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Bevan,  E.  J.    Artif:  Silk,  Discus:  on 319 

S     Cross 300,317,386 

Beveridge,  J.    Steam  required  to  Dry  a  Ton  of  Pulp,  Calcula- 
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Blake.  R.  F.     .S.  6  Letts J121 

Biasdale,   W.    (".      Oils.   Physical  and    Chem:  Properties    of 

Californian 205 

Bleier,  O.    Gas  Analysis,  App:  for 611" ,  672 

Gas  Burettes,  Modif:  of  the  Heinpel  and  Bunte 294 
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Borntrager,  A.    Bergamot  Oil,  Exam:  as  to  Purity 223 
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v    Hummel 422 
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And  Kemp.-.  D.    Sugar  s.  .interns.  Purif:  of  1  Pi 913 

Cassella  and  Go.    Dyes,  Mannf:  of  Nen  Azo  (P) 350 
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Caven,  B.  M.    Acetylene,  Disous:  on  Limits  of  Bxplosibility  of.  419 
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phenetidine,  Lactyl  Derivatives  of  (P) 351 

Chem:  Fab:  vorm:  Hofniami  and  Schoetensack.     Mandelic 

Acid  and  Xitrile  of  Mandelic  Acid,  Manuf:  of  (P)  ....  614 
Chem:  Fab:   vorm:  E.  Schering,    Oxvpiperidine  Carbo-Acids 

and  Derivatives  (P)   ..; 170 

Waterproofing  Fabrics,  ic.  by  Formaldehyde  (P) 898 

Chem:  techn:  und  Hygien:  Inst:  Frankfurt.    Prep:  Hides  for 

Tannin?    I'.i  911 

Chem:  Werke,  vorm:  Albert,  H.  and  E.    Alkaline  Phosphates 

and  Caustic  Alkali.  Manuf:  of  (P) 903 

Chester,  J.    See  Maclvor 355,  148 

Chevalet.    Ammoniacal  Gas  Liquors,  Desulphurising 615 

Christensen,   A.    Phosphoric   and  Arsenic    Acids.   Accurate 

Estim:  of 474 

Christmas,  J.  J.    Gold-bearing  Antimony  Ores.  Treatment  of 

(P) v» 

Christomanos,  A.    Benzonaphthol,  Reactions  of 619 

Chubb.  H.  R.    Smoke,  Fumes,  Gases,  ic. :   Filtering.  Conden- 
sing, and  Absorbing  App:  for  (P) .' 579 

Claassen,  H.    Amyloform 738 

Evap:  app:,  I  se  of  Wood  in t2 

Juice  and  Syrups,  Relations  between  Evap:  and  Viscosity 

of 820 

vuite.  Investigations  relating  to 

Clark,  A.  M.    Wood,  Fireproofing  and  Preserving  (PJ 

Clark,  E.O.     S'teSeibold    517 

Clark,  J.    Antimony  in  Ores  and  Metals.  Estim:  of 255 

Alumina  and  Oxide  of  Iron,  Discus:  on  Determ:  of,  in  Min: 

Phosphates,  ftc 868 

Bordeaux  Mixture,  Discus:  on 331,335 

Flash  Point  for  Min:  Oil,  Discus:  on 336 

Gold  Milliug  at  Ballarat,  Discus:  on S70 

Nickel  and  Zinc,  Estim:  of,  as  Phosphate 866 

Clark,  J.  W.    Amalgamating  App:  (P)  907 

Clarke,  B,  L.    Bread  Making  (P) 211 

Clarke,  R.  W.    Halting  Wheat  (P) 130 

Clarke,  W.    Mangrove  Bark,  Treatment  of,  for  Pure  Solid 

Tannin,  Dye,  and  Cutch  (P) 588 

Clarke,  W.  C.    Acetylene  Gas,  App:  for  Gem  (P) 796 

Acetylene,  Method  and  App:  for  Gen:  (P) 531,  531 

Classen,  A.    See  Roscoe 7  ty 

Clans,  C.  F.    Sulphide  Ores  and  Mattes,  Boasting  of  (P) 815 

Claus,  C.  P.,  jun..  and  Sutton,  H.  S.    Tin,  Electrolytic  Treat- 
ment of  (P) 122 

Clay,  T.    See  Goodwin 24 

Clayton,  G.  C.    Chlorine  as  a  Disinfectant 320 

Clerici,  F.    See  Pelatan 281 

Clery,  A.    Cement,  A  New  (P) (52 

Cleveland  Linseed  Oil  Co.    Oil   Extracted  by  Solvent  from 

Linseed  (P) 123 

Clouard,  A.    Gas  Producer  (P) 704 

I  Howes,  P.    Acetylene,  Limiting  Explosive  Proportions  of,  ic.  701 

Acetylene,  Discus:  on  Limits  of  Explosibilitv  of 419 

Acetylene:  Limits  of  Explosibilitv  of  Mixtures  with  Air, 

ic 418 

Air  in  W  ater.  Discus:  on 864 

Carbonic  Oxide  in  Air.  Detec:  and  Estim:  of 742 

Eth.r,  Determ:  or  Pressure  of,  in  Closed  Vessels,  Discus:  on  S6 

Ferric  Phosphate,  Discus:  on  Properties  of 170 

Iron,  Discus:  on  Corrosion  of,  by  Raw  Tar 326 

Oil,  Discus:  on  Eva)):  Test  for  Min:  Lub:  828 

Oxygen,  Determ:  of,  by  Absorption 742 

Oxygen,  Discus:  on  Estim:  of 170 

Oxygen,  Estim:  of,  by  Alkaline  Solution  of  Pyrogallol 170 


Clowes,  F.—cont. 

A  nd  Redwood,  B.    "  Detec:  and  Estim:  of  Inflammable  Gas 

and  Vapour  in  the  Air  " 749 

Cobeldick,  J.    Slimes  or  Tailings,  Treatment  of  (P) S14 

Coblentz.V.    Education  of  Chemists,  Discus:  on 480 

Cochenhansen,  V.    Fatty  Substances,  Saponification  of 281 

Lanolinum  Anhydricum,  Adeps  Lanre  and  Wool-Fat 480 

Cohen.  J.  B.    Coal  and  Gas.  Combustion  of,  in  House  Fires, 

Discus:  on gn 

And  Russell,  G.  H.    Coal  and  Gas,  Combustion  of,  in 

House  Fires $8 

Conn  and  Fleissner.    Palladium.  Separation  of, from  Platinum  744 

Conn,  A.    Paper  with  Coloured  Longitudinal  stripes  (P)  ....  131 

Cohn,  P.    Orthobenzoylphenol i; j 

Colley.F.    Malt, Mannf : of (P) 2ss 

Colson,  R.    Photo:  Plates,  Action  of  Zinc  on 615 

Combes,  C.    Aluminium  Alloys  prepared  by  Chemical  Reaction  5:17 

Comey,  A.  M.    "Dictionary  of  Chem:   Solubilities,  Inorg: "...  566 

Commin,  F.  J.    See  Cameron 4^7 

Comp:  de  Carnes  Congelades.    Thawing  Frozen  Meat,  App:  for 

(P) 130 

Comp:  des  Precedes  Adolphe  Seiglc.  Hydrocarbon  Furnaces  (P)  443 
Comp:  Generate  l'Alumine  F.  Raynaud.    Aluminous  Ores  and 

Silicous  Mat:,  Treatment  of  (P) 544 

Comrie.  J.  S.     Flaming  Lights  for  Marine  Purposes,  ic.  ( P) . .  190 

Conrader,  R.    Filtering  App:  for  Oil  and  other  Liquids  (P)  ...  578 

Conroy.    Otto  of  B  >ses 924 

Conroy,  J.  T.    1  yanides,  Experiments  in  Manuf:  of \ 

Constam.  E.  J.,  and  Hansen,  A.  von.    Oxidising  Substances, 

Electrolytic  Prep:  of  815 

Converse,  L.  P.    Waterproofing  Compounds  (P)   304 

Cooper,  A.  S.    Cement  Mortar,  Inf:  of  Charac:  of  Sand  on 199 

Cooper,  J.    See  Roberts 457 

See  Shrewsbury  25,  360, 361 

Cooper,  W.J.    See  Wanklyn 887 

•e.  P.    Resin  Oil  in  Fatty  Oils,  Detec:  of 

Correll,  W.  G.    Thymol  and  Carvacrol.  Test  for  222 

Coste,  J.  H.    Laboratory  App: 417 

Cothias,  A.  F.    Alloys,  Manuf:  of  Metallic  (P) 659 

Cotrait,  J.    Beetroot  Juice,  Determ:  of  Free  Alkali  in 832 

Cowper-Coles    Galvanising     Syndicate.       Electro-Deposition, 

App:  for  (P) 205 

And  Cowper-Coles,  S.  O.    Copper,  Zinc,  ic.  Sheets,  ic, 

App:  for  Electrical  Manuf:  of  (P) 281 

And  Cowper-!  ioles,  S.  O.     Zinc  fivm  its  ( ires,  and  Electro- 
Deposition  of  Zinc  on  Metal  (P) 205 

And  others.    Metals,  Electro-Deposition  on  (P)  548 

Cowper-Coles,  S.  O.    Metal  Sheet  or  Strips,  Prod:  of,  by  Electro- 
Deposition  (P)    '. 727 

Zinc,  Discus:  on  Electro-Deposition  of 417 

Zinc,  Electro-Deposition  of 41  [ 

wper-Coles  Galvanising  Syndicate 205,  205,  231,  54S 

Cox,  J.  H.    Electro-Plating  Ships,  Vats.  ic.  (P) 547 

Craig,  C,  W.,  and  G.  K.    Filtering  Water  from  Washed  Coal, 

ic  (P)  265 

Craig,  J.  B.    See  Hancock   441 

Cramer,  E.    .Vet  Seger  451 

Craven,  H.  W.    See  Noyes ]-,; 

Crawford,  M.    Gold  and  other  Precious  Metals,  Precip:  from 

Solutions  (P) ."!,; 

Cressonieres,  A.  and  E.  de.    Soap,  ic,  Kneading  and  Moulding 

(P)  : 52S 

Cresswell,  L.    Asbestos  Cloth,  Dyeing  of  (P)   113 

Cripps,  F.  S.    Oil,  ic,  Evap:  and  Mixing  App:  (P) 533 

Crismer  and  Motteu.    Saturation  and  Critical  Temps: 300 

Crismer.L.    Alkalimetry,  Resazurin  as  an  Indicator  in 613 

Croasdell,  S.  T.    See  Vie  

Crocker,  S.  H.    Incand:  Mantles  for  Lamps  (P) 25,341 

Crockett,  A.    See  Badgley  102 

Crockford,  A.  H.    .Sec  Tennant    701 

Cross,  C.  F.,  andBevan,  E.  J.    Artificial  Silk 317 

And  others.    Cereal  Celluloses,  Constitution  of  3Sti 

And  others.    Plant  Tissues,  Origin  of  Unsaturated  Con- 
stituents of .300 

Crowder,  S.    Oils  or  Fatty  Substances,  Recovery  from  Clavs, 

ic(P) :..    123 

See  Robson  , 120 

Crowder.  W.    Artificial  Silk,  Discus:  on 319 

Salts,  Discus:  on  Affinities  of 7 

W I  Pulp,  Discus:  on  Moisture  in 244 

Crowther,  H.    Varnish  for  Bright  Metals,  ic.  (P) 40 

Crother,  H.W.,  and  others.    Cyanides,  Manuf:  of  (P) 357 

Cummer,  F.  D.  Drying  by  Furnace  Gases  and  Air,  App:  for  (P.I    3)1 

Curtis,  C.  H.    See  Andre' 615 

Cushnian,    A.   S„   and   Hayes-Campbell,   J.      Lead,    Volum: 

Determ:  of 217 

Custodis,  A.    Gases,  App:  for  Ascertaining  Sp:  Gr:  of  ( P) 47^ 

Cutler.  S.    Gas  Carburetters,  Oil  Atomiser  for  (P) 891 

Gas  Liquor  Separators  (P). 391 

Water-Gas  Carburettors,  Fittings  for  (P) 
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Dahl.o.  W.    See  Beadle 352 

Dahlc.  CM.  V.    Fish  Liver,  Preservation  of  (P) 131,466 

Dam,  L.  Van.    Wort,  I  niluenoo  rf  Duration  of  Mash  upon IK 

Dannert,  F.,  and  oiln  r>.    Accumulators,  Active  Material  for 

(P) 65$ 

Darby,  J.  H.    Mond  Producer-Gas  applied  to  Manuf:  of  Steel .    62:: 
Darby,  W.  and  J.,  and  Punchard,  J.  II.    Liquid  Hydrocarbons, 

Incand:  Burner  for  (P) 704 

Darmstaedter,  L..  and  Lifschiltz,  .1.     Wool    Grease,  Coinp: 

of 206,  460,  5  ts 

i  lavid,  7.    Si ,  Fry 646 

Davidis,  E.    Aldazme,  Ketazitre,  &c .. 835 

Davidson,  H.    Milk.  Sc,  App:  for  Sterilising  (P)* 1S1 

Davies"Bros.,  E.  A.,  and  Thomas,  s.  T.    Metal  Sheets, Prep: 

for  Galvanising  (P) 721 

Davies,  E.,  and  Goodfellow,  H.  M.  11.    Paper  and  Millboard, 

Pulp  for  Making  (P)  551 

Davies,  S.  It.  and  R.     S, ,  I.udfonl 202 

Davis,  A.  E.    Lead  Chloride  for  Storaire   Batteries,  &c.  Prep: 

of  (P) 3.-,7 

Salt.  App:  (or  .Manuf:  of  (  P) 807 

Davis,  G.E.    Address  to  Manchester  Section 783 

tonic  Oxide, Discus:  on  Poisoningby. 858 

Chlorates,  Discus:  on  Manuf:  of l » ;  i 

Rescue  App:  for  Noxious  Alums    Discus:  on 858 

"Eontgen*  Kays,  Photo:  by *2 

Dawkins.TV.  B.    Salt  in  Isle  of  Man 712 

Deakin,  T.    See  Smith S17 

Deering',  W.  11.    '1  iffig  Oil 6iU 

Delage,  G.    Glycerophosphates 55f> 

Delaney,  J.    Set  Simmonds S58 

Dehpine.  M.    Methylamines,  Separ:Of 613,620 

Methyl  Nitrate,  Prep:  of 133 

Dellwik,  ('.    Water-Gas    P     l:of(P) «42 

De  Molinari.    Phosphoric  Arid.  Bstim:  of,  by  Titration 216 

Do  Mosenthal.  H.    Photo:  by  Kontgen's  Method 79 

Deneys.  C.    Pigments  for  Wall-Papers  (P) 207 

Deniges,  G.    Caseine  in  Milk,  Volum:  Determ:  of S32 

Chlorates.  Specific  Colour  Reaction  for 377 

Mercury,  Estim:  of 678 

Nessler  Reaction,  Applic:  of,  lor  Detec:  of   Mercury  and 

Iodides 377 

Thiophene  in  Benzol.  Rapid  Volum:  Estim:  of 746 

Dennis.  L.  M.    Thorium,  Separ:  of,  from  Rare  Earths S90 

Dennstedt,  M.,  and  Ahrens,  C.    I  dphurous  and  Sul- 

phuric Acids  Ion  ued  dining  and  after  Combustion  of. ,    187 

Bering,  H.    Vanilla  in  Mexico,  Cultiv:  of 670 

Deroy.  II.  \.    Acetylene  Gas,  Ipp:  for  Manuf :  of  (P) 64S 

Deny,  E.  W.     SI  i  Finlay 27 1 

1  leslamdres,  H.    Nitrogen,  Absorption  of,  by  Lithium,  in  Cold     141 

Deswarte,  H.    Sec  Loppens 5so s;,* 

Deuther.  J.  A.    Acetylene  Gas,  Prod:  of  (P) B92 

Devis.A.    Gas  for  Lighting  and  Motive  Power  (P  893 

Dewevre,  A.    African  Imlia-Uubber 40 

Dewey,  F.  P.    Silver  Assays,  Accuracy  in 434 

Sulphides,  Sulphuric  Acid  Process  of  Refining  Lixiviation     267 

Sulphides,  Sulphuric  Acid  Process  of  Treating 813 

Dey,  K.  L.,  and  Mair,  W.    "  Indigenous  Drugs  of  India  " Gss 

Dibdin,  W.  J.,  and  Grimwood,  R.    Mortar,  Analysis  of 675 

Dick,  G.  A.    Metals.  App:  for  Compressing  or  Squirting  Heated 

(P)  IIS 

Dickerson,  E.  N.    Gas,  Prod:  of  Combustible  tP) 190,  I'.'i 

G  '     lot  Mixing  (l'l 105 

Dickson,  A.  A.    Metallic  Sands  and  Pub  '  •  Ires, Seduction 

•of  (Pi  658 

Dickson,  E.    Gunpowder,  Comp:  of  ( 1') i:;i 

Didier.G.    Magnesia   Basic  Nitrate  of 565 

Diehl.A.  F.     Hid  it  of  Raw  (P) n 

Diehl,    I.      Electro-Chemical    Decomp:,  Metallic   Mixtures  for 

Effecting  (P) 204 

Dietrich, K     l    lini   Residues,  Recovery  of  Iodine  from 630 

Discbinger,  A.    St  <  Fischer 

Dobell,  J.  L.    .See  Shrewsburj 25,  360, 361 

Dobriner,    P..   and    Schranz.  W.    Aniline   and   Tolnidine  in 

Presence  "f  Small  Quantities  of  <  acn  other.  Estim:  of.    298 

Alkali  and  Vitriol  Works,  Analytical  Methods  for 748 

M    -inre  in  Aniline.  Ortuo-  and  Paratoluidine,  Kstim:  of. .     298 

Doherty,  \V.  M.     Hone  Aeid.  App:  er  Detection  of 

Dolabaratz.    Vai     la  I    d    \ ev   Method'    Treating 613 

Dollfus,  E.,  and  Si  -  dationof 649 

Dommer  Colours  on  Wool,  Fastness  to  Light  and  to 

SI  reel  Mud 271 

;  Bleaching  of  Animal,  bj  Hydrogen  Dioxide .'.in 

Donald,  "W.     s     Main :; 
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Donnithorne  Gun  Patents  and  Ammun:  Co.    See  Hawkins  ...  471 

Dorant.    Sit  Eogler 104 

Dorrance,  J.  T.    Set  Noyes 184 

I'M.  1).  B.    Bismuth  Salicylate,  Testing  of 8*4 

opium  Assay 91 

Doulton,  H.  L.,  and  Meldruin,  R.    Water.  Process  and  App: 

(or  Purif:  (P) 917 

Doumer,  J.  M.  E.    See  Swartc 

Dowson,  J.  E.    Gas,  App:  for  Generator  (P) B92 

Dreher,  C.    Casein.  Colour  Lakes  prep:  from 538 

Endigo  Vat.  Stannous  Chloride 354 

Luetic  Acid,  Properties  in  Dyeing  and  Finishing its 

Drenkman.    Sugar  Juice,  Colour  of,  after  Defecation 

Dreyfus, C,    Hydrochloric  Acid,  Manuf:  of,  and  App:  for  (P).. 

I  mi  in- Rubber,  Vulcanisation  of  (P) 602 

Nitric  Acid,  Manuf:  of,  and  App:  for  (P) ."'IM 

Driessen,  W.  P.  H.  v.  d.    Alkaloid  from  Kopsia  Flavida 737 

Drossbach,  G.  P.    Mouazite,  Chemistry  of  Constituents  of  ... .  889 

Thorium  Mantles 890 

Drost,  T.    Sugar  Refineries,  Prep:  of  Crystals  in    1") 912 

Dubbers,  II.    Thomas  Slag,  Citrate  Solubility  of 714 

Dubuisson,  A.    Margarines  and  Natural  Butters.  Manuf:  of  (P)  S6S- 

Duclaux,  E.    Alcohols  and  Volatile  Acids,  Estim:  of 13tt 

Yeast,  Ferment:  Power  and  Activity  of 664 

Ducrctet,  E.,  and  Lejeune,  L.    Acetvlene,  App:  for  Prod:  and 

i  i      of    P) 442 

1'ii'li.  •.    W.I.      Nil  kilo-  Xickelic  Hydrate 835 

Duerr,  G.    "  Bleaching  and  Calico  Printing  " 1 12 

Dufau,  E.    Calcium  Cbromite,  Prod:  of  Neutral,  Crystallised..  113 

Barium  Tetrachromite 

S       l'ati  in 670 

DufTek,  A.,  and  Muriel,  A.    Cellulose  as  Raw   Material  for 

Paper,  Manuf:  of  (P) 372 

Duisberg.  C.    Education  of  Chemists,  Discus:  on 432 

Education  of  Chemists 127 

Dunbar.    Bakeries,  Petroleum  Residuesnscd  in 

DUDgey,  J.    8a  Penny 659 

Dunn.,1.  H.    Gas,  Prod:  of,  by  Electricity  (P) 25 

And  Parsons,  J.    Water,  Prod:  of  Gases  from  (P) 264 

Dunn,  O.  C.     Set  Mabery 538 

Dunstan,  W.  R.     Indian  Podophyllum 918 

And  1. -nr.  I.  II.    Nitrogen, Determ: by  Lbsoluti  Method.  22t 

Dupasquier.    See  Jay 136 

Dupon,    Sugar  Juice,  Treatment  of 209 

Dupont.    &iy  Jauraux 603 

Dupre,  F.  T.  B.    Potassium,  Estim:  of 473 

Durand,  Huguenin,  and  Co.    Col:  Mat:,  Manuf:  of  Nitrated 

Oxazrae  (P) 271 

Durkopf,  1".    Methyleneditannie  Acids.  Manuf:  of  (PJ '.'17 

Durnford,  A.  H.    See  Luck 134 

1  lurpe,  W,  F.    Iron.  Causes  of  Fibrous  "Wrought  and  Crystal- 
line Low. Carbon 654 

Durrant,  R.  G.    Cobalt.  New  Comp:  of.    Detec:  Cobalt  in  Pre- 
sence of  Nickel 377 

Dusaulx,  C.    Furnaces  for  Petroleum  and  Hydrogen  ll'i 643 

Dussan,  E.    Sewer  Water,   Purif:  and  Vtil:  Substances  con- 
tained in  ( P) 609 

Dusterbehn,  P.,  and  others.    Toluene-azo-Pheuols.  Reduction 

of  Ethers  of 27 

Dux,  K.    8m  Simon 369 

Duyk.     Essential  Oils 730,82(5,919 

Dvorkovitz.  P.    Liquid  Hvdrocarhons.  Prod:  of  Gas,  Ac.  there- 
from (P) lot 

Nit  rat-in.  Discus:  on 771 

Tarry  Mat:  App:  for  Distill:  (P) 706 

Dver.  II.      Nitrcurin,  Ilisnis:  on 77  4 

And  Gilbard,  J.  F.  H.    Oil-Cakes  and Feeding-Stuffs, Ft 

Patty  \.  ids  in 28S 

Dyer,  H.C.S.     Iron  and  Steel.  Manuf:  of.  Sulphur  eliminated 

(P) 359 

Dye    V7.A      S     Kraffi 214 


Earle,  E.  J.  V.    Se.  Read 910 

ill. Id. Til.      s  ,   Wend 372 

Eberhard.0.    Laboratory  App:  lvi 

,©.    Col:  Mat:,  Behaviour  of  Veg:,  towards  Ammonium 

Persulphate 31 

Eckardt,  A.    Coffi  i,Nen    Pro         orTon               1') 368 

Eckeustein,  I. von.    S    Bhensteui 

Econ:  Gas  App:  Const:  Co:  and  Merrifleld,  L.  L.    Carburette  1 

Vt  0.     Gas,  tpp:  for  Prod:  ol  (P) 643 
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Eder,  J.  M.,  and  Valenta,  E.    Gelatino-Chloridc  Dry  Plates. 

Sensitisers  for *71 

Photo.- Recent  Impts:  in 614,614 

Edwards,  B.  J.    Col:  Photo:,  Prod:  of  (PI 293 

Edwards,  n.  W.    American  Phosphates  id  1895,  Discus:  on:..      99 

Fruit,  Discus:  on  Preservation  of 100 

Nickel  Matte,  Bessemerizing 98 

Nickel  Matte,  Discus:  en  Bessemerizing 99 

Edwards,  M.    Laboratory  Testing  in  Gold  Eitrao  Discus:  on.    184 

Ecles,  R.    See  Rusden 844 

ElTront. .;.    Amylase 127 

Lactic  Acid  in  '•Souring  the  Slash  " 915 

Starch,  Estimating  in  Cereals 923 

Worts,  Ferment:  of  Antiseptic  (P)  486 

Feast,  Prod:  of  ( P)  367 

Efros,  C.    Fibres,  Treatment  oi  Veg:  (P)  639 

Ehenstein,  W.  A.  van.     See  Lobry  de  Brum 210,663 

And  Lobry  de  Bruyn,  C.  A.    Sugars,  New  Hydxazonesof  .    079 
Ehrich,  B.    Malt  and  Beer  Worts,  Nitrogenous  Constituents  of    563 

Eichengrun,  A.    Iodoform,  Bodies  derived  from  (P) 828 

Eichholzor,  A.    Chappe  Silk,  Softening  and  Bleaching 900 

Eickelberg,  II.    See  Beckmann 170 

Eitfe,  J.,  and  Msyer,  P.,  and  Co.    Incand:  Mantles,  Prep:  of  (P)   795 

Eisenwcrke,  K.    Oil-Presses  (P)  601 

Ekenberg.M.    Petroleum,  Manuf:  of  Solidified  (P» 894 

AndMonten,  1,.     Perfumes,  Manuf:  of  (P) 37.) 

Ekman,  C.  D,    Sulphite  Liquor,  Treatment  ofWaste 735 

Elba,  K.    Nitrobenzene,  Electrolytic  Reduction  of 276 

And  Scl h<  it,  (>.    Persulphuric  Acid.  Forma:  of 360 

And  Schonherr,  O.     Persulphuric  Acid  in  Lead  Accumu- 

tdrs 277 

Electro-Waterproofing  and    Dye-Fixing  Co,     Fabrics,   Fixing 

Dyes  in  (P) 59-2 

Elektrizitats-Aktienges:   vorm.    Schiickerl    and   Co.      Alkali- 
Chlorates,  Electrolytic  Manuf:  of  (P) 198 

Elion,  H.     S"east,  Manuf  of  (P) 210 

Ellis,  F.  A.    Metals,  Soldering  or  Brazing  of  (P) 815 

Ellis.T.F.    Set  McKillop 855 

Elmore,  J.  O.    Metals,  Electro-Deposition  of  (P) 817 

Elshout,  .1.  F.  M.  van  der.    See  Bosselaar 104 

Elworihv.  II.  S.,  and  Henderson.   P.   II.     Carbonio  Acid  Gas, 

Manuf:  of  (P) 719 

Carbonic  Acid  Gas  from  Combustion  Products,  Separ:  of 

>  P) 265 

Carbonic  Dioxide.  Methods  of  Solidity  ins  (P) 271 

Emery,  J.  A.     Set  Schweinitz 560 

Eminger.    Theobromine,  Deter f,inCacao 748 

Emmerling,  O.    Enamels,  Exam:  of 544 

Magnesium  Nitride,  Reactions  of 622 

Endemann,  H.    Asphalt, -Analysis  of 671,875,  876 

Formaldehyde  as  a  Reagent 7HI 

Fruit,  Discus:  on  Preservation  of 100 

Potash.  Discus:  on  Carbonate  of 877 

Endler,  A.    Cotton  and  Cotton  Goods,  Bleaching  (P) 901 

Euell,  H.    Calcium  Tartrate,  Solubility  of 670 

Engel,  R.    Copper,  Action  of  Hydrochloric  Acid  on 117 

And  Bernard,  J.    Arsenic,  Rapid  Process  for  Estim:of 381 

Engels,  C.    Manganese  and  Tin,  Quant:  Electrolytic  Analysis 

of 219 

Engels.  E.    See  Stavenhagen 2or, 

England,  R.    Sulphuric  Acid,  Concent:  of  (P) 903 

Engler  and  Dorant.    Indigo,  Forma:  of,  by  Action  of  Sunlight.    194 

Engler,  C.    Petroleum,  Sulphur  in 383 

And  Jezioransk  i,  L.    Petroleum,  Elementary  Comp:  of   ...    191 

And  Wild.  W.    Ozone 682 

And  Wild,  W.     Oxone,  Separ:  from  Hydrogen  Peroxide, 

&c 674 

Enthyme  and  Klimenko,  B.     Hypochlorous  Aeid,  Reaction 

with  Cobalt  and  Manganese  Chlorides 479 

Epstein,  L.    Batteries,  Secondary  Voltaic  ( P)   204 

Electrodes  for  Voltaic  Batteries,  Manuf:  of  ( P ) 725 

Erdmann,  H.    -See  Bender  225 

And  Huth,  P.    Rhodinol  or  Geraniol 292 

Erdmenger,  L.    Cement,  Hot  Tests  for 38u 

Erich,  E.    Malt  and  Beer  Worts,  Nitrogenous  Constituents  of.     3ti(i 

Ernaux,  H.  J.    See  Tissier 21 

Ernst.  K.    Indigo,  Loss  of,  through  Chroming 591 

Ernst,  W.  M.    See  Russell 26(1 

Esdaile,  G.    See  Sutherland 39C 

Eulenthaler.    Indigo-dyed  Yarn,  New  Cause  of  Unevenness  in    650 

Euler.  H.    See  Friedheim 220,  220 

Evans,  C.  de  B.    Amines,  Tertiary  Benzenoid   108 

Evans,  R.  E.    Waters.  Nitrates  in  Brewing 463 

Evrard,  A.    Petroleum  in  Oran,  Borings  for 706 

Ewell.  E.  E.    Si  e  Wiley 622 

Ewing,  W„  and  Meikle,  J.    Enriching  Ilium:  Gas,  App:  for  (P)     191 

Exley,  J.  H.    Acetylene  Gas,  App:  for  Gen:  (P)    531,  795, 796 

Eydman,  F.  H.    Evap:  and  Condensing  App:  (P)  100 
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I'iiinv.  C.    Potassium,  Estim:  of 674 

Fab:  de  Prod:  Chini:  de  Thann  et  de  Mulhouse.    Musk,  Manuf: 

A rtllicial  of  (PI 37."..  67 1 

Para  lot  rod  iazotienzetn  Red '. 27 

i'  it,  ik.  i;.    See  Villaveechia 587 

Fahlberg,  C.    Saccharine  or  Comp:  thereof  (P) 49,  920 

Fah'nehjelm, O.    Powdered  Substances, App:  torMixing(P)  .  22 

Fahrion,  W.    Glue  and  Glue-yielding  Substances,  Comp:  of...  281 

Fairley.  T.    "  Cachou  de  Laval."  Discus:  on  332 

(  in. Inn,  &c.  Discus:  on  Dyeing  Propertiesof 426 

( !oal  and  Gas,  Combustion  of,  in  House  Fires,  Discus:  on  .  90 

M   rci  rising  Process,  Discus:  on 866 

(ids.    Discus:    on  Spontaneous    Combustion  of,  App:  for 

1 1.  term:  of 91 

I'latiuum-Iridium  Vessels,  Durability  of 866 

Fajans,  L.    Tannin 139 

Falding,  F.  J.    Sulphuric  Acid  Manuf: 273 

Falero,  L., and Lumley,  II.    Secondary  Batteries  (P) 458 

Falk.I.H.    Set   Bergtold 2S9 

"Farbwerk  Mtthlheim."    Col: Mat:,  Manuf:  of  (P) 351 

Col:  Mat:,  Manuf:  of  Red  and  Violet  (P) 4-15 

Sulpho  Acids  of  Naphthalene  Series,  Col:   Mat:  therefrom 

(P)  708,709 

Farb:  vorm.  Raver,  F..  &  Co.     Alpha,  Beta  .-dilivdroxynaplitha- 

lenr.  Manuf:  of  (Pi I9t 

Antliraqumone  Derivatives,  Manuf:  of  l  Pi 587 

Ami  l'  rrosive  Solution  i  l'i 208 

Behzamide-o-Sulphonic  Acid,  Saccharin,  ,w\,  Manuf:  of  (P)     292 

Col    Mat:  Compounds  for  Prod:  of,  in  Hulk  or  Fibre  (P) 448 

Col:  Mat:  Ma  in  it    ot    V/.ino  i  Pi  :il9 

Col  Mat:  Manuf:  of  Azine  Red  (P)    269 

l  ol    Mat:  Manuf:  of  Basic  Red  I  Pi  29 

Col:  Mat:  Manuf:  of  Bluish-Black  (P) 538 

Col:  Mat:  Manuf:  of,  Compounds  for  IP) 349 

Col:  Mat:  (Safruniues),  Manuf:  of  (P) 270 

Dihydrnxynaphthalene,  Manuf :  of  NewfP) lie 

I  Ives!  nils  and  Mat< -rials  therefor,  Manuf:  of  (P)   350 

Dyestuffs  for  Cotton,  Manuf :  of  Black  and  Blue  (Pi 445 

Dyestuffs,  ic.  from  Phenolic  Bodies,  Manuf:  of  (P):. .;....    686 
Dyestuffs  from  Phenolic  Bodies,  Manuf:  of  Chem:  Comp: 

and  (P) 349 

Dyestuffs,  Manuf:  of  Azine  (P) 269 

lives!  nils,  Manuf:  of  Azine  Red(P) 26S 

Dyestuffs,  Manuf:  of  Azine  Red  and  Blur  IP) 194 

Dyestuffs,  Manuf:  of  Azo-  (P) 445 

Dyestuffs,  Manuf:  of  Basic  Azine  (P) 195 

Dyestuffs,  Manuf:  of  Safranine  (P)  195,  I  Hi 

Dyestuffs,  Manuf:  of  Yellow,  Brown,  and  Black  (P)  896 

Hydroxyanthraquinones,  Manuf:  of  Derivatives  of  (P)      191,  447 

Naphthafiupfieaceme,  Manuf:  of  (P) no 

Pharmaceuclcal  Comp:  Manuf:  of  (P)    t7o.  671,  710 

Sali unities,  Manuf:  of  (P) Km 

Sulphur,  Manuf:  of  Chem:  Comp:  containing  (P) 293 

Sweet  Comp:  Manuf:  of  (P) 213 

Farb:   vorm.    Meister,  Lucius,  and    Pruning.     Alpha-amido- 

alizarin-sulphonic  Acid,  Manuf:  of  (P) 28 

Bases,  Prod:  of  New  Diamido  (P) . . .- 647 

Beta-Xaphthol,  Destruction  of,  on  Fibre.  &c.  (Pi 449 

Col:  Mat:  and  New  Bases  for,  Manufac:  of  Azo-  (P) 587 

(  ol    Mat:  Brown  to  Black  Azo  (P) 117 

Col:  Mat:  Manuf:  of  New  Trisazo  (P) 709 

Dyestuffs  from  Substituted  Fluoresceins,  Manuf:  of  (P) . . .    269 

Dyestulls,  Manuf:  of  Azo  (P) 708 

Dyestuffs,  Manuf:  of  Basic  Blue  (P) 897 

I  )\  estuffs,  Manuf:  of  Cotton  Blue  ( P)  269 

E tliers  of  Para-lactylamidophenol,  Manuf:  of 292 

Hexamethylenetetramine,  Manuf:  of  Comp:  of  ( P) 828 

Hydroxy-Phenacetine-Salicylate,  Manuf:  of  (P) 920 

Iron  Comp:,  Manuf:  of  Assimilable  (P) 292 

Meta-nitraniline-sulpho  Acid  and  its  Analogues,  Manuf: 

of(P) 539 

Purpurine-sulpho  Acid  and  Purpurine, Manuf: of  (P) tic 

Farkas,  A.    Incandescent  Gas  Lamps  (P)  105 

Farnstener,  K.    Sugar,  Weighing  Copper  as  Oupric  Oxide  in 

Esthh:  of 41 

Farnsworth,  E.    Acetylene  Gas,  App:  for  Manuf:  of  (P) 532 

Fasal.  J.    Indigo-Red  and  Indigo-Red  Sulphnnic  Acid .118 

Faunce,  G.    Silver,  Mobius's  Electrolytic  Method  for  Refining    361 

Fa u iv,  C.    Calcium  Cyanate 125 

Faure.  C.  A.,  and  King,  F.    Secondary  Batteries  (P) 121 

Fay,  H.    Organic  Acids,  Action  of  Light  on,  in  Presence  of 

Uranium  Salts 479 

Felix,  G.    Malting  Process,  Effect  of  Water  containing  Gypsum 

on 665 

Fenton,  J.  H.    Filter  Presses  (P) 23 

Feree,  J.    Chromium  Amalgam  and  some  Properties  of  Metallic 

Chromium 199 

Fernbach,  A.    Barley  and  Malt,  Phosphoric  Acid  in 621 

Figge,  A.  Sugar  Canes,  &c.,  Protec:  from  Parasites,  Prep:  for  (P)    289 

Filsinger,  F.    Cocoa-Butter,  Iodine  Number  of J#..    747 

Tussah  Silk  in  Textile  Fabrics,  Exam:  of 619 
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Finlav,  J.,  anil  Derry,  E.  W.    Cyanides  and  other  Cyanogen 

Comp:  Manuf:  of  (P) jti 

Fischer,  E.     [somaltose  43 

It  ham  nose,  Anhydrous  Crystallised 550 

Sugarsricher  in  Carbon*  from  Galactose 56 

Set  I  Ippermann 120 

And    \eh,  L.     CaHeine,  Synthesis  of 21S 

And  Lindner,  P.     Enzymes  of  some  Yeasts 126 

Fischer,  F.    "Da  Chem    ehi  Technologic  der  Brennstoffe"..  302 
Incandescent  Spirit-Light, compared  with  other  Sources  of 

Light 681 

"Jahrebericht  uberdie  Leistungen  der  Chemischen  Tech- 

nologio " 387 

Fischer,  <>.    Phenazine,  Forma:  of >>i>'' 

Safranines,  Cbnstitntion  of 646 

And  Dischinger,  \.  <  iitho-araidodiphenylaniine, Oxidation 

Products  1 1 586 

AndHepp,  B,    Endulines,  Relations  of,  to  Safranines.    192*536 

Fischesser,  A.,  and  Co.    Col:  Mat:,  Manuf:  of  Azo  (P) 350 

Phths leSns,  Manuf:  of  (P) 586 

I  islier.  G.    Mine  Dust  Bricks  for  Smelting  Furnaces  (P) 659 

Fitter,  J.  H.    Meat,  Butler,  Cheese,  &c,  Appliances  for  Pre- 
serving (P) 608 

Fitzgerald,  D.  G,  and  Bersey,  W.  C.    Voltaic  Batteries  (P)  . .  361 

Flauuet,  C.    Petroleum.  Italian 4  IS 

Fleck,  H.    Trireethylamine,  Separ:  of,  from  Ammonia 682 

Fleissner.    See  Cohn 711 

Fleming,  A.  S.    See  Maclaren 608 

Flemming.  H.    Varnish,  Manuf:  of  Amber  and  Copal  (P) 364 

Flintoff,  R.  J.    Albumin    as  Fixim.-  Agent  for  Pigments  on 

Cotton 253 

Flynn,  F.  N.    Copper,  Cyanide  M  cthod  of  Determ:  &c 677 

Fo'lkerts,  J.  H.    Yeast,  Manuf:  of  (P) 824 

FongesIJiacon.    Glycerose,  Prep:  of 141 

Ford,  L.  P.    See  Bailey 607 

Formanek,  E.    Alkaloids  and  Glucosides , 63 

Forstreuter,  Gebr.    Evap:  App:  (P)  912 

Fortey,  E.C.    See  Richardson  919,919 

Forth.    Ferric  Phosphate,  Discus:  on  Properties  of 171 

Foster,  J.    Evap:  App:  (P)    1S5,  611 

Kilns  for  Burning  Limestone,  ftc.  (P)  901 

Foulis,  W.    Petroleum  Gas,  Prod:  of,  and  App:  for  (P) 643 

And  Holmes,  P.  F.    Cyanides,  App:   for  obtaining  from 

Gases  (P)   Ill 

Fourness,  W.  A.     Water-Gas,  App:  for  Gen:  and  Carburetting 

(P) 103 

Fowler,  P.,  and  Bower,  A.  W.  F.    Lucifer  Matches.  Waterproof 

(P) 711 

Fox,  C.  J.    Liquid  Fuel  Projector  (P)  611 

Fraenkel,  A.    Oils.  Analysis  of  Veg:  Lubricating 282 

France,  G.  T.    Blister  Steel,  Discus:  on 321 

Pranck,  I..    See  liossel .,.. 273 

Francois,  M.    Mercurous  Iodide,  Action  of  Alcohol  on 141 

Phenol,  Act  ion  of,  upon  Mercurous  Iodide 133 

Frank.  A.     See Hilbert   »21 

Sulphite  Wood  Pulp  Process,  Sulphur  Consumption  in....  370 

And  Caro,  N.    Cyanogen  Comp:,  Prod:  of  ( P) 544 

Frank,  L.    Diamonds  in  Steel 835 

Franke,  A.    Sulphur,  Forma:  of,  in  Sulphite  Process    467 

Franke.F.T.    Annealing  Furnaces  (P)  276 

Frankenburg,  I.    Waterproof  Fabrics  (P)   804,  804 

Frechon,  E.    See  Lasmollcs 48 

Free,  R.    Beer,  Treatment  of  (P)    824 

Freiberg.    Lead.  I'seof  Desilverised 275 

Freiia,  E.    Water,  Manuf:  of  Nitrogenised  (P) 288 

Frericlis,  1 1.    Phenol.  Quant:  Estim:  of 680 

Presenilis.  H..  and  Hintz,  E.    Thorium  Nitrate, Commercial 

1  nvest:  of,  *C 702 

Presenilis,  \V.    Wine,  Glucose  used  in  Prod:  of,  &c 210 

I  re mid,  M.,  ami  Niederhofheim,  R.    Pseudaconitine -t69 

Freund,  s.    Indigo  Substitntes  for  Cotton  Yams.  Basic  Dye- 
staffs  as  711 

Frev.  II.    Nickel  Carbonyl,  Prep:  of  

enyl  Carhinol,  Forma: of 198 

Frever.  P.    Formic  .Void,  Determ:  of  .">5 

ii,    Lcid, Quant: Determ: of  S34 

Frevss.  G.    Potassium  Bicarb:,  1  le  of,  in  Volum:  Analysis 674 

Friderichsen,  F.  V.     Blood,  Prev:  Putrefaction  of  (P)  212 

Food  for  Animals,  Manuf:  of  (P) 131 

Friedei.  C, and  Bechi,  de.    Col:  Mat:  of  Rosaniline  Series 268 

i, C,  and  Enler.  H.    Molybdenum,  Estim:  ol  220 

And    Killer.    H.     Mi.lyli.lciiuin    Trioxide    and     Vanadium 

Pentoiide,  Estim:  of,  in  Presenc                    her 220 

And  Michaelis,  I'.    Arsenic,  Gravimetric  Esti I 135 

Friedheim.M.    Building,  Antiseptio  Plastic  Sub                     P)  904 

i:  edl&nder,  J.    Liquids,  Vessels  for  containing  Foai g(P).  I  :~ 

Friedlander,    P.     "  FortBOhritte    der  Theerfarbenfabrikation 

and verwandter Industrie     i              '•    1891  566 

AndKinli.il.    Naphthalene  Di                  isomeric 534 

Friese-Grecne.W.    Photo:  Prints  (P)  50 
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Fritzsehe,  F..  and  Co.    Antiseptic  Disinfectant.  Manuf:  of  (P) .  :»17 

Fritzsehe,  P.     Ethylene,  Estim:  of,  in  Gaseous  Mixtures 745 

Frohberg,  C.  F.  L.    Casks, Barrels,  &c,  App:   (or  removing 

Pitch  from  (P) 288 

F'roidevaux,  J.    Milk,  Preservation  of,  by  Potassium Chromate  666 
Fry,  H.  E.,  and  others.     Metals,  Extrac:  ofj  rrom  Mattes  and 

Ores  1  Pi 46 

Fuchs  and  Schiff .     Petroleum  Bsters  from  Spent  Acids 56 

P.,  and  Schiff,  F.     Zinc  White,  Cause  ol  (fellow  Colour 

<il   36 

luerst.J.F.    Photo:,  Discus:  on  .Chromatic KM 

Fuller.  H.  F.    A                            a  App:  (P) 892 

Fulton.C.H.     S»    Miller 217 

Funk,  R,    Zinc,  Sulphur  and  Carbon  in 209 


Gate.  H.    Calcium  Carbide,  App:  tor  Deo  imp:  (P) 103 

Gallois.    See  Jauraux gos 

Gane,  E.  II.    Caffeine,  Determ:  of,  in  Tea 95 

Caffeine,  Discus:  on  Determ:  of,  in  Tea  98 

FYuit.  Discus:  on  Preservation  of 100 

Potash,  Discus  on  Carbonate  of ^7: 

Gane.  J.  V.    Sn   ike-i                   i    maces  (P]    23 

Ganelin,  S.    White  Lead,  Substitute  for  (P)   882 

Gans,  L.    Coal-Tar  Colour  Industry,  Recent  tfhnsof 347 

Petroleum  Industry,  Importanceof  Uniform  Metl 

Testing 138 

Gantt,  H.  L.  Regenerative  Furnaces,  Method  of  Operating 
Garchey.    Ceramic  Stone  obtained  by  Devitrification  of  Qlas 

Gardner.  F.  L.    See Thwaite 7-J1 

Gardner.  W.  M.    "  Wool  Dyeing  " 749 

Garten,  Pv.  C,  and  Meyer,  C.  H.    Brewing,  Material  for  (P)  ..  130 

Gary.  M.    Normal  Sands  for  Ci             testing   810 

Portland  t'ement  Testing  111  Berlin 809 

Gasse,  P.  A.    Ores,  Treatment  of  Refractory    Pi jf.i 

Gassmann,  C.    Dinitronaphthalone-1  :8 .*i.*M 

Naphthazarin,  Prep:  of , 444 

S1.1i v. -n is  for  tnduline  Dyes 584 

And  Krall't,  K.    Eugenol,  Some  Derivatives  o(   292 

Gatcke,  P.  F.    Furnaces,  Saf<                            i'i    437 

Gautier.H,    Alloys,  Fusibility  of  Metallic  S'.'s.'.im: 

All. ..vs.  Metallic 598 

Arsenic.  Detenu:  of 

Gautsch,  C.    Gas,  App:  for  Petroleum  (P) 5S3 

Gay.    1  Ihlorofonn,  Analysis  of 71s 

Gearing,  E.    Acetylene  Gas.  Generators  for  Prod:  (P) \!~>.  Ill 

GeddeS,  .1.  D.      Photo:,  Disrus:  on  Chromatic Hi.'. 

Geiire.  c.    Peat  Fibres, Manuf :  of  I                   Prepared  (PJ    ..  353 
Gelis.  L.      Ucohol,  Check-Samplimr  and   Measuring  App:  for 

(P)  918 

Gelstharp,  C.    See  Lewis 119,  si  1 

Genin.    Si  <  B< irdas 745 

Gentzseh.  A.,  and  Scanavi,  K.   K.  von  and    X.  15.  von.     Cables, 

Insulating  Material  for  (P)   121 

Georges.    Caffeine,  Determ:  of 622 

Quinine,  Chlorhydro-Snlphnte  of 555 

Georgevics,  G.  v.,  and  fjowy,  E.    Dyeing  Process,  Nature  of 

31 

Gerard,  E,    Cholesterola  of  Cryptogams 123 

Gerber,  N.    Butyrometers  (P) 921 

Gerland.  Ii.  w.    Indigo,  Methods  ol  resting 15 

Gianoli.G.    Bilk,  Causes  of  Da   is           8113 

Gii.ii,  K.  If.  \  ..  ami  Simpson,  Q,  w.    CI                  -    P) 296 

Giese,  1 1.  inn.    Lead,  Qnant    I             Deposit    aol 17.'- 

Gilbard,J.F.H.     v.  Dyer 888 

Gildi -ineisii  r.  B.    S«« Bertram  292 

And  Sli  phan,  K.     Paluianisa  Oil 670 

Gill,  A.  II..  and  Hunt,  S.  P.      Methane  and  Il.\ 'drOgen,  Del.  rm: 

of,  by  Explosion   895 

And  Richardson,  II.  A.    Waters,  Determ:  ol  Nitrites  111 

Potable  220 

Gin.o.    Saccharine  Syrups,  Electrolytii                  P)  12 

Girord,  A.    Bread,  Nutritive  Value  of  Different  Qua):  866 

Girard, F.    Paper,  \e„  Watet                  nd  App:  therefor  (P) .  212 

Gittins,  C.  E.    Water,  A] br  Softening  (P) 369 

Qjers,  J.    Furnaces,  Impt:in  (P) 187 

Gladding,  T.  S.    Lard,  Mici  B0,  831 

Pyrites,  Determ:  of  Sulphur  111 61 7 

Qlasi  p,  M.    Fine  Spirl    (                                     Oil  in  —  14" 

Glaser,  C.    Monazlte  Sand,  A                         Estim:  of  Thoria..  675 

Glaser,  F.    Beetri    1  Juii      '                  -                  209 

IndMillde,  K.    Phosphoric  icid,  Estim:  of,  in  Medicinal 

Una- ?« 

Glaskin,  1     1       Refuse,  App:  for  Burning  Town-  (P) 389 
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Glatz,  J.,  and  Lugo.  O.    Glycerin  and  Caustic  Soda  from  Soap 

Lyes,  Prod:  of  (P)  .' 661 

Glendinning,  T.  A.    "  Flour  Dressing "  in  its  Relation  to  Beer  15 
Glover,  J.    Remarks  on  Chairman's  Address.    Newcastle  Sec- 
tion    861 

Replj  ->ii  Receipt  of  the  S.C.I.  Medal 511 

GlUcksmann.  C.    Mercurous  Tannatc,  Detenu:  of  Mercury  in  .  2£S 

,  U..  and  Banziger,  E.    Benzaldehyde,  &c,  Chlorination 

of  Products  obtained  in 

And  Benda,  L.    Tartrazine,  Action  of  Diazo  Comp:on  ....  7"; 
Godshall,  L.  D.     silver.   Volatilisation   of,   in    Chloridising 

Roasting 545 

Goerlich  and  Wichmann.    Hydrogen,  Decomp:  Sulphuretted 

P  857 

P)  357 

Goldberg,  A.,  and  Siepermann,  W.    Sulphocyanides,  Prep:  of 

(P)  s,; 

Golding,  J.    Ferric  Phosphate,  Discus:  on  Properties  of 17 1 

Goldsehmidt,  M.     Formates  and  Nitrates,  Manuf:  of  (P) 652 

Goldstein,  J.,  and  Lota,  YV.    "  Deutschland's Soda-Industrie  in 

Vergangenheit  und  Gegenwart " 926 

Gomberg-.M.    Caffeine,  Action  of  Wagner's  Reagent 881 

Potash  Bulb,  New  Form  of 921 

Goodfellow,  H.  M.  H.    Set  Dairies 5:4 

Goodwin,  A.,  and  Cloy,  T.    Raising  Liquids  and  Semi-Liquids, 

App:  for  (P) 2* 

m,  G.  E.    See  Walker Oil 

Gordon,R.W.    Galvanii    B                P) Si 

Gorter,  K.    Nitrous  Acid  in  Mercurous  Nitrate  andNitrites, 

Test  for 816 

Goske,  A.    Lard.  Analysis  of 53 

Gossart,  E.    Oils,  &c„  Detect:  of  Adulteration  of  Essential 682 

Gouin,  E.    See  Sin:1  n 285 

Gouthiere,  H.    Aluminium  and  its  Alloys,  Analysis  of 830 

Gowans.  L.  F.    Cyanide  Process,  Appliances  for  Treating  Ores 

by  (P)  ..*. 599 

Gowland,  W.    Japanese  Metallurgy,  Gold  and  Silver  and  their 

I      ys 401 

Japanese  Metallurgy.  Discus:  on 413 

Graebe.  C.   Chrysoketom    8             i  of,  and  Const :  of  Chrysene  -ill 
And  si  inli.  11.  Bidiphenylene Ethylene  andBidipheuylene 

Ethane 565 

Graeve,  S.  E.  von.    Soap,  Manuf:  of  Petroleum  (P) 817 

Grainont,  A.  de.     Phosphorus,  Spectrum  of,  iu  Fused  Salts  and 

Motall.  Products il6 

Grandjean,  A.    Paper  Filtering  Material  (P) 1  ;_• 

Gray.    Flash-Point  for  Mineral  Oil,  Discus:  on 835 

Gray.  D..  jut'.     Fats.  Prod:  of  Comestible  (P) 181 

Gray,  G.  W.    Chrome  Ore  and  Ferro  Chromium,  Discus:  on 

Analysis  of 157 

Green,    \.   G„  and    Benfey,  H.      Nitrotoluene,  Treatment  of 

Technical  (P)  709 

And  Jansen.  II.    Amido  Base,  Manuf:  of  New  (P) Ill 

Green,  A.  R.    See  Badgley 102 

GreeD,  J.    Hydrogen  Gas.  Process  forobtaining  (P) 794 

Green-,  J.  J.,  and  Oates,  W.     Retorts  tor  Manuf:  of  Gas.  Ac.  (P)  190 

Green,  L.  H.    Food,  New,  and  Manuf:  of  (P) 

Green,  R.  E.    Soap.  Manuf:  of  (P) i"l 

Greening.  F.    Nitrocellulose  or  Pyvoxylene  Cornp:   Manuf:  of 

(P) 121 

Gregory,  H.  R.    Pigments,  Sulphate  of  Lead  and  Lead:   Manuf: 

'of  (P) 161 

Grchant,  X.    Acetylene.  Poisonous  Properties  of 131 

Acetylene,  Products  of  Combustion  of 530 

Gret  sch  and  Mayer.    Musks,  Manuf:  of  Artificial  ( P) till 

Grey,  J.  D.    Tin  and  Terne  Plates,  Prep:  (P) 516 

Griffin,  T.     Food  Presen  iug  Vessels  (  V  I 666 

Grimbert,  L.  Ferment:  caused  by  Friedlander's  Pneumococms  360 

Grimshaw,  H.    Chlorates,  Discus:  on  Manuf:  of I'd 

Grimwood,  R.    See  Dibdin 675 

Grisez.  J.  B.    Wort,  Aeration,  Oxidation,  Ac.  of  (P) 824 

Grist.  B  W.    Vaporising  Hydrocarbons,  &c.  and  App:  therefor 

(P)   105 

Grist,  C.  J.    Insulating  Comp:,  Manuf:  of  (P) 278 

Waterproof  Coating  Comp:,  Manuf:  of  (P) 284 

Grobert.    Condensation,  Schaad  and  Schiegel's  System  of  Sur- 
face    11 

Water,  Purif:  and  Sterilisation  of  Effluent 12 

Grobert.  J.  de.    Sugar,  Manuf:  of  directly-consumable B21 

Gronwald,  H.    Beer,  &c,  Increasing  Stability  of  (P) 733 

Groom,  A.  J.    Raw  Grain :i"i 

Grosheintz,  H.    Autoclave  of  A.  Pfungst,  Report  on  the,  by 

Noelting  and  Froyss 260 

Grosheintz,  K.   India-Rubber  Tubing,  Action  of  Coal-Gas  upon  166 

Grossmann,  E.    Dyestuffs,  Printing.  Direct,  of  Basic 355 

Grossmann,  J.    Chlorates,  Discus:  on  Manuf:  of 161 

Chlorates,  Manuf :  of,  Recent  Developments  in 15S 

Grosvenor,  W.  M.    Gold  Ores,  Process  of  Extrac: 156 

Grote,  L.    Asbestos  Plastic  Material,  Manuf:  of  (P) 888 
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Grotb,  L.  A.    Hides  and  Skins,  App:  for  Tanning  (P) six 

Grothie.    Jute.  Bleaching  of 710 

Grove  Co.,  Ltd.,  The.     See  Wilkinson 648 

Gruene,  E.     Furs,  Use  of  "Ursol"  in  Dyeing  of 140 

Grumbacher,  F.    Aerating  App:  (P) till 

Grundmann.    Diffusion.  Experiments  on 60 

.1.    Cellulose,  Solution  of,  by  Enzymes 164 

i  luareschi,  I.    "  Einfuhrung  in  das  Studium  dec  Alkaloide  "  ..  926 

Guassini.    See  Alessaudri 210 

Giilcher;  R.  J,     Electric  Accumulators  (P)  2;s 

Guldlin,  O.  N.    Gas  Generators  (P)  106 

Gas  Generators,  Oil-Feeding  App:  for  (P) :..  101 

Gunn.A.    Hazeline:  Does  it  contain  Formaldehyde?  919 

ijimii.  W.  (i.     Ami-Fouling  Comp:  for  Ships,  &C.  (P) titi2 

Gunnell,  O.    See  Pitkin 60.1 

Gurovits,  E.    See  Bals 17 1 

Gutierrez,  F.  P.    Salt.  Manuf:  of  (P) 150 

■     '  >.     Aluminium,  Discus:  on  Spontaneous  Oxida- 
tion of S50 

Liquids  and  Gases.  App:  for  Prod:  Reactions  between  (Pi.  Ton 

gen  Photo:,  Discus:  on 79 

Water,  Softening  and  Purif:  App:  for  (P) 609 
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Liquids,  Filtering  of  (P) ioi» 

Haas    l        'I   StcGraw,  J.  A.    Cement;  Inf:  of  Magnesia  on 

"f 309 

Haas,  H.  L.    Nickel  Plating,  Pr ss  of  (P) 601 

Haber,  F.    "Experimental-Untersuchurigen  fiber  Zersetzung 

und  Verbrennung  von  Ftohlenwasserstoffen  " 302 

And  Weber,  \.    Gas  Engines,  Combustion  of  Gas  in s»s 

in,  F,  II.    Unhairing,  Sweating,  and  Liming,  Processes 

for 662 

11  after,  A.     Cement  I,  P) 452 

Hall,  A.  T.    Paints.  Prep:  of  Colour  Wash  or  Distemper  i  Pi  ..  sis 
Haller,  A.    Camphor,  Conversion  of  Dextro-Campboric  Acid 

into $72 

Terpene  Alcohols.  Extrac:  of.  from  Essential  Oils 550 

Haller  and  Michel,  E.    Belize  no  and  Toluene,  Purif:  of 706 

Halphen.G.    Min:  Oils.  Detec:  of  Fatty  Oils  in ysi 

Italske.     s, ,  Siemens 281 

Hamburger,  H.  J.    Milk,  Bstim:  of  Freezing  P t  of 745 

Hamilton,  G.  W.  N.    Enamel  Paint,  Comp:  of  (P) 910 

Hamilton,  O.    White  Lead,  Prod:  of  (P) 7js 

Hampson,  W.    Gases,  Refrigeration  of  (P ) 3 to 

Hancock.  D.  and  A.  H..  and  Bell,  J.    Carburetting  App:    in 

And  Craig,  J.  B.    Incand:  Carburetted  Air  or  Gas  Lighting 

(P) Ill 

Hanley,  W.    Soap.  Manuf:  of 363 

'Hannau,  C.    See  Villaverchia 567 

Hansen.    Porcelain,  Glass,  &e„  Prod:  of  Metallic  Deposits  on..  450 

Hansen,  A.  von.    See  Constant 815 

Hansen,  E.  C.    "  Practical  Studies  in  Fermentation  " 112 

Y<  :<>t  Cells,  Variation  of 4111 

Hantzseh  and  Kaufmann.    Hyponitrous  Acid 83 1 

Harbord,  F.  W.    See  Tucker 51,; 

And  Twynam,  T.    Steel,  Presence  of  lived  Nitrogen  in  ...  721 

Hardy,  E.    Air  and  Gas,  Acoustic  Analysis  of  Mixtureof 553 

Hardy,  H.    See  Budden 297 

Hargivaves,  J.    Chlorates,  Manuf :  of  (P) 719 

Sewage,  Treatment  of  (P) 917 

And  Bird,  T.    Sodium  and  Potassium  Chlorates,  Manuf-  of 

(P)  113 

Harje,  P.  Bengtson.    Calcium  Saccbarate,  Treatment  of 804 

Saccharates,  Prod:  of  Pure  (P) 43 

Harpf,  A.    Sulphur;  Separ:  of,  during  Wood  boiling 735 

Harris,  H.  F.    See  Appleby 796 

Harris,  T.  A.    See  Atkins 1112 

Harris.  W.  E.    Annealing  Sheet  Metal.  Method  and  App:  for 

(P) ■ 659 

Hart,  E.    "  Chemistry  for  Beginners " 836 

Vapours,  Condensing  App:  for  Acid  (P) 4,11 

Hart.  E.  B.    See  Campbell 472 

Hart.  P.    Feed-Water  Heater,  A  Simple 252 

Hartford,  J.    Caffeine,  Discus:  on  Determ:  of,  in  Tea 96 

Hartley,  E.    Potash,  Discus:  on  Carbonate  of S76 

Hartley,  W.  N.    Flames,  Temp:  of  certain 31:; 

Hartmann,  F.    Sulphurous  Acid  for  Curative  Purposes,  Manuf: 

of  Solution  containing  (P) 290 

Haslam,  J.  G.    Dyeing  App:  (P)  1117 

Hassler,T.  F.    Yarn,  Dyeing  and  Drying  iP) 856 

Hattensauer,  G.    Vitriol,  Deteru:  of  Arsenic  in  Concent: 295 

Hauff,  J.    Photo:  Developing  Solutions  (P) 672 


THE   JOURNAL   OF   THE  SOCIETY   OF  CHEMICAL  INDUSTRY.      [March  :si,is»7. 


PAGE 

Hawkins,  J.  D.    Gold  Ores.  Chloriuation  of 330 

Hawkins  steel  Co.    [ron  Refining  and  App:  therefor  (P) 516 

Hawkins,'!'.    Explosive  for  Prod:  Motive  Power  (P) 51 

Hawkins,  T.j  s.  ii.,  and  H.,  and  Donnithorne Gun  Patents  and 

Ammun:  Cp.    Smokeless  Explosive  (P)  471 

HawIiczek.J.     Set    Brock 271 

Haycraft,  G.    Purl  (Briquettes').  Manuf:  of  Artificial  (P)  ..  190,  794 

'Fuel,  App:  tor  Manuf:  of  Arl              P) 265 

Hayduck.    Spirit.  Incand:  and  Petroleum  Lamp,  parison 

of  Ilium:  Powers  of — , :it  • 

Hayes-Campbell,  J.     Set  Cushman 217 

Haywood,  W,  F.    S   ip.  Process  and  App:  for  Manuf:  of  (P)  . .  sis 

Heap,  C.    SeeKinloch  '.'17 

Heath,  G.  L.    Sulphur  in  R 1  Copper,  Estim:of 218 

Heber,  E.,  and  others.    Toluene-azo  Cresetol     Sei         mof...  27 

Heberlein,  E.    Colours  with  Silk-like  Gloss,  Prod:  of  (P) 650 

Hebert,  \.     [sanicAcid 660 

Seeds,  Comp:  of  Oleaginous 666 

Hefelmariri,  R:,  and  Mann.  P.     Linseed  Oil,  Varnish,  and  Oil 

Colours.  Testing 175 

Heffter.A.    Alkaloids  from  certain  Species  of  Cactaceai 554 

Cacti.  Chemical  Characteristics  o( s-7 

ll,  hn.-r.  O.    Aluminium,  Discus:  on  Spontaneous  Oxidation  of  850 

Formalin,  lietec:  of 382 

Heibling.  J.    Ferromanganese  and  other  Alloys,  Electrolytic 

Manuf:  of  (P)  726 

Heidenreich,  M.    Electrolysis,  Quant:  Analysis  by 7H 

Heimann.O.    Coke,  Manuf:  of  Porous  (P) 891 

Heinrich,  F.    Set   Helier -7 

Heinzelmann,  O.    Acid  in  Pdtato  Wort  owing  to  Diseased 

Tubers 916 

Fermentation  Limit  ofDifferent  Potatoes,  Vanationsin  ..  281 

Heifers,  F.    Min:  Oils,  Estim:  of  gas-prod:  Value 922 

Helbeim,  A.    Developer,  Photographic,  Formaldehyde  m B28 

Developer,  Photograpnic,  Luminosity  in  Use  of 885 

Hellfnscb.  C.     Potato  Starch,  Treatment  of.  with  Chlorine  and 

Heat(P) 2S7 

Helmhacker,  11.    Graphite,  Occurrence  of,  in  Russia 300 

Tungsten 656 

Helouis.  M.  K.    Vanadium,  its  Alloys,  Ac 037 

Helzel,  A.    Muffle  Furnaces  (P) 450 

Hempel,  H.    Lamp,  Incand:  Oil  or  Spirit  (Pi :'■  1 1 

Hempel.  W.    Fuel.  Determ:  of  Heat  ot  Combustion  of 673 

Gas  Processes,  Management  of  Furnaces,  App:   for  Con- 
trolling   ' 580 

And  Jciierski.  W.    Bricks   Refactorj   to   ichon  of  Fused 

Alkalis,  &c Gl 

Henderson,  J.    Sugar,  Action  of,  or  Vmmoniacal  Silver  Nitrate  222 

B      lerson,P.D;    SeeElworthy 265,274,719 

Hendersori.T.    Set  Scotl  -7:; 

Hendrick.J.    Bordeaux  Mixture  as  Preventive  agairisl  Potato 
Disease  

Bordeaux  Mixture,  Discus:  on 334,  335 

Henriet.M.    Carbonic  Lcid,  Bopid  Determ:  of 617 

11  uniques,  It.   Fatty  Bodies,  Iction  of  Sulphur  on  Unsaturated  282 

Cold  Saponification 299 

Wax,  Analysis  b:  Cold  Saponification 476 

Henry,J.  G..T.E.W.,  andB~0.     Firebricks. Manuf : of  (P)  ..  696 

Henry,  L.    Glucinium  Carbide  of 141 

Henzold,  O.    Cheese.  Extrae:  of  Fat  for  Exam: 386 

Hepp.E.    Set  Fischer 192,336 

Heppenstall,  E.,  and  Sykes,  E.    Dyeing  Machinery  (P) 32 

Hepworth-Collins,  W.    Cops  Dyeing,  Scouring,  &c.  (Pi S05 

Fibrous  Mat.  rials.  App:  for  Treating  (P) 592 

Herams.W.    Electrodes  of  Platinum  Tube  (P) 909 

Heraus,  W.  C.    Pyrometer,  I.e  Cbatelier's 376 

Herbig,W.    Wool  Pat,  Iodine  Ibsorpl J s:n 

Wool  Fat,  Analysis  of 138 

Herissey,  H.    See  Bourquelot  

II. riant   L.    Pats, Butters, and  Oils ;  Electrical  Conductivity 

of M2 

Herman,  D.    Carbonic  Oxide,  Poisoning  by 854,858 

ling  bj  Gas    its  Prev:  arid  i  are 247 

Tartaric   Void  in  tuis.uroni-s.  Substitute  for s"'-' 

Hi    lit'.     8      llalatsch 353 

Heron,}'.     H   ps,Tanninof 477 

Invert  Sugar ■ '2' 

Pun,  Salts,  Effeol  "f,  on  lb>i>  Infusions,  Discus:  on .  t 

Herscher,  G.,  and  Co.    Disinfecting  Ipp:  (P) 369 

Hi,;,    _    u      Paper,  Durability  of  Modern 290 

Paper,  tnf:  of  Sunlight  on  Sizing  of [16 

Paper,  Testing  of '"it 

Hcrzfeld.    Silk  Vain.  Weighting  in 923 

Sugars,  Detei  m:  of  Water  in  Kau BS 

Sugar,  Grey  Colour  ol  Ran 281 

Wood-Wool,  r so  , if.  in  Sugar  Manuf: 463 

II,  i        .1.     Hematoxylin  anil  Brazilin ■"•Is 

I. nli  iln. '" 

ii. ireog,  v.    Fibres  Lignifloation of  Veg: Textile >s 
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Hesse,  A.   Reuniol,  Rhodinol.  and  Geraniol, alleged  Identity  of  e.112 

Hesse,  I >.    Drimys  Granatenais,  L..  Bark  and  Leaves  of 49 

Etumex  Nepalensis,  Roots  oi 55 1 

Scopolamine  and  Atroscine 613 

Si  ipolamine and  t-Scopolamine Ms 

Push 

Ti  us  sun  i  no 1 551 

Heusler,  F.    Tar  and    Petroleu Is,    v   tion  of  Aluminium 

Chloride  on 584 

Hewitt,  P.  C.    Evap:  App:  (P)  641 

Hewlett,  A.  M.    Furnaces 4S8 

Heycock.  C.  T.,  and   Neville,  P.  II.    Binary  Alloys,  Freezing 

Points  ol 810 

Heyden,  F.  von,  Nachfolger.    Nitro-Sutphochlorides,  Manuf: 

of  Aromatic  (P) 071 

Vanilline,  Manuf:  of  (Pi I'J 

Hibbert,  G.    Paper  Making,  Machines  for  iP) ioi 

Hickman,  A.    See  Hutchinson ■• 200 

n  :  i     .1.  .1.    Thermometers  (P)  215 

Hilbert,  11..  and  Frank,  A.    Phosphorus,  its  Acids  and  Ss 

P I" 1 1:  ot"  (I'I 921 

Hill,  A  .and  Barrett,  A.  A.    Photo:  in  Relief  in  Gold,  Silver, 

&C.  (P) 711 

Hiltner,  L.    Set  Nobbe v;-: 

Himmelsohein,  A.    See  Hinsberg gga 

Hinman,  B.C.    Gold,  Extrae:  from  Ores,  &c    P 120 

Hinsberg,  O.,  and  Hnnmelsehein,  A.    Benzenesulphinic  Acid.  922 

Hint/..  E.    Xco  Presenilis 702 

Hi'irns,  A.    Iron,  Electro-Deposition  of,  on  Copper,  Ac.  tl'i  ...  :i62 

Hirsch,  A.    Stun,-,  Manuf:  of  Vitreous  (P) 545 

Hirsch,  M.    (.lass,  Manuf:  of  (P) 30 

Hirsch,    R.      Soap.   Denaturing  Alcohol    used    in   Manuf:  of 

Transparent 28S 

Hirzel,  H.    Clearing  Overflow  Pipes  (P) 641 

Hiscott,  11.    Antiseptic  Disinfectant, Manuf:  of  (P) ;a7 

Disinfectant  ( P) is 

Hjelt,  E.    Ledum-Camphor,  si  i-called 212 

Hobohn,  K.    See  Vorlander 882 

Hoddle.C     Set  Thorn 644 

Hodgkin,  S.  II.  and  P.E.     Water  Purifying  App:  (Pi 

II. 11  11.  M.    Set  Weckworth :io 

Hoepfner.C.     Electrodes,  Carbon  (P) est 

Electrolytic  or  Galvanic  Processes  or  Cells  (P  810 

Zinc  Chloride  and  other  Metal  Chlorides, Manuf:  of  (P)  19 

130 

Zinc.  Lead,  and  Silver.  Treatment  of  Ores  containing  (P).  45s 

Hoffmann,  A.  A.    See  Sainte-Marie 053 

Hoffmann,  E.    Lactic  Acid  as  Assistant  in  Mordanting  Wool.  5to 

Wool,  Eaetie  Aeid  for  Mordanting p.in 

lister,  W.   Slag,  Estim:  of  "Available"  Phosphoric  I 

in  Basic 171 

Hofmann,  A.  M.  Charging  Liquids  with  Gas,  and  App:  therefor 

I' 45 

Hofmann,  K.  A.     ,V,r  Fiiiot 531 

Hogg,  T.  W.    Blister  S  eel,  Discus:  on 324,325 

Blister  steel.  Points  concerning  its  For  mat  ion ;_':; 

1  arbon,  Note  on  "the  Missing    721 

Hula  na  lei.    Sagapenum 373 

Hohenberg,  C.  P.    Metal  Vessels,  Coating  (Insulating)   for 

lnterior.it  (P) 052 

Holbling,  V.    Tartaric  Acid,  Manuf:  of 71-' 

Holde.    Lubricating  Oil,  Testing 138 

Holde  and  Srhwarz.    Engler's  \  iscosimeter.  Heating  by  Ring- 
Burner 673 

Holde,  1).     Fats,  Sapon:  and  Sapou:  Number  of  Liquid 176 

Mineral  Lubricating  Oils,  Uniform  Met  I  an  Is  of  Testing,, .  137 

i  tils.  Ai  tei-a  tion  ,'t  s, » in  in. \  in:-  Point  "f  Mineral 666 

I    ,1  Huh,  11  urn,  V.     Rape  i  HI  and  other  Veg:  Oils,  Con- 

tlina  Points  of 122 

Holden,  W.    See  Watson 36 

Hollidai .  Ii..  and  Sons. and  P.    Cul:  Mat:,  New  Blue  (P) 109 

H       n  shead,  W.  B.    Electro-Plating  Bath  (P) 159 

Hollingsworth,  S.  A.    See  Besl 22 

Holman,  S.  W„  and  others.    Aluminium.  Sih  pper, 

and  Platinum  ;   Melting  Points  of ('35 

Holmes,  I'.  G.    Sei  Brotherton oil 

,  J.,  and  others.     Wool-Washing,  Removal   ol   Fatty 

Matters  from  Effluent  from    r    ;is 

Holmes  P.  F.    Gases,  Washing  Apparatus  for  (PJ 

s      1    nils lit 

.   .1.    and  Millard.  G.    Carbon  Bisulphide,  Manuf:  of, 

i  Ipp:  for  1P1 
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M\  riea  Nagi   

Pei  km.  ,V.  II.    Sos  Thorpe   79S 

Perky,  II.  D.    Cereal  l' 1,  Manuf:  of  (P) 45 

.1.    Metal,  Coating,  with  Coloured  Lti    i   ■■  (P) 7:!!i 

Perroncito,  E.    Insect  Di  stroyer W6 

Porsoz,  -I.    Blood  Albumin,  Deooloi  isal  i  mot J71 

Pesko,  V..    Sugar,  Volut  >:  Estii I 54 

Petersen  and  Co.    Dvestui  I 

Sulpho-Acide  (P) >;t7 

Petit.    Alcohol,  Prod:  and  Analysis  o                     188 

Petit,  A.,  and  Terrat,  P.    I  iff  erne  in  Tea,  J    tin    ol 561 

Peyton, E. P.     LoidP pa  (P)  544 

Peyton,  \v.  E.    Gunpowder,  Process  and  App:  for  Making  (P)  U72 

Pfeiff,  A.  T.    Milk,  Cream,  &o.    Steam  Sterilising  !                 ..  609 

pfie),  3,  E.    Fuels.  Vap              -      i  md  Liquid  (P) n»: 
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Pfleger,  J.    Cyanides,  Manuf:  of  ( P) 594 

Gold  and  Silver  Extrac:  from  Cyanide  Solutions  by  Elec- 

t  licit  v.  A  pp:  for  ( P) 60 1, 601 

Gold  and  Silver,  Extrac:  of,  from  Ores  (P) 119 

Electric  Furnace  for  1,000  Amperes »262 

Pfuhl,  E.    Disinfection  by  Formic  Aldehyde  Gas 91? 

Philips.  G.  Wools,  Woollen  Rags,  or  Tissues,  Acidulation  of  (P)  539 
Phillips,  P.  C.   Iron,  Evolution  Method  for  Determ:  of  Sulphur 

in  White  Cast- 218 

Piohard.F     Nitrates  in  Veg:  Products.  Sapid  Estim:  ol -  9 

Nitrites.  Detec:of,  in  Presen if  Sulphites ..  829 

ring,  J.  s.    Sewage,  &c..  Precipitation  Tanks  for  (P) 

Picking,  C.  G.,  and  Birchall,  C.  F.  B.  Glass,  Prod:  Engravu 

&c.  on -73 

Pickles,  V.    Disinfecting  Comp:  .for  Animals  (P) -48 

Pickles,  T.   Cotton  or  Linen  Warps,  Dyeing  and  Printing  of  (P)  113 

I'm!   t,B.P.    Calcium  Carbide,  Prod:  of  (P) 582 

Pierre,  R.,  and   Pottgiesser,  W.    Explosives,  Manuf:  of  Safety 

;p) 6iu 

Pindstofte,  A.  A.    Liquids,  App:  Cor  Filtering  IF) 261 

Pinfold,  J.    Filtering  App:  (P)  47 

Pinkney.C.W.    Gas  Prod:  Furnaces  (P) 104 

Pinnow.  J.    See  Schuster 5S4 

Pinto.A.B.    Meat  Preserving  by  Eled             P 609 

Pintsch.J.    Acetylene  Gas.  App:  for  Prod   (P) 

Pirsch,  O.    Electric  Accumulators  (P)  38 

Piutti,  A.    p-Asparagine,  Forma:  of 737 

"Pyrantin,"  A  New  Febrifuge 373,  .v.:. 

Placeway,  L.  A.    See  Bennett or  t 

Planchon and Vuaflart.    ButterfDetei      I  Bi        :n 019 

Platten,  F.    Zinc.  l>isrus:  on  Electro-Deposition  of 416 

Plant.    Education  of  Chemists,  Discus:  on [3] 

Ploehl.  J.    See  Miller HI 

Plugge.    Glucoside,  -New  Toxic 737 

Podmore,  E.  B.  and  J.  H.    Rletal  Glazit      B        Enamellingor 

Varnishing  (F) to 

Pohlmann.    Sugar  Juice,  Separ:  of  Cane-,  under  Pressure 913 

Poitrimol,  R.  A.    Vapour  from  Oils,  &c,  Pri  d:  and  Burning 

of  (P) ::n,7o7 

Pollenske.    Butter  Testing  by  A*iscosity 223 

Pope,  F.J.    Calcium  Carbide,  Estim:  of  Sulphides  in 675 

Porak,  F.    Gases,  Washing  Sulphurous  Acid,  and  App:  for  (P).  »U1 

Porsch,  O.    Acetone,  Processes  and  App:  for  making  Pure  (P).  374 

Porter,  H.    Rescue  App:  for  Noxious  Atmos:,  Discus:  on 853 

Portheim,  E.   Ritter  von.     Dyestufts,  Black    Azo.   Prod:  on 

Fibre  (P) 588 

Postle,  J.  D.    iiu:  Substances,  Preservation  of  (P) 211 

Postlethwaite,  C.  E.    Cleansing  I  k>mp:  for  Polished  Wood  (P)  818 

Pottevin,  H.    Filter  of  Cellulose 

Pottgiesser,  W.    See  Pierre 616 

Pottier,  C.    Basket  for  Carb                            i' 528 

Potylitzin,  A. L.,  and  Bernstein,  B.    Naphtha.  Properties  of 

Crimean 107 

Pouleno,  C.    "  Les  Nouvaiite^s  Chimiques  " 302 

Powell,  E.    Furnaces, Metallurgical, Glass,  Ac.  (P)  186 

Powell.  F.  G.,  A.,  M.  E.  W..  and  P.  11.  U.    Vinegar,  Manuf: 

of  (P) 916 

Prager,  A.    Potash,  Estim.. if 173 

Preiss,  A.    Storage  Batteries  (P)  908 

Preston.    R„   and    Thornley,   T.     Acid-resisting    Lining    for 

Metallic  Vessels  (P) 100 

Pret.D.  C.  and  Trachsler,  IL    Gold,  Engelhardt  Process  of 

Eitrac: S13 

Preu.O.    Vanillin,  Manuf:  of  (P)  557 

Prevost,  E.    See  Thomas SOI 

Priest,  W.  B.    Lead  Pigments,  Manuf:  of  (P) 124 

Prince,  H.    Heating  and  Cooling  App:  for  Liquids  (P) 527 

Prinsen-Geerligs,  H.  C.    Magnesium  Oxide   in   Lime    Rapid 

Deter:  of 200 

Massecuites,  fields  by  Centeifugalising  209 

Sugar  Cane.  Carbohydrates  of 730 

Prior,  E.    Carbohjdiat.  s,  Easily  and  with  difficulty  Ferment- 
able    915 

Malting  and  Brewing,  Acids  produced  in 128 

Proehazka,  G.  A.    Education  of  Chemists,  Discus:  on 131 

Prochazka,  L.    Mashing  and  Brewing,  Process  and  App:  for 

(P) 915 

Procter,  H.  B.    "  Caehou  do  Laval,"  I  lisous:  on 332 

Titanium  Oxide  as  Mordant  for  Wool,  Discus:  on 122 

Procter,  J.  W.    Mercerising  Process,  Discus:  on 866 

Prost,  E.    Blende,  Reactions  in  Metal):  Treatment  of 723.  813 

Coal  Ash,  Relation  between  Fusibility  and  Chem:  Comp:  . .  102 

Preussner,  L.    Slone,  Prod:  of  Artif:  ( P) 904 

Prud'homme,  At.    Col:    Mat:   Sulphonated,    from  Triphenyl- 

methane .'. .  207 

Fuehsines,  Properties  and  Oxidation  of 535 

Hydrols  and  Aromatic  Amines,  Condensation  of E85 
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Prud'homme,  M.—cont. 

Nitrotetramethyldiamidoli  iplienylini'thane,  Reduction  1  t 

Parafuchsines,  Benzylated - 

Parafuchsine;  New  Synthesis  of,  &c ins 

Prunier,  L.    "Irs  Meoicaments  Chimiques  " 480 

Schlipp's  Salt.  Prep:  of 505 

Pschorr,  R.    Phenanthrene  and  its  Derivatives,  New  Synthesis 

of 170 

Puckner,  W.  A.    Call'  inc.  Estim:  of 925 

Fulliiook,  A.     Waterproofing  Varnish  (P) 729 

Puller,  0.  E., and  Bierinann^A.    Silk  and  Silk  Waste,  Loading 

(P)  ." 448 

Pullman,  J.     Se,   Parker 907 

Punchard,  J.  If.    See  Darby 704 

Purvis,  G.  C.    Sewage  Precip:  (P)    48 

Puvrez,  F.    Malt  and  Grain,  Tn  ating,  for  Brewing  (P) 288 


Quantin,  H.    Alcohol   Vinegar,  Insufficiency  of  Methods  for 

Detec:  of 387 

Quibell,  W.  O.,  T.  O.,  0.,  and  W.  B.  B.    Sheep-Dip  Powder  (P)  917 

Quiroga  M.    Arginine 826 


Each,  C.    Cocoa  Comp:,  Manuf: of  (P) 608 

Raczkowski,  Do.    Sugars  m  Fruil  Essences,Syrups,  &c, Estim: 

of 477 

Bad,    \.  von,  and  Rosenfels,  J.     Cyan  I         -.  Manuf:  of 

1''  357 

Ragot.G.    Acetylene  Gas,  Prod:  and  TJtil:  of  (P)  531 

Raleigh.  C.    -Metals.  Electrolytic  Deposition  of  (P) 000 

Ramsay,  W.    Opening  of  ''William  Gossage"  Laboratories 886 

Ramsden.  W.  T.    Wort:    Boiling  ami   Extrac:   Valuable  Hop 

Pn  iperties  (PI 0 1  r, 

And  Southby,  A.  G.    Liquids,  App:  for  Cooling  (  F) 700 

■■>.,  F.    Narcotic  Extracts,  their  Prep:  and  Alkaloid-Con- 
tent        49 

Rapetout,  J.B.    Textile  Materials,  Treatment  of  (P)  352 

Rapp.  R.     Yeast,  lid:  of  Oxygen  on  Ferment:  of 731,  S23 

Rasehen,  J.,  and  Brock,  J.    Ammonia  ami  lis  Salts,  Manuf:  of 

(P) 271 

Chlorine,  Manuf:  of,  &c.  (P) 274 

( lyanides  and  Ferrocyanides,  Manuf:  of  ( F) 513,  543,  S07 

Raspe,  C.    Ivory,  Modif:  the  Transparency  of 225 

Ravel.    Acetylene,  Motive^Force  of sod 

Ravinet,  A.    Malt,  App:  for  Manuf:. of  (P) 2*7 

Rawbon,  J.  L.,  and   British  and  Foreign   Patent   Syndicate. 

Comp:  for  Use  in  Plastic  Arts  (P) ' 450 

Rawson,  C.    "  Caehou  do  Laval,  '  Discus:  on 332 

Catechin,  &c,  Discus:  on  Dyeing  Properties  of 120 

Indigo,  valuation  of 17,-, 

Titanium  Oxide  as  Mordant  for  Wool,  Discus:  on 122 

Raydt,  P.  W.    Carbonic  Acid,  Prod:  of,  from  Gas  Mixtures  (P)    594 

Rayman,  B.    See  Kruis 465 

Raymond,  R.  W.    Iron  and  Steel,  Copper  in si] 

Rayner.W.A.    Metal,  Comp:  for  Polishing  (P) 37 

Read,  E.  J.    White  Lead,  Sic.,  Drying  and  Packing  (P)  to 

Read,  W.  P.,  and  Earle,  E.  J.  V.     Nitro  Comp:  for  Mouldim.- 

&c.  (P) 910 

Rebiere,  G.    Alkaline  Benzoates,  Determ:  by  Titration 223 

Recoura,  A.    Sulphochromous  Acid S6g 

Redwood,  B.    "  Petroleum  " 112 

&  ■  Clowes 719 

Reeb,  E.    See  Schlagdenhaull'en 737 

Reed.C.  M.    See  Bullock 2ss 

Reeser,  H.    Gas  Lamps  and  Mantles,  Incandescent  (P) 344 

Reeves,  R.  H.    Drains  and  Sewers.  Purif:  of  Air  of  (Pi c,t;7 

Reichardt,  H.,  and  Bueb,  J.    Cyanides,  Manuf:  from  Lyes  ami 

Molasses  (P) '. 11 1 

Reieher,  E.    See  Leitner 1 21,  204 

Reid,  W.  F.    Linoleum.  Manuf:  of 75 

Linoleum,  Manuf:  of.  Discus:  en 79 

AVood  Pulp,  Discus:  on  Moisture  in 214 

Zinc,  Discus:  on  Electro- Deposition  of 417 

Reid,  T.  A.    Carbonic  Oxide,  Discus:  on  Poisoning  by 858 

Rescue  App:  for  Noxious  Atmos:  Discus:  on '. 858 

See  Bowman 807 

Reinhardt,  C.    Fire-proof  Materials,  Estim:  of  Alkalis  in 675 

Remke,  O.    Beer,  Fining  of,  by  Light 405 

Beer,  Sparkling,  Prep:  of 607 

Aialt.  "Withering"  of,  in  Pneumatic  Mailings 607 

b  -1 
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Reischbock,  X.    Ferment:  Vats.  App:  for  Discharging  Liquids 

from  (P)  788 

Reisz,1F.    Indigo  Vat,  The  Stai  ride 1*0,140 

Reiny,  P.    Coi:  Mat:  Maiiuf:  of  420,  Diazo,  and  Polyazo  il')...  7'  9 

Reverdin,  I       \i.      I,  Iodo  Derivatives  of 684 

Reychler,  A.    Se.  Masson 669 

Beyval,  .1.    Carbon.  Transformation  of,  into  Plumbago 38 

Rho.l. ■-  0.S,    Vapours,  Gen: aud  Applying  (P)  2o2 

Ribbe,  1'.  K.    Electric  Accumulators  (P)  600 

Bio  i  .  \      S      !  

Richards,  E.  H.,  and  Rolfe,  G.  W.    Nitrates,  Reduction  of.  bv 

Bacteria 667 

Richards,  .1.    Solders  for  Aluminium 200 

Richards,  .1.  \v.    Silver,  Separ:  of,  from.Go'd  by  Volatilisation  617 
Richardson.  A.,  and  Fortey,   B.  C.    Amy]  Alcohol,  Action  of 

Light  en ' .' 010 

Ether,  Action  of  Light  on  919 

Richardson,  F.  W.    "  Cachou  de  Laval,"  Discus  on 332 

Sulphides,  Sulphites,  Thiosulphates,  and  Sulphates  :  their 

Estim:  in  P                   ach  other.  Discus:  on 173 

lykroyd,  H.  E.    "  Cschoti  de  Laval  " 828 

And  Aykroyd,  H.  B.    Sulphides,  Sulphites,  Thiosulphates, 

and  Sulphat  s:  their  Estim:  in  Presence  of  each  other  171 

Richardson.  H.  A.     8  e  Gill 220 

Richardson,  H.  1'.    S  e  Hudson 273 

Richardson.  J.  C.    Camphor,  Manuf:  of  Artii:  (P) 671 

LimeS         I          of, on  Hop  Infusions,  Discus:  on 7*. 

Riche,  H.    Gas,  Manuf:  of  Wood-,  and  App:  for    I'  583 

Richmond.  H.  D..  and  Boseley,  L.  K.     Formalin,  Deiec:  of 882 

Bidder,  B.  L.  de.    Gas,  Ipp:  for  Sampling,  for  Analysis    1'    ..  472 
Ridcal.  s.    Affinities  of  Salts  of  Ammonium  and  Wool,  Discus: 

217 

Artif:  Silk.  Discus:  on 818,  319 

t  Ihrome  '  (re  and  I-'erro  Chromium,  Discus:  on  Analysis  of.  157 

Nitragin,  Discus:  on 771 

Ridlev.  H.J.    Plates,  Coating  with  Tin,  Ac,  and  App:  there- 
tor  (P)  203 

Rieglcr.  E.    Iodine  Como:  Soluble  ;  New  Method  forTitratii  n 

of '. 616 

Thiosnlpliate  Solution,  Titration  of 61! 

Mine.  Estim:  of  Alcohol  and  Extract  by  Refractometer  . ..  228 

Rieszow.N.  A.    Paper,  Inf:  of  Temp:  and  Time  of  Heating  on  553 
Riirliv,  J.  S.    Parchment  Paper,  Util:  of  Residual  Liquors  in 

Manuf:  of  (P) 668 

Rigg.  G.    See  Burghardt 816,907,  908 

Imann,  M.    Smoke  Purif:  I  1'.  

Rising,  W.  B.,  and  Lanher,  V.    Mercury  in  Cinnabar.  Electro- 
lytic Detenu:  of 

Ritthausen.  H.    Alloxautin,  Reactions  of 1-773.  7  IS 

icine,  Alloxautin  obtained  on  Hydrolysis  of 469 

"Galactite"  from  Seeds  of  Yellow  Lupin MS9 

\           a  Glucoside 740 

I     :n  1  Scott,  B.H.    Printing  Calico  and  other  Cotton 

Fabrics    Pi 107 

Riviere  and  Bailhache.    Spirit,  Direct    Prod:  of  Good,  from 

A- i.l)  del  and  Squill,  &c 606 

Robbing,  E.    <  .in.ni.  Admixture  of  Dextrin  in  Manuf:  of  |  Pi.  810 

Roberts.  J.  II.,  ami  Cooper,  J.    Steel  Wire,  Hardening,  Ac.  (P)  157 
Roberts.   R.  P.    Preparing  Solutions  of  Different  Strengths, 

App:  tor  (Pi 887 

Kobe!      Lusten.W.C.    Iron,  Rate  of  Diffusion  of  Carbon  in..  154 

Metals.  Diffusion  of 586 

8et  l  Esmond 810 

Robertson,  J.  H.    See  Johnson 547 

Robin,  A.  A.     Evap:  and  Distill:  App:  (P) 185 

is  11.  H.    Lemon  Juice,  Citric  Acid  in 613 

Rohsoii.' <; .  and  Crowd,  r.  s.    Metals  and  Comp  .  Recovery  of 

120 

Rocques.    Chocolate.  Estim-  of  Sugar  in 717 

Roger.  A.    Aluminium,  Electrolytic  Prep:  of  (P) U 

Bohrbach    \.    Salts,  Ac, Purif:  Centrifugally-Separated  (P) . .  700 

Rohrbeck,  E.    Gases,  Inci   as    -ll  ating  Power  of  (P) 448 

-.    u       s      Richards 667 

i,  II.  I.    Aluminium  Uloy,  Manuf:  of  New  (P) 

\    .  1:  ... ii i in  Comp:,  Prod:  of  Carburetted  (P) 814 

..in, A.    Aniline  Black,  White  and  Col:  Resists    > 710 

Romanoff,    s, e  Spring B14 

Romer,  W.    p-Nitraniline  Red  on  Cotton  Yarn 901 

Roinija.    Water.  Determ:  ol  '  Ixygen  in 874 

,.,  i ,      i  ,i 'in  ...  ,,  lal       I'  itei        I  naltei    I  Gelatin  in...  879 

Rooney.J.  J.    Secondary  Batteries  (PI 121 

Roqu.                                                                                       :    (P) 667 

-     Ii.  E.    Filtrat           -       -••■  Effluents 916 

And  Classen,   \  Schorlemmer's   Lehrbuch   der 

Anorgamschen  Cheinie  " 7  to 

r.     S     East 311 

Bi  se,  I  >.     Peat  Charcoal,  Prod:  of  (P) 643 

Peat,  Eitrac:  Moisture  from  (P) 641 

Rosell.C.  A.  I'.    Ferrates.  Pre).  ,,f '. 224 

Rosenberg,  M .  de.    See  Bredt 372 
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Rosenblum,  S.    Chrome  Ore  and  Ferro  Chromium,  Discus:  on 

Analysis  of 157 

Bosendahl,  II.  v.    Aconitum  Septentrionale 7*; 

Rosen:     -    I       S      Bad 357 

Bosenstiehl,  \.    Fuchsit                  do-Carbinols, Reactions oi  535 

Pal.  nt  Klue  Constitution  of 

Bosenstiehl,  D.  A.    8k    SocdesMat:  Col:  el  Prod:  Chim:  de 

St.  Denis 

uthal.  B.  A.    See  Smirnoff 901 

Ii  ising,  B.    Metals,  Electro-Deposition  ol 362 

Bossbach-Rousset,  P.     tcetyleni  Gas,  Prod:  of  (P) H2 

Bi  --.  1.  A.,  and  Fracek,  I..    Metals.  Direct  Prod:  of,  Nitrides  of 

the  27:i 

K  Bsel,  M.    Diamonds  of  Steel 

I:  issi,  A.  J.     Phosphoric  Iron  'ins  in  Blast  Furnace,  Effect  of 

Additions  of  Titaniferous  Ores 54S 

g,  A.    Vegetables,   Tinned   Iron   Receptacles  for  Pre- 
served, Causi  "i  Black  C  L:  of 211 

riter,  E.  C.    &w  Crowther 357 

Rothenbach,  F.    Schizosc                           abe 366 

Rotten,  M.  M.    Alloys  of  Iron  with  other  Metals.  Manuf:  of  ll'l  110 

r.  at,  Treatment  of,  and  App:  for  (P)  371 

Rousseau.  I..     Furnaces  for  Smelting  Metals  (P) 

Routh,  W.  P.    .v,i  Cowper-Coles  Galv.  Syndicate 548 

Rowan,  T.    Gas,  Economy  of  Lighting  (P)  265 

Rowbotham.  W.    Primary  Batt -    I'     38,88,816 

Se*  Levetus 38 

And  Lev,  tii>,  11.  and  s.  I.     Primary  Batteries  (P  - 

Rowland,  S.  D.     Alimentary  Liquids.    Evap:  App:  therefor  (P)  733 

Royle,  T.    Nitragin.  Discus:  on 771 

Purif:  Water  [P  289 

Rndeloff.    Sa  Wedding :ii5 

RudelofT,  M.    Cement  for  Metals,  Experiments  with in 

Riidt,  H.    Si  i  Friedlander 

Ruhemann,  A.    See  Holde 122 

Rumpf,  O.    See  Weinland t79 

Runge,  L.  Burners  and  Vaporisers  for  Liquid  Combustibles  (P)  532 

Ruperti.0.    Se*  /.immermann 101 

Rurup,  L.    Tin  and  Copper  in  Tin  Dross.  Estim:  ol 560 

Rusden.  L.,  and  Eeles,  R.   "  Spraying  "  Liquids  under  Pressure, 

App:  for  (P) '. 611 

Russell.  G.  H.    See  ('..lien -.: 

Russell,  W.J,    See  Thorpe :  - 

Russell,  W.  M.,  and  othei  s.    Fuel,  Burning  App:  for  Fine  i  Pi.  2»>'. 

Butter.  .1.  L.     Se,  Slierk 815 

Ruymbeke,  J.  van.    See  Jobbins 341 

Bydlewsky,  X.     Ash  of  Beetroot    dried    by  lli.ttiier-M. 

Met  hod 

Beet  Pulp.  Loss  in  Dry  Solids  on  Pressing 012 

5       ll.de  ill  lender 42 


Saarbach,  L.    Gas  Regulator.  Simple  Form  of 678 

Saatmann.  F.  W.     Dips  or  Washes.  Manuf:  of  Sulphur  ( P) 661 

Drying  App:  (PJ 6*1 

Sabatier,  P.    Nitrites.  Detec:of 618 

Nitro-Disulpl                I    Deep  Blue 622 

Sachs  and  Xhoneux.    Sugars,  Inf:  of  Temp:  on  Polarisation  of.  563 

Sachs,  F.     Polarisation,  Inf:  i                   > 831 

Sugar  Products,  Boiling  and  Crystallisation  of S21 

Sadtler.  S.  P.     Asphalts.  Analysis  of 222 

Saget,  M.  G.    Electrolytic  Bleaching tis 
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Straub,  A.     Beer  Worts,  Products  of  Ferment:  of 478 

Strehl,  H.    --Formalin,"  Disinfecting  Power  of 7;it 

Stringfellow,  J.  II.  W.     tncand:  Gas  Burners  (P) 530 

Strohl,  A.     Cocoa-Butter.    Iodine    Number  ami    Refractive 

Index  of 

Strohmer.    Beetroot.  Loss  of  Sugar  during  1  :                 a  of....  550 

Strong,  U.  F.     Peat,  Ac.  for  Paving,  Prep:  of  (P)  it53 

Stroud.  W.    Si .  Ban- 641 

See  Thorpe 798 

st  rm  z.  A.    See  Krafft 

stui/. r,  A.    Cement,  Action  ol  Wateron 595 

Cheese,  Chem:  In  vet:  of,  Comp:  of 7*6 

Gelatin  in  Meat  Extracts,  Ac  Estim:  of 886 

Gelatin  in  Meat  Extracts  and  Peptones II" 

Sudborough,  J.  J.    Ferric  Phoshate,  Discus:  on  Properties  of . .  171 

Sugg.  D.  W.    Gas  Burners,  Incand:  (P)  344 

Sulman,  11.  L.    Metals,  Precipitating  Precious  (P) 119 

Metals,  Separ:  App:  for  Precious  (P)  119 

Shi  if.    Bronzing  App:  il'i '■>  ; 

Suss,  P.     Mercury,  Lcti Ferric  Chloride  upon B25 

Sutherland,  J".    Alumina,  Manuf:  of 722 

Sutherland, K.  T.,  and  Esdaili     G.    Stalk   fibres.   Method  of 

Degumming  (P) 

Sutton,  r.      A  Systematic  Handbook  of  Volumetric  Analysis"  688 

Sutton.  II.  S.     .V.  I  lalls 122 

s,it ton,  .1.    Boiler  Furnaces,  Ac.  (P) 28 

Sm  ton.  I,.    Nitragin,  Discus:  on 774 

Svoboda,  11.    Basic  Lead  Acetate,  Behaviour  of,  towards  Sugar 

Solutions c: 

Swan.  J.  W.,  and  Kendall,' J.  A.     Cyanides.  Manuf   of  .  P I  ....  27:; 

Swarto,  B.  C.  L.  E.  de, and Doumer,  J.  M. E.  <     ting 

and  Drying  I  i'i  

S     Wells 138 

Sweetapple,  H.    Paper,  Manuf:  of  Veg:  Parohmenl  1P1  291 

A.    Oxygen  Gas  and  App:  for  Prod:  Of  (P) 213 

Sykes,  B.    Sei  Heppenatall SS 

Sykes,  W.  G.,  and  Ml  chell,  C.  A.    Malt: Estim  of  Diastatic 
Power  in 
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Tambor.  J.    See  Kostanecki  191 

Tankard,  H.  I£.    See  Holmes 04S 

Tanret,   C.    Sugars,    Molecular    Modi!:  of,    t   ill             Multi- 
rotation   365 

Tardy.    See  Bouchardat  374 

Tarugi,  V.    Ammonium  Sulphide,   Replacement  of  in  Qual: 

Anal:  Methods 377 

Tatham.  W.  P.  and  W.    White  Lead,  Manuf:  of  (P) 728 

£..  and  Norman,  R.    "  Die  Derivate  des  Naplitalins. 

welcbe  fur  die  Technits  Interesse  besttzen  " 

Taylgr,  A.  and   W.  S.     [ncand:  Gas  Lightinc,  Burners  and 

Mantles  for  (P)  105 

Tcbernik,  G.    Gold  from  Batoum  District,  Analysis  of 117 

Tedesco,  A.  L.    Dextrose,  Munuf:  of  Pure  (P)    128 

Tee  H.    Chlorides  and  Salts,  Electrolysis  and  Kvap:  of  (P)  S56, 

Tempel,  E.    Alarm-Thermometers  IP) 101 

Tennant.  P.  C.and  Crockford,  A.  H.    Fluid  Hydrocarbons  for 

Lighting,  &c.,  App:  for  (P)   704 

Terra' .  P.    S  s  Petit 501 

Tervet,  R.    Aluminium,  Discus:  on  Spontaneous  Oxidation  of .  S50 
Thacker.  H.    Paper,  Wood,  Metals,  So.,  Printing  and  Writing 

P)  284 

Theisen.E.    Drying  App:  (P)  B79 

Evap:  and  Distill:  App:  (P)    579 

i: ■■,!.:  App:  (P)  527,527 

Theodorovic,  W.     Explosives.  Prod:  of,  from  Cellulose  Bodies 

(P)   S76 

Theurer.  J.  I'.    Malt  Extract  for  Beer, Prep:  of  (P)  ;'lo 

Thew.W.H.     Milk  and  Cocoa,  Prep:  of  Poptoniscd  i  Pi   211 

Thiele,  O.,  and  Stacker,  J.    Leather,  Manuf:  of  Artif:  (P)  364 

Tholauder,  N.    Iron  containing  very  little  Phospnorus,  Prod: 

of 359 

Thomae,  W.   F.  A.    Silver  Deposits  of  Zeehan  and  Dnndas, 

Tasmania 116 

Thomas.  J.  T..  and  Hunt,  A.  V.    Coal-Gas.  Manuf:  of  (P) 70S 

Thomas,  B.,  and  Prevost,  E.     M                       tton  Fibres  with- 
out Shrinking  (P) B04 

Thomas.S.T.    See Davies Bros:   721 

Thomas.  V.    Bismuth  Bichloride 556 

Thomlinson,  T.  E.    See  Lester 

Thompson, G.  W.    Alloys  of  Lead,  Tin,  Antimony,  and  Copper, 

Analysis  of 

Pa      -.  Analysis  of  White 432 

Paints.  Determ:  of  Sulphate  and  Carbonate  of  Lime  in 

White  791 

Thomson,  R.  T.    Alumina  and  Oxide  of  Iron,  Determ:  of,  in 

Min:  Phosphates,  tc 868 

Thomson,  W.    Bordeaux  Mixture,  Discus:  on  :;25, 334 

Flash-Point  for  Min:  Oil,  Discus:  on 336 

And  Worsley,  P.  .1.    Furnaces  for  CI  u                      ,  (P)  ...  23 

And  Worsley,  P.  J.    Salt,  Decomp:  of  (P) 35 

Thorn.  F,  S.,  and  Hoddle,  C.  Acetylene  Gas  Generator,  ic.  (P)  644 

Thornier.  T.    See  Preston 100 

Thorp,  T.,  and  Marsh,  T.  G.    Gas,  Trod:  of  Acetylene  (P) 582 

Thorp.  W.    Zinc,  Discus:  on  Electro-Deposition  of 117 

Thorpe,  T.  E.,  and  others                  on  of  Light  upon  Dyed  .. .  798 
Thivaite.  B.  H.    Gas,  Oil-enriched  Water-,  Process  and 

for(P) 189 

And  Gardner,  F.  L.    Gases,  App:  for  Util:  Iron  Blast- 
Furnace  (P)   721 

Thys.M.    Stone,  Manuf:  of  ArtiH  (P)    720 

Tiemann,  F.,  and  Kruger,  P.    Alcohols.  Method  of  Purif:  469 

And  Schmidt,  R.    Citronellal  Comp:   Occurrence  of,    in 

Essential  Oils 564 

Tilden,  W.  A.    "  Hints  on  Teaching  of  Elementary  Chem:  in 

Schools  and  Science  Classes  "   143 

Tissier,  C-  and  Emails,  H.  J.    Filtering  App:  (P)  24 

Toch,  M.    Fr.it,  Discus: on  Preservation  of   100 

Todd,  J.    Brine,  Treating  in  Manuf:  of  Salt  (P)  356 

Tollens,  B.    Disinfection,  Formaldehyde  Lamp  for  290 

Formaldehyde  Lamp  in  the  Sugar  Industry 42 

Pentoses,  Detcc:  of 744 

See  Tromp  de  Haas ."6,  50 

Tollner.  K.  F.    Poisonous  Vanilla  49 

Tommasi.  D.    Lead,  Electrolytic  Desilverisation  of 726 

MetalS;  Electrolytic  Separ:  and  Refining  of 600 

Tormin,  H.    Gas  Works  Purifiers,  Revivification  in    700 

Tc  ugland,  H.  C.    Wood-Wool,  Machine  for  (P) 31 

Trachsler,  II.    See  Pret si 3 

Trails,  L..  and  Burmeister,  E.    Manure,  and  Preservatives  and 

Disinfectants  for  Manure.(P)    125 

Trapp,  J.    Ethereal  Oil  of  Ledum-Palustre -460 

Trauffler,  G.  F.    Glass  Chimneys  (P)    2a 

Treharne.  F.  G.    See  Whitaker 121 

Trengrove,  W.  H.    Steel  artd  Iron,  Annealing  (P)   659 
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Tresenreuter,  G.    Incand:  Spirit    Lamps,  Gasifving  App:  for 

(P)    4H 

<    Tromp  de.  Haas.  R.  W.  and  Tollens,  B.    Cocoa-Nut  Shells, 

Comp:  of 56 

Osycellulose 56 

Acetylene  Gas,  App:  for  Prod:  ic.  ( P)   882 

Trubek,  M.    Extraction.  Estnu:  of,  in  Sugar  Houses 286 

I  t,  P.    "  L'Ammoniaque,    Les   Nouveaux    Procedes  de 

Fabrication" 480 

Tucker,  A.  E.,  and  Harbord.  F.  W.    Iron  and  Steel,  11.  arths  of 

Furnaces  for  Heating  (P)  546 

Tumsky.  K.  .1.     Petroleum  Industry  of  the  Ter  District 533 

Turney.E.T.    Acetylene  Gas,  Gen    .f  and  App:  for  (P) 531 

Turney.   F.  X.     Wool.  Cotton-Waste,  &c„  Degreasing    and 

Cleansing  (P) '. 589 

Twynam,  T.    Nitrogen,  Fixation  of,  and  Prod:  of  Cyanides  (P)  357 

S     Harbord 724 

And    Matthews,  F.  E.    Ammouia  from   Sewage  Effluent 

Liquors,  &c.  (P) 114 

Tyrer.  C.  T.     Hydrobromic  Acid,  Concentrated 651 

H.vpophosphorous  Acid 052 

Pyroxylin,  Notes  on  B.P 672 

Tyrer,  T.    Presidential  Address 195 

lential  Address.  Appendices  to .",12 
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1    I.     Veg   FibreSoap(P) 40 

I'hlenbrock,  J.  C.    Margarine,  Manuf.  of  (P) 109 

Uhlmar.n.  K.    See  Mohlau 585 

■     D.     9i     Wallberg 372 

I  .     Paper  for  Writing  Purp.  ses  ( P) 371 

I've  (Blue)  for  Wool  and  Silk 802 

F.     Persulphates.  Analysis  of 

md  Rosin  1  HI,  Detec:  of,  in  Oils  and  Varnishes 382 

And  Briill.  J.    Manganese,  Determ:  of.  in  Crude  Iron 296 

TJmne                 I  tsential  Oils  and  Essences  from  Victoria 73s 

Fennel.  Japanese,  and  its  Oil 070 

Otto  of  Roses.  Charac:  of :>24 

■ia,  E.    Gunpowder,  Manuf:  of  Smokeless    I'' 371; 

I'nger,  O.,  and  Hofmann,  K.  A.    Thiodiphenylamine 534 

Upliaci,  R.  D.    Asphalt  Protective  Comp:  ( P) 452 

■  u,  G.    Schiff's  Reaction 560 

bz-ky.  R.    Electric  Furnace 27s 

Vre.  W.,  and  Croasdell,  s.  T.    Coke  Ovens  (P) 190 

Usoff,  A.    SeeBredig 71s 
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1    E.    See  Eder .- 471,614,614 

tin,  B.  W.    Ferment:  Plant,  Cleansing  of 164 

F.    Acetophenonepheuetidide,  Prep:  of  (P) 50 

Nitric  Acid.  Pure,  from  Impure  Solutions  (P) 36 

Vandam,  L.    Beer.  A  Viscous  Bacillus  in  English 12'J 

Van    der  Sleen.    jr..  and  Schneller,  A.      Water,    Steril:  and 

Purif:  of  (Pi 609 

^  andevyver,  L.  N,    Hydrometer,  A  New 371; 

Van  Laer,  X.    Slack  Malt  000 

Van  Rijn,  J.  J.  L.    Extrac:  App: 

\.G.    Ammonia,  Import  of,  by  TJ.S.A 

Varet,  R.    Bromides,  Tlie  Double 

Mercury,  Oxy  Salts  of sii 

S.  A.    Antiseptic  Compound  (P) 132 

Vaubel.W.    Benzidine  and  Tolidine,  Valuation  of 385 

Naphthoic  and  Xaphthylamine,  Behaviour  towards  Nas- 
cent Bromine ■;>-, 

Tiiphenylmethane  Col:  Mat:.  Relation  between  Col:  and 

Constitution  of 

K.  B.    1                   Waste  Heat  in  1P1 BIO 

Vedrbdi,  V.    Copper  in  Vegetables 550 

F.  P.    Fertilisers,  Phosphoric  Acid  in  Commercial 381 

W.    See  Wright 442 

I      '  Development  of  the  Periodic  Law" 

Verley,  \     See  Otto ;; 

M.  O.  and  A.     Vanillin.  Manuf:  of  (P) 

Viard,  G.    Manganese,  Estim:  of 077 

It.    See  Soc:des  Mat:  Col: de  St.  Denis 30 

.  M.    Acetylene  for  Lighting,  prep:  and  Use  of 79t 

S  -  Berthelot 793 

1-..L.    Tannic  and  Gallic  Acids,  Ibsorption  of,  by  Silk. . .  112 

loux.    Manganese  Silieide 141 

Nickel  and  Cobalt  Silicides ,.  11$ 
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vuiar.  C.  L.    Meat,  Preservation  of  (P) 46G 

Villavecehia,  v.,  and  ethers.    "  Dizionario  di  Mereiologia  ad 

i \bo  del  Commercio  Arti  ed  Industrie'* 

Yillepigue,  I>.  A.  r.  de.    See  Shenton 79; 

Villon.  A.  M.    Margarin,  Manuf:  in  France G07 

Violet,  R.    Bnrners  tor  [ncand:  Gas  Light  (P) 190 

Violette.C.     Flour,  Detec:  Aniline  Blue  Col:  Mat:  in  Wheaten.  561 

\  olli ■.  J.    Light-Standard,  Acetylene 

Vitali.D.    Oxalic  Acid,  Behaviour  of,  during  Putrefaction —  290 

Vloten.  H.  K.  van.     Formaldehyde  Gelatin 553 

Voelcker,  .T.  A.      Inoculating    Materials    ("Nitragin")    for 

Agriculture,  Prod:  of 707. 77  4 

Voelker,  W.  L.    Incandescent  Gas  Lamps  (P) Hi:, 

M;i titles  for  [ncand:  Gas  Lights  (P)  644,645,704 

Vogel,  O.    Galvanising  Iron  Electrolyticaliy 122 

Vbgt,  A.    See  Bachmann 7!<:> 

r.    Galvanic  Cells  (Pj 121 

v  imer.C.    Caramel  Constituents  of  Cane-Sugar 28G 

Volquart/,.    Hydrometer  with  Correction  Scale S2'.t 

Vi  irlander,  D.,  and  Hobohm,  K.    Ketopentamethylene 682 

Vreven.    Taxine,  Extrac:  and  Pnrif :  of 826 

Vuaflart.    See  Planchou 619 

Vulpius.    Aluminium  Acetate  Solution 806 

Hydrogen  Pen  aide 825 

Vulpius,  G.    Cocaine,  Detec:  of  Eucaine in 679 
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Wade,  J.  L.    Disinfecting  I  omp:  for  Sheep,  4c.  (P) 

Wagner,  M.    Alloys,  Prod  of  Anti-friction  (P) 

Fuses  or  Match-cords,  Manuf:  of  (P) 

Wainwright,  J.  II.    Fats  and  Oils.  I),  term:  of  Solid  Fat  in 

Art  if:  Mixtures  of 

\\  ales,  Princeof.    Opening  of  Davy-Faraday  Laboratory 

Walker,  G.  H.,  and  others.    Milk,  Treatment  of  (P) 

Walker.  11.    See  Johnson 

Walker.  J.    Sugar  Cane  Propagation 

Walker.  J.,  and  Appleyard,  J.   K.    silk.  Absorption  of  Dilute 

Acids  by 

Walker,  .1.  T.  A.    Washing  Powder  (P) 

Walker.  P.  H.    Barium  and  Calcium  Ferrocyanide9 

Wall,  E.  J.    Photography,  Chr atic 

Photo:,  Discus:  on  Chromatic 

Wallace,  D.  L.    See  Smith 

Wallach.  O.    Levo-Fenchone,  New  Isomer  of  Camphor 

Pheliandrene 

Wallach.  S.,  and  Co.,  and  Schweiteer,  E.    Fabrics,  Min:  Oil 

Stains,  Removal  of,  from  ( I'l 

Wallberg.J.  A.  F.,  Ullgren,  .1.  D.  Woody  and  Fibrous  Bun- 
stances  in  Suspension;  Straining  (P) 

Wallein,  B.  H.    Sand  Cement 

Waller.  E.    Chrome  Ores,  Analysis  of 

Waller, F.  G.    Gases,  Collec:  and  Analysing  of  (P)  

Walter,  J.    Pressure  Tube  for  Laboratory  Purposes 

Sandmeyei  's  React  ion 

Walther,  It.    Condenser.  New  Form  of 

Walton,  F.     Linoleum.  Manuf:  of,  Diseus:  On 

Walton.  M.    Bleaching  Kiers  il'i  ■ 

Wanklvn.  .1.  A.,  ami  Chapman,  E.  T.     '■  Water  Analysis" 

'.ml  I  ir,  W.J.     Air- Pi  noli  (P) 

Ward,  G.    Coal  ami   Gas,  Combustion  of,  in    House    Fires. 

Discus:  on •■  ■ 

Ward,  G.  .1.    Air  in  u  ater,  Discus: on 

i  i.  .n   Discus: '  irrosion  of,  by  Raw  Tar 

Oil,  Discus:  on  Evan  Tesi  f  ir  Min:  Lub: 

Oxygen,  Discus:  on  ESstim:  of 

Warn  W.  W.  It.,  ail  King,  L,  F.     Acatj  lene  Gas  Generators 

I''  

Warren,  II.  X.    Peroxide  of  Lead.  Manuf:  of 

Wartner,  11.    Cotton,  Bleaching  by  Electrolysis 

Warwii  others.  Washing  Powders,  Manuf:  of  (P) . . 
Warwick,  \  W.    Laboratory  Testing  in  c lection  with  Gold 

Fxtrae: 

Washburn,  ll.l.     See  Merrick 

Waterhouse,  J.  II.    Set  Walker 

Watkins,  W.  II.    S  rNoyes 

Watson,  C.  H.,  and  '    ment,  Sifting  App:foi  (P    .... 

Watson,  G  ,and  others.    Pyrometers  (P) 

Watson   II.  11.  ami . I,  s.    Paper,  Strainer  Plates  for  Manuf:  of 



Watsen..l.    [gnifei  P) 

Wauters.J.    Sesan  I  

Webl    G.       i  i.      .   u      \.  -I   leni  Gas  App:  for  Gen     P 


is 

37 
558 


667 

883 
604 

650 
lit 
273 
400 
401 
560 
470 
49 


872 

358 

43G 
21  , 
294 
618 
673 
7H 
805 
301 
887 

90 
864 


828 

170 

892 
816 

900 
212 

is-' 

262 
667 
207 
36 

17- 

291 

51 
221 
790 
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Weber,  A.    S, e  Haber 888 

Weckwarth,  E.,  and  Hoeft,M.    Cements,  Manuf:  of  (P) 36 

\\  e.  Mine.  H.    Iron  Ores.  Roasting  of 721 

Pyrometer,  I  se  of,  Le  Chatelier-Heraeus,  in  Iron  Works. .  829 

\mi  Ku.ieioif.    Nickel  and  Nickel  Steel 905 

Weger.  M.     Driers  Properties  of  Soluble 7-w 

Wohmer,  C.    Citric  Acid  Ferment: 671 

Oxalic  Aeid.  Free;  [nf:  of  Temp:  on  Forma:  of.  by  Asper- 
gillus Niger G07 

Weigel,  R.    Explosives  tor  Blasting  and  Ammunition.  Manuf: 

ol  il'i 376 

Weil,  II.    Col:  Mat:,  Constitution  of  Triphenybnethane 535- 

Werner,  C.C.    Set  Bachmann 785 

Weinland,  It.  F.,  ami  Rumpf,  O.    Sulphoxyarseniates 479 

Weinmann.    Col:  Mat:,  Preparing  Violet  and  Mine 585 

\V-  ippenbach,  W.    Pyrotechnic <  omp:,  Manuf:  of  (P) 21* 

Weisberg,  .1.     Silica,  Origin  of.    in  Deposits    in   Beet-Sugar 

Works S2S 

Weise,  C.  H.    Batteries,  Manuf:  of  Positive  Plat,     foi  Si      Hil- 
ary ( P) S41 

Weiss,  B.    Tannin,  Estim:  of 620 

Weiss,  S.    5w  Shark M5 

Wellington,  J.  B.  B.    Gelatine  Coatings.  Sep  Paper 

Supports  (P) 171 

Stripping  Films  for  Photo:  Purposes,  Manuf:  of  (P) 214 

Wells.  G  ,  and  others.    Water  of  Hat-Felting  Tanks.  Purif:  |P)  132 

Wells,  J.  S.  C.    Cyanide  Process,  Chemistry  of 116 

Wellstein,  II.     Mantles  for  Incandescent  Burners  (  P) 893 

Welter.  A.    Salts  of  Aniline,  4c.,  Prod:  of  (P) 7ns 

Werner,  H,    Dyestuffs,  Artif:  for  Dyeing  Silk  Fast 196 

Wetherwax,  C.    Veg:  Fibres,  App:  for  removing  Gummy  Mat: 

4c.  from  (P) Ill 

Whitaker,  A.  J.  P.,  and  Treharne,  I  .  G.    Electrical  Insula 

(P) 121 

\\  hitaker,  C.  C.     Disinfectants.  Manuf:  of  (P) 

White.  G.    Metal  Clips  instead  of  Paper,  4c.  in  Dyeing  (P   ...  '.ml 

White,  J.    Iron,  Diseus:  on  Corrosion  of,  I  >y  Raw  far 328 

Whitfield,  C.    Filtering  App:  for  Waste  Oil,  4c.  (P)  792 

Whitehead,  C.    Tellurium  Salts,  New  Reactions  of 216 

Tellurium,  Separ:  of,  from  Copper  Residues 202 

Whittemore,  J.  B.    Electrical  Primary  Batteries  (P) 908 

Wilinrgb,  J.  G.     Pyrometers  and  their  Errors 711 

Temp:  Method  and  App:  for  Deterin:  High  i  PJ '177 

Thermophone,  A  New  Pyrometer 711 

Wu'hniann.    See  Goerlich 357 

Wiechmann,  F.  G.    Silica.  Analytical  Deterin:  of 61S 

Wielami,  R.    Paranitraniline  Red  on  Cotton  Cloth 649 

Wiglow.H.    Set  Krafft 206,206 

Wild.  W.    Set  Bngler 674,682 

Wiley.  H.  W.    Levulose,  Estim:  or,  in  Honey,  4c 222 

litis.  Determ:  ol  Heat  ol  Pniiin  nation  in 884 

And  Ewell,  E.  E.    Milk.  Determ:  of  Lactose  in 622 

Wilkinson.    Ferric  Phosphate,  Discus:  on  Propertiesof 170 

Wilkinson.  J.    Building  Materials,  Manuf:  of  (P) 720 

Wilkinson,  S.  w..  ami  The  Grove  Co.    Wool,  Fur,  4c.,  Remov- 
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Icti  in  of,  on  Carbohydrates.  (Lobry  de  Brnyn  and  van 
Bhenstein 210 

A  ion  of,  on  Phenyl-osazones  of  Di-  and  Polysaccharides. 
(Lintner)  731 

Estim:  of  Fireproof  Materials  in.    (Reinhardt) 6  : 
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Alkalis— cont. 

Prod:  of  Caustic   Lyea  of  the.     (P)   Imray.     From  The 

l  'hem:  Fab:  Rhenania lit 

"  Treating  Chlorides  for  Prod:  of.     (  P)  Main  and  Donald. . . .  357 
Treatment  of  Metallic  Alloys  for  Manuf.  of  Caustic.    (P) 

Hulin 39 

And   Alkaline   Sulphides,    Bricks    Refractory   to   Fused. 

(Hempel  and  Jezierski)  451 

Alkalimetry.  Resazurin  as  an  Indicator  in.    (Crismer) 618 

Alkaline  Discharge  on  Turkey  Red  Colours.    (MasTowski) 355 

Earths,  Diaphragms  for  Electrolytic  Purposes  formed  of 
Carbonates  of.    (P)  Bromhcad.    From  La  Soc:  Anon: 

iles  Ancienncs  Salines  Poma  males  de  l'Est 458 

Saccharates.     (P)  Hutton 551 

Salts 141 

Alkalinity.  Studies  on.    (Jesserl 41 

Alkaloid  Content  of  Narcotic  Extracts.    (Ranwez) 49 

Estim  of.    (Hnlsebosch) 386 

In  Cinchona  Bark,  Estim:  of  the  Total.     (  Keller) 478 

From  Kopsia  Flavida,  Separ  and  Bxam:of.    (Driessen)  ..  737 
Solutions,  Dse  of  Iodine  Solutions  for  Titration  of.    (Kip- 

penberger) 747 

Alkaloids.    (Class  XX.) 49, 133,  212,  291,  372.  469,  554,  012. 

688,  736,  B25,  918 

Acidimefric  Estim:  of  Veg:    (Kebler)  300 

And  Glycosides,  Characterisation  of.     I  Formanek) 53 

Derived  from  Cactaceec.    (Heffter) 554 

In  i  acao  L  aves,  Estim:  of  the.     (Keller) 478 

In  Nux  Vomica  Seeds,  Estim:  of  the.    (Keller)  17s 

rydalis.    (Schmidt) 826 

'  e  i  orydalis  Cava.     (Ziegenbein) 825 

til    isolation  of.    (Kippenberger) 717 

Volum: Determ: of, by  Iodine  Solutions.    (Kippenberger).  223 
Alkylglycollic    Vcid    Derivatives   of   p-Amidophenol    Ethers, 

Manuf:  of.    (P)  Basle  Chem:  Works.  Bindschedler  ...  614 

Ulofluorescein,  Prod:  of.     I  Pawlewski) 193 

Alloxantin  obtained  on  the  Hydrolysis  of  Convicine.    (Ritt- 

hausen) (69 

Reactions  of.    I  Ritthausen) 475,  7(5 

Alloys.  Aluminium.    I A  ndrews) 275 

Aluminium,      Pi    Partin 658 

nimu.  Analysis  of.    (Moissan) 136 

Aluminium,  Prep:  by  Chem:  Reaction.    (Combes) 5:17 

Containing  Carbon  and  Silicon,  Prod:  of.    (P)  Kaufmann  .  120 
i    inner  and  Zinc,  Structure  and  Constitution  of.   (Charpy) 

155,  IV, 
Desulphurisation  ol  Nickel  and  Cobalt,     (P)Manhes  and 

La  s  i     li        di   Metallurgie  du  Cuivre  202 

For  Anti-Friction  Purposes.    (F)  Wagner 37 

Freeziug-Point  Curves  of  Binary.    (Heycockand  Neville).  810 

Fusibility  of  Metallic.    (Gantier) 598,906 

Japanese 115 

Manuf:  of.    (P)  Bull  and  Lagerwall 546 

Manuf:  of  Metallic.    (P)  Cothias 65ti 

Manuf:  of  Metallic.    (P)  Parnacott 6.59 

Manuf:  of  New  Aluminium.    (P)  Roman 815 

Mech:  Properties  of  Copper  and  Zinc.    (Charpy) 117 

Metallic.    (Gautier) 598 

Metallic.    (Pi  Woolf  and  Andrews 907 

Obtaining,  by  Electrolysis.    (P)  Jordis 459 

Of  Gold  and  Silver,  Japanese.     (Gowland) 401 

Of  Gold,  Liquation  of  (  ertain.    (Matthey) 721 

Of  Iron,  Prod:  of.    (Schrey) 811 

Of  Iron  and  Antimony,  Density  and  Mean  Specilic  Heat  of. 

( Laborde) 655 

Of  Iron  with  other  Metals,  Manuf:  of.     (P)  Abel.    From 

Rotten 119 

Of  Iron  with  other  Metals,  Electric  Prod:  of.    (P)  Heibling  726 
Of    Lead,    Tin,    Antimony,    and    Arsenic,    Analysis   of. 

(Andrews) 217 

Of    Lead.     Tin,    Antimony,     and     Copper,    Analysis    of. 

1  Thompson) 179 

<  if  Xiekeland  Iron.    (Wedding and Rudeloff) 905 

Of  Refractory  Metals  with  more   Fusible    Metals.     (P) 

Thompson.    From  La  Soc:  Neo  Metallurgie  Marbeau, 

Chapelet  and  Co 203 

of  Tungsten  and  Manganese  with   Iron  Carbides.    (De 

Benneville) 453 

of  Vanadium  and  their  Uses.     (Helouis) 657 

Prep:  of.    (Moissan) 657 

,  ing  and  Brazing  Aluminium.     (P)  Ellis S15 

Solution  Und  Diffusion  of,  in  Mercury.    Part  II.    (Hum- 
phreys!    904 

Treatment  of  Metallic,  for  Manuf:  of  Battery  Elements,  &c. 

(P)  Hulin 39 

Alphyloxyacetic-alphyl  Esters.  Prod:  of.    ( P)  Newton.    From 

The  Farb:  vorm:  Bayer  and  Co »;7i 

Alsatian    Method    of    Sizing   and    Dressing    Cotton    Warps. 

(Ackermann) 589 

Alumina,  Function  of,  in  Comp:  of  Glass.     (Appert) 357 

In  Phosphates,  Determ:  of.    (Lasoe)  381 

Manuf:  of.     (Sutherland) 722 

And    Oxide   of  Iron,  Determ:    of,   in    Min:    Phospnates, 

Manures,  &c.    (Thomson) 868 

Aluminates,  Manuf:  of  Alkaline.     (P)  Peniakoff 308 

And  Sulphurous  Acid,  Manuf:  of.     (Pi  Peniakoff 808 

Aluminium  Acetate  Solution.    (Vulpius) 806 

Action  of  Petroleum  Products  on.     (Cnaritschkow) 443 

Ally,  Manuf:  of  a  New.    (P)  Roman 815 
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Aluminium  —  -    nt. 

Alloys.     (Andrews) 275 

Allocs.      I1    Partin 658 

Analysis  of.    (Gouthiere)  830 

And  Magnesium,  Prod:  of  Granulated.    (?)  Wist-.    From 

The  Aluminium  Industrie  Action  Ges: 658 

And  Nickel  :is  Minor  Currency 455 

And  Nickel,  Electrolytic  Manuf:  of  Ferro-.    (!')  Heibling.  726 

And  its  AUoys,  Analysis  of.    (Goutbiere) 881 

And  us  Alloys,  analysis  of.    i  Moissan) 13>; 

And  Silicon,  Metallurgical  Applications  of.    (Le  Chatelier)  bS8 

Chloride,  Action  of,  on  Benzene.    (Boedtker) 645 

Chloride,  Action  of,  on  Tar  and  Petroleum  Oils,    (Heusler)  584 

Comp:.  Prod:  of.     (P)  Roman 814 

Electrolytic  Prep:  of.    ( 1')  Roger 10 

Manuf:  of  Double  Comp:  of   Sulphuret   of,    with    other 

Uetallio Sulphides.    il'i  Peniakofl 159 

Presence  of  Sodium  in i>97 

Report  on  the  Extrac:  of.     (Schnabel) 654 

Silver,  Gold,  Copper,  and  Platinum,   Melting  Points  of. 

(Hoi man  and  others) '''"':' 

Sodium  in  Electrolytic,    i  Moissan) 204 

Solders.    (Richards) 200 

Spontaneous   Oxidation    of,    in    Contact    with    Mercury. 

I  Hunt  and  Steele  I Si'' 

Sulphate 473 

Sulphides.  Prod:  of  Doutile.     (P)  Peniakoff 599 

Vessels.    ( Balland ) 118 

Amalgamator  Inn  for  Extrac   Gold  and  Silver.     ID  Clarke.  907 
App:    1'rev:    Sickening  of  Mercury  in.      (P)   Penny  and 

Dungey 659 

Amalgams,  Electrolytic  Prod:  of.    (P)  Andreoli 720 

America,  Import  Duties  on  Soap  in  South.    (T.R.) 7i:' 

Investigations  on  Petroleum  of.    (Mabery  and  Dunn)  —  533 

Petroleum  of.  in  1895.     (T.R.)  687 

S     also  under  United  States. 
Amidotoluenylamidotbiophenol,   Manuf:    of.    (P)    Green  and 

Jausen = Ill 

Amines.  Condensation  of  Aromatic.     (l'rud'homme) 585 

Conversion  of  Nitrites  into,  by  Electrolysis.    (Ahrens)  —  72") 

Occurrence  of ,  in  the  Juice  of  Sugar  Cane.    (Beeson) 663 

Ammonia  and  its  Salts,  Manuf:  of.    (P)  Rasohen  and  Brock  ..  274 

Carriage  of  Liquid,  on  board  Ship.     (T.R.) 838 

Cyanogen  from 548 

D'eriv:  of  certain  Sugars,     (de  Bruyn  and  van  Leent) 606 

Deriv:  of  Mannose,  Sorbose,  and  Galactose.    (deBruynaud 

van  Leent) 

Est im:  of,  in  Tobacco.    (Kissling) 300 

Forma:  of.    (Rossel  and  Franck) 273 

Forma:  of  Cvanogen  from.     ( Bergmann ) 4»o 

Importation  of.  into  the  United  Stales.    (Vansittart  i 356 

Manuf:  of  Phosphate  of.    (P)  Jamieson  819 

M    ro  Test  for  Formaldehyde.    (Remijn) 883 

Oxysnlphides,  Ac..  Decorap  ol   11, s  to  obtain.    (P)  Iniray. 

*  From  Goerlich  and  Wichmann 

Prep:  of  Water  free  from.     ( Barnes) 254 

Process,  Manuf:  of  Alkali  by.    (Bradburn) ^77 

Prod:  of.    (Mehner) 544 

Prod:  of.  from  Waste  Lyes  or  Gases.     (P)  Lake.    From 

Sternberg 72" 

Recover;    of,    from  Galvanisers'    Flux  Skimmings.     (P) 

Beniiett  and  others 208 

Recovery   of,  anil   Liquors    from    Sewage    Effluent.    (P) 

Twynam  and  Matthews 114 

Separ:  of  Trimethvlaminc  from.    ( Fleck) 682 

■Soda  Liquors,  Prod:  of  Caloium  Chloride  from.    (Caro)  ..  35 

i  Liquors,  Prod:  of  Calcium  Chloride  from.    (Schreib)  35 

Use  of,  in  washing  Woollen  Goods 'Us 

Ammonium   and    Wool,    Comparative  affinities   of    Salts  of. 

(Watson  Smith) 

Carbonate  and  Acid    Ammonium  Carbonate,  Manuf:  of. 

(P)  Lewis «32 

Chloride,  Manuf:  of  HC1  from.    (Witt) 197 

Citrate  Solution,  Determ:  Neutralitj  of.    (Lord) 618 

Comp:  of  Casein.  Prod:  of.    (Pi  Majert 211 

im-  Treatment  of  Waste  Materials  obtained  in  Manuf: 

of.    il'i  Brothers ,;';- 

Molybdate  Solution,   Modified   for  Analytical   Purposes 

w  inton)  

Persulphate,  Aniline  Black  on  Wool  with.    (Skawinski)  ..  71" 
Persulphate,  Behaviour  of  Vest:  Col:  Mat:  towards.   (Ebei 

Salts,  Action  oi  Wool 00.    (Watson Smith) 246 

Sulphate  as  a  Fertiliser.    (Seymour)  5 

Sulphate, Commercial  Positionof.    (Carulla) B61 

Sulphate   Mark.;  for.    (Price  i     (T.R.)  934 

Sulphate,  Prod:and  Export  of,  1890  to  1895.    (T.R.).... 
Sulphide,  Replacement  of,  in  Qual:  Analytical  Met] 

(Tarugi)  377 

Ammunition,  Manufcof  Explosives  for.    (P)  Weige] 376 

Set  also  »■«'■  r  Explosives. 

Amygdalin,  Characterisation  of.    (Formauek)  

Amylase  I  Diastase),  Experimental  Investigations  on.  (Effront)  127 

Amyloform.    (Claasseu  I 

Analysis  of  Metals  Electro-Chem:  Methods  of.    (Neumann)  . 
Analytical (  Ipp:    (Class  Will. I       51,184,214,29 

171   558,616,672,741,8! 

i  i:  .    (Meyer) ''"" 

-      ian  Sulphur  Trust,  The.    (T.B.) 751 

Anhalonidine,  an  Alkaloid  derived  from  Cactacese.    (Hefft<  r).  554 
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Auhnlonine.  an  Alkaloid  derived  from  Cactaceie.    (Hetlter)  ...  35a 

Anhalonium  Williamsii  in  Cacti.    (Heffter) 827 

Anhydrides,  Manuf: of  Phthaleins  by  the  Action  of  Mixed.    (P) 

Fischesser  and  Co 586 

Aniline  Black  on  Wool  with  Amn             I    rsulphate.    (Skaw- 
inski)    710 

Black.    White    and    Coloured    Resists    on.      (Blocli    and 

Schwartz) 71" 

Black.  White  and  Coloured  Resists  on.     (Romann)  710 

Black  with  Sulphocyanides,      Schmid) 354 

Estim:  of.  in  Toluidine.     iDobrmer  and  Sohranz) 2t'S 

Estim:  of  Moisture  in.    (Dol                  b'chranz) 298 

Poisoning c>67 

Prod:  of  Salts  of.     (I'l  Welter 708 

Sulphate  lor  Detect:  Wood  Pulp  in  Taper S33 

Animal  Mat:,  App:  for  Drying.    (P)  Ludwig.    FroraMoser 439 

Anise,  Russian  Oil  of.    (Bouchardat  and  Tardy)  374 

Anisoi,  Iodo  Derivatives  of.    (Reverdini 534 

Annual  Dinner 32c, 

Anthracene.    Forma:   of,    in    the    Distill:    of  Carbolic    Acid. 

1  Kohler  i 107 

Market  for.     (Price.)     (T.R.) 034 

Method  ol  Testing,    i  Bassett) 385 

Anthraquinone  Derivatives.  Prod:  of.     (P)  Newton.     Prom 

Farb:  vorm:  Bayer  and  Co 587 

Autiaris  Toxicaria.  Milky  Juice  of.     (Kilhani)  68S 

\  nl  i  mom  ,  Electrolytic 302 

Estim:  of.  in  Ores  and  Metals.     (Clark) 

Extrac:  of.  from  its  Sulphide 726 

■Silver  Uloys.    (Gautier) 586 

Vermilion.  Forma:  of.     (Long) 363 

Antipyrine  and  Formaldehyde,  New  Comp  ol       Uarcourt)...  372 
Combinations  of,  with  the  Oxybenzoic  vcids,     i  Patein  and 

Dufau ) 

Intiseptic  and  Disinfecting  Comp:    (P)Pii  kles 48 

Disinfectant  and  Deodorant  Com].:     (P)  Vase; 132 

Antiseptics  for  Preservation  of  Foods.     iP)  AsCOUgh oOD 

St  i  also  undt  v  Disinfectants. 

App:    (Class  I.)      22,100,185,260,340,437,527,678,641,700  792  381 
Arabinose,  Action  of  Water  and  Acids  on.    (Berthelot  and 

Andrei - 

Derivatives.    (De  Bruyn  and  van  Leent) 606 

Argentina,  Prod:  of  Alcohol  in.     iT.R.i 752 

Sheep  Scabland  Sheep  Dips  in.    (T.JB.) 388 

Argillai is  Substances,  Separ:  of  silicic  Acid  from.       (1') 

Brunjes 450 

Arginine.    (Quiropi)  826 

Aromadendric   Icid  from  the  Turbid  Group  of  Eucaly] 

Kinos.    (Smith) 827 

Aromadendrin,  Dyeing  Properties  of,  and  of  the  Tannins  of 

Eucalyptus  Kinos.    (Smith) 7»7 

Prom  The  Turbid  Group  oi  Eucalyptus  Kinos.    (Smith)..  "-27 

Arsenates,  Estim:  of  Arsenic  Acid  in.    (Williamson) (71 

Arsenic  Acid,  Estim:  of,  in  Arsenates.      W    liamson) 171 

Acid.  Volum:  Estim:  of.    (Christensen ) 474 

sisof.    (Gouthiere) 83t> 

of,  in  Org:  Mat:    (Izhevsky  and  Nikitine)  134 

Determ: of.    (Gautier)  

Determ:  of,  in  Concent:  Vitriol.    (Hattensauer) 

Ext  i-ac:  of.  from  its  Sulphide 72t> 

Gravimetric  Estim:  of.    (Friedhemi  and  MichaeUs) 135 

In  Turkey.    (T.R.)    B2 

Rapid  Estim:  of.    (Engeland  Bernard' 381 

Artemisin.     (Merck)  

Isbestos  Cloth,  Dyeing.     (P)  Cresswell 113 

Filters.     1 1')  Abel.     From  Blum,  ir.eld 

Manuf:  of  Plastic  Material  from.     I  P)  Grote "^ 

ksens,  Forma:  of,  in  feast.    (Schinning) 1-7 

Lsparagine   Forma:of0-.    (Piutti)   737 

Unergillus  Niger,  Inf:  of  Temp:  on  Fori  FreeO 

by.     iWelmer) 607 

Isphalt,  \n:.lysisof.    (Endemann)..... 871 

of,  from  Petroleum.    (MaberyandByerley)  ..  88) 

Protective.    (P)  Uphan 15'- 

Miningand  Prep: of, al  Lobsann.    (Jasper)  

Asphalts,  lnalysisof.    (Sadtier) 222 

Asphaltum,  Use  ol   tcetonc  in  Technical  Analysis  of,    (Peck 



Isphodel   and   Squill.    Prod:  of  spirit   from.    (I; 

I  lailhache) a,> 

1;  land  .An  auxiliary....... :;77 

Of  Silver  Ores,  Notes  on.    (M              1  1  niton) 215 

Accure         -  (Dewey) 

Attempt  stion.      Brown) '';:> 

Itisine,  the  Alkaloid  of  Aconihun  Hel  ropbylhun.    (Jowett) .  071 

Mi  seine.    I  Hesse)  

\lK.,-.\\ ,  1.1  ,                   and  Mouazil                            I  P.E.)..  02c 

Australia    I  Repeal    \  t,     1  «     b     . 

i  a.) 

kustria-Hungarj   I                                        J:'- 

lave     Retort   on   Pfungst's,      •    Noelting  and  Freyss. 

-"" 

,  n  Glass,    (MSckler) s** 
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AzoCo!    Mat:,  Manuf:  of.    (P)  Imray.    Prom LaSoc:  Anon:  des 

Mat:  Col:  and  Rosenstiehl 269 

Col:  Mat:,  Manuf:  of  Brown  to  Black.    (P)  trnray.    Prom 

The  Farb:  vorin:  Meister,  Lucius,  and  Bruning 147 

Col:  Mat:,  Manuf:  of  Fast.    (P)    Johnson.       From  Kalle 

and  Co 350 

Col:,  Action  of  Light  du.    (Tlionie  and  others)  ...     799,799,800. 

800,  801,  B01 
Dyes.    Manuf:    of.    (P)   Johnson.      From  The   Badiscln 

I     lin  and  Soda  Fabrik 28 

\    >nes,  Basic  and  Phenolic.    (Mohlauand  (Jhlmann) 585 

Azonium  Comp:  Conversion  of  Phenosafranine  and  Rosindu- 

line  into  Parent.     (Kehrmann) B02 

Azopheuetols,  Reduction  of.    ( Meyer) 27 
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Bacillus.  A  Viscous,  in  English  Beer,    (Vandam) 12'.' 

Bacteria,  Reduction  oi  Nitrates  by.    (Richards  and  Rolfe) —  667 
Bacterium  Aceti  Hansen  and  Bacterium   Pasteurianum  Han- 
sen, Inf:  of  Temp:  on  Growth  of.     (Lafar)  44 

Bagasse   Determ:  of  Fibre  in.     (Shorey) 608 

We      d  and  App:  for  Treatment  of.    (P)  Perichorr 551 

Bakeries,  Petroleum  Residues  Used  in.    (Dunbar) 868 

Balance.  Auxiliary  Assay 377 

Ballarat.  Gold  Milling  at.     (Wingate)  SOU 

Barium  and  Calcium  Ferroryanides,  Use  of  Org:  Bases  in  Prep: 

of.    ( Walker) 273 

Tetrachromite.    (Dufau ) 902 

Barley  and  Malt,  Phosphoric  v  aim.    (Ferubach) 621 

f.     (Schonfi  Id   731 

Barrel,  Ten-Ton  Chlorinat  ion 36 

Bases  ManuLofNew  Diamid       (P)  imray.    FromTheFarb: 

vorm  Meister,  Lucius,  and  Bruning 647 

Basic  Process,  Phosphoric  Slags  from  the.    (Jean)  550 

Bath  for  Electro-Plating.    (P)  Piti.    From  Hollingshead 459 

Batoum,  Analysis  of  Gold  from.     (Tehernik) 117 

Export  of  Illuminating  Oil  from.     (T.K.) 635 

Batteries.  Various : — 

Double-Fluid  Galvanic.    (Boynton) 121 

Electric.     (P)  Shrewsbury  and  others 560,361 

Electrical  Primary.    (P)  Whittemore :<"^ 

Galvanic.    ( Boynton) 121 

Galvanic    ( P)  Gordon 38 

Galvanic.     (P)Iwanowski 278 

mic  Tubular.    (P)  Boynton 39 

Gas.     (P)  Harnett 38 

Oxidising  Lead  for  Const   ofSeeondary,   (P)Leitnor 277 

Prep:  of  Lead  Chloride  for  use  in  Storage.    (P)  Davis 357 

Primary.    (P)  Levetusand  others 38 

Primary.     (P)  Rowboth  ur. 39,  89,  816 

Primary.     (P)  Rowbotham  and  Levetus 38,38 

Primary  Electric.    (P)  Bair S9 

Primary    Electric.    (P)    Entwistle.     From    Smith    and 

Baring-Gould 60o 

Secondary.    (P)  Barber-Starkey 277 

Secondary.    (P)  Falero  and  1  umley 458 

Secondary.    (P)  Faure  and  King 121 

Secondary.    (P)  Giilcher 278 

Secondary  Dry.    (P)  Jungner 600 

Secondary.     (P)  King 547 

Secondary.    ( P)  Mai-chant  and  Woollev 38 

Secondary.     (P)  Pirsch ; 38 

Secondary.     (P)  Freiss 908 

Secondary.     (P)  Rooney 121 

Secondary  Voltaic.     (Pi  Epstein 204 

Secondary  Voltaic.    ( P)  Fitzgerald  and  Bersey Srtl 

Battery  Electrical.     (P)  Jacques .' 458 

Battery  Cells.  Plates,  Elements,  Solutions,  &c.:  — 

Anodes,  Manuf:  of  Carbon.    (P)  Jensen.    From  Cappelen..  659 

Active  Material  for  Secondary.    (P)  Dannert  and  others..  659 
Active     Material    for     Secondary     and     Primary.    IP) 

SchanschiefE '  277 

Cell  of  High  and  Constant  E.M.F.    (Marisot) 120 

Cells.  Const:  of  Galvanic.     (P)  Voet 12] 

Cells,  Electrolytic  or  Galvanic.     I  P)  Lake.    From  Hoepfner  816 

Cells.  Forma:  of  Persulphuric  Acid  in  Storage.    (Schoop) .  3iio 

Cells,  Galvanic  Dry.    (P)  Jungnickel 3U 

Diaphragms    for  Electrolytic  Purposes.    (P)   Bromhead. 
From  La  Soc:  Anon:  des  Ancienr.es  Salines  Domanial*  s 

de  1'Est  Actien  Gesellschaft 4.5S 

Electrode,    (p)  Beck.    From  Johnson  and  Robertson 547 

Electrode  Plates  for  Secondary.    (P)  Lucknow 360 

Electrodes.    (P)  Leitnerand  Reicher 121,204 

Electrodes,  Carbon.    (P)  Hoepfner 659 

Electrodes  for  Electrolytic  App:     (P)  Kellner 816 

Electrodes  for  Secondary  Batteries.    ( P)  Leitner 361 

Electrodes  for  Secondary  Batteries.    (P)  Majert 547 

Electrodes  for  \oltaic  Batteries.  Manuf:  of.    (P)  Epstein..  725 

Electrodes,  Manuf:  of  Platinum  Tubular.    (P)  Heraeus  ...  909 

Elements  for  Voltaic.    (P)  Hulin 39 
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Battery  Cells— cone. 

Filling  Paste  for  Accumulators.    (P)  Linde .",': 

Plates  for  Secondary  Galvanic  Batteries.     (P)  Marschuer  .  908 

ii  |  Batteries.     (P)  Ribbe 600 

Plates,  Manuf:  of,  for  Batteries,     i  P)  Korner 816 

Plates.  Manuf:  o!   Positive,  for  Secondary    Batteries.     (P) 

Weise 547 

Bean  Flour,  Manuf:  of.    (P)  Lake.    From  Bergtold  and  Falk  .  289 

Bebirii          Scholtz) 737 

Beef-fat  in  Lard.    Microscopic  Deter:  of.     (Gladding) 560,881 

Beer.  Cause  of  Musty  Taste  in,     I  W  indisch) 914 

CI    rging  with  Gas.    (P)Bmlt.    From  Hofmann  45 

Detec:  of  Small  Amounts  of  Fluorine  in,    ( Windisch  i 561 

nt  ,  Multiplication  of  Yeast  during.    (Schonleld) ...  652 

I  of,  by  Light.    (Reinke)  465 

"  Flour  Dressing  "  in  its  Relation  to.    (Glendinning) 45 

erolin.    (Sostegni) 680 

increasing  stability  of.    (P)  Gronwald 733 

Japanese.     ( Make!) 823 

Malt  Extract  for  Col:  and  Flavouring.    (Theurer) 915 

Occurrence  of  Pentosans  and  Pentoses  in.    (Mohr) 140 

tirisation  of.    (VanLaer) 44 

Prep:  of  a  Light.    (Reinke) 607 

Preservation  of.    (P)  Lippke 915 

Priming  Material  for.    ( P)  Free 824 

Viscous  Bacillus  in  English.    (Vandam) 129 

Beet  Juice,  Simultaneous  Determ:  of  Min:  and  Org:  Acids  in. 

(Sidersky ) 222 

Pulp.  Loss  iu  Dry  Solids  of,  on  Pressing  and  Drying 912 

root,  Estim:  of  Sugar  in.    (Pellet)   746 

In  Germany 366 

Juice,  Determ:  of  Free  Alkali  in.     (Cot rait) 832 

Juice,  Gelatinous  Separ:  in.     (Glaser)  201t 

Juice.  Simultaneous  Determ:  or  the  Org:  and  Min:  Acidity 

of.      Sidersky)  603 

Manuring  with  Potash  Salts.     (Bodenbender  and  Rvd- 

lewski)    42 

Loss  of  Sugar  during  Preservation  of.    (Strohincr) 650 

Belgium,  Alcohol  Tax  in.    (T.R.) 930 

Manuf:  of  Portland  Cement  in B09 

Manuf:  of  .Matches  in 368 

Benzaldehyde  Action  of,  on  Chloracetopyrogallol.     (Keseel- 

karil  and  Yon  Kostanecki) 846 

Chlorinatiou  Products  of.    (Gnehin  aird  Bur.zinger) 635 

Benzamide-o-Sulplronre  Acid  and  Saccharin,  lo.   Manuf:  of. 

(P)  Newton.    From  The  Parb:  vorm:  Bayer  and  Co: . .  2:12 

Benzei       I           if  Aluminium  Chloride  on.    (Boedtker) 645 

Hydroxy-Carbnxylic  Acid,  Decompiof.    (Cazeneuve) 386 

Market  for.     (Price.)    (T.R.) 934 

.Mixtures  of  Acetic  Acid  and,  Forma:  of  Layers  in.    (Line- 

rger) 300 

Prep:  of,  from  Petroleum  and  Residuum.    (Nikoforow)  ...  346 

Purif:  of.    (Haller  and  Michel) 706 

Benzenesulphinie  Acid.    (Hinsberg  and  Bimmelschein) :»22 

Benzenoid  Amirres,  Researches  on  Tertiary.      (De  Brereton 

Evans) '. 108 

Benzidine  and  Tolidine,  Valuation  of.     (Vaubel) 385 

Benzoates,  Determ:  of  Alkaline,  by  Titration     (Rebiere) 223 

Benzoic  Acid.  Prep: of  Ortho-Sulphamine.     (l'l  Cerckei 740 

Sulphinide,  p-Bromaniline  Sulphonic  Acid  and  Prep:  of. 

( Kreis) 49 

Benzol,  Estim:  of  Tbiophene  in.    (Deniges) 746 

Benzonaphthol,  Reactions  of.     (Christomanos) 619 

Berrzoylquinine.     ( Wunseli  1 736 

Benzylated  Parafuchsines.    (Prud'homrne) 586 

Berberine,  Localisation  of.     (Sauvan) 736 

Bergamot  Oil.     (Schimmel  and  Co:) !>25 

Oil.  Exam:  of.     (Borntrager) 223 

Berlin.  Testing  Portland  Cement  in.    (Gary) 809 

Trade  and  Industries  of.  in  1895.     (T.R.) 685 

Bessemer    Steel.    Conversion    of.    into    Cementation-Crucible 

Steel.    (Kern)  811 

Bessemerizing  Nickel  Matte.    (Edwards) 96 

Bettel  Process,  Extrac:  of  Gold  from  Slimes  by  the 813 

Beverage,  Prep:  of  a,  from  the  By-Products  of  Dairies.     (P) 

"Bernstein  608 

Beverages,  Detec:  of  Dulc.ine  in.    ( Jorisserr) 620 

Bichromate,  Recovery  of.  from  Spent  Aniline  Black  Liquors. 

(Beltzer) 650 

Bidiphenylene  Ethylene  and  Ethane.     (Graebe  and  Stindt) . . .  665 

Birch  Wood,  Gum  from.    (Johnson)  : 005 

Bismuth  Bichloride.     (Thomas) 558 

Salicylate.  Testing.    (Dott) 834 

Solubility  of  Zinc  in.    (Spring  and  Romanoff) 814 

Sulphide.  Solubility  of. in  Sodium  Sulphide.     (Stillman)  ..  crs 

Treatment  of  Impure.    (P)  Zakorski  and  others 817 

Bisulphite,  Bleaching  Wcol  with,  by  the  Wet  Process 900 

Liquor,  Separ:  of  Sulphur  during  the  Boiling  of  Wood  with. 

(Harpf) 735 

Bitumeu,  Prep:  of  Solid  Resins  arrd  Aromatic  Hydrocarbons 

from.    (Adiasiewitsch)  346 

Prod:  of,  from  Petroleum  Naphtha,     (Koumdzy) 533 

Blackboards,  Liquid  Comp:  for.    (P)  Bourlez 602 

Blanc  Fixe,  Prep:  of ■ 918 
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Blast  Furnace,  Effect  of  Additions  of  Titanif:<  Ires  to  Phosphoric 

Iron  (  Ires  ill  I  ho.      (RoSSi)  545 

Fusibility  of  Platinum  in  Coke.     [Meyer] 456 

Obstructions  in  the.     (  Barnard) 811 

Slag,  Treatment  of.    (Pi  Hydes 36 

Tuyere  Block  for  Use  in.    il'i  Patterson ll!i 

Twyers*  Pyrometer  for.    (Braubaoh)  904 

Working  of  High  Silicon  Iron  in  the.    (Ke fly)  115 

Blasting  Comp:    Set       der  Explosives. 

Pleaching.     (Class  VI.) 31,  111,  196,  271,  353, 448, 540,  589  B49, 

71(1.  sin.  899 

Agents, Electrolytic  Prod:of.    (P)  Blackmail 155 

And  Calico  Printing.       Hum  and  Turnlmll) 1  12 

Eleotrolytic.    (Saget)  it- 

Kiers.     HP)  Walton B05 

Liquid,  Eleotrolytical  Manuf:  of.     (P.)  tCellner 719 

Powder,  Trod:  or,  from  Sodium  Chloride.    1 1';  Blackwell..  852 

Solutions.  Electrolytic  1 'rod:  of "19 

Blende,  Reactions  occurring   Ln   Metallurgical  Treatment  of. 

(Prost) 723,  818 

Blocks  and  Bricks,  Manuf:  of  Hot  Blast.     (P)  Braokelsberg  . . .  595 

Blood  Albumin,  Decolorisation  of.     (Persoz)  271 

Prev:  Putrefaction  of.    (P)  Friderichsen 212 

Blowpipe  Analysis.  Extensions  of  the  Plaster  of  Paris  Method. 

(Andrews) •■_'., 

Blue  Col:  Mat:  Action  of  Light  on.     (Thorpe  and  others  i 798 

Bluestone  and  other  Sulphurised  Ores.   Treatment   of.     (P) 

Butterfleld 721 

Board  of  Trade  Returns 60. 141.  229,  306,  389,  1*  1.  567,  629,  688, 

755,  838  934 

Boiler  and  other  Furnaces,     (P)  Sutton 2:; 

Boilers  and  Evaporators,  Double-Tube.    (P)Nobleand  Irving  185 
Mixing  Liquid  Fuel,  a  ml  Air  and  Steam,  for  Heating.    (  I'i 

Fox 644 

Non-Corrosive  Comp:  for  Coating.    (1')  Lowe 261 

Petroleum  as  Fuel  for.     (l.e  (  hate] in  i 702 

Bolivia,  Tin  Prod:  of.     (T.R.)    938 

Bone  and  Celluloid,  Coating  with  Coloured  Lacquer.    (Perl)  ..  7'2'.i 

Bonemeal,  Determ:  of  Fluorine  in.     ( Braun) 17 1 

Phosphoric  Acid  in.     I  Braun) 550 

Bones,  Treatment  of.  for  Fertilisers.     (I'i  Silcock 7:tn 

Books.  New.    Set  Special  Index,  page  Ivii. 

Borates,  Boric  Acid  m  Alkaline.     (Honig  and  Spitz) 712 

Borax,  Detec:  of,  in  Butter.    (Planchon  and  Vuaflart)  619 

Bordeaux  Mixture.  Experiments  with,  to  Prevent  Potato  Lis. 

ease.     (Hendrick) 332 

Boric  Acid.  App:  for  Detec:  of.    (Dolicriyi  382 

Acid,  Decomp:  of  Silicates  by.    (Jannasch) 220 

Acid,  Estim:  of.     (Sohneider) 830 

Acid.  Metbyl  Alcohol  Process  ol   Separ  Simplified.     (Jay 

and  Dupasquier)  136 

Acid.  Voliiiu:  Determ:  of.     (Honigand  Spitz) 712 

Borides,  Nickel  and  Cobalt.     ( Moissan  i 387 

Borneo.  Coal  in.     (T.B.)    837 

Bottles,  Proposed  Duty  on,  in  United  States.     (T.R.)  57 

Bovisa,  Italy,  Gold-Arsenic  Works  at 655 

Brandy,  Comp:  of.     (Lusson)  913 

Brasilin.    (Herzig)  S48 

Brass  and  other  Metal  Scrap,  Smelting  of.     (P)  Baumann  — 

Brazil, Chem:  Manures  in.    IT. U.i 752 

Exports  of  Para  Caoutchouc  from.    (T.R.) 567 

Production  of  Caoutchouc  in.    (T.U.i  304 

Revision  of  Customs  Tarifl  of.    (T.B.) 143 

Specimen  of  Carbonado  I  Black  Diamond  i  fr<  in.  I  Moissan)  ill 

Bread,  Distrib:  of  Nitrogenous  and  din:  Mat:  in.    (Balland)..  180 

Making.     1 1')  Clarke 211 

Manuf;  of  Cereal.      1''  Perky 45 

Nutritive  Value    of,    from    Flour  oi    different   Qualities. 

( ( Sirard )  666 

Breweries.  Collec   and   Ltd:  of   Carbon-Dioxide  in       (Kerr- 
Thomas)  12^' 

Slaked  Lime  as  a  Disinfei    tntin,    (Steuber) nil 

Substitutes  and  Preservatives  in  American 915 

Brewers'  and    1  >ist  llLr-'  Spent   Grains,   1  til:  of.    (P)  Bai 

and  Ford 607 

And  Distillers'  Waste  Products,  Ltd:  of.      (Pi  Bradbury)  B24 

Mash,  Treatment  of.    (P)  Lap] 607 

Refuse,  Grains, &c.    Lpp      rDrying.    (P)  Makin 16! 

Brewing,  Amount  and  Nature       It  ds  prod:  in.    (Prior) 128 

\nd  I np: therefor.    (P)  Kiihlmann 210 

Industry  in  Japan.     iT.IU ;i  ;  • 

Manuf:  of  Substance  from  Starch  for  use  in.    (P)  Garten 

I  Meyer 

Process  and  tpp:  for  Mashing  and.    (p)  Prochazka 915 

Treatment  of  Malt  and  Grain  in.     il'i    Harris  and  Mills. 

From  Puircz 288 

Wines  and  Spirits.    (<  lass  X.VII.)....     IS,  126,210 

552,601 7S1   - 

Bricks  and  Blocks.  H  rj  andNon-Conducting. 

(F)  Young 115 

Ind  Pipes  for  Filtering,  Manuf:  of.    (P)  Schulcr 720 

limas.    (Segerand                  i-"i 

From  Bituminous  '  oal  Shale 545 

Refractory    to   Fused    Alkalis  and    Alkaline    Sulphides. 

1  and  Jeziersk  i KS1 
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Brickwork  constructed  in  Frosty  Weather,  Durability  ol 653 

Brine,  Treatment  of,  in  Manuf:  of  Salt.    (P)  Todd 356 

British  Colonies,  Sugar  Prod:  in  the.    (T.R.i 

Trade,  Openings  for,  in  the  Western  I  i   ted  States,  (T.B  388 

Bromcyanogcn,  Prep:  of.    (Scholl) 925 

Bromides,  The  Double.    (Varet) S3t 

Bromine  and  Chlorine,  Detec:  of  Iodine  in.     (  Ludwig) 712 

And  Iodine,  New  Regent  tor.    (Kastle)  51 

Behaviour   01    Napbthols    and     .Naphtliylaiuine    towards 

Nascent.    (Vaul.el)  385 

Treatment  ol  Boasted  Gold  Ores  by.    (Lodge) 4S6 

Bromoform,  Properi  ies  of.     I  \  alpius  i   

Bronze  Colour,  Manuf:  of.     (Odernheimer)  - 

•Powder,  Bismuth-Alumiiiiuin.     (Odernheimer) 283 

Substitutes.    (Odernheimer) 284 

Bronzing  App:     (Odernheimer)  283 

Brucine,  Charac:  of.    I  Form&nek) .',:! 

Col   Reactions  of .    (Pichard)  829 

Localisation  of.    (Sauvan)  7S6 

Buckskin,  Manuf :  of  Printed.      U                 272 

Building  Materials,     (('lavs  IX.) 36,114  -.151, 

-,i  -.  i!  6,  66  I   :  0   809  904 

Materials.  Comp.  for  Manuf:  of.     (P)  Wilkinson 720 

Plastic  Substances  for.    (P)  Lake.    From  Friedheim 

Bull  loeapni  ne.     (Ziegenbein) B26 

Bunsen  Burners,  Incandescent.     (P)  Thompson.    From  B 

S  l'l 7il  I 

Burmese  Turpentines,  Report  onTwo.    (Armstrong) 368 

Burner  for  Burning   a  Mixture    of   Gas  ami    lir.     (!')    De 

Bromver 7:11 

For  Liquid  Fuel,  Uninflammable.    (P)  Bourbott 266 

For  Liquid  Hydrocarbons  with  Incandescent  Mantli        P) 

Darby  and  Punchard 711  [ 

For  Oil,  Vaporising.    (  F)  Baranyand  Mucke 443 

Burners  and  Mantles  for   Encandescence  Gas  Lighting.    (P) 

Taylor 101 

And  Vaporisers  for  Liquid  Combustibles.    (F)  Runge. . . . 

For  Gasifving  and  Burning  Hydrocarbons.    (P)  Mai     -..  892 

For  Incandescent  Gas  Light.    1  F)  Violet 190 

For  Incandescent  Lighting.     (P)  odd  mat  m 21 

Incandescent  Bunsen.    (P)  Thompson.    From  Bandsept  ■  704 

Incandescent  Gas.    (P)  Besson 111 

Incandescent  Gas.     (P)  Bode 893 

Incandescent  Gas.    (Pi  Stringfellow 530 

Incandescent  Gas.     ( P)  .Sugg. 311 

Butter  and  Lard,  Use  of  Calorimeter  nDetec:  Ld   iterat    nsof. 

(De  Schweinitz  and  Emery) 560 

And  other  Fats,  Process  and  App:  for  resting.    (P)  Jahr  ,  140 

Detec:  of  Borax  in.     (Planchon  ami  Vuaflart).,, 619 

Determ:  Purity  of.  by  Density.    1 1  in  die  1 385 

Digestibility  of  Cocoanut  and  C  >ws\    1  Bourot  ami  .1.  ;- 

-Fat  and  its  Substitutes,  Exam:  of.     (Bremer) ...  385 

Making  Machine,  New.     (T.R.i 

Packing,  for  Export.    (T.R.)  227 

Testing,  by  Viscosity  Determ:     (Pollenski  1 223 

Butter-..  Mannf:  of.     (P)  Dubuisson 

Butyr. .meters.     (P)< lerber 921 
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Leaves,  Estim:  of  Alkaloids  in.    (Keller) 17- 

"  Cachou  de  LavaL"    (Richardson  and  iykroyd) 32S 

Caotacea?,  Ukaloids  derived  from.    (Heflter)  554 

( lacti,  Charac:  of.    I  Heffter) 887 

Cadmium,  Quant:  Analysis  of.      Hi                   7*4 

Separ:  of,  from  Copper.    (Heidenreich) 711 

Silver  Alloys.    (Gautier) 698 

Caffeine, Action  oi  Wagnei  Estinuof.    ((■> 

Determ:  of.      1                 622 

925 

[n  Tea,  Determ:  of.    '.'■"> 

[n  Tea,  Estim:  of.    (Peti                  tt) 661 

Synthesis  of.    1  Fischer  and  Ach) 213 

Calcium  Acetate,  Analysis  of  Commercial.    (Barillot) 680 

1.K.1 629 

Carbide,  Mr  foi  Decomp     1  P)  Si  ;"' 103 

Carbidi .  Carriage  of,  in  Germany.    (T.R.) 228 

Carbide,  Estim:  of  Sulphides  in.    (Pope) 67( 

Carbide,  Manuf:  of.    (Morehead  andde  Cbalmol  1 2112 

1  ,Prici     i  889 
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Cvanate,  A  New  Nitrogenous x               1    tire)  125 

Fern      mid     1    ■       Oi      Basi           '  ■        '       " 27* 
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Calcium  Acetate— cont. 

te  in  Indigo  Vats 

Saccl    i  ment  of,  in  Filter  Presses 

Sulphide.  Obtaining  Hydrosulphide  of  Sodium  from.    (P) 

Willcox.    From  The  Cbem:  Fab:  ( iriesheim 903 

Tartrate, Solubilility of.    (Enell) 670 

Calico  and  Linen  Printing.  Use  ol  Alizarin  Blue  S  in 
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.,,,  599 

California,  Matte  Smelting  in.    i  Fan::) 
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Olive  Oil  of.    (T.S.) 
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(Brown)  F.7 
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Export  of,  from  Japan.     (T.R.) 227 
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Caoutchouc  and  Gutta-Percha  Substitutes 208 

Exports  of,  from  Para.    iT.K.i 507 
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"van  Ehenstein) 

Feme  915 

Ofth.  Suga  (PrinsentGeerligs) _7."o 

Carbolic  Acid,  Forma:  of  Anthrac  1  listill:  of.  1  Kohler)  ~  107 
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Bisulphide.  Manuf:  of,  and  App:  therefor.    (P)  Holt  and 

Millard 

Bisulphide.  Manuf:  of  Sulphocyanides  from.    (P)  Goerlich 

and  Wichmann 357 

Combustion  of,  in  Air,    (Xaumami) 439 
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le, Collec: and  TJtil: of.    (Kerr-'l  [29 
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and  Andre) 
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others .' 
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Explosions.    (Orsman) 819 

Noteon"th<  Hogg) J21 

Prod:  of  Metals  and  Alloys  containing.    (P)  Kaufmann...    120 

Rate  of  Ditfusion  of,  in  Iron.    (Roberts-Austen) 401 

Rendering  Gases  Rich  in,  suitable  for  Lighting  Purposes. 

(P)  Bullier 

Solubility    of,   in    Iridium.    Rhodium,    and    Palladium. 

M  lissan)  

Sugars  Richer  in.  from  Galactose.    (Fischer) 56 

Tetrachloride  as  a  Substitute  for  Petroleum  Spirit 588 

Transformation  of,  into  Plumbago.    (Reyval) 38 

Carbonado    (Black    Diamond),  Specimen    of,    from    Brazil. 

( Moissau ) 141 

Carbonic  Acid  Gas.  Collec:  and  Use  of.    (P)  Boult.    From  the 

Pabst  Brewing  Co: 

Acid  Gas.  Manuf:  of.     (P)  Elworthy  and  Henderson 719 

Acid,  Increasing    Stability  of  Liquids  containing.     (P) 

Gronwald 7 ;  j 

Acid.  Manuf:  and  Uses  of,  in  Germany 

Acid,  obtaining,  from  Gas  Mixtures.     (P)  Raydt 594 

Acid,  Rapid  Detenu:  of,  in  Air.    (Henriet) 617 

Acid,  Separ:  of,  from  Prod:  of  Combustion.    (P)  Elworthy 

and  Henderson *.    265 

Anhydride    iu    Air.  Pettenkofer's    Method  for    Determ: 

(Letts  and  Blake) 921 

Anhydride,  Modif:  of  Schrotter's  App:    for  Determ:   of. 

(Kohn)  248 

Oxide  and  Carbon  Dioxide,  Safeguards  against B25 

Oxide,  Detec:  and  Estim:  of,  in  the  Air  742 

Oxide,  Escape  of,  from  Coal-(  ras  Flames.     I  Wright  1  24 

Oxide,  Poisoning  by.    (Herman) >54 
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Carburet  ling  App:    (P)  Hancock  and    ■  hers 441 

•Generators.     (P)  Guldlin 106 

Carburettors,  Fittings  for  Water-Gas       1           er 2i« 

Carcases  and  Offal,  App:  for  Treating.    (P)  Otte 003 

Carriage  M  Liquid  Ammonia  on  boao     -             I  R.) 838 

Carvacrol,  Test  for.    (Correll) 222 

1,  Colour- Lakes  prep:  from 53S 

In  Milk.  Rapid  Determ:  of.     (Deniges)  B32 

f:  of  Ammonium  Comp:  of                      I 211 

Casks,  ,ve..  Removing  Pitch  from.      P)  B  I 

- 288 

L-Hinman  Bromine  Process  of  G        I               Ucllhiney)  598 
Catechin  and  Catechu-Tannic     \                    -    Properties  of. 

Hummel  anil  Brown)  422 

Process  and  App         -             .      (P)  Leman 20S 

Cattle-Food,  Mannf:  of .    (P)  Friderichsen 131 

Caucasus,  Petroleum  Deposit  in  the  Kouban  Province  of  the. 

\  iedenfuhr)  

Canst  From  She 

Ch  tn:  FaW:  Rhenania 114 

1:  Se6  undt  r  Bs 

Celluloid,  Coating,  with  Coloured  Lai                      729 

Collodion,  fcc.,  Manuf:  of,  n  '.p.    (P)  Grand- 

1  :;2 

Cellttl                                                           t) 4t;i 

pes  from.    (P)  Theodorovic S7>; 

Comp:,  Manuf:  of.     (P)  Marga    828 

Omelianski) 12:1 

Fill. rut.    (Pottevin)  73 

Increase  "(  Temp:  of.  on  Abs  r  -    Moisture. 

(Beadle  and  Dab! ) 352 

M::ini                    P    per  Maunt:  fcc.                                tnd    Merrol  .  372 

Quant:  Estim:  of.     [Lange)  137 

ss) fill 

Cellnli                                       I                       sand  others)  ....  386 

Cement.     (Candlot) 451 

1.    [Stutzer) .595 

And  Cement-Mortar,  Mam                                    199 

Ami  Concrete,  El-  <                                                -      .        .         .  725 

App:  for  Sifting.     (  P)  Watson  and  others 36 

Comp:  Of  a  New.      (  P  I  Clery 402 

Manuf :  of.     (P)  Bird  and  Wright r-2 

I  ffeel  ■  1  K   utisl    Ragstom  onPortli     I        Bu1  lei  I 809 

of  Lime  in  Raw  Portland.    lEIuge)    559 

For  Binding  I          S     stances,      i'    Hatter 4.02 

For  Metals,  Experiments  with.     (Rndeloff) 114 

German.      TJ&.)    i« 

Hardening  of  Portland,  in  Sea  Water.     (Been) 358 

Hot  Tests  for.    1  Erdmenger) 180 

Inf:  of  Magnesia,  on  Strength  of.      Baas  and  McGraw)  ...  B09 

In  Germany,  Slag.     I  Mason)  270 

Kilns  for  Burning.     (P)  Foster 904 

;  of.    ( P)  Cheseborouzh 452 

Manuf: of.     (P)  Shirk 452 

Mann  1  of  Portland,  in  Belgium 809 

Manuf:  of  Portland  and  other.      P    Hurry  and  Seaman. . .  199 

Manuf:  of  Waterpoof  Ela-                             545 

Mortal',  Inf:  of  Charac:  of  Sai   I                          199 

Or  Plaster  Comp:,  Manuf:  of.    (P)  Goll                 -       leisser  359 

Or  Varnish,  Waterproof .    (P)  i                    72:1 

Pigments,  &c,  Manuf:  of  Finelv  P  Substances  for 

Prod:  of.    (P)  Patrick  053 

Prod.-ofNew.      F    1.  bbins 810 

Saml.     (Wallein    358 

Testing.    (Berger)    380 

Testingin  Berlin.  Portland.     (Garv)  809 

Trade  of  Berlin.    (T.R.) .' 685 

Cements.    (Class  IX.) .. .    36,114,19.'-  ;  720, 

Clays,  4c.,  Continuous  Kilns  for.                 ghan sin 

Manuf:  of,  for  Prod:  of  Artif:  S  .      iwartll  and 

Hoef  t 36 

Manuf:  of  Slag.     (P)  Jorgensen 338 

Ceramic  Clays  of  the  United  States.           .              36 

Cereals.  Estim:  of  Starch  in.     (Effront  I 

Estim:  of  Starch  in.    (Lindet )  923 

Cerium,  Separ:  of,  from  Lanthanum  and  Djdymium.     (Dross- 

hi 889 

Si     ir:  of  Thorium  and.    (F'resenius  and  Hintz) 702 

And  Zirconium  Oxides.     ( Barnes ) 420 

Cerotic  and  Melissic  Acids  existin--  F  -        Properties 

of.    (Marie)   362 

.  Para  Rubber  in      (T.R.)  567 

Change  s  1  I  Address.    See  undt  r  Add  ass. 

Charas,  the  Resin  of  Indian  Hemp.      v.      Landothers) S7^ 

Charcoal,  diethyl  Alcohol,  and  Acetic  Acid,  Quant:  yielded  by 

Different  Woods.    (Barillot ) s§6,  081 

Prod:  of  Peat.    (P)  Rose 64:) 

Punt':  of  Sugar  Solutions  by  Animal.    (P)  Eastengren S23 

.  Chem:  Investigation  of.    (Stutzer) 746 

Extrac:of  Fat  for  Exam:     (Heuzold) 386 

Chemical  Imports  of  the  United  States.    (T.R.) 68 

Industry  in  Alicante.    (T.R.)  143 

Industry  in  Germany.    (T.R.)  483,629,837 

Trade  of  Japan.     (T.R.) 144 

Trade  of  Turkey  m  isia.    (T.R.)  931 
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Chemicals  Exports  of  Heavy.    (Carey) 822 

In  Germany,  Output  of.     iT.R.i  754 

Chemistry  in  Dailv  Life.   il.assar-Cohn.  Translated  by  I'attison 

Muir) 866 

Of  Foods.  Sanitary  Chemistry,  and  Disinfectants.    (Class 

\\  I  II.)        15.  130,  210,  288,  368,  466,  302,  i:n7.  66H.  733.  s24,  916 

Chemists,  Education  of.    ( Duisberg) 187 

China,  Oami '  Trade  of.    iT.R.) 226 

Brass,  Treatment  of.    (P)  Mclvor  and  Chester 448 

Chloracetopyrogallol,  Action  of  Ben/aldehyde  on.  (Kcsselkaul 

and  Von  Kostanecki) 146 

Chloral  Hydrate,  Properties  of.    (Schaer) 556 

Chlorate  of  Potash,  Prod:  of,  at  Niagara  Falls.    IT.R.) 783 

Chlorates,  Analvsisof  Mixtures  of  Chlorides,  Perchlorates,  and. 

(Carnot) 559 

Developments  in  Manuf:  of.    (Grossman) 138 

Estim:    of   Mixtures   of   Chlorides,    Hypochlorites,   and. 

(Carnot) 559 

Manuf:  of.    (P)  Hargreaves 719 

Manufcof  Ukaline.     (P)  Kellner 273 

Specific  Col:  Reaction  for.    (Deniges) 377 

Chloride  of  Lime.    See  under  Lime  and  Bleaching  Powder. 
Chlorides,  Chlorates,  and  Perchlorates,  Analysis  of  Mixtures 

of.    (Carnot) 559 

Conversion  of  Sulphates  into.    (Jannasch) 674 

Electrolysis  of.     ( P)  Tee 350, 356 

Hypochlorites   and    Chlorates,    Estim:    of    Mixtures  of. 

(Carnot) 559 

Prod:  of  Zinc  and  Lead  by  Electrolysis  of  Melted.     (P) 

Lorenz 39 

Treatment  of.  for  Prod:  of  Chlorine  and  Alkalis.     IP)  Main 

and  Donald 857 

Chloridising  Roasting,  Volatilisation  of  Silver  in.  (Godshall)  .  513 

Chlorine.    (Borchers) 719 

And  Alkalis.  Treating  Chlorides  for  Prod:  of.     II')  Mam 

and  Donald 857 

And  H.at.  Treatment  of  Potato  Starch  with.  (P)  Abel  and 

Imrav.    From  Hellfrisch 287 

And  Zinc.  Prod:  of.     (  P)  Lyte 595 

As  a  Disinfectant.     (Clayton) 3211 

Baths,  Addition  of  Acid  to 64!) 

Detec:  of  Iodine  in.     (Ludwie) 742 

Gas,Purif:    (P)  Jensen.    FromCappelen 595 

Manuf:,  History  ofthe.    (Mond; 713 

Manuf:  of.    (P)  Peniakoff ^"s 

Manuf :  of,  and  Treatment  of  Bv-Products.    (P)  Raschen 

and  Brock 274 

Manuf:  of,  by  Means  of  MgClj.    ll'iliell.    From  Schloesing  198 

Manuf:  of,  from  HOI.     I P)  Best  and  others 594 

Obtaining,  by  Electrolysis  of  Sea  Water.    (P)  Baldo 198 

Obtaining,   from  Ores  containing  Zinc  or   Blende.    (P) 

Lewis  and  Gelstharp 119 

Prod:  of.     IP)  Johnson.    From    The  Verein  ('hem:   Fab: 

Mannheim n  I 

Quant:   Detenu:  of   Hydrogen  by  1'alladious.     (Campbell 

and  Hart)    [72 

Safeguards"  against   825 

Useof,  for  Deter:  Wni.J   1'ulp  in  Paper 833 

Water,  luf:  of  HC1  and  Chlorides  on  Photo-Chem:  Decomp: 

of.     (Klimenko) 197 

Chloroform 919 

Analysis  of.    (Cay)  748 

Commercial.    (Klar) 555 

Ethers,  &c.,    Report  on,  for  the  Year  ending  March  31, 

1896.     (T.R.) 684 

Prep:  of 612 

Chloronaphthalentsulphonic  Acid.     (Armstrong  and  Wynne)  109 

Chocolate,  Estim:  of  Sugar  in.    (Rccques)  717 

Cholesterols  of  Cryptogams.     (Gerard) 123 

Chrome  Mines  in  Turkey  (T.R.) 567 

Ore  and  Ferro-Chromium,  Analysis  of.     (Saniter) 155 

Yellow  ami  Red.  Analysis  of.     (Amsel) 830 

Chromic  Acid,  Estim:  of  Org:  Mat:  by.     (Barnes)  82 

Chroming,  Loss  of  Indigo  through.     (Ernst) 591 

Chromium,  Action  of  Silicon  on.     (Moissan) 115 

Aluminium  and  Nickel.  Manuf:  of  Fcrro-.     (P)  Heibling..  726 

Amalgam  ami  Properties  of  Metallic  Chromium.    (Feree)  199 

Fluoride  for  Wool  chroming 710 

Properties  of  Metallic.     I  Per,,) 199 

C  hrysene.  Constitution  of.     (Graebe) t in 

Chrysoketone,  Synthesis  of.     (Graebe)  m 

Cider  Making  in  France.    (T.R.) 623 

Prod:  of,  in  France.    (T.R.) 627 

Cincho  Tannates,  Estim:  of.     I  Hulsebosch) 

Cinchona  Bark,  Estim:  of  Total  Alkaloids  in.    (Keller) 478 

Extrac:  Exam:  Of.     (Hulsebosch) 386 

Ciuchonidine and  Homocinchonidine :  Their  Micro-Chem:  Dis- 
tinction.    IHihniis) 372 

Cinchonine,  Detec:  and  Separ:  oi  Citric  and  Malic  Acids  by 

Quinine  and.     (Lindet) 021 

Cinnabar.  Elec:  Method  lor  Detenu:  of  Mercury  in.     (Rising 

and  Lenher)  218 

(innamic  Acid,  Manuf:  ol  Cheat:  Comp:  containing  Sulphur 
from  Deri v:  of.     (Pi  Newton.     Prom  The  Farb:  vorm: 

Bayer 293 

Citrate  Solubility  of  Thomas  Slag.    ( Dubbers) 711 
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Citric  Acid  Ferment:  Two  New  Moulds  which  prod    I  \\  ehmer)  (I7i 

Acid  in  Lemon  Juice,    i  Robins) 618 

Reaction  of.    (Stahr) 53 

And  Malic  Acids,  Detec  and  Separ:  of.    (Lindet)  924 

lilronell.il  and  1!  hniliual.     ( Barbier  and  Bouveaulll 373 

Group,  Occurreni in   Essentia]  oils.    (Tiemann  and 

Schmidt) 561 

Citrus    Vulgaris,   Occurrence    "f   Stachydrine    in  Leaves  of. 

( Jahns) 7:17 

Clays.     (Class  IV'..     86,  III.  199,275,358,  151,545,595,653,720,809, 

'.mi 

And  Bricks,  Continuous  Kilns  for.     IP)  Vaughan 810 

Ofthe  United  States.  Ceramic.     (  Langenbeck) 36 

Ores,  4c,  Recovering  Oils  from,    i  Pi  Crowdur 123 

Cloth,  Dyeing  App:  for 711 

Or  Fabrics,  Dyeing  and  Col:  Asbestos.    (P)  Cresswell 113 

Transferring.  Jfcc,  during  Process  of  Bleaching.    (P)  Smith  355 

Cloves,  Oil  of.     (Schimmel  and  Co.) '.'23 

Coal  and  Gas,  Combustion  of.  in 'House  Fires.     (Cohen  and 

Russell)  86 

And  Saltpetre  in  Smith  Africa.     (T.R.) 836 

Ann:   for  Washing.    (P)  Muschamp  and  Burridge 34] 

Ash.  Relation  between  rustbility  and  Chem:  Comp:  (Prost)  102 

\  \  aiiailitmi-Platinum  lii-anng 141 

Calorific  Value  of,  Calculation  by Dulong's Method.  (Arthi  7-.ii 

Discovered  in  Ontario.     (T.R.) 829 

Determ:  of  Sulphur  in.    (Mabery)  562 

-Dust  and  Carbon  Monoxide,  Action  of,  in  causing  Colliery 

Explosions.    (Orsman) 319 

-Dust,  Firing  with.    (Zarniko  and  Tropfe) 888 

-Dust  Fuel.     I  Schneider) 23 

-Dust,  Treatment  of,  for  Use  as  Fuel  ami  for  Manuf:  of  Gas 

I  Pi  McDougall 190 

Filtering  Water  from  Washed.      I'   Crai 265 

-lias.     Si  S  mi'!,  r  I 

In  Borneo.    iT.R. 

In  Kent, 343 

Nitrogenand  Nitrogen Oomp: from  Distill:  of.    (Lundin).  630 
Nitrogen  and  Nitrogen  Products  derived    from.     (Knuh- 

lauch ) 106 

Shale,  Porous  Bricks  for  Bituminous 546 

-Slime,  Treatment  of.    (P)  Bacher 23 

-Tar  Benzene,  Distinguishing  between  Petroleum  Benzine 

and   53 

-Tar  Colour  Industry,  Recent  Aims  of  the.     (Gans) 347 

Par,  Cyclopentadiene  in.    (Kraemer  and  Spilker) 443 

-Tar,  Market  for.    (Price.)     (T.R.)  

-Tar  Thioxen.    I  Keiaer) 894 

1  pper  Sihsian  Hard.     (Bremme) 888 

Coals,  Caking  Power  of.    (Campredonl  186 

Detenu:  of  Heating  Elfects  of.     (Noyes  and  others) 186 

Cobalt.  Action  of  Acetylene  on.    (Moissan  and  Moreau) 5S0 

And  Manganese  Chlorides,  Reaction  of,  with  Hypochlorous 

Acid.    (Enthymeand  Klimenko) 179 

And  Nickel.  Separ:  of.     (Carnot)  381 

Detec:  of,  by  Nitroso-0-Naphthol  Method.    (Illinski) 51 

New  Conip:"  ol',  and  Method  of  Detec:     (Durranti 377 

Silicide.    (Vigouroux) lis 

Cocaine, Detec: of Eucaine in.    (Vulpius) 679 

Distinguishing  Eucaine  Hydrochloride  from 715 

Cocoa-Butter,     Iodine      Number     and      Refractive    Index    of. 

[Strohl  I ;)<;2 

■  Butter.  Iodine  Number  in.     1 1'llsingcr) 717 

Comp:,  Manuf:  Of.     (P)  Inn-ay.     From  Rach 60S 

-Nul  Shells, Comp: of.     (Troinp  de  Haas  ami  TollensJ 56 

Prep:  ol  Peptonised.    (P)  Thew 211 

Cod  Liver  Oil.     ( Jorissen) ''-" 

Col .Torrefying.    (P)  Eckardt 

Coke  Furnaces  or  Ovens.     (P)  Stinnes *  *;' 

Manuf:,  Bj  Products  in.    (T.R.) 755 

Manuf:  of.     1  P)  Key 

Manuf:  of  Porous.      I  P)  Heiniallll 891 

Market  for.    (Price.)     iT.R.) 984 

-Ovens,  Const:  and  Working  of.     (P)  In- and  Croasdell...     I'M 

Ovens,  Const:  of.    (P)  Key -"'i'1 

i  in -us.  Horizontal.    (P)  flussener 844 

Specific  Gravitj  and  Porositj  of.    (Anderson) SO 

Coking  Processes.    (P)  Bowing 882 

Colloidal  Solutions,  A  Theorj  of.    (Krafft) 601 

i  oil  lids,  Prep:  of  Soluble.    (P)  Mills 462 

Colour  ol  Barley.     ISohonfeld) 731 

•  Lakes  prepared  I  rum  Casein.     I  Dreber) 538 

Col    Mat   and  Dvi-s.     (ClassIV.)      27,108,191.267,847,444,584,684, 

846,  706,  798,  894 

i      |    Mat    and   Dv.s    \  armus:— 

Ulofluorescein,  Prod  of.    (Pawlewski) 193 

Uphvamido-alizaiin-sulphonio     Acid,    Manuf:     of.    (P) 

Inuay.    From  Tin-   Farb:  vorui:   Meister,  Luoius,  and 

Bruning -s 

Amidonaphtholsulpho    Acid.    Prod    oi   Dis-  and   Polyi 

Dyestuffs  from  y.  (P)  Pitt.  From  Cassella  and  Co  ..  270 
Aniline.  Dactyl   Derivatives  ol  Methyl  .  Ethyl-,  and  Para- 

anisidme.     (P)  .lohnson.    From  1  he  ('hem:  Fab:  vorm: 

Gold  romont,  and  Co:  351 

Aniline,  Prod    of  Salts  of,  and  itsAlkyl  Derivatives  and 

Homologues.    (P)  Welter 708 

Anthraquh Derivatives,  Prod:  of.    iP)  Newton.   From 

ii     Parh:  vorm:  P.  Bayer  and  Co: 587 

Azones,  Basic  and  Phenolic.    (MOhlauand  I'hlmann)  —    5S5 
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1!aJ;"M .."■'., '."..v x:-w-v-f=,VM»i".:."  f*Uffi»  FromTUe  ,ll7 

Farb- vorm- Meister,  Lucius,  and  Bruiung •    oi, 

,.     ,    .  .,.   Prod:ofCnlor.nat,onor. 

(Gnehi    and  Banziger). •• ;  ,; 

3M5  afl>:::::::::::: 

kaul  and  vou  Kostanecki)  •  ••■.■■ /.'."I'lA a  I 

finl-Mftt-  i  Natural  Yell  w.     (Perkin) 396 

So1-™  wards  Ammomur,    Persia-     ^ 

M;;'  !  :ed,'fKm'Dibiomo^lli'c"Acid: 

M;|;  .    "  p:«Utebie7oVpVo'd\,oK'"(PrNe\vwn: 

i  ;,,!,.  vorm:  Bayer •■•• Jg 

M^ConstitutionofTriphenylmet 

Mai  bail     -    Sulphur,    Manuf:  of.      (P)  Inn  ay. 

|  ,  ,      Jes  Matieres  Colorautes  St.  Denis.....      29 

M ':  Sulphonated,   from    CnpUenyl- 

methane     (Prud'hoinme) •  •■ •■ —    -  " 

J,!;,  Aniline    Blue,    ...     Wheaten    Hour.    ^ 

u£t  -  ot"(P'ris;mvton:' 

i        i  aud  Co   " 

M\      ,  ,  B        I'     ituffswithSubstan-  ^ 

„«.'■'                            vithMordants;Manuf;of."(P)     ' 
j      ..  |       ictien  Ges:  fto  Anilin  Fab: 51 

,,!,!'  ^S;Mknnf=-ofV-(P)iiko.--Frim 

1,;,:;7,vi;!;n;;-:--^Ti;js',''.,; 

of  Chem:  1  ndusl  ry,  Basle  .... ......  ■  • ;J 

Matin  Red  Wines,  Detec:  of.    (Belw) ...... . ■    819 

Mat':    ...   th,    Bark    of   Myrica   Nagi.     (Perkm  and    ^ 

Mat^m'akiiw'fa^tWoo'lienG 

Mat-"N'  menclature  of  Phenazine.    (Jaubert) .........    .... 

Mtfc  occurring  ...  Various  British   Plants.      (Perkm 

Ma"d  0bs«vai'  ,ns  on'  Azo^' '  (BambergeVand  mJuV 

PeVkin"aDd'Hummei):  «» 

£a,    0,  |    a  m sumach.    ■  Perk)r,  an.   All.-,.. ....... ..  MS 

Mat :  of  the  Ehodamine  and  Rhodol  Group,  Manuf:of. 

(1>)  Imray.    Fro  n  The  Soc:  of  Ch  ....  [nd:  ,,,  Basle  .  8M 

-       ■   ^'••l\:""[  ><■■*-.•<''.■  m 

Mat;  of  the  Rosinduline  Series,  Manuf:  of.    (1  'Abel. 

Lctien  Ges:  Mr  Anilin  Fab:  ... 587 

Mat-  Prep:  Violet  and  Blue.    (Geigy  and  Co:).........  585 

Jg]                       (P)Imray.    From  The  Soc:  of  Chem:  ^ 

Mat^Manuf of.' '  (P)  Lake'.' '  From  Farol  MuIh.Vui' .'.' .'    551 

Mut-I'Ma!iui:oi'A';.;:'';i'VAwi.''i>omViS;^^e^     g_o 

kanu'f;'of'AM""'(PJ'AbVL"''From"The'Act{en    '^ 

M^lMa-'^r^I^Vprinj^riVonVThrFa^     £ 

"m.  Meister,  Lnc  us,  and  Bruning 58i 

MIt'Manuf:ofAzo,Disazo,andPolyazo.    (P)  Imray.    _^ 

MaV-,,lpSyoi'Kas,-'-''lv;;joh;;Sol;:''F7on;'Ti.;- 

Badisehe  Anilinand  Soda  Fabnk ••■• 

MatrManuf:  of  Basic  Bed.    (P)  Newton,    tata      ^ 

Mafc^Maratf   ofyfuack.'"(py  Johnson!" Prom  The 
Badisehe  Anilin  and  Soda  Fabnk  ..................    5m 

Mat     Manuf;  of  Black  Polyazo.    (P)  Abel.    From  The 

Actieu  Ges:  flit-  Anilitl  Fab: ••■■•     '-•" 

M.V   if  d   of  Blue.      (P)  Read,  Holliday.  and  Sons,    ^ 

Mar  ' Ma  nuftot aBiue-'bia'ck.' ' "(P)  Newt! «.' '  From  The 

Karb;  vorm:  Bayer  and  Co: ••■■■ »« 

Mat     Manuf:  of  Brown  to  Black  Azo-.     (P)  Iuiray. 
"  From    The    Farb:    vorm:       Meister,    Lucius,    and 

Mat™  ManufV  'of '  Cotton'  Yellow.' '  (P)*' La"ke.' '  From 

Oehler •  •  • ; - ','' 

Ma1     Manuf.  of  Diazo.    (P).  Lange. . . ...... ...........  -10 

Mat-  Manuf:  of  Direct-dyeing  Azo.    (Pj  Abel.    From 

The  Actien  Ges:  fur  Anilin  Fab:   "• 

Mat-   Manuf :  of  Direct-dyeing  Blue-Black.    (P)  Abel. 

From  The  Actien  Ges:  fur  Anilin  Fab:  . . . .... . . .     110,  U7.J 

Mat-  Prod:  of  Disazo,  Trisazo,  and  Polyazo.    (P)  Imray. 

From  The  Soe:  of  Chem:  In*  in  Basle 6iS 

Mat:,  Manuf:  of  Fast  Azo-.    (P)  Johnson.    IromKalle 

Mat    ManuKofVfrom  Amiclo  Bases  and  Amido-Sulpho 

Acids     (P)  Johnson.    From  Kalle  and  Co: 350 

Mat-  Prod- of,  fromDihydroxynaphthalenedisulphonic 
'  Acid      (P)  Newton.    From  The  Farb:  vorm:  Bayer 
and  Co: m 
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i    '    Mai:  and  Dyes,  Various— con*. 

Mat-    Manuf:  of.  Dyeing   Wool  Green  Black  to  Blue- 
Black.    (P)  Imray.    From  The  Soc.  of  Chem:Ind:  )n 

M !'■  ■  -Manuf:  of  Mordant-'dyei'iig  Ye'lUro .    I  l'l  WiUcox. 

From  The  Badisehe  Anilin  and  Soda  Fab: - 

Mat:,  Manuf:  of  Nitrated  Oxazme.    (P)  Abel.     From 

Durand,  Huguenin,  and  Co: ••■• • ■ 

Mv    Manuf:  of  Orange  and  Brown.    (P)  Imray.    From 

The  Soc:  of  Chem:  End:  in  Basle •■ >*9 

Mai      W»  0  -     l-'.i.-.'i,-..i  ,..-„.    l  rocess. 

1',  Imray     From  The  Soc.  of  Chem:  Industry.  Basle    1 15 
Mat-    Manuf:  of,   Primuline.      (P)   Brooke,  Simpson, 

andSniller   Ltd:  ami  Simpson J51 

Bed  Basic.    (P)  Lak.-.    1-r Leon-     ^ 

Mai'r^hmu'.  "ot  'K;'i';;;.d'\',;.i.'i."ViM'i'^-'-:"FnJ;,; 

rerk  Miilheim ■•■• : :    *1-' 

Mat..  Sulpho  Acil  for  Prod:  or.    (P)   Levinstein  and 

M    '"  \'\    i     ,  Saton-i       .1     N'swi  „.    Fnm  I-  ui,: 

vorm:  F.  Hay,-.- audi  ... ••••     l'1-1.-'" 

Ma,-.  Manuf:  of  Sulphuretted.    (II  Imray    1  rom  La 

.  „.    v.non  des  Matieresl   ilorantes  de St:  Dems B03 

Ma,    M-iu.f-.iri                  ■    i            i       uOehler....  7u9 
M-,    'Manul'iolT.-.sa,,.     (P)  Imray.     From  The  Farb: 

'  vorm: Meister, Lucius, and  Bruning 70J 

Mat-    Relation  between  Col:  and  Constitution  of  Tn- 

plii  nyl thane.    [VaubeD ••■• -I|S 

Ma      Transforming   Thiosulphonates  into    rhiazmic. 
'   ,1'i  Imray.    From  The  Soe   ...  Chem:  Industry  m 

Hasl,,        "       U7 

Mat:,  reilow,  in  Autumn  Leaves.    (Staats)  801 

„  and  Magenta,  Chem:,    .      Zulkowski)..... 27 

-a/,o-.    (Schkolnik).......  -, 

of.onTartrazine      GnelunandBenda  701 
i       iroxySaphthalene,  Pr  A:  of  New.and  Sulphonic  Acids 

therefrom     (P)  Newton.    From  Farb:  vorm:  Bayer. . .  110 

Dimethylaniline^  Derivatives  of.    (Schuster  and  Pmnow) .  ^ 

Dimethyl-m-amidqphenol,  Reactions  of.    (Lefevre) 584 

r  Wool  and  Silk.    (Ulncli) ••••■•  •••■••  ■  •  •  •  •  ■  802 

Tmnroved- K-,k,."     (P)Duxbury.    From  Mitchell .. .  272 

Tn  atm.    t  ofMnngrove  Bark  to  obi  i                    irke  ..  588 

Tl  .   Electr  -  Waterpro  ifinp  and  Dye-1   sing!  o: 12 

"uffof  Azo.  Wool  Blue-Bfacks.    Cmray.    From  The 

Ges:  I...-  Anilin  Fab: w 

Prod:  of  Azo-.    (P)  Johnson.     From  The  Badisehe 

Anilin  ami  Soda  Fab: ;••••;, ;',' .,",, 

Manuf-of  \  P    ''•''■    l  '■'""  Cassellaandl  ->:....    io» 

Prod"of  Polyazo,,  -  P)  Johnson.  From 

The  Badisehe  An  linand  Soda  1  ab: 3ol 

New  Nitrosamine  Comp:  for  1  seinPre Azo-.    .I, 

Johnson.    From  The  Badisehe  Anilin  and  Soda  Fab:    352 
Or  the  Benzidine  and  Analogous  Series,  Manur:  of,  Azo-. 

(P)  Johnson.    From  The  Badisehe  Anilin  and  Soda 

™. 

ForSlubbing  Dyeing.     I  Barger). 19b 

Artif:  Direct-dyeing  Veg:     CSoxhlet) 3« 

\rt.i;  Fast,  for  Silk,  Review  of.     -  «  erner) 198 

Basic  as  Indigo  Substitutes  foi  CottonYarn.   (Freund)    711 
Direct  Printing  of  Basic.    (Grossmann)  . .... . . . . . . . . .    3d5 

Prod-  Patterns  in  Col;  on  Fabrics  by  the  Aid  of  Safra- 

nine-Azo.     ( P I  M  ichel -,-  ••••■•• 712 

Prod:  of  Azine.    (P)  Newton.    From  The  Farb.  vorm: 

Baver  and  Co-    -t,:  -  3°0 

Prod:  of  Azine  Bed.    (P)   Newton.    From  The  Farb. 

vorm :  Baver  and  Co:  ■  •  ■•  ■ •    "»>  M 

Manuf:  of  Azine  Red  and  Blue.    (P)  Newton.    From 

The  Farb:  vorm.  Bayer  and  Co: Ul 

Prod:  of  Azo.    (P)  Newton.    From   Ihe Farb:  vorm: 

Baver  and  Co: ■■■ • -. ■  ■  •  •  •••  •  •.■    il-> 

Manuf-  of    \zo.  from  New    m-Nitrandine    Sulphonic 
*  Acid!    (P)  Imray.    From  The  Farb:  vorm:  Meister, 

Lucius,  and  Bruiiinfr  ■■•-•■ • •  ■  •• ™8 

Prod:  of  Brown  Azo.     1 1  )  Lake.    1  rom  Oehler  . . . . ...     u, 

Prod-  of  Basic  Azine,  and   Derivatives  there  3f.    (P) 

Newton     From  The  Farb:  vorm:  Bayer  and  Co: 195 

Basic  Blue.  (P)  Imray.  From  The  Farb:  vorm:  Meister, 

Lucius,  and  Bruning  ............... .............    897 

Manuf- of  Basic,  from  Phenolic  Bodies.    (P)  >ewton. 

From  The  Farb:  vorm:  F\  Bayer  and  Co 586 

Prod:  of  Black  Azo-,  on  the  Fibre.     (P)  Bitter  von 

Porth6im a38 

Manuf:  of  Blue- Black  Azo-.    I  P)  Imray  .  Fro".  The 

Actien  Gesellschaft  fur  Anilin  i  ab: 29 

Blue  Safranine-azo.    (P)  Pitt.    From  C  as  sella 110 

Cotton,    from   Benzidine  Sulpho  Acids.      (P)    Iuiray. 

From  Petersen  and  Co:  ................  •  •  •  • .........    6« 

Prod- of.  derived  from  Phenolic  Bodies.    (P)  Newton. 

From  The  Farb:  vorm:  Bayer 349 

Dis-  and  Polyazo.    ( P)  Willcox.    From  The   Badisehe 

Anilin  und Soda  Fab. 5S8 

Manuf    or  1>,«-  and  Polvazo,  froa,  y-Amidonaphthol- 

"  sulpho  Acid.     (P)Pitt.    From  Cassella  aud  Co: 270 

From    Substituted  Fluoresceins.     (P)   Imray.    From 

The  Farb:  vorm:  Meister,  Lucius  and  Bruning 2U9 

Dves,  "Overboiling"  of  Wool-  and    Cotton-.      (Kit- 

iehelt)  5i" 

Prod:  of  Polyazo.    (P)  Johnson.    From  The  Badisehe 

Anilin  and  So  la  Fab:  •  • ■■  ••••■■;•    3jl 

Manuf:  of  Saf ran. ne.     (P)  Newton.    From  The  Farb: 

vorm:  Baver  and  Co. •  •  ■•■  •-.••■■     la°.  '*" 

Saving,  in  Dyeing  with  In  lig    Bine.    (P)  C  ibrati 113 
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Col:  Mat:  and  Dyes,  Various — ctmt. 

Manuf:  of  Substantive  Cotton  Blue.    (P)  Imray.    From 

The  Farb:  vorm:  Meister,  Lucius,  and  Briiiiing 

Prod:  of  Violet   I    Blue  Azo-.     (P)   Newton.    From 

The  Farb:  vorm:  F.  Bayer  and  Co:  HO 

Manuf:  of  Yellow.  Brown,  and  Blaek.    (P)  Newton. 

From  The  Farb:  vorm:  Bayer  896 

Quinazinc and Oxazine.    i  Mohlau  and  Uhlmann) —    585 
Rendering,  Soluble.    (P)  Soc:  des  Matieres  Colorantes 

and  It.  Vidal SO 

Solvents  for  Induline.    (Gassmann)  584 

Triphenylmethane.    (Sand yer) 706 

Fisetin,  Constitution  of.  (von  Kostanecki  and  Tambor) . .  101 
Fluorindines,  constitution  of  the  III.    (Kehrmann  and 

Burgin) 

Fuchsines  and  Amidooarbinols,   Reactions  of.      (Rosen 

Btiehl) 533 

Fuchsines,  Benzylated  para-.    (  Prud'homme) 586 

Fuchsines,  Proper!  ies  of,  and  Oxidation  by  Lead  Peroxide. 

(Prud'homme) •  •    535 

Hydrols  and  Aromatic  Amines,  Condensation  of.     (Prud- 

homme) 585 

Hydroxyanthraquinones,    Manuf:  of  Derivatives  of.    (P) 

Newton.    From  The  Farb:  vorm:  Bayer  and  Co 194 

Indigo,  Forma:  of,  by  Action  of  Sunlight.     (Bugler  and 

Dorant) Ml 

Indigo-Red  and  Indigo-Red  Sulphonic  Acid.    (Fasal) 848 

Indigotin,  Red  Isomeride  of.  (Schunck  and  Marchlewski)  103 
Indulines,  Eolation  of.  to  the  Safranines.  (Kehrmann)...  536 
Indulines,  Belationsof,  to  Safranines.    (Fischer  and  Hepp)    102 

Iodo  Derivatives  of  Anisol.    (Reverttin) 534 

[satin,  Derivatives  of.    (Schunck  and  Marchlewski) IDS 

Meldola's  Base,  Prep:  of.     (Paul) 707 

Metanitranilinc,   Alkaline    Reduction   of.    (Meldola    and 

Andrews) 28 

Naphthafluoresceine,  Prod:  of.    (P)  Newton.    FromTne 

Farb:  vorm:   F.  Bayer  and  Co: 110 

Naphthalene  Derivatives.  Isomeric  III.     (Friedlander  and 

Rudt) SS4 

Naphtliazarin   from  5-Tetramtronaphthalene,  Forma:    of. 

(Will) 192 

Nitranilines. Prep  oftheThree.     (Bruns)  183 

Nitrotetrametliyldiainidotriphenylinethanes,  Reduction  of. 

(Prud'homme) 268 

Nitrotoluene,  Treatment   of  Technical.     (P)   Green    and 

Benfey) ,•••     7n" 

Ortho-amidodiphcnylamine,  Oxidation  Prod:  of.    (Fischer 

and  Dischinger) 

Oxazimes.    (Mohlau  and  Uhlmann) 5S5 

Oxazones.    (Mohlau  and  Uhlmann) 585 

Para-aniido-beiizyl  Alcohol,  Prod:  of.     (P)  Johnson.  From 

Kalle  and  Co:  29 

Paranitro  Couip:  Electrolytic  Reduction  of.     (Noyes  and" 

Dorrance) 1;> ' 

Paranitrodiazolien/.enr  Red.       (Fab:  de  Prod:  Chun:  at 

Thann  et  de  Mulhouse)  27 

Phenazine,  Forma:  of.     (Fischer) 846 

Phthatons, Manuf: of.    (Fischessei  andCoO w 

Purpurinesulpho  Acid  and    Purpurine,  Manuf:  of.     (P) 
Imray.     From  The  Farb:   vorm:  Meister,  Lucius,  and 

Bridling '  ''■ 

Pyrocatechiii-aiihydro-monacetic    Aeid,    Manuf:    of.      (P) 

Cheni:  Fab:  von  I  leyden  588 

Quercetin  in  Outer  .Skins  of  Bulb  of  the  Onion.     (Perkin 

and  Hummel) '•"' 

Safranines,  Const:  of.    (Fischer) 646 

Sulphonic  Acids  derived   from    Naphthaline.    (P)    Abel. 

From  The  Action  Gcs:  fur  Auilin  Fab:  -To 

Tetrazo  Comp: Manuf:  of  Coupled.     (P)  Imray.    From  The 

Soc:  of  Chcm:  I nd:  in  Basle 30 

Thiodiphenvlamine.    (Unger  and  Hofmann) 584 

Toiuene-a/o-cn-setois.  liednetion  oi.    (Hi  her  and  others). 
T.iluen,-:izo-Plieiiols,  Reductii  no!  Ethers  of.    (Dusterbehn 

and  others) .-' 

Triresorcinol.     (Hesse) s' 

Colours,  alkaline  Disobargeon  Turkey-Red.    (Maslowski) —    355 
ind   Mordants,  Tin.  Ion,  ,     or   Vehicles  for.      ( P)  Horn. 

From  Uaybury   82 

Extrac:  of.  by  Volatile  Solvents.    (P)  Mciz 792 

Exam:    of,    and    their   Appearance    under    llluminants. 
( Paters,  in)  894 

<  in  Cotton.  Fading  of.     (Ogloblin)   3! 

On  Wool.  Fastness  of,  to  Lighl  and  to  Street-Mnd.    (Dom- 

mexgue ) 271 

Prod:  Patterns  in,  on  Cotton  Fabrics.     OP)  Michel 712 

Report  on  Action  of  Liglit  on  Dyed.  (Thorpe  and  others  i  798 
With  Silk-like  Gloss,  Prod:  of, on  Fibres,  So.    (P)   lleber- 

l.  in i;30 

Colza  Seeds.  Adulteration  of.     (Pajot)  

Combustion  of  Coal  and  lias  in  House  Fires.     (Cohen  and 

Of  Lighting  Gas  iii  Gas  Engines.  (Haberanti  Weber) —  B88 
01  Oils  Spread  on  Cotton  Wool,  Liability   to  Spontaneous. 

(Mackej  ' '■'" 

Comestible,  Prep:  Fate  for  Use  as  a.    (Pi  Gray,  jun:  131 

,  ommercial  Treaties  ol  Qermai  r.  Effect  ol     (T.B    

I  nitt  .■  ol  Congress  on  Alcohol  in  the  Manuf:  and  Arts, 

it  a.) ■'-'■• 

Composition  as  Substitute  for  Whalebone.    (P)  Kuhlcrnann 

and  Baier l'1'- 

For  Blackboards,    (P    B ..... 602 

i  ,  |  cieo  ising  Polished  Wood  Surfaces.    (Pi  Postlcthwaite  318 
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i  lomposition — ctmt. 

For  Coating  Boilers,  Non-corrosive.    (Pi  Lowe 261 

For  Inking  Rollers,  &c,    (P)  Murray  and  Speirs 341 

I'm  Manuf:  of  Building  Mainials.     (P)  Wilkinson 720 

For  Polishing  Metal.    (P)  Rayner ■     ••  37 

For  Prep:  Materials  for  Photo: Prints,    il'i  Schoenfelder 

and  Kelde 557 

For  Preserving  Ships'  Hot  ion,.  W 1,  Sc,    OP)  Gunn  ., 

For  Preventing  Moisture  on  Walls.    (Pi  Ludewig S59 

For  Purifying  Water.     IP)  Ucher.l 

For  Removing  Paint.    (P)  Thompson.    FroinBailey 363 

For  Repairing  Leaks  in  Pneumatic  Tyres.    IP)  Howe  and 

Langley v viv 

For  Treating  Diseases  of  the  Vine,  &i      P     I   b  I  mm 

Lasm     i            Freohon 'v 

For  I  so  in  the  Plastic  \i  i-.    (P)  Rawbon  and  others 4i0 

Compound  for  Use  in  Connection  with  Paints.     (PI  Sellars...  207 

App.  for  Treating  Bituminous.    (P    B             u        iiers...  102 

Concent:  App:    (P)  Moore ^ 

App:     (T)  Wilson 544 

Concrete,  Electrical  Conductivity  of.    'V!    Lindeck) 725- 

Condenser  for  Distilling  Small  Quani:  ofSubstani  (1  ber- 

hard) 204 

NewFormof.    (Walther)  073 

Convioine,  Alloxantin  obtained  on  the  Hydrolysis  of.    (Ritt- 

hausen) 469 

Reactions  of  Alloxantin  from.    ( Kitthausen) 

Cooling  App:     (P)  Hart  450 

App:  for  Fluids.     (P)  Klein 2C1 

App:  for  Liquids.     (P)  Ivrack .vj; 

App:  for  Liquids.    (P)  Ramsden  andSouthby 7oo 

St  i  also  undi  i*  Beating   \  pp 

i  topper,  Action  ol  Hydrochloric  Acid  on.    (Engel) 117 

Alloys,  Mech:  Properties  of.    (Cluirpy) 117 

Anal  vsis  of  Crude.    I. lean  I 177 

\i  J     i  oneent:     Sulphuric 

(Baskerville  i 201 

And  other  Metal  Sheets,  Electrical  Mannf:  oi.    (P)Cowpi 

Coles  Syndicate  and  Cowper-(  loles 281 

And  Zinc  Alloys,  Structure  and  Constitution  of.    (Cluirpy) 

455,  455 

Cyanide  Method  of  Determ:  of.    (Flynin  677 

Determ:  of  Oxygen  in  Commercial.     (Blount) 296 

Direct  Method  of  Smelting.    (James) 811 

Electro-Deposition  of  Iron  on.    (Pi  Hiorns 362 

Electrolytic  Prod:  of  Metallic.     (P)  Burghardt  and  Rigg..  816 

Bstim:  o'f.  in  Tin  Dross.    (Rump) 560 

Estim:  of  Sulphur  ill  Refined.     I  Heal  1, ) 218 

Extrac:  of,  from  Sulphuretted  Ores.     (P)  James 72  4 

Freezing  Point  Curves  of  Binary  Alio;  -.    (Hey- 

cock  and  Neville)  sin 

In  Alh os.  xualysisof.    (Gouthiere) 830 

[ngots.  Solutions  for  Use  in  Casting.    (P)  Lunt ISO 

In  Iron  and  Steel.    (Raymond)  811 

Melting  Point  of.    I  Holman  and  others)  655 

Method  of  Estim:  Sugar.    (Kalman) 581 

■Nickel  Alios.    (Gautier) 598 

Obtaining,  from  Ores.    (P)  Burghardt  B0J 

Occurrence  of.  in  Vegetables.    (Vedrodi) 562 

i  tccurrence  of,  in  Wine.    ( Karsten) 367 

Pyrites,  Coni]i:  and  Constitution  of.     (Schneider) 275 

Quant:  Analysis  of.     ( Heidenreich) 741 

Quant:  Estim:  and  Separ:  of.     (Mawi  "V.  ■,  :.d  M    thmann).  S81 

Report  on  the  Extra)  Schnabel) ti6l 

Residues.  Separ:  of  Tellurium  from.    (Whitehead)  202 

Separ:  of,  from  Zinc  and  Cadmium.    (H  7H 

of  Silver  from.       Ileidelireicll  I  744 

Utensils, Comp:  Metal  Sheets  for.    (P)  Imray  and  Martin  05S 

Coppers.  Inipis:  in.     (l'l  Wood 261 

Cops, App:  Eor  Dyeing,  Bleaching, &c.    (P)  Hepworth-Collins.  805 

Corallinand  Magenta,  Chem;  of.    (Zulkowski) 2; 

Ccronilla  and  Coronillin.    (SchUgdenhanrlei    u   I 737 

Coronillin.    (Schlagdenhauffen  and  Heeb) 7:;7 

Corsica,  Mines  in.    iT.R.) 

Corybulbine.    (Ziegenbein) *-,; 

Corycavine.    (Ziegenbein) 

Corydaline.    (Ziegenbein) s'-':' 

Corvdalis  Alkaloids.    (Schmidt) !  ' 

Cava,  Ukaloidsof.    (Ziegenbein) 82o 

1  ,ioin.  Characterisation  of.    (Formanek) 53 

Cotton.    (Class  V.). .    SO, 111,  196, 271, 382, 448,     19     -- 

Ubuminasa  Fixing  Agent  for  Pigments  on.    (Flmtoff)..  253 
\,ol  othei   Fibres.  App:  for  Scouring,  Blea                    P) 

Hepworth  Collins ■"'('- 

\ml  Wool,  .\pr  tor  Dyeing  Loosi Sl" 

"  Arumalising.      (Knecht) J49 

l;l Ig.       P)   I'ndlcr '■"It 

Bleachins  Blectrolytically.    (Wai 11 I 

Cloths,  Prod:  of  (   loured  Borders  011.    (P)  Sharp 901 

Fabrics,  Prii  [P    B  -    >tt 197 

Fading  ol  I  ? 

For  Use  in  Manul   ■    ;  n.  Inspection  of.    (Munroi  214 

Prod:  ol  Silk-like  Glossoa       I v'^ 

Warps,  Alsatian  n    hod  of  Si         ind  i1    -:n'.    (Aoker- 

niann) 

-Waste,  Cleaning  and  Degreasing.    (P    '■'  '     v.'s 

Wasti    Di  ing  and  Cleansing.    (P)  Turney B89 

Yarn./oNni'     n    Bed  on.     (ROmer) "01 

Zinc  Lactate  as  Mordant  tor.    (P)  Boehringer  and  Sohn,.  804 
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Cream  of  Tartar,  Com]):  and  Analysis  of  Commercial.    (Allen)      680 

Cresetol,  Reduct  ion  of  »t-Xylene-azo.    (Schkolnik) 27 

Cresetols.  Toluene-a/.o-lioduction  of.    (Heber  and  others) 27 

"  Cresoehine  " 609 

Cresol,  Approximate  Valuation  of  Crude.    (Schneider) 298 

is.  Phenol  and  the  Three  Isomeric.    (Jorgensen) ;:; 

Crucible  Melting  Furnaces.     (P)  Kirkham  659 

Cryptogams,  Cholesterols  of.    (Gerard)  123 

Crystallisation  in  Motion.    (Winter) 209 

Crystals.  Prep:  in  Refineries,    i  P)  Drost 912 

"Cuban  "  (Copper  Pyrites),  Comp:  of.    (Schneider) 270 

Cupric  Ovale  Reducing   Power  of  Dextrose.     (O'Sullivan  ami 

Stern) 918 

<  nitrous  Comp:,  Detec:  of  Nitrites  by.     (Sabatier) H6 

Ourarine,  Localisation  of.     (Sauvan) 73ii 

Customs  Decisions  in  United  Stati  s.     (T.R.) 481 

Decisions  in  United  States.    (T.R.) 927 

Duties  Repeal  Act,  L896,  in  Western  Australia.    (T.R.) 927 

Regulations 57. 1  t:i.  225,  S02,  888,  181,  623,  7 to,  836,  927 

Reg:  affecting  the  Port  of  St.  Nazaire.    (T.R.) 225 

Reg:  of  Austria-Hungary.    IT.IM  220 

Tariff  of  Brazil,  Revision  of.    (T.R.I 143 

Tariff  of  Guatemala.     (T.R.) 303 

Tariff  of  New  Zealand.     (T.R.) 57, 143 

Tariff  of  Victoria,  New.    (T.R.) '.'27 

Cutch,  Treatment  of  Mangrove  Hark  to  obtain.    (P)  Clarke  ...    588 

Cyanide  Method  of  Determ:  of  Copper.    (Flynii) 677 

Process,  Applied  to  Concent:  from  Nova  Scotia  Gold  Ore. 

(Lodge) (57 

Process,  Chem:  of.    (Wells)  116 

Process  for  Extrae:  of  Gold  in  the  United  States 812 

Process  for  Treat  ment  of  (.old,  Chem:  of.    (Schneider) 37 

Process  in  the  United  States.    (Packard) 813 

Process     Treating   Ores    by    the.    (P)     Appleby.    From 

Gowans 599 

Process,  Treatment  of  Zinc-box  Precip:  in.    i  Brown) r»7 

Solutions.  Extrae:  Gold  and  Silver  from,   by   Electricity. 

( P)  Pfleger 

Works,  Gold  Extract  in.    (Caldecott)  (57 

Cyanides  and  Ferrocyanides,   Manuf:   of.    (P)   Raschen  and 

Brock '. 543 

And   Ferrocyanides,  Manuf:   of  Alkaline.    (P)    Downing. 

From  Moise 908 

Experiments  relating  to  the  Manuf:  of.      (Conroy) 8 

Extrae:  of,  from  Gases.    (P)  Livesey 644 

Manuf:  of.    (P)  Crow  titer  and  others 357 

Manuf:  of.    ( P)  Pfleger 594 

Manuf:  of.     ( P)  Swan  and  Kendall 273 

Manuf:  of.     (P)  Thompson.    From  Finlayand  Deny 271 

Manuf :  of,  from  Sulphocyanides.    (P)  Raschen  and  Brock     807 

Manuf:  of  Metallic.     (P)  Kellner 271 

Manuf:  out  of  Molasses.    (P)  Reichardt  and  Bueb 114 

Obtaining,  from  Gases.    (P)  Foulis  and  Holmes lit 

Prod:of.    (PI  Twynam 357 

Prod:  ofMetallic.    (P)  Willson 808 

Wei  methods  of  Manul     (Caro) 34 

Cyanogen  Comp:,  Prod:  of.     (P)  Frank  ami  Otto 544 

Comp:,  Prod:  of.    ( P)  Morgans 19S 

Comp:,  Prod:  of.     (Pi  von  Rail  and  Rosenfels 357 

Forma:  of,  from  Ammonia.    (Bergmann) 449 

From  Ammonia 548 

pentadiene  in  Coal  Tar,  the  lndene  of  the  Fatty  Series. 

(Kraemer  and  Spilker) 413 

Cylinders  for  CompressedGases.  Report  of  Committee.    (T.R.)    228 
tonine.  Researches  on.    ( Rosendahl) 737 


Dairies,  Prep:  of  a  Beverage  from  the  By-Products  of. 
Bernstein '. 


(P) 


Dandy  Rolls  for  Paper  Making.    (P)  Lister 

Db       n  -us  Trades  Committee,  Report  of  the.    (T.R.) 

1  tat i In ime.  Localisation  of.    (Sauvan) 

Davy- Faraday  Laboratory,  Opening  of  the 

Death  of  Mr.  A.  U.  Mason.     (Woodcock)  

Deaths,  Lists  of 3,  23!>,  317,494,678,640,  698 

Defecation  of  Sugar,  Dry  and  Wet 

Dehydrocorydaline.     (Schmidt) 

Denuclein  in  Beer  Wort.     (Schjeming  i 

Depilatories,    Chem:    of.      (Von     Schroeder     and    Schmitz- 

Duroont) 

Destructors  for  Consuming  Town  Refuse.    (Macadam) 

Detergent  or  Tanning  Substance.    (P)  Castle 

Or  Washing  Powder.    ( P)  Walker 

Detonators.    See  under  Fuses  and  Explosives. 

Developers,  Prod:  of  Photographic.    (P)  Haulf 

I'se  of  Acetones  in  Photographic.    (Lumiere  ami  Seyewel  <  i 

See  also  under  Photographic. 
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Dextrans  from  Mucilage  from  the  Osmose  process.    (Anderlik)    286 

Dextrin,  Detec:  of  Commercial,  in  Honey.    (Beckmann) 622 

Dextrose  from  Different  Sources,  Identity  of.    (i  I'SulIivan  and 

Stem) in,'! 

Manuf:  of  Pure.    (P)  Tedcsco  126 

Diamonds  in  Steel.    ( Frank )  835 

Of  Steel.    (Ros^el)  682 

Diaphragms,  Electrolysis  without.    ( Bern) 276 

Diaphtherine 609 

I'        is',  Chem:  Nature  of.    (Osborne)  ■ It 

Diastatic  Power  of  Malt,  Detenu:  of.    (Ling) ;li 

Power  in  Malt,  Estim:  of.    (S,\ke<  and  Mitchell) 621 

Diazo  Comp:,  Applic:  of  Double  Salts  of,  with  Zinc  chloride. 

(Smirnoff  and  Rosenthal) 901 

Diazomethanedisulphonic  Acid,    Prep:    of.     (Pcchmann   and 

Manck  i  301 

Dibromo-Gallic  Acid  and  its  Derivatives,  Action    of    Nitroso- 

dimethylaniline  on.    (Bietrix) 538 

Dibromogallic  Acid,  Brown  Col:  Mat:  obtained  from.     (  Bietrix)  348 

Dictionary  of  Inorg:  Chem:  Solubilities.    (Comey)  566 

Digitoxin.    (Kiliani)  737 

Dihydroxynaphthalene,  Prod:  of   New.    (P)   Newton,    From 

The  Farb:  vorm:  Bayer  and  Co: 110 

Di-iodomethyl  Salicylate.     (Arnheim)  469 

Dimethylaniline  Derivatives.    (De  Brereton  Evans)  108 

nves.    (Schuster  and  Pinnow) 534 

Dimethyl-m-Amidophenol,  Reactions  of.    (Lefcvre) 584 

Dinas  Bricks.    (Seger  and  Cramer) 45] 

Dinitronaphthalene  1:8.    (Gassmann)  634 

Dinner,  The  Annual 526 

Disinfectant  and  I'm  if  Comp:    (P)  Burton 667 

Chlorine  as  a,     (I  layton) 320 

For  Sheep  Dipping.     (P)  Passmorc  and  others 667 

Formaldehyde  as  a.    (Schepilewsky)  734 

Formic  Udehydeas.    il'fuhl) 917 

Manufcol  Antiseptic    (P)  Boult.    From  Fritzsche  and  Co:   iU7 

of.     (P)  Hiscott 48,017 

Prodtofa.    (P)  Wade 48 

eotants.    (Class  XVIII.) 43,132,212,289,369,467,653, 

609,667,  7:11.825,917 

(P)  McArthur 212 

For  Manure,  Manuf :  of.    (Pi  Trails  and  Burmeister 125 

Manuf:  of.     (PI  Whitaker 825 

Sec  also  und\  r  Antiseptics. 

Disinfecting  App:    (P)  Defries.    From  Herscher  and  Co: 369 

1:.  1   irmaldehyde.    (P)  Soc:  Anon:  de TInstitut  R.  Pictet     668 

Disinfection.  Formaldehyde  Lamp  for.    (Tollens) 290 

Method  of.    (P)  Sjostrom 553 

Distill:  App:     (P)  Yagn  and  Bessonoff 2.3 

App:  for  Tarry  Mat:    (P)  Dvorkovitz 706 

Distill:  Columns.  Clearing  Overflow  Pipesof.     (I'l  Birzel tin 

(Destructive),  Tar  Products,  &c.     (Class  111.;     2;,,  fin;,  iyi,  267 
345,  n ".. :,:;:;.  588,  6  15,  706,  707,  893 
Recovering  By-Products  from.    (P)   Merrick  and  Wash- 
burn    262 

Tube  for  Nitrogen  Determ:    (Hopkins) 616 

Disnlphonic  Acid.  Deep  Blue  Nitro-.    (Sabatier) 622 

Dithiazi  'It-  Derivatives,    ( Lauth) 348 

"Draff  '  or  Spent  Grains,  Utihof.    (P)  Bailey  and  Ford 607 

Drains  and  Sewers,  Purif:  the  Air  of.     <  1')  Reeves 667 

Driers,  Properties  of.     ( Weger) 72s 

Drimys  granatensis,  I...  Bark  ami  Leaves  of.     (  Hess  1  49 

Dross,  Estim:  of  Tin  and  Copper  in  Tin.    (Rurup) 500 

Drown's  Method  of  Determ:  Sulphur  in  Pig  Iron.     (Auchy)  ..  381 

Drug  Imports  of  the  United  States.    (T.R.) 14.1 

Trade  in  Russia.     (T.R.) 75.1 

Trade  of  Berlin.    (T.R.)  ' 

Trade  of  New  South  Wales.    (T.R.) ;i3.j 

Drugs  and  Chem:.  Japanese  Trade  in.     (T.R.) 144 

Mill  for  Grinding,  &c.    (P)  Schutte 21.2 

Mydriatic.    ( Lauterer) 212 

Drying  App:    (P)  Cummer 341 

App:     (PlHeys.     From  Hundhausen s§7 

App:    (P)  Kropfl 358 

App:    (P)  Ludwig.    From  Moser 439 

App:     I P)  Makin 367 

App:     (P)  Zimmermann  and  others jyi 

App:  for  Fibrous  Materials.    (P)  Theisen 579 

And  Absorbing  App;     (P)  Saatmann 641 

Semi-Fluids.    (P)Heys.    Hundhausen 887 

Set  "/so  under  Condensing.  Heating,  and  Bvap: 

Dulcine,  Detec:  of,  in  Beverages.    (Jorissen) 620 

Dulong's  Method  for  Calculation  of  Calorific  Value  of  Coal. 

(Arth) 7114 

Dureuecarboxylic  Acids.    (Meyer  and  Wohler) >    1 

Dust  and  Fume,  Methods  of  Collec:  Mctallurgic.    (Ilea) 200 

Efficiency  of  Corrosive  Sublimate,  as  a  Germicide.     (Cha- 

vigny) 7t 

Duties  on  British  Imports  in  Japan.     (T.R.) . 
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Dye,  Print,  and   Bleacb   Works.  Accidents  and  Dangers  in, 

(ATbreoht) B25 

Dyes.     (Class  iV.)  27,  108,  LSI,  267,3*7,  >H.  5S4,  .-.si.  tin;,  700.  703,884 
And    Col:    (German  Imports  and  Exports  of,   1886    1884. 

(T.R.)  

Trade  of,  in  Berlin.    (T.R.) 686 

v      .'.,.   under  t  !ol:  Mat: 

Dyeint."  App:  801 

App:    (I'i  Hoslam 187 

App:    (I'i  Hudson  .and  Richardson 273 

App:    (I'i  Middleton 272 

App:  for  Yarns  and  Cloth 711 

Calico  Printing,  Paper  Staining,  and  Bleaching.    (Class 

VI.)  ....    31,111,  186,  271,353,44     540,588,648,710,  804,  889 

Leather  for  Shoes.    (Burgess)  898 

Process,  Natureofthe.    (Von  Georgevios  and  L6wy£i —  31 
Properties  of  Aromadendrin  and  ofthe  Tannins  of  Euca- 
lyptus Kinos.    (Smith)  787 

Properties  of  Cateehin  and  Catechu-Tannic  Arid.    (Hum- 
mel and  Brown) L22 

Suitable  Dyesand  New  App:  for  Stubbing.    (Berber) 196 

VVashingand  Rinsing  App:  for  Textiles.    (P)  Schirp G50 

Dye-Vat,  New  Mech:    (MiiUer)  :il 

Dyewoods,  Exlractingthe  Col:  Mat:  from.    (P)  Mafat 185 

Dynamite.    Seeunder  Explosives. 


Earthenware,  Manuf:  of.    (P)  Bilton 150 

Earths.Rare.    (Witt)    5S0 

East  Indies,  Mining  Industry  of  Dutch.    (T.R.) 143 

Education  of  Chemists.    (Duisberg)  427 

Eggs,  Preserving.    (P)  Markham 289 

Egypt,  Soap  in.     (T.R.) 684 

Einfuhrung  in  das  Studium  dcr  Alkaloide.    (Guareschi  and 

Kim/.  Krause) 826 

Electric  Batteries.    Seeunder  Batteries. 

Electricity,  Preservation  of  Meat  by.    ( P)  Pinto 609 

Prod:  of.  by  Chem:  Means.    ( Andreas) '.'OS 

Prod:  of  Gas  by.    (P)  Dunn 25 

Uses  or,  in  Metallurgy.    ( Borchers) 278 

Electro-Chem:  Decomp:,    Metallic    Mixtures    and    Alloys   for 

Effecting.     (P)  Imray.    From  Diehl 2111 

Electro-Chem:  and  Electro-Metallurgy.    (Class  XI. )  . .    38,  120,  204. 
270.  360,  458,  547.  588,  658,  725,  B15,  907 
•Deposition.  App:  for  TJse  in.    (P)  The  Cowper-Coles  Gal- 
vanising Syndicate  and  Cowper-Coles 205 

-Deposition  of  I  ron  on  Copper,  ,tc    (P)  Hiorns ,.  362 

-Deposition  of  Zinc.    (Cowper-Coles) lit 

-Deposition  on  Wire  and  other  Metal  Articles.    (P)  The 

t '.  m  prr-l  'nles  ( Inlvauising  Syndicate  and  others 51S 

-PlatiiiR  Bath.    (P)  Pitt.    From  Hollingshead 158 

-Plating  Ships,  Vats.  &c.    (P)  Cox 547 

Electrodes  for  Heating  Purposes.  Const:  of.    (P)  Woakes :;  13 

Seealso  wider  Batteries, 

Electrolysis,  Analysis  of  Zinc  by.    (Jordis)  618 

Vpp:  tor.     (P)  Kolband  Lambert 600 

App:  for  Effecting.    (P)Golby.     From  Arlt 908 

Conversion  of  Nitriles  into  Amines  by.    (Ahrens) 723 

INt  mi:  of  Lead  by.    (Kreichgauer) 135 

Method  of  and  App:  for  Effecting.    (P)  Kellner 121 

hi  Hydroquinone.    (Liebmi ) 277 

Quant:  Analysis  by,    i  Heldenreich) 744 

Without  Diaphragms.    (Bein)  276 

Electrolytes.    Seeunder  Batteries. 

Electrolytic  App:  Electrodes  for.    (P)  Kellner 816 

App:  Washing  Alkali  Amalgam  obtained  in.     (P)  Jensen. 

From  Stunner 158 

ises,  and  Ipp:  therefor.    (l')Haldo 158 

Separ:and  Refining  of  Metals.    (Tommasi) 600 

Elements.   Seeunder  Batteries. 

Emodin,  Characterisation  of.    (Formanek) 53 

Enamel  Coating. for  Metal  Vessels.    (P)  Hohenberg 652 

Paint  and  Materials  therefor.    (P)  Hamilton 910 

I  ucent.    (P)  Lutwyehe 198 

Enamels.     (Class  VIII.) 36,  198,275,357,  150,544,585,652, 

808,  901 

(Emmerling) 544 

Estim:  of  Gold  in  Brilliant  Gold  and.    (Sohonner) 296 

Engelhardt    Bromine   Process  for  Gold    Extract     (Prct  and 

Crachsler) M:> 

Engler's  \  iseusinut'-r.     (Holdeand  Schwarz) 673 

Envelopi    tor   0se    in   Preserving  Soluble   Bodies.      (P)    Le 

Chateliei 'ill 

Enzymesof  Some  Feasts,     i  Fischer  and  Lindner) 126 

Solution  of  Cellulose  by.    (GrQss) 164 

Erbium  Group  of  Monazite,  Separ:  of.    (Drossbach) 889 

Ergot,  Valuation  of .    (Beckurts)  223 

Esparto  Fibre  Industry  of  Tunis.    (T.R.) lB,:i7l 


in. i 
Essences.    (Class  XX.)..    49,133.212,291,372,  169,554,612,668,730, 

825,918 
01  Jonquille,  Millefleurs,  and  Tuber  ae,  Exam:  of.    (Umne; 

Esters, Petroleum, from  Spent  Acids.    (Fuchsand-Schiff)  ..•■  5ti 

Ether.     (Klar) 012 

Vction  "I  Light  on.    (Richardson  and  Portey) 919 

Deform:  of  the  Pressure  of,  in  Closed  Vessels.    (Arohbutl  i  s", 

Railway  l;                      ranee  of.  1886.    (T.R.) is:; 

Saturate?  for  Prod:  of  Lime-Light.    (P)  Houldershaw 103 

Ethers  of   Para-lactylamidophenol,   Manuf:  of.     (PI    Imray. 

From  The  Fa'rh:  vorui:  Meist.T.  I.ueius.  and  Bruning..  2:12 
Of  Tolueue-azo-phenols,  Reduction  of.    (Dusterbehn  and 

i  ithers ) 27 

Prod    o]   Comp:,  :■     feast,  Gi  Mall   and   Wort. 

(Lindner) 607 

Prod:  "I    Para-nitrophenetol  and   Hi  (P)  Soc: 

t  'In  mi :  des  I  sines  du  Rhone  920 

Ethyl  Homovanillin,  Prod:  of.    ( P)  Chem:  Fab:  »on  Heyden  . .  741 

Ethylene,  Estii f,  in  Gaseous  Mixtures.    (Fritzsche) 745 

Eucaine,  Detcc:  of,  in  Cocaine.    (Vulpius)  679 

Hydrochloride,  Distinguishing,  from  Cocaine 7t5 

Eucalyptus  Kinos,  Lcids  from  Turbid  I  i                 Smith) s:j7 

Kinos,  Dyeing  Properties  ofthe  Tannins  of.    (Smith) 787 

Eugenol,  Constitution  of.    (Moureu) 133 

Derivatives  of.    (Gassmann  and  Krairt) 2f»2 

Evap:  App:  Use  of  Wood  in.    (Claassen) 42 

And  Condensing  Vpp:     (P)  Theisen 627,527,579 

And  Distilling  App:    (P)  Robin 185 

App:    (P)  Alliott 1st; 

App:    (Pi  Forstreuter '.'12 

App:      PI  Foster oil 

Ipp:     [P    Hewitt  041 

Apie    il'i  Lake.     From  Jol is  and  van  Ruymbeke S41 

App:     (Pi  Lee 34] 

App:     ( l.illie  i 209 

Al>p:  and  Boilers, Automatic  Tube-Cleaner  for.    (I')   La- 

grclle  and  Chant relic 912 

App:,  Multiple-Effect.    (Pi  Foster is:, 

App  lor  Liquids.    (P)  Hugill and  others 700 

Distill:  and  Heating,  4c.  App:    (PI  Eydman loo 

Evap:  Test  for  Min:  Lubricating  Oil.    (Archbutt) 326 

Evaporators,  Double-Tube.     (P)  Noble  and  Irwin-' Is.", 

For  Obtaining  Common  Salt.    (I'i  Scott lo2 

Excise  Tax  on  Spirits  in  Great  Britain.     (T.R.) B29 

Expenditure  for  1885,  Statement  of  Revenue  and :iH9 

Experimental  -  Untersuchungen    aher    Zersetzung    uud    Ver- 

brennung  von  Kohlenwasserstoffen.    (Haoer) :;o2 

Explosion  in  Zinc-Fume  Condenser.    (McKenna) 200 

Caused  by  Action  of  Coal-Dust  and   Carbon-monoxide. 

1 1  Irsi i) 319 

Of  Acetylene,  Fatal.    (T.R.) 755 

Explosive  for  Prod:  MotivePower.    (P)  Hawkins 51 

New.    (P)  Boyd  B29 

Or  Blasting  Comp:     (P)  Willcox.    From  The  Actien  Ges: 

Dvnamit  Nobel 829 

Smokeless.     (P)  Hawkins  and  others 171 

Explosives.     (P)  Borland 214 

Containing  Saltjietre.  Jlanuf:  ol.    il'i  Bielefeld! 621 

Manuf :  of.     (P)  Andre  and  Curtis 015 

Manuf: of.    il'i  Kelbetz 672,672 

Manuftof.    (I'i  Alaxiin 51 

Manuf:  of  and  App:  for.    (P)  Lake.    From  Krupp 378 

Manuf:  Of, Tor  Blasting  Purposes.    (P)  Weigel S7t! 

Manuf:  of  Safety.    (P)  Pierre  and  Pottgiesser 816 

Matches,  Ac.    ("Class  XXII.)..    51, 133,  214,' 283, 876,  171,557,615, 

672,741,828,821 

Prod:  of,  from  Cellulose  Bodies.     (P)  Til lorovic 376 

Report  of  the  Committee  on  Flameless 376 

Twenl  ioth  Annual  Report  on,  for  1895 557 

Sat'et  y.    (Winkhaus) ■•~:> 

v.     also    under    Ammunition,   Dynai Gunpowder, 

Pom  tier.  Nitroglycerine,  &C. 

Exports  of  Heavy  Chem:    (Carey) 322 

Extract  App:  New.    (Van  Rijn) 293 

Extracts,     (I  lass  \\  I  ..     19, 188, 212,  291, 872, 468, 554^  612, 668. 786, 

S  ■  1 1 .  .  1  ^ 


s,  Analysis  of  Alizarin-dyed  Cotton,     i  Liebermann  and 

JW 

And  Paper,  Waterproofing, by  Formaldehyde 898 

And  Tarns,  Printing  Wi  Skeins.    (P)   Markus  and 

oiher, : jw 

Chem:  Cleansing  Woollen.    (I'i  Lasbordes 113 

Comp:  for  Waterproofing.  (P)  Boult.  FromConverse —  364 
Fixing  Dyes  in,  by  Electnoity.    (P)  White.    Prom  Tni 

Electro-Waterproofing  and  Dye-I  singCo 582 

Preservation  of  (3-Naphtnol  Prep:   on  Cotton.      (Kurz) 

i  aberti) •, 111.112 

Prod   of  Designs  upon  Waterproof.    (P)  Mislovskt 364 

Prod:  Patterns  in  Colours  on.     (P)  Michel 712 
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Fiilirics — cont.  . 

Removing  Mineral  Oil  Stains  from.  (P)  Johnson.  From 
Wallachand  Co:  and  Schweitzer 

Singeing.    (Schweitzer) 

Waterproof.    (P)  Frankenburg 

Waterproofing.     (P)  Girard 

v       '.       ider  Fibres  and  Textiles. 
Fat  from  Cheese,  Extrac:  of,  tor  Exam:     (Henzold) 

In  Milk,  App:  for  Detenu:  Amount  of.     (Stokes)   

Fats.  Analysis  of.    (Lewkowitsch)  18,14, 

\nl  oils,  Determ.  of  Solid  Fat  in  Artif:  Mixtures  of. 
I  Wainwright) 

App:  for  Testing,    i  I'l  Jahr •  ■ 

Butters  and  Oils,  Electrical  Conductivity  of.    (Herlanl  I  . . 

For  Use  as  a  Comestible.  Prep:     I  PI  Gray,  jun: 

Oils  and  Soap  Manuf:    (Class  XII.) 40,  122,  205,  281, 

459,  548,  601,660,  7-7.  817, 

Oils,  Resins,  Sulphur,  &c,  Extrac:  of.    (P)  Meiv. 

Saponification  and  Saponif:  Number  of  Liquid.   (Hold 

St  <  also  undt  r  Greases. 
Fatty  Acids  and  Soaps,  Behaviour  of  Salts  of,  in  Water,  i  Krafft 
and  Strut/.)  

icids,  hist  ill  of.     (Sorel) : 

Acids  in  Oil-Cakes,  Free.     (Dyer  and  Gilbard) 

Acids,  Liberation  of,  by  Pulverisation 

Icids,  Oxidation  of.    (  Marie  I 

Bodies,  Action  of  Sulphur  on  1  nsaturated.    ( Altsehul) . . . 

Bodies,  Aetionof  Sulphur  on  Unsaturated.    1  Henriques). 

Mat:  Removing,  from  Effluent  Waters.  (P)  Holmes  and 
others 

Substances,  Saponification  of.    (Cochenhausen) 

Feathers,  I  'yeing.    (P)  Bour 

Feed  Hoppers  for  Alkali  Furnaces.     (P)  Bowman  and  others. 

Peed- Water  Heater,  a  Simple.    Hart 

Felt,  Manuf:  of  Fibrous  Bituminous.     (P)  Nelson 

I'i  unci.  Japanese,  and  its  Oil.    (Umney) 

Ferment.  Soluble  Oxidising  Veg:     (Bertrand)  

Fermented  Products,  Manuf:  of.    (P)  Boulet 

Fermentation,  By-Products  of.    (Kruis  and  Rayman) 

i  bused  by  Friedlander's  Pneumococcus.  (Grimbert)  

Heat  liberated  in  Alcoholic.    (Bouffard) 

Industries,  Biological  Control  of,  by  Aid  of  .Microscope. 
I  Lindner i  

Inf:  of  Org:  Acids  on  Alcoholic.    (Lafar) 

Limit  of  Different  Potatoes.    (Heinzelmann)    

Of  Antiseptic  Worts.    (P)  Thompson.    From  Effront 

Of  Cellulose.     (Omelianski) 

Phenomena  in  Tau  Liquors.     (Andreasch) 

Role  of  Org:  Acids  in  Alcoholic.     1  Lafar)  

Fermenting  Plant,  Cleansing.    (Valentin) 

Ferments.  Hydrolysis  of  Melezitose  by  Soluble.    (Bouri|n<!,,t 
ami  Herissey ) 

Hydrolysis  of  Ratfinose  by  Soluble.    ( Bourquelot  I 

Ferrates,  The.     (Resell) 

Ferric  Chloride,  Action  Of,  on  Mercury.     (Suss) 

Chloride  and  Ferricyanide,  Use  of,  for  Detec:  Wood-pulp  in 
Paper  

Oxide,  Converting,  into  Magnetic  Oxide.    (P)  Peak 

Oxide.  Sugar,  and  Chloride  of  Sodium,  Manuf:  ol'a  Product 
from.    (P)  Stahlschmidt 

Phosphate,  Properties  of.    (Caven) 17, 

Ferro-Chromium,  Analysis  of  Chrome  Ore  and.    (Saniter) 

Ferrocyanides,  Manuf:  of.  from  Sulphocyanidcs.    (P)  Raschen 
'  and  Brock 548,  543. 

New  Indicator  for.     (Stone) 

Ferro-Mangauese.    Ferro-Chrome,    Ferro-Alnminium.     Ferro- 

Niekel,  Electrolytic  Manuf:  of.     (P)  Heibling 

Ferro  Sodium  Fluxes.    (P)  May 

Ferrous  Oxalate   Development,  Use  of  Clearing  Bath  after. 

(Bothamley)  

Fertiliser,  Ground  Min:  Phosphate  as  a.     (Sliutt) 

Sulphate  of  Ammonia  as  a.    (Seymour) 

Fertilisers  and  Anti-Fertilisers 

"  Insoluble  "  Phosphoric  Acid  hi  Mixed.    (Bryant) 

Phosphoric  Acid  in  Commercial,     i  Veitch).  ..*. 

Treatment  of  Bone  and  Min:  Phosphates  for.    [P]    Silcock 

See  also  under  Manures. 
Fibre,  Adausonia 

App:  for  Treating,  with  Liquids.    (P)  Lester 

Destruction  of  Beta-Naphthol  on,  by  Oxidation,  (P) 
Imray.  From  The  Farb:  yorm:  Meister.  Lucius,  and 
Bruuing 

Determ:  of,  in  Cane  and  Bagasse.    (Shorey) 

Or  Silk,  Prod:  of  Polyazo  Dyes  on  Veg:  (P)  Johnson. 
From  The  Bad:  Anilin  and  Soda  Fab:   

Prod:  of  Black  Azo  Dyestuffs  on.    (P)  Rittervon  Portlieim 

Report  on  Sanseyieria  Zeylanica 

Fibres  and  Yarns,  Oiling  or  Waxing  Animal.     (P)  Aitken   

App:  for  Scouring,  Bleaching,  &e.    (P)  Hepworth-Collins.. 

Bleaching.    ( 1'j  Maclvor  and  Chester 

Bleaching  Animal  Textile.    ( Dommergue) 

Degumming  or  Sep:  Filaments  of  Stalk.  (P)  Sutherland 
and  Esdaile 

Direct  Fixation  of  Metallic  Oxides  on.    ( Bonnet) 

Fixing  Metallic  Mordants  on.    (P)  Ashworth 

Lignitication  of  Veg:  Textile.    (Herzog) 

Mercerising  Cotton.    ( P)  Thomas  and  Prevost 

Prod:  of  Colours  with  Silk-like  Gloss  on.    (P)  Heberlein  . . 
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Fibres— co«i.  „         ,„,,,... 

Removing  Gummy  Matters  from  \  eg:     (P)  Wetherwax...  Ill 
Separating,  from  Waste  Liquors  in   Paper-Making.     (P) 

Marshall  and  Smidth 918 

Spinning  and  Bleaching.    (P)  Lees-Milne 352 

Treatment  of  Veg:    (P)  Efros a3J 

s. ,  also  under  Fabrics  snd  Textiles. 

Fibrous   Materials,  App:  for    Drying    Pulverulent    or.     (P) 

Theisen ; 5' 9 

Films,  Manuf:  of  Stripping  Pholo      (P)  Wellington 2lt 

Filter  of  Cellulose.    (Pottovin)  673 

-Paper,  Testing  of J'O 

Presses.     (P)  Fen  ton 23 

The  Hide-Powder.    (Jenks) 426 

Filtering  App:    (P)  Cabane J"1 

App:     (P)  Jensen ■v-\i 

App:    (P)  Lake.    From  Pindstofte 261 

App:     (P)  Pinfold [] 

App:    (P)  Tissier  and  Ernaux 21 

App:    (P)  Whitfield 792 

App:  for  Oil  and  other  Liquids.    (PI  Conrader 5,8 

App:  for  Waste  Oil  and  other   Fluids.     (P)    Vtkins  and 

Harris lui 

Material,  Comp:  and  Manuf:  of.    (P)  Smith 92 

Material,  Manuf:  of.    (P)  MacDonald 887 

.Material.  Manuf:  of.     (P)  Smith 528 

Pipes  and  Bricks  Manuf:  of.     11')  Schiller 20 

Filters,  Asbestos.     (Pi  Abel.     From  Blunienfeld 261 

Fine  Chem:  Alkaloids,  Essences,  and  Extracts.     (Class   XX.) 

49,  133,  212,  291. '172,  tii9.  554,612,  668,  73';.  s25,  91S 

Firebricks.  Manuf:  of.    (P)  Henry 596 

Firet'lay    Refractory     Bricks     and     BlCCkS,     Manuf:   of.     (P) 

Young 115 

Fire-Damp,  Comp:  of.    (Sehloesing  i  386 

Fireproof  and  Insulating  Conip  .  Manuf:  of.  I  Pi  Imschenelzky  115 

Materials,  Estim:  of  Alkalis  in.    (Bernhardt)  675 

Fireworks.    See  under  Explosives. 

Fisetin,  Constitution  of.    (von  Kostanecki  and  Tambor) 191 

Fish  and  Fish  Offal, Treatment  of.    (P)  Stanley 727 

Liver,  Preservation  and  Prep:  for  Transit  of.     (P)  Dalile..  131, 

466 

Flame,  Diminution  of.  in  Petroleum  Lamps 439 

Flames,  Temp:  of  Certain.     (Hartley) 343 

Flashing  Points  of  Petroleum,    (Kast  and  Rose) 341 

-Point,  Standard  of  Minimum,  for  Mineral  Oil.     iStcuart)  173, 

335 

Flax  and  Hemp  Retting 898 

And  Hemp  Retting.    (P)  Loppens  and  Deswarte 589 

Retting  and  Drying.    (P)  Thompson.     From  de  Swarte and 

Doumer 352 

Flesh,  Mill  for  Grinding,  4c.     (P)  Schutte 262 

Floorcloth.    iSee  undt  r  Linoleum. 

Flour.    (Cerkez) 140 

Detec:  of  Aniline  Blue  Col:  Mat:  in  Wheaten.    (Violette)..  561 

"  Dressing  "  in  its  Relation  to  Beer.     iciendinningi 45 

Manuf:  of  Bean.    (P)  Lake.     From  Bergtold  and  Falk ... .  289 
Nutritive   Value    of    Bread    from    different   Qualities  of. 

( iirard ) 666. 

Flues,  Obtaining   Perfect    Combustion    in.      (Pj   Thompson. 

From  Bartlett 438 

Fluids,  App:  and  Processes  for  Cooling,  &c.     (P)  Klein 261 

App:  for  Evap:  and  Cooling.    (P)  Theisen 527,  527 

Drying  Semi-.    (P)  Heys.    From  Hundhausen 887 

Filtering  App:  for.     (P)  Atkins  and  Harris 102 

Pumping  Gritty.     (P)  .Jordan,    l^roin  the  International 

l  '■  infract  Co":   261 

Separ:  Solids  from.     (P)  Heys.    From  Hundhausen 687 

,sv ,  also  Liquids  and  Solutions. 

Fluoresceins,    Manuf:    of   Dyestuffs    from    Substituted.      (P) 

Imray.    From  The  Farb:  vorm:  Meistor 269 

Fluorides,  Manuf.  of  Metallic,      (i'l  Mills 

Fluorindines,  Constitution  of  the.    (Kehrmann  and  Bergin)  ..  536 

Fluorine.  Detec:  of  Small  Amounts  of.  in  Beer.    (Windisch)  ..  561 

Determ:  of,  in  Phosphates,  Superphosphates,  &c.    (Braun)  474 

Fluxes,  Ferro-Sodium.    (P)  May 725 

"  Fontes  "  and  Alloys  of  Nickel  and  Cobalt,  Desulphuration  of. 
(P)   Manhes  and   La  Soc:  Anon:  de  Metallurgie  du 

Cuivre 202 

Food  Extracts,  Powdered.     (P)   Thompson.    From  The  New 

Process  Food  Co: 368 

For  Animals,  Manuf:  of.    (P)  Fridericbsen 131 

Manuf:  of  a  New.    (P)  Thompson.    From  Green 289 

Obtaining  and  Preserving  the  Soluble  Albumen  of  Animal. 

(P)  Johnson  and  Bovril,  Ltd: 211 

Or  Bread,  Manuf:  of  Cereal.    (P)  Perky 45 

Preservation  and  Storage  of,  by  Cold.    (P)  Postle 211 

Preserving  Animal  and  Veg:    t  P)  Fitter 60s 

Products  Adulteration,  Report  of  Committee  on.     (T.R.)  .  624 

Foods,  Antiseptics  for  Preservation  of.    (P)  Ascough 609 

App:  and  Means  of  Preserving.     (P)  Sowerbutts 368 

Determ:  of  Zinc  in.    ( Janke) 832 

Treatment  of  Frozen.    (P)  Linley : 666 

Foreigners  in  German  Technical  Schools.     (T.R.) 623 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [March  Si.  1897 


PAGE 

Formaldehyde  and  Tannin,  Prod:  o(  Methvl'iieditannie  Acids 

from.    (P)  Dilrkopf 817 

As  ;i  Disinfectant.    (Schepilewsky) :;t 

A,  a  Reagent.    (Endemann) 791 

Contained  by  Hazeline.    ((Minn)  919 

Detec:  and  Quant:  Estim:of.    (Bird) 633 

Duty  on,  in  United  States.    (T.K.i  388 

Formopyrine  L  New  Compound  of  Antipyrineand.    (Mar- 
court)    372 

Gelatin,    (van  VToten) 

In  Photo:  Developer.    (Helheim) 828 

Lamp  for  Disinfect  i.  in.    iTollens)  290 

Prod:  of,  for  Disinfecting,    i  l'l  Soe:  Anonyme  de  1'Institut 

Raoul  Pictet 668 

Prod:  of  Pure  Gaseous.    (Broehct )  372 

Use  of,  in  the  Brewery,  as  :i  Germicide.    I  Windisch) 15 

Waterproofing  r csand  Taper  by 898 

Formalin,  Detec:  of.    (Hehner) 382 

Detec:  of.    {Riehmond  and  Boseley) :;s'- 

l>;      l'l       I        '    I' 1.       'Ml.     'I' 784 

Test  for.     (Lebbin)  922 

Formates  and  Nitrates.  Manuf:  of.    (P)  Goldschmidt 652 

Formic  Acid,  Determ:  of.    (Freyer)  S3 

Aldehyde  for  Disinfecting,  Use  of.    (Pfnhl 917 

Formo-Gelatin,  Detec:  of  Unaltered  Gelatin  in.    (Romyn) 679 

Formopyrine,  a  New  Comp:  of  Antipyrine  and  Formaldehyde. 

(Marcourt) 372 

Of  Marcourt,  The.    (Stola) 070 

Formosa,  Sugar  Industry  of.    (T.R.)    623 

Fortsohritte  der  Tneerfarbenfabrikation  und  verwandter  In- 

dustriezweige.    (Friedlander)  566 

Fractionating  Column.    (Kahlbaum) 171 

France,  Cider-making  in.    (T.R.i  

Comp:  of  Rice  Imported  into.    (Balland) 130 

Denaturing  Alcohol  in,  in  1885—1894.    (T.R.) 75S 

Manuf:  of  Margarinin.    (Villon) 607 

Manuf:  of  Starch  in.    (T.R.) 751 

Matches  in.    (T.R. ! . . 228 

Mining  Statistics  of .    ( 1  .R.  i 1*3 

Prod:  of  Cider  in.     iT.R.) 627 

Sugar  Factories  of,  and  their  Method  of  Prod:    (T.R.) 143 

Tariff  Decisions  in.    'T.R.) 302,623 

Freezing  Point  of  Milk.     (Hamburger) 745 

Freienwaldc.  Investigation  of  Normal  Sands  from.    (Gary). ...     310 

Fresco  Painting.    (P)  Matthiesen 

Friedlander's    Pneumococcns,   Ferment:   caused   by.    (Grim- 

bert)    366 

Fruit-drying  Experiment.    (T.R.) 227 

Essences.  Estim:  of  Sugar  in.    (Dc  Raezkowski) 477 

Preservation' of 100 

Fuchsines  and  Amido-Carbinols,  Reactions  of.    i  Rosenstiehl) 

Benzylated  para-.    (Prud'homme) 586 

Properties  and.  Oxidation  of.    (Prud'homme) 

Fuel.   Agglutinating  Substance   for   Manuf:  of  Artif:      (P) 

Zemin  hi : 797 

App:  for  Burning  Fine.     (P)  Russell  and  others 266 

App:  for  Use  in  Manuf:  of  Artif:     IP)  Hayeraft 265 

Briquettes.  Manuf:  of.     (P)  Hayeraft 791 

Coal-Dust.    (Schneider) 25 

Determ:  of  Heat  oi  Combustion  of.    (Hempel) ''''-'• 

Gas  and  Light.     (ClassII.)..    24,102,188,262,341,439 

642,  7n".  79 
Lamps  [or  Burning  \  aporised  Liquid.    (P)  Schuehhardt .    795 

Manuf:  ol  Artif:    (P)  Hayeraft 

Mixing  Air  and  Steam  with  Liquid.     (P)  Fox 

9  or  Furnaces  for  Liquid.    (P)  Mills.    From  Carmien 

and  Yvonnet 

Treating  Liquid  Hydrocarbons  for  use  as.     (P)  Baumert. 

Treatment  of  Coal-Dust  for  Use  as.    (P)  McDougall 190 

Uninflammable  Burner  for  Liquid.    (P)  Bourbotl 266 

Vaporising  and   Burning  Liquid.     (P)   Shenton  and  de 

Villepigue ":i" 

Fuels  in  Sugar  Industry,  Experiments  with.    (Carp) 

Vaporising  Solid  and  Liquid,    i  l'i  Pflel  

Fun  a    Metallurgic.    (lies)  200 

Ftmies,  App:  for  Destroying  Noxious.    I  Pi  Merrick  and  Wash- 
burn      -'- 

Fur, Manuf: of  Artif:    il'i  Biermann 

Removing  Tar  and  Oil  from.     (P)  Wilkinson  and  others..    'US 

Furs.  Ise  of"  1  rsol  "  in  Dyeing.    (Gruonei 540 

Furnace,  Electric.    (Urbanitzky)  278 

Electric  for  1.000  amperes.     (Pfleger)  262 

ForBurniiiL-  Petroleum,    (P)  Chamberlain  and  Beebe —  701 

ForConsumii     I  (P)  Alliott  and  Paton 289 

Fans.  Copi  ers,  4c,     i  I'i  Wood -<J1 

Furnaces.    (P)  Gjers ''■• 

\inl  lines,  i  Ibtaining  Perfect  Combustion  in.    (P)  Thomp- 
son.    I  Bn       U 138 

Annealing  and  Tempering,    (l'i  Pranke 276 

Ipp:  for  Use  in  Gas-.    (P)  Wright  and  Veitch W2 

\uiom     Re-ignition    App:    for    Hydrocarbon.    (P)    Pit! 
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n  ...    La'Comp:  des  Precedes  A.  Seigle H8 

P)  Sutton 23 

Calcining.    (P)  Wethej  Butte 724 

Crui  ible  Melting.     (P)  Kirkham 659 

Electric,    (l'l  Burton I 

Peed  Hoppers  for  Alkali.    (P)  Bownaai  6 

B  irning  Lime,  ftc     I  P)  Simmonsand  l'elaney  ... 


PAOB 

Furnaces — eotU. 

For  Burning  Petroleum  and  Hydrogen.   (P)  Boult.    From 

II    saull 643 

For  Continuous  Use.    (P)  Niewerth ISO 

Tor  Enamelling,  Hardening,  Sfcc    (P)  Willis .,70 

For  Heating  Gas  Retorts.    (P)  Jones 529 

For  Heating  fron  and  Steel.     (P)  Tucker  and  Harbord  ...  546 

For  Heating  Metal.    (P)  Bailey 546 

For  Heating  Metal  Sheets.      P                     i  others 20! 

For  Metallurgical  Purposes,  Reverberatory.    (P)  Spencer  359 

r  ir  Pottery  ware,  (tc.    (P)  Mayer 450 

For  Smelting  Metals.    (P)  Rousseau 

For   the   Seduction   and   Refining   of    Metals.   Electric 

(Borchers) !K)s 

For  Treating  Chem:  &c    (P)  'II  i son  and  Woreley 23 

[njeoting  Vapour  or  Gas  into.    (P)  Justice.    From  Atkin- 
son   706 

Megassand  Refuse.    (Abell) 210 

Metallurgical  and  Glass,    il'l  Powell 186 

Muffle.    (P    Helzel 450 

Fuddling.    (P)  Hewlett MS 

ruddling  and  Reheating,  of  the  Siemens  Type.    (P)  Bone- 
hill  599 

Pulverulent  and  Small  Fuel.    (P)  Seipn 268 

Pyrometers  for  Testing  Heal  in.    (l'i  Watson  and  others.  17- 

Regenerative.     (P)  Moyes B9] 

Regenerative.    (P)  Pitt.    From  Gantt 532 

Regenerative  Gas.    i  V i  Midler t43 

Revolving  Retorts  for.    (P)Yeadonand  Ldgie is:, 

Roasting.     (P)  Lacy 721 

Smoke-consuming.    (P)  Gane 23 

Fusi  1  Oil  and  First  Runnings,  Constituents  of 552 

Oil,  Estim:  of,  in  Fine  Spirit.    (Glasenapp) 140 

Oil  in  Alcohol.  Quant:  Detenu:  of.    (Kubscherow)..    477 

Fuses,  Manuf:  of  Igniferous.    (l'i  Wats, 51 

Or  Match-cords,  Manuf :  of,      P)  Wagner 55S 


Galactite  from  the  Seeds  of  the  Fellow  Lupin.    (Ritthausen)  .  169 

Galactose,  Ammonia  Derivatives  of.    (deBrnynandvan  Leent)  683 

Derivatives,    (de  Bruyn  and  van  Leent) 

Fermentahility  of  d:     (Bau) 731 

S      its  richer  in  Carbon  from.    (Fischer) 56 

utaining  Zinc  Working  of.    (Borchers) 

Extrac:  of  Metals  from.    (P)  Fry  and  others 546 

hsation  of,  into  White  Lead.     (Pi  Charlier 

an  Petroleum  in  Germany.    (Kuhlow)  

Gallic  Acid,  Absorption  of,  by  Silk.    (Vignon) 112 

Galvanic  Batteries.    See  Batter 

Galvanisers'  Flux  Skimmings,  Treatment  of.    (Pi  Wolf  and 

lllythe ."'.'1 

Flux  skine  i      itment  of,  to  Recover  Ammonia  and 

.    il'i  Bennett  and  others 203 

Galvanising,  Prep:  of  Metal  Sheet  D  Bros   and 

Co  and  others 7l  I 

Gas.     1 1  lass  II.'      24,  102,  186.262.341,  I  19,  529,  579  642,700,793,889 

Action  of  Coal-,  on  India-Rubber Tubii                   eintz)..  166 

Analysis,  Inp:  tor.    (Bleier) 672 

And  Air,  Burner  for  Burning  Mixture  of,    (l'i  deBrouwer  7u 

Ind  Air,  or  Acetylene  Mixing.    (P)  Lake.    Prom  Dickerson  105 
And  (id  Separator  for  Spraying  App.-    (P)  Rusden  and 

Eeles 644 

App:  for  Analysis  of.    (Bleier) 016 

App:  for  Charging  Liquids  with.    (P)  Boult.     Prom  Hof- 

i  iii  n  n MS 

lpp:  for  Enriching  Illuminating.    |  P)  Ewing  and  Meikle.  19] 

lpp:forQen;    (P)  Dowson 892 

1pp.  forQei     Lcetylene.    (P    Bayley 796 

lpp:  fori          i                      ■     '     i        7:m; 

Lpp:  for  Gen:  Acetylene    (P)  Exley 581,795,798 

lpp:  :                       len<  -      Pj  Gearing HI 

App:  for  Get     Lcetyl             P    Morison 190 

r   Turney 531 

lp]                        rlene.    (P)  Webb  and  Kelby IK 

App:  for  Gen:  and  Carhuietting  Water-.    (1                     ■•  103 
App:  for  Gen:  and  Storing   Acetylene    (P)  Appleby  and 

Harris 706 

App        '         -     ring, and Purif: Acetylene.      P    Bayley,  5S1 

Ipp                    kcetylene.    (P)  Bauworaerts 645 

App:  for  Manuf:  ol  Acetylene,    i  Pi  Pamsworth 

\eeUlene,        |  1'      Vipil S92 

App:    tor    Obtaining    Light   and    Heat.     (P)    Mackenzie. 

From  de  Mare -314 

\o)                       I  Consuming   I                         S  ihulke  ..  :»a 

\  e!          Prod:  and  Storii  ■    :                           '            892 

App:  lor  Prod:  Petroleum.    (P)  Gautsoh 582 

a  1,1  l'i;i         lo  ;■■     ne.    (l'i  Ducretot  and 

l.ejeuilC 412 

App.  I  ir  Prod        Icetj  lene.    (F                inn 796 

,  Prod .  ,t  Lcetylene.    (P)  Haddan.    PromBoter..  7'.»i 

•V ji I >:                                   ne    (P)Rickman.    From  Pinlseh  392 

\pi                      lcetylene.    (P)  Thorp  and  Marsh 582 

\,,P  for  Prod:  of,   roml                aouf  Hatter.    (P)  I'mkney  lot 

d:ol  Oil-.    (P)  Howell '•« 

Appio,  Prod:  Of  Oil-,     (P)  Sibley 6M 
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Gas — cont. 

App:forFuril    Icetyl  le.    (P)  Bauweraerts 144 

App:  for  Sampling,  tor  Analysis.    I  P)  de  Bidder 472 

Ipp  tor  Titration  of.    (Bleier) 072 

Ant App:  for  Manuf :  of  Acetylene.      P)  Atkinson "03 

Burettes,  Modif:  of  the  Hempel  and  Bunte.    (Bleier) 294 

Carburettors,  Fittings  for  water-.    (P)  cutler 365 

Carbun  tters,  Oil  Atomiser  for.     (P)  Cutler 89] 

Combustion  of  Coal  and,  in  House   Fires.     (Cohen  and 

Russell) SB 

Determ:  ol  Sulphur  in  Illuminating.    I  Maberj  I 562 

Diminution  of  Naphthalene  in  Coal-,    i  Keller) 439 

1  Use  or.    (Pj  Rowan 265 

Effect  of  Compression  of,  npon  its  Candle  Power.    (Love  339 

il  Heat  on  the  Illuminating  Powerof  Coal  -  I  Irn  in  i  80 
Engines,  Combustion  <>[  Lighting   Gas  in.    (Haber  ana 

Weber) 8SS 

Engines  Oseoi   Lcctylenein.    (von Ihei*ing) 891 

-Enrich  ug  App:     (P)  Sohroeder 044 

Enriching  Coal-.    (P)  Shodboltand  Broadhead 7n.~, 

Evaporating  oil  and  Mixing  the  \  apours  with  Coal-.    (P) 

Cripps 582 

Flames,  Esca] I  Carbonic  <  •  ■•■              i                         ..  24 

For  Ligl  ting  a. el  Motive  Power.    (P)Devis 893 

Prom  By- Product  Ovens,  Domestic.    (T.R.) 755 

Prom  Liquid  Hydrocarbons,  Manuf: of.    (P)  Brentini....  im 

Furnaces,  App:  for  Controlling.    (Hempel) 580 

Furnaces,  Regenerative.    (P>Muller 148 

<ien;  Ace  ylene.    (P)  Clarke 531 

GemApD     (P)  Boult.     FromFuller 892 

Gen:  Oil-enriched  and  Illuminating  Water-.     (P    Thwaite  189 

Gen:  of  Water-,  from  Coke,  Coal,  &c.    (P)  Strache m 

Generator  and    i  icetylene.     (P)   Thorn    and 

Btoddl  i 144 

Generator,  Self-regulating.    (P)  Bromhead.    FromNiel..  532 

Generators,  Acetylene.     (P)  Warn  and  King 892 

Generators,  App:  for  i  lil-feeding.    (PlGuldlin 104 

Generators, Carburetting App: for.    il'i  Guldlin 100 

Generators  for  Acetylene,     (P)  Kon 893 

Illuminating  and  Heating  with.     (P)  de  Schodt 705 

Investigations  on  Coal.    (Bunte) 24 

Lighting,  Combining  Air  and  Incandescent      (P)  Gardner. 

From  La  See:  Franeaise  de PHeliogcne Ill 

Lighting,  Incandescent   Carouretted.    (P)   Hancock  and 

others in 

Lights,  App:  for  Incandescence.    (P)  Moeller 411 

Lights,  Incandescent.    (Killing) 794 

Limiting  Explosive  Proportions  of  Icetylene.    (Clowes)..  7ol 

Liquid  Acetylene.     (P)Lake.     From  Dickerson 191 

Liquor,  Obtaining  Products  from.     (P)  Bower 271 

Liquor  Separators.     (P)  Cutler 891 

Manuf:and  Use  of  Acetylene.    (P)  Willson 103 

Manuf:  of.    (P)  McEwen 701 

Manuf:  of  Carburetted  Water-.    (P)  The  Economical  Gas 

Lpi    I    inst    Co:  Ltd:  and  Merrifield 643 

Manuf:  of  Coal-.    (P)  Hunt 798 

Manuf:  erf.  from  Air  and  Hydrocarbons.     (P)  Ladd 141 

Sranuf:  of,  from  Petroleum  or  other  Oil.     (P)  Foulis 643 

Manuf:  of  Illuminating.     (P)  Willson 582,582 

Manuf :  of  Oil-.     (P)  Newman  and  Somerville 440 

Manuf:  of  Petroleum.     (P)  Bosselaar  and  van  di  r  Els]  out  104 

Manuf:  of  Wood-,  and  App:  therefor.     (P)  Riche 5S2 

Mixtures,  Obtaining  Carbonic  Acid  from.    (P)  Raydt 594 

Or  Air.  Ree .    -  n_  tie  Ifireetions  of,  in  Gas  Purine  es.    (P) 

Wright  and  Veiteli Hl' 

Poisoning    t«  Prev:  and  Cure.    (Herman!  247 

Prev:  Freezing  of,  in   Mains.    (P)  The  Whessoe  Foundry 

Co:  Ltd:  From  The  Berlin  Anhaltische  Maschinenbau- 

Aktienges   532 

Producer.    (P)  Clonard 7ol 

Producers.  Prod:  of  Steam  for  Use  in.     (P)  Mond 643 

Prod:  and  Util :  of  Acetylene.    (P)  Ragot 531 

Prod:  of  Acetylene.    (P)  Boult.    From  Alexandre 796 

Prod:  of  Acetylene.    (Pi  Deroy 645 

Prod:  of  Acetylene.     (Pi  Deuther 892 

Prod:  of  Icetylene.    (P)  Eossbach-Rousset 112 

Prod:of,  by  Electn.ii  v.     (P)  Dunn  25 

Prod:  of  Combustible.    (P)  Lake.    From  Dickerson mo 

Prod:  of,  from  Liquid  Hydrocarbons.    (P)  Dvorkovitz 104 

Prod:  of  Metallic  Carbides  and.     (P)  Ellis.    From  Willson  103 

Prod:  of  Water-.     (P)  Boult.    From  Dellwik C42 

-Purif:  Mat.  rial.  Revivification  of.     i  Leyboldj 642 

-Purif:  Material,  Testing  Regeneration  of.     (Leyboldj 02) 

Regulator,  Simple  Form  of.    (Saarbaoh) ;73 

Residuals,  Market  for.     (Price.)     (T.R.) est 

Retorts  for  the  Manuf:  of.     IP)  Green  and  Oates 190 

Scrubber  Washers  for  Purif:  of.    (P)  Kirkham mt 

Sulphurous  and  Sulphuric  Aeids  formed  during  and  after 

Combustion  of  Coal-.    (Dennstedt  and  Ahrens) is; 

Treatment  of  Coal-Dust  for  Manuf:  of.      I'l  McDougall...  190 

Treatment  of  Illuminating,     il'l  Knapp 707 

-Works  Purifiers.  Revivification  in.     (Tonnhi)  700 

Gases  and  Effluents  from  Paraffin  and  Min:  nil  Manuf 368 

And  Flames  in  Chem:  Works,  App:  for  Controlling.     (PI 

Gateke 437 

And  Liquids,  Means  for  Facilitating  Contact  between.    (P) 

Guttmann 700 

Acoustic  Analysis  of  Mixtures  of.     I  Hardy) 558 

App:  for  Ascertaining  Specific  Gravity  of.    (P)  Custodis  . .  472 

App:  for  Registering  Weight  of.     (P)  Arndt 172 

App:  for  Washing.    (P)  Holmes 340 

App:  for  Washing  and  Compressing.    (P)  Porak tin 

Autom:  Measurement  of.    (Bleier)  672 
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Gases — cont. 

Carburetting.     (P)  Bullier 26.", 

■  oUecting  and  Analysing.    (P)  Waller 215 

Cylinders  for  Compressed,  Report  of  Committee  on.  (T.R.)  22s 

Enriching,  by  Means  of  Hydrocarbons.    (P)  Dvorkovitz..  706 

Estiui:  .I  Ethylene  in.    !  Fritzsche) 745 

Extrac:  of  Cyanides  from  Illuminating.    (P)  Livesey en 

From  Lead  Furnaces,  Temp:  of.    (lies) '. 359 

Incri  asii  -  the  Heating  Powerof.    (P)  Rohrbeck it:: 

.Manuf  of.     (I'l  Culver .■ 707 

Obtaining  Cyanides  from.    (I'l  Foulis  and  Holmes lit 

Process  and  App:  for  Liqubrj  ing.    (P)  Linde 528 

Prod:  from  Water.     (P)  Dunn  and  Parsons 261 

Prod:  of  Ammonia  from  Waste.    (P)  Lake.     From  Stern- 

berg 720 

Refrigeration  of.     (I'l  Hampsnn 310 

Rendering  Available  forGas-Motor  Engines.    (P)  Thwaite 

and  Gardner 724 

Rich  iii  Carbon,  Rendering  suitable  for  Lighting  Purposes. 

(P)  Bullier 265 

Rules  P  r  Dealing  with  Dangerous S24 

og  App:  for  Incandescence  Spirit  Lamps,    (P)  Trcsen- 

reuter 441 

App:  for  Petroleum,  Spirit,  &c.    (Pi  Young.  Prom  Aschner  443 

Substitute  for  Tartaric  Acid  in.     (Herman) 859 

Gelatin  and  Isinglass,  Prep:  of.    (P)  Mills 41:2 

Coatings,  Separ:  of,  from  Paper  Supports.    (Pi  Wellington  171 

l»i  tee  of  Unaltered,  in  Formo-Gelat in.    (Romyn) 1:70 

Estim:  of,  in  Meat  Extracts  and  Peptones.    (Stulzer)  ....  110 

aldehyde.    (vanTloten) 553 

In  Meal    Extracts  and  C tnercial  Peptones,  Estim:  of. 

Stutzer) 380 

iride  Dry  Plates,  New  Sensitisers  for.    (Ederand 

Valenta) 1,71 

Lamps.    (P)  c  impe 531 

Geraniol,  Alleged  Identity  of  Rcuniol,  Rhodinol,  and.   (Hesse)  202 

\iel  Rhodinol.    (Bertram and Gilderm«ister) 292 

1  )i  Rhodinol.    (Erdmann  and  Huth) 292 

GeraniumOil.    (Duyk)  S27 

Oil,  Citrouellal  Comp:  in.    (Tiemann  and  Schmidt) 564 

Germ  Extrac.-,  Manuf:  of.    (P)  Parker ens 

Drinking  Water,  Prep:  of.    (Bassenge)  15 

an  Enterprise  in  the *East.    (T.R.) 623 

Technical  Scl Is,  Foreigners  in.    (T.R.) 623 

Trade  in  Smith  Africa     (T.R.) 303 

Germany,  Auer-Welsbach  Patents  and  Monazite  in.    (T.R.)  ..  626 

iot  in :ii:6 

Carriageol  Acetylene  and  Calcium  Carbide  in.    (T.R.)  ...  22s 

nt  Tradeof.    (T.R.)  143 

if.    (T.R.  1  is::,  020,  S.37 

Compulsory  Charges  on  Works  in.    (T.R.) 182 

Consumption  of  Petroleum  in 888 

fie  Commercial  Treaties  of.       lit.) 033 

Exports  of,  to  the  I  is.     (T.R.)  >23 

Freights  for  Manures  in.    (T.R.)  927 

Galician  Petroleum  in 345 

Glass  Industry  of.     (T.R.)  626 

GlueMaking  Industryin.    (Kissling) 720 

Imports  and  Exports  of  Dyes  and  Col  in,1885— 1894.   (T.R.)  220 

Manuf:  and  Uses  of  Carbonic  Acid  in 650 

output  of  Chem:  in.    (T.R.) 751 

Petroleum  Lands  of.    (Lang) 26 

Prod:  of  Glucose  in,  in  1894  and  1895.     (T.R.)  50 

Prod:  of  Sugar  in.    (T.R.)  ,-s 

Slag  Cement  in.    1  Mason) 275 

Substitutes  for  Glass  in g()4 

Sugar  Export  Bounties  in.    (T.R.) 623 

Sugar  Returns  of  1891  and  1895.     I  T.R.  I 59 

Tax  on  Alcohol  in.     (T.R.) 929 

Germicide,  Corrosive  Sublimate  Dust  asa.    (Chavigny) 734 

Formaldehyde  as  a.    (Windisch) ..' 45 

Glass  and  Silk,  Textile  Fabric  from.    (Schlumberger) 271 

App:  for  Combination  of  Wire  and.     (P)  Shtiman 31: 

Aventurin.     (Macklcr) 544 

Ceramic  Stone  obtained  by  Devitrification  of.     (Garchev).  545 

Chimneys.    ( P)  Trauffler 25 

Function  of  Alumina  in  the  Com)):  of.     (Appert  I 357 

Industry  of  Germany,  The.     I  T.R.) 626 

M  a  1  of:  of.     (P)  Mewburn  ami  Ellis 30 

Manuf:  of.     (P)  The  Soe:  Anon:  Beige   pour  la  Fab:  des 

Emaux  Artistiques put 

Manuf:  of  Articles  of.     (P)  lvopp 696 

New  Product  for  Use  as  Sheet.     (P)  Badon 175 

Porcelain,  &c.  Prod:  of  Coloured  Pictures  on.   (P)  Albrccht. 

From  Knapp 552 

Pottery  and  Enamels.    (Class  VIII.)  ..36.  lpx,  275,357,  450,  644 

B9S,  652,  808,  0111 

Prod;  of  Engravings.  &c.  on.    (P)  Picking  and  Birchall .. .  27.", 

Prod:  of  Indelible  Pictures  on.     (p)  Sehaelnnger 275 

Prod:  of  Metallic  Deposits  on.    (Hansen) .,  450 

Rod  for  Decantation.    (Coste) 418 

Silvering.     1  Wood) ..].  10 

Substitutes  in  Germany '.'.'.".'.'.  004 

Glaze,  Gray  Under- 35 

Glazing  Bars  Enamelling  .Metal,     (in  Podmore 40 

Glover  Tower.     (Luty) 902 

Glucinum,  Carbide  of.     ( Henry  ) 141 

Cat  bide  of.    (Lebeau) * "*'  141 
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(Hi, cose  and  Invert  Sugar,  Estim:  of,  in  Solutions  containing 

Lead.    (Zamaron) 139 

Iletee:  of  <'omniereiaI.  in  Honey.     I  Beckgann) 622 

Fructose  and  Mannose,  ('ouversiei nto  H her  of. 

(Lobw  de  Bruyn  and  van  Ehenstein) 210 

Prod:  of,  in  Germany,  in  1694  and  L895.     (T.R.) ."".;> 

Technically  Pure,  used  in  Prod:  of  Wine,    i  Presenilis)...,  21" 

Glucoside,  New  Toxic.    ( Plugge) 

Glucosides,  Characterisation  of.    (Formanek)  53 

Glue.     (Class  XIV.) 40,125,208,284,361,  161,549,602,662,729, 

sis  910 

App:  for  Test  inn.    (Wischin) 829 

Comp:  <it.    I  Fain  ion) 281 

Making  Industry  in  Germany.    (Kissling)  '-'■> 

Prep:  of  Liquid.     (P)   Martens 818 

Valuation  of.    (Stalling) 620 

Gluten,  1  let, -rm:  of,  in  Meal.     (Bal d) 62:! 

Glyceric  Acid,  Prep:  of.     (Cazeneuve)  548 

Glycerin  as  a  Heating  or  Cooling  Agent.    (P)  Boult.    From 

Judell 529 

M anuf:  of.     (Jean) '. 282 

Manuf:  of  a  New  Acid  and.  for  Tanning  Leather,      tl'i 

Schmeltzer  and  Aschman 255 

Occurrence  ;of  Trimethylene  Glycol  in  Manuf:  of.    (N  >yes 

and  Watkins i  207 

Prod:  of,  from  Soap  Lyes.    (P)Glatzand  Lugo 661 

Proport of,  ni  Altered  Wines,     I  Laborde) 914 

Glycerol  in  Wine  and  Beer,  Determ:  of.    (Sostegni) 680 

Glycerol  hosphatos.     (Delage) 

( Slycerose,  Prep:  of.    ( F<  mges-Diaci  in) Ml 

Glycol    Occurrence  of  Trimethylene  in  Manuf:  of  Glycerin. 

(Noyes  and  Watkins) 207 

"  Gni-shi-bu-ichi,"  a  Japanese  Alloy 116 

Gold.    Action    of  Sulphur  on,  at  Red    Heat,  when   Alloj  id. 

(Maclaurin) ,;-"'; 

Amalgamation  ol.  in  tires,     il'i  Oppermann  and  others. . .  120 
And  Silver  and  their  Alloys,  Japanese.    Metallurgy   of. 

(Gowland) 404 

And  silver,  Electro-Deposition  of.     (P)  Andreoli 726 

And  Silver.  Extrac:  from  Cyanide  Solutions  by  Electricity. 

(P)  Pfteger 601 

And  Silver.  Extrac:  of,  by  Cyanide  Process.    (P)  Pfieger  ..  119 
And  Silver,  Extrac:  of,  from  Ores,  Ac.     (P)  Mae  Arthur  and 

Yates.. 203 

And  Silver,  Extrac:  of,  from  their  Ores.     (P)  de  Neufville. .  120 

And  Silver,  Extrac:  of,  from  their  Ores.     (Pi  James 658 

And  Silver,  Extrac:  of,  from  their  i  Ires,     i  P)  Mactear 276 

And  Silver,  Extrac:  of,  from  their  Ores.    (P)  May si.-, 

And  Silver,  Extrac:  of,  from  their  Ores.    (P)  Schmidt 157 

And  Silver.  Relative  Weights  of  Dissolved,  by  Potassium 

Cyanide.     (Maclaurin) 

And  Silver.    Treatment  ol   Ores  and  Liquids  containing. 

( P)  Scott «7 

And  Silver,  Treatment  of  Slimes  for  Extrac:     (P)   Cobel- 

dick 814 

App:  for  Extrac:  of.  by  Mercury.     (P)  Butler Ml 

\pp:  lor  Separ:  and  Saving.     Il'l    Mail 546 

-Arsenic  Works  at  Bovisa.  Italy 655 

Chem:  of  Cyanide  Process  tor  Treatment  of.    (Schneider).  37 

Oolorimetri'c  Test  for.     (Carnot) 674 

Cyanide  Process  for  Extrac:  of,  in  United  States 812 

Double    Zinc     Potassium    Cyanide   not    a    Solvent    for. 

(Wells) H6 

Estim:  of,  in  Urilliaiit-Gold  and  Enamels.     iSchonncr)  ...  2% 

Preeipifrom  Solutions.     (P)  Crawford 54G 

Extrac:  from  i  lies.     (P)  Himiian 120 

Extrac:  from  Refractory  Ores.      I'    Maxim 907 

-Extrac:  Processes.     (P)  Thompson.    From   La  Soc:   pour 
l'Extrac:  Integrate  et  Eeonomiquc  de  I'Or,  ProcCdi   de 

Rigaud  •"'■'■' 

Extrac;  by  Potassium  Cyanide.    I  Loewj  i 591 

Extrac:,  Cassel-Hii      i     !  Proo  >-  of.     (Mcllhim 

Extrac:,  Engelhardt    Bromine    Process    for.      (Pret   and 

Traohsler) ' ' 

Extrac:  from  Slimes  by  the  Belt  el  Process 818 

Extrac:  in  Cyanide  Works.    (Caldecott)  157 

Extrac:.  Laboratory  Testing  for.     (Warwick) 182 

Extrac: oi.  without  UseofWater.    (P)  Hyatt 119 

Extrac:,  the  Bigaud  Processs  of 597 

FromBatoum,  Inalysisof.    (Tchernik) 11" 

I  iquation  of  Certain  Alloys  of.    (Matthey) 721 

Melting  Point  of.    (Holmanand                 61 

Mining  at  Ballarat.    (Wingate) 

(ires,  ChlorinatiOn  of.    (Hawkins) 

ores.  Extract:     (Grosvenor) 156 

Ores,  Treatment,  of  Roasted,  h]  Means  of  Bromine.  (Lodgi  I  w 

Photo:  iii  Belief  in.     (Pj  Hill  ami  P.anait 7 it 

Removal  of,  from  Sea-Water  bj   Muntz-Metal  Sheathing. 

I  Liversidge  l ">9S 

Report  on  th.   Extrai    ol      (Sehnabel) 654 

Separ  of  Silver  from,  bx  Volatilisation.    (Richards)  617 

.  1 1            p                  Recovi  ry  of.     (Butters)  ..  812 

Solvents,  Manul   of.    (P)  Hood 87 

Golf-Balls.  Treatment   ol  Guttapercha  [or  Manuf:  of.     (P) 

Paterson  364 

Grain  Chem:  Treatment  of.    (P)  Lake.    From  de  Moerloose. .  666 

Experiences  with  Raw.      Gi 606 

Pneumatic  Malting  of.     (P)  Kinder  and  Baird........ 

Treatment  ei,  m  Brewing.      I'    Harris  and  Mills.     Ft 

I'm  rez "° 
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Graphite,  Determ:  of,  in  Pig-i            Shimer) 2iti 

rence  of,  in  Russia.    (Helmhacker) 300 

Gn  ase,  Ri  moving,  from  '  ctton  Waste,    (p)  Mitoht  II 898 

1  Ireases.    6*<  1  also  Pats. 

Great  Britain.  Distill:  Spirits  in.     (T.R.) 929 

"  Greying  "of  Raw  Sugar.    I  Munier) 42 

Grids.     See  Batteries. 

Guanos,  Determ:  of  Fluorine  in,    (Braun)  174 

Guatemala,  Customs  Tariff  of.    (T.R.)  

Gum.    (Class  XVI.) 11.  12  I         1  663,730, 

819,912 

And  Resin,  Retort  for  Distill:     (P)  Kit  ss 191 

Arabic,  Prod:  of  Ti     G         orep  P)  Haddan.    Prom 

y  Olivares 551 

Comp:  of  Wood-.    (Johnson)  005 

Contained  in  Wine.      Niviereand  Hubert ) 128 

Manul':  of,  from  Locust  Ileal  is.     (P)  Castle 112 

itton,  Inspection  of  i  otton   orTJs        Mai  |  Mun- 

roe)  2H 

Gunpowder.    Seeah  Explosives. 

An  Illlprovid.     (P)  Dickson 134 

Manuf :  of.    (P)  Willis.     Prom  Pi      n  072 

Manuf:  of  Smokeless.    (P)  Ungania  376 

Mendeleef's  Smokeless.    (Kouindjy)  

Gutla-Percha.  Analysis  of.     (Montpellier) 385 

Manuf:  of  a  Substitute  for.    (PI  Hornnng 12B 

Prep:  of  a  Substitute  for.     (P)  Castle 310 

Substitutes 20S 

Treatment  of,  for  Manuf :  of  Golf-Balls.    (P)  Pal     son 304 

Gypsum,  App:  for  Drying  Pulverised.    (P)  Kropfl  358 
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India-Rubber  Industry  in.    (T.R.) 7.11 

L'Ammoniaque,    Les   Xouveaux    Procedes   de    Fabrication. 

( Truchot) 480 

Lamp  Accidents  and  Lamp-Oils.    (T.R.) 

Comparative  Powers  of  Spirit,  the  Incandescent  and  Petro- 
leum.   (Hayduck) 843 

For  Disinfection.  Formaldehyde.    (Tollens) 290 

Incandescent  Oil  or  Spirit.    (P)  Heuipel ;u 

Lamps.  Diminution  of  the  Flame  in  Petroleum 139 

Electric  Arc.    (P)  Seibold  and  others :, t7 

For  Burning  Vaporised  Liquid  Fuel.  Glow.  (P)S  huchhardt  795 

Gasifying  App:  for  Incandescence  Spirit,   il'i  Tresenreuter  Ml 

Generator  for  Acetylene  Gas.    (P)  Campe 

Incandescence  Body  for  Electrical  Glow.    (P)  Bachmann 

and  others 79a 

Incandescent  Alcohol,  tor  Street  Lighting 530 

Incandescent,  for  Vaporised  LiquidFuel.    (P)  Baermann.  105 

Incandescent  Gas.    (!')  Fai-kas 105 

Incandescent  Gas.    (P)  Voelker 105 

I  ilea  tab  seen  I  Mantles  lor.      (P)  Crocker 25 

Incandescent  Vapour.    (P)  Jitrgens  and  Kistritz TiCi 

Mantles  for  Incandescent  Gas  ami  Oil.    [P)  dc  tin 31 

Measuring  the  Temp:  of  Incandescent.    (Janet) 390 

Petroleum 702 

Lanolinum   Anhydricum,    Adeps    Lana  and  Wool-Fat.    (Von 

Cochei  [bails,  11 ) tsu 

Lanthanum,  Separ:  of,  from  Cerium  andDidymium.    (Kross- 

98? 

Lapaeonil  me,  Researches  on.    I  Etosendahl) 736 

Lard,  Inalysis'of,    (Goske) 53 

Mlcrosci  pioD              Beef-fatiu.    (Gladding) 560  B81 

1  s(,    of    '  lalorimeter   Ln    Detec      Idnlteration    of. 

Schweinitz  and  Emery) 560 

LavenderOil.    (Duyk) 919 

oil.     -•.in land  Co:) 925 

Lead  Accumulators,  Tl 1     (Liebenow) :■&> 

Accumulators.  Theory  of.     (Lob) 725 

Acetate,   Behaviour  ol    Basic,  towards    Sugar   Solutions. 

1  Svobi  da ) 177 

icetate,  Inf :  of,  on  P                   1   Sugars.    (Pellet) s:ti 

Lnalvsis  of.                       ^30 

And  Bismuth,  Solubility  of  Zinc  in.   [Si 

Lnd  Zim   Deposits  of  Iowa.    (Leonard) 596 

\ud  Zino,  Ble  itrolytic  Proi (P)  Loreni 39 

Bis: liaraie.  Prep:  and  Use  of 550 

Chloride,  for  Usi  in  Electrical  Batteries     (P)  Davis 367 

Colorimetric  Analysis  of.    (Lucas) 134 

Colorimetric  Determ:  of.    1  Lucas) 473 

Desilverisation of .    (l'i  Howard 724 

Desilverised    by   Pattiusonising    and    by   Zinc.   D"se  of. 

(Freiberg) 276 

Electro-Deposition  of,  as  Peroxide,    (von  Gieae) 473 

olytii   Desilverisation  of  Argentiferous.    |T masi).  786 

Bstim:  of,  by  Electrolysis.    (  Ereichgauer) 135 

Estim:  of  Glucose  and  Invert  Sugar  in  Solutions  containing. 

I  /lIMIIVtl) ISO 
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Lead— conf. 

Extra, •:  from  Mixed  Ores.    (Loren  s) -"■' 

Extrac:  of,  from  Ores.    (Vi  Angel ni> 

For  Const:  of  Electrical  Accumulators,  Oxidising.     (1") 

Leitr.er 277 

Furnaces,  Temp:  of  Gases  from.    (lies)  359 

Hydroxide,  Transformation  of  Sugars  by.    (de  Bni.vn  ami 

von  Eli.-nsteim 663 

Manuf:  of  Sulphate  of .    (P    '■■            161 

Oxide.  Manuf:  of.    (P)Lake;     I                 ield 207 

Oxide.  Prod:  of.     (P)  N ■  ei  1 7U7 

Perox        Manul  of.    (Warren)  816 

I':  Oxidation  of  Fucbsines  (Prud'homme)  — 

Pigments  or  Comp:,  Manuf:  of.     (Pi  Priest 121 

p:  of,  in  Defecated  Sugar  Liquors.    (Zamaron) 832 

Presence  of.  in  Bed  root  Sugar,     i  Altschul  i 125 

Saccbarate,    Prep:    of,   by   thi     l>.    ■■       -Wohl    Pi ess. 

(Kassner) 551 

Separ:  of, from  Mercury.      H                      In 

8  Iver  from.    (Heidenreich  1 741 

Sulphate  and  Chloride,  Prod:  of  a  Substitute  for  White 

Lead  from.    (P   Ganelin 662 

SuJphid     Extrac:  of  Metals  from.    U'    Fry  and  others —  646 

Treatment  of  Ores  containing.      P)  H  epfner 158 

Volum:  Doterm:  of.    (Cushman  and  Hayes-Campbell] 217 

Leather.    (Class  XIV.) 40,125,203,234,36*.  161,649,602,663, 

729,  sis,  910 

Alizarin  Col  applied  to  Chr B     -■•■>  112 

Degreas    _.    IF)  Wrighl  and  Moi  

.     i  Kasl  I 272 

For  Shoes,  Dyeing.    (Burgess) 

Hardening  Chrome-Dressed.    (1       I         663 

Manuf:  of.    I  P)  Burbngame 780 

Manuf:  of  Artif:     i  P)  Tin  [en     I  3              364 

Manuf:  of  Artif:     <  P)  Schmiode! 462 

Manuf:  of,  Coated  with  Adhesivi                    iP)  Zaber '.Ms 

Manuf:    i  Marbled.    (P)  Haddai       I         -         if 

Manuf:  of  a  New  Acid  and  GI3  inning  and  Prep: 

(p)  Schmeltzer  and  Aschmai 235 

Prep  me-Dressed,  foi    Dye  ug.  -   and 

Koster  -  - 

Refuse,  Manurial  Value  of.    (Lit   Ise;    ■ 

Treatment  of  Hides  and  Skius  in  Maui  f:of.    (P)  Anders 

and  Mackintosh 208 

Wasti    A.   [cultural  Value  of.                      n 

Leaves,  Camphor  Distill:  from.      II               918 

Yellow  Col:  Mat:  in  Autumn.     (Staats    

Leblauc  Process,  Centenary  <  >f 1 10 

Lc  Chatelier-Heraeus  Pyrometer,  '  Iron  Works. 

(Wedding) 829 

let  hotelier's  Pyrometer,    i  Reraus)  

Ledum-Camphor,  The  So-culled.    (Hji  It) 212 

Ethereal  Oil  of.    (Trapp)  

Lemon-Gra  ss  D     k } 

Juice, Citrii  Acidin.    (Robins)  613 

Oil.    (S                        ■       125 

J  <es  Medicaments  Chimiques.    (Brunier) 4SC 

Levo-Fenchome,  A  New  Isomer  of  Camphor.    ( Wallach) 170 

Levnlose,  Estim  of.inH                    Wiley; 222 

Reducing  Power  of.    I  Lehman)  285 

>1,  Licarhodol,  and  Limono),  Action  of  Gaseous  ll< 

(Bar bier  and  Bouveault) 613 

Licarhodol.    Action    of    Gaseous     HC1  Barbier    and 

Bouveault) G13 

Light.     [Class  II.)    24,102,186,262,341,439,529,679,642 

7'.'.:  S88 
Action  of,  en  Amyl  Alcohol.    (B                                         ..-.919 

Action  of.  on  Ether.    (Richardson  and  Fortey) 919 

Action  of,  on  Org:  Acids.    ( Fay)  179 

Action  of,  on  Pharmaceutical  Prod:     (Stevens)   668 

And  Heat, Gas  App:  for  Obtaining.    (P)  Mackenzie.    From 

de  Mare :s  1 1 

Emission  of.    (Kr(is^) 680 

Fining  of  Beer  by.    (Reinke) 165 

Report  on  Action  of.on  lived  Col:     (Thorpe  and  others)..  798 

•Standard,  Acetylene.    •  Violle) 343 

Welsbach  Incandescent.    (Sohren  I 7nl 

Lighting,  Acetylene  for.    (T.R.) 753 

Incandescent.    (  P)  Musso 593 

Lights,  Flaming,  for. Marine  Purposes,    (PJ  Comrie 

Lime  as  a  Disinfectant  in  Breweries,  Slaked.     I  Steuber) 164 

Determ:  of  Sulphate  and  Carbonate  of,  in  White  Paints. 

(Thompson) 791 

Employment  of,  in  Steep  Water 164 

Estim:  of.  in  Raw  Portland  Cement.    ( Kluge) 55;i 

Kilns    or    Furnaces    for   Burning.     iPj    Simmonds   and 

Delaney)  ;i58 

Light.  Ether  Satnrator  for  Prod:  of.    (P)  Houldershaw  ...  105 

Removal  of,  from  Hides  and  Skins.     (F)  Brogard sis 

Removing  from  Hides  and  Skins.     (F)  Mcintosh 730 

Salts,  Effect  of,  on  Hep  Infusions.    (Lovibond) 71 

Solubility  of  Silicate  of,  in  Sugar  Solutions.    (Weisberg)  ..  823 

Limestone,  Kilns  for  Burning.    ( P)  Foster 904 

Magnesia  in.    ( Herzfehl  and  Forster  t sut 

Limonol,  Action  of  Gaseous  HC1  on.    (Barbier and  Bouveault).  613 

Linalool  Essence.    (Duyk) 919 

Linen  Warps  or  Warp  Yams,  Dyeing.  Sizing,  ic.     (P)  Pickles 

113, 113 
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Lining  for  Metallic  Vessels,  Acid-resisting.    (P)  Preston  and 

Thornley 100 

um,  Manuf:  of.    (Reid)  75 

Printing  Inlaid  Patterns  on.     (P)  Bedford 51i> 

,Manuf:0f.    Klec 353 

s     also  Floorcloth. 
Linseed     Meal,    Rape-Seed    Meal     as     an     Adulterant     of. 

(Jaroworowski) i7!' 

Oil,  Purif:    (P                         1 1        edOil  1          12S 

Varnish,  and  Oil  Colours,  Testing.    (Hefelmann  aud 

Mann ) 17  a 

1     1  seofChloridi  of  Sulphur  for  thickening 720 

a,  Citriodora,  Exam:  of.    (1'mney) 739 

Liqueurs,  Estim:  of  Sugars  in.    (De  Raczkowski) 477 

Liquid.  Alimentary.     (P)  Hooker 607 

Combustibles,  Burners  and  Vaporisers  for.  (P)  Runge...  533 
Hydrocarbi  ■         '             -    Gas  and  other  products  from. 

1')  Dvorkovitz . 104 

Liquids.     S  '  Fluids  and  Solutions. 

And  Gases,  Means  for  Facilitating  Contact  between.    (P) 

Guttmaun 700 

And  Semi-Liquids,  App:  for  Raising  or  Forcing.    (P)  Good- 
win and  Clay 24 

(or  Aerating.    (P)  Grumbacher 641 

App:  for-Cooling.     [PI  Krack 527 

App:  for  Cooling.    (P)  Ramsden  and  Southby 700 

Lpp:forEvap:    (P)  Hewitt   641 

\pii:  for  Evap:and  Distill:    (P)  Robin 1S5 

App:  for  Evap:  and  Distill:     (Pi  Theisen 579 

App:  for  Filtering.     (P)  Krohnke 437 

1  ake.    From  Pindstofte 261 

App:  for  Forcing  and  Seating.     (Pj  Allumnaud  Millward.  341 

1     Foung.    From  Aschner 443 

App:  for  Beating  and  Concent:    (P)  Hugill  and  others. .. .  700 

App:  for  Heating,  Cooling,  &c.    il'i  Prince 527 

App:    for    Purifying    and    sterilising.      (P)    Tissier  and 

Ernaux 24 

ling  or  Pumping  Corrosive.    (P)    Best  and 

B       22 

App:  for  "Spraying,"  under  Pressure.    (Pi    Rusden  and 

and  Eeles 644 

App:  for  Sterilising.      P)  Kuhn 28S 

Ipp:  for  Sterilising.    (P)  Lake.    From  Buaas 731 

App         -         sing  and  Pasteurising.    (P)  Boult.    From 

idson 131 

App  og,byMeansoJ   Heat.    (P)  Sutton,    From 

9  Procedes  A.  Seigle 266 

Gas.    (P    Boult.    From  Hofmann 45 

ent:  Alimentary  or  Pharmaceutical.    (P)  Rowland...  733 

Kumpt'miller  and  Schiiltgen  . . . .  903 

lit:           Wirth)  437 

taining  Carbonic  Acid.   Increasing  Stability  of.    (P) 

733 

'         ent:  of.    (Pj  Lillie 101 

Cooling.     (P)  Bamford 528 

Discharging,  from  Ferment:  Vats.  Ac.     (P)  Reischboek  ...  733 

Electrolytic  Decomp:  of.    (P)  Bell 908 

Electrolytic  Purif:  ef  Saccharine.     (P)  Gin 12 

Estim:  of  Minute   Quant:  of  Metals  in.     (Budden  and 

Hardy) 297 

Filtering.    (P)  Boult.    From  Haacke 11111 

Filtration  of.     (P)  Lomax Ti- 
ng Inflammable.    (P)  Rohrbeck 443 

Manuf:  of  Fermented  and  Distilled.     (P)  Myers 368 

Mixing  App:  for.     (P)  Brotherton  and  Holmes 641 

Of  Different  Densities.  App:  for  bringing  into  Contact.    (P) 

Calvert 700 

Process  and  App:  for  Concent:     [P)    Baudoin  ami  Schri- 

ix 700 

Protec:  of  Sterilised.     (P)  Bond 824 

Pumps  for  Discharging  or  Transferring.    (P)  Brandell 24 

I'urif:     (P)  Malabar 553 

St,  rilising  and  Purif:    (P)  Boisserand 132 

bySteam.    (P)  Pfeiff 609 

Treating  Fibre  with.     (P)  Lester 449 

-sels   for   containing    Foaming   or   Effervescent.     (P) 

Friedlander 438 

rs,  Desulphurising  Ammouiacal  Gas.    (I  hevalet) nts 

For  Preparing  Hides  for  Tanning.    (P)  Abel.    From  Tin- 

Chemisch-techn:  una  Hvgien: 911 

From  Chlorination-Roasted  Ores,  Ac.  1  til:  of.  (P)  Brewer  37 
Purif:  and  Refining  Alcoholic.    (P)  Young.    From  Bullock 

and  Reed 288 

very    of    Bichromate    from    Spent    Aniline    Black. 

(Beltzer) 650 

l':il:  of  Residual,  Produced  in  the  Manuf:  of  Paper.    (P) 

Rigby 668 

m,  Absorption  of  Xitrogen  bv,  in  the  Cold.    (Deslani- 

dres) 141 

Litmus.  Commercial.    ( Riany  Brown) 267 

Liverpool,  Opening  of  the  "  William  Gossage  "  Laboratories  at.  886 

:n,  Mining  and  Prep:  of  Asphalt  at.    (Jasper) 894 

Locust  Beans.  U til:  of.    (P)  Castle 112 

Lophophorine,  An  Alkaloid  derived  from  Cactacea\     ( Heffter)  555 

Lubricant,  Manuf:  of  a.    (P)  Boult.    From  Lovett 124 

Luminosity,  Acetylene  Theory  of.    (Lewes) 188 

Occurrence    of,    in    Use    of    PhotograDhic     Developers. 

(Helheim) 835 


xlii 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [March  Si,  1887. 


PAGE 

Lunee-Rohrmann  Towers,  Use  of.   in   Manuf:  of   Sulphuric 

Acid.    (Niedenfuhr)  541 

Lupin.  "Galactite"   from   the  Seeds  c.i   the   Yellow,      illitt- 

hausen) 409 

Lupulin,   Chem:    Constituents   of.       (Seyflert  ami  v.  Antro- 

poff)     307.  (65 

Lustro-Cellulose,  or  Artificial  Silk.    (Cross  ami  Bevan) 317 

Lute.. I.  a  New  Indicator.    (Atitenrieth) 216 

Luteolin.     (Herzig)  HI 

Lyes,  Manuf:  of  Tannin  Extract  from  Sulphite  Cellulose.      (P) 

Honig  B19 

Testing  Petroleum  by  .Means  of  Caustic.     (Charitschkcn 

Lyxitol.     ( Beltrami) 60S 

Lyxonic  Acid  and  Lyxitol.    (Bertrand) tio.i 
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Machinery.    (Class  I.)  ..    22,100,185,260,840,  137,527,578,641,700, 

792,  886 

Magenta  Acid  and  Schifl's  Reaction.    (Lefcvre) 922 

And  Aeid  Magenta,  Distinction  between.    (Cazeneuve)  ...  560 

Basic  Nitrate  of.    (Didier)  565 

(hem:  of  Corallin  and.    (Zulkowski)  27 

In  Limestone.    (Herzfeldand  Forster) si'.' 

Inf:  of,  on  Strength  of  Cement.    (Haas  and  McGraw)  809 

Magnesium    Chloride,    Manuf:    ol  Chlorine  from.    (P)   Bell. 

From  Schloesing 198 

Electrolytic  Prep:  of.     (Oettel) 861 

Manuf:  of  Granulated.    (P)  Wise.     From  The  Aluminium 

Industrie-Actien  Ges:  658 

Nitride,  Reactions  of.     (Emmerling) 622 

Oxide,  Rapid  Detec:  of,  in  Sugar  Lime.    (Prinsen-Gi 

Magnetic  Concent:  of  Zinc-Iron  Ores,  Tie-  Wetherill  System  of  597 

Maize,  Comp:  of  Gum  from.    (Johnson)  605 

Malarin  ";;* 

Malic  Acid.  Detec:  and  Separ:  of  Citric  and.     (Lindet) t'24- 

Malt  and  Grain,  Treating,  in  Brewing,  &c.    iPi  Harris  and 

Mills.    From  Puvrez 2S8 

And  Wort,  Acidity  of.    (Johnson) 32 

And  Wort.  Prod:  of  Comp:  Ethers  from  Green.     (Lindner)  607 

App:  for  Manuf:  of.    (P)  Ravinet  287 

Detenu:  of  tin-  Diastatic  Capacity  of.    (Ling) 621 

Estim:  of  Diastatic  Power  in.    (hykes  and  Mitchell)  621 

Estim:  of  Beady-formed  Sugars  of.     (Morris) 562 

Extrac:  for  Col:  and  Flavouring  Beer.     (Theurer) 915 

Manuf:  of.  an. 1  Malt-Houses  for  Treating  same.      P)  '  oil 

Phosphoric  And  in.    i  Fernbaeh) 621 

Slack.     ( Van  Laer 1 606 

The  Proteids  of.    (Osborne  and  Campbell)  6G5 

"  Withering  "  of,  in  Pneumatic  Maltings.    (Reinke) 607 

Malting  and  Brewing,  Amount  and  Nature  of  Acids  produced 

in.    (Prior) lis 

Effect, if  Water  containing  Gypsum  on.    (Felix) 665 

Pneumatic.     (P)  Adlam (66 

Wheat.     (P)  Clarke 130 

Maltose  Derivatives,    (de  Bruyn  aud  van  Leent)  606 

Determ:  of,  in  Wort-.     (Braun)  680 

Manchester  Section,  Chairman's  Address  to.    (Davis) 78! 

Mandelic  Acid  ami  Nitnle  of  Mandelic  Acid,  Manuf:  of.    (P) 

Chem:  Faro:  vorm:  Hofnmimand  Schoetensack Ul 

Acid,  Manuf:  of.    (Pape)  17" 

Manganese  and  Tin,  Quant:  Electrolytic  Analysis  of.    (Engels)  219 

And  Tungsten,  Alloys  with  [ron  Carbides.  (De  Benneville)  (53 

Bistre-,  A  n>um  in  Discharges  on.    i  Brand) 449 

Carbide.    (Moissan) ■•■ •••• 343 

Chloride.  Reaction  ol  Hypochlorous  Acid  with.   (Enthyme 

and  Kliiuenko) 479 

Determ:  of,  in  Crude  Iron.    (Ulzer  and  Brilll)  296 

Detenu:  of,  in  Steel,    i  \m-liyi 677 

C-tiii      oi.  in   l'lio-phm   ,     \e„l.      l\  lardi   '77 

Silicide.    (Vigouroux) 141 

Voluni:  Estim:  of.    I  luchy) 220 

Mangrove  Bark.  Treat  mint  of.  to  obtain  Pure  solid  Tannin 

Dye  and  Cutch.    (P)  Clarke 588 

Mannosi  .  S  'rims,  .andGalaet  ,se.  Ammonia  l>eri\atii,  s  of.    Id. 

Bruyn  and  van  Leent) 083 

Mantles  for  Gas  Lights.     (P)  Burbert  and  Seemann 530 

For  Incandescent  Burners.    (P)  Wellstein 893 

For Incancescenl  GasandOil  Lamps.    (PjdeLery 531 

For  Incandescent  Gas  Lamps,  Manuf:  of.      P)  Reeser 344 

K,,r  Incandescent  Gas  Lighting,    il'i  Kortwich 3it 

I  o,  Incandescent  Gas  Lights.    (P)  Voelker .    644,645 

For  Incandescent  Light.      i     Ci      ;er :;n 

For  Lamps,  Incandescent,    (  l'i  Crocker 25 

Manul  of  Incandescent.    (P)  Caro  and  Saulmann 795 

Manuf:  of  Incandescent,    (PI  Voelker 704 

oflnc ascent.    IP)  Wheatley.    From  Schmid..  7'.'i 

Pre).:  of  Incandescent.    (!')  Thompson.    From  Eiffe  and 

others 795 
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Manure  and  Preservatives  for  same,  Manuf:  of.    (I'l  Trails  and 

Burmeister 125 

i  alcium  i  lyanate,  A  New  Nitrogenous.    (Paure) 125 

Fertilising  bj  Artif:  Nitrogenous,    il'j  M. ■liner 402 

.Manul:  ot.      I  I'l  de  Meivcv 1112 

Mixers,  (hem:    (P)  Pater-Notte 7311 

Manures.    (Class  XV.)   ..    (1,125,209,285,365,462,550,602,683,730, 

819,912 

Determ:of  Alumina  and  Oxide  of  Iron  in.    |F ...n    ...  mis 

In  Brazil.  Chem:     (T.R.) 752 

lu  Germany,  Freights  for.    (T.R.) 927 

Trad,  of,  in  Berlin.    (T.R.) 686 

8. 1  aim  I  erl  ilisi 

Manuring  in  Spain,  Excessive 602 

Marcourt,  The"  Formopyrine"  of.    (Stolz) 870 

Margarin,  Manuf:  of,  in  France.    (Villon)  10) 

And  .Nat    Butters, Manuf: of.    (P)  Dubuisson 308 

Manuf:  of.    (P)  TJhlenbroek 609 

Mash,  In i:  oi  1 1,1 1:1 1  me  of,  on  the  Wort,    (van  Dam) 129 

Lactic  Acid  in  Souring  the.    (Effront) 915 

Mason,  Death  ol  Mr.  A.  II.    (W Icock)  871 

Massecuite,  Investigations  on.    (Claassen)  604 

Yield-  from  Centrifugalising.    (Prinsen-Geerlign    _■< it t 

Match  Cords.  Manuf:  of.    (P)  Wagner 558 

Matches.     (Class  XXII.)  ....     51,183,314,293,375,471,557,616  ■ 

741,  838,  931 

In  France.    (T.R.) ■■- 

Manuf:  of.     (P)  Williams 51 

ftlanul    '    in  Belgium 368 

Rendering  Amorphous  Phosphorus  suitable  vhel 
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Rapid  Estim:  of,  in  Veg:  Products.    (Piehard) 829 

Reduction  of.  by  I :                  EUchards  and  Rolfe) 667 

Treatment  of.  for  Prod:  ol  Nitric  And.    (P)  Main  and 

Donald 356 

NitricAcid,  \  se i-m 

Acid,  Ignition  oi  s.             ,         (Archbutt) 84 

Icid,  Obtaining  Pi                       (F)  Valentiner :>,; 

Acid  for  Detec:  Wood  Pulp  in  Paper s:;:; 

Acid,  Frod:  of,  from  Nitrates.     il'i  Main  and  Donald  366 

Acid,  Prod:  of.     il'    Hi,        - .-,•  1 1 

Nitrides  and  Ammonia,  Prod:i  1 .    (Mel men 544 

Of  Metals,  Frod:  of.      B  ssel  and  Franck) 27:; 

Nitrile  of  Mandelic  1  id,  Manuf:  of.   (F)  The  Chem:  Fab:  vorm: 

Hofmannat   LS          ehsack 011 

Nitriles,  Conversion  of,  il                   bj  Electrolysis.    (Ahrens)  725 

Nitrites,  Detec:  of,  by  Cuprous  I  omp:    (Sabatier) tip; 

Detec:  of.  in  Present I  Sulphites.     1  Piehard) s-j:, 

Determ:  of,  in  Potable  Waters.    (Gill  and  Richard!        ...  220 

Manuf:  of.     (P    G                    652 

Manuf:  of  Sulphoeyanides  from.    (I'i  Goerlich  and  Wich- 

mann 357 

Reagent  for  Detec:  and  Estim:  of.    (Schuyten) 743 

Nitro-amido  Base,  Prep:  of  Mo;, tola's.     (Paul) 707 

Nitrobenzene,  Electrolytic  Reduction  of.    ( Bibs) 27,; 

Nitrocellulose  and  Cellu                   Uanuf:of.    (P)  Marga 628 

And  Comp:  thereof,  Manuf:  of .    (P)  Luck  and  Burnford . .  Pit 

OrPyroxylim   1             tIauuf:of.    (I'i  Greening 12 1 

Nitro  Comp:  Delicate  Re                     (Konowalow) -j2i 

c p:,  Reaction  foi   Patt         EConovaloff) 137 

Comp:  suitable  as  Van            ....    (P)  Read  and  Earle  ... .  910 

Nitrogen,  Absorption  of,  by  Lithium,  in  tie-  Cold.    (Deslam* 

dies  1 111 

And  Nitrogen-Comp:  from  Coal  Distill:    (Lundin) 530 

And  the  Nitrogen  Products  derived  from  Coal.    (Knub- 

lauch) 1  Hi 

1  omp:,  Prod:  of.    (P)  Willson 80S,  808 

Detenu:  of  Albuminoid,  in  Sugar.    (Shorey) 60S 

Determ:,  Safety  Distill:  Tube  for.    (Hopkins) ;ir, 

Difficulty oi   l'ei   1                  at    ibsolnt,   llethod.      Dun- 
Stan  and  C.,11  1 -_*2I 

Fixation  of,  and  Fi           ;        ides.    (P)  Twynam 357 

Fixation  of,  by  Me)                  Llkaline  Earths.  (Maquenne)  225 

111  Cheese.       (Stilt?-  1  I 74|J 

Iodide,  Constitution  of.      1  hattaway) 925 

Oxychlorides,  Manuf:  of  Ammonia  and  its  Salts  from.    (P) 

Kasehen  and  Brock 274 

Oxides,  Manuf:  of   Ammonia   and   its    Salts    from.     (P) 

Kasehen  and  Brock 27 1 

Presence  of  Fixed,  in  Steel.    (Harbord  and  Twynam) 721 

Prod:  of  Nitride  "    als  from  Atmos:  (Rossel  and 

Franck) -J73 

Reduction  of  Nil  -TiaandC,  .of. 

( Richards  and  Rolfe) c<»7 

Sulphide.    (Schenck) 17;' 

Nitrogenous  Comp:  ill  Beer  W  rt,  Quant:  Separ:    f.    (Schjern- 

ing) 621 

Constituents  of  Malt  and  Beer  Worts.    (Erich)  36ti 

Nitroglycerin,  Boiling  Point  of.    (Lobrj  de  Bruyn] 471.615 

s, ,  also  Explosives. 

Nitroprussides,  Prod:  of.    (Marie  and  Marquis)  351; 

Nitrosamine   Comp:   for   Prep:    of    Azo-Dyes.    1 P)    Jofc 

From  The  Badische  Anilin  and  Soda  fab: 

Nitres,,  , ---Naphtliol  Method    D f  Cobalt  by  til  51 

Dimethvlaniline,    Action   of,    on    Dibrorao-Gallic 

1  lii.trix) 5,is 

Nitro-Sulphocblorides,  Manuf:  oi  Aromatic.    (P)  von  Heyden  871 
Nitrotctrani  ithyldiamidotriphenj  Lmethanes,     Reduction     if. 

(Frud'hommi    268 

\  il  roto  lueni    Pri          it  of  Technical.    (F)  Green  and  Benfey  709 

Nitrous  Acid,  Est ■,,                      '    ,     1             Zambelli) 017 

Acid,  Reaction   1  :tween   Hydrogen   Peroxide  and.    (von 

Nagy  Elosva) 221 

Acid,    lest    for.    in    Mercurous     Nitrate    and    Nitrites. 

(Gorter) 2hi 

IndNitrio  Acid  Ft          -      -    ardsagainsl 825 

Noils   and    other    Wool    am'    Hair    B  insinf      1 1' 

Balatsch  and  others 

Norway,  Peat  Coal  in.    (T.R.)  226 

Noxious  Vtmos:,  Rescui    \]  ■■:  '  r  Use  in.    (Carey) 

Ni  tes.G  in  11!  Trade "7  1 1 : 

752,  ■ 

s    1   1  ifi     111  I  Pi  :1m  cal  11  las    \X1\  .1....  56,  1  K>,      t  96 

17f. .-.-;.-.  i:j_ 
.,  Offioial  ....     1 

Nottingham  S         n  1     urman's  Address  to  the.    (Carulla).,  861 
Nova    Scotia    Gold    Ore,   The    Cyanide    Process  applied  to. 

(Lodge) 157 

Nux  Vomica  E  eds.  Est         :  llkaloids  in.    (Keller) t7s 

Nyanza  Black, Prep                      7"7 
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Oak-Wood  Extract,  Analysis  of,  bj  the  Hid&Powder  Method. 

(Oerych)  

Obituary. — Mason,  A.  H 

Occupations, Unhealthy.    (T.R.)   

Ott  and  Grease,  Removing,  from  Wool  and    Fur.    i  l'l  Wilkin- 
and  others 

And  Ozokerite  Deposits  in  Russia 

And  Paraffin  Industries,  Min:    (T.R.)  Krey 

Anil  Varnish,  Exam:  of  Linseed.    (Amsel) 

And  Varnish,  Mauuf:  of.    (l'l  Knoche 

App:  for  Filtering  Waste.    ( P)  Atkins  and  Harris 

App:  for  Recovery  and  Purifiof  Waste,    ll'i  Camiz  and 
Bettoni 

Atomiser  for  Gas  Carburetters.    (P)  Cutler 

-Cakes,  Free  Fatty-Acids  in.    (Dyer  and  Gilbard) 

<  iaraway.    (Duyk) 

Characteristic  Reaction  of  Sesame.    I  Wauters  I 

Cod  Liver.    (Jorissen)  

Colours,  Testing.     (  Hefelmarm  and  Mann) 

Detec:  of  Resin,  in  Fatty  Oils.    (Cornette)  

Detec:  of  Soap  in  Lubricating;    (Jean ) 

Estim:  of  Fusel-,in  Fine  Spirit,  by  Rose's  Method,    (Glase- 

napp)  

•        Bvap:  and  Mixim;  the  Vapours  withCual-Gas,     (P)  Cripps 

Evap:  Test  for  Mineral  Lubricating.    ( ArehbuttJ 

Exam:  of  Bergamot.    (Borntrager) 

Export  of  Illuminating,  from  Batoum.    (T.R.) 

Extrac:  from  Vegetable  Seed.     (P)  Kraus 

Filtering  App;  tor.    (P)  Conrader 

-Gas.    See  undt  r  <  las. 

Geraiuum.     (Duyk) 

Hazel-Xui .    (Schottler) 

Inf:  of  Comp:  of  Alizarin  on  Shade  of  Lake    Pi 

(Lidow ) 

Lemon-Grass.    (Duyk ) 

Hanuf:  Gases  and  Effluents  from  Paraffin  and  Mineral  .... 

Of  Absinthe,  Exam:  of.    (Umney)  

Of  Anise,  Exam:  of.    (Umurv) 

Of  Anise.     (Duyk)  

Of  Bergamot.    (Schimmel  and  Co:) 

Of  Boronoa  Polygalifolia,  Exam:  of.    (Umney) 

Of  Cloves.    (Scliiinmel  and  Co:) 

Oi  Eucalyptus  Citriodora,  Exam:  of.    (Umney) 

Of  Fennel .    (Duyk) 

Of  Fennel.  Japanese.     (Umney) 

Of  Lavender.     (Duyk) 

Of  Lavender.    (Schimmel  and  Co:) 

<>    Lavender,  Exam:  of.     (Umney) 

Of  Ledum  Palustre,  Ethereal.    (Trapp)  

Of  Lemon.    (Schimmel  and  Co:) 

Of  Lemon  Thyme,  Exam:  of.    (Umney) 

Of  Myrtle  Exam:  of.    (Umney) 

Of  Orange.    (Duyk) 

Of  Orange.     (Schimmel  and  Co:)  

Of  Pahnarosa.    (Gildemeister  andStephan) 

Of  Pelargonium  and  Otto  of  Roses.  Rhodinol  from.     (Bar- 
bier  and  Bouveault) 

Of  Pennyroyal,  Exam:  of.    ( U mney ) 

Of  Peppermint,  American.    (Schimmel  and  Co:) 

Of  Peppermint,  Exam:  of.    (Umney) 

Of  Petit  Grain.    ( Duyk)  

Of   Rose   Geranium  and  African  Geranium,    Exam:    of. 
( Umney) 

Of  Rosemary.     (Schimmel  and  Co:) 

Of  Rosemary,  Exam:  of.    (Umney) 

Of  Rue.    (SchimelandCo:)  

Of  Sage,  Exam:  of.    ( Umney) 

Of  Tansy,  Exam: of.    (Umney) 

Of  Thyme  of  the  Alps,  Exam:  of.    (Umney) 

Of  Turpentine,  Deodorising.    (Schiff )  

Of  Vervain,  Exam:  of.    (Umney) 

-Presses.    (P)  Dymond.    From  Eisenwerke 

Purity  of  Bergamot.    (Borntraeger) 

Quant:  Detenu:  of  Fusel-,  in  Alcohol.    (Kutscherow) 

TJoflniinr    Them-v  nnrl   Pi-u-tie..  of  XTi„.       /V.i.ln.lanl.:! 


54 
792 

ti-27 

ills 

898 

754 
222 
2S4 
102 

123 
391 
288 
741) 
221 
160 
17.'. 
680 
382 

1+0 
582 
S26 
223 

685 

12:; 
578 

S27 

727 


S2«; 
3IS8 
738 

7:;s 
7+0 


738 
925 
73S 
7+0 
670 
919 


Refining,  Theory  and  Practice  of  Min:    (Zaloziecki) 

Russian  Anise.    (Bouchardat  and  Tardy) 

s.  pur:  from  its  Volatile  Solvent.    (P)  ivfetzger 

Stains,  Removing  Min:,  from  Fabrics.   (P)  Johnson.  From 

Wallaeh  and  Co:  and  Schweitzer) 

Standard  of  Minimum  Flash-Point  for  Min:    (SteuartJ    17.;. 

Testing  Lubricating.    (Holde) 

Tung.     (Deeriug) 

Vaporising  Burner  for.    (P)  Barany  and  Mucke 

Oiled  Materials,  Use  and  Stowage  on  board  Ship.    (T.R.) 

Oils.    (Class  XII.)  +0, 122,  205,  281,  362,  +59,  5+8, 601,  660, 727,  817, 
Action  of  Aluminium  Chloride  on  Tar  and  Petroleum. 

(Heusler) 

Alteration  of  Solidifying  Point  of  Min:     (Holde) 

Analysis  of  Veg:  Lubricating.     (Fraenkel) 

And  Fats,  Detenu:  of  Solid  Fat  in  Artificial  Mixtures  of. 

(Waiuwright) 

And  Fats,  Recovering,  from  Clays,  Sands,  Ores,  &c.    (P) 

Crowder 

And  Fats.  Separ:  from  Solvent.    (P)  Lester  and  Riccio.... 
And  Hydrocarbons,  Burning  Vapour  produced  from,    (P) 

Poitrimol 


788 
169 

925 
738 
739 
919 
925 
670 

373 

925 
739 
919 

738 

925 
739 
925 
739 
739 
739 
5+8 
739 
601 
739 
+77 
107 
37+ 
817 

648 
335 
138 

6G1 
++3 

838 

999 

564 
660 
282 

620 

123 
283 


pAGK 

Oils — cont. 

And  Lamp  Accidents.    (T.R.  I 22s 

Applying  Compressed  An-  or    Vapour   for    Injection   or 

Ejection  of  Min:     (P)  Brarnwcll 1911 

Cinnamon.     (Duyk)  739 

fit ronellal  Group  of  Ccinp:  in  Essential.     (Tiemaun  and 

Schmidt  I  :„:i 

Congealing  Points  of  Veg:    (Holdeand  ELuUemann) 122 

Congelation  of  Dark  Min:     (Holde)  13s 

Detec:  of  Fatty  Oils  in  Min:     I  Halphen) 382 

Detec:  of  Rosin  and  Rosin  Oil  in.     ( fjlzer) 382 

Detec:  of  the  Adulteration  of  Essential.    (Gossart) 682 

Detenn:  of  Heat  of  Brominatioii  in.    (Wiley) :;s| 

Electrical  Conductivity  of  Fats  and.    (Herlant) 562 

Essential.     (Duyk)  789,  826, 919 

Estim:  of  Gas-producing  Value  of  Min:    (Heifers) 922 

Estim:  of,  Essential,  in  Alcohol,  by  Common  Salt,    ilvout- 

cheroff) ^ 561 

Exam:  of  Essential, and  Essences  from  Govt:  Flower  Farm, 

Dunolly.  Victoria.     (Umney) 73s 

Extrac:  of  Terpene  Alcohols  from  Essential.    (Haller) 556 

Fats,  &c,  Treatment  or  Oxidation  of.    (P)  Banner 123 

I'm-  Greasing  Wool.    (Merstone)  122 

Illuminating  and  Heating  with  Min:    (P)  deSchodt 711;, 

1  »l Naphtha  and  Lubricating,  of  Spain.     (T.R.) 225 

Oxidation  of,  Determ:  of  Degree  of.     ( Bishop) +75 

Pensky  Flashing-Point  Tester  for  High  Boiling.    (Holde)  13s 

Physical  and  Chem:  Properties  of  <  lalifornian.    (Blasdale)  211:. 

Purif:  Veg:     (P)  The  Cleveland  Linseed  Oil  Co:    123 

Quality  of  Petroleum.    (Kissling) 11(2 

Refining   Petroleum.      (P)    Johnson.     From    The   Ohio 

Oil  Impt:  Co:  

Refining  Veg:     (P)  Mitchell ,;,;:; 

Kesins^&o.,  Extrac:  of,    (P)  Moiv. 792 

Separ: Purifying,  &c.     (P)  Mitchell 54s 

Spread    on    Cotton    Wen!.    Spontaneous   Combustion  of; 

(Mackey) 90 

Dais    Jta.App    for  Distill:  ic.     (P)  Horefall 190 

Treatment  of  Drying-.    (P)  Audreoli  123 

Uniform  Methods  of  Testing  Min:  Lubricating      (Holde).  187 

Valuation  of  Ethereal.    (Scliiinmel  ami  Co:) 925 

\  1  seen  let  lie  Tests  of,  at  High  Temp:      ( Holde) 138 

Viscometric   Tests    with    the    Engler    Instrument    for. 

(Holde) 138 

Wool-.    (Lewkowitsch)  +59 

Oleaginous  Materials,  App:  for  1  <  Mitchell 377 

Olive  Oil,  Californian.    (T.R.) 753 

Seeds,  Comp:  of  Wild-.    (Hubert)  660 

Onion,  Quercetin  in  the  Outer  Skins  of  the.     ( 1',  rkid  ami 

Hummel) 646 

Ontario,  Coal  Discovered  in.    (T.R.) ?>\> 

tip i:ite,  Pellotine  as  an.    (Jolly) [79 

Opium  Assay.    (Dott)  yj 

Determ:  of  Morphine  in.    (Loof)  s.34 

Estim:  ef  Morphine  in.    (Looff) 478 

Opoponax.    ( Baur) 373 

Oran,  Petroleum  in.    (Evrard) 7,,,; 

Orange  Oil.    (Schimmel  and  Co:) qob 

Oil.    (Duyk) ...„•  .,r,, 

Ore,  App:  for  Roastiug  Pulverised.    1 1')  Naef 359 

Ores,  Analysis  of  Chrome.     ( Waller) 1  ;, 

And  Liquids  containing  Gold  and  Silver,  Treatment   of 

(P)seott ;  m 

And  Mattes,  Roasting  Sulphide.     ( P)  Clans 816 

And  Metals,  Estim:  of  Antimony  in.    (Clark ) , ,  255 

Chlorination  of  Gold.    (Hawkins) 331! 

Clays,  &c,  Recovering  Oils  from.     (P)  Crowder J23 

Containing  Zinc,   Lead,  and  Silver,  Treatment   of.      (P) 

Hoepfner 45s 

Effect  of  Adding  Titanif:  to  Phosphoric,  in  Blast  Furnace' 

(Rossi) 5 M 

Electrolytic    Prod:    of   Zinc  from.      (P)    Burghardt   and 

Rigg)  9119 

Electrolytic  Prod:  of  Zinc  from.    (P)  Siemens  and  Halske.  2si 

Extrac:  Gold  from.    (P)  Hinman   120 

Extrac:  Gold  from  Refractory.    (P)  Maxim .'  907 

Extrac:  Metals  from,  and  Util:  of  By- Products.     (P)  Miles  2112 

Extrac:  Zinc  and  Lead  from  Mixed,     i Lorenz) '.79 

Extrac:  of  Copper  from  Sulphuretted.     (P)  .lames 721 

Extrac:  of  Gold  and  Silver  from.     (I')    MaeArthur  and 

Yates 203 

Extrac:  of  Gold  and  Silver  from,  by  the  Cyanide  Process. 

(P)Pfleger 119 

Extrac:  of  Gold  and  Silver  from.    (P)  de  Neufville 1211 

Extrac:  of  Gold  and  Silver  from.     (P)  May sir, 

Extrac:  of  Gold  and  Silver  from.     (P)  Schmidt 457 

Extrac:  of  Lead,  Silver,  Gold,  Ac.  from.    (P)  Angel 119 

Extrac:  of  Metals  from  Refractory.     (P)  Woolford ,  72-1 

Extrac:  of  Metals  from  their.    (P)  Lewis  and  Gelstharp  . .  sl+ 

Extrac:  of  Precious  Metals  from,     il  |  Pelatan  andClerici.  281 

Extrac:  of  Precious  Metals  from.     1  P)  .1.1  mes 658 

Furnaces  for  Treating.    (P)  Thomson  and  Worsley 23 

Insoluble  Phosphorus  in  Iron.    (Mixer) ' 743 

Mattes,  &c,  Reduction  of  Argentiferous,  and  Auriferous 

Copper.     (P)  James 724 

Notes  on  Assay  of  Silver.    (Miller  and  Pulton)  217 

Obtaining  Chlorine  and  Zinc  from.     (P)  Lewis  and  Gels- 
tharp    119 

<  ibtaining  Copper  from.     (P)  Burghardt '.1117 

Obtainment  of  Zinc  from.      (P)   The  Cowper-Coles  Gal- 
vanising Syndicate  and  Cowper-Coles 
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PAGE 

Ores— eont. 

Recovery   of    Metals    from  Crushed.       (P)    Eobson    and 

Crowder 1-" 

i;  ■■  i 1 1.  i  m .:,    I  i  e  i  i  c                 -'          (S  bupphaus) 330 

Reductionol   Pulverised.    (P)  D'n  son 60S 

Boasting  Iron       Wed       -      721 

Sele  \      m"    of    Dilute    S  lut;ons    of    Potassium 

Cvanide  up  in.                1"' 

Smelting  Fine.     (P    I                 ';v' 

Treating  Antimony  G                          P    Jones o'.'Lt 

Treating,    ■'    the  C         I     Process.    I P)   Appleby.    1 

Gi  >w  ins 598 

Tre  ttiiif  Retrai                                           :,;" 

1 1    itmenl    ol     \  u  nil    us.      P     Whiteman.    Prom    1 

Com:  Generate  I'Alui  >a  des  Brevets  F. 

Raynaud :'1' 

Treatmenl  of  Coppc          Son                 '        -    M1 

Treatmenf      <  ■                                       (P)  '    iristm  is —  i:.7 

Treatment  of  Mercury,  in  the  Asturias,  Spain 723 

Preal it  of  Sulphurised.    (P)  Butterfield   721 

Tr.-.it ni.ni  ol  Zinc  beai  iug.    (P)  Ashcroft 653 

Util:  of  Liquors  from  Chlorination-roasted.    (P)  Brewer..  :;7 

Wetherill  System  0                  Concent:  of  Zinc-Iron 597 

Organio  Acids,  Action  of  1   chtoa.    (Fay) 179 

Comp:  R9duotion  of.     (P    Kelh       S61 

Comp:  Synthesis  of  Physiologically  Utive.    (Kohn) 77.". 

Mat:  Estim:  of,  by  Chromic  Acid        Barnes)  82 

Mat:    Estim    of,  in  Water   I  Permanganate. 

(Skupevsky)  WO 

Orthn-amidodiphero  .  Products  of.    (Fischer 

and  Discbinger)    536 

Ben  :oylphenol.     (Colin) ,•■■■•••, >71' 

Sulphobemoic    Icid     Pre]     ol    Imide    of.     (Pi    Johnson. 

From  The  1 

in, nit.  Tiinl  Co:  ■  828 

Orthonitrotoluene    Paras   Ipl  icid,    Prod:   of.    (P)    Soc: 

Chim:  des  Usines        B          920 

Osmose  Frames,  Fills  for.    (Koydl) '-' 

Process, Mucilage se]  iratedinthe.    (Anderlik) 286 

Otto  of  Roses.    (Conroy  1 924 

1  if  Roses.    ( Duyk)  v- 

Of  Rose,  Exam:  of.      I:   1 ■ ;:l 

Of  Roses,  Constitution  of  Rl     I         I       Ictive  Principle  of. 

(Barbier  and  Bouveaiilt) * ;;' 

Of  Roses,  Charac:  of.     ( Umney  1 95 1 

Ovens,  App:  for  keeping  Uniform  Temp:  in.    (P)  Lake.    From 

ScWabe 888 

Domestic  Gas  from  By-Product.     (T.R.) Jon 

See  also  Furnaces  and  Kilns. 

Oxalic,  Acid,  Behaviour  of,  during  putrefaction.    (Vitali) 290 

Acid,  Inf:  of  Temp:  on  Fi               free.    (Wehmer)  COJ 

Oxazina  Col:,  Action  of  Light  on.    (Thorpe  and  others)...    798,799, 

300,  sou,  SOI 

Oxazines.    (Mohlau  and  Uhlmann) 585  585 

Oxide,  Prod:  Mag                                       brand W 

Oxides,  Determ:  of  Tar    i     b,    Metallic.     (Krug) 299 

rnf;  0f  For  I  1  nonum  Mantles. 

(Drossbach  1 •  •  •  89° 

Reducing  Metallic,  b;    I  if  Alkaline  Metals,    (P) 

Moral 5*~ 

Oxybenzoic  Acids,  Combination  ol    Lntipyrine  with.    (Patein 

andDufau) 670 

Oxycamphor.    (Manasse) 919 

Oxycellulose.    (Tr              1             ITollens) 56 

Oxydase  or  Solubl  Oi                     Perm  at,  New.   (Bertrand)  565 

en,  Appj  for  Transfon     ag,  into  Ozone.     (P)  Otto 33 
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I  Ixyketone  Col:,  Action  of  Liprht  on.    (Thorpe  and  others)     801,  802 
Oxypiperidine  Carbo  A,  id  natives  therefrom. 
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Pulp.  Bleaching.    1  P)  Stehle 

Sails 30 
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Manuf:  of.    (P)  Otto  and  Ferlej S74 
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Persulpliuric  Acid.  Forma:  of.    ( Elhs  and  Schonherr) 360 
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As  Fuel  for  Boilers.    ( Le  Chatelier)  702 

Benzene  and  Coal  Tar  Benzene,  Distinguishing  between  . .      53 
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Capacity  of,  for  Absorbing  Atmos:  Constituents.  (Ostrejk 

Consumpticn  in  Germany 88S 
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InOran.    (Evrardi  700 
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Phenols,  Reactions  of  Albuminoids  and.    (Ackermann) 221 

Reduction  of  Ethers  of  Toluene  Azo-.      (Dusterbehn  and 
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In  Iron  Ores,  Insoluble.    (Mixer) 743 
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Of  Paris.  Method  of   Blowpipe  Analvsis,   Extensions  of. 

(Andrews) 829 

Treating    Waste    Materials    to    obtain.     (P)    Lester    and 

Thomlinson 5tU 

Plastic  Comp:    (Pi  Rawbon  and  others 450 

Comp:  for  Sewer  Pipes,  Ac.    (P)  Woods 596 

Comp:, Manuf:  of.     (P)  Masdolf 16] 

Material.  Manuf:  of.  from  Vsliestos.     (PlGr.it.- 888 

Substances  for  Building.    (P)  Lake.    From  Friedheim  . . .  uOl 

Plates  for  Batteries.    See  inula-  Batteries. 

Manuf:  of  Porous,  Hard  and  Acid-resisting.     (P)  Schuler..  720 

Platinum,  Assaj  of.    (Miller) 379 

Fusibility  of,  in  Coke  Blast  furnaces.    (Meyer) 156 

In  New  South  Wales,  Occurrence  of 657 

-Iridium    Vessels,    for     Laboratory    CTse,    Durability    of. 

(Fairley) 866 

Melting  Point  of.     (Holman  and  others) , 655 

'i    New  South  Wales.    (T.R.) 228 

Separ:  of  Palladium  from.    (Cohn  and  Fleissner) 711 

Plumbago,  Transformation  of  Carbon  into,    (Reyval) 38 

Podophyllum,  Indian.    (Dunstan) 918 

Poisoning,  Aniline 667 

By  Carbonic  Oxide.    (Herman) 854 

Polarisation,  Inf:  of  Temp:  on.    (Sachs) B81 

Polishes,  French  and  like.    (  P)  Bratsch 208 

Porcelain,  Prod:  of  Colours,  on.     (P)  Albreeht.     From  Knapp  .  652 

Pi     1   of  Metallic  Deposits  on.    (Hansen) 450 

Portugal,  Tariff  Mudif:  in.    (T.R.) 481 

Potash  Bulb.New  Form  of.    (Gombergl t'21 

Crude  and  Refined  Carbonate  of.    ( Metsel) 876 

Estinnof.     (Prager)   473 

Estim:  of,  as  Potassium  Platinoehlonde.    (Bauer) 173 

Manuf:  of  Phosphatts  of.    (P)  Jamicson 810 

Salts.  Manuring  Sugar   Beets  with,    (Bodenbender  and 

aydlewski)   f- 

Potassiuni  Bicarbonate,  CTse  of,  in  Voluin:  Analysis.    (Freyss).  674 

Chlorate,  Manuf:  of.    (Bayer)   32 

Chlorate  Manuf:  of.    (P)  Haxgreaves  and  Bird 113 

Chromate.  Preservation  of  Milk  by.    (Froidevaux)  666 

Cyanate  Detei .  .,r,  m  Petasstum  1  yanido.     (Schneider)-..  51 

Cyanide,  Duty  on.     (T.R.)   ?31 

Cyanide,  Extract  Gold  by.    I  Loewj 597 

Cyanide,  Manuf:  of.    (P)  Kellner 274 

Cyanide,  Manuf ;  of,  b\- Ammonia  and  Heat.    (Caro) 33 

Prep:  of    fjiazomethanedisulphonic   Acid    from 

Sulphurous  Aoid  and,    (Pechmanu  and  Manck) 301 

Cyanide  Prod:of,JM  Atmos:  Nitrogen.    (Caro) 33 

t  'Van  hie.  Relative  Weights  of  Gold  and  Silver  Dissolved  by. 

(Maclaurin)    656 

Cvanide.  "Selective  Action"  ol   Dilute  Solutions  of.  on 

'    Gold  and. Silver  Ores.    (Mactear) 116 

Cyanide,  Synthetic  Manuf:  of.    (Caro) 33 

Duty  in  the  1  nited  States,    ri'.R.) 22.; 

Estimtof.    (Dupre) 478 

Estim:  of.     ( 1  a. He  1 61 4 

Iodide    Iction  ofHypoebJorOUS  Aoid  on.     (lvlunenko) 136 

Manvif:  of.    (Pi  Kendal 907 

i'ei    irlmiiate.    Electrolytic  Prep:  of.     (Constam   anil  vim 

Hansen) 815 
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Potassium— cant. 

Permanganate,    Estim:     of    Org:     Mat:     in    Water    by. 

(Skupevsky ) 1 11  ■ 

Permanganate,  Use  of.  for  Detec:  Wood  Pulp  in  Paper 833 

Platinocbloride,  Estim:  ol  Potash  as.    (Bauer) i"3 

Shipment  of  Sulphide  of .    (T.R.)    838 

Trinitride,  Separ:  of  Thorium  by.    (  Dennis) 890 

Zino  Double  Cyanide,  not  a  Solvent  tor  Gold.    (Wells)....  in; 
Potato  Disease,  Experiments  with  Bordeaux  Mixture  to  Pre\  int. 

(Hendrick) 332 

Trade  of  Berlin.    (T.R.)   186 

Wort,  Excess  of  Lcidin.     (Heinzelmann) 916 

Potatoes,  Fermentability  of  Wort  prepared  from.    (Seheibuer)  666 

Preservation  of.    (Paulsen) 666 

Solaninein.    (Meyer)  210 

Variations   in    Ferment:  Limit    of    Different.       I  Heinzel- 
mann)    287 

Yield  of  starch  from,  in  1896 913 

Pottery.    (Class  VIII.). .    36,'ips.  275.  :r,7.  imi.  r,  1 1.  v.r.  i;v,  sns,  :nn 

Powder,  RnmogeneousMixingProduotof.   (P)  Fahnehjelm. . .  22 
See  under  Explosives. 

Powders.  Manuf:  of  Washing.    ( P)  Warwick  and  others 212 

To  Remove  Paint,  &c.     (P)  de  Liebbaber 207 

Practical   Studies    in   Ferment:      (Hansen.     Translated   by 

Miller  I 142 

President's  Address 195 

Presses,  Const:  of  Anglo-American  Oil-Mill.    1  P)  Selby 28 

Principles.  Localisation  of  Active.     (Sauyan)  

Printing  Comp:  for  Textiles.  6c.     1  Pi  Sharp 804 

Proceedings  of  the  Fifteenth  Annual  Meeting 484 

Producer-Gas.    See  uti  lor  Gas. 

Propeptone  in  Beer  Wort.     (Schjerning) 63] 

Prot  en  is  of  Malt.    (Osborne  and  Campbell) 

Prussiates,  Manuf:  of.    (P)  Bower 271 

l'seiulaconitinc.     (Freutul  and  Nieherhofheim) 169 

Pulp,  App:  for  Grinding,  in  Manuf:  of  Paper.    (P)  Hibbert...  29! 
Prod:  of.  for  Making  Paper  and  Millboard.     (P)  Davies 

anil  Goodfellow 564 

Washinir  and  Bleaching  Sulphite 467 

See  also  Paper. 

Pulque,  Manuf:  of,  in  Mexico.    (T.K.) 623 

Pulverising  App:    (P)  Patrick 653 

Pump.  Distill:  with  Autoin:  Mercury.     (Kra           I  Dyes) 21 1 

Pumps  for  Acid.    (P)  Peyton 544 

For  Discharging  or  Transferring  Liquids.    (P.)  Brandell..  21 

Purif:  App:  for  Water.    (Pi  Guttmann 

Purpurinc.  Manuf:  of.    (P)  Imray.    From  The   Pari.:  vorm: 

Ale  1st  .a-.  I.ueius,  and  Bruning ti,; 

"Pyrantin,"  \  [few Febrifuge.    (Piutti)  373,555 

Pyrites,  Determ:  of  Sulphur  in.    (Gladding) 617 

Pvroe.i'.erliiiiaiiii.vilro-llionacctic   Acid.  Manuf:  of.     (P)  Chcm: 
Pah:  von  He.Vilell 

-Mouacetic  Acid,  Obtaining.     (P)  Majerl  170 

Prod:    of    Mono-AIkyl    Ethers  of.    t  P)   1  fab    von 

Heyden 741 

Pyrocollodion  Smokeless  Powder  of  Mendeli            B     lindjy) .  558 
Pyrogallol,    Estim:    of    Oxygen    by    Alkaline    Solution    of. 

(Clowes  I 1 70,  7  12 

Pyroligneons  Products.    Determ:   if   Acidity  of.    (Seheurer- 
Kestner) 

Pyrometer  for  Blast-Fun                          B            li) 904 

Le  Chateher's.    (Heraus)  376 

[JseoftneLeChatelier-Hcra>us,inIron  Work  v.   (Wedding)  829 

Pyrometers  and  their  Errors.    (Wiborgh)  741 

For  Testing  Heat  in  Furnaces.    (P)  Watson  and  otl    1-...  172 

Pyrotechnic  Comp:,  Manuf:  of,    (P)  Weipnen h 214 

PyroxyUn,  B  P.,  Noteson.      Dyrei  I  672 

I   imp:  Manuf:  of.    (P)  Greening 124 

Neu  Solvent  for.    I  Slichaelis)  671 


Qiiari/Min.     il.K 

Quebracho  Colorado,  Col:  Mat:  of.     1  Pcrkin  ami  Hummel 60S 

Quercetin    In  Outer  Skin    of   Hulh   of  Onion.     1  Pcrkin  and 

Hummel)  646 

Quicksilver  [ndustrj  ol  Russia.    I  I'.K.i '.'3t 

Pro.l:  of,  in  California.     I  T.K.) 752 

Quinine  and  Cinehonine,  Detec:  and  Separ  of  Citric  and  Alalic 

Isby.    [Lindetl  924 

Chlorhydro-Sulphate  of .    (Georges) 165 

Prep:  and Rotatorj  PowerofApo-,    (Lippmann) 213 

Sulphate.  Ac,  Indent  ilicat  1..11  Of.      (Hyde) 207 

Sulphate,  Testing  of.    (Kubli)  681 

Titration  of.     (Allen)  386 

(Juinoline  and  its  Derivatives,  Skraup's  Process  for  Prep:  of. 

(Kneuppel)  Il1 

nil ml  ami   Diaoht  In  rme 609 
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Raffinose,  Hydrolysis  of,  by  Soluble  Ferments.    (Bourquelot)    465 
I   feci  of  Admixture  of  Kentish,  on  Portland  Ce- 
ment.   (Butler) S09 

Railway  Reg  tor  Conveyance  of  Ether,  1896.    (T.R.) 83 

Rnniie  Cultiv:  ill  Jamaica.    (T.R.) ls:l 

Treatmentof.    (P)  Mel  vor  and  Chester 448 

Ranson  Process  for  Prod:  of  Sugar 820 

Rape  and  other  Veg:  Oils,  Congealing  Points  of.    (liolde  and 

Ruhemann) 122 

-Seed  Meal,  Test  for,  as  an  Adulterant  of  Mustard  and  Lin- 

seed  Meals.    (Jaworowski) 679 

null.  New  Conip:  from  (lie  Root  of  Raphanus  Niger. 

(Moreigne) 555 

Rapinic  Lcid.    (Zellner)  861 

l:  CI  iver  for  Fract:  Distill:  of  Finning  Solutions.     (Eberhard).    294 

Refrigerating  App: 22 

App:    (Linde)  886 

App:    (P)  Thompson.    From  Ballantine 262 

See  also  under  <  tooling  App: 

Refuse,  App:  for  Burning  Town.    (Pi  Glaskin 369 

Destructors  for  Consuming  T<  >wn.     ( Macadam ) 162 

'        Furnace  for  Consuming.     (P)  Alliott  and  Paton 289 

Set  also  und<  r  Residuesand  Wastes, 
Report  of  Committee  on  Pood  Products  Adulteration.    (T.R.)      624 

Of  the  Dangerous  Trades  Committee.    (T.R.) 626 

On  Action  of  Light  on  Dyid  ('..I:     i  Tnorpo  and  others)  ...    798 

OnAlkali  Works, 32nd Annual.    (Carpenter) 511 

On  Chloroform,  Ethers,  &o.,  for  Yeai  ending  Mar.  SI,  1896. 

(T.R.) est 

( In  Fxplosives  for  1895,  Twentieth  Annual 557 

On  Progressin  the  Extrac:  of  Metals,  Annual.    (Schnabel)  65S 
On  Progress  of  Chem:  Technology  ofTextiles  during  is'.'.'.. 

(Witt  and  Buntrock) 589 

Eepi  rts,  Diplomatic  and  Consular 226,  308,  3SS,  481,  507,  623. 

688,  751,  931 

Resazurin  as  an  Indicator  in  Alkalimetry.    (Crismer)  618 

Rescue  App:  for  Use  in  Noxious  Atmos:     (Carey) 851 

Residues.    See  also  under  Effuse  and  Wastes. 

Resin,  Detee:  of,  in  Fatty  Oils.     (Cornfitto) 680 

In  Sulphite  Wood  Pulp.    (Mayr) 468 

Mayr's  Method  of  Tapping  Trees  for  Extrac:  of 910 

Sizing 918 

Resins.     (Class  XIII.) ...     40, 124,  207,  283,  363,  461,  518,  602, 661,  727, 

818,  909 

Retort  for  Distill:    (P)  Kuess 191 

Resists  on  Aniline  Black,  Whi  iiv-l.     (Blochand 

Schwartz] 710 

On  Aniline  Black,  White  and  Coloured.     (Romann) 710 

Respiration,  Artificial 824 

Retort,  Annular.    (P)  Pease  and  others 261 

For  Distill:  Heavy  Bodies,  such  as  Gum  and  Resin.    (P) 

Kuess 191 

Retorts  for  Furnaces,  Revolving.    1 1')  Xeadon  and  Adgie 185 

For  the  Manuf:  of  Gas.    (P)  Green  and  Oates 190 

Reuniol,  Rhodinol,  and  Geraniol,  Alleged  Identitj  cf.    (Hesse)   292 

Revenue  and  Expenditure  for  1S!)5,  Statement  of 399 

Rhamnose,  Crystallised  Anhydrous.     ( Fischer) 550 

Derivatives.     (deBrnynand  van  Leent) 606 

Rhei  and  other  Ve^:   Fibres,  Bleaching.    (P)   Maclvor  and 

Chester 355 

Ramie,  and  China  Grass,  Treatment  of.     (P)  Melvor  and 

Chester  . '. Us 

Rhodinal  and  Citronellal.    (Barbier  and  Bouveault) 373 

And  Geraniol.     (Bertram  and  Gildemeister) 292 

And  its  Transformation  into  Menthone.    (Barbier   and 

lion  \  eault ) 373 

Constitution  of.    (Barbier  and  Bouveault) 469 

From  Oil  of  Pelargonium  and  Otto  of  Roses.     <  Barbier 

and  Bouveault ) 373 

Geraniol,  and  Reuniol,  Alleged  Identity  of.    (Hesse) 292 

Or  Geraniol.    (Eidmann  and  Huth) 292 

Rhodium,  Iridium,  and  Palladium,  Solubility  of  Carbon  in 

(Moissan)  .' 622 

Rice,  Comp:  of,  Imported  into  France.    (Balland) 130 

Rigaud  Process  of  Gold  Extraction,  The 597 

Rontgen  Rays,  Estim:  the  Intensity  of  the.    (Branson) 865 

Rays,  Photo:  by  the.    (Davis )  82 

Rosauiline  Series,  Col:  Mat:  of  the.    ( Friedel  and  de  Bechi) ...    268 
Rose   Oil,  Citronellal    Conip:    in    Turkish.    (Tiemann   and 

Schmidt)  564 

Rosemary  Oil.    (Sclnmmel  and  Co:) 925 

Roses,  Char:  of  Otto  of.     (Umney) 924 

Ottoof.    (Conroy)  924 

Otto  of.    (Duyk) 827 

Rose's  Method  for  Estim:  Amount  of   Fusel  Oil  in  Fine  Spirit. 

(Glasenapp) 140 

Rosin  and  Rosin  Oil,  Detec:  of,  in  Oils  and  Varnishes.    (Ulzer)    382 
Rosiuduline,  Conversion  of,  into  Parent  Azoniuui  Comp:    (Kehr- 
munu) 802 
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Rubber.    Seeunder  India-Rubbcr. 

Rue.  Oil  of.     (Sohinvmeland  Co:) 925 

Rumex  Nepalensis,  Roots  of.     (Hesse) 554 

Russia,  Classification  of  Sheep-dipping  Powder  in.    (T.R.)...  750 

DrugTia.le  of.     (T.R.) 754 

Minerals  in  Southern.     (T.R.) -27 

\r»  Petroleum  and  Ozokerite  Fieldsin.    iT.R.) 932 

<  leenm  nee  of  Graphite  in.    (  Helmhacker)  300 

Oil  and  Ozokerite  Deposits  in S93 

Petroleum  Industry  of  the  District  of  Ter  in.    (Tumsky)  533 

Production  of  Salt  in.    (T.R.) 667 

Quicksilver  Industry  of.     (T.R.) 934 

Tariff  Classifications  in.    (T.R.) 836 

Tariff  Modifications  in.    (T.R.) 481 

Zme  iii.     (T.R.) 6S4 

Rust.  Prntec:  Metals  from.     (P)  Newton.    From  Farb:  vorm: 

Bayer  and  Co: 208 


Saccharates,  Alkaline.    (P)  Hutton 551 

fi.   i   ofPure.    (P)  Harje 43 

Saccharides,  Action  of  Alkalis  on  the  Phenyl-osazoncs  of  Di- 

and  Poly-.    (Lintner) 731 

Di  ,not  Fermentable  by  a  Fermentable  Sugar.    (Van.  Laer)   287 
Saccharine  and  its  Comp:  Manuf:  and    Treatment   of.    (P) 

Fahlberg 49,  920 

Manuf:  of  Benzamide-o-Sulphonie  Acid  and.    (P)  Neivtoi,. 

From  the  Farb:  vorm:  Bayer  :uid  Co:  292 

Preserving  Action  of.    (Burkard  and  Seifert) 19 

Prod:  of.     (P)    Johnson.    From  The   Chem:   Fab:   yorm: 

Goldenberg  and  Co: 828 

Saccharin.  Prod:  of.    (P)    Newton.    From  The    Farb:    vorm: 

Bayer  and  Co: 213 

Saccharomyces     Pombe,     The     Dextrin-fermenting     least. 

(Windisch)  127 

Saccharose,  Charac:  Reaction  for.    (Papasogli)  137 

Purif:  of,  and  Recovery  of  Sugar  from.    ( Wohl) 822 

Safranine  Col:,  Action  of  Light  on.    (Thorpe  and  others).     798,  799, 

801 

Safranines  and  Indulines.    (Fischer  and  Hepp) 536 

Constitution  of.    (Fischer) 646 

Constitution  of.    (Nietzki) 537 

New.    (Jaubert) 108 

Relations  of  Indulines  to.    (Fischer  and  Hepp)  192 

Relation  of  the  Indulines  to.    (Kebrmann) 536 

Sagapenum.     ( ilobenailel) 373 

St.  Nazaire,  Customs  Reg:  affecting  the  Port  of.    (T.R.) 225 

Salicin,  Characterisation  of.    (Formiinek)  53 

Salii  ylate,  Di-iodomethyl.    (Arnheim) 469 

Salicylic  Acid  and  Hexamethylenetetramine,  Comp:  of.     (P) 
Inn-ay.    From  The  Farb:  vorm:  Meister,  Lucius, and 

Briining 828 

Acid,  Quant:  Detenu:  of.    (Preyer) sit 

Salt .  App:  for  Manuf:  of.    (P)  Dai  is 807 

D  1  omposed  inthe  Leblancand  Ammonia-Soila  Processes. 

Forbes  Carpenter) 5tl 

Decomp:of,  in  Prod:  of  Sulphate  of  Soda.    ( l'j  Thomson 

and  Worsley 35 

Estim:  of  Essential  Oils  in  Alcohol  by  Common.     (Kout- 

cheroff)  561 

E\  aporators  for  Obtaining  Common.    (P)  Scott 102 

In  the  Isle  of  Man.     1  Hawkins)  712 

Manuf:  of.    (P)  Gutierrez *50 

Prod:  of,  iu  Russia.    (T.R.)  067 

Treatment  of  Brine  in  Manuf:  of.    (P)  Todd 336 

Salts.     (Class  VII.)  . .  32, 113,  197.  273,  356,  449,  541,  692,  650,  712,  S06. 

902 

For  Nickel  Plating.  Exciting.    (Le  Roy) 517 

Inversion  of  Sugar  by.     (  Lung)  550,  663 

Manuf:  of  Diazo,  for  Pnd:  of  Col:  Mat:  (P)  Newton.  From 

The  Farie  vorm:  F.  Bayer  and  Co: tfii 

Manuf:  of  Stable  Diazo,  for  Prod:  of  Col:  Mat:    (P)  Newton. 

From  The  Farb:  vi  inn:  Bayer 34,9 

Obtaining  Acetic  Acid  from  Pyroligneous.    (P)  Thompson. 

From  von  der  Linde 357 

Of  Ammonia.  .Manuf:  of.     (P)  Rasehen  and  Brock  271 

Of  Fattv  Acids  and  Soaps,  Behaviour  of,  in  Water.    (  Kraff  t 

and  Wiglow ) 20.) 

Purif:     (P)  Rohrbach 700 

Separ:  of,  from  Solutions.    (P)  Kellner 35 

Spi  <  t  rum  of  Phosphorus  in  Fused,    (de  Graniont) 616 

Saltpetre  in  South  Africa.    (T.R.)  8S6 

Manuf:  of  Explosives  containing.    (P)  Bielefeldt 921 

Sand  Cement.     (Wallein) 35S 

Inf:  of,  on  Cement  Mortar.     (Cooper) 199 

Sands  and  Pulverised  Ores,  Reduction  of  Metallic.    (P)  Dick- 
son      658 

Prussian  Normal ,  from  Freiuwalde.    (Cary) 810 

Sandmeyer's  Reaction.    (Walter)  618 

Sanitary  Chemistry.    (Class  XVIII.)      43, 131,  212,28a,  368,  166,553, 

609,  667,  733,  824,  916 


THE  JOURNAL  OF  THE  SOCIETY   OF   CHEMICAL  INDUSTRY.         [March  ai.is97. 


PAGE 

Sansevieria  Zeylanica  Fibre,  Report  on 539 

Saponification,  Cold.    (Henriques) 209 

Saturation  and  Critical  Temp:    (Crismer  and  Motteu) 300 

Sauerbeck's  Tables.    (T.R.) 755 

Sawdust,  Ignition  of,  by  Nitric  Acid.    (Arcbbutt)  81 

Scandinavia,  Wood  Cellulose  Industry  of.    (Beveridge) 249 

Schiu"s  Reaction.    (TTrbain) 560 

React  ion  and  Acid  Magenta.    ( Letevre) '■<-- 

Scbizosaccharomyces  Pombe,  'Cm    Dextrin-Fermenting  feast. 

( Rotbeubach ) S66 

Schlippe's  Salt,  Prep:  of.    (Prunier)  563 

Scbroeder's  Researches  on  I  nbairing,  Sweating,  and  Liming 

Processos.    (Haenlein)    662 

Schrotter's  Ann:  for  the  Determ:  of  Carbonic  Anhydride,  Modif; 

of.    (Kohn) 248 

Scopolamine.     (Schmidt)  7:i7 

And  Atroscine.    (Hesse)    613 

And  /'-Scopolamine.    (Hesse) ills 

Scrubber  Washers  foi  Purif:ofGas.    (P)  Kirkham 644 

Sea-Water,  Hardening  of  Portland  Cement  in.    (Becli)  358 

."Water,  Obtaining  Caustic  Soda.  Hydrogen,  and   Chlorine 

bj   Electrolysis  of.    (Pi  Baldo 198 

-Water.  Removal  of  Gold  and  Silver  from,  by  Muntz-Metal 

Sheathing.    (Liversidge)   598 

Seaweed,  Treatment  of,    (P)  Krofting 720 

Sebaeic  Acid,  Obtaining,  from  Wool,    I  P)  Sahlfeld 909 

Seeds,  Comp:  of  Oleaginous.    (Hubert) 660 

Sensitisers  for  Gelatino-Ohloride  Dry  Plates.  New.    (Ederand 

Valenta)  171 

Separ:App.    (P)  Johnson  and  Walker BS8 

Septentrionaline,  Besearches  on.    (Bosendahl)    736 

Sesame  Oil,  Charac:  Reaction  of.    (Wauters) 221 

Sewage  and  other  Liquids.  Treatment  of.    (P)  Ives 733 

App:  for  Disinfection  of.    (P)  O'Dowd  4<>7 

Comp:  for  Treating.     (Pi  Kinloch  and  Heap 917 

Comp:  for  Treat  ineiii  el'.     (P)  Burghardt    3<>!> 

Effluents,  Manuf:  of  Material  for  Filtering.   (P)  MacDonald  887 
Effluent,  Recoveryof  Ammonia  from.    (P)  Twynam  and 

Matthews lit 

Effluents,  Report  on  Filtration  of.     (Eoscoe) 916 

Electrolytic  Treatment  of.    (P)  Hargreaves :H7 

Preeip:    (P)  Purvis is 

Purif:  of.    (P)  Candy 181 

Purif:  of.    (Pi  Slater  and  others 667 

Sludse,  Separ:  Solid  or  Semi-Solid  Substances  from.    (P) 

Birch 553 

Tanks  for  the  Clarification  of.     ( P)  Pickering 289 

Tanks  for  the  Preeip:  of.     (PI  Sk,  Isey 132 

Tanks,  Preeip:  and  Filtering.    (P)  Wilson 553 

Treatment  of;    (P)  Cameron  and  Commin 4r,7 

Treatment  of.    (P)  Hood  and  Salamou H',7 

"  Shakdo,"  a  Japanese  Alloy    116 

Sheen-Dip  Powder.     (P)  Quibell 917 

-Dipping  Powder  in  Russia.    (T.B.)   750 

Dips.  Manuf:  of  Soap  for.     (P)  Saatmann 661 

Scab  and  Sheep  Dips  in  the  Argentine  Republic.    (T.B.)  .  388 
Shells  of  the  Cocoa-Nut,  Comp:  of.    (Tromp  de  Haas  and 

Tollens) 56 

Ships,  Vats  &C,  Electro-Plating.     (P)  Cox 547 

Siemens  and  Halske  Process  for  Recovery  of  Gold.    (Butters)  812 
Steel,    Conversion   of,    into    Cementation-Crucible   steel. 

(Kern) 811 

Silesia,  Hard  Coal  of  Upper.    (Bremme)  888 

Silica,  Analysis  of.     (Gonthiere) 830 

analytical  Determ:  of.    (Wiechmann) 618 

Origin  of,  in  Heel  Sugar  Deposits.    (Weisberg) 828 

Solubility  of,  in  SuL-ar  Solutions.     (Weisberg) 823 

Silicates,  Decomp:  of,  by  Boric  Acid.    (Jannascb) 220 

Glass,  &c,  Boric  Acid  in  Mineral.    (Honig  and  Spitz)  7« 

Manuf:  of  Alkaline  and  Chlorine.    (P)  Peniakofi 308 

Silicates,  Pure  Hydrofluoric  Acid  for  Analyis  of.    (Allen) S78 

Silicic   \eol.   Separ:  of,    from  Argillaceous   Substances.    (P) 

Brunjes 450 

Silicon,  Action  of,  on  Iron,  Chromium,  and  Silver.    (Moissan).  115 

And  Uuminium  Alloys,  Analysis  of .    (Moissan) 136 

And  Aluminium.  Metallurgical  lpplic:of.     (Le  Ohateliei  I  8 

[ron.  Workingof  High,  in  the  Blast-Purnace.    (Kennedy)  115 

Prod:  of  Alloys  containing.    (P)  Kauftnann 120 

-    I.      (ClassV.) 30,  Ul,  196, 271,  852. 448,  5i>9,  588, 648,  80S,  898 

Absorption  of  Dilute  Acids  by.    (Walkeraml  Appleyard).  650 

Vbso  ption  of  Tannic  and  Gallic  Acids  by.     (Vignon) 112 

\ ii, l  Silk  Waste,  Loading.    (Pi  Puller  and  Biermann us 

(Lustro-Collulose).    (Cross  and  Bevan) 317 

Causes  of  Damage  to.    (Gianoli) so; 

Dye  for.    (tllrich) 802 

Batim:  ot  Weighting  Materials  in.    (Silbermann) 563 

Exam:  oi  Tu?sah,  in  Textile  Fabrics.    (Filsinger) 619 

Patterns,  Motion  of  Light  on.    (Thorpe  and  others) 802 

Review  of  Artif:  Dyestuffs  for  Dyeing  Fast.    (Werner)  ...  198 

Softening  and  Bleaching!  on  ore.    |  Bicbholzer) 9C0 

Textile  Palme  from  Glass  and.    (Schlumberger) -J71 

Warps,  Printing  of ;n 

yarn,  Quant:  Estim  of  Weighting  in.    (Herzfeld) 923 

S,  i    ilso  undi  r  'Textiles. 

Silks,  Printing  on 712 
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Silver,  Action  of  Silicon  on.    (Moissan) 115 

imalgam,  Heat  of  Forma:  of.    (Littleton) 904 

And   Gold,  Relative  Weights  of,  Dissolved  by  Potassium 

Cyanide.    (Maclaurin) 656 

And  Cold.  Removal  or.  from  Sea-Water  by   Muntz-Metal 

Sheathing.    (Liversidge) 598 

assays,  Accuracy  in.    (Dewey) tit 

Chloride  Collodion,  Emulsion  of.for  Dia-positives.    (Edei 

and  Valenta ) 114 

Deposits  of  Zeehai d  Dundas. Tasmania.    (Toomae)  ...  lit; 

Kleelro- Deposition  of.     (Pi  andreoli 7l'»I 

Extrac:  of,  by  Cyanide  Process.    (P)  Pllegcr 119 

Extrac:    from   Cyanide    Solutions     by    Electricity,      il'i 

Pfleger .' 801 

IMiac:  of,  from  its  Ores.    (P)  de  Nenfville 120 

Extrac:  of,  f i  its  Ores,    (P)  James 658 

Extrac:  of,  from  Ores,    il'i  HacArthurand  fates 208 

Extrac:  of,  from  its  Ores,    (P)  Mautear 278 

Extrac:  of,  from  its  Ores.    (Pi  Maj 815 

Extrac:  of,  from  its  Ores.     (P)  Schmidt 457 

Preezing-Point  Curves  of  Binarj  alloys  containing.    {\U\- 

eoek  and  Neville) I '. .  810 

Gold  and,  and  their  Alloys,  Japanese  Metallurgy  of.  (Gow- 

land) mi 

Melting  Point  of.    (Holman  and  others) 6   i 

Hobius's  Electrolytic  Method  for  Refining.    (Faunce) 361 

Nitrate.  Action  of  Sugar  on  Ammoniax  al.    ( Henderson)  . .  222 

Photo:  in  Relief  in.    (Pi  Hill  and  Barratt 711 

Quant:  Analysis  of.    (Heidenreich)  7n 

Report  on  the  Extrac:  of.    (Schnabel) 664 

Separ:  of.  from  Copper  and  Zinc.     iHeidenreich) 71 1 

Separ:  of,  from  Gold,  by  Volatilisal  ion.    (Bichards) 'H7 

Separ:  of.  from  Lead.     (Heidenreich) 744 

Treatment  of  Ores  and  Liquids  containing.    (P)  Scott -157 

Treatment  of  Ores  containing.    (P)  Hoepfner 458 

Treatment  of  Slimes  for  Extrac:    (P)  CoDeldick  si  j 

Volatilisation  of, in Chloridising  Roasting.    (Godshall)  ...  .~'i"> 

"Sin-chu,"  a  Japanese  Alloy 116 

Singapore,  Tin  Smelting  at  Pulo  Braui.    (McKillopand  Ellis)  655 

Size.    (ClassXIV.) 10,125,208,284,364,  161,549,602,662,729, 

sis. 'Jill 

Sizing    and    Dressing    Cotton  Warps,    Alsatian   Method    of. 

(Ackeniiaiui  i  589 

In  Paper,  Effect  of  Sunlight  on 553 

In  Paper,  Inf:  of  Sunlight  on.    (Herzberg) 610 

Resin t'ls 

Skins.    \. ,  also  under  Hides  and  Leather. 

'Tunning.     (P). lames.     Prom  Alio. on  la '.'12 

'Treating.    (P)  Peirson  and  Moor 602 

Treatment  of  Animal.    (P)  Marterand  Levy 208 

Treatment    of,  for  Prod:  of  a  Horn-like    Material.    ( P) 

Marterand  Levy   162 

Ski  aup's  Process  for  Prep:  of  Quinolinc  and  its   Derivatives. 

(Kuueppel) lit 

slag.  Citrate  Solubility  of  Thomas-.    (Dubbers) 7ii 

Estiunof" Available" Phosphoric  Acid  in  Basic.    I'Hoff- 

meister)  171 

Estim:  of  Phosphoric  Acid  in  (.round  Thomas-.      Mach 

and  Passon I 296 

Prep:  of  Basic,  for  Fertilising  Purposes,      il'i  Hutchinson 

and  II ickman 209 

Treatment  of  Blast-Furnace.    sl'i  Hydes 36 

Slags,  Phosphoric,  from  the  Basic  Process.    (Jean) 550 

Ti  inp:  of  Lead,  flowing  from  Furnace,     (lies) 359 

Slates,  Peat  for  Prod:  of.    (P)  Strom; 053 

Slimes,  Extrac:  of  Gold  from,  bj  theBcttel  Process B13 

Extrac:  ol  Silver  and  Gold  from.    (P)  i  oueldick  sit 

Treating,  from  Ores  of  Precious  Metals,     il'i  Crawford. 

From  Keck •'•  n; 

Sludge,  Extrac:  from  Preeip:  Tanks.    (P)  Ives 212 

Slurry,  Drying,  by  Waste  Heat,    (P)  Joj  545 

Smelting.  Electric.    (P)  Willson 728 

Smoke.  App-  for  Punt':  of.      (P)  Chuljli 7a 

Purif:of.    (P)  Marks.    From  Bingehnann 466 

Purif:  of.    (Pi  stone  a nd  Chaplin hit. 

Purif :  of ,  and  Recovery  of  Soot.    (P)  Mugna on; 

Soap  and  Arsenic  in  Turkey.    (T.B.) 182 

App:  for  Kneading  and  Moulding.    (P)  Thompson.    Prom 

des  Cressonnieres 528 

App:  lor  Manuf:  of.     i  I' i  Hayfl I sls 

itiourof  Salts  of,  in  Water.    (Krnfft  and  Struts] 601 

Denaturing   Alcohol    used    in    Manuf:  ol     Transparent. 

(Hirsch)   282 

Delcc:  ol,  in  Lubricating  Oil.     (Jean)  HsJ 

iii.i.  New,  and  Manuf:  of  same     (P)  Luhu nio 

Import  Hull.- on.  in  So  tb  America.    {'I'M.) 749 

lu  Egypt.    (T.B.) 884 

Lyes,  Prod:  of  Glycerin  and  Caustic  Soda  from.    tl')<llatz 

and  LugO ■  ■  -  ■  661 

Manul      (I  lass  £11.)     10,122,  :  I  :>,.,is.  .a,i,  mai.  7-J7, 

SI7, 'an:' 

Manuf:  of.    (P)  Barclay 817 

Manuf:  of.    I  P)  Ore  n  601 

Manul   oi  n  New.    (P)  Stockhausen 363 

Manufi  of  Petroleum.    (P)  PonGraeve si7 

Manuf:  of.  for  she,  p  Dips, Ac    iT    Saatmann 661 

Manui   of  Tormentil.     IP)  Thompson.     Ff  om  Okie us;i 

Mixed  with  Sawdust.     (P)  Wilson 661 

Veg:  Fibre.    (Pi  Cebrig 4ti 
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Soaps.  Analysis  of.     (Spaeth) 139 

Liquid  Disinfectant.    (P)  McArthur m: 

Manuf:  of.     [P)  Ascough 661 

Manuf:  of  Soil  and  other.    (P)  Hanley t68 

Soda,  Estim:  of  Caustic.     (Dobritier  and  Schranz.) 743 

Hydrogen  and  Chlorine,  Obtaining  Caustic  by  Electrolysis 

ol  Sea  Water,    f  P)  Baldo 198 

Manuf:  of  Bicarbonate  of .    il'i  Brock  and  Hawliczek 27  t 

Prod:  of  Caustic  from  Soap  Lyes.    (P)  Glatz  and  Lugo...  661 

Prod:  of,  in  United  States.     i'1'.K.)  58 

I  se  of,  in  the  Manuf;  of  Cane  Sugar,    (Kruger) 913 

Sodium  and  Aluminium  Alloys.  Analysis  of.    (Moissan)  [36 

Chlorate,  Manuf:  of.    (?)  Hargreaves  and  Bird 113 

Chloride.  Treatment  of,  to  obtain  Bleach.    (P)  Black  well.  t'»52 
Comparative  Affinities  of  Salts  of  Ammonium  and.     (Wat- 
son Smith) 3 

I  lyanide,  Manuf:  of.    (  Pj  Kellner 274 

Cyanide,  Manuf;  of.     (P)  Mackey  and  Hutcheson 593 

Hydrosulpntde.     (P)   WiJlcox.      From  The  Chem:   Fab: 

Griesheim 903 

Mann i":  of  a  Producl  rrom  Sugar,  Ferric  Oxide  and  Chloride 

of.     (P)  Stahlsohmidt 740 

Or  Potassium,  Manuf:  of.    (P)  Kendall 907 

Peroxide,  Estim:  of  Mercury  Salts  by,    (SchuytenJ 475 

Presence  of,  in  Aluminium 597 

Presence  of.in  Electrolytic  Uuminium.    (Moissan) 204 

Shipment  of  Sulphide  of.     (T.R.) s:;s 

Sulphate,  Decomp:  of  Salt  in  Prod:  of.    (P)  Thomson  and 

"               Worsley 35 

Sulphide  and  Sodium  Salphydrate,  Estim:  of,    (Dobriner 

and  Scliranz) 743 

Sulphide,  Solubility  of  Bismuth  Sulphide  in.    (Stillman).  678 

Thiosulphate,  Solubility  of,  in  AlcohoL    (Parmentier) 565 

Soil,  Inoculation  of.  for  Cultiv:  of  Leguminous  Plants.    (P) 

Nobbe  and  Hiltner 462 

Solder  for  Aluminium.    (Richards) 

Solids.  Se]  ar:  i  i.  from  Fluids.    (P)  Heys.     From  Hundhausen  ss" 

Solonine  in  Potatoes,    i  Meyer) 210 

Solution  for  Use  in  Casting  Copper  [ngots.     <  P)  I.nut 120 

Solutions  of  Definite  Strengths,  App:  for  Prop:    (P)  Roberts..  887 

Solvay  Process  in  the  l  aited  States S06 

solvents,  Estim:  the  Efficiency  of  Gold.     >  Sharwood) iW7 

Extrac:  of  Fal*,  Oils,  Ac.  by  Volatile.    (P)  Merz 7i>2 

For  Induline  Dyestuffs.    (Gassmann) 584 

Manuf:  of  Gold-.    (PJ  Hood 37 

Separ:  Oil  from  its  Volatile.     (P)  Metzger 817 

Separ:  Oleaginous  Mat:  from.     (P)  Lester  and  Riccio 283 

Soot,  Recovery  of,  from  Products  of  Furnaces.     I  P)  Mugna  . . .  166 

Sorbose,  Ammonia  Deriv:  of.     (de  Bruyn  and  van  Leent) 683 

Spain,  Excessive  Manuring  in 602 

Manuf:  of  Sorghum  Sugar  in.    (Schack-Sommer) 155 

Min:and  Metal  Trade  of.     (T.R.) 627 

Oleo-Naphtha  and  Lubricating  Oils  of.    (T.R.) 225 

Sugar  in.     (T.R.) 62S 

Treatment  of  Mercury  Ores  in  the  Asturias 723 

Specification  of  Iron  Drum  for  Carriage  of  Ether,  &c.     (T.R.I.  (S3 

Spermaceti,  Charac:  of.    (Kebler) 206 

Spirit.  App:  for  Gasifying.     (P)  Young.    From  Aschner 443 

Estim:  of  Fusel  Oil  in  Fine.     (Glasenapp) 140 

Light,  Comparison   of  Incandescent,  with   other   Light. 

Fischer) 581 

Materials  for  Denaturing.    ( T.R.) 085 

Prod:  of,  from  Asphodel  and  Squill.     (Riviere  and  Bail- 

haoke)  606 

Trade  of  Berlin.     ( T.R.) G85 

Spirits.     (Class  XVII. > . .     43,  126,  21",  287,  366,  463,  552,  606,  OH,  731, 

S°3  111 3 

Distill:  in  Great  Britain.    (T.R.) ."  '  929 

Excise  Duty  on.    (T.R.) 929 

Exportation  of  Medicinal  and  other.     (T.R.) 929 

Frauds  on  Hie  Revenue  by.    (T.R.) 929 

Methylation  of.     (T.R.) '. 930 

Tax  on.  in  Germany.     (T.R.) 929 

" Spraying  "  App:  tor  Liquids.    (P)  Rusden  and  Eeles 644 

Squill,  Prod:  of  Spirit  from.    (Riviere  and  Bailhacke) 606 

Stachydrine,  Occurrence  of,   in  Leaves  of  Citrus  Vulgaris. 

(Julias) 737 

Stannous  Chloride  Indigo  Vat 5  to 

Chloride  Indigo  Vat.    (Reisz) 510 

Starch.     (Class  XVI.  I . . .      11.  125,  209.  2S5,  365,  463,  550,  60S,  603,  730, 

819,912 

Determ:of.    (Sherman) s:S2 

In  Cereals.  Estim:  of.     (Effront) 923 

In  Cereals,  Estim:  of.     (Lindet)  923 

Manuf:  of.in  France.     (T.R.) 751 

Manuf:  of  Substance  for  L'se  in  Brewing  from.   (P)  Gartou 

and  Meyer 130 

Obtaining  Pure,  from  Crude  Starch.    (P)  von  Siemens  and 

Witt 366 

Oxidation  of.     (Dollfusand  Scheurer) 649 

Oxidationof.     (Schmerber) 619 

Prep:  of  Soluble.     ( P)  Kantorowicz) 605 

''  Syrup,"  Detec:  of,  in  Honey.    ( Beckmann) 622 

Treatment  of  Potato,  with  Chlorine  and  Heat.    (P)  Abel 

and  Imray.     From  Helifrisch 2>7 

Yield  from  Potatoes,  1896  Crop 913 

•Starches,  &c,  Drying.    (P)  Heys.    From  Hundhausen S87 


PAGE 

.  vmount  of,  required  to  Dry  a  I-         Paper.  (Beveridge)  csi 

App:  for  Gen:     (Pj  Hewitt  641 

App:  for  the  Prod:  of  Superheated,    (I'l  Bormann-Zix 528 

Ipp:  for  Superheating.    ( P)  Jaffe 520 

Engines  in  the  Sugar  Factory.    (Strakosch)  12 

Preventable   Waste  of    Heal    in    the  Gen:    and    l'se  of. 

(Kent) 187 

Prod  of,  for  Use  in  Gas  Producers.    (P)  Mond 613 

Sterilising  Milk  and  other  Liquids  by.    (P)  Pfeiff 609 

Stearoptene,  in  Otto  of  Roses.    (Uir.ney) '. 924 

Steel  Analysis;  Standard  Methods  of.    (von  Jonstorff )  569 

xnd  Malleable  Iron,  Annealing  Articles  of.   (P)  Prengrove  <;.~>o 

Coinp:of,  for  Tram-Bails si  1 

Conversion  of  Siemens  or  Bessemer  Steel  into  I  Cementation 

Crucible.    1  Kern) sn 

Converting  Pig  Iron  into  Malleable   Iron  or.    (P)  Sherk 

and  others M5 

Copper  in  Iron  and.    (Raymond) 811 

Determ:  of  Carbon* us  Vali f.    (P)  Peipers 

Determ:  of  Manganese  in.    (Auchy) 677 

Diamonds  in.     ( Frank) s:;;, 

Diamonds  of.     (Rossel)   682 

ion  of  Sulphides  through.     (Campbell) 906 

Forma:  of  Blister.    (Hogg) 328 

Furnaces  for  Heating  Iron  and.    (P)  Tucker  and  Harbord  546 

Hardening  of.     (Howe  and  Sauveur)  454 

magnetic  Permeability  of.    (Osterberg)  204 

Manuf:  of.    (P)  Last  and  "Wright 646 

Manuf:  of,  by  which  Sulphur  is  eliminated.    (P)  Dyer 359 

Mond  Producer-Gas  applied  to  the  Manuf :  of.    (Darby)...  529 

ce  of  Fixed  Nitrogen  in.    (Harbordand   Twynam).  721 

Prod:ol  Basic,  1878-98.    (T.R. I .' 182 

Quenching  of  Extra  Hard.    (Osmond) 117 

Wire,  Hardening,  Tempering,  and  Tinning.     (P)  Roberts 

and  Cooper 457 

Steels,  I  nf:  of  Heat  and  Carl  ion  on  the  Solubility  of  Phosphorus 

in.    (Campbell  and  Babcock)  905 

en's  Sulpuration  Process.    (Bauman) 822 

Sterilising  App:     (P)  Boult.     From  Davidson 131 

App:     (P)  K11I111 jss 

Ipp:     (P)  Pfeiff  609 

Stirrer,  Auto-Pneumatic.    I  Brearley) 711 

Stone  Blocks,  Ipp  for  Manuf:  of  Artif:     (P)  Jantzon 452 

I  ementsfor  Making  Mortars  for  Artif:    (P)  Weckwarth 

and  Hoeft 36 

1  by  Dei  it  riGcatiou  "I  class.    (Garchej  1  545 

Manuf:  of  Artif:     (P)  Arnui  and  de  Bruyn ."..  452 

Manuf:  of  Artif:     (P)  Boult.    From  Thvs 720 

Manuf:  of  Artif:     (Pi  Metcalfe  and  "Wrightson 452 

Manuf:  of  Artif:     (Pj  Thompson.     From  La  Sue:  Anonyme 

la  Xco-Litho 452,  5  15 

Manuf:  of  Artif:  Vitreous.     (P)  Hirscb 545 

Or  Bricks,  Manuf:  of  "Weatherproof,     il'i  Kleber 653 

Prod:  of  Artif:    (P)  Preussner 90 1 

Stoneware,  Hungarian 353 

Storage  Batteries.    See  under  Batteries. 

Stovesor  Furnaces,  Liquid  Fuel.    (P)  Mills.    From  Carmien 

and  Yvonnet 705 

Strainer  Plates  used  in  the  Mauuf:  of  Paper.    (P)  Watson 291 

Strawboards,  Turning  Yellow  of  the  White  Paper  Coating  ....    370 

Street  Lighting,  Incandescent  Alcohol  Lamps  for 530 

Strychnine,  Characterisation  of.    (Formanek) 53 

Localisation  of.     (Sauvan) 7"Ji; 

Sugar,  Action  of,  on  Ammoniacal  Silver  Nitrate.    (Hender- 
son)       222 

App:  for  Melting.    (P)  Blake 52s 

Aqueous  Digestion  of 819 

Boiling  and  Crystallisation  of  Low  Products.     (Sachs)  ...     821 

Bush.    (Hesse) 555 

-Cane,  Carbohydrates  of  the.    (Prin  js) 7:m 

me,  Determ:  of  Fibre  in.    (Shorey) 603 

-Cane  Juice,  N'on-Sugar  Constituent's  nf.     (Maxwell) 12.", 

-Cane  Juice,  Organic  Non-Sugar  in.    (Maxwell) 6114 

-Cane  Juice,  Separ:  of,  under  Pressure.     (  Pohlmann) 913 

-Cane,  Occurrence  of  Amines  in  the  Juice  of.    (Beeson) . . .    663 

-Cane,  Propagation  of.    ( Waaker ) oe,  1 

-Canes,  Prep:  for  Protec:  from  'Parasites,  &c.    (p)  Johnson. 

From  Figge 289 

Caramel  Constituents  of  Cane-.    ( Yolmer) 2si; 

Di-Saccharides  not  fermentable  by.    (Van  Laer) 287 

Dry  and  Wet  Defecation  of 604 

Estim:  of,  by  the  Copper  Method.    (  Kalinan) 561 

Extrac:  of,  from  Molasses.  Ac.     (Langen) 822 

Estim:  of,  in  Beetroot.    (Pellet) 746 

:  of,  in  Chocolate.     (Rocques) 747 

Estim:  of  Invert,  in  Solutions  containing  Lead.   (Zamaron)    139 

Export  Bounties  in  Germany,  New.      T.  R.) 623 

Factories  of  F'rance,  and  their  Method   if  Prod:     (T.R.) ...     143 

Factory,  Steam  Engines  in  1  lie.     i  Strait  rach) 12 

Grey  Colour  of  Raw.     (Herzfeld) 2x7 

'"  Greying  "  of  Raw.     (  Munier) 12 
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Industry,   Use  of  Tollens'  Formaldehyde   Lamp  in  the. 

(Toilens) I  2 

Instantaneous,  Saturation  Of.    (Guerrero) B19 

Inversion  of.  by  Salts.    (Long) 550.  663 

Invert.    (Heron) 731 

Juice  and  Syrups.  Relation  between  Eyap:  aud  Viscosity 

of.    (Claassen) 820 
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gren 823 
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(Peska) 5* 
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Works,  Silica  in  Deposits  in  Beet-.     (Weisberg) 
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Inf:  of  Lead  Acetate  on  Polarisation  of.    (Pellet )  
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Molecular  Modif:  of.  The  Cause  of  Multi-rotation.    (Tanret) 
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von  Ehenstein) 

Suint,  Removing  and  Recovering,  from  Wool.    (P)  Newton. 

From  \V  ingfield 

Sulphate  of  Ammonia,    St  e  undt  r  ammonia. 

Sulphates,  Conversion  of,  into  Chlorides.    (Jannasch) 

Sulphides,  Sulphites,  &c,  their  Estim:  in  Presence  of  each 

other.    (Richardson  aud  Akyroyd) 

Sulphide  Ores  and  Mattes,  Roasting.    (P)  Clans 

Ores  containing  Zinc,  Treatment  of.    (P)  Parker 
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Pullman 
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Bromine  and  Iodine.    (Kastle) 51 
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Sulphoxyarseniates.    ( Weinland  and  Rumpf ) 479 
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Determ:  of,  in  Illuminating  Gas  and  Coal.    (Mabery  i 562 
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Trust.  Anticipated  Results  of  the  Sicilian,     i  T.R.  i 683 
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Tan  Liquors,  Ferment:  Phenomena  in.    (Andreasch) mo 

Tanks,  Extract  Sludge  from  Precip:    (P)  Ives 212 
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of  Eucalyptus  Kinos,  Dyeing  Properties  of.    (Smith) Ts; 

Of  Hops.'    i  Heron  i W7 

Prod:  of  Met hvleiiedita  nine  Acids  from  I'm  maldehyde  and. 

(P)  Durkopf »M 

Quant:  Estim: of.    (Fajans) 139 

Treatment  of  Mangrove  Hark  toObtain  Solid.    (P)  Clarke  588 

'Tanning,  App:  for.     il'i  Worms 730 

Extracts,  Manuf:  and  Valuation  of.    (Jean) 729 

Iiipt:  ill  Quick-.     (P)  Lewi n 125 

[n  the  United  States.    (T.B.)  628 

Industry  of  India.     (T.B.)  9.12 

Leather,  Glue,  and  Size.    (Class  XIV.  I...    40,125, 208, 284,  361, 

161,549.  802,662  729,  818,  910 
Liquor    for    Prep:    Hides    for.    IP)    Abel.       From    The 

Chemiscb-techn:  urn  I  Hygieu:  911 

Skins  under    Hydraulic    Pressure.     (P)    James.     From 

Alimoii il;i  912 

Treating  Waste  from.    (Naylor) 47 

Tannins,  Classification  of.    (Krause) 881 

Tar,  Corrosion  of  Iron  by  Rav,        Carulla) 32.5 

Pilch,  oil.  &c..  Removing  from   Wool  and   Fur.    (P)  Wil- 
kin son  and  ot  hers 648 

Prod:  of,  from  Petroleum  Naphtha.    (Kouindjy) 533 

Products.   I  Class  III.)...    25,106,191,267,345,443 

706,797,  893 

Separ:  of  Petroleum  from  Water  and.    (Ostrejko) 26 

Tars,  App:  for  Distill:  or  Gasifying.    (P)  Horsfall. 190 

rariff  Changes  and  Customs  Regulations 57,  1 13,226,  302,  388, 

!,  7io.  836,  927 

Classification  in  Italy.    (T.R.)  623 

Classifications  in  Russia.    (T.R.) 836 

Classifications  in  Victoria.    (T.B.) 836 

Decision   in  France.     (T.R.)  302,623 

Decisions  in  United  States.    (T.B.)  750,836 

Modif:  in  Portugal.    (T.R.)  isi 

Modifcin  Russia.    (T.B.) 481 

Modif:  in  Sweden.     (T.B.) 3S8,  181 

Tartaric  Acid  and  Alkaline  Tartrates,  Reactions  of.    (do  la 

Source )  113 

Acid,  Manuf:  of.     (Hfilbling)  712 

Acid,  Prep:  of  Levo-rotaton  .    I  Marckwald) 17:» 

Acid,  Substitute  for,  m  Gasogenes.     i  Herman) 859 

Fartrates,  Reactions  of  Ukaline.    (de  la  Source) 113 

Tartrazine,  Action  ofDiazo  Comic  on.    (Gnehm  and  Honda)  .    707 

Tasmania,  Silver  Deposits  of.     (Thomae) 116 

Taxine,  Extrac:  and  Purif:  of.     I  Vreven) 826 

Localisation  of.    (Sauvan)  736 

Tea,  Determ:  of  Caffeine  in.    (Gane) 95 

Estim:  of  Caffeine  in.    (Pciii  and  Terrat) 56] 

Prod:  of  Extracts  of.    (P)  Roque-Dabbs 667 

Tellurium  Salts,  New  Reactions  of.    (Whitehead)  216 

Separ:  of,  from  Copper  Residues.     (  Whitehead  I 202 

Temp:,  App:  for  keeping  Uniform,  in  Laboratory  Ovens,  .Vc. 

(P)  Lake.     From  Schwabe '. sss 

Inf:    of,   on  Growth    of    Bacterium    Aceti     ]f:insen    and 

Bacterium  Pasteurianum  Hansen.    (Lafar) 44 

Inf:  of,  on  Polarisation.    (Sachs)  831 

Inf:    of,   on    the   Polarisation   of    Sugars.      i  Sachs    and 

Xhoneuj)  563 

Of  Certain  Flames.    (Hartley) 343 

Temp:  App:  and  Method  for  Detenu:  High.    (P)  Wiborgh :;77 

Saturation  and  Critical.    (Crismer  and  Motteu) 800 

Tennessee,  New  Phosphate  Discoveries  in.    (T.R.) 837 

Terne  Plates,  Prep:    (P)  Grey 546 

Terpene  Alcohols,  Extrac:  of,  from  Essential  Oils.    (Haller) . .    556 
Tetranitronaphthalene,   Forma:    of    Naphthazarin    from   &-. 

(Willi 192 

Tetrazo  Comp:,  Manuf:  of  Coupled.    (P)  Imi-iy.    From   The 

Soc:  of  Cheni:  Industry,  Basle 30 

I   xtile  Fabric  from  Glass  and  Silk.    (Hchlumberger) 271 

Textiles.     (Class  V.)      30,  111,  196,  271,  352,  44S,  639,  588,  648,  803,  898 

And  Fabrics.  Treatment  of.    (P)  Simon  and  Dux 369 

Bleaching  and  Treatment  of.    (P)  Dymond.     From   La 

Soc:  Leblois  Piceni  and  Co:   592 

Dyeing,  Washing,  and  Rinsing,  App:  for.    (P)  Schirp 650   j 
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Exam:  of  Tussah  Silk  in.    (Filsinger) 619 

Printing  Comp:  for.     (P)  Sharp 804 

Report  on  Chem:  Technology  of,  during  1895,    (Witt  and 

Buntrock)  589 

Retting  and  Drying,    (P)  Thompson.    From  de  Swarte 

and  Doumer 352 

Treatment  of.    (P)  Eapetoul 352 

See  also  under  Fabrics  and  Fibres. 

Theobromine,  Determ:  of,  in  Cacao.    (Eminger)  748 

Thermometers.     I P)  Hicks 215,  921 

ipp:  for  Alarm-.    (P)  Tempel ml 

Itnpts.  in.    (P)  Gibb  and  Simpson 295 

Thermophone,  The,  a  Next  Pyrometer.    (Wiborgh) 7H 

Thiazine  Col:,  Action  of  Light  on.     (Thorpe  and  others)     798,799, 

sol 

Tloo  Aldolnnilino   and    Aldehyde    Green,     (von    Miller   and 

I'loehll 441 

-Diphenylamine.    (Ungerand  Hofmann) 534 

-Sulphate  Solution,  Titration  of,  with  Iodic  Acid.  (Riegler)  017 
Thiophene,  Action  of  Aluminium  Chloride  on  Bdnzeneeont&in- 

ing.    1  B Itkerj 615 

Voluin:  Estim:  of,  in  Benzol.    (Deniges) 7(6 

Thiosulp hates.  Sulphates,  Sulphites,  Ac.,  their  Estim:  in  Pre- 
sence of  each  other.    (Richardson  and  Akyroyd)  171 

Thiosulphonates,  Transfort g,  into  Thiazinic  Col:  Mat:    (P) 

Imray.    From  The  Soc:  of  Chem:  Industryin  Basle...  117 

Tliioxcu.  Coal  Jar.    (Keiser) 894 

Thomas  Slag,  Estim:  of  Soluble  Phosphoric  Acid  in  Ground. 

(Macfa  and  Passon) 296 

Slug,  Citrate  Solubilitj  of.    (Dubbers)  744 

Thoria,  Bstim:of.    (Glaser) 175 

And  Cerium,  Separ:  of.    (Fresenius  and  Hintz) 7<»2 

Mantles,  [nf:  of  Foreign  Oxides  on  the  Lighting  Power  of. 

1  Drossbach ) 800 

Nitrate,   Commercial   Investigation  of.     (Fresenius  and 

Hintz) 702 

Separ:  of,  from  other  Rare  Garths.    (Dennis) sun 

Thymolandi  arvacrol, Test  for.    (Correll) 222 

Conversion  of  Menthone  into.     (Beckmann  and  Eickel- 

berg)  170 

Thyroid  eland.  Active  Constituent  of.    (P)  Newton.    From 

The  Farh:  vorm:  Bayer  and  Co:   170 

Tiles,  Slates,  &c.    Peat  for  Prod:  of.    (P)  Strong 653 

Tin,  Analysis  of.    (Gouthiere)  830 

\nd  Copper,  Bstim:  of,  in  Tin  Dross.     (Rump) 560 

And  Terne  Plates,  Prep:    (P)  Grey  546 

Coating  Metal-Plates  with.     (P)  Ridl.v  203 

Electrolytic  Treatment  and   Sepaf:  of.    (P)    clans   and 

Sut  ton 122 

-Plate  Industry  in  Pennsylvania.    (T.B.)  336 

Plates  in  the  United  States.    (T.B.) 752 

Prod:  of  Bolivia.     (T.B.) 933 

Quant:  Electrolytic  Analysis  of.    (Engels)  219 

-Silver  Alloys.    (Gantier) 598 

Smelting  at  Pulo  Brani,  Singapore.    (McKillop  and  Ellis).  055 

Tissue  Printing,  Recent  Progress  in.    (Oesterr)  ., 354 

Titanium  Oxide  as  a  Mordant  for  Wool.    (Barnes) 1211 

Prep:  and  Properties  of.    ( Moissan  1 lis 

Tobacco,  Estim:  of  Nicotine  and  Ammonia  in.    (Kissling)  ....    300 

Tolidi  no,  Valuation  of  Benzidine  and.     (Taubel) 385 

C  Formaldehyde    Lump.    Use    of,  in  Sugar    Industry. 

(Tollens) #\      12 

Toluene-AzoCresetols,  Reduction  of.     (Holier  and  others)....      27 

Purif:  of.    (Haller  and  Michel) 766 

Toluidine,  Estim  of,  in  Aniline.     (Dobriner  and  Schranz) 298 

Eslim:  of  Moisture  in  Ortho-  and  Para-.    (Dobriner  and 

Schranz) 298 

Poxicological  Actionofthe  Phenols.    (Binet) 479 

Trade  and  Industries  of  Berlin  in  1895.     (T.R.) 685 

Report 57,143.  225,  302,  388,  181,  567,  823,683,  719,836,927 

Tram  Rails,  Comp:  of  Steel  for 811 

Trimcthylamine,  Separ:  of,  from  Ammonia.     I  Fleck  )  682 

Trimethylbenzene,    Accompanying    Synthetical    Mesitylene. 

(Lucas) '. hi 

Triphenine.    (Von  Mering) 213 

Triphenylmetbane  Col:  Slat:,  Manuf:  of  Derivatives  of.    (P) 

Abel.    From  The  Actieu  Ges:  fur  Anilin  Fab: 803 

Col:  Mat:.  Relation  between  the  Colour  and  Constitution  of. 

(Vaubel) 268 

Col:,  Action  of  Light  on.    (Thorpe  and  others) . . .    798, 799,  800 

k<  I.  soi, 802 
Sulphonated  Col:  Mat:  derived  Iron,.     (  Prud'hommej 267 

Triresorcinol.    (Hesse) 584 

Tscheleken,  Petroleum  of  the  Island  of.    (Charitschkoff) 583 

Tube  for  Laboratory  Purposes,  Pressure-.    ( Walter) 29 1 

TungOil.    (Deering) e,6\ 

Tungsten.    ( Helmhacker) 656 

And  Manganese,  Alloys  with  Iron  Carbides.    (De  Benne- 

ville) 453 

Researches  on.    (Moissan) 538 

Tunis,  Esparto  Fibre  iu 371 

Esparto  Fibre  Industry  of.     (T.B.) „.  143 
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Turkey,  Chrome  Mines  in.    (T.R.) 667 

In  Asia.  Chem:  Trade  of.    (T.K.) 981 

■Red   Eyeing,    Soluble    Alizarin    and    its    Applic:     in. 

(Schaeffer) 853 

Soap  and  Arsenic  in.     (T.R.) 482 

Turpentine,  Deodorising  Oil  of.    (Setoff) 648 

Turpentin  is,   Preliminary  Report  on  Two  Burmese.    (Ann- 
strong) 863 

Tuyere  Block  and  Plate  Coil  for  Use  in  Blast  Furnaces,  Cupo- 
las, &o.    (P)  Patterson 119 

Tyres,  Comp:  for  Repairing  Pneumatic.    (P)   Howe  and  Lang- 
ley  s18 


u 


Unhairing,  Sweating,  and  Liming  Processes.    (Haenlein) CG2 

United  Kingdom,  Min:  Statistics  of  the,  for  1895.    (T.R.)   750 

States,  Alkali  Trade  of  the.    ( Bradburn) 877 

states,  Ceramic  Clays  of  the.    ( LaugenbecK) 3b 

States,  Chem:  Imports  of.     (T.R.) . . . . ■ .  S3 

States,  Customs  Decisions  in.    (T.R.) 481 •  .'-7 

States,  Cyanide  Process  f  jr  Gold  Extrae:  in 81^ 

States,  Cvanide  Process  in  the.    (Packard) 813 

States,  Disinfection  of  Hides  in. . . .......  • *> 

States,  Duty  on  Formaldehyde  in.    (T.R.) 3SS 

States,  Duty  on  Metal  Foils  in.    (T.R.) 303 

States,  Duty  on  Metallic  Paint  a ,  in.    (T.R  ) 303 

States,  Duty  on  Potassium  in  the.    (T.R.) 210 

States,  Drug  Imports  of.    (T.R.) 1  , 

States,  German  Exports  to  the.    (T.R.) 623 

States  Importation  of  Ammonia  into  the.    (vansittart)...  35b 

States,  Metal  Prod:  of.in  1894  95.     (T.R.) 58 

suites.  Mill:  Prod:  of.  in  1894  -95.    (T.R.) 306 

States,  Openings  for  British  Trade  in  the  A\  estem.   (l.R.)  388 

States.  Phosphates  of.  in  1895.     (Peacock) 99 

States,  Prud   of  Soda  in.     (T.R.) 68 

States,  Proposed  Duty  on  Bottles  in.    (T.R.) 67 

States,  Sol  ray  Process  in  the 80b 

States,  Sulphur  in  the.    (T.R.) 934 

States,  Tanning  in  the.    (T.R. ) • .  628 

States,  Tariff  Decisions  in.     (T.R.) o0,836 

States,  Tin  Plates  in  the.    (T.R.) 752 

States, Untaxed  Alcohol  for  Manufiand  Artsof  the.  (T.R.)  '.'is 
States.    See  also  America. 

Uranium,  Analysis  of.    ( Heidenreich ) 7 it 

Salts,  Action  of  Light  on  Org:  Acids  in.    (Fay)  4/9 

Ursol,  Use  of,  in  Dyeing  Furs.     (Gruene) 510 


Vacua,  App:  for  Prod:  of  High.     (P)  Barr  and  Stroud 641 

Vacuum-Pans,  &c,  Air-Pump  for  Diminishing  Pressure  m. 

(P)  Wanklyn  and  Cooper vs' 

Valve  for  Spraying  App:     (P)  Rusden  and  Eeles 644 

Vanadium,  its  Alloys  and  Uses.     (Helouis)  ............   ......  657 

Pentoxide  and  Molybdenum  Tnoxide,  Estim:  of.  inPres- 

cr.ee  of  each  other.    (Friedheim  and  Euler)  ,  220 

Vanilla  in  Mexico.  Cultiv:  of . 670 

Pod.  Method  of  Treating  the.     ( Dolabaratz) 013 

Poisonous.     (Tollner)    *8 

Vanillin,  Monuf:  of.    (P)  Boehringer  and  Soeline  ..■•■••  •  •  •  ■  ■  •  "'(> 

Manuf:  or.    (P)Johnscn.    From  Von  Heyden's  Nachfolger  49 

Manuf:  or.    ( P I  Preu '•'•, 

Manuf:  of.     ( P I  Verlej -_■'_- 

Prep:  of.     (Altschul)  656 

Prod:  of.     (P)  Majert ■" 

Vapour.  App:  fir  Prod:  and  Burning.     (P)  Ppitriniol.. 3U 

Automatically  Prod:  and  Burning.    (P)  Poitnmol 797 

Bnrnersfor  Heating  Purposes,     il'i  Kretseln.iann s'.i 

Condensers.    (P)  Merrick  and  Washburn •-<'■. 

Mixing  with  Air  for  Pse  in  Motors.    (P) ■ ■■■  105 

Or  Gas,  Injecting  into  Furnace-.    (P)  Justice.    FromAt- 

kinson • ' 

TJtil:  for  Heating  Purposes.    (P)  Pliel 106 

Vapours.     App:  for  Condensing  and  Cooling  Acid.     (P)Hart.  150 

Gen: and  Applying.    (P)fihodes 862 

SS    also  1  iases. 

Varnish, Exam: of  Linseed  Oil.    (Amsel)  , ■•■  222 

For  Protecting  Bright  Metals,  and  solvent  therefor.    (P) 

Crowther ■• •  '" 

Making,  Use  of  Chloride  of  Sulphur  for  thickening  Linseed 

oil  >u '■-:'•; 

Manuf:  of.     (Pi  Flemraing »l 

Manuf:  of.    (P)  Knoi £84 

Manufrot  Oil.    (P)  Barnslej '*9 

Varnishes.    (Class  XIII.)...    40,  124,  207,  283,  863,  461.  CM  602,  661, 

Detec:  of  BiOSin  and  Rosin  Oil  iii.    (Ulzer) 882 

Drying,    *  \ndesi "'' 

Nitro  Comp:  suitable  as.    (l'j  Bead  and Earle '■'"> 
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Vats  and  Vessels,  Discharging  Liquids  from  Ferment:    (P) 

Beischbi  ick 733 

Vegetable  and  Animal  Mat:  App:  for  Drying.    (P)  Ludwig. 

From  Moser 439 

Products,  Rapid  Estim:  of  Nitrates  in.    (Pichard) 829 

Seed.  Extrae:  Oil  from.     (P)Kraus 128 

Substances,  Drying  Waste,     i  P)  Schottlander 43 

Vegetables,  Detec:  and  Separ:  of  Acids  in.    (Lindet) 473 

Occurrence  of  Copper  in.    (Vedrodi) 552 

Preservation  of  Green.    (P)  Thompson.    From  Braumann  211 
Receptacles  for  Preserved,  Cause  of  Black  Col:  in.    (Ross- 

ing) 211 

Vehicles  for  Col:  &c.    (P)  Horn.    From  Haybury 82 

Velvet,  Prod:  of  Figured  Cotton.     (ICnoop) 883 

Veneers,  Comp:  for  Manuf :  of  Artif:    (P)  Koster 818 

Vermicelli,  Detec:  of  Naphtliol  Yellow  in.     (Schaffcr) 6S 

Vessels  for  Holding  Effervescent  Liquids.    (Pi  Krieillandcr  ..  4SB 

For  Preserving.     (P)  Griffin.. 666 

Vicin,  A  Glucoside.     (Ritthausen) 74S> 

Victoria,  New  Customs  Tariff  of.     (T.R.)  927 

Tariff  Classifications  in.    (T.R.) 836 

Vienna  Method  of  Tannin  Estim:.    (Schneider) 885 

Vine,  Comp:  for  Treating  Diseases  of  the.    (P)  Johnson.   From 

Lasmolles  and  Frechon '18 

Vinegar,  Manuf:  of.     (P)  Powell 91G 

White-Wine.     (Allen) 828 

Violets,  Artif:  Essence  of.    (Dujk) 826 

Viscosimeter,  Engler's.    ( Holde  and  Schwarz) 673 

Visits  to  Works,  Ac 523,  524,  525,  526 

Vitriol.  Determ:  of  Arsenic  in  Concentrati  d.    I  Hattensauer) . .  295 
Estim:  of  Free  Sulphuric  Anhydride  in  Fuming.   (Dobriner 

and  Schranz) 743 

Works.  Analytical  Methods  for.    (Dobriner  and  Schranz).  74.1 
Voltaic  Batteries.    See  Batteries. 
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Wagner's  Reagent,  Action  of,  on  Caffeine.    (Goniberg) 38* 

Wallflower,  Col:  Mat:  in  the  Yellow.    (Pet-kin  and  Hummel).,  896 

Wall-Papers.    See  under  Papers. 

Washing  and  Dyeing,  App:  for  Piece  Goois.    (P)  Hudson  and 

Richardson 273 

App:  for  Gases.    (P|  Porak 641 

-Powder.    (P)  Walker 114 

-Powders.  Manuf:  of.     (P)  Warwick  and  others 212 

Waste  Materials,  Treatment  of,  to  obtain  Plaster,  &c  from. 

(P)  Lester  and  Thoinlinson 594 

Treatment  of  Trades.    (Kayloi)   16 

Wastes.    Set  under  Refuse  and  Residues. 

Water,  Action  of,  on  Arabinose.    (Berthelot  and  Andre) 822 

Action  of,  on  Cement.    (Stutzer) 596 

Air  contained  in.     (Paton) 119,868 

And  Tar,  Separ:  of  Petroleum  from.     (Ostrejko) 26 

App:  fur  Cooling  and  Heating.     Il'l  Cbubb 57t> 

App:  for  Purif:    (P)  Waterman.    From  AJers-Hanke] 733 

App:  lor  Softening.     (Glttins) 369 

App:  for  Softening  and  Purif:    (P)  Gutiinann 609 

App:  for  Softening  and  Purif:    (P)  Hodgkill 369 

App:  for  Softening  and  Purif:     (!')  Wright 182 

Behaviour  of  Salts  of  Fatty  Acids  and  Soaps  ia     (Krafl't 

and  Wiglow) 206 

Behaviour  or  Salts  of  Fatty  Acids  and  Soap  in.     iKrafft 

andStrutz) 601 

Comp:  for  Purif:  in  Reservoirs.    (P)  Lachery 289 

Detec:  of  Nitrates  in.    I  Uessandri  and  Guassini) 216 

Determ  of,  in  Raw  Sugars.    I  Herzfeld)  882 

pet,  nn    .,'  Nitrites  in  Potallle.     (Gill  and  Kiehardson)  ...  220 

Determ:  of  Oxygen  in.    (Romija) BM 

Effect  of,  containing  Gypsum  in    the  Malting  Process. 

i  Felix) 665 

Kniploi  nieiii  of  Lime  in  steep 164 

Estim:  of  Org:  Mat:    in,   by    Potassium    Permanganate, 

(Sk vsky) no 

Extrae:  Sludge  from  Precip:  Tanks  for  Waste.    (P)  Ives..  212 

Fei  mental  no  Changes  in.     lA.leneyl 163 

I  ,,r  Tanneries, Valuation  of.    (Barb  li 2si 

From  Washed  Coal.  Filtering.     (P)  Craig 265 

-Qas.    Sei  Gas. 

Healer.  1  Simple  Feed  .     I  Ham 252 

Manuf:  of  Material  for  Filtering.    (P)  MacDonald 887 

Manul  i  i  \                     (P)  Haddan.    From  Freixa 289 

Nitrates  in  Brewing,    [Evans) 463 

Obtaining  Hydrogen  Gas  from     (P   Green 794 

in  ip, i  Felting  or  Sizing  Tanks,  Purif:  of.    (P)  Wells  and 

others |S2 

Phenols  which  are  Insoluble  in.    |  Bourquelol  i 748 

Prep:  of,  free  from  Ammonia.    (Barnes) 254 

Prep:  at  Germ  Free  Drinking.    (Bassenge)  45 

Proa:  Gases  from.    (P)  Dunn  and  Parsons 264 

Pom  of.    (PI  Boyle 289 

Purifei   by  Metallic  Iron.    (T.R.)  628 
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Wnt.l  -  -coif. 

Purif:  of  Drinking.    (PI  Berge 7S3 

Purif:  of  Effluent,  b;  Oxidation.    (Grobert)  12 

Purii:    i  I'i  Doulton  and  Meldrum 917 

Sterilisation    and    Purif:    or.       (P)    van    tier    Sleen    and 

S  1 II  -r 608 

Test  for  Quinine  Sulphate.    iKubln 68] 

Treatment  of  Sewer.    (P)  Dussan 609 

Waterproof  Coating  Comp:    (P)  Grist     284 

Pal  P    I     iik.Mil.ur-' 81  i.  904 

I  .      i       Prod    of  Ornamental   Designs  upon.     (P)    Mis- 

tovski -'Sin 

Varnish  or  Cement.    (P)  Pulbrook 729 

Waterproofing  Comp:  for   Fabrics.    (I'i    Boult.     Prom    Con- 

364 

Woollen  Goods 648 

\\:.v  \n:.:  si- i.\   Cold  Saponification.    (Hem  i) 476 

Analysis  of  Wool-.    [Lewkowitsch) 14 

Pronerl  ies  oi  I  lerol  ic  and   Melissic   I  Free  in 

Bees        Mi.  .     :>H2 

Welsbach  [ncandescent   Light.    (Sohren) 701 

Wetherill  System  of  magnetic  Concent  of  Zinc-Iron  Ores 697 

Whaleb ,Artil      (P)  Hunkemoller 462 

Manui   nf  Irtif:    (P)  Hunkemoller 618 

Manuf:  of  Imitation.     (P)  Baier 162 

Substitute  for.    (P)  Kuhlemann  and  Baier 462 

Wheat,  Malting.    (P)  Clarke 180 

White-Lead,  Dryingand  Packing.    (Pi  Read 40 

olytic  Manuf:  of.     (Wflliams) 207 

Mar.uf:of.    (P)   Browne I 

Manuf:  of.     (P)  Hamilton 728 

Manul   of.     (P)  Tatham 7Js 

Prod:  "f  i.  Substitute  for.     I  Pi  Ganelin 662 

Trade  and  the  Merchandise  Marks  Act.    .T.K..  7,".i 

Volatilisation  of  Galena  into.    (P)  Charlier 662 

Whitening,  Treating  Waste   Materials  to  ibtain.     if'  Lester 

ami  Thomlinson 594 

'"  William  Gossage  "  Laboratories,  Liverpool,  Opening  of  the  ..  886 

Win.- an. I  Beer,  G  lycerol  in.    (Sostegni) 689 

Kstim:   oi   Air  .hoi,  ami   Extract  by   the    Refractometer. 

(Riegler) 

Estim:  of  Tannin  io.    (Manceau) —  140 

Green-coloured  Secondary.    (Bomtxaeger)  732 

Gum  contained  in.    (NiViere  and  Hubert) 128 

Manuf:  ol  Sparkling,    i  I'I  Moller 916 

I  tccurrence  of  Copper  in.    (Karsten) 367 

utiic ml  C  imp:  of.    (Lucas) .  914 

Technically  Pure  Glucose  used  in  Prep:  of.     ()                   ..  210 

I'nfernicTitcd.     (Muller)  701 

Yeasts  and  Acetic  Acid.    (Lafar)  128 

Wines.    (Class  XVII.)    43,126,210,287,  366,    163,  552,606,664,731, 

823  913 

Colorimetric  Estim:  of  Iron  in.     (Borntrager)  562 

Detec:ofCol    Mat:  in  Red.     (Belar) ill;. 

Estim:   of   Phosphoric  Acid  in   Med  Glaser  and 

Muh  In 746 

Investigation  and  Valuation  of  Sweet.     (Barth)  367 

Prep:  and  Treatment  of.    i  Nessler  l 732 

Proportion  of  Glycerin  in  Altered.    (Laborde) 914 

Wire  and  class.  \pp:  for  Combination  of.    (P)  Shuman 36 

And  other  Metal  Articles,  Electro-Deposition  on.    i  Pi  The 

t  low  per-l  loles  Galvanising  Syndicate  and  others 548 

Cleansing,  Galvanising.  &c.  Reed.    'I'.  Starkie 599 

-Drawing  Industry, "  Pickling  M  in  the.    (Meurice) 454 

Manuf:  Seamless Gold-Plated.    (PI  Kammerer 271; 

Wood,  Aj.p:  for  Fireproofing.     (Pi  Clark 596 

Cellulose  Indi  stry  of  Scandinavia.     ( Beveridge) 249 

Cellulose  in  Paper,  Testing 619 

Comp:  lor  Preserving.    ( P)  Gunn tltj2 

Fibre,  Separ:  Knots,  &c  from.     (Pi  The  Kellner-Parting- 

ton,  Paper-Pulp  Co.,  Ltd.    PromPedersen 668 

Forma:  of  Sulphur  in  the  Sulphite   Process  oi  Treating. 

(Franke) 167 

Metals,  &c,  Ornamenting  and  Printing  on.    'I'i  Thicker.  284 

Nickel-Plating    :iy 

Powders  to  Remove  Paint  from.    ( P 1  de  Liebhaber ^07 

Preservation  ami  Col:  of.    (P)  Airken 100 

Proilucts  of  Distill:  nf.     ( Barillot  I :;  17 

Pulp,  Durability  of  Paper  made  from 610 

Pulp  and   Fibrous  Substances,  Straining.    (P)    Wallberg 

and  Ullgren 372 

-Pulp  Industry  of  Canada.     (T.R.) 07.  371 

Pulp  in  Paper,  Detee:  and  Estiin:  of ■-:;.'; 

Pulp.  Moisture  in.    (Sindall) 239 

Pulp.  Preservation  of 610 

Pulp,  Resin  m  Sulphite.    (Mayt  I 168 

Pulp,  Storing  Moist.     (Wolesky)  370 

Pulp,  lit  it:  of  Sulphite  Liquor  from 579 

-Spirit,  Determ:  of  Acetone  in.     t  Klari 299 

Strength  ..1  Wet  and  Dry.     1  Marchett) 358 

Substitute    for.      (P)    Allison.      From    The    Marquetelle 

Mosaic  Co:  545 

Supply  for  Paper  in  Sweden Pis 

Treatment  of.    (P)  de  Sainte-Marie  and  Hoffmann 653 

Treatment  of,  with  Strong  Acids.    (Orioli) 010 

Use  of,  in  Evap:  App:     (Ulaasson) 42 

Wood-W               ,  Dry  Distill:  of.    (P)  Schmidt :;i7 

-Wool,  Use  of,  in  Sugar  Manufactories.    (Herzfeld) 163 

Yield  ol  'i il.  Methyl  Alcohol,  and  Acetic  Acid  from. 

Barillot) 346,584 
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W.... I.    (Class  V.i....    30,  111,  l:m.  271.352,  448,  539,  588,648,  so:;,  S98 

Action  of,  on  Am mum  Sal  is.    (Watson  Smith) 246 

And  Ammonium  Salts,  Comparative  Affinities  of.    Put  II. 

(Watson  Sunt  1. 1 245 

Ind  Cotton  Waste,  Decreasing  and  Clean    ug.    (P)  Turney  589 
An. I    Pur.   Removing  Tar, Oil, &c,  from.    (P)    Wilkinson 

and  others *'■  IS 

And  Hair  Waste.  I'h.  in:    Cleansing  Of.     (P)    Halatsi-h  and 

others '. 353 

And  Rags,  Chem:  Cleansing.    (P)  Lasbordes 113 

\n.l  silk.  Dye  Eor.    1 1  Irich)  sua 

Aniline   Black   on,  with   Ammonium   Persulphate.    (Ea 

w  inski    710 

App:  for  Cutting  Wood-.    (P)  Thompson.    From  Tougland  31 

App:  For  Dyeing  Loose set 

Bleaching,  with  Bisulphite  by  the  Wei  Process 900 

-Chroming,  Chromium  Fluoride  for 7 10 

Col:  on.  Fastness  to  Light  and  toStreet-Mud.  (Dommergue)  271 
-Dveintrs,  Rendering  tost  1..  p, 4111m  and  Spongeing.     1  P) 

Pitt.     Prom  Cassellaan.l  Co: 107 

-Fat.  Analysis  of.     (Herbig)  188 

•Fat,  Iodine  Absorption  of    (Herbig)  s;;i 

-Fat,  Lanolinum   Anhydricum,    Ldeps   I. ana  and.     (Von 

Cochenhausen)    isn 

ip  ....     1  Darmstaedtei  and  Lifschulz)    201;. 

Lactic  Acid  lor  Mordanting.     (Hoffmann) 196,  ■"  10 

Obtaining Sebacic  Acid  from.    1  I'i  Sahlfeld hop 

i'iN.    (Lewkowitsch)  159 

OilS  fol'  (Ilea  SOIL'.       (.Mel  Sl  u  lie  1 122 

piece-!  roods,  Bleaching,    (Lohmann) 

Pi   cessand  Lpp:  for  Cleansing.    (P)  Anderson 353 

ing  Suint  from.    (P)  Newton.    From  Wingfield  . . .  40 

Scouring  and  Decreasing.    (P)  Malard 353 

ng.  Treating  Waste  from.     (Naylor) 47 

Spoi  Combustion    of    Oils    Spread    on    Cotton-. 

Mokey)  00 

Titanium  Oxide  as  a  Mordant  for.    (Panics) 420 

-Wax.  Analysis  of.     (Lewkowitsch)    14 

-Washing,  Treat  ing  Waste  from.    (Naylor) 17 
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From  bottom  :  for  "  sulphuric  acid  "  read  "  nitric  acid." 

1896. 

Delete  "compound  with,"  and  fbr"a-naphthylamine  sodium  sulphonate,"  read  "  a-naphthalene  sulphonic 

acid  salt.'* 
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MR.    E.    E.    R.    NEWLANDS    IN    THE    CHAIR. 


A  STUDY  OF  COMPARATIVE  AFFINITIES   IN 

THE  CASE  OF  CERTAIN  SALTS  OF    AMMONIUM, 

SODIUM,  &c. 

F.V    WATSON    SMITH. 

A  known  weight  of  ammonium  sulphate  was  heated  in 
au  air-bath  to  between  270'  and  310°  C.,  allowing  the  latter 
temperature  to  be  gradually  attained.  Steam  was  at  the 
same  time  passed  through  the  apparatus.  The  issuing 
steam  was  cooled  by  a  condenser,  and  the  vapours,  &c, 
collected  in  normal  hydrochloric  acid.  It  was  thus  found 
that  one-half  of  the  ammonia  was  expelled  from  the  salt. 
The  residual  salt,  it  was  found,  melted  at  140  C,  and 
solidified  at  12S°,  the  temperature  en  solidification  rising  to 
130  C.  But  on  one  occasion,  whilst  heating  up  the 
sulphate  of  ammonium  in  an  air-bath  and  passing  steam 
through  the  mass,  the  steam  was  accidentally  cut  off.  The 
result  was  au  immediate  evolution  of  sulphurous  acid  and 
ammonia,  forming  ammonium  sulphite,  which  at  once 
stopped  up  the  tubes  of  the  apparatus.  This  phenomenon 
was  never  observed  when  steam  was  employed,  i.e.,  no 
SO,  could  be  detected  by  the  smell,  and  only  a  very 
slight  turbidity  was  produced  in  the  distillate  with  barium 
chloride.  In  othei  words,  then,  it  would  he  possible  to 
prepare  a  tolerably  pure  ammonia  solution  by  heating 
ammonium  sulphate  alone  and  passing  steam  through  the 
mass. 

This  steam  process  was,  however,  a  very  slow  one  for  the 
complete  production  of  a  residue  containing  but  one-half  of 
the  original  ammonia,  and  a  quantity  of  ammouium  sulphate 
was  heated  in  a  platinum  dish,  as  described  in  this  Journal, 
1895,  629. 
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In  an  analysis  of  the  ammonium  bisulphate  obtained,  the 
numbers  were  as  follows  : — 


Found. 


Ammonia. 
Free  acid 


!',  ■  i  it 
1  r.  1 15 
+2-90 


Calculated. 


PerCent. 

117s 

42-01 

MI,IIS(  ) 


In  answer  to  the  question,  •'  What,  actually  laltes  place 
at  the  commonly  reputed  melting  point  of  ammonium  sulphate, 
viz.,   146°  C?"    (This  Journal,  1895,  629.)     Dry  crystals 

of  ammonium  sulphate  begin  to  deerepitate  at  about  200°  C, 
ammonia  coming  off  very  perceptibly  at  2.50°  C.  If  super- 
heated stem1,  be  passed  through  the  mass  of  heated  crystals, 
ammonia  comes  off  very  perceptibly  at  200°  C.  This  was 
an  experiment  in  which,  however,  only  good-sized  crystals 
of  the  salt  were  taken.  The  experiments  now  to  be 
described  will  do  more  than  answer  the  question  above 
recorded. 

I. — Solid  Ammonium  Sulphate. 

1.  A  quantity  of  pure  ammonium  sulphate  was  powdered 
pretty  finely  and  introduced  into  a  small  retort  connected 
with  a  condenser.  A  thermometer  was  placed  amongst  the 
salt  in  the  retort,  and  the  latter  was  slowly  heated  on  t lie 
sand-bath.  At  ISO  C.  ammonia  could  be  distinctly  per- 
ceived at  the  end  of  the  condenser,  and  at  250°  C.  drops 
of  ammoniacal  water  began  to  fall.  The  salt  did  not  melt 
until  300°  C.  was  reached,  when  the  portion  nearest  the 
glass  in  the  interior  of  the  retort  began  to  fuse. 

2.  Some  powdered  ammonium  sulphate  -was  placed  in  a 
test  tube  with  perforated  cork  and  two  pieces  of  bent  tube. 
One  of  the  tubes  connected  the  test  tube  with  an  air  blast, 
and  a  gentle  but  steady  stream  of  moist  air  was  passed 
through  whilst  the  temperature  was  being  gradually  raised 
on  the  sand-bath.  Another  thermometer  was  placed  in  the 
sand  close  to  the  side  of  the  test  tube,  and  the  temperature 
thus  given  was  taken. 

Ammonia,  it  was  found,  first  became  perceptible  to  red 
litmus  paper  at  12m    to  12.r>    <_'. 

3.  The  same  experiment  was  repeated  with  the  powdered 
salt,  using,  however,  an  oil-hath  instead  of  a  sand-bath, 
the  thermometer  being  placed  in  the  oil.  The  air  employed 
in  the  blast  was  passed  through  dilute  sulphuric  acid,  so 
that  it  might  carry  no  ammonia  from  the  external  air. 

Ammonia  became  manifest  at  1 77    C. 

4.  Some  more  salt  was  now  pulverised  in  a  mortar,  and 
then  sifted  through  linen  by  means  of  a  Bum-en's  bag 
apparatus  The  sulphate,  in  the  form  of  this  impalpable 
powder,  was  now  treated  just  as  in  experiment  Xo.  :i. 

Ammonia  plainly  evolved  at  105D  C.  After  cooling 
down  and  then  reheating  very  gradually,  ammonia  was 
detected  at  86    < '. 

These  experiments  prove  how  greatly  physical  condition 
influences  the  decomposition  point  of  the  sulphate  of 
ammonium  by  heat. 

II. — Ammonium  Sulphate.     Concentbated  Solution. 

5.  Of  course  a  -till  greater  degree  of  attenuation  is 
obtained  in  solution. 

It  was  then  discovered  that  from  a  concentrated  solution 
of  pure  ammonium  sulphate,  ammonia  begins  to  be  evolved 
at  a  temperature  so  low  as  60°  C,  and  i-  very  decidedly 
manifest  at  u">'  C.  On  cooling  and  then  gradually  reheat- 
ing, ammonia  was  detected  as  low  as  58    I 

6.  The  concentrated  solution  of  ammonium  sulphate 
which  had  previously  been  heated  at  about  70°  C,  was  BOW 
maintained  at  that  temperature  for  about  an  hour.  Am- 
monia was  evolved  the  whole  rime,  and  at  the  end  then' if. 
the  solution  showed  a  decidedly  acid  reaction  to  blue 
litmus  paper.  The  solution  of  the  sulphate  was,  to  begin 
with,  perfectly  neutral. 

7. — ^„.)  Some  commercial  ammonium  sulphate  was  now 
dissolved  in  water.  The  solution  was  acid  to  litmus. 
Neutralised  with  ammonia  and  then  evaporated  for  some 
time  at  a  temperature  about   boiling   point,  keeping  up   the 


level  of  the  liquid  with  fresh  additions  of  water.  The  final 
liquid  was  distinctly  acid. 

(/i. )  Evaporated  similarly  a  concentrated  solution  of  pure 
sulphate.      The  result  was  just  the  same  as  in  (<l). 

In  the  cases  of  ( a  )  and  (4),  when  a  piece  of  red  litmus 
paper  was  held  in  the  vapours  evolved  by  the  boiling  solu- 
tions, it  is  turned  quickly  blue.  But  the  experiment  becomes 
striking,  when  a  piece  of  red  litmus  of  about  a  superficies 
of  2  or  3  square  inches,  is  held  in  the  vapours  so  near  the 
boiling  liquid  thai  some  of  the  hue  spray  conies  in  contact 
with  it.  The  red  paper  turns  quickly  blue,  and  then  imme- 
diately becomes  covered  with  red  spots  on  a  blue  ground. 
This  is  due  to  the  fact  that  whilst  ammoniacal  vapours  are 
evolved  from  the  heated  liquid,  the  fine  vesicles  of  the 
liquid  itself  bare  a  decidedly  acid  reaction.  Hence  the  test 
paper  bears  witness  at  one  and  the  same  time  toil)  the 
acidity  of  the  liquid  and  (2)  the  alkalinity  of  the  vapours. 

These  experiments  have  a  technical  bearing,  indicating 
the  losses  of  ammonia  that  must  follow  any  attempt  to  con- 
centrate bv  evaporation  solutions  of  ammonium  sulphate  so 
as  to  reach  the  crystallising  point.  Bone  distillers  who 
manufacture  bone  black,  animal  charcoal,  and  b  me  manures, 
are  generally  content  with  a  very  crude  sulphate  of  am- 
monia, obtained  by  neutralising  their  bone  liquors  with 
sulphuric  acid.  These  solutions  I  have  myself  seen  in 
course  of  evaporation  in  iron  pans  to  the  crystallising  point, 
the  liquors  being  in  a  very  active  state  of  ebullition.  There 
is  not  tl  e  least  doubt  that  considerable  losses  of  ammonia 
are  sustained  in  such  cases,  and  no  doubt  as  conce  tration 
increase-  and  consequently  acidity,  there  will  hi-  increased 
act  (in  on  the  iron  pans,  with  formation  of  iron  sulphate. 

But  on  heating  ammonium  sulphate,  ammonia  is  not  the 
only  constituent  driven  off;  we  have  already  learnt  that 
sulphurous  acid  is  also  liable  to  be  set  free.  An  interesting 
question  now  unfolds  itself  : — 

117m/  arc  the  pre  ise  conditions  under  which  the  sulphur 
trioxide  molecule  in  the  sulphate  is  reduced  hi  sulphur  di- 
oxide, mill  tli'*  sulphur  dioxide  linn  expelled  ' 

We  have  already  learnt  that  on  heating  ammonium  sul- 
phate to  a  temperature  of  about  270°  C.  to  300°  C,  and 
passing  steam  through  the  mass,  pure  amuioniacal  gas  is 
set  free  and  escapes. 

(1.)  Having  regard  to  the  heating  of  sulphate  of  am- 
monium without  steam,  the  experiment  was  tried  of  heating 
pure  sulphate  to  from  270  to  280  C.  for  1'J  hour-,  any 
vapours  evolved  being  aspirated  through  water.  It  was 
found  thai  14  per  cent,  of  the  one  equivalent  of  Ml  was 
evolved,  and  that  a  little  Over  00]  per  cent,  of  the  SI  »,  was 
losl  a-  SOg. 

(-.)  Powdered  ammonium  sulphate  was  heated  to  from 
.-too  to  310°  C.  lor  12  hours,  aspirating  through  water  and 
afterwards  through  normal  acid. 

l!l  per  cent,  of  Nil,  (of  the  one  equiv.  1  were  found,  and 
0-01?  1"  r  cent.  S!  I,  lost  as  SI  >.,. 

(3.)  I'owdered  sulphate  heated  to  275°— 280°  C.  foi 
12  hours,  aspirating  so  as  to  create  a  more  considerable 
vacuum,  and  passing  first  through  water  and  then  acid,  as 
before: — Found  37-4  per  cent.  XII ; ;  and  no  SOs  lost. 

It  was  found  that  the  sample  wdiieh  had  lost  19  per  cent. 
XII,  (experiment  No.  2 ).  when  dissolved  in  water  ami  mixed 
with  zinc  powder,  evolved  hydrogen  gas  freely. 

(1.1  (  Ml  .  i  Si  i,  heated  for  8  hours  at  300  C.  in  a  test 
tube  of  hard  glass,  aspirating  the  gases  through  water  and 
then  normal  acid,  with  considerable  suction,  yielded  99-1 
per  cent,  of  the  one  equiv.  of  NHS>  and  0-146  SO    lost  as 

Sl  I 

:.-,.)    (Nil    IjSO     healed  for  13  hours  from   310°- 
Evolved  .-  99-  I  per   cent.  XI! ;.    After  the  13  hours'  heating, 
on  increasing  the  current  ol  air  by  aspiration,  ammonium 
sulphites  began  to  sublime  abundantly,   and   would   soon 

have  Stopped  up  the  connecting  tubes.  The  bath  for  heat- 
ing the  tubes,  was  one  of  " fusible  metal."  In  one  experi- 
ment, in  which  a  tube  of  sett  soda-glass  was  used,  3-8  gnus. 

of  iMIjx  >,  were  heated  for   15  hours t'.     105'4 

p.,  e,  .a  of  NHj  was  found,  but  also  0-825  per  cent.  SO 
lost  as  SO.,  and  also  '  -16  per  cent.  SO,  losl   as  sublimed 

sulphite  lowevcr.  on    removing    the  coat  of    fusible    alloy 

from  the  bottom  of  the  test  tube,  it  was  found  that  the  glass 
had  been    attacked  throughout    and  thoroughly  decomposed 
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by  the  ammonium  bisulphate  formed.  This,  together  with 
the  increased  percentage  of  S02  evolved,  are  evidences, 
together  accounting  for  the  huge  percentage  of  ammonia 
found,  some  Ml,  of  the  XI1,HS()4  having  evidently  been 
sacrificed. 

(i'G  grms.  of  ammonium  sulphate  were  heated  to  between 
'_'70°  (  I.  and  rising  to  310  C,  steam  being  meantime  passed 
through.  Un  condensing  and  testing,  it  was  Found  that  just 
about  the  full  one  equiv.  of  ammonia  had  been  expelltd  and 
absorbed  in  the  aeid  used. 

Glancing  at  a  statement  made  i  tin-  Journal,  IS95, 
629)  as  to  the  disintegration  of  (NH4).,S04  at  high  tem- 
peratures: "If  A-//,  thus  loses  II  l"  reduce  S03  in  the 
moleculi  of  t'.V//,) ..SO.,  or  \I1JIS01  to  SO.,,  what 
actually  becomes  of  the  nitrogt  n  of  such  X/l 

Some  ammonium  bisulphate  (NH  HS04)  was  pla  I  n 
a  small  bulb  with  bent  tube,  such  that  but  little  air  was 
enclosed.  The  tube  dipped  under  caustic  soda  solul  " 
and  entered  the  lower  part  of  the  graduated  test 
acting  as  gas  receiver,  and  also  filled  with  caustic  soda. 
The  gases  firsj  evolved  were  allowed  to  escape  so  as  to 
remove  air  from  the  bulb  apparatus.  It  was  at  length 
noticed  that  when  heating  from  300° — 350°  t  ,  bubbles 
•  -raping  at  the  end  of  the  tube  were  completely  absorb  I 
by  the  soda,  when  the  stem  was  placed  under  the  orifice 
of  the  test  tube.  The  fact  was  now  observed  that  whilst 
SOa  seemed  to  be  abundant!)  evolved,  it  was  marly  all 
absorbed  by  the  soda,  no  permanent  gas  at  first  collecting 
in  the  test  tube,  and  hence  very  little  nitrogen  was  con- 
currently liberated  from  the  N IT ( 1 1  Si  )^.  At  last,  on 
applying  considerab  j  i  tore  heat  (bare  Same  of  the  lamp), 
some  permanent  gas  collected  it  the  test  tube,  hut  ap 
parently  a  minute  proportion  in  comparison  with  the 
volume  of  the  St >.,  evolved.  The  small  amount  of  residual 
gas  collected,  extinguished  a  taper,  and  did  not  render 
lime-water  turbid,  and  it  appeared  to  be  nitrogen  (no 
oxygen  could  be  detected  amongst  it).  As  staled  (this 
Journal,  1895,  630),  nitrogen  only  appears  to  be  per  eptibly 
evolved  at  temperatures  between  360  and  -too  ('.,  whilst 
with  a  fair  amount  of  freedom  at  450  G.  and  above.  See 
also  J.  Chem.  Soc,  lsS4,  92,  Ramsay  and  Young,  where 
it  is  shown  that  "  The  temperature  at  which  ammonia  begins 
to  deeomj  ose,  under  the  most  favourable  circumstances, 
lies  a  little  below  -Vio ".".  In  the  present  ease,  of  course.  the 
ammonia  is  being  heated  in  presence  of  an  oxidising 
agent  (SOA.  At  the  latter  temperature,  though  but 
proportionately  a  small  fraction  of  the  nitrogen  of  the 
ammonia  in  the  salt  had  been  evolved  as  nitrogen,  it  was 
found  that  the  SOa  in  the  residue  had  been  largely  re- 
duced to  S(>;,  i.e.,  the  residue  consisted  largely,  almost 
wholly,  of  sulphites. 

At  350:  C,  whilst  St  >.,  was  decidedly  formed  and  evolved 
free,  very  little  nitrogen  could  be  detected,  i.e.,  very  little 
(incondensable  and  inert  gas. 

The  question  arises,  then,  "  //'  S(t.  is  evolved  mid  yet 
very  little  free  uitrogt  n  from  the  A' // ;// S( )4,  can  any 
other  reaction  which  expresses  the  change  in  part,  if  not 
wholly,  lie  regarded  as  admissibh  ■.  along  with  that  ex- 
pressed by  the  equation  .>.Y//,//>(V  N2-i  A7/4//.S03  + 
3H.O~JsO,  - 

1  had  at  one  lime  believed  I  had  obtained  evidence  of 
an  intermediate  formation  of  hydrazine  sulphate,  thus  : — 
2NH4HS04=N2H4S04H2  +  S02  +  2H20;  small  portions  of 
the  substance  being  In  ated,  at  times  giving  an  instantaneous 
dark  precipitate  of  Ag  in  tin'  cold,  with  ainmoniaeal  silver 
nitrate.  Curtius.  Ber.  20,  16-34.  <  If  course,  were  this  the  case 
one  would  expect  this  compound  at  the  elevated  tempera- 
ture, soon  to  brtak  down  again  with  evolution  of  N  and 
SO,, thus:— N2H6SO.<  ';  l  Mljliso,  =  N2  +  SO.,  +  :sll.,0  + 
NH4HS03.  lint  until  I  can  get  more  tangible  evidence 
of  such  an  interesting  reaction,  I  must  adopt  the  following, 
in  which  at  the  high  temperature  ammonium  bisulphate 
breaks  down  into  nitrogen,  bisulphite,  water  and  sulphur 
dioxide.  This  reaction  also  accounts  for  a  considerable 
excess  of  SI  I.. : — 

3XH4HS04  =  N,  +  NH4HS(  >a  +  5H„(  I  -  2SI  >,. 
(See  also  this  Journal,  1893,  629   I 

With  regard  to  Kjeldahl's  method,  I  may  state,  that  though 
ammonium    sulphate,  as    I    have    shown,  is    considerably 


decomposed  and  modified  on  heating  to  temperatures 
In  low  30U°  C,  yet  on  heating  some  pure  ammonium 
Sulphate  in  presence  of  excess  of  concentrated  sulphuric 
acid  up  to  300°  C,  not  a  trace  of  NIP  was  evolved,  which 
perfectly  hears  out  the  fart  of  the  validity  of  this  process. 

I  may  just  mention  here  that  normal  ammonium  sulphite, 
on  heating,  decomposes  like  the  sulphate, yielding  ammonia 
and  bisulphite. 

Vakioub  Decomposition.-  oi    Interest  bt  means  of 
AMMONIl  m    BlSl  i rn\  n:. 

Oxalic  Acid. — When  ammonium  bisulphate  is  fused  and 
oxalic  aeid  is  introduced  into  it.  decomposition  of  the  latter 
at  once  takes  plane  with  evolution  of  COs  and  (.'(  K 

nox  or  Ammonium   ( 'iii.ouiin:   with   Normal 
and    Void  Ammonium  Sulphate. 

Mixed  Solutions.— 5  gnus,  of  ammonium  sulphate  and 
2'026  gnus,  of  ammonium  chloride  (i.e.,  equiv.  weights) 
Were  placed  in  a  suitable  apparatus  idong  with  20  C.c.  of 
water.  The  liquid  was  now  boiled  and  evaporated.  It 
was  observed  that  ammonia  was  copiously  evolved  as  the 
solution  became  more  concentrated.  After  about  8 — 9 
hours'  boiling,  some  little  water  being  added  from  time  to 
time,  it  was  found  that  the  escaping  vapours  had  acquired 
an  acid  reaction,  and  that  hydrochloric  acid  was  coming  off. 
After  some  time  the  test  tul.e  was  tilled  again  with  water 
to  the  20-e.c.  mark  and  boiling  continued.  It  was  now 
found  that  ammonia  was  evolved,  and  this  again  continued 
until  the  solution  became  Bomewhat  concentrated, when  this 
particular  reaction  seemed  to  expend  itself,  then  become 
i    '    raed,  and  once  more  hydrochloric  acid  was  evolved. 

Mixed  Solids.—  Similar  weights  of  the  two  salts  were  now 
taken,  thoroughly  mixed  and  the  dry  mixture  heated  in  the 
sand  hath,  which  was  afterwards  changed  for  a  bath  of 
fusible  metal,  in  which  a  thermometer  was  placed.  The 
apparatus,  was  connected  with  a  water-pump,  so  that  the 
heating  process  was  conducted  under  paitial  vacuum.  The 
temperature  was  gradually  taken  up  to  300°  C,  when  in 
about  jths  of  an  hour  the  escaping  vapours  became  acid. 
Aftci  it'  atli  lo  hours'  heating,  with  slow  aspiration  all  the 
time,  the  litmus  began  to  turn  blue  again  through  reversal 
of  the  reaction  and  evolution  of  ammonia.  In  3  hours 
more  MCI  was  evolved,  and  in  41  hours  more,  ammonia. 
The  rationale  of  this  curious  process  of  reversing  reactions 
is,  I  believe,  this: — Ilea:  causes  the  ammonium  sulphate  to 
part  with  a  certain  proportion  of  its  ammonia,  and  when  a 
certaiu  and  sufficient  quantity  of  bisulphate  is  thus  formed, 
the  latter  attacks  the  ammonium  chloride,  takes  from  it 
some  of  its  ammonia,  and  generates  hydrochloric  aeid, 
which  escapes.  This  rc-saturation  and  so  recovery  of 
balance  of  the  sulphate  proceeds  up  to  a  given  poiut, 
determined  doubtless  by  the  joint  factors  of  temperature 
and  mass,  when  balance  is  again  upset, and  the  re-saturated 
sulphate  again  parts  with  ammonia,  and  so  on.  Thus  we 
have  a  singular  ease  in  which  from  one  saline  mixture, 
alternately  ammonia  and  hydrochloric  acid  is  evolved  by 
the  mere  application  and  maintenance  of  heat.  Among  the 
ammonia  and  hydrochloric  acid  thus  evolved  there  are 
respectively  ammonium  sulphites  and  sulphurous  acid  to 
some  extent  present. 

The  determination  was  now  made  of  the  nature  and 
extent  of  the  reaction  of  ammonium  bisulphate  on 
ammonium  chloride.  To  begin  with  it  was  found  that 
ammonium  bisulphate,  KII,I1S04,  when  heated  with 
ammonium  chloride,  NH4C1,  yields  normal  ammonium 
sulphate  and  hyrdrochloric  acid — 

iNHjHSOj  +  XII,C1  =  (NH4)2S04  +  HC1. 

However,  this  equation,  like  many  others,  would  not 
guide  the  operator  to  a  practical  realisation  of  the  reaction 
as  stated.  If  this  equation  did  hold  good  in  practice,  the 
death-blow  to  the  Leblanc  soda  industry  would  already  have 
been  struck,  for  we  have  seen  that  pure  ammonia  can 
he  obtained  by  suitably  heating  normal  ammonium  sulphate. 
Xow  what  takes  place  when  equivalent  weights  of  ammonium 
bisulphate  and  ammonium  chloride  are  heated  together,  is 
this  : — A  certain  proportion  of  the  chloride  is  decomposed  by 
the  bisulphate,  yielding   IK  i  and   (NH4).2S04;  the  amount 
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aud  degree  of  acidity  of  the  mixture  at  length  become 
so  reduced  by  dilution  that  the  remaining  XII  ,Ci  ceases  to 
he  acted  upon.  Further  heating,  and  ;it  somewhat  higher 
temperatures,  would  then  only  lead  t.;  a  reversal  of  reaction, 
with  evolution  of  ammonia.  This  would  lead  to  increased 
acidity  (further  formation  of  NH4HS04),  and  after  a  time 
another  reversal,  the  XII  ,IIS( ),  reacting  once  more  on 
some  residual  NH4C1  to  form  more  1ICI,  and  so  on.  It 
thus  became  clear  that  to  effect  the  complete  decomposition 
of  a  given  quantity  of  ammonium  chloride,  a  very  large 
excess  of  bisulphate  of  ammonium  would  be  necessary. 
For  example,  it  is  found  that  on  heating  in  a  special 
apparatus,  2  grms.  of  NH4CI  with  20  grms.  of  NH4HS04, 
!I2  per  cent,  of  the  HC1  was  driven  off,  whilst  with  2  grms. 
of  SH.fl  with  30  grms.  of  NH4HS(  >4,  a-  much  as  95  and 
97*6  per  cent,  respectively  of  HC1  were  obtained  ia  two 
experiments.  (A  specimen  of  fuming  hydrochloric  acid 
prepared  from  UC'l  thus  evolved,  was  now  exhibited.) 
Moreover,  it  was  fouud  that  after  thus  obtaining  the  IK  11, 
on  heating  the  residue  in  the  hopes  of  now  expelling  the 
ammonia  at  the  same  time  taken  up  from  the  NH4C1,  only 
a  fraction  thereof  is  obtained,  the  remainder  being  obstinately 
retained,  aud  at  the  temperature  required  to  expel  it,  a 
considerable  loss  is  sustained  by  formation  of  sulphites. 

It  will  he  noted  that  in  this  latter  case,  the  effort  is  being 
made  to  expel  ammonia  in  presence  of  a  large  excess  of 
ammonium  bisulphate,  a  condition  approaching  that  which 
confers  so  much  value  upon  the  Kjeldahl's  process. 

To  show  the  extent  of  the  reaction  if  a  smaller  excess  of 
ammonium  bisulphate  be  used  with  the  ammonium  chloride, 
the  following  experiments  were  tried:  — 

1  equiv.  of  Nil, CI  was  heated  in  concentrated  solution, 
with  2  equivs.  of  NH4HS04,  and  heating  was  continued 
until  XH;1  began  to  be  evolved.  53  per  cent,  of  the  HC1 
obtained. 

Two  experiments  were  now  tried  with  above  mixture. 
dry,  when  in  one  case  30|  per  cent,  and  in  the  other  42  per 
cent,  of  the  HO  in  the  NH,Cl,was  obtained.  In  the  second 
experiment  the  vapours  were  passed  through  fused  and 
heated  XII  ,IIS(  I,.  Ey  modifying  the  apparatus  so  that  if 
any  NH4Cl  sublimed,  it  would  be  decomposed  in  a  further 
quantity  of  NH4HS04,  and  improving  the  system  generally, 
72  per  cent,  of  HC1  was  obtained.  Hut  along  with  IIC1, 
SI  V.  was  also  obtained,  indicating  some  reduction. 

A  further  experiment  was  now  made.  Having  prepared 
some  acid  ammonium  sulphate  by  heating  the  normal  salt, 
common  salt  (NaCl)  was  added  to  the  hot  fused  liquid. 
Hydrochloric  acid  was  copiously  evolved,  and  on  further 
addition  of  NaCl,  the  reaction  came  to  an  end,  with  forma- 
tion doubtless  of  XaNH4S04.  This  on  further  heating 
evolved  ammonia,  and  at  length  NaHS04  remained  behind. 
But  on  addition  of  NaCl  to  the  fused  NH4HS04,  do  not 
think  that  the  formation  of  NaXH,S04  is  a  complete  forma- 
tion, or  that  it  is  unattended  by  Bide  issues,  which  represent 
on  a  working  scale,  by-products.  The  reaction  proceeds 
up  to  a  point,  at  which  the  acidity  of  the  mixture  still  con- 
taining some  NII4HSI  I,,  is  so  reduced,  that  it  refuses  further 
to  act  upon  the  NaCl.  If  now,  about  such  a  poiut  of 
unstable  equilibrium,  the  heat  be  further  pushed,  1  have 
always  found  that  a  considerable  tendency,  the  maximum 
tendency  to  a  reducing  action,  arises,  with  formation  of 
sulphurous  arid,  and  so  of  sulphites. 

A  process  has  been  devised  in  time  past  tor  obtaining  at 
one  and  the  same  time  ammonia  and  bisulphate  of  soda,  by 
heating  a  mixture  of  equivalent  quantities  of  ammonium 
sulphate  and  sodium  sulphate,  and  injecting  steam  ir.to  the 
liquid  mass.  The  bisulphate  of  soda  is  then  further  heated 
with  common  salt,  with  production  of  hydrochloric  acid  and 
regeneration  of  normal  sodium  sulphate. 

This  is  a  portion  of  the  beautiful  process  of  Carey, 
Gaskell,  and  Hurter  (this  Journal,  1885,117).  What  ] 
wish  now  to  show  is  thai  something  approaching  the  reverse 
of  this  process  will  also  operate.  If  ammonium  sulphate 
be  heated,  till  one-ball  its  ammonia  is  expelled,  bisulphate 
remaining,  ami  then  to  ibis  in  a  fused  slate,  sodium  chloride 
be  added,  hydrochloric  acid  is  abundantly  evolved,  and 
-odmm  ammonium  sulphate  produced.  But  reduction  of 
Si  1.  to  St  >,,  with  formation  of  sulphites,  also  occurs,  and  the 
reaction  is  not  complete,     tin  further  heating,  NH4NaS04, 


yields  up  its  Nil,  aud  leaves  NallSO,.  If  to  this  NallSi ), 
in  the  fused  state  XI[,C1  were  added,  HOI  would  be 
generated,  aad  NaNH4S04  obtained,  providing  the  tem- 
perature of  the  fused  mass  were  kept  sufficiently  low, 
and  other  suitable  conditions  provided.  Yet  this  reaction 
could  not  be  completed,  for  reasons  already  given,  and 
the  attempt  would  lead  to  the  reduction  of  si  1  to  si  1  . 
besides  sublimation  of  XII.CI.  What  double  salt  was 
formed,  would  on  further  heating  be,  of  course,  decomposed, 
with  liberation  of  ammonia,  and  re-formation  of  sodium 
bisulphate.  If  yen  ask  me,  "  Could  a  process  be  based 
upon  such  a  reaction  as  this  for  yielding  ammonia  and 
hydrochloric  acid  '< "  I  reply  that  such  a  process  could 
scarcely  be  carried  out  as  a  commercial  success.  Nor  would 
the  case  he  materially  improved,  if  a  commencement  were 
made  with  fused  bisulphate  of  soda,  and  to  tins  were  added 
ammonium  chloride,  I1C1  being  generated  and  NH4NaSi>. 

produced,    plus  a  necessary   excess  balan f    NaHS04, 

without  which  the  reaction  would  not  be  completed.  It  is 
true  that  on  heating,  with  injection  of  steam,  ammonia 
would  he  expelled,  and  sodium  bisulphate  reproduced,  but 
unfortunately,  at  the  temperature  required  to  complete  this 
reaction,  the  SI  >p  molecule  would  he  to  some  extent  reduced, 
ami  some  of  the  ammonia  would  come  over  as  sulphites, 
blocking  up  tubes  and  pipes  most  inconveniently,  but  as 
you  may  anticipate,  the  incompleteness  of  reaction  does  nol 
stand  still  in  the  cycles  of  process:  it  increases,  and  at 
length  brings  the  work  to  a  standstill.  Tin-  decomposition, 
with  formation  of  sulphites,  must  always  he  accounted  a 
constaut  in  any  process  in  which  beat  of  any  considerable 
degree  is  used,  when  ammonia  i^  liberated  in  presence  of 
ammonium  sulphate  or  bisulphate.  This  evil  is  avoided  to 
a  considerable  extent,  though  not  altogether,  if  steam  be 
injected,  but  then  the  process  becomes  a  long  one  to  com- 
plete, as  the  superheating  temperature  must  be  moderate. 

But  unfortunately,  and  further,  the  very  condition  for 
obtaining  a  good  yield  of  HC1,  viz.,  large  excess  of  bisul- 
phide, forms  also  the  condition  for  very  special  stability  of 
the  ammonia  fixed  by  that  excess,  which  consequently  suffers 
only  very  partial  expulsion  by  subsequent  beating, 

Chlorine  from  Ammonium  Chloride. —  The  next  point  I 
turned  my  attention  to  was  the  possibility  of  utilising  the 
reaction  of  ammonium  bisulphate  upon  ammonium  chloride 
for  the  sake  of  producing  chlorine  directly.  On  heating 
together  a  mixture  of  ammonium  bisulphate.  chloride,  and 
YVeldon  mud,  under  suitable  conditions,  chlorine  is  gentian  d . 
and  on  being  passed  into  potassium  iodide  solution,  iodine  is 
set  free.  On  beating  1  equiv.  NH4C1,  2  equivs.  of  Mni>; 
and  4  equivs.  of  NII4HSI(J4  together  with  a  little  water,  for 
about  half  an  hour,  aspirating  the  gases  through  potassium 
iodide,  free  iodine  was  liberated  equivalent  to  a  liberation 
of  12  per  cent,  of  the  eombiued  chlorine.  The  above 
experiment  was  repeated  with  an  increase  of  Mni  '_>  to 
4  equivs.,  when  14'2  per  cent,  of  chlorine  was  obtained. 

The  experiment  was  now  varied  by  taking  1  equiv.  of 
NaCl  instead  of  NH4C1,  when  in  one*  case  is-.",  percent. 
and  in  another  22*9  per  cent,  of  CI  wereobt  lined,  Another 
variation  was  now  tried,  with  better  >*vf,s.  1  equiv.  of 
NH4CI  and  4  equivs.  of  NaHSl  >,  were  heated  with  1  equivs. 
ot  Mill  l._,and  a  little  water,  in  a  lost  tube  made  of  hard  ^las- 
Iodine  equivalent  to  SI  ■.">  per  cent,  of  chlorine  was  liberated. 
In  another  experiment  this  was  increased  to  s:i-.",  per  cent, 
of  chlorine. 

X'ow  this  process,  judged  from  the  icsults  just  staled,  lias 
so  far  a  somewhat  favourable  appearance  technologically. 
It  looks  as  if.  with  a  little  improvement,  something  might 
be  done  with  it.  When  bisulphate  of  soda  thus  acts  upon 
ammonium  chloride  in  presence  of  MnOj,  we  may  say.  to 
put  it  briefly, — 

2(XaIIS(l,  -NII4C1)  +0  -  2NaNII.S(l.  ,  2C1  I  II." 

The  next  step  of  importance  would  be  the  possible 
liberation  of  the  Nlf,  in  this  salt  by  heal  suitably 
applied,  SO  that  thai  Nil,  should  be  recovered,  leaving 
the  acid  sail  also  available  for  further  use  111'  course. 
the  reaction  with  MI.CI  (omitting  Mni>>  so  as  10 
produce  Iil.'l,  would  he  a  useful  one.  if  available, 
as  already  pointed  out.  To  ascertain  whether  such  a 
reaction  would  be  a  smooth  one,  I  prepared  some  of  the 
double   salt   NaXll.sll,.      3C"796  grms.  of   B9'2    per    cent. 
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caustic  soda,  were  dissolved  in  water  aud  treated  with 
.  c.c.  of  96-1  per  cent,  sulphuric  acid.  Excess  of 
ammonia  was  added,  and  the  solution  was  evap  rated  to  the 
crystallising  point.  Fine  crystals  were  obtained  of  the 
double  salt.  Now,  W.  A.  Miller,  in  his  work,  Miller's 
Elen  i  !,  and  Hammer,  in  his  Handbueh  rti  >'  anorg. 

Chem.   II.     2  .  268,   write    the    formula   of   'his    salt    ,,s 
Xll.XaSi  i.  .jll.i  ).       By     direr;      estimation    of      Nil,    in 
the    salt    (as   NH3),  9-4    per    cent,    of    XII,    was    found. 
XII  ,XaS< )  -_'1I;I  I  requires  104  per  cent.,  whilst  — 
XH.X'aSO^ILO 

requires  9-42  per  cent,  of  XH,.  A  determination  of 
gave  50-84  instead  of  50"26  per  cent,  required  by 
the  formula  NH4NaS043H20.  On  ignition,  I  ■  1854  firms, 
of  salt  left  0-4754  grm.  Na„S04=l2  99  per  cent.  N.i. 
NaMI,Si  i,.:;ll,')  contains  12 :04  per  cent.  Xa.  The  attempt 
was  made  to  determine  the  XII,  and  II.i  i  together  by 
heating  a  known  weight  of  the  salt  gently  in  a  platinum 
crucible  until  St),  just  became  perceptible.  Two  deter- 
minations wepe  made,  with  the  following  results  : — 

(1.)  38-6  per  cent.  loss.  (2.)  39-1  per  cent.  loss. 
Mean  =  3S-85.  Deducting  in  eaeh  case  the  Ml,  already 
determined,  the  content  of  water  would  be  38*85  —  9-40= 
29-45.  This  last  result  for  water  could  not  be  much  relied 
upon  on  account  of  the  incipient  evolution  of  SI  l.:.  It  was 
further  discovered  that  at  the  point  at  which  acid  fumes  I 
to  be  set  free,  there  still  actually  remained  in  the  residue 
in  the  crucible,  some  ammonia.  The  effort  was  nov, 
to  push  the  heating  process  somewhat  further,  when  it  was 
found  that  as  the  last  traces  of  ammonia  were  evolved, 
they  came  off  as  sulphite  along  with  S(V..  and  then  SO 
followed.  Thus,  then,  the  failure  of  this  latter  process  foi 
water  determination,  as  one  of  quantitative  estimation. 
confirmed  a  tendency,  already  alluded  to,  which  would 
probably  render  futile  the  attempt  to  utilise  the  reaction — 
NII4XaS04  =  XII:1+IlNaS()1 

and  especially  if  a  considerable  excess  of  XuIISO,  were 
present,  the  intention  being  to  again  act  with  this  acid 
sodium  sulphate  upon  a  further  molecule  of  XII, (1.  In 
presence  of  increased  excess  of  Xallsii,,  the  MI, 
becomes  more  and  more  firmly  fixed,  till  at  length  the 
exalted  temperature  sufficing  to  displace  it,  also  suffices  to 
induce  reduction  of  S03. 

If,  on  the  other  hand,  the  refractory  portion  of  the  XII 
be  left  in  combination,  only  a  reduced  area  of  reaction 
would  be  obtained  for  the  next  stage;  aud  in  large-scale 
working  especially  this  area  of  reaction  would  become  still 
further  reduced.     We  arrive,  then,  at  two  facts  :  — 

(1.)  That  the  double  salt  NH4NaS04  is  probably  one 
crystallising  with  3H20,  and  not  2H..O  as  generally  stated. 

(2.)  That  not  only  is  ammonia  very  stable  in  presence  of 
excess  of  strong  sulphuric  acid  (Kjeldahl),  but  its  stability 
also  increases  in  like  manner,  in  presence  of  excess  of  an 
alkaline  hisulphate  ;  indeed,  to  such  an  extent  that  the  heat 
required  to  dissociate  it.  also  suffices  to  bring  about  reduction 
of  SI  I,  to  S(  >-:■ 

A  few  experiments  were  now  made  with  portions  of  the 
pure  double  sodium  ammonium  sulphate. 

1.  A  quantity  of  the  double  salt  was  heated  in  a  platinum 
crucible.  The  dried  salt  first  melts  and  then  evolves 
ammonia,  but  at  the  closing  stage  of  this  evolution  does  not 
perceptibly  evolve  SO2,  the  next  stage  being  characterised 
by  evolution  of  white  pungent  fumes  of  SI  )3 — 

(  2NaHS<  )4  =  Xa,,S( ),  +  rI.;0  +  SOs1. 

2.  3  sirms.  of  double  salt  heated  in  a  hard  glass  test  tube 
in  a  bath  of  fusible  metal  for  12  hours  at  300° — 305  C, 
aspirating  the  vapours  through  water  and  normal  sulphuric 
acid.  On  titration,  it  was  found  that  (58-75  per  cent,  of 
the  NH3  had  been  given  off.  Testing  with  iodine  solution 
and  thiosulphate  showed  no  sulphurous  acid  had  passed 
over. 

3.  A  concentrated  solution  of  the  double  salt  was  heated 
by  means  of  the  oil-bath,  air  being  gently  blown  first 
through  dilute  sulphuric  acid  and  then  through  the  tube 
containing  the  heated  salt.  Ammonia  first  began  to  appear 
(indicated  by  test  paper)  at  65°  C,  and  decidedly  at  90D  C. 


In  another  experiment,  with  still  more  careful  observa- 
tion. First  appearance  of  Nil  at  58  ('.;  decided  tokens 
at  80°  ('. 

4.  tin  similarly  treating  the  crystals  themselves  (not 
in  solution),  NH3  first  appeared  at  7s  ('.,  and  decidedly 
at  100    ( 

It  is  interesting  to  note  that  crystals  of  the  normal 
ammonium  sulphate  similarly  heated,  began  to  evolve  XII. 
at  1  30   C,  and  decidedly  at  155    C. 

Thus,  then  the  Ml'  held  by  NTaHS04  as  the  double 
salt  XH,XaSo,.  3H20,  is  much  more  lightly  held,  than 
it  is  as  (MI,). SO,,  i.e.,  it  is  more  easily  and  -moothly 
expelled. 

.',.  Finally,  the  following  experiment  was  tried,  and  it 
is  one  offering  much  technical  suggestion  : — :.i  "Tins,  of  the 
double  salt  were  heated  111  a  hard  glass  test  tube  in  a  bath 
of  fusible  alloy,  so  that  a  Chorlej  and  ll.ily  thermometer 
could  also  be  used. 

Heating  was  continued  for  13  hours  at  300  305  C,  the 
vapours  being  aspirated  through  water  and  then  semi- 
normal  sulphuric  acid.  I  tn  back  titration  it  was  found 
that  66-. ">7  per  cent,  of  the  XII.,  had  been  evolved.  Tests 
with  iodine  and  thiosulphate  showed  that  no  SO;  had 
come  over. 

Altec  this  the  tube  containing  the  double  salt  was  connected 
to  two  tubes,  the  first  containing  semi-normal  sulphuric 
acid,  and  the  second,  water  containing  starch  iodide 
sufficient   to  induce  a  colour.     The   temperature 

was  raised  to  450  I  '.,  and  kept  at  that  for  nearly  an  hour, 
when  acid  vapours  began  to  appear.  Stopped  the  experi- 
ment and  titrated  the  excess  of  acid,  finding  that  7-7  per 
cent,  more  of  XII,  had  come  over,  but  no  SO.,  could  be 
detected.  The  tube  was  now  maintained  at  4.">o  ('.  for 
another  hour,  passing  the  acid  vapours  first  through  water 
and  then  water  coloured  blue  with  a  little  iodine  and  starch 
paste.  Enough  Si  )2  to  decolorise  the  iodide  of  starch 
solution  passed  over  in  just  under  the  hour. 

a.  From  the  foregoing,  it  will  be  plain  that  though  the 
XII,,  in  association  with  XallSO,  as  MI,NaSi  ),,  is  at  first 
very  easily  expelled  by  heat,  as  the  execs-  of  residual 
NallSO,  increases,  the  -lability  of  the  remaining  SH, 
rapidly  increases,  and  the  latter  portions  of  XH3  remain 
more  firmly  combined  with  the  excess  of  XaIIso4  than 
is  the  case  with  a  similar  excess  of  NII,IIS04. 

18.  Also  that  wdiereas  on  healing  the  double  salt 
XaXII1S04,  ammonia  is  first  evolved,  and  that  later  on, 
the  sodium  bisulphate  left  is  further  resolved  into 
III  1  +  Si  ',  and  Xa>(  )4 ;  more  complexity  of  decomposition 
ensues  on  heating  (XH,i.,SII,.  For  whilst  at  the  outset, 
ammonia  is  evolved  at  moderate  temperatures  without 
much  loss  of  SO.,  as  SOs,  the  case  is  different  when  the 
condition  of  ammonium  hydrogen  sulphate  is  reached. 

7.  It  is  thus  interesting,  aud  to  technologists  may  be 
useful,  to  note  that  the  breakdown  or  reduction  of  the 
so  group,  i-  not  appreciably  effected  in  the  expulsion 
of  NHj  from  (XH4)2SO., — that  can  be  avoided.  — but  is 
effected  largely  and  chiefly  by  the  prolonged  actiot 
heat  on  the  ammonium  bisulphate  left. 

I  have  to  acknowledge  the  zealous  help  and  co-operation 
of  my  former  assistant,  Mr.  J.  C.  Chorley,  in  the  first  part 
of  this  investigation,  and  in  the  latter  portion  the  great  care 
and  skill  of  my  present  assistant,  Mr.  Albert  Shook. 

Discussion. 

The  Chairman  considered  that  all  present  would  agree 
that  Mr.  Watson  Smith's  paper  was  one  of  great  interest. 
The  fact  that  aniuioniuni  sulphate  was  decomposed  at 
moderate  temperatures  was  not  generally  understood.  It 
was  known,  however,  that  if  sulphate  of  ammonia  were  put 
into  the  mixer  in  the  manufacture  of  superphosphate  and 
other  artificial  manures,  a  notable  loss  of  ammonia  occurred. 

Mr.  AV.  Crowdek  agreed  with  Mr.  Xewlands'  remarks, 
and  referred  to  a  paper  published  about  10  or  12  years  ago 
in  the  Chemical  News,  dealing  with  investigations  of  a 
similar  character  to  those  of  Mr.  Watson  Smith's. 

Mr.  David  Howard  asked  if  there  was  the  smallest  proof 
that  normal  sulphate  of  ammonia  existed  in  solution.  It 
was  a  point  on  which  he  had  grave  doubts,  for  it  invariably 
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behaved  as  an  acid  towards  iron  plant.  He  assumed  that  it 
was  another  instance  of  practical  work  differing  from  text- 
hook  equations. 

Mr.  Watson  Smith,  in  reply  to  Mr.  Newlands,  said  he 
believed  that  if  evaporation  took  place  in  leaden  pans,  and 
an  excess  of  acid  were  employed,  there  would  be  no  loss  of 
ammonia.  He  thought,  however,  that  the  excess  of  acid 
would  need  to  be  tolerably  large,  since  on  heating  and  con- 
centrating  sulphate  o£  ammonia  solutions,  a  considerable 
degree  of  acidity  was  produced  by  loss  of  ammonia,  lie 
handed  round  a  Bpecimen  of  hydrochloric  acid  made  by 
the  reaction  of  ammonium  bisulphate  upon  ammonium 
chloride. 

The  Chairman,  in  proposing  a  vote  of  thanks  to  Mr. 
Watson  Smith,  said  that  the  use  of  a  very  slight  excess  of 
acid  would  prevent  loss  of  ammonia. 
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.SOME  EXPERIMENTS  RELATING  TO  THE 
MANUFACTURE  OF  CYANIDES. 

RY   JAJIIIS   T.    COXKOY,  B.SC.,  PH.D. 

In  the  process  of  making   ferrocyanide  of  potassium   by 

fusing  together  potassium  carbonate  and  iron  borings  with 
subsequent  addition  of  animal  matter,  considerable  losses 
take  place,  firstly,  of  potassium  carbonate,  but  more 
especially  of  nitrogen.  These  losses  make  the  process  far 
from  economical,  and,  notwithstanding  the  large  amount  of 
work  done  with  a  view  to  minimise  these  defects,  it  seems 
as  if  the  efficiency  of  the  process  has  practically  reached  its 
highest  point. 

For  this  reason  many  attempts  have  been  made  to  prepare 
potassium  cyanide  otherwise  than  through  the  prussinte 
compound,  and  during  the  last  half  decade  a  very  special 
impetus  has  been  given  to  the  study  of  these  processes. 
The  cause  of  this  is  the  general  adoption  of  the  cyanide 
process  in  the  recovery  of  gold  from  its  ores,  and  although 
I  cannot,  unfortunately,  give  any  figures  showing  the 
increased  demand  for  this  reagent,  I  think  a  study  of  the 
Patent  Office  Journal  will  afford  some  i •  1»  :i  of  the  immense 
activity  at  present  shown  in  this  field. 

The  number  of  patents  dealing  with  cyanides,  ferro- 
cyanides,  ami  sulphocyanides,  published  during  the  years 
1886  to  1895  ■-  given  in  the  following  table  :  — 


ism;.       is-7.      I~ss.      1889.      1890.     1891.     1892.    IS'.':;.     1891.     1895 


7        12        I.".        :;•; 


From  a  study  of  the  specifications,  we  see  that  while  the 
original  method  of  manufacture  is  left  almost  entirely  alone 
tin  Dewer  methods  proposed  readily  range  themselves  info 
two  main  divisions  or  groups.     These  are — 

</.  Methods  for  the  direct  production  of  cyanide,  using  as 
the  source  of  nitrogen 

( 1 )  the  atmosphere, 
(  -  )  ammonia. 

6.  Methods  in  which  sulphocyanides  arc  prepared  as 
intermediate  products. 

I  propose  to  isider  these  methods   in  the  order  given, 

paying  more   particular   attention    to   the    processes   falling 
under  heading  l>. 

The  discovery  that  potassium  cyanide  could  be  produce. I 
directly  and  without  the  intermediate  formation  of  ferro- 
cyanidc  was  made  by  Prof.  Clark  in  1837,  who,  on 
examining  an  efflorescence  oceurriug  near  the  hushes  on 
some  of  the  Clyde  blast  furnaces,  which  were  worked  with 
Neilson's  hot  blast,  found  it  to  consist  chiefly  of  potassium 
cyanide. 

A  similar  phenomenon  was  found  to  Occnr  in  the  Ilarz, 
where  carbon  and  the  hot  blast  were  used,  and  in  1813 
Liedtenhacher  found  it  near  the  light  hole  in  the  furnaces  at 
Mariazoll  in  Styria,  where  it  has  since  been  produced  in 
marketable  quantities.  In  1845,  Bunsen  and  Playfair  inves- 
tigated the  subject  and  found  that  the  zone  of  formation  was 
confined  to  the  region  just  above  the  tuyeres,  that  is,  just 
above  the  point  at  which  the  air  is  blown  in.  To  estimate 
the  quantity  formed  they  drilled  a  hole  in  this  portion  of 
the  furnace  and  conducted  the  issuing  gases  into  water. 
Analysis  gave — 

X r.>-or, 

CO 33    13 

II 3-18 

<N r.;i 

A  gas  of  this  composition  meant  in  the  Alfreton  furnaces 
a  daily  production  of  22  1-7  lhs.  of  cyanide  of  potash. 

As  a  result  of  his  work,  Bunsen  proposed  a  special  blast 
furnace  for  the  production  of  cyanide,  in  which  coke  and 
potash  were  arranged  in  alternate  layers  anil  heated  in  a 
strong  blast — the  cyanide  fused  as  it  was  formed  and  could 
he  run  off  at  the  bottom  of  the  furnace. 

Previous  to  this,  in  18311,  Lewis  Thompson  had  alreadj 
drawn  attention  to  the  fact  that  air  led  over  a  heated  mix- 
ture of  potash. carbon,  and  iron  yielded  cyanide,  ami  his  results 
were  confirmed  by  Desfosses,  ami  again  in  IS  II  by  Fownes 
and  Young.  Bunsen  and  Playfair  also  concluded  that  the 
cyanogen  was  produced  from  the  nitrogen  of  the  air.  hut  ibis 
\ie\\  was  combated  by  Krdruann,  Marchand,  and  Wohler, 
who  gave  as  their  opinion  that  all  cyanogen  formed  resulted 
from  the  fixed  nitrogen  of  the  coal. 

Riechen  then  investigated  the  subject,  and  found,  under 
conditions  in  which  only  atmospheric  nitrogen  was  present, 
that  cyanides  were  formed,  and  be  further  showed  that  the 
temperature  of  reaction  must  be  sufficiently  high  to  produce 
metallic  potassium  and  that  the  nitrogen  gas  should  he 
previously  heated. 

His  experiments  were  confirmed  by  Delbruck. 

These  facts  having  become  now  firmly  established,  many 
attempts  have  been  made  to  found  a  working  process  upon 
them,  and  numberless  patents,  all  very  similar  to  each 
oi  her.  have  been  taken  out,  but  none  have  proved  commercially 
successful.  The  essential  feature  is  conducting  N,  or  in 
later  processes  ammonia  gas, over  a  heated  mixture  of  coke 
and  potash  prepared  in  various  ways  (or  in  Moud's  modi 
fication  of  Marguerite  and  Sourdeval's  process  over  barium 
oxide,  which  unites  more  readily  with  the  nitrogen  than  the 
alkali  metal)  and  the  recovery  of  the  resulting  cyanide 
by  distillation  or  lixiviation.  The  temperature  <  I  formation 
of  the  cyanide  is  in  all  cases  extremely  high,  in  fact  so 
high  as  to  kill  the  process,  especially  when  ammonia  is 
userl,  since  this  gas  decomposes  rapidly  at  the  temperature 
ernphn  ed. 

According  to  Griineberg  (Eng.  Pat..  1889,  No.  13,697), 
the  yield  i<  much  increased  by  absorbing  tin'  ammonia 
at  a  comparatively  low  temperature  and  then  heating  the 
resultant  eynnate  with  charcoal  at  one  much  higher. 

In  an  experiment  performed  by  myself,  ll.'igrms.  of 
charcoal  broken   into   pieces  the  size  of  peas  were  taken  to 
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dryness  with  a  concentrated  solution  containing  200  grms. 
potassium  carbonate.  The  mixture  was  then  filled  into  an 
iron  tube  and  heated  in  a  rapid  current  of  ammonia  gas  at 
900  --  l,( I  .  for  six  hours. 

100  prills   of  the  raw  material  contained — 

Grms. 
K  CO, M 

C I- 

ii ii i  grms.  of  the  product  gave — 

Grins, 

R  rii, 1241 

C  [bydilf.) ii  ■■; 

KCM :;     I 

KCNO 

Kill! B'Ol 

This  analysis  shows  that  a  very  appreciable  quantity  of 
cyanide  and  cyanate,  in  approximately  molecular  propor- 
tions,  has  been* produced,  but  when  it  is  considered  that 
only  4  per  cent,  of  the  ammonia  entering  the  apparatus 
was  converted  into  cyanogen,  and  that  the  remainder  was 
practically  entirely  lost,  it  becomes  evident  that  we  have 
here  only  a  poor  basis  on  which  to  ground  a  commercial 
industry. 

Much  better, but  still  very  far  from  perfect,  are  processes, 
falling  under  this  heading,  in  which  a  mixture  of  carbonic 
oxide  an. I  ammonia  i-  led  over,  or  through,  a  molten 
mixture  of  potash  and  carbon. 

Voui  g  and  M  icfarlane  (Eug.  Pat.,  1893,  No.  3  192)  have 
produced,  working  on  these  lines,  a  cyanide  containing 
7o  per  cent.  KCN.  I  have  male  some  experiments  on 
this  process  and  on  the  lines  proposed  by  th'  chemists, 
but  my  results  were  much  less  Satisfactory  than  theirs,  the 
products  obtained  containing  only  auout  .'So  per  cent. 
KCN. 

The  carbonic  oxide  was  prepared  by  forcing  a  slow  air 
current  through  a  strongly  heated  and  upright  iron  cylinder 
filled  with  small  pieces  of  re-ignited  wood  charcoal.  The 
resulting  gas  usually  contained  about  4  per  cent,  i  1 t ,,  and 
after  being  freed  from  this  by  passing  through  potash 
solution  and  over  lime  it  was  led  through  a  measured 
quantity  (usually  200  c.c.)  of  concentrated  ammonia  solu- 
tion or  known  strength.  The  mixture  of  c  irbouic  oxide 
and  nitrogen,  now  saturated  with  ammonia  gas,  was  dried 
by  passing  over  lumps  of  quicklime  and  finally  through 
drying  bottles  filled  with  stick  potash  and  then  conducted 
into  a  curved  steel  tube  of  li  inch  bore,  and  containing 
just  sufficient  potash  and  carbon  to  form  a  lute  in  the  bend. 
The  mixture  consisted  at  the  start  of  about  200  grins,  of 
caustic  potash  and  20  grms.  of  charcoal,  and  this  was 
heated  in  the  iron  tube  to  from  1,000° — 1,200°  C,  and 
coarsely  powdered  charcoal  added  from  tim3  to  time  till 
the  amount  reached  from  20 — 30  per  cent,  of  the  Kilt) 
present. 

The  temperature  of  reaction  was  sufficiently  high  to  distil 
a  small  quantity  of  potassium  from  the  mass  and  also  to  a 
slight  extent  some  of  the  potassium  cyanide  formed.  The 
mixture  was  well  stirred  from  time  to  time,  and  when  the 
experiment  was  completed  the  molten  mass  was  poured  into 
moulds  and,  whin  cold,  well  ground  and  tested. 

The  ammonia  still  remaining  in  the  ammonia  flask  was 
estimated  and  a  means  thus  found  to  determine  what 
proportion  had  undergone  useful  change.  From  a  series 
of  fairly  concordant  experiments  the  following  might  be 
given  : — 

I.-KHO 200  grms. 

C 2ii  L'riiis.  :ii  stnrt  and  5  ernis. 

at  iutenuls  of  6  hours. 

Temperature 1,150°  C 

After  21  hours  the  mass  contained  21  per  cent.  KCN. 
„      30  „  „  ■>;n; 

II.— Temperature  of  mass 1,100°— 1,200   » '. 

Duration  of  experiment 5  hours. 

The  initial  mixture  contained  ..  20*4  per  cent.  KCN. 

The  product  mixture  contained.  3f4  per  cent.  KCN. 
Per  cent.  XHj  converted  to  CN.  20 


The  analysis  of  several  of  the  products  gave  the  following 
values:  — 


KCN 

2J1 

18-59 

29-H 

K,i  1 1, 

(lii'ii 

74-35 

mi 

Kilo 

fo 

C 

7-7 

The  process  possesses  many  drawbacks.  Chief  amongst 
these  is  the  loss  occurring  in  the  ammonia  used,  of  which, 
even  under  the  very  best  conditions,  only  some  30—33  per 
cent,  is  converted  into  cyanide,  the  remainder,  owing  to 
dissociation,  being  entirely  lost.  Another  disadvantage  is 
that  the  formation  of  cyanide  takes  place  very  slowly,  a 
production  of  GO — 70  per  cent,  cyanide  requiring  about 
:i0 — 36  hours  (Macfarlane)  j  this  rate  appears  to  increase 
with  the  continuation  of  the  experiment,  the  rapidity  of 
formation  being  much  greater  after  a  30  per  cent,  cyanide 
was  reached. 

The  most  serious  item,  however,  is  the  high  temperature 
necessary  to  effect  the  conversion,  the  wear  and  tear  of  the 
apparatus  owing  to  this  cause  being  enormous  and  being 
the  main  cause  of  the  ill-success  of  my  investigation. 

In  their  work  Voung  and  Macfarlane  had  employed  a 
steel  tube,  and  after  a  thirty-six   hours'  heating,   this   had 

I ie  reduced  to  a  thin  shell.     After  several  experiments, 

similar  to  those  iudicated  above,  it  was  replaced  by  one 
similar  in  size  and  shape  but  made  of  cast  iron.  After  the 
first  experiment  (one  of  SO  hours'  duration;  the  central, 
most  strongly  heated,  portion  had  been  converted  almost 
entirely  into  the  magnetic  oxide,  and  this  led  me  to  think 
that  the  products  of  combustion  had  been  entering  through 
this  part  into  the  alkaline  mass.  This  view  seemed  to  be 
borne  out  by  analysis  of  the  products,  which  showed  60 — 75 
per  cent  K  i  i  and  also  by  direct  experimi  nt,  in  which  a 
mixture  of  carbon  monoxide  and  nitrogen,  absolutely  free 
from  carbon  dioxide  before  entering  the  heated  tube  (filled 
only  with  this  gaseous  mixture),  contained  a  large  per- 
centage of  this  gas  on  leaving. 

I'be  chemistry  of  the  reaction  is  supposed  to  lie  in  the 
formation  of  formamide  from  the  ammonia  and  carbonic 
oxide  and  the  subsequent  splitting  up  of  this,  and  absorption 
of  the  HCN  formed  by  the  molten  potash.  Under  the 
conditions  of  experiment,  I  think  that  very  little  formamide 
is  produced,  althouch,  working  under  suitable  conditions  CO 
and  NH3give  a  good  yield  of  this  substance.  The  formation, 
to  my  mind,  rather  lies  in  the  simultaneous  action  of 
potassium,  carbonic  oxide,  and  ammonia  on  each  other, 
potassamide  being  perhaps  formed  as  an  intermediate 
product. 

That  carbonic  oxide  reacts  with  potassamide  to  form 
cyanide  of  potassium  and  water  was  pointed  <  at,  many- 
years  ago,  by  Beilsteio  and  Geuther,  but  their  results  were 
only  qualitative.  I  have  found  iu  a  rough  experiment,  in 
which  the  potassamide  was  prepared  in  a  glass  tube,  that 
carbon  monoxide  at  a  temperature  of  500° — 000°  C.  readily 
converts  this  compound  into  cyanide,  giving  a  yield  of 
some  35  per,  cent.  Working  in  iron  vessels  where  the 
amide  cannot  be  decomposed  with  formation  cf  silicate, 
the  yield  would  he  math  better,  and  possibly  approach 
the  theoretical  value,  that  is,  the  formation  of  one  molecule 
cyanide  from  two  molecules  of  amide — 

KXII,  +  C(l  =  KCN  +  H20, 
KNH2  +  IU>  =  KHO  +  NH3. 

In  carrying  out  Macfarlane's  process  it  is  not  necessary 
to  conjuct  the  ammonia  and  carbonic  oxide  through  the 
molten  potash.  In  an  experiment  carried  on  in  a  covered 
iron  crucible,  the  gaseous  mixture  was  introduced  by  a  tube 
at  a  point  1  inch  above  the  fused  mass  (temp.  1,150°  C), 
and  the  unabsorbed  gas  conducted  away  by  an  exit  tube 
at  the  top  of  the  crucible.  After  six  hours,  a  product  con- 
taining 7-4  per  cent,  of  potassium  cyanide  was  obtained  ; 
the  absorption  of  the  ammonia  was  not,  however,  so  good  as 
when  Macfarlane's  apparatus  was  employed,  the  conversion 
in  two  experiments  amounting  only  to  4  ■ .}  and  3  ■  1  per  cent, 
respectively. 
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A  process  in  which  metallic  sodium,  previously  or 
separately  prepared,  is  used,  has  been  patented  by  Castner 
(Ens-  Pat.,  1894,  Nos.  12,218,  12,219).  The  molten  metal 
is  allowed  to  How  downwards  over  heated  coke,  whilst  a 
stream  of  ammonia  gas  passes  upwards  through  the  mas-.. 

The  reaction  proceeds  at  a  much  lower  temperature  than 
when  potassium  hydrate  is  used,  and  therefore  the  loss  of 
potassium  by  volatilisation  is  diminished,  and  there  is  less 
loss  due  to  dissociation  of  the  ammonia. 

Castner  states  that  the  whole  of  the  alkali  metal  may  by 
suitable  working  be  recovered  as  cyanide :  the  conversion  of 
ammonia  to  cyanogen  is,  however,  not  complete. 

The  reaction  is  thus  represented  : 

2NH3  +  C.  +  2Xa  =  2XaCX  +  3H2. 

The  process,  however,  which  seems  to  have  the  greatest 
future  before  it  is  the  preparation  of  cyanide  from  sulpho- 
cyanide,  which  salts  are  now  manufactured  on  the  large 
scale  by  a  modification  of  Gelis'  process. 

The  thiocyanates  were  previously  manufactured  by  fusing 
the  cyanide  (or  ferrocyanide)  with  sulphur,  and  the  total 
reversal  of  the  old  order  of  things  here  as  well  as  in  the 
preparation  of  cyanide  from  ammouia,  for  the  manufacture 
of  »hich  latter  compound  the  cyanides  hid  been  frequently- 
proposed  as  a  source,  are  points  worthy  of  notice. 

According  to  Gelis'  process,  which  was  worked  some 
time  on  a  manufacturing  scale,  ammonium  sulphocyanide 
was  prepared,  according  to  the  following  equation,  by- 
heating  together  ammonia  and  carbon  bisulphide  under 
pressure — 

CS2  +  4XH3  =  NH4CXS  +  (  XII, t.S. 

From  the  equation  it  is  seen  that  in  each  operation  only  a 
small  percentage  of  the  ammouia  employed  is  converted 
into  sulphocyauide,  by  far  the  greater  part  going  over  into 
ammonium  sulphide. 

This,  at  the  temperature  employed,  exerts  very  great 
pressure,  and  the  machinery  required  on  this  account  to 
carry  on  the  process  was  both  complicated  and  cosily. 

The  pressure  from  the  various  liquids  likely  to  be  present 
in  the  vessel-  have  been  determined  by  Mr.  A.  E.  Wareing, 
by  heating  these  at  100°  C.  in  a  strong  iron  cylinder  fitted 
wiih  a  gauge.  The  volume  of  the  irou  vessel  was  500  c.c, 
and  in  each  case  the  quantity  of  liquid  heated  was  the  same, 
viz.,  40U  c.c. 

All  the  ammoniacal  solutions  contained  6  percent,  of  NH^. 
The  following  were  the  values  obtained  :  — 

Lbs. 

Water 1" 

I   i  -M         lution 25 

NH4H0        , I" 

(XH,US         50 

NH,HS        , 140 

It  is  thus  seen  that  the  value  for  the  ammoniacal  liquors 
is  high,  while  that  for  Ca(SH)2  is  not  much  higher  than 
that  of  steam  at  atmospheric  pressure,  and  these  measure- 
ments give  a  good  indication  of  the  value  of  one  of  the 
-recently  introduced  improvements  shortly  to  be  described. 

A  further  difficulty  in  this  process  is  the  economical 
conversion  of  the  sulphocyanide  into  cyanide. 

To  overcome  the  first  of  these  difficulties,  that  caused 
by  the  sulphuretted  hydrogi  n,  several  modifications  of 
deli-'  process  have  been  proposed,  the  principle  of  all, 
however,  being  the  same,  vi/.,  tin-  absorption  of  tin-  evort  ed 
sulphuretted  hydrogen  by  some  non-volatile  basic  substance 
io  cause  a  diminution  ill  the  pressure  and  to  leave  all  the 
ammonia  free  for  conversion  to  sulphocyanide. 

I  Brsl  pal  i  was  taken  out  in  ls'.il  (No.  5354)  by 
Hood  and  Salamon,  who  proposed  the  use  of  peroxide  of 
manganese  for  this  purpose.  This  they  obtained,  mixed 
with  lime,  by  washing  Weldon  mud  nil  completely 
from  calcium  chloride,  or  by  using  the  Dative  ore  i  wad),  or 
.by  ignition  of  the  carbonate.  A  mixture  of  calcium  anil 
manganese  sulphoeyanides  was  thus  obtained,  together  with 
sulphide  of  manganese  and  sulphur.  The  soluble  sulpho- 
eyanides were  then  filtered  and  the  contained  manganese 
and    calcium    separated    by   fractional    precipitation    with 


alkaline,  carbonate,  the  manganese,  which  possesses  a 
greater  affinity  for  carbonic  anhydride  than  the  calcium, 
coming  down  first 

In  Islet,  two  patents  were  taken  out,  quite  independently, 
for  a  modified  process  very  similar  to  the  above  ;  the  first 
by  Crow tber  and  Rossiter  (No.  ir.siti)  and  tne  second  by 
llurter,  Hetheriogton  and  others  (No.  21,451);  and  this 
process,  to  be  now  described,  is  the  most  important  of 
those  yet  evolved. 

The  above-mentioned  chemists  found  that  oxides  of  iron 
and  manganese  or  other  element  to  form  an  insoluble 
sulphide  were  not  necessary  to  the  reaction,  and  that  lime 
was  by  itself  quite  sufficient  Io  cause  a  rapid  and  complete 
conversion. 

According  to  these  specifications,  calcium  hydrate,  water, 
ammonia,  and  carbon  bisulphide  in  certain  proportions 
are  agitated  in  a  closed,  steam-jacketed  irou  vessel  fitted 
with  a  pressure  gauge,  thermometer,  and  the  necessary 
taps  for  charging  and  withdrawing  the  contents.  The 
agitation  is  carried  on  at  100°  C,  and  lasts  for  from  2 — 6 
hours,  until  complete  reaction  has  occurred. 

The  product,  after  distilling  oil'  any  excess  of  free 
ammonia,  is  filtered  from  the  lime.  &c.,  and  carbon  dioxide 
is  blown  through  the  liquor  in  any  suitable  apparatus,  e.g., 
Chance  earbonators.  This  drives  off  sulphuretted  hydrogen, 
at  the  same  time  precipitating  the  lime  of  the  calcium 
sulphydrate  as  calcium  carbonate,  whilst  the  calcium  sulpho- 
cyanide remains  in  solution  and  may  be  utilised  as  desired. 

I  have  made  some  experiments  on  the  formation  of 
sulphocyanide  under  vary-ing  conditions  aud  on  the 
subsequent  conversion  of  this  into  cyanide,  and  the  following 
is  a  record  of  the  results  obtained  : — 

I.  Preparation  from  carbon  bisulphide  and  ammonia. 
Carbon  bisulphide  and  ammonia  in  the  proportion 
(1CS,:  INHj)  were  heated  in  a  revolving  iron  cylinder  for 
:ii  hours  at  100  ('.  ;  the  product  was  filtered  for  the  pre- 
cipitated iron  sulphide,  and  alter  the  removal  of  the 
accompanying  ammonium  sulphide  the  amount  of  XH,CX> 
formed  was  determined. 

The  yield  was  quantitative. 

II.  A  mixture  of  calcium  hydrate,  carbon  bisulphide,  and 
ammonia  (in  the  proportions  \,  1.  :;  innls.  respectively) 
were  heated  together  as  in  Experiment  I.  Here  the  lime 
added  is  just  sufficient  to  form  calcium  sulphocyauide,  the 
whole  of  the  SHS  liberated  being  absorbed  by  the  ammonia. 

Here  again  the  yield  was  quantitative. 

III.  In  lletherington's  specification  we  find  the  statement 
that  excess  of  ammonia  over  that  necessary  to  give  the 
nitrogen  of  the  CNS  is  required,  since  during  the  reaction 
calcium  thiocarbonate  is  formed,  and  unless  there  is  plenty 
of  ammonia  to  decompose  this  compound   some  of  the  CS2 

is  lost  :  — 

CaCS3  t  ell.u  -  CaCl  I        dl.s. 

This  statement  may  be  put  into  the  form  of  the  following 
question: — Supposing  that  some  of  the  CaS  and  CSj  com- 
bine to  give  ('ill's,  can  ibis  compound  react  with  ammonia 
as  follows  : — 

2(   a  -    :   2Xi;:,  =  Ca(CNS)s  •  3HjS   -  I 

or  is  excess  of  ammonia  necessary  to  bring  about  the 
decomposition  ? 

That  excess  is  necessary,  the  following  xperiments, 
carried  out  by  Dr.  II.  Zahorski  and  myself,  show.  A 
solution  of  calcium  sulphydrate  was  mixed  with  calcium 
hydrate  and  carbon  bisulphide  in  theoretical  proportion  to 
form  calcium  thiocarbonate.  aud  the  mixture  heated  in  a 
closed  vessel  under  pressure,  and  with  agitation  at  60  C. 
On  opening  the  vessel  the  whole  of  the  carbon  bisulphide 
was  found  to  have  disappeared  and  a  solution  of  calcium 
thiocarbonate  remained. 

This  was  madd  up  to  a  known  volume,  and  equal  parts 
were  heated  in  beakers  or  open  dishes,  or  under  pressure  in 
a  closed  cylinder  with  ammonium  carbonate  or  Bulphate, 
and  varying  amounts  of  free  ammonia.  The  results 
obtained  arc  embodied  in    the  following   table,  in  all   cases 
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1  ipnl.  Cars.,  being  treated  with  1  mol.   AnU'il,  or  1  mol. 

AmSII,:-  ' 

m„i.  mi, in.      'V:;^'"- 
.JSWjRS      

l  mol.  <  auc»3,         yu  (  ^ s 


a.  '  N  II.    00           iBii  vessels  — 

ii 

3-27 

ii 

.;■!.! 
a -SO 

3 

[1-SO 

•• 

12-jio 

20 
25 


28  30 
17-80 


\  II     ><  i,  in  open  vessels 


ii 
12 


.-,ln 
27-10 


.  i  \  ii  ,)/'(>,  in  closed  vessels  . 


72-10 


Allowing  for  impurities  in  the  carbon  bisulphide,  the 
yield  of- sulphocyanide  was  looked  upon  a*  theoretical  when 
it  reached  95  per  cent,  of  that  calculated  from  the  weight 
of  carbon  bisulphide  added. 

The  i version  of  the  ammonium  sulphocyanide  into  the 

Ca  and  K  salts  was  effected  bj  boiling  the  solution  with 
the  calculated  quantity  of  calcium  hydrate,  caustic  potash, 
or  potassium  carbonate,  and  collecting  all  the  evolved 
ammonia  in  acid. 

The  quantity  of  ammonia  evolved  was  calculated  and  the 
amount  of  sulphocyanic  acid  present  in  the  residue  deter- 
mined. 

The  following  results  were  obtained — 


NBLCNS  :.i  Still 

calculated  to 

Krxs. 


Caor  M  SS  XII, 

iinnl.  calculated     Theoreticallj 
1 1 1  K.  i  \  - .  Recoverable. 


1  s  ■  2 1 

S-21 

:;  08 

2  187 

2173 

1  '22 

i-sa 

2-178 

„ 

1'2'i 

,. 

)'2I 

2 '211 

113 

2*182 

" 

V22 

Ml, 
Bee  ivered. 


From  these  experiments  the  following  conclusions  may 
be  drawn :  — 

1.  The  reaction  between  carbon  bisulphide  and  ammonia 
to  form  sulphocyanide  proceeds  easily  and  completely. 
The  addition  of  lime  does  not  influence  the  yield  in  one 
way  or  the  other,  provided  that  ammonia  is  present  in 
excess,  but  simply  serves  to  reduce  the  pressure  within  the 
apparatus. 

2.  Carbon  bisulphide  and  calcium  sulphide  combine 
quantitatively  in  theoretical  quantities,  when  treated  under 
suitable  conditions,  to  form  the  soluble  calcium  thiocar- 
bonate. '  This  combination  takes  place  in  the  cold  or  at 
100°  C,  but  especially  well  at  50°— 60°  C. 

3.  The  solution  of  calcium  thiocarbonate  may  be 
quantitatively  converted,  under  suitable  conditions,  into 
sulphocyanide.  For  a  good  yield  there  must  be  a  large 
excess  of  ammonia  present  and  the  reaction  must  be 
performed  under  pressure. 

In  later  specifications  it  has  been  proposed  to  replace  a 
portion  of  the  lime  by  magnesium  hydrate,  which,  under 
pressure,  absorbes  the  SIL,  l.ut  ou  releasing  the  pressure, 
evolves  the  gas  below  100  < '.,  the  Mg(OH)2  being  repre- 
cipitated  ready  for  use. 

Conversion  of  Sulphocyanide  to  Cyanide. 

The  conversion  of  sulphocyanide  to  cyanide  is.  as 
inspection  of  the  formula;  at  once  shows  brought  about 
by  the  withdrawal  of  one  atom  of  sulphur  from  the  former 
compound.  This  change  may  be  accomplished  either  by 
reduction  or  by  oxidation  ;  in  the  first  case  the  sulphur  is 
withdrawn  by  means  of  some  suitable  metal,  and  in  the 
second  case  it  is  oxidised  to  sulphuric  acid.  This  oxidation 
of  the  sulphur   of   sulphocyanides   to  sulphuric  acid    and 


the  simultaneous  formation  of  hydrocyanic  acid  was 
first  observed  by  Erlenmeyer,  who  proposed  titration  with 
permanganate  of  potash  as  a  method  of  determining 
sulphocyanides.  The  reaction  which  must  be  carried  out 
in  acid  solution  proceeds  ilms:  — 

5KCNS  +  :iKMii(),    t-  4ll\so4  = 
5HCN  +   f.MnSo,  +  .'tK.so,  ^-iH.,0. 

Parker  (Eng.  Pat.,  L888,  No.  17,-117,  and  1883,  Xo.  238:!) 
found  that  a  similar  oxidation  occurred  on  electrolysis,  and 
he  patented  a  process  in  which  a  current  is  driven  through 
a  solution  of  pun-  hydrocyanic  acid  or  one  of  a  soluble 
sulphocyanide  in  sulphuric  acid  solution.  The  HON  gas 
evolved  must  be  collected  and  ahsorbed  in  alkali  or  utilised 
in  other  ways;  a  sulphate  remains  in  solution. 

Naturally  such  a  process  -is  this,  in  which  large  quantities 
of  a  poisonous  gas  have  to  be  dealt  with,  is  not  very 
pleasant  to  work,  and  a  simple  removal  of  the  sulphur  by 
some  metal  with  the  direct  formation  of  potassium  cyanide 
is  much  more  desirable. 

Playfair  (this  Journal,  1892,  p.  14)  has  investigated  this 
subject  and  published  the  results  he  ol.tained. 

In  the  Erst  experiment  he  tried  heating  the  sulphocyanide 
in  w  current  of  hydrogen  or  hydrocarbon  gas,  hoping  by 
this  means  to  remove  the  sulphur  as  SH2  or  C&,  and  to 

due  ol  pure  cyanide  behind. 
With    hydrogen   gas   he   found   thai   80  per  cent,  of   the 
sulphocyanide   "as   decomposed,1  but    Dot   altogether   in  the 
desired  direction.     The   reaction   which  he  found  to  occur 
was  :  — 

IKCXS  -i-  611  =  K..S  i  2KCy  +  'JO  +  3HjS. 
i.e.,  by  this  method  only  half  of  the  sulphocyanide,  at  the 
most,  can  be  recovered  as  cyanide,  and  this  r,  also,  halve 
found  to  be  the  case  With  hydrocarbon  vapours  SH„  was 
evolved  as  with  hydrogen,  but  no  trace  of  cyanide  could  be 
found  in  the  product. 

Playfair  next  tried   reducing  with  carbon  at  a   red  heat  ; 
hen-   a    small    amount    of    conversion    occurred,  but   not 
ient  to  give  any  practical  results. 

He,  therefore,  next  turned  bis  attention  to  metals,  and 
with  these  obtained   much  more  satisfactory  yields,  and  be 

has  patented  a   pr ss  I  1890,  No.  7764)    in  which  lead  or 

zinc,  separately  or  mixed  together,  are  used. 

He  states  in  the  Society's  Journal  that  he  has  obtained 
with  zinc  an  average  yield  of  70  per  cent. ;  with  lead  the 
reduction  is  more  difficult  to  effect,  whilst  with  copper,  tin, 
&C,  only  poor  results  are  obtained. 

I  have  examined  the  reduction  of  potassium  sulpho- 
cyanide by  means  of  lead  and  zinc  by  heating  quantities, 
ranging  from  40 — 100  grms.,  of  potassium  sulphocyanide 
pvith  granulated  zinc  and  lead  scrapings  respectively."  The 
sulphocyanide  was  contained  in  a  porcelain  dish  "and  the 
metal  stirred  well  in,  the  temperature  being  ahout  400°C. 
As  the  reaction  proceeded  the  insoluble  metallic  sulphide 
wms  seen  to  gradually  form  and  separate  out  from  the  mass, 
but  the  reduction  was  a  very  gradual  process,  especially  in 
the  case  of  the  lead,  owing  to  the  fused  heavy  metal  sinking 
to  the  bottom  of  the  containing  vessel  and  thus  preventing 
an  efficient  stirring  being  carried  on. 

In  all  cases  from  70 — 80per«ent.  of  the  sulphocyanide  re- 
acted upon  was  converted  into  potassium  cyanide,  but,  work- 
ing with  the  metals  and  Ki  XS  in  equivalent  proportions, 
after  30  minutes'  heating  less  th  in  10  percent,  of  the  sulpho- 
cyanide present  had  been  reacted  upon.  To  increase  the 
rapidity  of  the  decomposition  it  was  sought  to  effect  a  more 
intimate  mixture  of  the  reacting  materials.  This  could  be 
done  either  hy  means  of  a  more  perfect  mixing  arrangement 
or  by  employing  the  metal  in  a  verv  finely  divided  state. 
This  latter  method  was  adopted  as  being  the  more  con- 
venient of  the  two,  and  a  number  of  experiments  using  zinc 
dust  were  made. 

The  zinc  dust  and  sulphocyanide  were  well  ground  and 
mixed  together  and  then  heated  cautiously  in  a  crucible. 
The  mass  became  pasty  and  frothed,  and  af'er  a  short  time 
began  to  harden  at  the  bottom  of  the  crucible.  When  this 
stage  was  reached  the  source  of  heat  was  removed,  and. 
maintaining  a  constant  stirring,  the  reaction  was  allowed 
to  extend  to  the  rest  of  the  mass,  which  became  suddenly 
red  hot  and   perfectly  solid.     The  resulting  product  was  in 
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nil  cases  porous  and  capable  ofeasj  liviviation.  The  yields 
varied  with  the  amount  of  zinc  used,  and  employing  only 
the  calculated  quantity  of  zmc  the  reaction  diil  not  proceed 
quantitatively,  as  the  follow  inpr  table  shows  :  — 

Theoretically    4u    grins.    KCNS    require  2fi"8  grms,  zinc 
for  complete  conversion. 


KCNS.       Zinc-  Ku-I. 


PerCent.  Kl  \  - 

Converted  to 

KCN. 


Per  Cent.  KCN 

in  l.i\t\  iated  and 

Dried  Product. 


411 

o; 

50'5 

40 

311 

5fU 

ion 

100 

59  8 

W70 

20 

20 

cn-i; 

H'.-s 

SO 

25 

68-9 

la '  ."> 

The  poorer  conversion  obtained  by  using  zinc  dust 
compared  with  that  from  the  granulated  zinc  is  due  to 
impurities  in  the  dust,  and  also  to  the  fact  that  some  of  the 
dust  became  oxidised  before  entering  into  the  reaction  with 
the  sulphocyanide.  Working  in  a  reducing  atmosphere 
would  probably  improve  the  results.  In  nearly  all  cases 
some  sulphocyanide  remained  unattached,  and  most  of  the 
preparations  contained  a  lair  proportion  of  cyauate. 

When  zinc  and  copper  were  used  some  of  the  metal  went 
into  solution  in  the  form  of  a  double  cyanide;  in  some  eases, 
when  a  large  excess  of  zinc  had  been  used,  colourless 
crystals  of  Zn(CN).,,  2IvCN  would  separate  out  from  the 
liquors  on  standing. 

It  is  practically  impossible  to  remove  the  zinc  completely 
from  the  finished  product  without  causing  a  considerable 
loss  of  cyanide  or  introducing  some  other  impurity,  and  it 
will  be  a  matter  of  extreme  difficulty,  using  this  metal,  to 
obtain  a  perfectly  pure  product. 

With  copper  and  sodium  lead  alloy  a  moderate  decom- 
position was  obtained  ;  the  products  were,  however,  far 
from  pure.  In  the  one  case,  much  copper  had  formed 
compounds  soluble  in  water,  and  in  the  second,  sodium 
sulphide  was  produced.  Antimony  and  bismuth  seem  to  be 
practically  without  action  on  the  sulphocyanide. 

The  product  obtained  by  lixiviating  the  raw  cyanides 
obtained  as  above  and  evaporating  to  dryness  the  solution 
so  obtained,  gave  a  cyanide  containing  about  50  per  cent. 
KCN.  The  solutions  evaporated  were  at  the  start  not  pure, 
containing  carbonate,  cyanate,  &c,  and  these  salts  possibly 
aided  the  decomposition  of  the  cyanide,  the  loss  of  which, 
during  the  evaporating  process,  varied  from  3  to  15  per 
e.nt. 

This  shows  that  a  serious  loss  must  be  looked  for  here 
unless  special  precautions  are  taken.  Playfair  states  that 
this  los*  may  lie  entirety  avoided  by  evaporating  the  solu- 
tions in  a  good  vacuum,  and  it  i>  better  to  have  them  as 
concentrated  as  possible  at  the  start.  It  is  also  important 
to  have  no  large  excess  of  free  alkali  present,  otherwise 
brown  insoluble  decomposition  products  are  formed. 

From  Crowther  1   I:  issuer's  specification  (ling.  Pat., 

1894,  No.  8805),  it  appeals  that  it  is  necessary  to  have  tin 
sulphocyanide  absolutely  dry  before  treatment  with  the 
metal,  and  that  simply  heating  the  salt  above  it*  melting 
point  is  not  sufficient,  but  that  a  current  Of  some  dry, 
indifferent  gas,  e.y.,  nitrogen  or  carbon  dioxide,  must  be 
blown  for  some  time  through  the  fused  salt. 

To  obtain  a  cyanide  ftee  from  zinc  and  product*  due  to 
secondary  decompositions  formed  on  fusion  with  zinc,  it 
has  been  attempted  to  convert  the  Bulphocyanide  into  ferro- 
cyanide,  from  which  compound,  either  by  simple  heating 
or  by  fusion  with  metallic  sodium  or  sodium  lead  alloy,  a 
cyanide  "1  fine  quality  is  readily  obtained. 

Experience  has  taught  that  for  a  good  reaction  to  take 
place  between  iron  and  sulphocyanidcs  the  following  con- 
ditions must  be  observed  :  — 

il.)    The  materials i  be  perfectly  dry. 

(2  i  The  iron  must  be  ver\  finely  divided. 

(3  J   The  substanecs  must  be  intimately  mixed. 

i  i  )   A    reducing   atmosphere   should    be    maintained 
around  the  reacting  mass. 

Iron  Powder. — This  was  prepared  by  well  mixing  200 
grins,  of  oxide  of  iron  with  100  gnus,  of   pitch,  and  heating 


the  mixture  in  a  crucible  for  three  hours  at  a  temperature 
of  over  1.00U  C.  The  resulting  mass,  which  contained 
S3  per  cent,  of  its  iron  in  the  metallic  form,  was  ground 
with  a  second  oO  grins,  of  pitch  and  then  heated  as  before 
for  a  further  three  bours.  The  iron  present  in  the  product 
of  this  second  heating  was  wholly  metallic. 

The  total  iron  was  estimated  by  ordinary  methods,  and 
that  present  in  the  metallic  condition  was  determined  by 
titration  of  the  ferrous  sulphate  liberated  by  addition  of  the 
powder  to  copper  sulphate  solution. 

Formation  of  Ferrocyanide  (Eng,  Pat.,  1893,  No.  21,451  ). 
— 20  grins.  KCNS,  26  gruis.  Fe  powder  (GO  per  cent.  I'e, 
40  per  cent.  C.)  8  grins,  pitch  to  prevent  oxidation  occur- 
ring, were  well  mixed  and  heated  to  about  400°  C.  for  half  an 
hour,  being  well  stirred  the  whole  time.  The  mixture  on 
warming  gave  at  first  a  thick  fluid  which  became,  on  con- 
tinuing the  heating,  gradually  dry  and  solid.  The  reaction 
was  discontinued  when  this  stage  was  reached  and  the 
product  tested  for  K4FeCy,  and  K(  INS. 

kjve.,.  formed  15"38  grms ;»;■* 

KCNS  recoverable  3'64  Knns ls-2 

Loss 5'0 

In  a  second  experiment,  performed  as  nearly  as  possible 
under  the  same  conditions,  the  yield  of  ferrocyanide  was 
much  less,  amounting  only  to  48  per  cent  ;  40  per  cent,  of 
the  sulphocyanide  remained  however  in  this  case  unattacked. 

(  alculated  on  the  amounts  of  sulphocyanide  decomposed 
the  quantities  convened  to  lei  rocvauides  were  9S"9  percent. 
and  SO  per  cent,  in  the  respective  experiments. 

On  heating  the  second  product  further,  iu  the  hope  of 
increasing  the  )  ield,  it  was  found  that  the  whole  of  the 
sulphocyanide  disappeared  without  any  formation  of  ferro- 
cyanide occurring  ;  in  fact  the  quantity  of  this  substance 
present  had  diminished. 

In  an  experiment  in  which  the  upper  and  lower  portions 
of  the  product  were  analysed  separately  it  was  found  that 
for  every  100  parts  KCNS  origiually  present  in  the 
lower  solid  portion,  04'2  had  been  converted  to  ferro- 
cyanide  and  28  4  remained  unchanged;  and  that  in  the 
upper,  more  granular  part,  only  26*5  had  been  converted 
to  ferrocyanide,  whilst  51  •  li  remained  unchanged. 

An  attempt  to  convert  the  sulphocyanide  into  ferro- 
cyanide by  heating  a  concentrated  aqueous  solution  with 
iron  wire  and  the  iron  used  in  the  foregoing  experiments  in 
a  sealed  tube  entirely  failed,  no  decomposition  whatever 
occurring. 

These  experiments,  and  others,  indicate  that    althc 
good   conversion  may  occur  under   suitable   conditions,  the 
reaction    proceeds  very  irregularly,  and   that  its  end  point  is 
difficult    to     determine — a    too    long    continuation    of    the 
heating  results  in  changes  opposite  to  those  desired. 

A  short  account  of  the  analytical  method-  employed 
might  be  of  interest,  one  or  two  of  the  observations  noted 
here  being,  I  think,  new. 

It  is   to  be    understood   that   iu    all  cases    sulphides,  it 
present,  were  removed  b\  means  of  lead  carbonate  be! 
the  testing  for  cyanogen  compounds  was  proceeded  with. 

A'(  A.  -  This  was  estimated  in  the  usual  way  b\  titration 
with  iodine  in  neutral  solution  or  by  decinormal  silver 
nitrate  in  alkaline  liquids. 

Iu  a  paper  recently  published  by  Clennell  (Chem.  New.. 
72,  227),  mention  is  made  of  the  interfering  action  of 
ferrocvanides,  &c.  iu  the  determination  of  potassium  cyanide. 
His  experience  is  borne  out  by  my  own  experiments,  and 
the  error  introduced  seems  to  vary  with  the  pern  Qtag< 
admixed  ferrocyanide.  It  makes  no  difference  whether 
ther ferrocyanide  is  present  at  the  beginning  of  the  titration 
or  whether  it  is  only  added  after  the  milkiiicss  in  an  ordi- 
nary cyanide  titration  has  been  reached  ;  in  this  latter  case 
the  nnikiness  disappears  on  the  addition  of  ferrocyanide  and 
returns  when  more  silver  solution  has  been  added.  The 
magnitude  of  the  error  may  be  judged  by  the  following 
titrations  ;  — 

25  cc.  Kv\  solution   I  i  2figi  tns.  per 

litre)  required  to  milkmess 10'SSo.c,  -  ieNO 

iu 

25  cc  Ki'N  solid  ion       ■    c   K  ,1'eC.v,, 
10  L-nus.  per    litre)    required    t" 
milkmess 10'55  „ 
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K(  \   solution  +  Sec. K 
t  Lu   L'nns.  per   litre)    required   to 
milkiness 10."  I    NX) 

25  c.c.  KCN  solution  -  1  n-.c.  K  .  1 

.■ins.    per   litre)    required    to 
milkiness 10"53 

KCN  solution + 10  C.C.  K  I 

110  irrms.    |)er    litr,-)    required    to 
milkiness 10"75 

KCNS. — The  method  employed  here  was  to  add  nitric 
acid  and  a  little  ferric  sulphate  solution,  and  to  then  titrate 
with  silver  nitrate  solution  until  the  red  colour  due  to 
ferric  thioevanate  vanished.  The  nitric  acid  must  be  free 
from  the  lower  nitrogen  oxides,  which  rapidly  destroy  the 
snluhocyanides,  and  the  fern c  chloride  solution  free  from 
chlorides,  which  interfere  with  the  reaction. 

The  colour  change  is  sharp.  Soluble  fenocyanides 
interfere  with  the  precipitation  of  sulphocvanides  by  means 
of  silver  nitrate,  and  it  is  therefore  important  to  precipitate 
them  completely  before  titration,  and  when  much  Prussian 
blue  is  present  the  solution  should  he  filtered. 

Experiment  has  shown  that  silver  sulphocyanide  is  pre- 
cipitated before  silver  cyanide  in  acid  solutions,  whilst  the 
reverse  is  the  case  when  the  solution  is  alkaline.  It  :s  thus 
possible  by  two  silver  titrations  to  find  the  amounts  of  these 
substances  present  in  any  sample.  This  may  even  be  done 
in  one  portion  of  the  solution,  when  the  —  CNS  present  is 
more  than  half  the  —  IN".  In  this  case  the  slightly  alkaline 
solution  is  titrated  to  milkiness  with  AgNOj  and  is  then 
acidified,  and  the  titration  continued,  after  the  addition 
of  ferric  sulphate,  with  good  stirring  till  the  red  colour 
vanishes. 

25  c.c.  KCNS  solution  required   11  '90  e.c.  .U'N03  fs 

25  cc  KCNS  solution  +  10 cc  KCN 
solution  required  ll'so  „ 

•25  e.c.  KCNS  solution  +  10  c.c.  KCN 
solution  required  11'95 

2.5  c.c.  KCNS  solution  +  25  c  ■  .  K(  N 
solution  required  11*95  „ 

25  c.c.  KCNS  solution  +  25  c.e.  KCN 
solution  required  11*90 

when  the  solution  had  been  made  acid  at  the  start  ; 
when  not  made  acid  until  after  the  KCN  had  been 
determined  the  readings  were  118  and  119  c.c. 

In  a  mixture  containing  KCN,  KCNO,  KCNS,  and 
KjFet  yr,  it  was  found  possible  to  obtain  rapidly  satisfactory 
results  (approximately,  but  not  quite,  accurate)  by  the 
following  procedure :  — 

(1.)  Titration  with  silver  nitrate  to  milkiness  (KCN  |. 

(2.)  Addition  of  potassium  chromate  (after  neutralisation 
of  the  solution)  and  continuation  of  the  silver  titration  to 
completion  (KCN",  KCNO,  KCNS,  K4Fe<  !j 

(3.)  Titration    with   potassium     permanganate    (-  )    in 

acid  solution  (KCNS  +  K4FeCy6). 

(4.)  Determination  of  K4FeCy0  by  precipitation  as 
Prussian  blue,  and  estimation  of  this  in  the  usual  way  with 
potassium  permanganate. 

In  conclusion,  I  wish  to  express  my  sincere  thanks  to 
Dr.  Hurter  for  help  in  many  ways,  and  kindness  in  placing 
certain  of  the  results  here  given  at  my  disposal,  and  also 
to  the  directors  of  the  United  Alkali  Company,  in  whose 
laboratory  the  above  work  was  carried  out,  for  permission 
to  read  this  paper. 
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CONTRIBUTIONS    TO    THE    ANALYSIS    OF    FATS. 

V.— THE    DETERMINATION    OE    ILSSAPONI- 

FIABLE  MATTER. 

BY    DB.    J.    LEWKOWITSCH. 

The  determination  of  the  unsaponifiable  matter  in  fats  and  oils 
appears  to  be  very  easy  and  the  directions  given  in  text-books 
seem  to  be  simplicity  itself.  I  have  elsewhere  (Chemical 
Analysis  of  Oils,  Fats,  and  Waves,  &c.,  pp.  171,  172) 
compiled  the  most  important  methods  under  two  heads,  viz. 
(n)  Extraction  of  the  soap  solution  with  ether  or  petroleum 
ether  ;  and  (6)  Fxtraction  of  the  dry  soap  with  solvents. 
There  are,  however,  cases  in  which  the  choice  of  the  solvent 
is  not  a  matter  of  indifference,  and  where  it  is  necessary  to 
use  circumspection  instead  of  trusting  blindly  to  text-books. 
Such  a  case  presented  itself  to  me  in  the  examination  of  a 
sample  of  shark  liver  oil  and  of  some  kinds  of  whale  oil. 

When  using  petroleum  ether  (carefully  fractionated  so 
as  to  exclude  all  portions  boiling  above  80°  C)  for  the 
extraction  of  the  unsaponifiable  matter,  it  was  found  that 
large  quantities  of  soap  were  dissolved,  so  large,  indeed, 
that  the  petroleum  ether  could  not  be  distilled  off  easily  on 
account  of  the  violent  frothing  of  the  solution.  It  was, 
therefore,  necessary  to  remove  the  dissolved  soap  by  washing 
the  petroleum  ether  with  dilute  alcohol  (50  per  cent.)  before 
the  amount  of  the  unsiponifiable  matter  could  be 
determined. 

The  results  obtained  with  petroleum  ether  were  very  striking 
indeed  ;  they  were  very  capricious  and  differed  enormously 
from  those  obtained  by  means  of  common  ether.  Whereas 
the  latter  solvent  gave  invariably  about  10  per  cent,  of 
unsaponifiable  matter,  the  petroleum  ether  yielded  results 
varying  from  1-38  to  3  "73  percent. 

The  second  of'  the  above-mentioned  methods,  viz., 
extraction  of  the  dry  soap  with  solvents,  was  then  resorted 
to,  but  with  no  better  result ;  large  proportions  were 
dissolved  by  the  petroleum  ether  and  had  to  be  washed 
away  by  means  of  dilute  alcohol. 

No  doubt  this  peculiar  behaviour  of  the  shark  liver  and 
whale  oils  is  due  to  the  nature  of  the  unsaponifiable  matter, 
which  would  naturally  be  assumed  to  consist  of  the  aliphatic 
alcohol  derived  from  the  spermaceti  dissolved  in  these 
marine  animal  oils.  Evidently  the  alcohol  is  sparingly 
soluble  in  petroleum  ether,  and  on  treating  the  saponified 
oil  with  that  solvent  large  proportions  of  soap  are  dissolved 
simultaneously  with  the  unsaponifiable  matter. 

The  same  difficulty  has  been  experienced  by  Allen  in  the 
case    of   beeswax,   carnauba   wax,  and    other    substances 
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containing  myricyl  alcohol,  which  is  bnt  sparingly  soluble 
in  the  cold  solvent,  and  he  recommend>  in  such  cases  to 
neutralise  the  saponified  mass  exactly  with  acetic  acid, 
using  phenolphthaleln  a^  an  indicator,  and  to  precipitate 
with  lead  acetate.  The  precipitate  is  then  washed,  dried. 
mixed  with  sand,  and  boiled  out  repeatedly  with  petroleum 
ether. 

1  intend  investigating  more  closely  the  cause  of  the 
peculiar  behaviour  of  marine  animal  oils  mentioned  above, 
and  have  instituted  two  series  of  experiments  comprising 
(1)  the  examination  of  mixtures  of  olive  oil  (and  similar 
oils  as  regards  the  proportion  of  unsaponifiable  matter) 
with  varying  proportions  of  spermaceti ;  and  (2)  the  isolation 
ot  the  unsaponifiable  matter  from  shark  liver  oil  and  study 
of  its  solubility  in  the  solvents  employed  usually. 

It  will  be  clear  from  the  foregoing  remarks  that  it  is  the 
safest  to  employ  common  ether  for  extraction,  and  the 
fear  of  continental  chemists  lest  the  results  may  be  vitiated 
by  dissolved  soap  can  be  easily  allayed  by  using  the  pre- 
caution I  have  recommended  some  time  ago,  viz.,  to 
incinerate  the  unsaponifiable  matter  and  determine  the 
alkalinity  of  the  residue,  if  any  should  be  left. 

In  conclusion,  it  may  be  useful  to  point  out,  at  the  hand 
of  a  practical  example,  the  pitfalls  open  to  the  analyst  if 
due  caution  be  not  exercised.  Suppose  the  shark  liver  oil 
has  been  saponified  in  the  usual  manner — giving  the  correct 
saponification  value— and  exhausted  with  petroleum  ether  ; 
the  amount  of  unsaponifiable  matter  will  be  found  far  too 
low,  say,  1  per  cent. 

On  acidulating  the  exhausted  soap  solution  with  a 
mineral  acid,  there  would  separate  an  oily  layer  supposed 
to  consist  of  fatty  acids.  By  weighing  these,  one  would 
obtain,  say,  96  per  cent.  So  far  everything  would  appear 
simple.  On  further  examining  the  fatty  acids,  one  would 
obtain  an  acid  value  leading  to  a  very  high  molecular 
weight,  and  it  would  be  but  natural  to  draw  the  iuference 
that  the  oil  under  examination  contains  fatty  acids  of 
abnormally  high  molecular  weight.  The  true  explanation, 
however,  is  that  the  separated  oily  layer  consisted  of  a 
mixture  of  fatty  acids  and  that  portion  of  unsaponifiable 
matter  which  had  not  been  extracted  by  the  petroleum 
ether.  The  acid  value  would  consequently  be  wrong,  and 
all  conclusions  drawn  from  the  wrong  premises  valueless. 


CONTIUlilTIONS   TO  THE   ANALYSIS   OF    FATS. 
VI.— "WOOL-WAX. 

IiV  DB.  J.  LEWKOWITSCH. 
Si:vi:bal  years  ago  I  published  an  inquiry  into  the  consti- 
tution of  wool-fat  (Yorkshire  grease),  the  nature  of  which 
had  not  been  known  till  then  in  such  completeness  as  to 
assigu  to  wool-fat  the  place  it  should  occupj  in  a  natural 
classification  of  fatty  substances.  The  results  of  that 
inquiry  led  unmistakably  to  the  conclusion  that  that  por- 
tion of  natural  wool-fat  which  I  then  termed  neutral  fat  is 
a  true  wax  in  the  strict  seDse  this  generic  term  implies. 
Natural  wool-fat  resembles  beeswax,  its  closest  relative,  in 
that  it  contains  a  considerable  proportion  of  free  fatty  acids 
and  a  small  amount  of  free  alcohols,  besides  true  waxes, 
and  the  term  "  wool-wax"  should  therefore  be  substituted  for 
"  wool-fat."  But,  considering  the  fact  that  the  waxy 
matter  obtained  from  wool  by  extraction  with  volatile 
solvents  contains  notable  proportions  of  potassium  salts  of 
fatty  acids,  and,  farther,  considering  that  the  commercial 
wool-fat  is,  as  a  rule,  contaminated  with  fatty  acids  derived 
from  the  soap  used  in  scouring  the  wool,  it  is  more  con- 
venient to  retain  the  term  "  wool-fat  "  for  the  commercial 
product.  I  propose,  therefore,  that  the  name  "  wool-wax 
be  given  to  the  neutral  portion  of  the  wool-fat.  This 
neutral  portion  consists  of  a  mixture  of  a  true  wax  and 
free  alcohols,  the  former  predominating  considerably.  The 
name  "wool-wax  "  appears  to  me  all  the  more  desirable  a> 
this  neutral  portion  of  wool-fat  is  cow  obtainable  in  com- 
merce in  large  quantities,  both  in  the  anhydrous  and 
hydrated  slate  (comp.  Chemical  Analysis  of  Oils,  Fats,  and 
Waxes,  &C.,  p.  584),  and  confusion  with  the  crude  wool-fat 
isrhereb)  avoided.  Of  course.it  must  be  borne  in  mind 
that     the     various    commercial    preparations    need    not    be 


necessarily  of  uniform  composition.  In  fact,  wool-waxes  of 
different  origin  vary  within  certain  limits,  much  as  other 
natural  products  do. 

I  have  undertaken  the  examination  of  "  wool-wax"  with 
a  view  to  elucidating  the  nature  of  its  constituents,  and 
although  the  results  detailed  below  are  very  far  from  being 
complete,  still  1  publish  the  results  obtained  hitherto,  as  I 
may  not  be  able  to  conclude  this  work  within  the  near 
future. 

The  wool-wax  was  dehydrated  by  melting  and  allowing 
the  water  to  subside.  The  anhydrous  wax  was  then  dis- 
solved in  absolute  alcohol  and  saponified  by  means  of 
metallic  sodium  in  a  flask  attached  to  an  inverted  condenser. 
The  alcohol  was  distilled  off  and  the  mixture  of  soap  and 
alcohols,  whilst  still  warm,  poured  into  water,  with  which 
it  was  shaken  up  until  the  temperature  had  falleu  so 
that  common  ether  could  be  added  with  safety.  After 
vigorous  shaking  the  mixture  was  allowed  to  stand  for 
some  days.      It   then  separated  into  three  layers,  viz.  : — 

(1.)  Ethereal  layer  on  the  top,  consisting  of  the  ethereal 
solution  of  the  alcohols — unsaponifiable  matter. 

(2.)  An  aqueous  layer  on  the  bottom,  being  a  solution  of 
soap. 

(•'!.)  An  intermediate  thick  layer,  representiug  a  soap 
sparingly  soluble  in  water. 

The  ethereal  layer  was  drawn  off,  washed  well  with  water 
(which  was  later  on  added  to  2  and  3),  and  the  niixture  of 
2  and  .'t  exhausted  with  ether  uutil  no  more  unsaponifiable 
matter  was  extracted.  Fach  portion  was  examined  for  soap. 
The  first  extractions  yielded  the  unsaponifiable  matter  free 
from  soap  ;  later  on,  small  quantities  of  soap  appeared  in  the 
extracts,  increasing  in  inverse  proportion  to  the  quantity  of 
unsaponifiable  matter.  These  were  treated  separately  with 
warm  water  until  free  from  ash  before  being  united  with 
the  main  portion. 

Thus  the  alcohols — uusaponifiable  matter — were  obtained 
free  from  ash. 

1.  Unsaponifiable  Mailer. — The  amount  of  unsaponi- 
fiable matter  obtained  was  51 '84  percent.  It  represented 
a  very  unctuous  substance  of  light  yellow  colour.  The 
following  constants  were  ascertained  :  — 

Melting-pi  lint 46°— 4S°  C. 

Iodine  number 26"35 

Increase  in  weight  on  boiling  with  acetic 

anhydride 8*28  per  cent. 

Saponification  value  of  the  acetate 153*28 

From  the  table   given  by  me  in  this  Journal,   1892,  138, 

and  reproduced  here — 

Increase  on  Bellini:  with 

acetic  Anhydride. 
PerCent. 

CetyUJeohol '"■'- 

Cerylalcohol 10"6 

Cholesterol  (or  isocholesterol)  ll'S 

it  will  be  seen  that  cetylalcohol  must  be  almost  absent. 
Further,  we  may  conclude  from  the  low  iodine  number  that 
the  proportion  of  the  two  cholesterols  cannot  be  very  large, 
the  iodine  value  of  cholesterol  being  67*7  (this  Journal, 
1892,  14.1). 

A  method  of  separating  aliphatic  alcohols  from  the 
cholesterols   seemed   to  he  afforded   by  the  behaviour  of  the 

former   with   soda-lime,  when    the    alcohols    ;m     i verted 

into  the  corresponding  fatty  acids.  A  few  crucial  experi- 
ments with  sperm  oil  and  pure  cholesterol  decided  in  favour 
of  this  method.  On  heating  the  sperm  oil  alcohols  with 
soda-lime,  the  hulk  of  the  alcohols  were  converted  into 
fatty  acids,  only  4 — G  per  cent,  of  unsaponifiable  (unchanged 
alcohol)  being  recovered.  The  crude  fatty  acid  had  the 
melting  -point  .'IS  — In    C,  and  the  acid  value  181-7. 

On  the  other  hand,  pure  cholesterol  on  being  treated  in 
the  same  manner  gave  98  per  cent,  of  unchanged  cholesterol, 
even  when  the  temperature  was  kept  for  two  hours  at  280J  C. 
Only  traces  of  an  acid  Bubstance  ware  obtained. 

tin  subjecting  the  wool-wax  alcohols  to  the  Boda  lime 
treatment,  maintaining  the  temperature  at  250°  C,  about 
mi  per  cent,  "ere  recovered  as  unchanged  alcohols  and  6  per 
cent,  oflatty  acids,  of  the  melting-point  51  — 53  (.'..isolated 
from  the  soap  solution. 
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I  intend  to  treat  larger  quantities  of  the  wool-wax 
alcohols  in  this  in  inner,  and  to  further  study  the  nature  of 
its  components.  It  may  be  pointed  out  here  that  Mnrchetti 
has  recently  detected  the  presence  of  a  new  alcohol — 
lanolinalcohol,  ('i:H.:jO  —  in  the  unsaponifiable  portion  of 
wool-w:  \.  The  amount  of  this  new  alcohol  in  the  mixture 
of  the  alcohol-  is  stated  to  be  1  per  cent. 

•J.  Fatty  Acids  of  the  Easily  Soluble  Simp. — The  separa- 
tion of  the  easily-soluble  soap  from  the  solid  soap,  3,  was 
effected  by  filtration. 

The  soap  solution  was  freed  from  the  dissolved  ether  by 
distilling  it  off,  and  the  fatty  acids  were  then  isolated  in  the 
usual  manner  by  boiling.  The  amount  obtained  was  25 •  5 
per  cent.  The  colour  of  these  acids  was  light  reddish- 
brown. 

The  following  constants  wire  determined: — 

Melting-point 52*5*'— WS'  C. 

i    Linevalae '. 9*95 

Acid  value 17.  S8 

Saponification  value 189*67 

Ether  value 15*79 


The  definite  ether  value  points  to  the  presence  of 
lactones,  as  I  have  shown  before  (this  Journal,  1892, 
137). 

A  series  of  experiments  was  carried  out  to  determine  the 
degree  of  dehydration  that  takes  place  with  increase  of 
temperature  ;  at  the  same  time  the  change  in  the  iodine 
Talue  was  ascertained.  The  results  obtained  hitherto 
merely  show  that  above  120°  C.  the  acids  rapidly  lose 
water,  whereas  the  iodine  value  varies  but  little. 

It  then  occurred  to  me  that  dehydration  might  take 
place  the  veiy  moment  the  fatty  acids  were  isolated  by 
boiling  the  soap  solution  with  mineral  acid.  Therefore,  in 
another  preparation  of  substance  the  ether  was  not  removed 
by  distillation  but  mineral  acid  was  added  to  the  cold 
solution  and  more  ether  added,  so  that  the  separated  fatty 
matter  was  at  once  transferred  to  the  ether,  from  which  it 
could  be  recovered  at  a  low  temperature.  The  fatty  matter 
thus  obtained  was  white  and  gave  the  following  constants  : — 

Iodine  value 10' 1 

Arid  value 168*98 

Saponification  value 192*82 

Ether  value 25*9 

The  ether  value  is  in*  this  case  larger  than  before,  and 
it  thus  becomes  evident,  that  whereas  the  iodine  value 
remained  practically  constant,  on  heating  the  acids  with 
water — as  it  happens  on  liberating  them  from  the  solution 
on  boiling — the  lactones  are  partially  converted  into  fatty 
acids. 

There  is  no  doubt  that  lactones  are  present,  and  the  next 
step  was  to  isolate  the  lactones.  This  was  done  by  care- 
fully neutralising  the  fatty  matter  with  aqueous  potash  and 
exhausting  the  soap  solution  with  petroleum  ether.  The 
fatty  acids  were  liberated  from  the  soap  solution  in  the 
usual  manner  ;  if  the  separation  of  lactones  from  fatty  acids 
was  complete,  the  acid  and  saponification  values  of  the 
acids  should  be  identical.     I  actually  found — 

Acid  value 1M 

Saponification  value 193 

The  examination  of  the  lactones  led  to  the  following 
constants  : — 

Iodine  value 2*4 

Acid  value 1*5 

Saponification  value 174*63 

It  was  therefore  practically  free  from  free  fatty  acids.  The 
soap  solution  obtained  from  the  lactones  (anhydrides)  by 
boiling  with  alcoholic  potash  was  treated  with  a  mineral  acid 
to  separate  the  latty  acid.  The  determination  of  the  acid 
value  of  the  latter  was  to  show  whether  the  lactones  hail 
been  re-formed.  The  acid  value  of  the  substance  was  found 
61*24,  thus  proving  that  lactones  had  been  re-formed  to  a  | 
considerable  extent. 


3.    Fatty  Acids  of  the   Sparingly    Solubli    Soap.—  The 
fatty  acids   were   at    first   liberated   by  boiling.     They  g 
the  following  constants:  — 

Iodine  value t;  "95 

Acid  value 106*5 

Saponification  value 123*2 

Ether  value 21*7 

In  a  second  prepara  ion  the  fatty  acids  were  liberated 
in  the  cold  in  the  same  manner  as  described  above.  The 
isolated  fatty  matter  is  but  sparingly  soluble  in  cold  ether 
or  petroleum  ether,  and  large  quantities  of  the  solvent  had 
to  be  used  to  effect  complete  solution.  The  fatty  substance 
thus  obtained  was  white;  its  quantity  was  almost  equal  to 
that  of  the  fatty  acids  from  2,  amounting  to  26  per  cent. 
On  examination,  the  following  constants  were  obtained  :  — 

Iodine  value 3*9 

Arid  value Si','  Hi 

Saponificai  ion  value 135*86 

Ether  value 49'7'i 

This  portion  of  the  wool-wax  contains  therefore  a  larger 
amount  of  lactones  than  that  dealt  with  under  2. 

The  fatty  substance  was  then  separated,  in  the  manner 
described  above,  into  (")  fatty  acids,  and  (ft)  lactones. 

The  fatty  acids  (<•)  gave  the  following  constants  :  — 

Iodine  value ■•S3 

Acid  value 131*38 

Saponification  vain.- lirs 

Melting-point 65°— 66°  C. 

It  will  thus  be  seen  that  either  the  separation  had  not 
been  complete,  or,  what  is  more  likely,  judging  from  some 
experiments,  that  further  formation  of  lactones  had  occurred 
on  decomposing  the  soap. 

The  lactones  (ft)  had  the  following  constants  : — 

Iodine  value 8*69 

Saponification  value 116'0 

On  separating  the  fatty  matter  from  the  alcoholic  soap 
solution  by  acidulating  with  a  mineral  acid,  lactones  were 
re-formed  to  a  varying  extent  in  various  experiments  ;  but 
this  much  was  established  with  certainty,  that  the  re- 
formation of  lactones  in  this  portion  of  the*  wool-wax  took 
place  to  a  very  much  smaller  extent  thau  in  the  correspond- 
ing portion  of  2. 

It  would  be  premature  to  draw  any  conclusions  from 
these  incomplete  experiments,  which  I  publish  here  but 
with  reluctance.  However,  some  useful  purpose  may  be 
served  if  I  have  succeeded  in  showing  that  the  composition 
of  wool- wax  represents  perhaps  the  most  interesting  amongst 
the  many  unsolved  problems  in  the  chemistry  of  fats  and 
waxes. 


Meeting  held  on  Friday,  January  3rd,  1896. 

ME.    GEORGE    E.    DAVIS    IN    THE    CHAIR. 


ON  SOME  NEW  METHODS  OF  TESTING  INDIGO. 

BY    UU.    B.    W.    GEKLAND. 

The  number  of  methods   described  for  analysing  indigo  is 
considerable ;  but  of  all  these  not  one   is   known  which  is 
reliable,  and  the  only  way  left  to  arrive  at  an  approximate 
valuation  is  swatch  dyeing.     This  is  all  the  more  surprising 
in  consideration  of  the  great  value  of  indigo  as  a  commercial 
article.     The    analytical    method    most    relied    on   is    the 
reduction  process,  and  weighing  of  the  recovered  indigotine, 
although    it    has   been  repeatedly  shown  that  part    of  the 
indigotine  is   lost  ;  and  recently  I   have   convinced   myself 
that  the  indigotine  recovered  and  weighed  in  this   process 
is  impure.     Some  time   ago  I  was  anxious  to  ascertain  the 
precise   amount    of  indigotine   on   a   piece  of  calico,   and 
followed  most  carefully  the  rules  given  for  this  method,  but 
obtained  very  inconsistent  results.    Moreover,  the  indigotine 
obtained  was  very  impure,  in  fact,  to  such  an  extent   that  it 
could   not   be   titrated  by   hydrosulphite  by  the  Bernthsen- 
Miiller  process.     With  similar  results   I  applied  the  reduc- 
tion  process  to  commercial  indigo.     In  conversation  with 
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several  chemists  who  are  chiefly  engaged  in  indigo  testing, 
I  st:ite<l  these  facts,  hut  found  that  their  implicit  faith  in  this 
method  remained  unshaken.  Through  the  courtesy  ot  some 
of  them  I  obtained  samples  of  the  indigotine  weighed,  and 
found  these  to  be  as  impure  as  my  own  preparations.  It  is 
not  impossible  that  by  some  lucky  chance  this  method  may 
occasionally  give  correct  results  as  loss  and  gain  may 
compensate. 

Tin  se  experiences  induced  me  to  endeavour  to  find  a  more 
reliable  process,  and  I  directed  my  attention  to  the  well- 
known  property  of  indigotine  to  enter  into  solution  with 
Beveral  carbon  compounds  at  high  temperatures,  and  to 
crystalise  on  cooling. 

( If  all  these  solvents  tried  nitrobenzol  appeared  to  he 
in  all  respects  the  most  suitable.  The  article  prepared 
on  the  large  scale  is  of  great  purity,  certainly  pure  enough 
for  this  purpose.  The  early  trials  yielded  crystals,  but  they 
took  several  days  for  extraction  and  were  not  therefore 
very  encouraging.  By  degrees,  however,  the  apparatus  was 
perfected  and  simplified,  and  with  this  I  can  now  effect  the 
complete  extraction  in  from  half  an  hour  to  one  hour. 

The  apparatus  consists  of  a  large  test  tube  40  mm. 
diameter  and  15  to  20  cm.  long,  clamped  in  a  retort  stand 
above  a  burner  ;  a  glass  tube  of  7  to  8  mm.  inside  diameter 
aud  about  50  em.  long  serves  as  a  reflux  condenser.  Its 
lower  end  is  ground  off  obliquely,  and  has  glass  knobs 
fused  to  it  to  secure  the  wire  hook,  on  which  is  suspended 
the  filtering  tube.  This  tube  is  formed  of  thin  glass  tubing 
about 'JO  mm.  diameter,  and  4  to  4- 5  cm.  long,  both  ends 
slightly  belled  out.  ( )ver  the  lower  one  a  piece  of  flue 
calico  is  -wired,  upon  which  a  few  drops  of  fine  paper  pulp 
are  placed,  this,  after  drying,  forming  a  serviceable  filter. 
The  cloth  is  protected  against  the  squirtings  of  the  boiling 
nitrobenzol  by  a  small  shield,  such  as  the  lid  of  a  porcelain 
crucible.  The  upper  end  is  tied  with  thin  wire,  which 
allows  it  to  be  connected  to  the  hook  of  the  condensing 
tube.  The  latter  passes  through  a  glass  funnel,  whose  tail 
has  been  cut  off,  resting  on  the  top  of  the  test  tube.  The 
condensing  tube  is  held  in  a  central  position  to  the  test 
tube  by  means  of  a  cork,  through  which  it  passes  loosely, 
so  as  to  allow  it  to  slide  up  aud  down,  and  which  is  held  in 
a  clamp.  Lastly,  the  condensing  tube  is  connected  with 
an  aspirator  drawing  a  gentle  current  of  air  during  the 
operation. 

The  ground  sample  of  indigo  is  weighed  into  the  filtering 
tube,  this  is  hooked  to  the  condensing  tube,  and  the  latter 
fastened  in  its  position  centrally  to  the  large  test  tube,  so 
that  the  filter  is  about  6  em.  above  the  bottom  of  the 
test  tube.  The  latter  is  charged  with  about  25  e.c.  of 
nitrobenzol,  the  lamp  is  lighted,  and  the  aspirator  set 
to  work.  The  function  of  the  latter  is  highly  essential. 
It  draws  the  vapours  of  the  boiling  nitrobenzol,  which, 
without  it,  would  condense  on  the  sides  of  the  test  tube 
and  escape  between  its  mouth  and  the  covering  funnel,  and 
conveys  the  condensed  liquor  into  the  filtering  tube.  It  also 
carries  off  the  steam  from  the  water,  which  otherwise  would 
condense  and  tall  into  the  filter  tube,  causing  explosions. 
By  a  careful  regulation  of  the  aspirator  aud  the  heat  no 
nitrobenzol  vapours  escape  into  the  room,  and  the  test  tube 
is  fully  supplied  with  condensed  liquor.  The  vapours  of 
the  nitrobenzol  do  not  rise  in  the  tube  above  20  cm. 
With  0-5  grin,  of  indigo  aud  25  cm.  of  nitrobenzol  the 
extraction  requires  from  one  half  to  one  hour,  during  which 
time  the  aspirator  discharges  about  2  litres  of  water. 
Crystals  separate  at  an  early  stage,  but  with  regular  boiling 
the  operation  is  net  interfered  with  by  bumping.  When 
the  droppings  from  the  filter  tube  are  colourless  the  extrac- 
tion is  complete  ;  the  lamp  is  removed  and  the  apparatus 
cooled  and  dismounted. 

The  indigotine  has  separated  in  beautiful  crystals  in  a 
deeply  coloured  liquor,  aud  only  a  very  small  portion  re- 
mains in  solution.  To  save  the  trouble  of  recovering  this 
1  use  the  nitrobenzol  saturated  with  indigotine  in  the  cold. 
The  liquor  i-  p  i-seil  ihiniicli  an  extracted  weighed  filter, 
wanned  with  benzol  and  dried.  The  beautiful  appear- 
ance of  the  indigotine  tins  separated  is  deceptive.  It  still 
contains  impurity  amounting  to  from  ?.  to  G  per  cent.,  and 
is  not  tit  to  be  tested  by  the  l'.crnthsen  method,  owing  to 
the   deep  colouration.     A  prolonged  treatment  with  hydro- 


chloric acid,  or,  better  still,  hydrochloric  acid  and  hydrogen 
peroxide,  leaves  it  in  a  pure  state  fit  for  weighing  or  testing 
with  hydrosulphite.  The  iudirubine  being  slightly  more 
soluble  in  cold  nitrobenzol  than  indigotine  it  is  to  be  ap- 
prehended that  a  small  loss  cannot  be  avoided  in  the  simple 
mat. net  as  was  done  for  indigotine.  This  loss  may  possibly 
amount  to  0-  1  or  <)•■'.  per  cent,  on  the  colouring  matters. 

With  this  slight  exception  the  method  is  thoroughly 
reliable  and  trustworthy  and  is  applicable  to  all  classes  of 
indigo. 

Estimation  of  Indigotine  '"/  the  Monosulphonic  Acid 
Method. 

Endeavouring  to  have  a  method  free  from  the  objection 
just  mentioned  1  have  turned  my  attention  to  the  pbeenicic 
acid  and  its  property  of  being  insoluble  in  dilute  sulphuric 
acid.  In  the  literature  accessible  to  me,  no  statement  is 
made  about  any  process  according  to  which  the  whole  of 
the  indigotine  can  be  entirely  transformed  into  the  mono- 
sulphonic acid,  nor  any  about  the  effect  of  weaker  sulphuric 
acid  on  indigotine.  I  have  ascertained  that  by  acting  with 
vitriol  of  a  certain  strength,  and  at  a  certain  temperature, 
on  indigo,  the  whole  of  the  indigotine  is  converted  into 
monosulphonic  acid,  so  that  by  dilution  with  water  the  whole 
of  the  indigo  is  separated  and  the  filtered  liquor  is  colour- 
less or  pale  yellow.  If  is  necessary  to  observe-  carefully  a 
certain  relation  between  strength  of  sulphuric  acid  and 
temperature.  For  0-5  gtm.  of  indigo  1  us,-  40  c.c. 
sulphuric  acid  of  specific  gravity  107  aud  digest  under 
repeated  shaking  for  an  hour  in  the  boiling  water  bath. 
The  large  excess  of  sulphuric  acid  assists  the  subsequent 
filtration  over  the  sand  filter,  which,  with  less  sulphuric 
acid,  would  require  to  be  steam-jacketed.  Filtration  is 
easily  accomplished  on  the  vacuum  filter,  and  washing  of 
the  latter  is  performed  with  acids  of  the  same  strength 
heated  to  100°.  With  proper  manipulation  the  exhaustion 
of  the  filter  is  accomplished  with  about  40  c.c.  more  of  the 
acid  when  the  washings  have  become  colourless.  If  an  acid 
of  greater  specific  gravity  than  1*67  is  used,  for  instance 
1  "7  sp.  gr.,  digestion  has  to  take  place  at  a  temperature  of 
about  80°,  as  in  the  boiling  water  bath  soluble  Eulphonic 
indigo  acid  would  be  formed.  If  au  acid  of  less  specific  gravity 
than  1-67  is  used  the  difficulties  of  filtration  are  increased. 
The  filtrate  is  mixed  with  twice  or  thrice  its  volume  of 
water  and  filtered.  This  filtrate  is  pale  yellow,  or  with 
indigo  prepared,  as  subsequently  described,  quite  colourless, 
without  a  trace  of  blue  in  it.  The  monosulphonic  acid 
remaining  on  the  filter  is  washed  with  water  containing 
20  per  cent,  of  sulphur  trioxide.  Boiling  water  dissolves 
this  indigo  sulphonic  acid  only  partially,  leaving  a  small 
amount  of  indigo  or  indigotine  compound  undissolved. 
For  this  reason  I  prefer  to  carry  out  this  operation  on  a 
sand  filter,  dry  the  whole  in  an  oven,  add  string  sul- 
phuric acid,  digest  at  about  lO0:  for  some  time  and  remove 
the  indigo,  which  is  now  entirely  changed  into  the 
indigo  disulphouic  acid,  from  the  filter  by  wafer.  An  aliquot 
part df  the  filtrate  is  then  submitted  to  titration.  My  hope 
of  being  able  to  estimate  the  indigotine  corresponding  to 
the  sulphonic  acid  by  the  hydrosulphite  method  was  not 
realised;  the  neutralised  solution  of  the  sulpho  acid  took 
such  a  dark  colour  that  the  point  at  which  the  blue  dis- 
appeared could  not  be  sharply  ascertained.  It  is  surprising 
how,  probably,  the  same  impurity  of  commercial  indigo 
sticks  to  the  indigotine  and  its  compounds  when  treated  by 
the  reduction  method,  the  nitrobenzol  extraction  method 
just  described,  and  this  monosulphouie  acid  method. 
Thus Bernthsen's  (August  Bernthsen,  Berichte  Mil.,  2277) 
titration  of  indigotine  with  hydrosulphite.  one  of  the 
sharpest  volumetric  methods,  is  made  unavailable  for  coin- 
mercial  imligocs  unless  they  have  been  previously  sub- 
mitted to  an  elaborate  and  troublesome  purification.  I 
leave  il  at  present  an  ..pen  question  whether  the  substance 
separated  bv  this  process  is  the  phoDnicie  acid  of  Hcr/.clius 
or  a  new  acid.     1  hope  to  finish  the  examinati Fit  Bhorfly. 

So  far  the  readiest  way  that  1  have  been  able  to  find 
for  overcoming  this  difficulty  has  been  treating  the  sample 
of  law  indigo  with  hydrogen  peroxide  aud  hydrochloric 
acid,  digesting  some  time  in  cold,  boiling,  filtering,  aud 
washing   well    with    boiling  water  or   weak   soda    solution. 
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After  the  drying  of  the  sample  thus  prepared,  the  described 
treatment  with  weak  sulphuric  acid  yields  the  sulphonic 
acid  sufficiently  pure  to  give  good  results  with  the  Bernthsen 
titration  method.  The  apparatus  1  have  used  for  this  titration 
is  very  similar  to  that  described  by  fiemann  and  Preuss 
(Berichte  Ml..  1708)  for  the  estimation  of  oxygen  in 
water,  and  adopted  by  Bernthsen  for  the  titration  of 
indigotine.     It  consists  of  : — 

1.  The  laboratory  vessel— a  Woulff's  bottle  with  three 
necks,  of  300  to  500  c.c.  capacity,  standing  in  a  white 
vessel  with  water  kept  at  45°  to  505.  The  corks  are 
perforated  for  six  tubes,  the  entrance  tube  for  the  gas 
free  from  oxygen,  cut  off  level  with  the  cork,  the  exit 
t  ihe  for  thi  gas,  the  syphon-tube  reaching  to  the  bottom 
of  the  bottle  for  emptying  the  liquor,  the  tube  of  a 
tapped  funnel  and  two  tubes  for  two  burettes. 

•2.  Two  burettes  connected  with  the  latter  tubes  by 
means  of  loug  india-rubber  tubing  to  allow  shaking  of 
the  bottle.  One  is  charged  with  indigo  solution,  the 
other  is  for  the  hydrosiuphite. 

3.  The  store  bottle,  which  I  choose  of  large  size — two 
litres — to  minimise  the  effect  of  a  possible  remnant  of 
oxygen  in  the  gas.  It  communicates  with  the  lower  end 
of  "the  burette  by  means  ol  a  glass  tube  and  india-rubber 
with  pinch-cock,  and  is  placed  sufficiently  high  to  fill  the 
same. 

4.  A  store  bottle  for  boiled  water  kept  at  about  45' 
to  50°. 

Illuminating  gas  passed  through  a  column  of  pumice 
charged  with  ferroushydrate  (amalgamated  aluminium 
would  probably  be  more  convenient)  is  divided  into  three 
branches,  one  for  the  laboratory  vessel,  one  for  the 
hydrosulphite  burette  and  store  vessel,  and  the  third  for 
the  boiled  water  store  vessel.  All  the  gas  exits  dip 
1  to  2  cm.  under  water,  so  that  these  parts  of  the 
apparatus  are  constantly  kept  under  that  pressure. 

To  begin  operations  the  laboratory  vessel  and  hydro- 
sulphite burette  are  filled  with  gas  free  from  oxygen.  The 
store  vessel  is  filled  with  the  hydrosulphite  solution  and 
shaken.  The  burette  is  repeatedly  filled  and  emptied  into 
the  laboratory  vessel  until  the  oxygen  has  been  all  absorbed 
and  the  solution  in  ihe  burette  is  of  uniform  strength  with 
that  in  the  store  vessel.  The  liquor  in  the  laboratory  vessel 
is  brought  to  the  neutral  point  by  allowing  the  indigo 
solution  from  the  other  burett"  to  run  into  it.  It  is  emptied 
through  the  syphon  and  rinsed  with  boiled  water  through 
the  tapped  funnel.  The  apparatus  is  now  ready  for 
standardising  the  hydrosulphite  against  the  standard  copper 
solution  or  against  the  standard  indigo  solution  and  for 
titrating  the  sample.  These  measured  volumes  are  intro- 
duced through  the  tapped  runnel,  and  this  is  rinsed  with 
boiled  water. 

The  mounting  of  the  apparatus  is  troublesome,  but  when 
once  it  is  set  up  any  number  of  tests  can  be  done  with  very 
little  more  trouble  than  an  ordinary  titration,  and,  as 
compensation,  we  have  results  which  are  thoroughly 
reliable.  The  indirubine  is  estimated  as  indigotine.  The 
results  obtained  by  this  hyposulpho  acid  method  are  about 
0"3  to  0-4  per  cent,  of  the  indigotine  higher  thau  those 
obtained  by  the  mtrobenzol  method  above  described.  This 
I  attribute  to  the  small  loss  of  indirubine  there  pointed 
out. 
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OX  SOME  PROPERTIES  OE  FERRIC  PHOSPHATE. 

BT    It.    M.   CAVEN,    B.SC.  (l.OND.),  a. I.e., 

Lecturer  and  Demonstrator  in  Chemistry,  University 
College,  Nottingham. 

In  analysing  the  ash  of  the  root  of  a  ginger  containing 
a  fair  amount  of  phosphoric  acid  combined  with  iron, 
aluminium,  calcium,  magnesium,  &c,  I  was  anxious,  if 
possible,  to  ascertain  the  method  of  distribution  of  the 
POj  radicle  among  the  metallic  radicles  present.  With 
this  object  in  view,  I  consulted  one  of  the  several  phosphate 
tables  which  profess  to  indicate  the  presence  of  certain 
metals  as  phosphates.  With  the  precise  significance  of  the 
expression  "presence  of  Fe,  &c.  as  phosphate,"  I  am 
not,  in  the  present  paper,  concerned  ;  suffice  it  to  say  that 
once  the  solution  of  a  complicated  mixture  of  phosphates 
is  effected  by  means  of  an  acid  (e.f/.,  dil.  HC1)  it  is  then 
impossible  by  any  known  analytical  methods  to  discover 
how  the  phosphoric  acid  in  solution  was  originally 
distributed  throughout  the  solid  substance. 

IfNH4HOis  atlded  to  an  HC'l  solution  of  a  mixture  of 
phosphates,  the  POj  radicle  will  be  precipitated  in  conjunc- 
tion with  metals  which  form  phosphates  insoluble  in  the 
supernatant  liquid  present,  /.<..  dilute  NH4HO  solution 
together  with  soluble  salts. 

The  distribution  of  P04  in  this  precipitate  does  not 
necessarily  bear  any  relation  to  its  distribution  in  the 
original  solid  substance;  in  fact  the  P04  radicle  acts 
apparently  as  a  free  ion  in  the  liquid,  and  in  the  presence 
of  XH4HO  attaches  itself  to  those  metallic  ions  present 
which  will  form  insoluble  precipitates  bv  union  with  the 
P04  radicle. 

In  what  way  the  T04  will  distribute  itself  between  the 
various  metals  present  capable  of  forming  insoluble  salts, 
and  whether  the  proportions  of  the  insoluble  phosphate* 
originally  present  in  the  solid  state  will,  as  a  general  rule, 
have  any  influence  as  regards  the  reprecipitation  of  these 
salts  from  solution,  is  a  question  upon  which  I  cannot 
pronounce  any  definite  opinion.  To  state  the  problem  in 
a  general  way  we  may  say  that  the  active  masses  of  all  the 
ions  present  must  be  considered  as  affecting  the  result ; 
and  during  precipitation  these  active  masses  are  rapidly 
changing  by  the  removal  from  participation  in  the  changes 
going  on  of  the  matter  precipitated. 

Hence  the  solubility  of  the  various  phosphates  which 
could  theoretically  be  formed  will  have  a  great  influence 
upon  the  proportions  in  which  the  insoluble  phosphates 
will  be  present  in  the  precipitate  in  any  particular  case. 
The  affinity  coefficients  of  the  various  ions  will  have  little 
or  no  influence  in  this  as  in  other  cases  of  precipitation. 
Whether  there  is  any  predisposing  tendency  for  reprecipita- 
tion of  phosphoric  acid  in  conjunction  with  the  metallic 
ion  with  which  it  was  originally  combined  in  the  solid  state, 
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or  whether  the  P(  >4  radicles  are  free  to  rearrange  them- 
selves iu  an  entirely  new  fashion,  would  seem,  however,  to 
be  answered,  in  part  at  least,  with  regard  to  iron  by  the 
following  experiment. 

If  FePOj  is  digested  with  cold,  dilute  IK  "i  and  the  excess 
of  FePci,  removed,  after  a  shoit  time,  by  filtration,  a  solu- 
tion is  obtained  which  is  almost  colourless.  If  strong  11(1 
is  then  added  to  this  solution  a  bright  yellow  colour  is 
produced,  similar  to  the  colour  of  a  solution  of  FeC'I,  in 
water.  If  ET2S04  is  substituted  for  HCI,  and  the  experiment 
performed  as  before,  little  or  no  change  of  colour  is  pro- 
duced on  adding  the  strong  acid.  The  most  obvious 
interpretation  of  these  facts  is  that  it  is  possible  to  make 
a  solution  of  FeP04ina  dilute  acid  in  which  the  double 
decomposition  with  the  production  of  free  H:,P04  does  not 
take  place  to  any  extent,  and  that  on  addition  of  excess  of 
acid,  the  latter  acts  by  virtue  of  its  mass  so  as  to  bring 
about  the  double  decomposition. 

The  yellow  colour  with  HC1  in  excess  will  then  be  due 
to  the  formation  of  FeCI:„  and  little  change  of  colour  is 
noticed  with  strong  H2S04,  because  Fe^SCX,^  is  nearly 
colourless.  The  yellow  colour  may  be  produced  in  the 
H;S()4  solution,  even  after  the  addition  of  strong  acid  by 
adding  a  large  excess  of  strong  HC1.  We  must  then 
suppose  that  the  pale  solutions  of  ferric  phosphate  and 
sulphate  which  can  he  obtained,  do  not  undergo  dissociation 
with  the  liberation  of  ferric  ions,  or  rerert  to  the  old  view- 
that  the  colour  of  the  solution  i-  simply  that  of  the  dissolved 
snbstance.  This  would  certainly  seem  to  offer  a  better 
explanation  of  the  colours  of  the  solutions  of  bright  yellow 
feme  chloride,  and  pale  feiric  phosphate  and  sulphate, 
respectively. 

This,  however,  does  not  touch  the  main  question  of  the 
independence  of  the  ions  as  regards  precipitation  purposes, 
because  decompositions  of  salts  and  fresh  combinations  may 
take  place  to  a  large  extent  in  the  act  of  precipitation  ;  as, 
indeed,  we  represent  them  as  taking  place,  by  means  of  the 
ordinary  equations. 

The  ash  which  I  examined  contained  a  considerable 
quantity  of  iron  as  well  as  phosphoric  aeid,  and  on  adding 
NH4HO  to  the  HC1  solution  I  obtained  a  precipitate  con- 
taining, among  other  things,  ferric  phosphate  (FeP04). 

Iu  considering  the  problem  of  the  way  in  which  the  iron 
existed  in  the  original  substance  and  also  in  the  precipitate 
by  NH4lIO,  I  "as  led  to  investigate  the  properties  of 
feiric  phosphate  rather  carefully;  and  the  results  which  I 
now  lay  before  von  are  the  outcome  of  observations  of  my 
own,  supplementary  to,  and  in  extension  of,  the  work  of 
otheis  on  the  subject. 

lb.-  following  is  the  information  with  regard  to  the  pro- 
perties of  FeF04  which  I  have  been  able  to  gather  from 
various  sources.  FeP04  is  said  to  be  only  partially 
precipitated  from  acid  solution  by  X  11,1  It  >.  aud  the  reason 
attributed  is  that  unless  excess  of  iron  is  used,  a  phosphate 
will  be  formed  which  dissolves  in  ammonium  hydrate.  On 
the  other  hand,  FePO,  is  soluble  in  excess  of  FeCl3,  so  that 
the  complete  precipitation  of  phosphoric  acid  in  aramoniacal 
solution  by  iron  is  interfered  with  both  by  excess  ofNIl4HO 
and  of  iv'cl  r  Bammelsberg  (Watts'  Diet.,  1877  Ed.,  art. 
Phosphates)  found  that  on  boiling  FeP04  with  ammonia, 
a  basic  phosphatt ,  containing  an  excess  of  iron,  was  formed, 
and  he  assumed  from  the  fact  that  this  basic  phosphate 
did  not  appear  to  lie  constant  in  composition,  that  it  con- 
sisted of  a  mixture  of  Fe(OH  >,  and  FeP04. 

In  order  to  test  these  conclusions  and  see  what  bearing 
they  had  upon  the  precipitation  of  FePO,  by  ammonia,  1 
proceeded  to  prepare  some  FeP04in  as  great  a  state  of 
purity  as  possible.  1"  several  attempts  which  were  made 
to  prepare  FeP04,  some  curious  results  were  obtained.  In 
one  case  a  certain  quantity  of  a  solution  of  FeCI3  of  known 
strength,  from  which  free  HC1  was  carefully  excluded,  was 
added  gradually,  and  with  constant  stirring,  to  an  equivalent 
quantity  of  (NH4)3P04  solution  contained  in  a  porcelain 
dish.  A  white  precipitate  of  Fel'O,  formed  at  first,  and 
seemed  to  increase  up  to  a  certain  point,  after  which  the 
precipitate  commenced  tore-dissolve  in  the  liquid,  until  just 
about  at  th.'  point  when  the  equivalent  quantity  of  iron 
solution  I'll  been  added,  the  precipitate  disappeared 
altogether,  leaving  an  almost  colourless  solution,  containing 


nothing  but  Fel'i  i;  and  X1I,C1  in  approximately  equivalent 
quantities.  It  was  hoped  that  on  evaporating  this  solution 
down,  the  1'el'i  I,  would  he  recovered,  but  although  at  a 
certain  stage  small  crystals  made  their  appearance,  no  dis- 
tinct precipitation  occurred  until  near  dryness,  when  the 
residue  contained  a  considerable  quantity  of  FeClj,  and  was 

USc]e->. 

The  idea  of  precipitating  equivalent  quantities  of  Fe  and 
P04  was  not  however,  abandoned,  aud  the  precaution  of 
adding  a  solution  of  (NH4)A  acidified  with  II  \.in  which 
I'el'i  i,  i:.  insoluble,  was  resorted  to.  The  FeP(  >4  was  pro- 
duced as  a  white  precipitate  Oil  mixing  equivalent  quantities 
of  the  iron  ami  phosphate  solutions,  and  this  wis  washed 
with  hot  water  until  the  washings  were  free  from  chlorine. 
A  lot  of  PI  >.,  appeared  in  the  wash  water,  and  only  a  trace 
of  iron.  The  precipitate  .was  dried,  and  appeared  dark 
coloured,  as  if  contaminated  with  Fe.:(),.  On  ignition,  the 
mass  went  dark  red,  and  npipeared  like  FeJ  ):1,  so  that  we 
may  consider  that  the  original  precipitate  was  basic,  or  else 
underwent  considerable  decomposition  during  the  process  of 
washing. 

The  method  which  was  found  most  satisfactory  was  as 
follows  :  — 

FeClj  solution  was  added  to  a  solution  of  H:,P04 — made 
by  boiling  glacial  metaphosphoric  acid  with  water  until  it 
ceased  to  give  a  precipitate  with  BaCh  solution— in  such 
proportions  that  rather  more  than  twice  as  much  II3P04 
was  present  as  was  necessary  to  precipitate  the  iron.  The 
I  precipitate  thus  obtained  appeared,  wheu  suspended  in 
water,  perfectly  white,  and  when  strained  on  calico  had  a 
slightly  bluish  tint. 

The  first  filtrate  contained,  as  might  he  expected,  much 
P(>4  and  a  trace  of  Fe.  The  precipitate  was  washed 
repeatedly  with  hot  water  in  a  large  beaker  of  about 
2  litres  capacity,  the  supernatant  liquid  being  removed  in 
i  each  case,  when  the  precipitate  had  subsided,  by  means  of 
a  syphon.  Careful  experiments  were  made  this  time  in 
order  to  verify  the  apparent  decomposition  of  Fel'l  )4  by 
water.  The  parts  per  1,000,000  of  chlorine  and  acidity, 
reckoned  as  HC1,  in  the  three  final  washings,  were  as 
follows:  — 


Chlorine. 

Acidity  as  HC1. 

in                                                        7 
12                                                           29 

2                                                                 11 

Thus  the  ratio  of  acidity  to  chlorine  as  chlorides  increases 
rapidly  as  washing  proceeds.  Moreover,  not  a  vestige  of 
iron  appeared  in  auy  of  the  final  washings.  These  facts 
therefore  establish  beyond  doubt  the  hydrolysis  of  FeP04 
by  hot  water,  and  explain  the  high  percentage  of  iron  found 
in  former  specimens  of  FePt)4,  which  had  been  carefully 
washed  and  gently  ignited  until  they  ceased  to  lose  weight. 
The  percentages  of  iron  found  in  two  samples  were  respect- 
ively 4:t-  02  and  4:t  •  ."i2,  whereas  the  theoretical  percentage 
for  FcPO4  =  37-08. 

Having  established  the  fact  of  the  slow  hydrolysis  of 
FePO,  by  water,  it  is  natural  to  expect  that  more  powerful 
agents,  viz.,  aqueous  alkalis,  would  also  effect  the  decom- 
position, and  such  is  actually  the  case.  Mention  has 
already  been  made  of  the  fact  that  Rammelsberg  obtained 
a  basic  phosphate  by  boiling  FeP04  with  NH4H(  l.  1  have 
found  that  by  continued  boiling  practically  all  the  P04  may 
l.e  extracted  and  Fe(OII),  left  behind,  according  to  the 
reaction  FePO,  +  :(NII4lIO  =  Fe(OII)3  +  (  Ml )  P(  >r 

The  results  obtained  were  : — 

Estimated  percentage Ve  in  FePO, «'0 

Percentage  Fe  calculated  [ram  Veil  ill  I ,  obtained  —    1S"6 

Estimated  pero  atage  PO,  in  lvpo, 

Pi  rcentage  P<  >,  obtained  from  solution  after  boiling  .    58'S 

The  achievement  of  the  above  reaction  depended  upon 
the  presence  of  a  large  excess  of  N'II4lll  1,  and  this  reagent 
was  renewed1  at  intervals,  during  the  process  of  boiling, 
which  lasted  many  hours.  The  reaction  is  only  completed 
by  the  agency  of  a  large  excess  of  NII4HO,   because  in  the 
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presence  of  a  soluble  phosphate   the  reverse  change   takes 
place,  viz.,  Fe(OH)3+(NH4)3P04  =  FeP04  I -;tXH,II< ». 

To  prove  this  I  boiled  freshly  precipitated  Fe(OH)3 
suspended  in  water  with  (Xir^J'O,  in  a  porcelain  dish.  A 
Btrong  smell  of  Nil.,  gas  was  perceived  and  the  colour  of 
the  precipitate  rapidly  changed  from  reddish-brown  to 
yellow,  and  after  an  hour's  boiling  the  suspended  matter 
presented  exactly  the  appearance  of  freshly  precipitated 
l-VI'it  .  bo  that  the  reaction  is  reversible  and  we  may  write 
it  thns' :  — 

Fe<  t  >H)3  +  (NH^PO^FeFt  )t  +  SNH4HO. 

The  direction  which  the  reaction  takes  depends,  as  in 
other  reversible  reactions,  upon  the  active  masses  of  the 
constituents,  and  the  formation  of  ferric  phosphate  from 
the  hydrate  is  easier  and  speedier  than  the  reverse 
process,  because  the  latter  is  largely  prevented  by  the 
removal  of  the  volatile  NH4UO  as  soon  as  formed  in  the 
process  of  the  reaction.  Wn  the  other  hand,  the  difficulty 
of  bringing  about  the  formation  of  ferric  hydrate  from 
phosphate  is  accounted  for,  also,  by  the  volatility  of  the 
NH4ili  >,  which  is  required  to  be  in  excess,  and  by  the  pre- 
sence in  the  solution  of  all  the  (XH4)3P<  )4  formed  during 
the  decomposition. 

Ferric  phosphate  dissolves  in  NH4HO  to  a  brown 
solution,  which  is  decomposed  with  the  deposition  of 
Fe(OH)3  on  further  heating  with  XHJIn,  and  Fe(OH)3 
dissolves  in  (XII  1),l'l  >4,  forming  a  solution  which  deposits 
FePOi  with  the  evolution  of  XH-,  on  further  boiling.  So 
that  the  formation  of  complex  mediating  solutions,  Beems 
to  play  a  part  both  in  the  direct  and  the  reverse  reaction, 
though  this  phenomenon  is  relatively  unimportant,  since 
most  of  the  solid  matter  never  enters  into  solution. 

Discussion-. 

Mr.  Wood  said  that  Mr.  Caven's  discovery  of  the  wash- 
ing out  of  phosphoric  acid  by  water  from  ferric  phosphate 
would  certainly  be  of  great  interest  both  to  analytical  and 
technical  chemists.  Although  it  seemed  to  be  known  that 
the  analysis  of  this  body  was  not  capable  of  great  accuracy, 
it  was  not  known  why  this  was  so.  It  was  to  be  hoped  that 
all  new  editions  of  analytical  tables  and  text  books  would 
give  the  general  analyst  the  benefit  of  Mr.  Caven's  dis- 
covery. 

The  Chairman  remarked  that  Percy  had  verified  in  his 
laboratory  the  statement  of  Pierre  that  water  saturated  with 
C02  dissolves  nearly  ,  u'u  „  of  its  weight  of  phosphate  of 
protoxide  of  iron.  Mr.  T.  Phillips,  who  conducted  the 
investigation  in  Percy's  laboratory,  found  that  when  saturated 
with  CO2  at  the  ordinary  pressure  of  the  atmosphere,  water  I 
dissolves  u-j-l  part  by  weight  of  the  phosphate  in  1,000 
parts  of  solution,  which  is  little  more  than  half  of  what  had 
been  previously  looked  upon  as  correct.  He  would  like  to 
know  whether  Mr.  Caven  had  had  any  experience  of  this 
solvent. 

Mr.  Loxlev  Meggitt  said  that  one  inference  to  be  drawn 
from  Mr.  Caven's  interesting  paper  was  that  in  the  estima- 
tion or  precipitation  of  iron  as  phosphate  the  solution  after 
the  addition  of  ammonia  should  be  boiled  no  more  than  was 
necessary,  or  else  partial  decomposition  of  the  ferric  phos- 
phate might  occur.  He  had  always  understood  that  in  the 
precipitation  of  iron  as  phosphate  from  any  phosphatic 
material,  ammonia  should  only  be  added  iu  slight  excess. 
It  appeared  from  Mr.  Caven's  paper,  if  too  large  an  excess 
of  ammonia  were  added  the  reverse  reaction  was  apt  to  take 
place,  iu  which  the  precipitated  phosphate  would  be  con- 
verted into  ferric  hydrate  and  ammonium  phosphate.  It 
was  stated  by  Mr.  A.  Smetham  in  J. S.C.I. ,  1893,  page  114, 
that  unless  an  ammonium  salt  be  used  in  washing  a  double 
precipitate  of  iron  and  aluminium  phosphate,  there  was  a 
tendency  for  the  precipitate  to  split  up  into  a  basic  phos- 
phate, and  a  portion  of  the  iron  and  alumina  might  wash 
through  the  filter.  The  most  accurate  method  of  precipi- 
tation of  iron  as  phosphate  was  to  add  ammonia  in  slight 
excess  to  the  cool  hydrochloric  acid  solution  of  the  substance, 
then  add  HOT  drop  by  drop  until  the  liquid  was  again  quite 
clear,  and  then  sufficient  ammonium  acetate  to  convert  the 
HC1  into  ammonium  chloride,  stir  well,  let  stand  some  time, 


filter,  and  wash,  first  with  cold  water  and  finatly  with  hot. 
(J.S.C.I.,  is;;:;,  page  115.) 

Mr.  1;.  M.  Caves  said,  in  reply,  that  Fresenius  had 
mentioned  that  the  estimation  of  phosphoric  acid  as  ferric 
phosphate  was  liable  to  be  inaccurate,  owing  to  the  solution 
of  the  precipitate  in  the  wash  water.  His  own  opinion  was 
that  ferric  phosphate  was  insoluble  in  water,  but  that  it 
suffered  hydrolysis  hy  continued  washing,  since  while  phos- 
phoric acid  continually  made  its  appearance,  he-did  not  find 
in  his  experiments  that  iron  appeared  in  the  wash  water. 
If  Fel'O,  were  dissolved  unchanged  the  residue  would  not 
be  basic,  and  Fresenius  noticed  the  alteration  in  composi- 
tion of  the  precipitate  by  continued  washing. 

lie  was  of  opinion  that  this  method  of  estimation  of  iron 
or  phosphoric  aeid  was  necessarily  inaccurate,  because  of 
the  apparent  impossibility  of  freeing  the  precipitate  from 
dissolved  salts,  without  at  the  same  time  decomposing  it. 
He  had  had  no  experience  of  the  action  of  carbonic  acid 
on  ferrous  phosphate. 


A  METHOD  OF  SILVERING   GLASS. 


BY    J.    T.    WOOD. 


Mr.  .1.  T.  Ween.,  the  him.  local  secretary,  exhibited  ,1 
Simple  process  of  silvering  glass,  which  lie  had  used  many 
times  for  silvering  the  speculum  of  an  astronomical  telescope. 
The  first  process  for  silvering  glass  was  that  of  Liebig,  a 
description  of  which  would  be  found  in  Koscoe  and 
Sehorlemmer's  Chemistry,  Vol.  II.,  pt.  I.,  p.  363.  Other 
processes  were  the  Rochelle  salt,  lirashear's,  IVtitjean's, 
and  Martin's  process  (Monthly  Not.  U.A.S.,  Dec.  1S75). 

The  present  process  was  in  the  English  Mechanic,  Vol. 
LIX.,  p.  H.i.  With  care  it  gives  very  certain  results  and 
g 1  films. 

The  subject  of  thin  mirror  films  having  recently  come 
up  before  the  Liverpool  Section,  he  thought  a  practical 
illustration  might  interest  the  members. 

Mr.  Wood  took  a  solution  of  silver  nitrate,  strength  1  grm. 
to  20  c.e.,  to  which  strong  ammonia  was  added  until  the 
precipitate  just  re-dissolved.  A  solution  of  potash  was  then 
added,  the  weight  of  the  KOH  being  exactly  equal  to  the 
silver  nitrate. 

The  precipitate  formed  was  again  dissolved  in  ammonia, 
the  addition  of  ammonia  being  stopped  before  the  whole 
of  the  precipitate  was  dissolved  and  the  solution  filtered. 
To  the  clear  filtrate  nitrate  of  silver  solution  was  again 
added  till  the  liquid  had  the  colour  of  weak  tea.  The 
glass  to  be  silvered  was  placed  in  a  shallow-  dish,  and  so 
supported  as  to  be  raised  half  an  inch  from  the  bottom  ; 
distilled  water  was  then  poured  into  the  dish  until  it 
reached  the  lower  surface  of  the  glass. 

The  glass  was  raised  and  the  solution  as  above  prepared 
mixed  thoroughly  with  the  distilled  water.  (The  strength 
of  the  silvering  solution  was  calculated  so  that  1-4  grm. 
silver  nitrate  =100  c.c.  water.) 

A  solution  of  dextrose  of  half  the  weight  of  silver 
nitrate  wi  s  added,  and  the  glass  replaced.  The  dextrose 
slowly  reduced  the  silver  and  a  very  perfect  mirror  was 
produced  in  loto20mins.  It  was  extdained  that  one  of 
the  chief  elements  of  success  is  that  the  surface  of  the 
glass  to  be  silvered  should  be  chemically  clean. 

Mr.  Wood  exhibited  a  10-in.  speculum  thus  silvered. 
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Edinburgh. — Mr.  D.  B.  Dott.    "Opium  Assaying." 


Meeting  held  in  the  Philosophical  Society's  Rooms,  207, 
Bath  Street,  Glasgow,  on  Tuesday,  January  14/A,  1896. 


DR.    JOHN    CLARK    IN    THE    CHAIR. 


A  METHOD   OF  OBTAINING   THE   SPECIFIC 
GRAVITY   AND   POROSITY   OF   COKE. 

BY    W.    CARRICK    ANDERSON,    M.A.,    B.SC. 

The  determination  of  the  true  specific  gravity  of  coke  is 
a  tedious  operation,  owiDg  to  the  difficulty  of  removing  the 
occluded  gases  from  the  pores. 

The  only  method  I  have  been  able  to  find  on  record  is 
that  used  by  F.  P.  Dewey  in  determining  the  specific  gravity 
and  porosity  of  American  cokes,  which  he  describes  in 
"  Iron  "  of  22nd  October  1883  (Vol.  XXII.,  p.  376)  That 
method  is,  shortly,  as  follows : — Suitable  specimens  (of 
from  20 — 40  grins.)  are  selected,  brushed  free  from  dust, 
dried,  and  weighed  in  air.  They  are  then  filled  with  water 
by  being  allowed  to  soak  for  12 — 24  hours,  afterwards 
placed  under  the  receiver  of  an  air-pump,  from  which  the 
air  is  exhausted  from  three  to  five  times,  then  boiled  for 
three  hours  in  water,  and  finally  exhausted  again  at  in- 
tervals till  air-bubbles  cease  to  come  off.  To  make  sure 
that  saturation  is  complete,  the  exhaustion  is  repeated  six 
to  eight  times  The  saturated  specimens  are  weighed  first 
in  water,  and  thereafter  the  water  is  allowed  to  run  off  as 
completely  as  possible,  and  they  are  then  rapidly  weighed  in 
air.  These  three  weighings  furnish  the  data  necessary  for 
calculating  the  apparent  specific  gravity,  the  real  specific 
gravity,  and  the  porosity  or  percentage  volume  of  pores. 
]f  p  =  weight  of  dry  coke  in  air, 

q  =  weight  of  saturated  coke  in  air, 
r  =  weight  of  saturated  coke  in  water, 
S,  =  the  apparent  specific  gravity, 


s, 


S„  =      i" 


C  = 


100 


Ss  =  the  real  specific  gravity  (specific  gravity  of 

the  particles), 
C  =  the  percentage  volume  of  pores  (porosity), 
Then— 

7' 
q  -  r 

£_ 

p  -  r 

<i  —  V 

q-r 
An  objectionable  feature  in  this  process  is  the  weighing 
of  the  coke  with  a  necessarily  variable  amotiut  of  adhering 
water,  which,  moreover,  evaporates  continuously  during 
the  operation.  There  is  the  further  drawback  that  it  is  not 
possible  to  get  a  result  in  this  way  in  less  than  24 — 36 
hours,  and  it  was  principally  to  shorten  the  time  required 
that  I  was  led  to  adopt  the  following  plan.  The  time 
occupied  by  my  process  is  about  3|  hours.  An  average 
sample  of  coke  is  prepared,  and  of  this  45 — 50  grains 
(3 — 3|  grms.),  previously  ground  in  a  Wedgwood  mortar 
to  a  condition  resembling  line  sand,  and  dried,  is  weighed 
out  in  a  dry  tared  specific-gravity  bottle.  The  sample  is 
then  covered  with  about  an  inch  of  water,  and  the  bottle  is 
placed  in  a  beaker  of  water  kept  at  a  temperature  of 
90°— 100°  C.  The  neck  of  the  flask  is  attached  by  a  tube 
to  a  Bunsen  water-pump  with  a  good  supply  of  water,  and 
the  air  exhausted.  The  exhaustion  is  kept  up  for  21-  hours, 
a  gentle  ebullition  being  meanwhile  maintained.  The  tube 
is  then  detached,  the  bottle  filled  up  with  water,  subsequently 
brought  to  the  correct  temperature,  dried,  and  weighed. 

s  _  Weight  of  dry  sample. 

Weight  of  (bottle  +  sample  +  water-con- 
tent of  bottle)  —  F'inal  weight  of  (bottle, 
sample,  and  water  required  to  fill). 

To  test  the  accuracy  of  the  method,  six  samples  of  coke 
were  taken,  of  the  following  composition  before  drying ;  — 




A. 

B. 

C. 

°- 

E. 

F. 

Ash 

Per 

Cent. 
0-20 
E  -in', 
0'60 

ill '2  I 

Per 

Cent. 
0'21 
6-07 
0-35 
93-37 

Per 

Cent. 
0-19 
5-10 
0-30 
94-41 

Fer 

Cent. 
0-63 

S-119 

047 

90-21 

Per 

Cent, 
0-17 
725 
0  71 
Bl-87 

Per 

Cent. 
0-53 

Volatile  matter 
Fixed  carbon  . . 

0-.17 
B0-« 

100*00     lOO'OO     Huron 
0'79     |     0-90          0*92 

1 "i 

1-07 

Kio-oo 
1-79 

liin-iin 
1-2.1 

Iii  the  following  table  the  first  set  of  figures  gives  the 
specific  gravities  found  for  these  samples  by  the  method 
described  above  ;  the  second  set,  the  results  got  by  exhausting 
similarly  powdered  samples  with  an  air-pump,  as  described 
by  Dewey.  The  third  set  contains  results  got  for  some  of 
the  cokes  by  Dewey's  method,  using  the  samples  in  small 
fragments:  — 


B. 


E. 


Real  specific  gravity  got  by  new  method. 


■{    i: 


I -vis 
842 

837 

Real  specific  gravitj  -got  by  air-pump  method  (with  powdered  f        TS17 
samples)  *• 

Real  specific  gravity  got  by  Dewey's  method  (with  fragments)  [  y 


r-is 
L'820 

l-sis 


1-1123 
1-626 


1-840 


1-8411 


1-850 


1-700 
1-060 


1-891 
1-891 


1-703 
1-698 


1-879 

I-S78 


1-7S0 
1-728 


g  The  last  set  of  figures  was  got  after  the  fragments  of 
coke  had  been  soaked  for  24  hours,  then  placed  in  water 
under  the  receiver  of  air-pump  for  18  hours,  and  afterwards 
boiled  and  exhausted  alternately,  and  allowed  to  soak  until 
they  had  been  altogether  seven  days  under  water.  Finally, 
they  were  exhausted  under  water  with  a  Bunsen  pump  for 
two  hour*.  Tin-  fact  that  the  results  thus  obtained  are 
uniformly  much  lower  than  those  got  by  powdering  the 
samples,  seems  to  point  to   the   existence   of   water-tight 


vesicles  in  the  coke,  which  prevent  its  complete  saturation. 
The  researches  of  Dr.  W.  Thorner  (Stahl  uud  Eisen,  Vol. 
VI.,  pp.  71 — 83)  have  been  held  to  show  (  Mills  and  Rowan, 
"Fuel")  that,  "whereas  charcoal  consists  of  a  large 
number  of  more  or  less  regularly  arranged  cells,  which 
are  joined  to  one  another  longitudinally,  coke  contains 
generally  separate  unconnected  cells,  or  groups  of  cells,  the 
walls  of  which  arc  composed  of  a  dense  and  vitreous  mass 
which  does  not  admit  of  the   passage  of  gas  through  it." 
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The  results  of  a  series  of  experiments  I  have  made  on 
various  cokes  in  fragments  seem  to  confirm  the  litter 
statement,  and  to  lead  to  the  conclusion  that  it  is  impos- 
sible in  this  way  to  remove  all  the  gasts  from  the  pores. 

The  figures  got  above  are  sometimes  called  the  "  appa- 
rent specific  gravities  "  of  the  samples,  but  it  seems  more 
correct  to  call  such  results  the  "real  specific  gravities," 
seeing  that  they  give  the  true  specific  gravity  of  the  coke 
particles  ;  and  this  title  I  have  given  them  throughout. 

To  ascertain  the  percentage  volume  of  pores  iu  a  coke 
sample,  or  the  volume  of  the  pores  in  100  parts  by  weight, 
it  i^  necessary  first  of  all  to  know  the  apparent  specific 
gravity,  or  the  relation  between  the  weight  of  the  coke 
sample  anil  the  weight  of  a  volume  of  water  at  4  C.  equal 
to  the  volume  of  the  particles  and  the  pores  of  the  coke 
taken  together.  This  can  be  rapidly  and  accurately  obtained 
by  means  of  a  simple  "volumenometer"  which  I  have 
designed  in  conjunction  with  Mr.   J.  Stanley  Muir,  B.Si   , 


primarily  for  this  purpose,  although  it  is  equally  available 
for  ascertaining  the  specific  gravity  of  all  insoluble  bodies, 
ores,  alloys,  &c.,  which  can  be  obtained  in  fragments  of 
suitable  size,  whether  the  bodies  be  lighter  or  heavier 
than  water.  The  instrument  consists  of  two  parts,  one  of 
which,  A,  is  a  receiver  capable  of  holding  25 — 100  c.c.  of 
water.  This  is  closed  at  the  top  by  au  accurately  fitting, 
hollow  glass  stopper,  which  is  prolonged  upwards  into  a 
narrow  tube  closed  by  a  stop-cock.  The  receiver  is  con- 
nected at  the  bottom  by  means  of  a  piece  of  nitrometer 
tubing  with  the  measurer  B,  which  is  an  ordinary  glass 
burette  capahle  of  being  read  to  ^  c.c,  and  the  whole 
instrument  is  clamped  to  a  suitable  stand. 

To  obtain  the  specific  gravity  of  a  solid,  the  measurer  is 
moved  up  and  down  so  as  to  nil  the  receiver  with  water 
exactly  to  the  level  of  the  stop-cock,  which  is  then  closed, 
and  the  reading  on  the  measurer  taken.  The  stop-cock  is 
next  opened,  and  part  of  the  water  in  the  receiver  caused  to 
flow  into  the  measurer,  and  the  stopper  is  then  removed  to 
admit  the  weighed  sample.  The  dry  sample,  brushed  free 
from  dust,  should  be  from  5  to  30  grins,  in  weight,  and 
in  the  case  of  coke  should  be  in  fairly  large  pieces.  When 
the  sample  has  been  gently  placed  in  the  receiver,  the 
stopper  is  replaced  and  the  water  caused  to  return  to  the 
level  of  the  stop-cock,  which  is  then  closed.  The  instrument 
is  next  shaken  to  detach  adhering  air-bubbles,  which  are 
allowed  to  escape,  and  a  new  reading  is  taken.     Ten  minutes, 


or  at  Least  equal  intervals  of  time,  should  he  allowed  to 
elapse  before  taking  each  reading,  to  admit  of  the  liquid 
running  down.  The  difference  of  the  iwo  readings  gives 
the  volume  of  ihe  sample  in  e.c.'s,  which  at  the  ordinary 
temperature  may-  he  assumed  with  sufficient  accuracy  to 
represent  an  equal  number  of  grms.  of  water,  and  therefore, 

Wt.  of  sample  in  grms. 


Apparent  specific  gravity  = 


Volume  in  e.c.'s. 


In  the  case  of  coke,  using  12 — 20-grm.  samples,  results   can 
be  got  differing  only  in  the  third  decimal  place,  thus  :  — 

Apparent  Specific  Gravity  by  "New  Volumenometer. 


Sample. 


\. 


B. 


Difference. 


I. 

1-042 

ro.-ts 

0-004 

11. 

0-928 

0-919 

0-004 

111. 

1-212 

1-2H0 

o-oo:i 

I\. 

1-088 

1-091 

0-008 

V. 

fill? 

1-027 

null) 

VI. 

1-080 

1-071 

0-009 

VII. 

1-025 

1-022 

0-003 

Combining  the  figures  thus  obtained  with  those  repre- 
senting the  real  specific  gravity,  we  get  the  porosity  or 
percentage  volume  of  pores  in  a  sample,  and  also  the  volume 
of  pores  in  e.c.'s  per  100  grms.  of  coke. 

Porosity  =    (Real  SP-  gr.-Apparent  sp.  gr.)  x   100 
Real  sp.  gr. 
Volume  of  pores  in  e.c.'s  "I   _  Porosity 

per  100  grms.  coke       J"  ~  Apparent  sp.  gi^ 
The  following  table  gives  examples  of  such  results  : — 


Volume  of 

No.  of 
Sample. 

RealSp.  Gr. 

Apparent 

Sp.  Gr. 

Porosity. 

Pores  in 
e.c.'s  per 
100  Grms. 

1 

1-854 

1-040 

18-91 

12-22 

2 

1-887 

0-921 

W86 

54-13 

3 

1-986 

1-210 

37-50 

30-99 

4 

1-837 

1-089 

W72 

37-39 

5 

1  -S7.i 

1  -(122 

45-41 

44-4 

e 

1-850 

1-075 

H-89 

38-97 

7 

1-913 

1-023 

16-52 

45-47 

That  the  relationship  between  the  volume  of  the  pores  and 
the  weights  of  combustible  material  in  a  coke  has  an 
important  bearing  upon  its  efficiency  in  the  furnace,  is 
generally  admitted,  hut,  so  far  as  I  know,  it  has  not  been 
usual  to  make  systematic  determinations  of  the  figure  for 
cokes  produced  by  the  various  types  of  oven  working  on 
different  coals.  This  is  perhaps  largely  due  to  the  trouble- 
some and  tedious  nature  of  the  operations  involved  in 
exhausting  with  air-pumps  to  remove  the  gases  from  the 
pores  of  the  coke  fragments. 

The  publication  of  figures  showing  the  porosity  and  the 
ash-conteut  of  average  samples  of  the  coke  made  in  various 
districts  and  works,  could  not  fail  to  he  both  interesting  anil 
instructive,  provided  these  figures  were  obtained  by  a 
uniform  method  of  experimenting.  The  method  suggested 
above  affords  a  means  of  arriving  at  the  porosity  quickly, 
with  little  trouble,  and  by  the  use  of  simple  apparatus  ;  and, 
in  the  belief  that  on  this  account  it  may  be  of  practical 
utility,  I  have  ventured  to  lay  it  before  you. 
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I.— GENERAL  PLANT,  APPARATUS,  AND 
MACHINERY, 

Refrigerating   Machinery,    New    Improvements    in. 
Woehenschr.  f.  Brauerei,  1895,  12,602—604. 

Refrigerating    machinery    can    be    divided    into    three 
classes : — 

(1  )   Absorption  machines,  such  as  ammonia  machines. 

(2.)  Vacuum  machines,  such  as  those  in  which  water 
vapour  is  absorbed  by  sulphuric  acid  in  vacuo. 

(3.)  Compression  machines,  in  which  ammonia,  carbon- 
dioxide,  or  other  substances  are  liquefied  by  compression, 
the  liquid,  when  allowed  to  evaporate,  producing  cold. 

(I.)  The  most  receDt  absorption  machines  are  improve- 
ments of  the  old  Carre  machine.  Only  the  weaker  ammonia 
solution  is  boiled  ;  the  ammonia  is  expelled  from  the  strong 
solution  by  leading  the  gas  from  the  boiler  through  it. 
Another  improvement  is  to  divide  both  the  boiler  and  the 
absorber  into  chambers,  in  the  innermost  ofwhichisthe 
worm  through  which  respectively  passes  steam  or  cooling 
water ;  by  this  arrangement  the  stronger  solutions  are 
separated  from  the  weaker  ones.  However,  these  machines 
will  not  bear  comparison  with  compression  machines. 

(2.)  The  vacuum  machines  are  not  capable  of  much 
improvement.  In  the  newest,  a  separate  apparatus  is 
provided  for  concentrating  the  sulphuric  acid,  but  this  is  at 
nest  unsatisfactory.  These  machines  are  not  used  to  any 
extent. 

(3.)  In  contrast  to  the  two  above-described  machines, 
the  compression  machines  have  been  greatly  improved  of 
late.  There  has  been  no  alteration  in  the  general  st\le  of 
construction  and  working.  The  valves  are  now  made  with 
wide  seatings  aud  the  stuffing  boxes  with  metal  packings. 
For  high  pressures,  leather  backed  with  india-rubber  has 
been  used  with  success  in  the  pistons  and  the  stop-valves. 
Glycerin  is  used  as  n  lubricant  for  leather  and  Baku  oil  for 
metal  on  metal. 

The  use  of  superheated  steam  is  found  to  be  useful,  as 
thereby  the  lo>s  of  power  by  condensation  is  avoided.  ( In 
the  other  hand,  this  leads  to  an  increased  decomposition  of 
the  oil  which  it  is  necessary  to  use  in  the  ammonia  cylinder. 

•  Any  of  these  specifications  maj  be  obtained  by  post  by  remitting 
8(i.— the  price  now  fixed  for  all  specifications,  posiage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Biddings,  Chancery  Lane,  London,  W.C. 


It  has  also  been  found  advisable  to  allow  only  a  fixed 
quantity  of  the  liquefied  substance  to  pass  from  the 
compressor  to  the  evaporator  at  one  time. 

Every  increase  in  the  difference  of  temperature  between 
the  cooling  water  and  the  refrigerating  solution  diminishes 
the  efficiency  of  the  apparatus.  This  is  a  most  important 
point,  and  unless  a  proper  relation  exists  between  the 
constants  of  the  refrigerating  material  and  the  temperature 
of  the  water,  the  efficiency  of  the  machine  is  much  ditnin- 
ished  —A.  ti,  S. 

PATENTS. 

Improvements    in    Apparatus     for   Raising    or    Pumping 

Corrosive  or  other  Liquids.      T.  T.  Best,  Ph.D.,  S.  A. 

Eollingsworfb,  and  J.  Brock,  Liverpool.  Eng.  Pat,  17,593, 

Sept.  ii,  1S94. 
The  object  of  this  invention  is  to  dispense  with  the  labour 
and  attention  required  in  raisiug  corrosive  liquids,  by  means 
of  large  strong  eggs  or  montejus  and  compressed  air,  and 
by  rendering  the  operation  automatic  and  practically 
continuous. 

The  liquor  to  be  raised  passes  through  the  inlet  valve  B 
in  the  vessel  A,  standing  in  or  connected  with  the  cistern  C. 

To  A  is  connected  a  pipe  E,  conveying  compressed  air, 
which  passes  through  the  four-way  hollow-plug  tap  L.  To 
the  plug  of  this  tap  i*  attached  a  toothed  wheel  /,  rotated  by 
the  worm  wheel  M,  which  latter  is  kept  revolving  by  any 
suitable  means.  In  the  position  shown  in  the  figure, 
compressed  air  enters  through  the  pipe  E  into  A  and  forces 
the  liquor  along  I)  to  its  destination:  whilst  A'  exhausts 
itself  of  the  air  from  a  previous  compression  through  E1  E: 
and  at  the  same  time  refills  itself  with  liquor  through  B1. 


When  the  valve  L  revolves  to  the  opposite  angle,  the 
compressed  air  will  enter  through  E  E1  into  A1,  and  A  will 
then  exhaust  its  air  through  E  E"  and  fill  itself  with  liquor 
ready  for  another  compression.  The  apparatus  must  of 
course  be  made  of  materials  able  to  withstand  the  action  of 
the  liquor  being  raised.  Seven  different  patterns  of  valve 
arrangements  are  shown  for  the  above  purpose, 

.-1  Homogeneous   Mixing  Product  of  Mealy  or  Powdered 

Substances    <-/'    Heterogeneous    Composition,     Mode   cjf 

Preparing,  ami  in  Apparatus  therefor.     <  >.  Kahiiehjcliu, 

Stockholm.     Eog.  I'at.  20,781,  I  let.  30,  1894. 

Tni".  "  meal "  or  powder  is  caused  to  fall  down  on  the  upper 

part  of  inclined  planes  or  floors,  so  arranged  one  above  the 

other,  that    the    lines    of    inclination  shall    represent   those 

observable    in    the    contour    of    the    upper    surface    of    the 

heap  formed,  when  the  material  referred  to  has  been  allowed 
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to  fall  down  freely  on  to  a  horizontal  plane.  These  con- 
ditions are  practically  those  observed  in  the  spread  and 
formation  of  the  lower  sand  heap,  when  asand-glass  is  used. 
Such  a  distribution  of  the  particles  in  thin  layers  covering 
each  other  is  so  effected  that  the  complete  homogen  itj 
desired,  is  secured.  Further  uniformity  is  obtained  by  the 
arrangements  for  emptying  the  floors  and  for  filling  the 
meal  cellars. — V.  C. 

Boiler  and  other  Furnaces,  Improvements  in  or  relating  to. 
J.  Sutton,  i'reshficld,  Lancashire.  Eng.  Pat.  21,052, 
Nov.  2,  1S94. 
Steam  boiler- or  other  furnaces  or  flues  are  formed  inside 
the  flue  in  proximity  to  the  bridge,  with  an  air  reservoir 
having  an  orifice  for  discharging  air  under  the  grate,  and 
another  orifice  for  discharging  air  through  the  bridge,  in 
combination  with  air-supply  pipes  or  channels  leading 
through  the  tlues  from  the  front  of  the  furnace  to  the  air 
reservoir. 

The  foregoing  arrangement  in  combination  with  means 
for  inducing  a  forced  draught  is  further  claimed,  viz., by  in- 
jector nozzles  through  which  steam  is  discharged. —  R.  B.  P. 
Furnaces  for  Treating  Chemicals,  Ores,  or  the  like,  Im- 
provements in  or  connected  with.  W.Thomson  and  1'.  .1. 
Worsley,  Bristol.  Eng.  Pat.  21,946,  Nov.  13,  1S94. 
In  furnaces  for  the  manufacture  of  ultramarine,  the  heat- 
ing of  sodium  bicarbonate,  the  chlorination  of  silver  ores, 
the  roasting  of  blende,  or  the  distillation  of  shale,  and  for 
other  purposes  in  which  it  is  desirable  to  heat  the  charge 
without  contact  with  fuel  gases,  the  inventors  apply  the 
system  of  a  furnace  heated  from  flues   beneath,  and  with  a 

revolving  roof  carrying  a   stirrer    frame,   the    roof    1 J 

either  single  or  double.     The  stirrer  frame  carries  rotating 
stirrers,  and  another  frame  may  be  added  carrying  ploughs 


to  turn  over  and  discharge  the  contents  of  the  furnace;  or 
the  frame  with  ploughs  only,  may  be  used.  In  order  to 
heat  the  space  under  the  arch,  or  between  the  two 
arches  (iu  the  case  of  a  "closed  furnace"),  a  fireplac* 
supported  on  the  roof,  the  fuel  gases  from  which  pass 
through  suitable  apertures  in  the  arch  or  the  upper  arch  into 
the  space  beneath,  and  are  withdrawn  by  flues  leading  to  a 
chimney.  Provision  is  made  for  continuous  feed  and  dis- 
charge, as  well  as  for  withdrawing  gaseous  products. — E.  S. 

Filter  Presses,  Improve  mints  in.  J.  Hill  Fenton,  Stoke- 
on-Trent.  Eng.  Pat.  22,645,  Nov.  23,  1894. 
Ax  apparatus  for  making  potters'  clay,  compressing  yeast, 
paraffin,  sewage,  and  the  like.  It  comprises  a  number  of 
porous  tiles  held  in  frames  and  perforated  by  central  longi- 
tudinal channels,  so  that  the  fluid  to  be  filtered  can  pass 
freely  from  ihc  outer  filtering  surface  to  the  inner  channels, 
and  from  thenee  can  be  drawn  off  by  suitable  outlet  pipes. 
The  frames  are  protected  from  contact  with  the  material  to 
be  filtered  by  wood  strips,  and  the  cleansing  of  the  tiles  is 
effected  by  forcing  or  raising  water  through  the  outlet 
pipes.— F.  G.  C. 

Distilling     Apparatus,    Improvements    in.      X.    Yagn,    St. 

Petersburg,  and  S.  Bessonoff,  St.  Petersburg.      Eng.  Pat. 

827,  Jan.  12,  1895. 
The  distilling  apparatus  is  for  producing  distilled  water 
or  other  liquid  by  means  of  a  series  of  multiple  liquid 
evaporators  at  the  expense  of  the  heat  of  a  single  quantity 
of  steam,  preferably  high-pressure  steam  taken  from  a 
boiler.  Successive  evaporations  at  gradually  decreasing 
temperatures  are  performed  in  a  series  of  an  indefinite 
number  of  closed  metallic  vessels  A,  provided  with  heating 
batteries  B,  of  any  form  or  shape  of  heating  surface,  so 
that  the  heating  battery  of  each  following  vessel  forms  the 


condenser  for  the  preceding  vessel.  The  steam  from  the 
boiler  is  led  by  a  tube  to  the  heating  battery  of  the  first 
vessel,  where  it  condenses,  and  is  generally  returned  to  the 
boiler  by  a  tube.  The  steam  formed  in  the  first  vessel 
by  the  action  of  the  heating  battery  therein,  passes  by  the 
tube  d  into  the  battery  of  the  second  vessel,  in  which  it 
condenses  and  causes  the  water  in  the  second  vessel  to 
boil ;  the  steam  so  generated  passes  into  the  battery  of  the 
third  vessel,  and  so  on,  until  the  last  vessel  is  reached,  and 
steam  from  this  is  led  to  the  condenser  B1.  The  water  of 
condensation  from  each  battery,  except  in  most  cases  the 
first,  is  led  by  a  tube  K  past  a  throttle  valve  x,  which 
condenses  any  steam  therein,  and  thence  to  the  tube  d,  and 
on  to  the  next  battery.  The  condenser  is  placed  in  a  tank 
M,  continuously  filled  with  cold  water,  and  the  heated  water 
obtained  therein  is  used  to  feed  the  vessels  A  by-  means  of 
the  tubes  a  and  cocks  y.  A  partial  vacuum  may  be 
obtained  in  the  condenser  by  means  of  a  steam  pump,  or  by 
providing  a  descending  outlet  thereto.  The  vessels  A  may 
be  arranged  in  an  ascending  and  descending  order,  such  an 


arrangement  being  also  illustrated.  A  device  is  shown  and 
described  for  drying  the  steam  passing  from  one  vessel  to 
the  next  battery.  Another  device  consists  of  heat  trans- 
ferrers for  preventing  a  deposit  of  salts  on  the  tubes  of  the 
vaporising  batteries  when  the  feed  water  is  saline,  whilst  a 
third  consists  of  mechanism  having  a  valve,  operated  by  a 
rubber  bag  filled  with  water,  for  automatically  maintaining 
a  constant  level  in  the  distilling  vessels.— R.  S. 

Smoke-consuming  Furnaces,  Improvements  in  or  relating 
to.  J.  V.  Gane,  Paris.  Eng.  Pat.  11,185,  June  6,  1895. 
The  fire-box  roof  is  built  of  bricks  in  which  there  are  two 
separate  sets  of  perforations.  Through  the  first  of  these, 
the  products  of  combustion  pass  from  the  furnace,  and  in 
doing  so  heat  the  brickwork.  Air  is  introduced  through 
the  second  set,  and  in  passing  along  them  is  heated.  These 
perforations  terminate  on  the  under  side  of  the  arch,  and 
the  heated  air  issuing  from  them  meets  the  hot  gases 
just  as  they  are  about  to  pass  through  the  perforated  arch, 
thus  ensuring  complete  combustion. — R.  B.  P. 
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liaising  or  Forcing  Liquid  and  Semi- Liquid  Substances, 
Improvements  in  Apparatus   for.     A.  Gooilwiu,  South- 
ward and  T.  Clay,  Gravesend.     En;:.  Pat.  13,3 1 7,  July  10, 
189.5. 
Liquid  and  semi-liquid   substances  are  raised  from   pits, 
wells,  bore-holes,  reservoirs,  and  other  places,  by  means  of 
compressed  air,  alternately  admitted  to  and  exhausted  from 
each  of  two  annular  displacement  cli  ambers,  adapted  to  be 
alternately  placed  in  communication  with  a  discharge  pipe, 
and  with  the  body  of  the  liquid  to  be  raised  or  forced.     Two 
air  tubes  reaching  down  to  the  displacement  chambers  are 
provided,  and  are  connected  at  their  upper  ends  to  an  air- 
distributing  valve,  whereby  alternately  each  tube  is  open  to 
the  atmosphere  and  is   placed  in  communication  with  the 
compressed-air  reservoir.     To   facilitate  the  outflow  of  air 
from   the   chamber  to    the  atmosphere,   compressed  air  is   : 
caused  to  blow  over  the  top  of  the  air-tubes:  («)  By  pro-   ] 
viding  air  eduction  passages  in  the  valve  casing,  the  outer   \ 
ends  terminating  iu  or  above  the  ports  of  the  said  pipes,  and  , 
the   inner  ends  within   the    easing   between   the    pistons ; 
(6)  By  perforating  the  piston  valves ;  or  (e)   By  allowing  a 
stream  of  compressed  air  to  blow  around  the  outer  periphery 
of  the  piston. — R.  S. 

Burners  for  Incandescent  Lighting,  Improvements  in  and   \ 
applicable  to.     E.   II.  C.  Oehlinann,   Berlin.     Kng.   l'at. 
13,467,  July  12,  1895. 

This  invention  is  for  the  purpose  of  effecting  improvements 
in  burners  for  incandescent  light,  in  such  wise  that  the 
mixture  of  air  and  gas  can  be  heated  in  the  mixing 
chamber  before  ignition.  In  the  case  of  lamps  in  which 
the  gas  or  vapour  is  formed  iu  the  lamp  itself  from  volatile 
liquid  materials,  as  spirit,  benzene,  &c,  the  aim  is  also  to 
provide  meaus  whereby  this  gas  or  vapour  may  be  con-  i 
ducted  with  facility  to  the  mixing  chamber. — YV.  S. 

Discharging  or  Transferring  Liquids,  Improvements  in 
Pumps  or  Apparatus  for.  P.  Brandell,  Council  Bluffs, 
Iowa,  U.S.A.     Kng.  l'at.  17,080,  Sept.  12,  1895. 

The  apparatus  consists  of  a  hollow  tapered  plug  for 
screwinginto  the  cask  or  tauk  to  be  emptied,  from  the  upper 
part  of  which  plug  depends  a  telescopic  tube,  whilst  a  side 
inlet  or  nipple  is  provided  for  coupling  up  to  an  air  com- 
pressor or  force  pump,  whereby  the  liquid  is  forced  up  the 
telescopic  tubing  into  the  receiver. — E.  G.  C. 

filtering  Apparatus  for  Purifying  and  Sterilising  Liquids, 
Fluids,  Gases,  and  Vapours,  Improvements  in.  C.  Tissier, 
Paris,  and  H.  J.  Ernaux,  Paris.  Kng.  Pat.  18,857,  Oct.  8, 
1895. 
The  apparatus  contains  one  or  more  tubular  bodies 
(formed  of  tubes  of  wire  gauze  or  other  perforated  or 
permeable  material  strengthened  internally  by  a  wire  coil 
and  a  star  or  cross-shaped  stay)  which  are  so  arranged 
within  a  closed  vessel  that  the  liquid,  fluid,  gas,  or  vapour 
to  be  filtered  is  made  to  pass  transversely  through  the 
tubular  bodies  in  the  direction  from  the  outside  to  the 
inside,  a  coating  of  filtering  material,  as  paper  pulp,  being  iu 
the  first  instance  formed  on  the  outer  surface  of  the  tubular 
bodies  by  mixing  such  material  in  a  finely  divided  state  with 
a  portion  of  the  liquid,  which  then  deposits  the  material 
upon  the  outside  of  the  tubes  as  it  passes  through  them. 
Two  forms  of  apparatus  arc  shown,  having  suitable  external 
tubes,  connections,  and  valves  for  depositing  the  filtering 
layers,  for  passing  the  liquid,  &c.  to  be  purified,  for  dis- 
chargingthe  purified  liquid,  &c,  and  afterwards  for  detaching 
and  carrying  away  the  pulp  and  its  accumulated  impurities 
from  the  outsides  of  the  tubes. — K.  S. 


II.-FUEL,  GAS,  AND  LIGHT. 

Coal-das  Flames,  On  the  Alleged  Escape  of  Carbonic 
Oxide  and  Unconsumed  Carbon  from.  L.  T.  Wright. 
J.  of  Gas  Lighting,  66,  1895,  102:!— 1024. 
The  charge  that  carbonic  oxide  is  contained  in  the  normal 
combustion  products  of  gas  flames,  and,  further,  that  this 
gas  is  able  to  pass  through  the  iron  of  heating  stoves  and 
their  flues,  is  disputed. 


Carbonic  oxide  only  passes  through  cast  and  wrought 
iron  when  they  are  heated  to  redness — a  condition  non- 
existent in  the  case  of  gas  stoves.  Moreover,  experience 
shows  that  gas  may  be  safely  used  in  dwelling-rooms  without 
any  risk  of  such  a  result. 

M.  Grehant  (Comptes  rend.  119,  1 46)  caused  some 
excitement  by  alleging  that  the  products  of  combustion 
from  the  Auer-Welsbach  burner  contained  carbonic  oxide; 
bat  since  then  Bonk,  Boshard,  and,  independently,  Bunte, 
have  disproved  this.  Finally,  II.  Grehant  admitted  that  the 
use  of  the  Welsbach  burner  is  unattended  with  any  dauger 
of  carbonic  oxide  poisoning. 

V.  B.  Lewes  (Jour.  Chem.  Soc.  61,  323)  states  that 
from  the  tip  of  a  gas  flame  there  escaped  unburnt  0"39  per 
cent,  of  saturated  hydrocarbons  and  1  ■  18  per  cent,  of 
carbonic  oxide,  but  the  difficulty  of  collecting  gases  from 
any  particular  part  of  a  flame  is  so  great  that  it  is  probable 
the  gases  were  really  drawn  from  an  integral  part  of  the 
flame  before  combustion  was  complete.  Landolt  ("  Leber 
die  chemischen  Vorgange  in  der  Plamme  des  Leuchtgases  ") 
supports  this  view. 

Thomson  (Brit.  Ass.  Rep.  1890,  786)  showed  that  com- 
bustion in  various  gas  burners  was  not  so  complete  as 
desired ;  but  his  results  practically  went  no  further. 

Experiments  carried  out  iu  the  Lancet  laboratory  (Lancet, 
1895,  51)  on  the  products  of  combustion  from  Welsbach, 
Argand,  and  Bray  burners  gave  distinctly  negative  results 
as  regards  carbonic  oxide  and  acetylene  in  the  first  two, 
and  but  a  doubtful  indication  in  the  latter. 

The  author  has  also  on  two  occasions  conspicuous!; 
failed  to  find  any  traces  of  unconsumed  gas  escaping  from 
the  normal  flames  of  ordinary  gas  burners,  both  lighting 
and  non-luminous.  Although  he  prefers  to  arrange  for  the 
discharge  of  the  products  of  combustion  into  the  outer  air 
direct,  it  is  only  on  the  ground  of  general  considerations  of 
comfort. 

Given  normal  conditions,  a  free  air  supply,  and  no 
striking  back  of  the  flame,  there  seems  to  he  no  difficulty  in 
the  case  of  the  worst  burner,  in  effecting  combustion  of  the 
gas,  and  the  author  does  not  believe  aoy  case  of  imperfect 
combustion  in  the  directions  named,  has  ever  been  sub- 
stantiated.— R.  S. 

Coal-Gas,  Investigations  on.     H.  Bunte.     Chem.  Zeit. 
Rep.  1895,  19,  255. 

Products  of  Combustion. — The  amounts  of  carbon  monoxide 
and  other  products  of  incomplete  combustion  were  so  small 
in  the  case  of  Argand,  Auer,  aud  Bunseu  burners  that  the 
combustion  must  be  regarded  as  practically  complete.  Thus, 
lighting  by  gas  should  not  be  injurious  to  health.  (See  pre- 
ceding abstract.) 

Comparison  of  Incandescent  Burners. — The  Auer  burner 
surpasses  iu  durability,  quantity,  and  quality  of  light  most 
of  the  13  of  its  competitors  with  which  it  was  compared. 

Carburisation. —  The  increase  in  luminosity,  due  to 
benzene  and  toluene  in  water-gas,  carbou  monoxide,  and 
hydrogen  flames,  was  only  equalled  by  that  produced  by 
three  or  four  times  the  quantity  of  pentane  and  hexane. 
The  two  hydrocarbons  of  each  class  produced  almost  the 
same  effect.  In  the  decomposition  of  the  paraffins  by  heat 
(600° — 1,000°  C.),  hardly  2  per  cent,  of  acetylene  and 
aromatic  hydrocarbons  is  formed  ;  the  chief  reaction  results 
iu  the  formation  of  methane  aud  homologues  of  eth\  lene. 

—A.  C.  W. 

Petroleum.  Influence  of  the  so-called  Resinous  Constituents 

on  the  Illuminating  Power  of .      The  Acid  Test.      K.  \V . 

Charitschkow.      Trudy,     bak.    otd.    imp.   russk.  techn. 

obschtsch.  1895,10,  Pt.  1,  89. 
With  the  idea  of  determining  whether  the  "  acid  test  "  with 
sulphuric  acid  of  sp.  gr.  1-5:1  can  afford  any  indication  of 
the  illuminating  value  of  petroleum,  the  author  examined 
oils  refined  in  the  ordinary  way,  together  with  some  that 
had  Only  undergone  the  alkali  treatment,  and  found  that  the 
bitter  gave  a  more  constant  light,  though  the  resinous  con- 
stituents had  not  been  removed,  lie  asserls  that  although 
it  is  generally  considered  that  the  effect  of  the  sulphuric 
acid  treatment  is  to  render  the  oil  less  subject  to  oxidation 
and  alteration,   it  lias   not  yet   been  proved  how  far  such 
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changes  lower  the  illuminating  power,  and  he  therefore 
con  iders  testing  oil  for  thorough  acid  purification  super- 
fluous,  so  long  as  the  advantages  of  this  purification  remain 
undemonstrated. — C.  S. 

Kerosene  from  Ohio  Petroleum.     K.  Kissling.     Chem.  Zeit. 
19,  1549—1550. 

Referresg  to  statements  advanced  at  the  1895  meeting  of 
the  Bavarian  Society  of  Applied  Chemistry  (Chem,  Zeit, 
19,  1152).  Kissling  points  out  that  the  amount  of  paraffin 
in  burning  oils  is  very  slight,  and  can,  in  any  case,  only 
affect  the  utilisation  of  the  oil— not  its  illuminating  power. 
In  connection  with  the  assertion  that  Ohio  oil,  containing  a 
large  proportion  of  sulphur,  is  now  in  the  market,  necessi-  « 
tating  the  examination  of  such  oil  for  the  detection  of 
sulphur,  he  remarks  that  those  who  ought  to  know,  deny 
that  refined  Ohio  oil  is  dealt  in  iu  Germany,  hut  that  even 
if  it  he,  the  desulphurising  processes  this  oil  undergoes  in 
refining  render  it  undistinguishable  from  the  Pennsylvania 
oil,  containing  but  little  sulphur. — C.  S. 

Coal-Dust  Fuel.     C.  Schneider,     llitt.  aus  der  Praxis  des 

Dampfkessel-     und     Dampimaschinen-Betr.    1895,    336 

,  i  seq.  ;  l'roc.  Inst.  Civil  Eng.  1895,  123,  56. 
After  describing  in  detail    the   Wegener,   Schwartzkopf, 
Friedelberg,    Ruhl,    and     De    Camp    systems   for    burning 
coal-dust,  the    author  gave   some    details  of  trials    of  the 
Wegener  system. 

The  working  pressure  was  seven  atmospheres. 

The  coal-dust,  thoroughly  mixed  with  air,  is  introduced 
into  the  end  of  each  of  the  flues  and  there  burnt ;  the  hot 
gases  then  traverse  the  internal  flues,  the  outer  surface 
of  the  lower  shell  from  back  to  front,  the  external  heating 
surface  of  the  upper  shell  from  back  to  front,  and  lastly, 
the  72  tubes  of  the  upper  portion.  Five  different  trials 
"were  made  on  this  boiler. 

For  the  trials  on  the  double  boiler  three  kinds  of  coal- 
dust — Obersehleswig,  English,  and  Bohemian — with  calorific 
values  of  6,626,  6,516,  and  5,264  heat-units  respectively, 
were  used.  The  analyses  of  the  different  coal-dusts  are 
given.  In  the  double  boiler,  the  quantities  of  heat  utilised 
■were  respectively  78,  79,  and  78  per  cent,  of  the  total 
heat-values  of  the  fuel ;  the  steam  production  in  four  of 
the  trials  being  considerably  above  the  average  with 
ordinary  coal  tiring. 

The  excess  of  air  used  in  the  first  five  trials  was  G"84 
per  cent. 

In  the  first  five  trials  it  was  evident  thai  the  ashes 
contained  a  considerable  proportion  of  unburnt  coal-dust; 
in  the  sixth  trial,  therefore,  the  ashes  were  analysed,  from 
which  it  appeared  that  the  heat  lost,  due  to  imperfect 
combustion,  was  4"7  per  cent. 

The  results  of  these  trials,  as  compared  with  those 
obtained  from  the  usual  methods  of  burning  solid  fuel  are 
said  to  be  very  satisfactory. 

The  author  considers  the  advantages  are — most  perfect 
utilisation  of  the  fuel,  complete  smokelessness,  small 
amount  of  manual  labour  required,  favourable  results  from 
any  kind  of  fuel  that  can  be  applied  in  the  form  of  dust, 
adaptability  of  the  system  to  any  kind  of  requirements, 
preservation  of  the  boiler,  and  rapid  removal  of  the  fire 
in  case  of  danger.  The  disadvantages  are — the  grinding 
of  coal  into  a  uniform  dust  before  it  can  be  applied,  the 
necessity  of  mechanical  power,  the  deposit  of  ashes  in  the 
flues  and  tubes. 

PATENTS. 

Carbon  for  Electrical  and  other  Purposes,  Improvements 
in  the  Manufacture  of.  C.  P.  Shrewsbury,  F.  L.  Mar- 
shall, and  J.  Cooper,  London,  and  J.  L.  Dohell,  Modburv, 
Devon.     Eng.  Pat.  15,782,  Aug.  18, 1894. 

The  claims  are  for  mixing  anthracite  coal  (10  parts), 
bituminous  coal  (4  parts),  and  tar,  or  pitch  and  tar,  in  such 
proportions  as  to  constitute  a  material  which  contracts 
when  exposed  to  heat.  The  mixture,  after  being  submitted 
to  pressure,  drying,  and  baking,  is  exposed  to  a  high  tem- 
perature. "  It  is  of  paramount  importance  that  the  tem- 
perature of  the  ovens   should  be  raised  and  lowered  very 


gradually,  as  in  operation  of  baking,  the  contraction  of  the 
material  is  so  great  that  aDy  sudden  change  of  temperature 
would  cause  the  article  under  treatment  to  crack  or  break." 

—.1.  C.  P.. 

Gas,  Improvements  in  the  Production   of,  l>y  Electricity. 
J.  II.  Dunn,  London.     Eng.  Pat.  19,433,  Oct.  12,  1894. 

The  material  to  be  converted  into  gas — coal,  petroleum,  or 
other  carbonaceous  matter — is  placed  in  a  retort  provided 
with  one  or  several  pairs  of  carbon  electrodes.  An  "  arc  " 
is  established  between  these,  and  the  carbonaceous  matter 
converted  into  gas  by  the  heat  given  off  by  the  arc. 

— E.  B.  P. 

Acetylene,    Improvements   in   Gas   Generators   suitable  for 
Producing.     E.  Gearing,  Harrogate.     Eng.  Pat.  25,203, 
Dec.  us,  1894. 
This  apparatus  is  for  producing  acetylene  from  water  and 
a  metallic  carbide — calcium  carbide,  for  instance. 

It  consists  ol  a  vessel  containing  the  carbide,  into  which 
the  water  is  admitted  through  a  valve,  the  amount  the 
latter  can  pass  being  controlled  by  the  pressure  of  gas  in 
the  generator.  The  production  of  the  gas  is  thus  automati- 
cally adjusted  to  the  rate  at  which  it  is  consumed. 

— R.  B.  P. 

Coal-Slime,  Improvements  in  the  Treatment  of,  and  Appa- 
ratus therefor.  G.  Bacher,  Bohemia.  Eng.  Pat.  14,883, 
Aug.  6, 1895. 
CoAL-slime  is  subjected  to  a  preliminary  separation  in  one 
or  more  settling  tanks,  and  to  a  final  separation  of  the  coal 
and  slime  by  means  of  an  ascending  water  current,  allowing 
fine  uniform  coal  to  fall  down,  while  the  slime  is  carried  off 
with  the  ascending  stream  of  water  and  overflows  along  with 
it.— K.  S. 

Incandescent  Mantles  for  Lamps,  Improvements  in,     S.  H. 
Crocker,  London.     Eng.  Pat.  15,246,  Aug.  13,  1895. 

A  thin'  sheet  of  a  suitable  material — paper,  for  instance — is 
coated  with  the  incandescing  material,  preferably  a  salt  of 
erbium.  The  sheet  is  then  perforated  to  give  it  a  grid-like 
structure,  and  corrugated  to  increase  the  radiating  surface. 
The  edges  are  then  cemented  together  to  form  a  mantle  of 
suitable  shape,  which  is  baked  or  carbonised  to  destroy  the 
supporting  sheet. 

According  to  a  second  method,  the  supporting  paper  is 
first  sized  or  gummed,  then  coated  with  collodion,  and 
finally  with  the  incandescing  material. 

By  immersion  in  water,  the  paper  can  be  floated  off  the 
coated  collodion  film.  The  latter  is  then  perforated,  corru- 
gated, and  carbonised,  as  in  the  first  case.  With  the  second 
method  the  amount  of  material  to  be  destroyed  by  burning 
in  the  oven  is  much  less. — R.  B.  P. 

Glass  Chimneys,    An    Improvement   in    or   applicable   to. 

G.  F.  Trauffler,  Hatton  Garden.     Eng.  Pat.  17,842,  Sept. 

24,  1895. 
The  chimneys  (for  burners  and  lamps)  are   divided  longi- 
tudinally, the  parts  being  held  together  by  bands. — R.  S. 


HI-DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Paranthracene.      W.    R.    Orndorff  and   F.   K.   Cameron. 
Amer.  Chem.  J.  17,  1895,  658—681. 

After  reviewing  the  researches  on  the  preparation  and 
constitution  of  paranthracene,  recently  made  by  Elbs  and 
Linebarger  (this  Journal,  1S92,  340,  and  1893,  512),  the 
authors  give  an  account  of  their  own  investigations  on  this 
subject,  which  were  undertaken  with  the  view  to  adduce 
further  proof  as  to  the  correctness  of  the  assertion  that 
anthracene  and  paranthracene  have  the  same  percentage 
composition.  All  previous  investigators  seem  to  have  been 
satisfied  on  this  point,  on  the  grounds  that  sunlight  con- 
verted anthracene  into  paranthracene,  and  that  on  heating 
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the  latter  to  its  melting  point  (224°),  it  pave  a  product 
which,  after  solidification,  fused  at  -J  13  ,  the  temperature  at 
which  anthracene  melts. 

Paranthracene  was  obtained  in  a  pure  state  by  exposing 
purified  anthracene  suspended  in  benzene  and  xylene  in 
thin  white  glas>  bottles  to  the  direct  action  of  sunlight  for 
some  weeks  during  the  summer  of  1894.  When  paran- 
thracene ceased  to  separate  out,  the  mass  was  filtered, 
washed  with  benzene,  and  dried.  It  was  then  boiled  in  a 
flask  connected  with  a  reflux  condenser,  first  with  alcohol, 
then  with  acetic  ether,  and  finally  with  benzene.  The 
residue — a  pure  white  crystalline  mass — was  dried  and  re- 
crystallised  from  benzene.  The  pure  product  formed  a 
beautifully  white  crystalline  substance,  melting  at  242  '— 
24 1  to  a  light  yellow  liquid.  This,  on  cooling,  solidified 
to  a  white  mass  with  a  green  colour  by  reflected  light,  and 
melting  exactly  at  213°.  It  was  found  that  both  anthra- 
cene and  this  substance  (paranthracene),  have  the  same 
percentage  composition.  The  specific  gravity  of  the 
former  at  27  ,  compared  yvith  water  at  4°,  is  1'250;  that 
of  paranthracene,  1-265.  The  latter  differs  from  anthra- 
cene also  in  its  crystalline  form  and  optical  behaviour. 
To  determine  the  molecular  weight,  the  method  of  boiling 
points  was  used,  and  the  number  found  for  this  was 
357.  The  formula  derived  for  paranthracene  was  C.,SH.,0, 
a  result  in  complete  accord  with  that  obtained  by  Elbs. 
The  authors  consider  dianthracene  a  preferable  name. 
As  regards  the  constitution,  they  give  a  formula  which  is 
very  similar  to  the  one  suggested  by  Liuebarger.  They, 
however,  show  that  it  is  erroneous  to  assume  that  paranthra- 
cene contains  a  ring  of  four  carbon  atoms. — 1).  B. 

The  Petroleum  Lands  of  Germany.  O.  Lang. 
Chem.  Ind.  i8,  318—313. 
Throughout  the  north-west  of  Germany  occurrences  of 
petroleum  and  allied  substances  are  frequent,  especially  in 
the  valley  of  the  Aller,  but  oil  has  been  obtained  iu  work- 
able quantity  only  at  Wietze  and  Oelheim.  Plentiful 
supplies  of  pitch  also  occur  in  the  former  locality.  At 
( lelheim  the  surface  rock  consists  of  diluvial  clays  and 
boulder  sands  from  15  to  40  metres  in  thickness.  The 
chief  source  nf  oil  in  the  underlying  strata  is  a  zone  of  sand- 
stone widening  out  from  south  to  north.  Another 
productive  belt  near  by  rests  on  middle  Jurassic  strata.  A 
•reat  deal  of  gas  is  frequently  encountered,  and  the  oil  is 
struck  at  moderate  depths  (up  to  SO  metres),  but  is  accom- 
panied by  such  large  quantities  of  brine  (10  per  cent,  of  oil 
to  90  per  cent,  of  water  is  a  hijh  proportion)  that  the  cost 
of  production  is  great,  and  for  12  months  (1833 — 1884)  the 
industry  was  discontinued  on  account  of  the  prohibitive 
restrictions  imposed  for  the  treatment  of  the  brine,  which 
was  causing  much  damage  to  the  agriculture  of  the  district. 
The  future  of  the  Oelheim  oil -field  will  depend  on  the 
advance  of  knowledge  concerning  the  origin  and  storage  of 
petroleum  in  the  earth. 

The  Alsatian  oil-lield,  the  most  important  workings  of 
which  are  at  Pechelbronn,  extends,  according  to  Jasper  and 
Wen-eke,  for  a  distance  of  40  by  15  kilometres  in  the  plain 
of  Lower  Alsace,  and  the  petroliferous  strata  lie  at  moderate 
depths,  the  five  oil-sands  penetrated  at  Pechelbronn  occur- 
ring at  80—90,120—150,  180—200,  230,  and  335  metres. 
The  only  two  weds  extending  to  a  greater  depth  than  the 
last-named  figure  failed  to  strike  any  other  source.  An 
unusually  productive  well  (No.  146)  yielded  200  barrels  of 
oil  daily  from  1882  to  1BSG  without  pumping,  and  the 
quantity  amounted  to  10,000  kilos,  per  diem  when  a  pump- 
ing shaft  was  sunk  in  1888. 

The  productive  borings  in  the  Rhine  plain  vary  from  13-6 
to  222*8  metres  deep,  the  depth  decreasiue  as  a  rule  the 
further  south  they  are  situated.  To  the  westward  again  the 
average  depth  of  212  trial  borings  was  25  metres,  but  none 
of  these  yielded  workable  quantities  of  oil. 

Alsatian  oil  in  the  crude  state  is,  like  that  of  Hanover, 
mostly  dense  and  dark-coloured,  and,  north  nf  the  Zorn,  is 
frequently  associated  with  asphaltic  substances.  The  most 
remarkable  peculiarities  noticeable  in  this  district  are  the 
high  percentage  of  bromine  in  the  water  accompanying  the 
oil,  and  the  unusually  rapid,  though  irregular,  increase  of 
temperature  with  the  depth  (60*6    C.  at  620  metres). 


Petroleum*  Difficult  of  Separation  from  Wat  nod  Tar, 
New  Distillation  Process  for.  R.  A.  Ostrejko.  Trudy, 
bak.  otd.  imp.  russk.  techn.  obschtsch.  1895,  9,  Pt.  6,  I. 

This  method  is  designed  for  the  purpose  of  preventing 
frothing  up  when  petroleum  containing  water  is  distilled, 
and  consists  in  blowing  superheated  steam  into  the  still 
through  a  large  rose  situated  a  little  above  the  surface  of 
tlie  oil.  The  finely-divided  jets  of  steam  impinge  on  the 
boiling  oil,  break  up  the  foam,  and  carry  away  the  vapours 
to  the  condenser. 

In  the  case  of  tar,  low-pressure  steam  is  used,  but  the 
temperature  is  gradually  raised  during  the  progress  of  distil- 
lation until,  by  the  time  nothing  but  coke  remains  in  the 
still,  the  steam  is  at  228'  or  thereabouts. — C.  S. 

Petroleum.  Influence  of  Sunlight  and  Air  on  Petroleum 
Products.  Capacity  of  Petroleum  for  Absorbing 
Atmospheric  Constituents.  E.  A.  Ostrejko.  Trudy, 
bak.  otd.  imp. russk.  techn. obschtsch.  1895,  10,  Pt.  2,  21. 

On  exposure  to  suulight  and  air,  ordinary  Baku  petroleum 
of  medium  quality  deposits  a  yellow  sediment  and  becomes 
strongly  acid,  giving  off  at  the  same  time  a  penetrating 
smell.  Part  of  the  deposit  is  soluble  in  distilled  water,  a 
dark,  tarry  substance  being  obtained  on  evaporation,  and 
the  remainder  is  dissolved  by  ethyl  alcohol  and  concentrated 
sulphuric  acid.  Several  samples  of  oil  exposed  in  clear 
glass  bottles  to  air  and  sunlight  became  opalescent  in  9  hours, 
and  subsequently  turbid,  with  formation  of  sedimeut  ;  whereas 
when  kept  under  the  same  conditions  iu  green  bottles,  the 
oils  became  appreciably  lighter  in  colour.  Further  tests 
revealed  the  fact  that  in  vessels  of  clear  and  blue  glass,  with 
admission  of  air,  the  oil  darkened  considerably  on  exposure  to 
light ;  whilst  in  orange-yellow  and  green  bottles  the  colour 
became  lighter  in  48  hours ;  and  iu  the  case  of  clear  glass, 
with  exclusion  of  air,  scarcely  any  change  occurred.  The 
percentage  of  acidity  increased  some  fivefold  in  three  days 
iu  the  blue  and  clear  glass  vessels,  but  remained  practically 
unaltered  in  the  others. 

Several  distillates  refined  in  different  ways  all  showed 
that  the  amount  of  acidity  resulting  on  exposure  increases 
concurrently  with  the  deepening  of  the  colour. 

The  effect  of  light  in  facilitating  the  absorption  of  air  by 
the  oil  is  very  marked,  a  sample  in  a  tube,  into  which  a 
single  bubble  of  air  was  admitted,  absorbing  it  completely; 
whereas  in  a  second  sample,  similarly  treated,  but  kept  iu 
the  dark,  no  absorption  occurred,  the  air  bubble,  on  the 
contrary,  appearing  to  have  increased  in  size. 

For  the  purpose  of  determining  whether  the  degree  of 
refining  influences  the  absorptive  capacity  of  the  oil  towards 
air,  a  number  of  vessels  were  filled  with  ordinary  oil,  and 
others  with  oil  that  had  been  exposed  for  some  time  to  light 
and  undergone  a  subsequent  refining  with  excess  of  acid 
and  alkali.  To  the  vessels  were  affixed  eudiometer  tubes 
containing  5  c.c.  of  air,  and  the  whole  were  exposed  for  34 
days,  under  various  conditions — i.e.,  in  some  cases  light  was 
admitted  to  the  eudiometer  only,  and  others  were  kept 
totally  in  the  dark.  The  alterations  in  the  volume  of  air 
were  noted  daily,  with  the  following  results  : — Ordinary 
distillate  under  the  influence  of  light  took  up  all  the  air  in 
10  days;  distillate  refined  with  excess  of  soda  required  11 
days;  ordinary  petroleum,  12  days;  oil  refined  with  excess 
cf  acid  and  alkali.  34  days.  The  oil  treated  with  excess  of 
acid  only,  absorbed  but  two-thirds  of  the  volume  of  air 
during  the  full  period,  aud  the  sample  previously  exposed  to 
light  and  afterwards  refined  over  again  had  taken  up  barely 
any. — C.  S. 

Petroleum  Benzine  md  Coal-Tar  Benzene,  Distinguishing 

between.     Mitt.     k.     k.    Versuchsanst:ilten.    Berlin,    1895, 
13,  [5],  232. 

See  under  XXIII.,  pageo'J. 

Phenol  and  the  Three  Isomeric  Cresols.    G.  JSrgensen, 

Chem.  Zeit.  Hep.  1895.  19,  190. 
See  under  X  X 1 1 1 .,  page  53. 

Petroleum  Acids.     Fuchsand  Schiff.    Chem.  Zeit.  19,  1469. 
See  under  XXIV.,  page  56. 
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IV.-COLOURING  MATTERS  AND  DYES. 

TToluene-azo- Phenols,  Reduction  of  Ethers  of.  F.  Diister- 
behu,  J.  Klein,  and  G.  Schkolnik.  "Annalen,  287,  161—183. 

The  authors,  continuing  Jaeobson's  work  (Her.  26,  700) 
on  the  reduction  of  p-ethoxyazobenzene  with  stannous 
chloride  and  hydrochloric  acid,  which  resulted  in  the 
discovery  of  the  so-called  "semidine  "  transformation,  have 
examined  the  reduction  products  of  the  higher  homologues, 
and  certain  of  the  compounds  obtained,  have  formed  the 
subject-matter  of  patents.  The  nomenclature  employed  is 
according  to  the  following  scheme  : — 


/3  2\  /2'       3'\ 

<<5  «>XH-<6'       *9 

and  a  derivative  of  o-amido-diphenylamine  is  termed  an 
osemidine,  whilst  that  of  p-aniido-diphenylaniine  is  a 
p-semidine.  In  the  case  of^  o-toluene-azophenetol,  the 
chief  product  is  a  p-semidine,  4-amido-3-methyl-4'-ethoxy- 
diphenylamine  (Ger.  Pat.  75,292,  1S92)  crystallising  in 
needles  melting  at  82°  C,  whilst  only  small  quantities  of 
ultimate  reduction  products  are  obtained.  With  m-toluene- 
azo-pheuetol,  a  mixture  of  o-  and  p-semidines  and  of  other 
bases  is  obtained,  whilst  p-toluene-azo-phenetol  gives 
principally  decomposition  bases,  together  with  some 
o-semidine  (i.e.,  2  auiido  4'  (or  5)-methyl-5  (or  4')-etho\y- 
dipheuylamine)  ;  and  p-tolueue-azo-pheuol  isobutyl  ether, 
melting  at  90°  C,  and  the  benzyl  ether,  melting  at  12S°  C., 
give  about  70 — 80  per  cent,  of  decomposition  products. 

— T.  A.  L. 

Toluene-azo-Cresetols,  Reduction  of.  E.  Heber,  F.  Heinrich, 

C.  Schwarz.  Annalen,  287,  183—211. 
The  six  cresetols  examined  were  prepared  by  combining 
the  o-  and  m-cresols  with  diazotised  o-,  m-,  and  p-toluidines 
and  subsequent  ethylation  of  the  products  obtained.  On 
reduction,  all  the  isomers  give  normal  bases,  and  in  addition 
either  an  o-  or  a  p-semidine  (see  last  abstract),  or  a 
mixture  of  the  two  ;  only  the  latter  are  here  referred  to. 
In  addition  to  the  melting  points  given,  these  compounds 
were  further  characterised  by  conversion  into  their  formyl, 
acetyl,  and  thiourea  derivatives,  &c.  1.  o-Toluene-o-azo- 
cresetol,  melting  at  36°  C,  gives  a  mixture  of  o-  and  p- 
semidines  ;  the  former,  probably  2-amido-2'.4-dimethyl-5- 
jthoxy-diphenylamine,  melts  at  78°  C,  whilst  the  latter 
melts  at  86°  C,  and  is  4-amido-3'.3-diniethyl-4'-ethoxy- 
diphenylamine.  2.  m-Toluene-o-azo-cresetol,  melting  at 
17  C,  gives  an  o-semidine  melting  at  91°  C,  which  is 
probably  2  -  amido-3'. 4  -dimethyl  -5  -  ethoxydiphenylamine, 
whilst  the  p-semidine  formed  simultaneously,  is  4-amido- 
2. 3'-dimethyl-4'-ethoxy-diphenylamine,  melting  at  100°  C. 
3.  p-ToIuene-azo-o-cresetol  gives  an  o-semidine,  which  is 
probably  2-amido-4 .4'-dimethyl-  5  -  ethoxy  -  diphenylamine, 
and  melts  at  76°  C.  4.  o-Toluene-azo-»i-eresetoI  (melting 
point  64°  C.)  gives  4-amido-2'.3  diniethyl-4'-ethoxy- 
diphenylamine,  a  p-semidine  melting  at  86°  C.  5.  m- 
Toluene-azo-m-cresetol,  melting  at  73°  C.,  behaves  similarly, 
giving  a  p-semidine  melting  at  96°  C,  which  is  4-amido-2' .  2- 
dimethyl-4'-ethoxy-diphenylamine.  6.  p-Toluene-azo-m- 
cresetol  (melting  point  64°  C.)  gives  a  very  small  quantity 
of  an  o-semidine,  which  was  characterised  by  conversion 
into  a  stilbazonium  base,  C^HojNoO.,,  forming  yellow 
needles  melting  at  179°  C— T.  A.  L.  " 

m  -  Xylene  -  azo  -  Creselol,    Reduction  of.     G.    Schkolnik 

Annalen,  287,  211—212. 
This  compound  was  prepared  by  ethylating  the  oxy-azo- 
derivative  obtained  by  combining  diazotised  xylidine 
(CH^CH^NH;  =  1:3":  4)  with  phenol,  which  melts  as 
134 -  C,  whilst  the  ethylated  product  melts  at  97°  C.  The 
reduction  products  consist  ehieflv  of  xylidine  and  pheneti- 
dine.— T.  A.  L. 

Azophenetols,  Reduction  of.     F.  Meyer.     Annalen,  287. 
212—220. 

These  substances  were  obtained  by  diazotisation  of  the 
three  phenetidines,  combination  with  phenol,  and  subsequent 


ethylation  of  the  products.  On  reduction,  they  behaved 
similarly  to  the  ethers  of  the  toluene-azo-phenols  described 
above,  and  the  products  obtained  were  characterised  in  a 
similar  manner.  1.  o-Phenetol  azo-p-phenetol,  melting  at 
78°  C.  (the corresponding  phenol  melts  at  131  C), gives,  on 
reduction,  principally  a  p-semidine,  4-amido-3 . 4'-diethoxy- 
diphenylamine,  melting  at  84'55  C,  together  with  o-  and 
p-phenetidine.  2.  m-Phenetol-azo-p-phenetol,  the  ether  of 
the  phenol  melting  at  106  ('..melts  at  7  V  C-,  and  is  eon- 
verted  on  reduction  for  the  greater  part  into  a  mixture  of  an 
0-  and  ap-semidine.  With  regard  to  the  third  isomeride,  the 
combination  of  p-phenetidine  (amidophenetol)  with  phenol 
has  been  described  in  Ger.  Pat.  48,543,  as  a  raw  material 
for  the  manufacture  of  dyestuffs  and  phenacetin.  It  melts, 
however,  at  126°  C,  and  "not  at  104 -53  C.  The  ethyl  ether 
on  reduction  gives  about  95  per  cent,  of  p-phenetidine. 

— T.  A.  L. 

Corallin  and  Magenta,  Chemistry  of.     K.  Zulkosvski. 
Monatsh.  fur  Chem.  16,  358— 403. 

The  author  arrives  at  the  following  conclusions  :  — 

(1.)  Certain  colouring  matters  and  other  compounds  of  a 
phenolic  character  can  be  precipitated  from  their  alkahue 
solutions  by  C(  >._,,  and  this  forms  a  ready  means  of  assisting 
their  purification.  Such  substances  are  Auriu,  Rosolic 
acid,  Phenolphthalein,  &e. 

(2.)  Corallin,  when  prepared  from  pure  phenol,  contains, 
in  addition  to  Aurin,  two  colouring  matters  of  the  formula? 
i  1 1  ,.,04  and  C;.,[Il0Oi,  which  appear  to  stand  in  no  definite 
ri  lation  to  one  another,  and  also  two  isomeric  colourless 
substances  of  the  formula  C191IH04,  i.e.,  they  contain  one 
atom  of  oxygen  more  than  Aurin,  and  may  be  designated 
a-  and  /3-Aurin  oxides 

(3.)  Corallin,  prepared  from  a  mixture  of  phenol  and 
eresol,  contains  all  the  above  substances  and  in  addition 
others,  some  of  which  appear  to  form  a  homologous  series, 
but  show  no  close  relationship  with  Aurin.  These  arc 
CmHjA  (Kosolic  acid),C~,H„04,  C2l,Hl604,  and  C2l)H10O0, 
and  may  be  called  Kosolic  groups. 

(4.)  By  diazotisation  of  magenta  free  from  para-magenta, 
there  are  formed  several  substances  very  similar  to  the 
above  constituents  of  Corallin,  and  probably  homologous 
with   them.     Such  are    C^H^O.,    (methylrosolic  acid)  and 

The  constitution  of  the  triphenylmethane  colouring 
matters,  including  Magenta  and  Corallin,  is  as  yet  but  very 
imperfectly  understood. — R.  P.  B. 

Paranitrodiazobenzene  Red.     Oesterr.  Wollen- und  Leinen- 
Ind.  1895,  15,  401. 

The  firm  "  Fabrique  des  Produits  Cbimiques  de  Thann  et  de 
Mulhonse,"  has  again  introduced  paranitrodiazobenzene  Red 
in  consequence  of  the  disuse  of  Mulhonse  Red  and  Grenade. 
The  fastness  to  light  and  to  washing  leaves  much  to  be 
desired,  but  in  this  respect  it  compares  favourably  with  its 
predecessor.  The  prepared  colour  keeps  only  a  few  hours 
in  a  cold  room  (without  ice-cooiing).  The  material  is 
padded  with  a  mixture  of  400  grms.  of  /8-naphthol,  400  grms. 
of  soda  solution  of  40°  B.,  i  litre  of  50  per  cent.  Turkey-red 
oil,  and  1 5  litres  of  water, dried  in  the  hot  flue,  and  immediately 
developed  in  a  bath  prepared  as  follows  : — 750  grms.  para- 
nitrodiazobenzene are  mixed  with  2  litres  of  water,  and, 
after  standing  for  half  an  hour,  a  solution  of  60  grms.  sodium 
acetate  in  1  litre  of  water  is  slowly  added,  and  the  whole 
then  diluted  to  15  litres.  Then  follows  washing  in  the 
open  width,  and  soaping  for  half  an  hour  in  a  vat  containing 
1  kilo,  of  soap  and  1  kilo,  of  castor-oil  soap  in  700  litres, 
finally  washing  and  drying.  In  printing  with  this  colour, 
the  material  is  padded  with  a  mixture  of  500  grms.  #- 
naphthol,  500  grms.  soda  solution  of  40°  B.,  j  litre  Turkey- 
red  oil,  and  12  litres  water,  dried  in  the  hot  flue,  and  printed 
with  500  grms.  paranitrodiazobenzene  powder,  41  kilos, 
dextrin-thickening,  50  grms.  of  sodium  acetate,  and  J  litre 
turpentine,  mixed  cold.  This  mixture  keeps  sufficiently 
long  (8 — 10  hours)  at  a  temperature  of  about  30°  C,  so  that 
no  cooling  is  necessary.  After  printing,  the  goods  are 
passed  through  soda  and  soap.  The  effects  are  equal  to 
those  obtained  with  paranitrauiline,  but  the  fastness  to  soap 
is  poor.     The  paranitrodiazobenzene  should  be  preserved  in 
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tin-  form  of  its  compound  with  a-naphthylamine  monosodium 
sulphonate,  from  which  hydrochloric  acid  liberates  the  diazo- 
compound  ready  for  use. — A.  C.  \V. 

Metanitraniline,  Alkaline  Reduction  of.  II.  Meldola  and 
E.  K  Andrews.  True.  Chem.  Soc.  1895,  [157],  214— 
215. 

On    heating   an   aqueous   solution   of  metanitraniline  with 

alkaline   reducing    agents,    Buch   as    sodium   stannite,   the 

azoxy-coni  pound — 

Ml . .C.  II  .X  -N.C6H4.NH3 

\/ 

O 

separates  out  on  cooling.  It  forms  yellow  scales  (from 
toluene)  or  needles  (from  boiling  water  or  dilute  alcohol), 
in. p.  146  —148°.  The  diacetyl  derivative  (m.p.  254°),  the 
disazimide  (m.p.  8G° — 8.5°),  the  disazo-£-naphthol  derivative 
(m.p.  244° — 24.V  ),  and  the  metadiiodoazoxybenzene  (m.p. 
118° — 119°)  have  been  prepared  from  the  diamidoazoxy- 
c  impound.  The  corresponding  azo-compound,  having  the 
constitution — 

NII.,.t'„IlJ.N.,.('„H,.KH.„  [NH2:N  and  N:NH:  = 
3:1  and  1  :  3] 

has  been  prepared  by  the  complete  reduction  of  the  azoxy- 
eompound  to  a  hydrazo-eompound  by  the  action  of  zinc 
dust  and  alkali,  and  subsequent  reoxidation.  This  has  been 
found  the  most  effective  way  of  obtaining  the  azo-compouud 
in  a  state  of  purity.  It  consists  of  dull  orange  needles  when 
crystallised  from  boiling  water,  m.p.  150' — 151".  The 
diacetyl  derivative  (m.p.  272),  the  dibenzoyl  derivative 
(m.p.284: — 285°),  the  disazo-£-naputhol  (m.p.  282°),  and 
the  oxalate  of  the  base  have  been  prepared,  and  are 
described  in  the  paper.  The  constitution  was  confirmed  by 
conversion  into  the  metadiiodoazobenzene  (m.p.  150° — 
151°)  of  Gabiiel  (Ber.  187ti,  9,  1410).  Both  the  azoxy- 
and  azo-compounds  are  well-characterised  bases  forming 
diacid  salts. 

Writing   Inks,    Their  Examination.     G.   Wisbar.     Papier 
Zeit.  1895,  20,  3059. 
See  under  XXIII.,  page  55. 

PATENTS. 

Azo-Di/es.  Improvi  ments  in  the  Manufacture  of  and  in  the 
Production  of  Black  Shades  on  Cotton  or  oilier  Vegetable 
Fibre,  or  on  Silk.  J.  Y.  Johnson,  London.  From  "  The 
Badische  A  nil  in  and  Soda  Fabrik,"  Ludwigshafen, 
Germany.  Eng.  Pat.  1002,  Jan.  15,  1895. 
The  azo  dyestuffs  prepared  by  combining  diazo  compounds 
with  1.1  '.4  or  l.l'.4'-amido-naphthol  sulphonie  acids 
(Eng.  Pat.  7713  of  1891;  this  Journal,  1892,  514)  have 
always  contained  a  quantity  of  disazo  dye,  rendering  the 
product  impure.  According  to  the  present  invention,  these 
compounds  can  now  be  obtained  in  a  pure  state,  and  a 
method  is  also  given  for  employing  them  in  the  production 
of  dark  green,  or  blue  to  black  shades,  on  cotton  or  other 
vegetable  fibre,  or  on  silk.  The  improvement  in  the 
combination  consists  in  carrying  out  the  process  in  presence 
of  an  excess  ofa  mineral  acid  and  without  the  use  of  -odium 
acetate  This  is  more  especially  the  case  with  the  diazo 
compounds  from  aromatic  amines  containing  substituting 
nitro  or  halogen  groups,  but  the  same  precaution  is  necessary 
with  B-naphthylamine,  as  the  following  example  shows. 
About  286  kilns,  of  o-naphthylamine  and  780  kilos,  of  30  per 
cent,  hydrochloric  acid  are  diazotised  in  the  usual  manner 
with  14(1  kilos,  of  sodium  nitrite  and  made  up  to  1,200  kilos. 
with  sufficient  water  and  ice.  The  diazo  solution,  which 
then  contains  0-6  percent,  of  free  hydrochloric  acid,  has 
added  to  il  530  kilos,  of  1  .  1'.  I  .aniidonapbtbol  sodium 
sulphonate  in  10,000  litres  of  water.  The  mixture  must  be 
well  stirred,  and  must  read  strongly  acid  to  Congo-paper 
the  whole  time,  until  the  whole  of  the  diazo  compound  has 
been  taken  up,  the  dyestuff  being  finally  separated  in  the 
usual  way.  The  process  for  obtaining  deep  blacks  consists 
iu  printing  or  pudding  the  goods  with  a  mono-azo  dyestuff 
obtained    from    an     auiido-naphthol     sulphonie     aci  I,     as 


described,  and  subsequently  developing  them  by  immersion 
in  a  suitable  diazo-solution.  p'or  instance,  to  obtain  a  black 
on  cotton,  the  goods  are  padded  with  the  azo-dyestuff  from 
/'-dicMoin  aniline  and  1  . 1'.  i'-naplitholsulphnnic  acid,  and, 
so  prepared,  are  worked  in  a  solution  containing  about  1  per 
cent,  of  tetrazo-ditolyl  acetate  until  a  test  portion  of  the 
material  does  not  turn  violet  on  immersion  in  hot  2  per 
cent,  sodium  carbonate  solution.  The  goods  are  then 
washed,  fir-t  with  water, and  subsequently  with  a  hot  solution 
of  an  alkaline  soap  in  order  to  remove  the  second  diazo 
group  in  the  tetrazo-ditolyl,  which  does  not  react. — T.  A.  L. 

New  Basic  Colouring  Mailers.  The  Manufacture  and 
Production  of.  J.  Y.  Johnson.  From  "  The  Badische 
Ainhi  and  Soda  Fabrik,"  Ludwigshafen,  Germany. 
Eng.  Pat.  1352,  Jan.  19,  1895. 

Tin -k  new  colouring  matters,  which  appear  to  belong  to 
the  acridine  series,  are  obtained  from  certain  substituted 
auramines  by  heating  their  hydrochlorides  together  with 
m-phenylene  or  m-tolylene  diamine,  either  with  or  without  a 
condensing  agent,  such  as  zinc  chloride.  The  most  suitable 
substituted  auramines  are  the m-amidophcnyl-  and  m-amido- 
tolylauramine,  which  may  be  regarded  as  derivatives  of 
m-phenylene  and  tolylene  diamine,  and  of  tetramethyl  or 
tetra-ethyldiamidodipheoylmethane.  About  40  kilos,  of 
tetra-methyldiamidobenzophenone,  27  kilos,  of  ni-phenylene- 
diaminedibydrochloride,  and  9  kilos,  of  m-phenylenediamine 
are  heated,  with  constant  agitation,  from  19.V  to  215°  C. 
When  a.  sample  dissolved  iu  dilute  hydrochloric  acid  and 
boiled,  retains  its  brownish-yellow  colour,  and  no  further 
increase  in  the  amount  of  colour  is  produced  by  this  treat- 
ment, the  melt  is  allowed  to  cool  and  subsequently  dissolved 
in  400  litres  of  boiling  water  and  20  kilos,  of  30  per  cent, 
hydrochloric  acid.  After  cooling  and  filtering,  the  colouring 
matter  is  precipitated  by  adding  salt  and  zinc  chloride. 
The  precipitate  is  filtered  off,  mixed  with  20  kilos,  of 
hydrochloric  acid,  and  dried  on  the  water-bath,  when  it 
forms  a  readily  soluble  salt.  The  colouring  matter  gives 
a  brownish-yellow  solution  with  a  greenish  fluorescence. 
It  dyes  cotton  mordanted  with  tannin,  and  also  gives 
brownish-yellow  shades  on  leather. — T.  A.  L. 

Alpka-amido-alizarin-sulphonic  Acid,  Manufacture  of. 
O.  Ioiray,  London.  F'rom  "The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,"  Iliichst-on-the- -Maine, 
Germany.  Eng.  Pat.  1392,  Jan.  21,  1895. 
(  l\i  part  of  a  aniido-alizarin  is  stirred  into  10 — 1  a  times  its 
weight  of  fuming  sulphuric  acid,  containing  20—40  per 
cent,  of  anhydride,  anil  heated  at  100°-— 140  (  .,  until  a 
sample  dissolves,  when  boiled  w  itb  water,  to  a  bright  carmine 
solution.  After  cooling,  the  melt  is  poured  on  to  ice,  and 
the  whole  is  boiled  until  the  characteristic  red-coloured 
solution  i-  obtained,  when,  after  filtering,  the  sulphonie  acid 
i-  separated  by  salting  out  with  potassium  or  sodium  chloride. 
The  sulphonie  acid  is  then  washed  till  neutral,  and  dried, 
when  it  forms  a  blackish-brown  powder,  easily  soluble  in 
water  to  a  carmine  solution.  It  i-  an  aeid  and  also  a 
mordant  colouring  matter,  and  dye-  wool  bluish-red  from 
an   aeid   bath,  whilst    it    gives  prune   shades  on  a  chrome 

mordant.  It  has  been  found  that  the  first  action  id'  fuming 
sulphuric   aeid    on    a-alllido-ali/.arin    i-    the  formation   of  an 

intermediate  product  sparingly  soluble  in  cold  water,  which, 
on  boiling  with  water  or  dilute  acids,  is  converted  into  the 
o-amido-alizarin  sulphonie  aeid.  This  intermediate  product 
has  probably  the  constitution  of  a  sulphuric  ether  or  of  a 
sulphamie  acid. — T.  A.  L. 

Colouring  Mailers,  Improvement!  If!  the  Manufacture  of 
[Red  Basil  Cotton  Dyes].  H.  II.  Lake.  London.  From 
A.  Leonhardt  and  Co.,  Mulilhcim-on-tho-Maiiie,  Ger- 
many,     ling.  I'at.  141  1,  Jan.  '-'1,  1895. 

Tim:  process  consists  in  alkylating  the  orange-red  dyestuff 
obtained  from   formaldehyde  and  m-amido -;>-crcsol — 

(CH,  :    Ml,-  i  <>H   =    1:2:4) 
(Eng.   I'at.    12,323   of    1893;    this   Journal,    1894,    722). 
.similar  products  are  obtained  by  carrying  out  the  process 
described  in  Eng.   I'at.   13,217  of  1889  (this  Journal,  1890, 
934)    bj    using  formaldehyde  and  an  alkylated   m-amido- 
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p-cresol.  The  alkylation,  according  to  the  first  process,  is 
effected  by  means  of  ethylbrouiide  in  spirit  at  about  130° — 
140J  C.  for  three  hours,  the  colouring  matter,  after  distil- 
ling off  the  spirit,  being  precipitated  with  salt.  According 
to  the  second  method,  15  kilos,  of  ethyl-w-amido-p  eresol, 
13  kilos,  of  30  per  cent,  caustic  soda  lye,  and  300  litres  of 
water,  are  mixed  with  3-7  kilos,  of  a  -10  per  cent,  formalde- 
hyde solution,  the  whole  after  some  time  being  raised  to  the 
boil.  When  the  formaldehyde  has  disappeared,  a  small 
quantity  of  acetic  acid  is  added  to  precipitate  impurities,  and, 
after  filtering,  the  diethyldiamidodihydroxyditolvlnuthane, 
which  melts  at  169°  C,  is  precipitated  by  more  acetic  acid. 
In  order  to  convert  this  product  into  the  corresponding 
colouring  matter,  1  kilo,  is  added  to  3  kilos,  of  concentrated 
sulphuric  acid,  and  the  whole  is  heated  on  the  water-bath 
until  a  complete  solution  is  obtained.  After  some  hours, 
dehydration  is  complete,  and  each  kilo,  of  the  melt  is  poured 
into  2  litres  of  water  and  2  kilos,  of  brine,  and  oxidised 
at  90°  C.  by  adding  1  '3  kilos,  of  a  ferric  chloride  solution 
of  sp.  gr.  11 1.  The  colouring  matter  separates  as  a 
crystalline  precipitate,  and  is  filtered  off,  washed  with 
brine,  and  pressed.  The  colouring  matters  obtained  by 
either  of  these  processes  are  suitable  for  dyeing  and  printing 
on  cotton,  and  give  redder  shades  than  those  hitherto 
known. — T.  A.  L. 

Para-amido-henzyl  Alcohol,  Improvements  in  the  Manu- 
facture and  Production  of,  and  Homologues  and 
Analogues  thereof  and  Derivatives  therefrom.  G.  W. 
Johnson,  London.  From  Kalle  and  Co.,  Hiebrich-on- 
the-Rhine,  Germany.     Eng.  Fat.  19G3,  Jan.  28,  1895. 

The  product  referred  to  is  obtained  by  the  reduction  of 
j!)-nitrobenzyl  chloride  in  neutral  or  alkaline  solution  by 
means  of  ferrous  hydrate  or  zinc  dust.  The  new  substance, 
which  is  entirely  different  from  the  p-amidobenzyl  alcohol 
described  by  G.  and  O.  Fischer  (Ber.  24,  "-3),  melts  at 
65°  C.,  crystallises  from  benzene,  and  has  the  formula 
HjN.C6H4.CH;;OH.  It  possesses  the  properties  of  a 
primary  amine  and  combines  with  ben/.aldehyde,  formalde- 
hyde, and  benzoyl  chloride,  and  can  be  diazotised,  the  diazo 
solution  also  combining  with  the  undiazotised  base  to  form 
a  diazo-amido  compound.  When  the  new  base  is  boiled 
with  a  small  quantity  of  hydrochloric  acid  in  aqueous 
solution,  it  is  converted  into  an  anhydride,  and  this  substance 
can  be  obtained  directly  by  reduction  of  the  nitro  compound 
by  means  of  zinc  dust  in  an  acid  solution.  It  can  also 
be  prepared,  a3  well  as  its  analogues  and  homologues, 
by  the  action  of  formaldehyde  on  aniline,  o-toluidine, 
methyl-  or  ethylaniline,  methyl-  or  ethyl-o-toluidine,  o-anisi- 
dine,  or  o-amidophenetol  by  employing  equimolecular  pro- 
portions in  presence  of  a  mineral  acid.  When  formaldehyde 
is  employed,  the  anhydro  derivatives  of  the  amido  bases 
may  be  made  first,  and  subsequently  transformed.  About 
30  kilos,  of  anbydroformaldehyde  aniline  are  dissolved  in 
150  kilos,  of  strong  hydrochloric  acid.  The  new  product 
gradually  crystallises  out,  and,  after  dissolving  in  500  litres 
of  water,  the  whole  mass  is  neutralised  with  caustic  soda  lye 
and  the  precipitated  base  is  filtered  off  and  washed.  The 
following  is  another  method  employed  : — A  solution  of 
130  kilos,  of  aniline  salt  in  COO  litres  of  water,  is  mixed, 
cold,  with  25  kilos,  of  a  40  per  cent,  formaldehyde  solution 
and  allowed  to  stand  until  the  whole  is  converted  into  a 
yellowish  crystalline  mass,  when,  after  precipitation  with 
soda  lye,  the  free  amido-benzvl  alcohol  is  washed  and 
dried.— T.  A.  L. 

Colouring  Matters,  The  Manufacture  or  Production  of 
[Basic  Reds'].  H.  E.  Newton,  London.  From  "The 
Farbenfabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  2041,  Jan.  29,  1895. 

This  is  an  extension  of  Eng.  Pat.  9610  of  1S94  (this 
Journal,  1895,  478),  describing  further  processes  for  pro- 
ducing azine  dyestuffs  from  phenylated  or  tolylated  m-toly- 
lene  diamine  {e.g.,  CH3:"NH2:  NHC6H5  =  1:2:4)  by  heating 
the  azo  derivatives  of  these  substances  in  a  suitable  solvent 
together  with  primary,  secondary,  or  tertiary  amines  of 
the  benzene  or  naphthalene  series.  A  further  method  is  to 
oxidise  these  latter  amines  together  with  pheoyl-triamido- 
toluene  (CH3:NH2:NHC6H5:NH2  =  1:2:4:5)  or  with  p- 


tolyl-triamidotoluene  (CH3: NH2 :  XHC-IL : NH.:  =  1:2:4:5) 
in  presence  of  suitable  solvents  or  diluents  :  — .■  7  kilos. 
of  the  azo  compound  from  diazotised  p-sulphanilic  acid  and 
phenyl-/>-amido-o-toluidine,  1*4  kilos,  of  a-naphtbylamine, 
and  20  kilos,  of  phenol  are  heated  together,  with  agitation, 
at  90°— 110°  C.  until  the  melt  turns  a  pure  red.  An 
excess  of  hot  dilute  soda  lye  is  then  added,  and,  after  cool- 
ing, the  separated  dyestuff  is  filtered  off.  In  order  to  purify 
it,  the  press  cake,  after  dissolving  in  hot  water  and  filtering, 
is  salted  out  with  hydrochloric  acid.  The  colouring  matter 
so  obtained  is  easily  soluble  in  water,  and  dyes  tannined  cotton 
bright  bluish-red  shades.  It  is  identical  with  the  dyestuff 
obtained  by  the  interaction  of  benzene-azo-a-naphthylamine 
and  pheuyl-p-amido-o-toluidine,  according  to  Eng.  Pat.  9610 
of  1894.  The  following  is  auother  method  for  producing 
the  same  substance: — 2'2  kilos,  of  phenyl-triamido-toluene 
(melting  at  134°  C.  and  obtained  by  reducing  the  azo  com- 
pound from  diazotised  p-sulphanilic  acid  and  phenyl-p- 
aniido-o-toluidine),  1*8  kilos,  of  a-naphthylamine  hydro- 
chloride, and  20  kilos,  of  phenol  are  heated  on  a  water-bath 
with  free  access  of  air  until  the  melt  turns  a  pure  red.  The 
dyestuff  is  then  isolated  according  to  the  method  already 
described. — T.  A.  L. 

Colouring  Matters  Containing  Sulphur,  Manufacture  of 
[Cotton  Browns  and  Yellows'].  J.  Imray,  London. 
From  "  La  Soeiete  Anonyme  des  Matieres  Colorantes  et 
Produits  Chimiques  da  St.  Denis,'*  Paris,  France.  Eng. 
Fat.  3414,  Feb.  16,  1895. 

These  colouring  matters  are  produced  by  the  action  of 
sulphur,  or  sulphur  and  alkaline  sulphides,  on  acetylated 
diamines,  or  the  corresponding  acetyl  nitramines.  A  mix- 
ture of  100  kilos,  of  acetyl-p-phenylene  diamine  and  200 
kilos,  of  sulphur  is  heated  for  three  hours  to  200° — 250°  C. 
When  the  reaction  has  moderated,  and  the  evolution  of 
sulphuretted  hj-drogen  has  ceased,  the  melt  is  allowed  to 
cool.  The  colouring  matter  so  obtained  is  soluble  in  hot 
alkaline  sulphides  and  dyes  cotton  directly  a  brownish- 
yellow.  A  yellow  colouring  matter  for  cotton  is  produced 
by  heating  to  300°  C.  for  3 — 4  hours  a  mixture  of  100  kilos, 
of  diacetyldinitro-benzidinc,  100  kilos,  of  dry  sodium  sul- 
phide, and  200  kilos,  of  sulphur  until  the  reaction  is 
complete.  The  product  is  soluble  in  water,  alkaline  sul- 
phides, sulphites  and  bisulphites,  but  insoluble  in  acids. 
The  new  colouring  matters  are  stable  to  ordinary  reducing 
agents.  In  order  to  obtain  bright  shades,  the  dyed  material 
should  be  passed  through  an  oxidising  bath — bichromate, 
ferric  chloride,  or  an  alkaline  hypochlorite.  The  new  products 
are  termed  "  thiocateehines,"  and  when  precipitated  from 
their  solution  in  soda  or  sodium  sulphide  by  dilute  acids,  a 
paste  is  obtained  which,  on  prolonged  contact  with  alkaline 
sulphites  or  bisulphites,  becomes  soluble,  and  may  be  used 
directly  for  dyeing,  or,  after  thickening,  for  printing. 

— T.  A.L 

Azo  Dyes,  Manufacture  of  [Blue-Blacks],  J.  Imraj', 
London.  From  "  The  Actien  Gesellschaft  fur  Anilin 
Fabrikation,"  Berlin,  Germany.  Eng.  Pat.  3515,  Feb.  16, 
1895. 

According  to  Eng.  Pat.  7713  of  1891  (this  Journal,  1892, 
514),  colouring  matters  are  obtained  by  combining  two 
molecular  proportions  of  a  diazo  compound  with  one  mole- 
cular proportion  of  l.l'.4-amidonaphthol  sulphonic  acid  of 
Eng.  Pat.  9676  of  1890  (this  Journal.  1891,  538),  or  with 
the  1 .  l'.4'-acid  obtained  by  fusing  with  caustic  alkali  the 
naphthylamine  disulphonic  acid  prepared  by  sulphonating 
the  naphthylamine  sulphonic  acid  S  of  Ger.  Pat.  40,571. 
The  methods  hitherto  employed  have  been  to  effect  the  com- 
bination either  iu  an  alkaline  solution  throughout,  or  else  to 
perform  the  first  part  of  the  operation  in  an  acid  solution 
and  the  second  in  an  alkaline  one.  The  patentees  have 
discovered  that  much  more  valuable  products  are  obtained 
by  carrying  out  the  second  combination  in  a  faintly  acid 
solution,  the  following  being  a  typical  example  : — The  diazo 
solution  from  15  kilos,  of  H-naphthylamine  is  poured  into  an 
alkaline  solution  of  1  .l'-amidouaphthol  sulphonic  acid. 
When  the  formation  of  the  azo  compound  is  complete,  the 
solution  is  acidified  with  acetic  acid  and  />-diazobenzene 
sulphonic  acid  from  19-5  kilos,  cf  sulphanilic  acid  is  stirred 
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L:.  After  tin-  combination  is  complete,  the  colouring  matter 
is  Bolted  out,  pressed,  and  >1  ri>-<l .  It  dyes  wool  a  greenish 
blue-black  from  an  acid  bath,  whilst  the  combination  with 
the  same  components  carried  out  according  to  Eng.  Pat. 
7713  of  1891  gives  violet-blue  -hades  on  wool. — T.  A.  I.. 

Azo  /■>.'  I,  M  inufacturi  of  Wool  Blue-Blacks],  .T.  [mray, 
London.  From  "The  Actien  Gesellsehaft  fiir  Anilin 
Fabrikation,"  Berlin,  Germany.  Bng.Pat.3416,  Feb.  it!, 
1S95. 

It  has  been  discovered  that  under  certain  conditions,  1 . 1 ' .  4- 
amidonaphthol  sulphonic  acid  will  combine  with  three 
molecular  proportions  of  a  diazo  compound,  and,  according 

to   tlii mponents    employed,   varying   tint-   and    various 

degrees  of  solubility  of  the  resulting  dyestuffs  may  be 
obtained.  The  combination  with  the  third  component  must 
be  carried  out  in  a  faintly  acid  solution,  and  whilst  this  is 
an  advantageous  condition  for  the  second  combination,  the 
first  may  take  place  in  an  alkaline  solution.  The  diazo 
solution  from  1  •">  kilos,  of  a-naphthylamine  is  run  into  an  ice- 
cold  alkaline  solution  of  24  kilos,  of  1  .  l'.-l'-aniidonuphthol 
sulphonic  acid.  After  the  combination  is  complete,  acetic 
acid  is  added,  and  the  same  quantity  of  a-diazonaphthaleue 
is  run  in.  When  the  whole  of  the  diazo  compound  has 
been  taken  up,  the  diazo  compouud  from  24*5  kilos,  of 
sodium  naphthionate  is  added,  sufficient  free  acetic  acid 
always  being  present.  After  2 — 3  days  the  whole  is  heated 
and  the  colouring  matt,  r  salted  out,  filtered,  and  dried.  It 
dyes  wool  blue-black  from  ail  acid  bath. — T.  A.  L. 

Compounds  designed  for  Dyeing  and  Printing,  Improve- 
ments relating  to   the    Manufacture   of.      "  La    Socii 
Anonyme  des  Matieres  Colorantes  et  Produits  Chimiques 
de  St.  Denis,"  St.  Denis,  and  R.  Vidal,  Paris,  France. 
Eng.  Pat.  3612,  Feb.  Hi,  1895. 

The  colouring  matter  "  Laval  Catechu,"  obtained  by  the 
action  of  sulphur  and  alkalis  on  various  organic  substances, 
and  the  dyestuffs  produced  from  disubstituted  aromatic 
compounds  by  the  same  reaction,  according  to  Eng.  Pat. 
19,880  of  1893  (this  Journal,  1S94.,  941),  have  all  similar 
properties.  They  are  ail  insoluble  iu  the  usual  solvents 
and  in  dilute  acids,  but  dissolve  easily  in  alkalis  and 
alkaline  sulphides  with  a  bottle-green  colour,  and  dye 
unmordanted  vegetable  fibres  very  fast  shades.  In  order 
to  obviate  the  use  of  alkaline  sulphides,  the  patentees  have 
discovered  that  these  substances  can  be  rendered  soluble 
h\  treatment  with  alkaline  sulphites  or  bisulphites.  For 
instance,  the  product  obtained  by  the  action  of  ^-aniido- 
phenol  on  sulphur  and  caustic  soda  at  180° C.  is  precipitated 
from  its  alkaline  solution  with  dilute  hydrochloric  acid. 
The  damp  product,  after  filtering,  containing  about  15 — '20 
per  cent,  of  dry  substance,  is  treated  with  crystallised 
sodium  sulphite  in  the  proportion  of  45 — 60  kilos,  of  the 
salt  to  100  kilos,  of  the  paste.  In  about  three  days, 
complete  solution  is  effected,  and  the  product  may  be  used 
iu  this  form  or  dried  down  for  convenience  of  transport. 

— T.  A.  L. 

New  "Coupled  Tetrazo  Compounds,"  Manufacture  of, 
and  of  Comph  c  Poly  Azo  Colouring  Matters  resulting 
therefrom  ■  Cotton  Blues  and  Blue-Blacks"].  O.  [mray, 
London.  From  "The  Society  of  Chemical  Industry  in 
Basle."  Basle,  Switzerland.  Eng.  Pat.  14,483,  July  30, 
IS 'j5. 

Tin:  "coupled  tetrazo  compounds"  are  obtained  by  com- 
bining two  molecular  proportions  of  the  same  or  of 
different  tetrazo  compounds  with  one  molecular  proportion 
of   0  '  capable  of  SO  combining— as,  for  example. 

dihydroxynaphthoesulphonic  acid    (Eng.   Pat.    14,161    of 
1892:    tni-    Journal,     1893,    597),    dihydroxynaphthal 
inlphonic   acid  G,  l.l'.3.3'-dihydroxynaphthalene    disul- 
phonic    aeid,    l.r.3.3'-amidonaphthoi    disulphonic    acid, 
tolylene  diamine  sulphonic  acid — 

M   II..  (NHS)S  :  SOU  =1:2:6:4), 

2.3.3'-aroidonaphth..l  sulphonic  acid,  &c.  The  compounds 
so  produced  have  the  general  formula — 

CI.X  :  N.P.N  :  N.R.N  :  N.P.N  :  N.C1, 


where  I'  is  the  radicle  of  a  p-diamine  and  1'.  is  one  of  the 
components  ab  >ve  alluded  to.  The  compouud  so  obtained 
can  be  further  combined  with  two  similar  or  different 
amines  or  phenols,  or  their  derivatives.  The  following 
example  illu~T r  it.s  the  method  employed: — The  tetrazo 
compound  from  18'4  kilos,  of  benzidine  is  poured  into  a 
cold  alkaline  solution  of  if,  kilos,  of  sodium  1  .  1'.  3.3'-amido- 
naphthol  disulphonate.  The  intermediate  compound,  which 
contains  two  free  diazo  groups,  separates  in  black  ilakes. 
After  standing  2 — 3  hours,  the  whole  is  added  to  an  alkaline 
solution  of  amidohydroxy -  naphthoesulphonic  acid  and 
allowed  to  stand  12  hours,  when, after  heating,  the  colouring 
matter  is  salted  out,  filter-pressed,  and  dried.  It  dyes 
violet-black  shades  on  unmordanted  cotton,  and.  after 
diazotisation  and  developmenton  the  fibre  with  m-phenylene 
diamine,  gives  deep  black  simile-..  The  following  pro 
yields  a  blue  for  cotton:  -The  tetrazo  -010111111  from  9-2 
kilos,  of  benzidine  1-  run  into  a  eald  solution  of  16  kilos. 
of  amidonaphthol  disulphonic  acid  in  presence  of  sodium 
in  'ate.  After  making  the  mixture  alkaline,  the  tetrazo 
solution  from  10'6  kilos,  of  tolidiue  is  added  to  it. 
formation  of  the  intermediate  product  is  complete  in  about 
3  —  4  hours,  and  a  solution  of  32  kilos,  of  l.l'.3.S'-amido- 
naphthol  disulphonic  acid  is  then  added,  the  colouring 
matter  finally  being  separated  in  the  usual  manner. 

— T.  A.  L. 


7 -TEXTILES  :  COTTON.  WOOL.  SILK,  Etc. 

Paper  Sails.    J.  Soc.  Arts,  1896,  44,  146. 

Pu'ki:  -ails  as  used  in  the  United  States  are  said  to  he 
much  cheaper  than  canvas  sails,  and  it  is  affirmed  that  by 
special  treatment  of  the  materials  they  can  be  made  a-  -oft, 
flexible,  and  untearable.  Bichromate  of  potassium,  glue, 
alum,  a  solution  of  alkaline  silicate  and  fat  are  added  to  the 
paper  pulp,  and  a  fairly  thick  paper  is  produced  from  this 
by  means  of  a  paper-making  machine.  Two  strip-  of  this 
are  then  pasted  together,  and  passed  through  rollers  under 
considerable  pressure,  the  paper  then  being  in  the  form  of 
very  thin,  soft  sheets.  It  is  then  passed,  in  an  endless  roll, 
through  a  weak  solution  of  sulphuric  acid,  which  converts 
the  upper  surface  into  a  kind  of  parchment.  The  subsequent 
processes  are  washing  with  soda  solution,  diving,  and 
glazing.  In  the  manufacture,  care  is  taken,  when  the  -trips 
of  paper  are  fastened  together,  to  leave  the  edge-  free,  so 
that  other  strips  can  be  added  at  the  sides,  and  a  sufficient 
breadth  for  sails  thus  formed.  The  paste  wdiieh  is  used  for 
fastening  the  strips  together  contains  the  same  ingredients 
as  those  added  to  the  paper  pulp.  The  edging  of  the  sail  is 
formed  by  inserting  cords  or  ribbons  at  the  sides. 

Singeing  Fabrics.     E.Schweitzer.     Farber  Zeit.  1895,6, 

309  —  311. 
PiiiKKtiK  (Bull.  See.  [nd.  de  Reims,  1878)  has  shown 
the!  good-  which  have  been  well  singed  take  up  a  deepei 
colour  than  unsinged  or  slightly  singed  fabrics  ;  therefore  if 
the  singeing  i-  not  regular,  flecks  result.  The  use  of  bronze 
instead  of  iron    plates  for  -in.  i-  1-   recommended, 

and  the  plate-  are  preferably  corrugated. 

Gas- Singeing. —The  chief  objections  to  the  older  forms 
of  gas-singeing  machine  (Tulpiu)  were  (1)  The  production 
of  streak-  of  more  or  le-s  partially  singed  fibre  between  the 
various  burners;  (2)  The  production  of  flecks  bj  sudden 
lighting  of  the  flames.  Tulpin'e  machine  has  been  improved 
by  various  engineers,  but  two  or  three  years  ago,  Descat- 
Leleux  devised  a  form  which  gives  a  very  accurate  and 
regular  result.  In  a  metal  case  of  hexagonal 
provided  with  a  slit  6 — 8  mm.  iu  diameter,  cod-gas  and 
compressed  air.  in  the  proportions  necessary  to  form  a  non- 
luminous  flame,  are  mixed  and  allowed  to  burn  at  the 
.. inning,  which  run-  along  the  whole  breadth  of  the  machine. 
The  whole  arrangement  is  so  contrived  that  it  can  be 
instantly  removed  from  action  on  the  fabric  should  a 
stoppage  of  the  machinery  occur.  The  length  of  the 
an  of  course  be  modified  by  .-imply 
dosing  part  of  the  slit,  and  the  intensity  of  the  flame  is 
increased  or  diminished  by  regulating  the  supply  of  com- 
!  air  or  of  the  gas.   In  order  10  prevent  the  smouldering 
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or  burning  of  the  goods  by  any  sparks  they  may  carry  off,  it 
is  only  necessary  to  pass  them  through  damped  rollers  or 
into  a  steam-chest.  The  fabric,  when  passing  through  such 
a  gas-singeing  machine  as  that  described,  does  not  become 
heated,  as  a  whole,  to  more  than  100°  C.  and  so  long  as 
there  are  no  salts  present  which  decompose  at  this  tem- 
perature, it  is  in  no  way  injured. — H.  I. 

Trades  Waste,  Treatment  of.     W.  Naylor.     Proc.  Inst. 

Civil  Eng.  1895,123,  [Parti.]. 

See  under  XVIII.  B.,page  46. 

PATENTS. 
Wood-Wool, An  Improved  Machine  for.    \V.  P.  Thompson, 
"Liverpool.     From   H.  C.   Toagland,   Christiania.     Eng. 
Pat.  18,323,  Oct.  1,  1S95. 
Mai  buses  for  cutting  shavings  from  planers  into  narrow 
strips,   formed   of    two    parallel   shafts    upon    which    are 
mounted  two  rows  of  thin  cutting  discs  with  their   periphe- 
ries    passing   between     each    other,     and     provided    with 
means  for  holding  the   discs  tightly  against  one  another, 
and  with  blades  for  keeping  the  discs  clean,  and  with  others 
for  forming  a  feed-way  for  the  strips. —  R.  S. 
Suint  from    Wool,  Improvements  relating  to  the  Removed  of, 
Recovering,  or  Separating  Certain  Constituents  from  the 
Suint,  ami  Obtaining  Certain    Valuable  Products  there- 
from     H.  E.  Newton,  London.     From   J.  H.  Wingfield, 
Montclair,  N.J.,  U.S.A.      Eng.  Pat.  20,43:3,  Oct.  29,  1895. 

See  under  XII.,  page  40. 


VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

New  Mechanical  Dye-Vat.  E.  Muller.  Farbcr  Zeit. 
1895,  6,  345—346. 
A  wool  dye-vat  is  described  which  differs  from  the  ordinary 
form.  There  are  two  tanks,  one  inside  the  other,  separated 
by  a  space  of  about  5  cm.  in  width.  The  inner  vessel  is 
perforated  with  small  holes.  Above  both  vessels  runs  the 
reel  or  winch,  provided  with  blades  which  dip  into  the  vat, 
and  the  liquors  are  heated  by  a  steam-pipe  in  the  space 
between  the  two  vessels.  In  emptying  the  vat,  the  winch  is 
raised  by  chains  attached  to  a  beam  above  an  1  the  vat 
tilted  forwards,  the  wool  being  received  on  hooks.  The 
author  states  that  he  has  found  these  vats  both  economical 
of  labour  and  as  regards  expense. — H.  I. 

Vegetable     Colouring    Matters,      Behaviour     of,    towards 

Ammonium  Persulphate.     G.Eberle.     Fiirber  Zeit.  1895, 

6,  512—314. 
The  author  examined  the  behaviour  of  logwood  blacks  and 
catechu  brown  matters  towards  ammonium  persulphate, 
(NHj)2S2Os.  This  substance  loses  oxygen  on  heating  to 
70'  C.  in  aqueous  solution  and  forms  ammonium  sulphite. 
Logwood' extract  is  turned  yellow  at  ordinary  temperatures 
by  this  substance,  and  on  heating  with  excess,  it  is  com- 
pletely bleached.  Fustic  extract  becomes  darker  in  shade, 
and  on  cooling  deposits  a  yellow-brown  powder. 

On  dyeing  hanks  of  cotton-yarn  in  American  logwood 
extract  (10  per  cent,  of  the  weight  of  the  cotton),  and  fixing 
by  means  of  a  2  per  cent,  bath  of  copper  sulphate,  it  was 
noticed  that,  the  colour  darkened  10  per  cent,  during  the 
dyeing,  mordanting,  and  drying  processes  ;  the  colourless 
hematoxylin  copper  compound  changing  into  the  coloured 
hjematein  lake. 

If  the  hanks  be  brought,  immediately  after  the  drying 
and  fixing  process,  into  a  cold  solution  of  5 — 1  per  cent,  of 
ammonium  persulphate,  an  instantaneous  darkening  of  the 
colour  is  produced,  which  is  more  permanent  the  smaller  the 
amount  is  of  ammonium  persulphate  present ;  i  to  -}  per  cent, 
will  suffice,  on  heating,  to  change  the  colour  of  copper 
hematoxylin  lake  into  a  blue-grey  and  finally  into  a  brown 
(colours  often  noticed  in  old  blacks). 

American  fustic  extracts  of  a  pure  yellow-brown  are 
preferable  to  those  of  a  red-brown  colour.  The  former  give 
on  alumina-  and  chrome-mordanted  cotton  a  vivid  yellow  or 


olive  colour,  whilst  the  latler  give  a  dull  reddish-yellow  tone. 
The  clear  yellow  fustic  extract,  on  heating  in  contact  with  air 
for  some  time,  is  changed  into  the  other  variety.  If  cotton 
dyed  with  the  former  extract  (10  per  cent.)  ami  2  per  cent, 
of  alum,  be  treated  with  1 — 8  per  cent,  of  ammonium 
persulphate,  colours  resembling  these  obtained  from  the  red- 
yellow  extract  are  obtained.  The  intensity  of  the  colour  of 
wool  dyed  with  fustic  extract  (5  per  cent.)  and  biehrome 
is  reduced  10  per  cent,  by  persulphate  (I  per  cent). 
The  extract-maker  should  therefore  take  care  that  his 
liquors  arc  as  much  as  possible  excluded  from  the  oxidising 
action  of  the  air  in  evaporating  down.  Cotton  hanks  (10 
grms.)  were  heated  for  i  hour  in  a  solution  of  catechu, 
and,  after  cooling,  taken  out  of  the  bath.  The  hanks  were 
treated  with  ammonium  persulphate,  15 — 22  per  cent.,  and 
gradually  heated;  at  70  tin-  colour  began  to  appear,  and  at 
90°  a  yellow  shade  was  produced.  After  heating  \  hour, 
the  hanks,  on  drying,  hail  a  pure  yellow-brown  colour  such 
as  has  not  been  previously  obtained  with  catechu.  That 
the  liichrome-dyed  catechu  fabric  contained  chromium  as  a 
lake-forming  agent  was  rendered  probable  by  the  fact  that 
the  persulphate-dyed  catechu  yellowish-browns  arc  changed 
into  the  characteristic  biehrome  catechu  browns  by  treatment 
with  chromic  salts.  Curiously  enough,  the  biehrome  catechu 
bro«ns  are  converted  iuto  yellowish-brown  by  the  action  of 
ammonium  persulphate. — H.  I. 

The  Dyeing  Process.  The  Nature  of.     The  Distribution  of 

Methylene  Blue  between  Water  and  Mercerised  Cellulose. 

G.   v.   Georgevics  and  E.   L5wy.     Monatsh.   fur   Cheni. 

16,  345—350. 

As   -tated  by  one  of  the  authors  in   a  previous  paper  (this 

Journal,  1895,  053  ),  a  larger  proportion  of  colouring  matter 

is  taken   up   by  fibres  from  dilute   than  from   concentrated 

solutions.     If  C  w  be  the  amount  of  dyestuff  in  100  c.c.  of 

dye-liquor  after  the  process,  and  Cf  the  amount  of  colour 

taken   up  by  100  grms.  of  fibre,  it  would   appear  that   the 

x  , 

distribution  of   colouring  matter  follows  the  law  vCw  = 

Cf 
constant.  In  the  former  paper  was  ascertained  the  value 
of  ibis  constant  in  the  case  of  indigo  extract  dyed  upon 
silk,  and  further  researches  have  been  made  to  discover 
how  far  the  value  of  the  law  depends  on  the  chemical 
nature  and  physical  structure  of  the  dyed  material.  With 
this  object,  the  behaviour  of  cellulose  in  the  two  forms  of 
fibre  and  powder  has  been  studied.  If  eotton  is  precipitated 
from  its  solution  in  ammoniacal  copper  hydrate  by  an  acid, 
the  precipitated  cellulose  contains  much  hydrocellulose, 
which  has  a  greater  affinity  for  basic  colouring  matters  than 
cotton.  In  order  to  obtain  materials  of  more  similar  com- 
position, both  were  subjected  to  mercerisation.  After  this 
treatment,  the  proportion  of  water  in  each  was  : — Mercerised 
cotton,  10 '08  per  cent.;  mercerised  cellulose  in  powder, 
15  "25  per  cent. 

Dyeing  took  place  at  a  temperature  of  11  — 17°  C,  and  a 
series  of  experiments  was  made  similar  to  those  described 
in  the  previous  paper,  each  trial  being  repeated  at  least 
twice.     The  result  gave  in  each  case  a  constant   value  for 


the    ratio 


yc« 


constant,  holds  good 


The   law  5   2  "' 
C/  Cf 

therefore  for  cotton  as   well  as  silk,  and  f  may  represent 
material  of  other  than  fibrous  structure.     The  actual  value, 


however,  of  the  constant 


I  r, 


Cf 


is  greater  for  mercerised 


cotton  than  for  mercerised  precipitated  cellulose,  i.e.,  the 
latter  would  appear  to  have  taken  up  more  colouring  matter 
than  the  former.  This  appears  to  contradict  results  of 
former  experiments  (this  Journal,  1394,  945),  but  the 
difference  depends  entirely  on  the  temperature  at  which 
dyeing  takes  place.  At  100°  C.  the  powdered  form  takes 
up  much  less  colour  than  the  fibrous  ;  at  low  temperatures 
the  reverse  is  the  case.  In  the  latter  case,  the  increased 
attraction  is  due  to  the  greater  surface  area  of  the  powdered 
cellulose,  but  owing  to  this  same  cause  the  powder  offers 
less  resistance  to  the  increased  solvent  power  of  the  water 
at  high  temperatures,  and  thus  loses  colour  more  readily 
than  the  fibre. 
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In  all  the  above  results,  the  author  perceives  confirmation 
of  his  view  that  the  dyeing  operation  is  due  to  "  surface- 
effects  "  or  "  absorption-phenomena  "  similar  to  the  absorp- 
tion of  gases  by  carbon,  &c,  and  rejects  the  chemical 
theory  and  "  solid  solution "  in  favour  of  "  mechanical 
affinity."— E.  B.  B. 

Colours  on  Cotton,  Fading  of.     W.  N.  Ogloblin.    J.  russ. 
phys.  Ges.  1895,  27,  80. 

Samples  were  exposed  to  sunlight  iu  (1)  Air,  (2)  Dry 
carbon  dioxide,  (3)  Moist  carbon  dioxide.  In  the  latter 
indifferent  gas,  the  fading  was  greater  in  the  presence  of 
moisture,  but  was  far  greater  in  damp  air.  The  action  of 
red,  yellow,  green,  blue,  and  violet  light  on  the  coloured 
fabric  was  investigated  by  exposing  it  covered  with  glasses 
of  these  colours.  The  colours  fade  most  completely  in  light 
which  is  most  nearly  of  the  colour  complementary  to  their 
own. — A.  ('.  W. 

Trades  Waste,  Treatment  of.     W.  Xayior.     Proc.  Inst. 
Civil  Eng.  1895,123,  [Part  I.]. 

See  under  XVIII.  B.,  page  46. 

PATENTS. 
Thickeners  or    Vehicles  for   Colours,   Mordants,  and   the 
like,  Improvements  in   and  relating   to.      W.  W.    Horn, 
London.     From  W.   Maybnry,  Los  Angeles,  California, 
U.S.A.     Eng.  Pat.  22,276,  Nov.  17,  1894. 

The  application  is  claimed  of  the  mineral,  known  as  soap- 
rock,  as  a  thickening,  filling,  or  finishing  agent  for  textile 
tissues,  yarns,  and  paper,  and  as  a  thickening  agent  for 
tissue  and  paper  printing. 

The  mineral  iu  question  is  largely  found  in  New  Zealand 
and  the  Western  States  of  North  America.  It  has  approxi- 
mately the  following  percentage  composition  :  —  Silica 
(64*76  parts),  alumina  (1687),  ferric  oxide  (4-62), 
magnesia  (3*45),  lime  (trace),  phosphoric  acid  (1*22), 
water  ^5-01),  and  grit  and  dirt  ( 4'63). 

It  is  prepared  for  use  by  breaking  or  grinding  into  small 
pieces  and  washing  with  dilute  hydrochloric  acid  (  1°  Tw.) 
or  alum  solution  (0-5'  Tw.),  to  remove  part  or  all  of  the 
iron  and  water.  The  washed  clay  is  then  left  for  three  to 
five  days  in  contact  with  five  times  its  weight  of  water,  by 
which  time  it  will  have  formed  a  "  fine,  plastic  paste  of  a 
greasy  nature,"  which  can  be  further  thinned  with  water  it 
desired.  The  paste  thus  obtained  is,  lastly,  strained  to 
remove  the  grit  it  contains. 

As  a  thickening  agent,  soap-rock  is  stated  to  possess 
the  following  advantages,  amongst  others,  over  organic 
thickening  agents  :— It  is  not  liable  to  be  attacked  by- 
mildew  or  to  ferment;  it  does  not  become  thin  in  time; 
and  it  is  unaffected  by  oxidising  agents,  such  as  potassium 
permanganate  and  chromic  acid,  and  can  therefore  be 
employed  to  thicken  solutions  of  them. — E.  B. 

Machinery  for  Dyeing  Loose  Cotton,  Wool,  and  other 
Fibres,  Improvements  in.  E.  lleppenstall  and  E.  Sykes, 
Turubridge.  Eng.  Pat.  693,  Jan.  11,  1895. 
The  improvements  relate  to  the  dyeing  machine  devised  by 
Weldon(Eng.  Pat.  18,973  of  1889;  this  Journal,  1890,  17.'.), 
andcousist  in  causing  the  die  liquor  to  circulate  by  means 
of  a  centrifugal  |.imii..  The  liquor  enters  the  vat  at  the 
bottom  and  is  distributed  through  perforated  branch-pipes 
into  the  vat.  Thence  it  is  drawn,  cither  from  the  top  or  the 
bottom,  back  to  the  pump.  Finally,  when  the  dyeing  is 
completed,  it  is  run  into  the  drain  or  is  pumped  into  a 
storage-tank  for  use  again. — E.  II. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Potassium  Chlorate,  Manufacture  of.     K,  J.  Bayer. 

(I:,.,,.  Zeit.  1895,19,  1453—1455. 

Bv  the  method   hitherto  employed   in  the  manufacture  of 

potassium  chlorate,  Onlj    one-sixth,   and    frequently    less,  of 

the  chlorine  was  obtained  in  the  form  of  potassium  chlorate. 
the  remaining  five-sixths  being  converted  into  calcium 
chloride,  which  is  of  practically  no  commercial  value. 


Although  magnesia  was  substituted  for  lime  with  the 
intention  of  obtaining  a  marketable  product  in  the  chloride 
of  magnesia,  or  otherwise  to  reconvert  the  same  into  chlorine 
or  hydrochloric  acid,  this  process  was  never  very  widely 
introduced,  as  the  slight  advantage  gained  was  more  than 
neutralised  by  the  ditticulty  in  manipulation,  and  expensive 
plant. 

Better  results,  it  is  said,  are  obtainable  if,  instead  of 
lime  or  magnesia,  an  oxide  be  used,  like  oxide  of  ziuc, 
yielding  a  chloride,  for  which  there  is  a  large  demand. 

To  carry  out  the  process,  chlorine  is  passed  into  zinc 
oxide  suspended  in  cold  water,  when,  as  in  the  case  of  lime, 
at  first  oxychloride  of  ziuc  and  hypochlorite  of  zinc  are 
formed,  the  whole  finally  going  iuto  solution  according  to 
the  equation,  2ZuU  +  4C1  =  ZnCl.,  +  Znl  I .(  >,. 

The  conversion  of  the  hypochlorite  into  chlorate  takes 
place  quantitatively  in  the  presence  of  the  necessary  potas- 
sium chloride,  or  if  the  potassium  chloride  be  added  to  the 
zinc  oxide  at  the  beginning,  the  temperature  being  main- 
tained at  90° — 95°  C. 

These  solutions  are  of  about  30°  B.,  and,  in  cooling,  fairly- 
pure  crystals  of  potassium  chlorate  are  obtained.  On 
concentrating  the  mother-liquor  to  about  60°  B.,  the  greater 
part  of  the  remaining  potassium  chlorate  crystallises  out, 
and  the  mother-liquor,  now  containing  only  very  little 
potassium  chlorate,  is  treated  with  hydrochloric  acid  and 
then  evaporated  to  dryness  to  obtain  the  chloride  of  zinc. 

The  apparatus  varies  very  little  from  that  now  iu  use  for 
the  manufacture  of  chlorate  by  the  lime  process  ;  the 
evaporation  of  the  zinc  chloride  solution  being  carried  out 
iu  iron  vessels,  preferably  in  a  vacuum,  as  traces  of  iron  are 
not  detrimental  for  most  purposes. 

The  advantage  claimed  in  this  process  is  a  better  yield 
of  chlorine  as  chlorate,  and  in  obtaining  the  whole  of  the 
chlorine  as  a  marketable  product. 

In  the  following,  comparisons  of  the  cost  of  production 
arc  made  :  — 

According  to  K.  Jurisch,  the  cheapest  method  of  manu- 
facturing chlorine  is  by  the  Hurter-Deacon  process,  and, 
taking  this  a-  a  basis,  the  chlorine  necessary  for  the  produc- 
tion of  1.000  kilos,  of  potassium  chlorate  would  cost 
M.  270-04,  the  total  cost  being  M.  1,234-73  for  1,000 
kilos,  of  potassium  chlorate  and  4,0U0  kilos,  of  zinc  oxide. 

The  Hurter-Deacon  process  has  only  hen  chosen  for  the 
sake  of  comparison,  and  it  is  not  the  intention  to  use  dilute 
chlorine  for  this  process,  bet  rather  concentrated  chlorine, 
obtained  by  a  process  which  would  probably  he  M.  50  per 
1,000  kilos,  potassium  chlorate — cheaper  than  the  Hurter- 
Deacon  process. 

The  chloride  of  zinc  which  is  obtained,  is  very  pure,  but 
mav  contain  a  little  potassium  chloride,  which,  however, 
would  hardly  be  detrimental  for  manufacturing  purposes. 

By  the  lime  process,  according  to  K.  Jurisch,  the  total 
costs  for  1,000  kilos,  of  potassium  chlorate  amount  to 
M.  800-70, 

To  compare  the  two  processes,  it  is  necessary  to  take 
half  of  the  costs  of  manufacture  for  the  potassium  chlorate, 
and  half  for  the  chloride  of  zinc.  We  then  find  the  cost  for 
manufacturing  1,000  kilos,  of  potassium  chlorate  amounts  to 
M.  617*86,  as  against  M.  800*7  by  the  lime  process,  and 
the  cost  for  manufacturing  4,000  kilos,  of  chloride  of  zinc, 
to  M.  617*36,  or  for  1,000  kilos.,  M.  IS4-34. 

At  the  present  time  it  is  hardly  possible  to  make  a  com- 
parison with  the  electrolytic  chlorate  of  potassium,  as  too 
little  is  known  about  the  cost.  However,  a  comparison 
might  be  made  by  calculating  the  cost  to  produce  chlorine 
in  the  electrolytic  manufacture  of  caustic  soda  and  bleaching- 
powder,  as  has  been  done  by  C.  Hausscrmann.  Iu  this 
case,  (torn  the  total  cost  of  producing  can-tic  soda  and 
bleaehing-powder,  the  lime,  packages,  Sec,  for  bl.aching- 
powder  and  the  can. tic  soda  arc  deducted. 

This  chlorine  is  sufficient  for  about  2,200  kilos,  of  potas- 
sium chlorate ;  therefore  1,000  kilos,  would  cost  M.  307*84, 
or  about  14  per  cent,  more  than  that  obtained  by  the  Hurter- 
Deacon  process. 

The  total  advantages  gained  are  said  to  be  as  follows  :  — 

1.  A  25  percent,  cheaper  production  of  potassium  chlorate 

when  compared  with  the  lime  process. 
■_'.  ( Obtaining  chloride  of  zinc  as  secondary  product. 
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3.  Better  yield  of  potassium  chlorate. 

4.  Advantage    of    being   able    to    manufacture   sodium 

chlorate  by  substituting  sodium  chloride  for  potassium 
chloride. 

5.  From  a  sanitary  point  of  view,  the   non-contamination 

of  water  with  waste  calcium  chloride. — J.  R. 

Potassium  Cyanide,  Synthetic  Methods  of  Manufacturing. 
N.  Caro.  Chem.  Xnd.  1895,  13,  244—246;  i4,  287— 
293. 

The  attempts  to  make  potassium  cyanide  directly  from  its 
elementary  components  without  the  use  of  animal  refuse 
as  raw  material,  may  be  classified  in  three  groups,  viz.: — 
1.  Methods  in  which  ammonia  and  fire  are  used;  2.  Those 
in  which  atmospheric  nitrogen  and  fire  are  employed  ;  and 
3.  Wet  methods. 

I.  Manufacture  of  Potassium  Cyanide  by  Ammonia  and 
Heat. —  These  methods  are  dependent  upon  the  old  yellow 
prussiate  process.  Liebig  was  the  first  to  show  that  the 
yellow  prussiate  of  potash  was  not  formed  until  the  fused 
mass  was  lixiviated.  On  treating  the  fused  mass  with 
water,  the  potassium  sulphide  formed  therein  by  reduction 
of  the  sulphate,  dissolves  iron  readily,  forming  the  double 
compound  FeSIv3S,  which,  in  solution  with  potassium 
cyanide,  yields  potassium  ferrocyanide.  Liebig  further 
assumed  that  part  of  the  potassium  combined  with 
cyanogen  to  form  potassium  sulphocyauate,  which  in  the 
presence  of  iron  became  desulphurised,  yielding  potassium 
cyanide. 

Karmrodt  in  1857  first  proved  the  truth  of  Liebig's 
views,  and  also  some  other  important  facts,  viz.,  that  the 
best  yield  of  yellow  prussiate  was  obtained  by  the  use  of 
about  50  per  cent,  of  carbonised  horn,  and  that  the 
ammoniacal  gases  which  are  evolved  when  raw  animal 
matter  is  used  in  the  operation  only  form  small  quantities 
of  cyanogen.  His  experiments  showed  that  when  car- 
bonate of  ammonia  was  led  over  potash,  only  about  one- 
fifth  of  the  theoretical  yield  of  cyanogen  was  obtained. 
lie  proposed  to  lead  the  ammoniacal  gases  from  animal 
matter  over  red-hot  carbon  impregnated  with  potash,  and 
in  this  way  to  save  at  least  one-fifth  of  the  cyanogen,  which 
would  be  otherwise  lost. 

In  recent  times,  Beilby  (this  Journal,  1892,  717  and  1004) 
has  patented  a  process  in  which  the  materials  are  brought 
into  intimate  contact  by  adding  to  the  mixture  at  the 
beginning  20  per  cent,  of  potassium  cyanide,  by  which  the 
mass  is  rendered  readily  fluid,  and  is  then  allowed  to  drop 
from  one  sieve  to  another  in  a  columnar  apparatus,  meeting 
at  the  same  time  an  upward  stream  of  ammonia. 

Barr  and  MacFarlaue  (this  Journal,  1893,  G02)  believe 
that  the  fixed  alkali  in  these  various  processes  only  plays 
the  part  of  a  "  contact  substance,"  and  that  the  formation 
of  cvanide  compounds  is  due  to  the  reaction  as  stated  hy 
Langlois,  CO  +  2NH3  =  NH4CN  +  H20. 

Siepermann,  however,  has  proved  that  the  formation  of 
alkaline  cyanides  can  be  produced  by  two  distinct  operations : 
by  the  action  of  ammonia  upon  potassium  carbonate  (which 
is  mixed  with  barium  carbonate  in  order  to  increase  the 
surface  exposure),  and  in  the  absence  of  carbon  the 
products  are  potassium  cyanate,  water,  and  potassium 
hydrate,  K;C03  +  NH3  =  KOCN  +  H20  +  KOH.  If  now 
the  potassium  cyanate  be  heated  with  carbon,  potassium 
cyanide  is  formed.  These  two  operations  are  reduced  to 
one  when,  as  is  usually  the  case,  alkaline  carbonates  are 
heated  to  redness  with  carbon  in  a  stream  of  ammonia 
(H.  Griineberg,  H.  Flemming,  and  \V.  Siepermann.  Eng. 
Pat.  13,697,  1889;  this  Journal,  1890,  860). 

Looking  at  the  above-described  methods  iu  the  light  of 
Siepermann's  reactions,  we  draw  the  following  conclusions, 
which  have  been  fully  confirmed  in  practice  : — Karmrodt's 
process  failed  because  the  excess  of  potash  in  his  mixture 
melted  and  surrounded  the  particles  of  carbon,  thus 
preventing  the  reduction  of  potassium  cyanate  to  cyanide. 
Beilby  succeeded  in  producing  a  more  intimate  contact 
among  his  materials,  but  no  substance  could  be  found  of 
which  to  make  sieves  and  towers  which  would  not  be 
rapidly  destroyed  by  the  hot  alkaline  mixture  ;  whilst  the 
methods  of  Lucas  and  Johnson  (in  which  charcoal  or  coke 
is   impregnated   with   alkali)  do   not   provide   a    sufficient 


surface  contact  between  the  ammonia  and  the  potassium 
carbonate  ;  Siepermann's  process  arrives  at  this  at  the  cosi 
of  making  the  mass  infusible  (viz.  by  the  addition  of 
barium  carbonate).  The  experience  that  has  been  gained 
with  this  last  process  seems  to  show  that  with  suitable 
apparatus,  e.g.,  a  revolving  furnace,  the  reaction  can  lie 
carried  out  perfectly. 

<  >ther  processes  that  the  author  mentions,  but  does  not 
specially  criticise,  are  those  of  Beilby  (this  Journal,  1883, 
744),  and  of  Grouven  (Ger.  Pat  3881,  1878),  who  uses 
peat  or  Greenland  moss,  and  of  Harrez  (l)ingler's  Polyt. 
J.  195,  535),  in  which  an  intimate  contact  between  the 
potash,  carbon,  and  ammonia  is  obtained  by  calcining  saint 
with  charcoal. 

II.    Production    of  Potassium    Cyanide    by    means    of 
Atmospheric    Nitrogen.  —  The     formation    of    potassium 
cyanide  by  the  intervention  of  the  atmospheric  nitrogen  was 
first  noticed  iu  the  blastfurnace.     In  1835,  Dawes  pointed 
out  the  presence  of  this  substance,  aDd  its  formation  from 
the  atmospheric  nitrogen  was  fully   proved  by  Bansen  and 
Plavfair  (Report  of  the  B.  Assoc.  1845,  p.   185).     L<  wis 
Thomson',    1839,  made    the    first   real   attempt  to   prepare 
cyanogen  compounds  from  atmospheric  nitrogen.     The  first 
patent  was  taken  out  by  Newton  in   England  in  1843,  and 
Possoz    and   Boissiere  were   the   first  who  carried  out  the 
process  on  a  commercial  scale.     At  their  works  at  Grenelle, 
near   Paris,   in   1843,   they   manufactured  15,000   kilos,  of 
yellow  prussiate  of  potash  ;    but  in    1S44   they  removed  to 
Newcastle-upon-Tyne,    where   they   made    1,000   kilos,    of 
yellow  prussiate  daily  at  the  cost  of  2  francs  per  kilo.     In 
1855,  their   works  were   closed   on   account  of  insufficient 
demand  and  the  too  high   cost  of    production.      By  their 
process,  a   stream  of  air  was  passed  over  charcoal  impreg- 
nated with  30   per  cent,   of  potash,  and  heated  to  a  white 
heat.      The  apparatus  was  in  the  form  of  a  cylinder,  and  was 
continuous,   being    fed   at   the    top,    whilst    the    charcoal, 
charged   with  potassium   cyanide,   was   taken  away  at  the 
bottom.     On    the  removal  of  the    works  to  Newcastle,  an 
improvement  in   the  apparatus  by  Bramwell    was  adopted, 
by  which  the  fire  gases  which  heated  the  cylinder  were  led 
through  the  cylinder  itself,  so  that  the  same  volume  of  air 
served  both  for  heating  and  for  making  cyanogen.     Many 
modifications  of  the  process  have  been  devised.     Armengaud 
in  1S46   took   out   a  patent    in   France  for  making  yellow 
prussiate   from  atmospheric  nitrogen,  which  differed  from 
others  in  that  ho  mixed  water  vapour  with  the  air.     Mar- 
gueritte  and  De  Sourdcval  found  that   baryta  transformed 
the    nitrogen  of  the  air   into    cyanogen    compounds  much 
more  readily  than  potash  and  soda.     They  ascribed  this  to 
the  fact  that   it  was  porous,  and  did   not  melt,  and  that    it 
was  also  less  volatile.    Their  process  was  abandoned  because 
it  could  not   compete  with  the   ordinary  fusion  process  for 
making  yellow  prussiate. 

Weldon,  in  1878,  observed  that  the  formation  of  cyanide 
by  the  action  of  nitrogen  upon  alkali  and  carbon  pro- 
ceeded more  rapidly  at  lower  temperatures  than  it  had  been 
customary  to  use.  He  found  the  best  heat  to  be  one  of  bright 
redness,  and  not  of  whiteness. 

Von  Adler  found  that  the  alkalis  and  alkaline  earths  were 
readily  converted  into  cyanogen  compounds  when  a  mixture 
of  the  former  with  carbon  was  heated  in  an  atmosphere  of 
nitrogen  to  which  hydrocarbons  or  carbon  monoxide  had 
been  added  ;  and,  further,  that  the  action  was  assisted  by  the 
presence  of  iron,  manganese,  nickel,  or  other  metal  which 
had  a  tendency  to  combine  with  carbon. 

Readman  likewise  uses  alkaline  earths  and  carbon,  which 
he  heats  in  an  electrical  furnace  in  a  stream  of  nitrogen. 

Mond,  in  1882,  took  out  a  patent  for  a  mixture  of  carbon, 
barium  carbonate,  and  magnesia,  which  he  formed  into 
blocks,  and  heated  at  a  high  temperature  in  the  presence  of 
nitrogen. 

All  the  methods  described  depend  upon  the  same  principle, 
viz.,  the  action  of  nitrogen  upon  a  heated  mixture  of  alkali 
and  carbon.  Nevertheless  the  reactions  are  not  yet  fully 
understood.  It  was,  and  is  still,  generally  held  that  they 
are  the  same  as  those  Liebig  propounded  for  the  ordinary 
yellow  prussiate  process,  according  to  which  tin-  nitrogen 
combines  with  the  carbon  to  form  cyanogen,  which  in  its 
turn   combines  with    the  base    to  form  a  cyanide.     Apart 
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from  the  objection  that  in  the  ordinary  prussiate  process 
the  nitrogen  is  do!  free  and  therein  differs  from  this  process, 
there  is  the  further  objection  that  carbon  and  nitrogen  in 
the  free  state  do  not  combine  even  at  the  highest  tempera- 
tures. Morren,  however,  states  that  they  combine  when  an 
induction  spark  passes  between  carbon  points  in  an  atmo- 
sphere of  nitrogen,  ami  that  a  direct  combination  at  a  bright 
red  heat  onlj  taki  s  place  under  great  pressure.  A  considera- 
tion of  the  thermo-chemical  data  for  the  formation  of  Ki  \ 
from  its  elements  -hows  that  the  heat  of  formation  amounts 
to  +32,500  csls.,  whilst  the  formation  of  KCX  from  h"  and 
CN  produces  i  I  350  cals.  (Thomsen),  anil  that  H  +  CN 
produces  7,800  cals.  If,  therefore,  it  be  possible  for  C  anrl 
X  to  combine  directly  to  form  cyanogen  in  the  presence  of 
potassium,  it  follows  that  their  combination  will  take  place 
with  much  greater  difficulty  in  the  presence  of  the  more 
difficu'tly  reducible  sodium  and  barium  bases,  and,  further, 
that  the  presence  of  water  vapour  can  only  serve  to  make 
the  reaction  slower.  Possoz  has,  as  a  matter  of  fact,  show  n 
that  when  soda  is  used,  the  formation  of  cyanogen  is  more 
difficult  to  effect  than  when  potash  is  used  ;  but,  on  the  other 
hand,  Marguerilte, Mond,  and  others  have  proved,  that  with 
baryta  it  proceeds  much  mere  readily  than  with  soda  ;  and 
Armengaud  has  further  shown  that  the  presence  of  water 
vapour  is  in  no  way  injurious  ;  and  these  facts  are  in  direct 
contradiction  of  the  assumed  theory  of  the  direct  combination 
of  carbon  and  nitrogen. 

The  experience  gained  in  carrying  out  these  various  pro- 
cesses also  indicates  that  the  formation  of  potassium  cyanide 
is  not  due  to  the  combination  of  potassium  with  cyanogen  ; 
for  if  this  were  the  case,  an  elevation  of  the  temperature 
would  be  favourable  to  the  process,  whereas  Weldon  and 
others  have  shown  that  the  opposite  is  the  case.  Further) 
a  prolonged  contact  of  nitrogen  with  the  carbon  would  be 
desirable  in  order  to  produce  cyanogen,  but  experience  has 
shown  that  the  length  of  time  of  contact  between  the 
nitrogen  and  the  carbon  is  of  little  consequence,  but  that  an 
intimate  mixture  of  the  materials  is  of  great  importance. 
This  last  consideration  also  excludes  the  hypothesis  that 
the  formation  of  cyanogen  is  dependent  upon  the  formation 
of  a  nitride  of  the  alkali  used,  for  then  the  success  of  the 
reaction  would  he  influenced  by  the  time  of  action  of  the 
nitrogen  upon  the  mixture. 

The  author  then  argues  in  favour  of  the  formation  of 
cyanide  being  due  to  the  production  of  an  alkaline  carbide, 
a  view  which  would  explain  the  more  energetic  action  of 
barium  than  that  of  potassium  and  sodium,  which,  owing  to 
their  greater  volatility,  are  more  readily  withdrawn  from  the 
sphere  of  action  of  the  carbon,  and  therefore  form  carbides 
with  much  greater  difficulty  than  do  calcium,  barium,  and 
strontium.  The  theory  of  the  formation  of  carbides  in  the 
cyanide  process  was  put  forward  by  Berthelot  in  1860.  He 
showed  that  acetylene  combined  with  nitrogen  to  form 
hydrocyanic  acid  under  the  action  of  the  silent  electrical 
discharge,  from  which  he  inferred  that  in  a  mixture  of  carbon 
and  potassium  carbonate  l<  2C2  was  formed,  which  then 
absorbed  nitrogen  and  produced  potassium  cyanide. 

The  theory  of  a  carbide  formation  also  satisfactorily 
explains  lie  l.ambilly's  process  (this  Journal,  1892,  604 and 
1006),  which  consists  in  heating  a  mixture  of  the  carbonates 
of  potassium,  barium,  or  sodium  with  carbon  and  lime  in  a 
cylinder  until  I  !(  I  ceases  to  be  evolved,  and  then  a  mixture 
of  equal  parts  of  nitrogen  and  illuminating  gas,  poor  in 
hydrogen  (or  a  mixture  of  in  parts  of  carburetted  illuminating 
gas.  2 — 3  parts  of  nitrogen,  and  I  part  of  ammonia),  is  led 
through  the  cylinder  under  a  pressure  corresponding  to 
from  10 — 15  c.c.  of  mercury,  the  temperature  being  raised 
nearly,  but  not  quite,  to  a  white  heat.  It  is  also  an 
advantage  to  add  about  50  parts  of  iron  filings  to  every 
loo  parts  of  alkali  used.  The  fjases  which  are  evolved 
consist  chiefly  of  hydrogen.  For  the  new  process  by 
J.  Young,  Bee  this  Journal,  lsfU,  1196. 

III.   Wet  Methods  of  making  Cyanides. — The  synthetic 
method^  of  making  cyanides  from  ammonia  or  atmosphei 
nitrogen  have  a-  yet   not  proved  commercially  successful  ; 
but  some  success  is  to  be  recorded  in  wet  methods  of  making 
cyanides. 

Wurtz  found  that  methylamine  was  decomposed  at  a  red 
heat  into  ammonia,  hydrocyanic  acid  and  hydrogen  ;  Wilm. 


Ortlieb,  and  Miiller  found  that  trimethylamiue  was  decom- 
posed at  a  red  heat  into  ammonium  cyanide,  hydrocyanic 
acid,  and  hydrocarbons,  and  these  facts  have  been  carried 
into  practical  working  at  the  factory  of  the  (  roix  (  ompany, 
who  manufacture  cyanides  from  commercial  trimethylamine 
obtained  from  beet-rout  molasses. 

Of  greater  importance  is  the  formation  of  cyanides  bj  the 
desulphurisation  of  sulphocyanates.  Zeise  first  pointed  out 
that  ammonium  sulphocyanate  was  formed  bv  heating  carbon 
bisulphide  and  ammonia  in  alcoholic  solution — 

CSj  4    IXH:l  =  STH4.CNS  +  (XH,V\ 

and  Gelis  patented  a  process  founded  upon  this  reaction. 
which  obtained  the  prize  medal  at  the  international  exhibition 
in  London  in  1862.  In  Gelis's  process,  carbon  bisulphide  is 
mixed  in  the  cold  with  ammonium  sulphhydrate,  whereby 
sulphocarbonate  is  formed  (poor  yield),  it  is  then  con- 
verted into  potassium  sulphocvanate.  The  process  failed 
practically,  partly  owing  to  the  difficulty  of  desulphurising 
the  potassium  sulphocvanate  (the  difficulty  which  is  common 
to  all  methods  of  making  cyanides  from  sulphocyanates), 
but  also  to  the  poor  yield.  The  reaction  between  ammo- 
nium sulphhydrate  and  carbon  bisulphide  is  expressed  a- 
foUowS:— CSj  +  XII,. HS  =  CS.NHj.SH  +  ILS,that  is  to 
say.  free  dithiocarbamic  acid  and  sulphuretted  hydrogen  are 
formed.  The  free  dithiocarbamic  acid  is,  however,  readily 
resolved  again  into  ammonia  and  carbon  bisulphide — 

CSXILSIf  =  XII.  +  CS3 

and  only  so  much  is  obtained  as  combines  with  the  excess  of 
ammonia  present  to  form  the  ammonium  salt,  which  is  not 
so  readily  decomposable. 

The  process  of  Tscherniak  and  Giinzburg,  which  is  now 
being  worked  in  Hamburg  by  Grohlich  and  Wichmann, 
obviates  this  last  drawback  in  the  Gelis  process  by  the  use 
of  ammonia  instead  of  ammonium  sulphhydrate — 

CSa  i  2NH3  =  CS(XH„)SH.XII., 
CS(NH2)SH.NHa  =  HjS  +  NH4.CNS. 

The  ammonium  sulphocvanate  is  then  converted  into 
calcium  sulphocvanate,  and  this, by  treatment  with  potassium 
sulphate,  into  potassium  sulphocyanate,  which  is  then 
desulphurised  by  iron. 

With  regard  to  the  question  of  desulphurisation  of  the 
sulphocyanates,  which  in  the  old  smelting  process  for 
making  yellow  pmssiate  was  also  a  weak  point,  the  loss  is 
due  partly  to  oxidation,  partly  to  incomplete  desulphurisa- 
tion. The  first  source  of  loss  can  be  overcome  by  the 
addition  of  carbon  when  fusing  with  iron;  the  second 
source  has  only  lately  hi  en  overcome.  It  has  been  found 
by  Xollner  that  by  a  proper  method  of  lixiviating  the  fused 
mass  under  rigorous  analytical  control,  very  good  results 
can  be  obtained  with  iron.  Sternberg  has  further  found 
that  a  very  satisfactory  desulphurisation  with  iron  takes 
place  when  double  the  theoretical  amount  of  iron  in  the 
form  of  iron  filings  is  heated  with  the  sulphocyanate  to 
110° — 12()c  under  pressure,  80  per  cent,  of  the  theoretical 
yield  of  yellow  prussiate  being  obtained. 

These  processes  would  probably  have  come  into  practical 
use  if  Playfair  (this  Journal,  1S')2,  14)  had  not  discovered 
that  an  almost  perfect  desulphurisation  was  obtained  by  the 
use  of  zinc  or  lead  instead  of  iron.  Playfair  proposes  to 
make  sodium  Bulphocyanate  instead  of  the  potassium  salt. 
This  is  then  desulphurised  in  graphite  vessels  by  -melting 
with  sine  andpowdered  carbon. 

The  author  draws  the  conclusion  that  the  pr 
reviewed  under  sections  1  and  2  of  this  paper  can  only 
prove  Successful  when  the  reactions  involved  are  fully 
understood  and  the  necessary  conditions  required  have  been 
ascertained,  and  that  the  use  of  ammonia  has  more  promise 
Of  -in  'ess  than  the  use  of  the  more  inert  nitrogen.      further. 

that  the  process  of  Tscherniak  and  Giinzburg  deserves  full 
recognition, and  thai,  combined  with  a  good  desulphurising 
method, 'such  as  Playfair's,  together  with  cheap  ami 

it    will   probably   be    able    '  i   compete   with    the  old  yellow 

prussiate  process. — II.  s.  P. 
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Calcium  Chloride from  the  Ammonia-Soda  Pro:  ess,  Utilisa- 
Hon  of.  II.  Schreib.  Chem.  Zeit.  1895,  19,  1181— 
1182. 
Tin;  author  suggests  that  crystallised  calcium  chloride 
might  be  produced  from  the  end-liquors  of  the  ammonia- 
soda  i  r  cess,  and  used  as  a  refrigerating  agent.  Current 
prices  are  prohibitory  for  this  purpose,  hut  the  calcnlati  d  cost 
of  production  is  not  excessive  ;  thus : — Under  normal  working 
conditions  the  end-liquors  contain  per  cubic  metre  60  kilos. 
of  sodium  chloride  and  60  kilos,  of  Cat'].,  i.e.,  L20  kilos. 
CaCI.,,  61LO.  To  evaporate  the  remaining  900  kilos,  of 
•water,  there  will  be  needed  130  kilos,  of  coal,  taking  the 
average  evaporative  duty  as  7  kilns,  of  water  per  kilo,  of 
coal.  Allowing  for  loss,  an  output  of  111)  kilos,  of 
CaCI..,  6H20  and  55  kilos,  of  NaCl  may  be  esj  ected.  The 
items  of  cost  are: — Coal  for  evaporation,- l:;o  kilos,  at 
M.  1-20  =  il.  1  -56  ;  coal  for  power,  10  kilos,  at  M.  1"20 
M.  0- 12  ;  labour,  M.  0-20  ;  repairs,  M.  (>■  15  \  interest  and 
depreciation.  M.  0-"20;  the  whole  amounting  to  M.  2'23. 
Allowing  the  lowest  price  for  the  coram  on  salt  recovered, 
100  kilos,  of  CaCU,  6U20  would  not  cost  more  than  M.  2, 
and  this  amount  could  be  reduced  by  the  use  of  multiple- 
effect  apparatus  for  concentration. 

Having  regard  to  the  fact  that  1  kilo,  of  ice  in  melting 
absorbs  80  e.ils.,  and  that  1  kilo,  of  crystallised  calcium 
chloride  in  dissolving  in  water  absorbs  only  23  cals.,  it  is 
evident  that  the  latter,  to  compete  with  ice  on  an  equal 
fooling,  must  not  cost  more  than  M.  ti'j — 0'G.  But  for 
many  purposes  calcium  chloride  would  be  preferable  to 
ice,  even  though  dearer,  because  it  can  be  transported  in 
well- closed  vessels  without  loss  of  efficiency,  even  under 
such  conditions  of  temperature  as  would  make  the  carriage 
of  ice  difficult  and  costly.  Moreover,  the  reduction  of 
temperature  which  can  be  attained  by  the  use  of  calcium 
chloride  is  greater  than  that  which  can  be  reached  by  ice 
alone,  which  is  necessarily  fixed  at  0°  C.  The  freedom  of 
calcium  chloride  from  micro-organisms  is  also  an  advantage. 

—15.  B. 

Calcium  Chloride  from  the  Ammonia-Soda  Process,  Utili- 
sation of.  X.  Caro.  Chem.  Zeit.  1895,  19,  1233.  (See 
preceding  abstract.) 

It  having  been  suggested  that  the  end-liquors  from  the 
ammonia-soda  process  might  be  used  to  produce  crystallised 
calcium  chloride  capable  of  employment  as  a  refrigerating 
agent,  the  author  points  out  that  the  alleged  freedom  of 
calcium  chloride  from  micro-organisms  (one  of  the  ad- 
vantages claimed),  is  of  no  significance,  because  it  would 
in  any  ease  only  be  used  in  closed  circulatory  apparatus, 
and  would  not  replace  ice,  which  is  added  directly  to 
the  material  to  be  cooled.  He  further  considers  that  the 
cost  of  concentration  could  be  lowered  by  systematic  evapo- 
ration, as  in  a  spray-column  apparatus. — 13.  B. 

Potassium  Ci/anate,  Detection  of  Small  Quantifies  in 
Potassium  Cyanide.  E.  A.  Schneider.  Kug.  and  Mining 
J.  1S95,  489. 

.See  under  XXIII.,  page  51. 

/  died  States  Chemical  Imports.     Eng.  and  Mining  J., 
Jan.  4,  1896,  20. 

.See  under  Trade  Rep.,  page  58. 

Soda  Production  in  the  United  States.    Eug.  and  Mining  J., 
Jan.  4,  1896,20. 

Set   under  Trade  Rep.,  page  58. 

PATENTS. 

The  Decomposition  of  Common  Salt  in  the  Production  of 
Sulphate  of  Soda,  or  for  Analogous  Purposes.  Improve- 
ments in  Apparatus  for  Use  in.  W.  Thomson  and  P.  J. 
Worsley,  Bristol.     Eng.  Pat.  21,945,  Nov.  13,  1894. 

In  the  improved  apparatus  described,  there  is  a  combination 
of  a  pot  or  pots  (into  which  part  of  the  salt  is  charged ) 
with  a  furnace  or  roaster  (into  which  the  remainder  of  the 
salt  is  charged).  Thus,  in  the  manufacture  of  sulphate  of 
soda,  a  uniform  stream  of  dry  or  nearly  dry  hydrochloric 
acid  gas  is   obtained   from  the  pot,  and  the   same  ftom  the 


furnace.  In  the  claim  there  is  specially  set  forth  "■  the 
combination  of  a  furnace  or  roaster,  and  a  pot  or  pots,  such 
as  described  in  detail  and  illustrated."  Both  pot  or  pots 
and  furnace  are  provided  with  mechanical  stirring  gear. 

— E.  S. 

Utilisation  of  Waste  or  Spent  Acid  Pickle  from  Galvanising 
Worhs  or  other  Worhs  where  Iron  is  Treated  by  Acid, 
and  in  the  Treatment  (for  the  Recovery  or  Obtainment 

of  Chlorine)  of  other  Products  containing  Chlorine, 
Improvements  in.  T.  Parker,  Tettenhall.  near  Wolver- 
hampton.    Eng.  Pat.  24,859,  Dec.  21,  1894. 

Tite  free  acid  in  hydrochloric  acid  speut  pickle  is  neutralised 
by  digestion  with  scrap-iron,  aud  the  resulting  solution  of 
ferrou?  chloride  is  evaporated  to  dryness  in  a  covered 
vessel.  The  dry  ferrous  chloride  is  heated  in  a  current  of 
air  to  obtain  chlorine  and  ferric  oxide.  When  the  pickling 
is  effected  by  sulphuric  acid,  the  spent  pickle  (ferrous 
sulphate  solution)  is  treated  with  calcium,  magnesium,  or 
sodium  chloride,  and  the  corresponding  sulphate  formed  is 
separated,  if  calcium  sulphate,  by  filtration,  or  if  magnesium 
or  sodium  sulphate,  by  crystallisation,  The  ferrous  chloride 
solution  is  then  treated  as  before  described.  Chlorine  may 
also  be  obtained  from  waste  calcium  chloride,  such  as  that 
occurring  in  the  soda  manufacture  by  the  ammonia  process, 
by  treating  it  with  ferrous  sulphate  to  obtain  ferrous  chloride, 
which  is  applied  as  before.  Similarly,  chlorine  may  be 
obtained  from  sodium  chloride  or  magnesium  chloride. 
The  ferrous  sulphate  needed  may  be  obtained  by  roasting 
iron  pyrites. — E.  S. 

The  Separation  of  Salts  from  their  Solutions,  Process  and 
Apparatus  far.  C.  Kellner,  Hallein,  Austria.  Eng.  Pat. 
25,368,  Dec.  81,  1894. 

Advantage  is  taken  of  the  diminishing  solubilities  of  certain 
salts  with  increasing  temperatures  to  separate  such  salts  from 
others  of  which  the  solubility  increases  as  the  temperature 
rises.  Sodium  carbonate,  for  instance,  is  more  soluble  in 
water  at  36°  than  at  100°,  whereas  sodium  chloride  increases 
slightly  in  solubility  within  the  same  range  of  temperature. 
Hence,  if  a  hot  solution  containing  caustic  soda  and  common 
salt  be  carbonated  and  further  heated,  evaporation  going  on 
meanwhile,  the  sodium  carbonate  separates,  when  suitable 
proportions  of  the  two  salts  are  present,  as  in  the  cathode 
liquid  obtained  in  the  electrolysis  of  common  salt. 

The  apparatus  for  carrying  out  this  process  consists  of  a 
crystallising  tower  A,  with  a  vessel  B  at  the  top,  receiving 
the  solution  to  be  treated,  with  ropes  or  chains  s1  s-  s3 
hanging  freely  from  perforations  in  its  bottom,  on  which 
ropes  the  crystals  form.     The  inlet  pipe  R  admits  fire  gases 
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from  a  furnace,  which  supply  the  necessary  carbonic  acid 
gas,  and  by  their  heat,  effect  concentration  of  the  liquid. 
The  crystals  a>  they  fall  are  withdrawn  through  the  side 
opening  C,  whilst  the  mother-liquor  flows  through  the  outlet 
pipe  o,  into  the  receptacle  D,  whence  it  may  be  returned  for 
re  treatment  if  necessary.  The  inflowing  gases  escape  by 
tl  e  outlet  a1. — E.  S. 

Gold  Solvents,  Improvements  in  the  Manufacture  of 
J.  J.  Hood,  London,     Eng.  Pat  882,  Jan.'  14,  1895. 

S<  e  under  X.,  pag 

The  Preparation  of  Sulphocyanides,  An  Improved  Process 
for.  Dr.  A.  Goldberg,  Chemnitz,  and  Dr.  W.  Sieper- 
mann,  Elberfeld,  Germany.    Eng.  Pat.  993,  Jan.  15,  lS'j.-,. 

This  is  a  process  for  preparing  sulphocyanides  of  the 
alkalis,  of  ammonia,  of  magnesia,  and  of  the  alkaline  earths, 
and  for  the  direct  preparation  of  sulphur  by  heatiog  carbon 
bisulphide  with  ammonia  and  the  sulphites  or  hyposulphites 
(thiosulphates)  of  the  base,  the  sulphocyanide  of  which  it 
is  desired  to  prepare. — E.  S. 

Pure  Concentrated  Nitric  Arid  from  Dilute  or  Impure 
Solutions,  Improvements  in  Obtaining.  Dr.  F.  Valentiner, 
Leipzig,  Germany.     Eng.  Pat.  19,192,  (Jet.  12,  1895. 

This  process  consists  in  redistilling  dilute  or  impure  nitric 
acid,  first  mixed  with  concentrated  sulphuric  acid,  in 
vessels  partially  or  entirely  deprived  of  air.  Apparatus 
applicable  for  the  process  is  described  in  Ger.  Pat.  63,207. 

— E.  S. 


VIII.— GLASS.  POTTERY,  ENAMELS. 

Ceramic  Clays  of  the  United  States.     K.  Langenbeck. 
Thonind.  Zeit.  1895.  19,  242. 

Certain  so-called  "  flint-clays  "  occur  in  hard,  rock-like 
masses,  which  absorb  water  greedily  without  noteworthy 
rise  of  temperature,  and  disintegrate,  but  without  becoming 
workable  even  after  a  year's  weathering.  When  ground 
with  water,  however,  these  clays  yield  a  good  plastic  pro- 
duct. A  typical  composition  is:  True  clay,  82  85  per 
cent.;  quartz,  16*58  per  cent.;  felspar,  1-35  per  cent. 
Suitable  glazes  are  of  the  formula::  H'bO ;  O'SAljO  ■ 
2SiO,i  andO-SPbO;  0-lCaO;  0-1K„0;  0  2A1S03;  2SiO- 

"  —  K.  13. 

Gray  Undt  r-Glaze.     Sprechsaal,  1895,  28,  526. 

A  MIXTURE  of  772  parts  oxide  of  tin,  76  parts  felspar,  76 
parts  of  crystallised  borax,  76  parts  of  antimonium  diaphore- 
tieum  (potassium  antimonate),  well  powdered,  mixed,  and 
calcined  in  an  earthenware  kilu,  is  said  to  have  resisted  well 
the  higher  glazing  temperatures,  and  not  to  have  turned  blue. 

A       C      V\* 
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PATENTS. 


A  Combination  of  Wire  ami  Glass.  Machinery  for.  F. 
Shuman,  Philadelphia,   U.S.A.      Eng.  Pat  16,959,  Sept 

10,  1 
Giass  is  rolled  on  to  a  wire   network  arranged  to  travel  on 
a  ribbed  inclined  plane,  kept  cool  by  a  water-jacket. — 15.  B. 

Glass,  Improvements  in  the  Manufacture  of.  Mcwburn 
and  Ellis,  London.  From  Max  Birsch,  Radeberg, 
Saxony.     Eng.  Pat.  17,931,  Sept.  25,  1895. 

The  inventor  finds  that  selenium,  used  either  as  element  or 
in  its  compounds,  has  the  power  if  deeolorisiug  glass.  1  '"i 
a  quantity  of  glass,  in  the  manufacture  of  which  100  kilos, 
of  sand  have  been  used,  about  1  to  5  guns,  of  selenium  are 
sufficient, — V.  C. 


IX.-BOILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Common  Mortar.    Strength    of.      Beschetznick.     Thonind. 
Zeit.'  1895,  19,  811. 

VARIOUS  kinds  of  lime  were  tried,  all  being  slaked  and  then 
allowed  to  mature  for  a  week.  Mixtures  of  the  lime 
thus  treated  and  ordinary  building  sand  were  prepared  and 
tested  after  1.  3,  and  12  months.  As  a  result  it  was  found 
that  "  poor  "  limes  set  more  quickly  than  "  fat  "  limes,  but 
that  the  strength  of  the  latter  was  relatively  greater  when 
the  mixtures  used  were  poor  in  lime.  Thus.  1  :  5  mixtures 
of  fat  lime  had  neatly  the  same  strength  as  1  :  4  mixtures 
of  poor  lime. — B.  15. 

PATENTS. 

Cements,  Improvements  in  and  relating  to  the    Manufacture 
of  for    Making    Mortars    Suitable  for  the    Production  of 

Artificial  Stone,      E.  Weckwarth,  Lima.  Peru,  and  Max 
Hoeft,  Kerlin.    Eng.  Pat  81,734,  Nov.  10,  1894. 

Hitherto  albuminous  cemeuts  have  been  made  with  the 
albuminous  material  in  its  natural  wet  or  adhesive  state,  a 
condition  which  has  rendered  it  difficult  to  obtain  uniform 
mixture.  In  the  present  process,  the  albuminous  material  is 
dried  and  brought  to  a  floury  consistency.  The  substances 
may  be  mixed  in  aqueous  or  alkaline  solution.  Besides 
albumin  :  potash,  lime,  potash  alum,  borax,  ami  plaster  of 
Paris  are  used. — V.  C. 

Sifting  Cement,  Improvements  in  Apparatus  for.      ('.  II. 

Watson,    W.    Bartholomew,    W.    Holden,    Greenhithe. 

Eng.  Pat.  25,152,  Dec.  27,  1894. 
Cement  falls  from  the  stones  on  to  a  horizontal  sieve,  to 
which  is  given  a  reciprocating  motion  by  a  connecting-rod 
and  eccentric.  The  suspension  of  the  sieve  is  arranged  so 
as  to  traverse  the  mateiial  sifted  from  one  end  to  the  other. 
Loosely-suspended  rods,  against  which  the  sieve  strikes  in 
its  travel,  afford  a  vibratory  effect. — 15.  15. 

Blast- Furnace  Slag  ami  other  Slag,  Improvements  in  the 
Manipulation  and  Treatment  of,  and  in  Apparatus 
therefor.  T.  Hydes,  London.  Eng.  Pat.  405.  Jan.  s, 
1 895. 
Tin:  economic  application  of  blast-furnace  slag  has  hitherto 
been  hindered  by  the  cost  of  disintegrating  the  large  blocks 
in  which  it  is  customarily  allowed  to  form.  In  the  present 
invention  the  molten  slag  is  caused  to  run  in  small  streams 
down  inclined  surfaces,  whereby  it  breaks  up  into  globules. 
liy  the  rapid  (billing  of  these  globules,  the  resulting  material 
becomes  very  brittle,  so  that  it  can  be  readily  pulverised  (as 
is  required  in  the  manufacture  of  cement) ;  and,  on  the  other 
hand,  by  allowing  the  globules  to  cool  gradually,  a  very 
tough  material  may  be  obtained  which  is  suitable  for  making 
roads.  —  V.  C. 


X.-METALLURGY. 

Improved  Ten-Ton  Chiorination  Barrel.     Eng.  and 

Mining  J.  60,  18H5.  370. 

The  apparatus,  which  is  lined  with  lead,  was  devised  for 
use  in  i  iie  chiorination  of  gold  ores,  but  it  is  suitable  for  use 
in  other  eases  when-  ores  have  to  be  agitated  with  acid 
solvents.  Where  cyanide  is  to  be  used  as  a  solvent,  the 
joints  of  the  shell  should  be  will  caulked  and  the  lining 
omitted.      The    barrel,  which  revolve-    horizontally,  is  15   ft. 

in  length,  bj  5  ft.'.' in  in  diameter.  The  heads  are  flanged 
spherical  segments  ,  in.  thick.  To  the  shell  are  fastened 
manholes  or  charging-hole  castings  and  the  earning 
flanges  that  support  the  tires  on  which  the  whole  revolves. 

All  joint-  of  the  shell  are  butt  jointed,  with  cover-plate,  and 
are  double-riveted  ;  all  rivets  ami  bolts  have  countersunk 
brads  on  the  inside,  to  leave  a  smooth  surface. 

1  In-  tires  are  heavy  cast-iron  rings,  bolted  to  the  carrying 
flange.  Two  manholes  air  provided  for  charging  and  dis- 
charging pulp.  Tin-  shell  i-  calculated  to  stand  a  working 
pressu f  no  lb.  per  sq.  in. 
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The  lead  lining,  when  the  barrel  is  used  for  chloriuation, 
is  of  18-lb.  chemical  sheet  lead.  It  is  put  in,  carefully 
dressed  back  against  the  shell,  and  bolted  in  place  with  a 
lar^e  number  of  flat-headed  bolts.  Flanges  tapped  for 
2-io.  pipe  are  fastened  with  tap  bolts  to  the  shell  at  top 
and  bottom,  for  the  inlet  and  outlet  of  wash  water  and 
solution  ;  also  holes  are  bored  for  the  inside  filter  frame. 

The  tires  revolve  in  a  set  of  trucks  carrying  four  rollers, 
two  of  "which  serve  as  the  friction-driving  rolls,  and  arc 
keyed  to  a  shaft,  to  which  is  also  keyed  the  large  spur- 
driving  gear;  the  other  two  rollers  are  keyed  to  gudgeons, 
and  revolve  free.  The  speed  of  the  revolving  cylinder  is 
about  8i  revolutions  per  minute. 

The  total  weight  of  the  machine,  as  estimated,  is  about 
28,000  lb.  ;  the  weight  of  the  heaviest  piece,  the  cylinder 
with  lead  liniug,  being  about  14,000  lb.;  without  the  lining, 
about  9,1001b.  The  barrel  is  fitted  with  a  sand-filter  of 
the  kind  described  in  the  EDg.  and  Miuing  J.  for  Sep- 
tember 21st,  1895,  273.— J.  H,  0. 

Cyanide  Process  for  Gold  Treatment,  Contributions  to 
Chemistry  of.  E.  A.  Schneider.  Eng.  and  Mining  J. 
1895,  489,  514. 

To  determine  the  absolute  effect  of  oxygen  on  cyanide 
solutions,  a  scries  of  small-scale  experiments  was  tried, 
from  which  it  was  found  that  oxygen  oxidises  cyanide  to 
cyanate,  but  less  energetically  than  is  frequently  assumed, 
and  more  readily  in  dilute  than  in  strong  solutions  ;  which 
accords  with  Maelaurin's  observation  that  the  weaker 
solutions  absorb  the  larger  volume  of  oxygeD.  But  the 
loss  of  cyanide  observed  with  50  c.c.  of  a  0  ■  25  per  cent, 
solution  of  KCy,  kept  in  contact  with  250  c.c.  of  oxygen 
for  a  week  in  a  closed  bottle,  aud  exposed  to  sunlight,  was 
only  2'78  per  cent.;  whilst  a  similar  solution  left  for  a 
week  in  the  dark  lost  only  1  •  13  per  cent.  Stronger  solu- 
tions lost  less  in  the  sunlight,  and  were  unchanged  in  the 
dark.  The  presence  of  cyanate  was  determined  by  a 
reaction  described  in  a  separate  abstract  (page  51). 

Experiments  with  carbon  dioxide  showed  that  when 
cyanide  solutions  of  varying  strengths  were  exposed  in 
shallow  dishes  to  the  air,  the  weaker  solutions  suffered 
relatively  most,  but  absolutely  least,  alteration  ;  but  when 
a  constant  weight  of  potassium  cyanide  was  dissolved  in 
varying  volumes  of  water,  the  most  dilute  solution  was 
least  affected,  both  absolutely  and  relatively,  by  the  carbon 
dioxide  of  the  air.  The  range  of  decomposition  was  from 
28  to  66  per  cent,  in  one  day.  But  solutions  of  uniform 
strength,  exposed  so  that  the  depth  of  column  varied,  lost 
practically  the  same  amount,  per  unit  of  time,  in  all  cases, 
showing  that  the  layer  of  solution  affected  by  the  carbonic 
acid  is  of  practically  constant  depth.  Agitation  of  the 
solution  is  equivalent  to  increasing  the  depth  of  the  layer. 
A  covering  film  of  coal-oil,  estimated  at  0'04  mm.  in 
thickness,  was  observed  practically  to  prevent  the  decom- 
position of  the  cyanide.  By  treating  cyanide  solutions  with 
a  large  excess  of  pure  carbon  dioxide  in  closed  bottles,  and 
examining  the  residue,  it  was  found  that  either  of  two 
equations  might  be  correct : — 

KCy  +  CO.,  +  H.,0  =  KBC03  +  HCy 

or  2KCy  +  CO.  +  H20  =  K2C03  +  2HCy. 

The  resulting  mixture  of  potassium  carbonate  or  bicarbonate 
with  hydrocyanic  acid  was  found  to  be  an  excellent  solvent 
for  gold,  provided  that  oxygen  was  present. — W.  G.  M. 

Composition   for   Polishing   Metal.      W.  A.  Raymer,   Kim- 
berlev,  Cape  of  Good  Hope.     Eng.  Pat.  17,321,  Sept.  17,   ' 
1895. 

"  Ax  ounce  of  aqueous  ammonia  "  is  diluted  with  3  oz.  of  J 
water,  coloured  with  3  grains  of  orange  dye,  and  made   up 
to  6  oz.  by  the   addition  of  prepared  chalk.     The  product 
is  rubbed  on  the  metal  to  be  polished,  until  dry. — B.  IJ. 

Zinc,  Technical  Analysis  of.      H.  Xissenson  and 
B.  Neumann.     Cheni.Zeit.  1895,  1624. 

See  under  XXIII.,  page  52. 


PATENTS. 

Alloys,  Improvements  in,  for  Anti-Friction  Purposes. 
M.  Wagner,  London.     Eng.  Pat.  22,199,  Nov.  16,  1894. 

According  to  this  improvement,  the  alloy  is  prepared  of 
lead,  tin,  and  antimony,  with  the  addition  of  a  small  quantity 
of  either  barium,  caesium,  calcium,  cerium,  didymium, 
lanthanum,  potassium,  rubidium,  strontium,  tellurium, 
thorium,  zirconium,  or  an  admixture  of  any  of  them.  All 
the  metals  are  fused  separately,  and  the  molten  lead  well 
washed  with  sal-ammoniac,  after  which  the  molten  tin  is 
poured  into  the  cleansed  lead  ;  then  the  antimony  is  added 
and  well  stirred.  A  small  quantity  of  one  or  more  of  the 
above-enumerated  metals  is  then  added,  the  proportion 
varying  according  to  the  nature  of  the  work  required  of  the 
bearings.  The  alloy  is  usually  composed  as  follows  : — 
80  lb.  lead,  15  lb.  antimony,  5  lb.  tin,  and  for  light-run- 
ning shafts,  from  0'25  to  0'50  per  cent,  of  either  of  the 
other  metals  ;  or  for  heavy -running  shafts,  0-5  to  1  per 
cent.  The  compound  is  poured  into  moulds,  and  when 
cold  aud  set,  the  working  surface  is  dressed  ready  for  fitting. 

— G.  H.  R. 

Producing  Magnetic  Oxide  on  Wrought  or  Cast  Iron,  An 
Improved  Method  of.  V.  II.  Bertram!,  Paris.  Eng.  Pat. 
23,855,  Dec.  7,  1894. 

See  under  XIII.  1!.,  page  40. 

Gold    Solvents,    Improvements    in    the   Manufacture    of. 
J..T.  Hood,  London.     Eng.  Pat.  882,  Jan.  14,  1895. 

A  crude  alkali  cyanide  is  freed  from  sulphides  by  any 
known  process,  as  by  agitation  of  the  solution  with  white 
lead  or  litharge ;  and  a  mercury  compound,  "  such  as  the 
chloride,''  is  added,  and  the  mixture  is  evaporated  to  dry- 
ness ;  or  it  is  concentrated  until  a  double  salt  crystallises 
out.  Varying  proportions  of  the  constituents  may  be  used,  as 
two  parts  of  mercury  chloride  to  one  of  potassium  cyanide, 
or  equal  weights  of  each.  Caustic  alkali  may  be  added,  in 
which  case  suitable  proportions  are;  mercury  chloride,  5 
parts  ;  alkali  cyanide,  10  parts,  and  caustic  alkali,  1  part. 
Instead  of  mercury  chloride,  a  lead  compound  may  be  taken, 
obtained  by  boiling  litharge  with  caustic  soda  solution,  to 
which  the  iuventor  adds  "varying  quantities  of  potassium 
or  sodium  cyanide,  or  mixtures  of  these,"  and  evaporates  to 
dryness.  It  is  claimed  that  the  preparation  of  these  solvents 
avoids  the  losses  contingent  on  tbe  evaporation  of  a  simple 
alkali  cyanide  solution. — E.  S. 

The  Utilisation  of  Liquors  jrom  Chlorination-roasted 
Ores  or  Tailings,  Improvemi  nts  relating  to.  H.  Brewer, 
Duisburg,  Germany.     Eng.  Pat.  1348,  Jan.  19,  1895. 

The  liquor  obtained  by  lixiviating  "  chlorination-roasted  " 
zinc  ores,  with  or  without  pyrites  or  iron  oxides,  and  con- 
taining sodium  sulphate  and  chloride,  zinc  chloride,  iron 
sulphate,  and  salts  of  manganese,  cobalt,  nickel,  and  silver, 
is  treated  with  calcium  chloride,  preferably  that  occurring 
as  a  by-product  in  the  ammonia-soda  process,  and  the 
calcium  sulphate  precipitated,  is  separated.  After  precipi- 
tation of  any  silver  present,  the  ferrous  salt  is  oxidised  by 
air,  and  thrown  down  as  ferric  hydroxide  by  calcium  car- 
bonate. Cobalt,  manganese,  and  nickel  are  precipitated 
by  chlorine  or  bleachiDg-powder,  and  tbe  liquor,  now  con- 
taining substantially  zinc,  sodium,  and  calcium  chlorides,  is 
evaporated;  the  sodium  chloride  that  salts  out  is  removed 
for  application  in  the  chlorination  process,  and  the  mother- 
liquor  is  electrolysed  to  obtain  zinc  and  chlorine. 

When  the  chlorination-roasted  ores  are  cupreous,  the 
silver  and  copper  may  be  separated  from  the  liquor  either 
before  or  after  the  treatment  with  calcium  chloride.  The 
copper  can  be  separated  by  iron  or  by  electricity  with 
simultaneous  elimination  of  chlorine,  or  by  both  processes. 

—  E.  S. 
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XI.-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

(.4.)—  ELECTRO-CHEMISTRY. 

Carbon,  Transformation  into  Plumbago.  J.  Reyval. 
L'Eclairage  Electrique,  IS'.i.J.  4,45-1;  Proc.  lust.  Civil 
Eng.  1895;  123,  78. 

Messrs.  Girard  and  Street  have  devised  several  special 
kinds  of  electric  furnaces  for  the  purpose  of  transforming 
carbon  into  graphite.  The  author  thus  describes  these 
furnaces  and  the  process  : — The  carbon  rod  to  be  converted 
into  graphite  is  passed  through  a  block  of  refractory 
material.  having  a  small  heating  chamber  in  the  centre. 

A  second  carbon  enters  this  chamber  at  right  angles  to 
the  first  carbon,  and  an  arc  is  maintained  between  the 
two.  The  speed  at  -which  the  first  carbon  is  caused  to 
pass  through  the  chamber  is  regulated  in  accordance  -with 
the  temperature  to  which  it  is  to  be  raised.  In  the  case 
of  circular  carbons  for  arc-lighting,  the  carbon  rod  to  In- 
converted  is  given  a  motion  of  rotation  as  well  as  of 
translation.  The  effect  is  then  as  follows  : — The  action  of 
the  arc  leaves  a  spiral  trace  on  the  carbon  to  be  converted. 
Its  size  on  a  0  55-in.  diameter  carbon  with  a  40-ampere 
arc,  was  ~\  in.  broad  and  about  -^  in.  in  depth,  and  this 
represents  the  carbon  converted  into  graphite. 

By  regulating  the  speed  with  the  temperature  the  whole 
surface  of  the  carbon  can  easily  be  converted.  In  this 
process  the  carbon  to  be  treated  was  connected  to  the 
positive  pole.  The  alterations  effected  were  as  follows  :  — 
The  electrical  conductivity  of  the  carbons  is  increased  in 
the  ratio  of  1  to  4,  and  the  conductivity  to  heat  in  about 
the  same  proportion.  The  density  of  the  untreated  carbon 
of  055  in.  diameter  was  1  •  98,  and  after  treatment  was 
increased  to  2*6.  The  proportion  of  carbon  converted  into 
plumbago  was  in  this  case  85  per  cent,  of  the  whole.  The 
carbon  so  treated  is  being  used  in  arc-lamps,  for  the  brushes 
of  dynamos,  and  as  electrodes  in  the  electrolysis  of  alkaline 
salts. 

PATENTS. 

Carbon  for  Electrical  and  other  Purposes,  Improvements 
in  ih,  Manufacture  of .  C.  P.  Shrewsbury,  F.L.  Marshall, 
and  J.  Cooper,  London,  and  J.  L.  Dobell,  Modbury, 
Devon.     Eng.  Pat.  15,782,  Aug.  18,  1894. 

See  under  II.,  page  25. 

Saccharine  Syrups  or  Liquids,  Improvements  in  the  Method 
of  and  Apparatus  for  Purification  oj.  G.  tiiu,  Paris. 
Eng.  Pat.  22,568,  Nov.  21,  1894. 

.See  under  XVI.,  page  42. 

Gas  Batteries,  Improvements  in.      II.  T.  Barnett,  London. 
Eng.  Pat.  23,590,  Dec.  5,  1894. 

The  inventor  proposeB  the  use  of  a  carbon  electrode  of 
numerous  short  outstanding  filaments  in  contact  with  a 
suitable  conducting  support.  Carbonised  vclvetv  fabrics 
are  claimed.  The  object  is  to  increase  the  occlusive  power 
for  the  gas  in  which   such  an  electrode  is  emploved. 

— J.  C.  R. 

Primary  Batteries,  Improvements  in.  E.  M.  Levetus, 
II.  Levetus,  and  \Y.  Rowbotham,  Birmingham,  England. 
Eng.  I'at.  107,  Jan.  2,  1895. 

The  object  of  this  invention  is  to  utilise  the  increase  of 
temperature  which  takes  place  in  the  working  of  a  cell,  to 
provide  for  tin-  circulation  of  the  electrolyte  in  order  to 
diminish  polarisation,  and  relates  to  that  class  of  battery  in 
which  carbon  is  the  positive,  whilst  iron  or  other  suitable 
metal  is  the  di  gi  five  element.  The  cell  is  divided  into  four 
or  more  compartments  by  the  plates,  which  are  placed  uear 
tooiicannilirr.au'1.  are  provided  with  circulation  openings 
at  the  top  and  bottom;  E0  that  the  heated  fluid  betwa  n  the 
carbon  and  the  metal  plates  can  rise  and  flow  into  the 
outer  compartments. — (!.  II.  R. 


O.rygen    into    Ozone,    Apparatus  for  Transforming.       M. 
Otto,  Paris,  France.     Eng.  Pat.  748,  Jam  11,  1895. 

The  apparatus  consists  of  a  rectangular  box  of  wood  coated 
internally  with  a  protective  varnish,  and  standing  on 
insulating  feet.  The  box  contains  a  series  of  parallel 
elements,  each  consisting  of  two  glass  plates  having 
perforations  at  their  one  end.  and  having  between  them  a 
sheet  of  aluminium  or  other  conducting  material,  stopping 
short  of  the  perforations,  which  are  arranged  alternately  at 
the  lower  end  of  one  element  and  at  the  upper  end  of  the 
next  one.  The  end  plates  are  only  provided  with  one 
opening  for  the  entry  and  egress  respectively  of  the  gas  to 
be  ozonised.  The  glass  plates  are  separated  by  thin  strips 
of  asbestos,  and  the  end  plates  rise  above  the  others,  the 
trough-like  space  thus  formed  being  filled  in  with  suitable 
cement  to  seal  the  box  hermetically.  The  alternate  con- 
ducting plates  are  connected  to  one  terminal,  whilst  the 
remaining  plates  are  connected  to  the  other  pole  of  a 
Kuhmkorff  coil  or  high-tension  alternating  current 
generator.  The  electrical  discharge  takes  place  across  the 
spaces  between  the  successive  elements,  whilst  the  current  of 
oxygen  to  be  ozonised  flows  in  a  zigzag  course  through  the 
apparatus. — G.  H.  R. 

Electrical    Storage    Batteries,    Improvements    in.     J.    B. 

Marchant  and    J.    Woolley,   London.     Eng.  Pat.    1676, 

Jan.  24,  1895. 
These  improvements  relate  to  the  construction  of  electrodes 
for  secondary  batteries  of  lead  shot,  solid  or  hollow,  retained 
in    either    metallic    or    non-metallic,   perforated    or    non- 
perforated  vessels. — J.  C.  R. 

Electric  Accumulators,  Improvements  in  and  relating  to. 
O.  Pirsch,  Liege,  Belgium.  Eng.  Pat.  1717,  Jan.  24,  lb95. 
The  plates  are  constructed  of  a  thin  metal  plate  surrounded 
by  a  frame  of  similar  metal,  the  core  of  which  is  provided 
with  projections,  protuberances,  or  rents  in  the  metal,  which 
are  so  arranged  that  their  curved  outer  extremities 
hold  the  active  material  in  contact  with  the  metallic  core. 
The  plate  is  filled  up  to  the  depth  of  the  frame  with  active 
material,  which  is  loosely  compressed,  and  is  maintained 
against  the  core  by  the  claw-like  protuberances.  It  is 
claimed  that  this  construction  allows  the  electrolyte  to 
penetrate  throughout  the  mass,  and  renders  the  whole 
active,  whilst  the  numerous  protuberances  ensure  good 
conductivity. — G.  H.  R. 

Primary  Batteries,  Improvements  in  and  relating  to.  W. 
Rowbotham  and  H.  and  S.  I.  Levetus,  Birmingham. 
Eng.  Pat.  7600,  April  16,  1895. 

This  relates  to  single-fluid  primary  batteries,  and  has  for 
its  object  the  circulation  of  the  exciting  fluid  for  reducing 
polarisation.  This  is  effected  in  a  battery  of  cells  by  suit- 
able openings  for  the  flow  of  the  electrolyte,  arranged 
alternately  at  top  and  bottom  of  the  dividing  walls.  Where 
iron  and  carbon  form  the  couple,  the  following  i>  given  as 
the  electrolyte  : — Bichromate  of  soda,  1  part :  sulphuric 
acid,  5  parts;  water.  25  parts.  Eng.  Rat.  107  of  1895  is 
referred  to  (see  Col.  1).— J.  C.  R. 

Primary  Batteries,  Improvements  in   and  relating  to.      \Y . 

Rowbotham    and  II.  Levetus,  Birmingham.     Eng,    I'at. 

L8 ,730,  July  is,  1895. 
The  essential  features  of  these  improvements  an-  in  the 
direction  of  circulation  of  the  electrolyte  and   the  construc- 
tion   of   the  carbon    elements   in   the  form   of  tubes   having 
their  upper  cuds  open  to  the  atmosphere. 

An  iron  electrode  is  enclosed  in  a  hag  or  covering  of 
flannel.  The  batterj  solutions  consist  ol  bichromate  of 
soda  and  dilute  sulphuric  acid  for  the  carbon  elements,  and 
Sulphuric  acid  and  water  for  the  iron  elements. — I.  ( '.  ],'. 

Galvanic  Batteries,  Improvements  in.  R.  W.  Gordon, 
Massachusetts,  America.  Eng.  I'at.  13,900,  July  20, 
1895.    . 

In    the  improved    cell  the    positive    element    is  formed    of 

/.ine,  which  is  preferably  fluted,  while  the  negative  clement 

:    is  copper  or  iron,  and  the  depolarising  agent  black  oxide 
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of  copper,  the  exciting  fluid  being  a  solution  of  caustic 
soda.  The  elements  are  contained  in  a  jar  provided 
with  a  tightly. fitting  cover  which  has  a  central  opening 
closed  by  a  plug  of  insulating  material,  from  which  the 
zinc  i>  suspended.  The  negative  element  is  arranged  con- 
centrically around  this,  and  is  suspended  from  tin-  cover. 
It  consists  of  a  receptacle  formed  of  concentric  perforated 
inner  and  outer  walls,  closed  at  the  bottom  by  an  annular 
plate,  tin-  space  between  the  walls  being  filled  with  black 
oxide  of  copper. — G.  H.  R. 

Primary  Batteries,  Improvements  in  and  relating  /<>.     W. 

Rowbotham.  Birmingham.      Eng.  Pat.    14,i.">8,  July  25, 
1895. 

Thk  claim  here  is  fcr  a  primary  cell  in  which  the  carbon 
elements  consist  of  porous  carbon  tubes  which  are  open  to 
the  atmosphere  at  both  ends  (see  foregomg  abstract  of  Eng. 
l'at.  13,730,  above).— J.  C.  R. 

Primary   Batteries,  Improvements  in  and  connected  with. 

\\ .      Kowbotham,     Birmingham.       Kng.     Bat.      15,371, 

Aug.  15,  1895. 
A  PRtMAjtY  cell  is  claimed  in  which  the   carbon   elements 
consist   of   plates   of    porous   carbon   or    graphite    having 
pasBagAS   extending  through   them  from  edge   to  edge  and 
open  to  the  atmosphere  (see  page  39). — J.  C.  R. 

Galvanic  Dry  Cells,  Improvements  in.  C.  K.  C.  Jung- 
nickel,  Altona,  Germanv.  Eng.  Pat.  17,259,  Sept.  16, 
1895. 

To  avoid  the  bursting  of  the  seal,  or  closure  of  the  cell, 
or  even  the  cell  itself,  by  interior  evolution  of  gas,  in  the  case 
of  dry  cells,  the  inventor  applies  a  gas  regulator  in  the  shape 
of  an  inverted  closed  tube  or  chamber  of  glass  placed  in 
the  cells.  At  the  bottom  of  this  "  regulator  "  is  a  small 
aperture.  If  gases  are  generated  inside  the  cell  and  not 
able  to  escape  with  sufficient  rapidity,  they  will  force  the 
electrolyte  through  this  small  aperture  into  the  regulator. 
the  air  in  which  will  be  more  or  less  compressed  end  so  act 
as  a  regulator. — J.  C.  R. 

Electric  Butteries,  Primary,  Improvements  in.     M.  M.  Hair, 
Paris,  France.     Eng.  Pat.  17,603,  Sept.  20,  1895. 

The  claim  is  for  an  electric  battery,  the  negative  electrode 
of  which  has  "  agglomerate '*  (peroxide  of  manganese  and 
carbon)  blocks,  or  pieces-,  secured  thereto  by  screw  bolts, 
studs,  or  pins. —  J.  C.  R. 

Galvanic  Butteries,  Improvements  in  Tubular.  E.  S. 
Boynton,  Brooklyn,  U.S.A.  Eng.  Pat.  20,214,  Oct.  26, 
1895. 

This  invention  relates  to  galvanic  batteries  in  which  all  the 
cells  or  elements  are  merged  or  combined  into  the  form  of  a 
common  receptacle  for  the  liquid  electrolyte.  One  of  the 
electrodes  (carbon)  forms  a  fixed  part  of  said  receptacle 
(shown  as  a  cylinder),  and  the  other  (zinc)  being  remov- 
able.—J.  C.  R. 

(£.)— ELECTRO-MET  ALLU  RGY. 

The  Nickel-plating  of  Wood,  Processes  for.      Dingier' s 
Polyt.  J.  298,  [8],  72. 

The  articles  to  be  nickel-plated  must  fir<t  of  all  be  coated 
with  metal ;  for  this  purpose  the  following  three  solutions 
are  employed; — I.  1'  gnus,  of  caoutchouc  slicings  are 
dissolved  in  10  grins,  of  carbon  bisulphide,  and  4  grms.  of  i 
melted  wax  are  poured  into  the  solution.  A  mixture  which 
has  been  prepared  beforehand,  consisting  of  5  grins,  of 
phosphorus  in  60  grms.  carbon  bisulphide,  with  5  grms. 
turpentine  and  4  grms.  of  powdered  asphalt,  is  then  added, 
and  the  whole  shaken.  II.  2  grms.  of  silver  nitrate  are 
dissolved  in  600  grms.  of  water.  III.  10  grms.  of  chloride  of 
gold  are  dissolved  in  600  grms.  of  water.  The  conducting 
wires  are  attached  to  the  article,  which,  after  being  immersed 
in  the  first  solution,  is  allowed  to  dry.  The  second  solution 
is  poured  over  it,  and  it  is  kept  suspended  until  the  surface 
has  a  dark  lustre,  when  it  is  rinsed  with  water   and  treated 


in  a  similar  manner  with  the  third  "solution.  The  surface 
has  now  a  yellowish  sheen,  and  the  wood  is  sufficiently  pre. 
pared  for  electrolytic  deposition. 

Langbein's  dry  process  consists  in  quickly  pouring  over 
the  article  a  collodion  solution  of  potassium  iodide,  diluted 
with  an  equal  volume  of  ether-alcohol ;  when  the  layer  is 
just  about  to  set,  the  wood  is  laid  in  a  weak  -olution  of 
silver  nitrate,  light  being  excluded.  A^  soon  as  a  yellow 
colour  appears,  the  wood  is  rinsed,  exposed  to  sunlight, 
and  covered  with  copper,  prior  to  being  nickel-plated. 

Wooden  handles  for  surgical  instruments  may  be  treated 
by  immersion  in  an  ethereal  solution  of  paraffin  or  wax, 
and  when  the  ether  has  evaporated,  fine  graphite  is 
powdered  over  them,  or  the  wax  is  covered  with  bronze 
powder,  and  all  unevenness  of  surface  removed.  When  the 
articles  are  to  be  electrolytically  coated  with  copper,  they 
are  placed  in  a  bath,  the  composition  of  which  varies  with 
the  current  employed  ;  generally,  it  consists  of  30  litres  of 
18  per  cent,  copper  sulphate  solution,  and  li  litres  of  66  per 
cent,  sulphuric  acid.  When  a  sufficient  amount  of  copper 
is  deposited,  the  articles  are  ground,  polished,  and  nickel- 
plated  in  a  bath  composed  of  500  grms.  of  ammonium 
nickelous  sulphate,  -">o  grms.  of  ammonium  sulphate,  and 
10  litres  of  distilled  water.  If  blue  litmus  paper  be 
quickly  reddened  by  this  solution,  the  acidity  is  reduced 
to  such  a  point  by  addition  of  ammonium  chloride,  that  the 
reddening  is  only  slowly  developed. — J.  L.  P. 

PATENTS. 

Metallic  Alloys,  Process  for  the  Treatment  of  certain,  for 

the  Manufacture  of  Elements  for  Voltaic  /latteries  and 
Caustic  Alkalis  or  their  Derivatives.  L.  P.  Hulin, 
Modane,  France.     Eng.   Pat.  23,198,  Nov.  29,  1894. 

According  to  this  process,  the  alloys  employed  are  those 
described  in  Eng.  Pat.  23,117,  Nov.  28;  1894  (this  Journal, 
1895,  1049),  and  it  is  preferred  to  construct  the  electrodes 
by  casting  an  alloy  of  barium  and  lead  round  a  lead  grid, 
but  a  support  of  any  metal  less  fusible  than  the  alloy,  such 
a^  copper,  may  be  used  ;  and  the  alkali  metal  forming  the 
alloy  depends  on  the  nature  of  the  alkali  to  be  produced. 
The  castings  are  arranged  in  a  series  of  troughs  alternately, 
between  carbon  plates  of  the  same  sign,  and  the  spongy 
plates  are  arranged  in  a  second  series,  all  the  plates  of  like 
sign  being  connected  together  in  each  series.  The  metal 
plates  of  the  first  series  are  then  connected  to  the  carbon 
plates  of  the  second,  whilst,  correspondingly,  the  spongy 
plates  of  the  second  series  are  connected  to  the  carbon 
plates  of  the  first.  The  first  series  of  troughs,  which  con- 
tain the  plates  of  alloy,  are  filled  with  a  cold  solution  of 
alkaline  nitrate,  sulphurous  acid,  or  sulphites,  according  to 
the  by-products  required  ;  whilst  the  second  series  of  troughs, 
in  which  the  plates  are  to  be  peroxidised,  are  filled  with  a 
dilute  solution  of  sulphuric  acid. — G.  H.  R. 

Zinc  and  Lead,  Process  and  Apparatus  for  the  Production 
of,  by  Electrolysis  of  the  Melted  Chlorides.  R.  O. 
Lorenz.     Eng.  Pat.  25,074,  Dec.  24,  1894. 

The  object  of  this  invention  is  to  effect  the  working  of  ores 
or  residues,  or  alloys  containing  zinc  and  lead,  by  converting 
them  into  chlorides  and  subjecting  them  to  fractional 
electrolysis  at  a  temperature  of  from  450°  C.  to  680°  0., 
with  the  addition,  as  may  be  required,  of  small  quantities  of 
litharge,  red  lead,  peroxide  of  lead,  zinc  oxide,  or  other 
metallic  oxides  or  peroxides,  or  of  common  salt,  potassium 
chloride,  magnesium  chloride,  calcium  chloride,  sodium 
fluoride,  or  similar  fluxes  for  preventing  frothing  and  for 
regulating  the  process.  The  ores  or  residues  are  lixiviated 
by  means  of  hydrochloric  acid  or  acetic  acid,  with  precipi- 
tation, if  required,  of  the  lead  and  silver  chlorides  by  the 
addition  of  concentrated  hydrochloric  acid,  or  introduction 
of  hydrochloric  acid  gas.  The  electrolysis  is  effected  in  an 
inclined  trough  of  porcelain  or  fireclay,  which  is  enclosed  in 
an  iron  easing,  and  has  an  air-tight  cover  through  which  the 
electrodes  are  passed.  Suitable  means  for  charging  and  for 
leading  off  the  gas  are  provided,  and  at  the  lower  end  is  a 
depression  or  pocket  connected  with  a  pipe  through  which 
the  metal  produced  during  electrolysis  can  be  drawn  off. 
Both  the  electrodes  are  made  of  carbon,  and  given  the  form 
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of  a  grating,  so  that  the  gas  generated  ou  the  under  side  of 
the  anode  can  freely  rise,  whilst  the  metal  deposited  on  the 
cathode  can  fall  through  to  the  hottom  of  the  vessel.  The 
anode  is  placed  about  the  middle  of  the  vessel,  and  ahove 
the  cathode.— G.  II.  B. 

Aluminium,  A  New  Process  for  the  Electrolytic  Prepara- 
tion of.  A.  Roger,  Paris,  France.  Eng.  l'at.  6431, 
March  as,  1895. 

The  process  consists  in  the  electrolysis  of  an  alkaline  solu- 
tion prepared  from  bauxite,  in  an  ehonite  vat,  the  bottom 
of  which  is  covered  with  a  layer  of  mercury,  which  forms 
the  cathode.  The  anode  is  prepared  from  finely  powdered 
bauxite  and  crude  petroleum  mixed  in  suitable  proportions 
to  form  a  thick  paste,  which  is  rolled  into  a  conical  shape, 
and  then  calcined  at  a  high  temperature  in  a  closed  jar. 
Suitable  means  are  provided  for  stirring  the  electrolyte 
whilst  the  process  is  in  operation,  and  for  withdrawing  the 
amalgam  formed.  The  aluminium  prepared  in  this  way 
contains  2  per  cent,  of  sodium,  which  is  stated  to  be  an 
advantage,  as  it  protects  the  aluminium  from  oxidation  when 
it  is  cast  into  ingots. — G.  H.  R. 


XII.-FATS,   OILS,  AND  SOAP 
MANUFACTURE. 

Lard,  Analysis  of.     A.  Goske.     Chem.  Zeit.  1S95, 19,  1013. 
See  under  XXIII.,  page  53. 

PATENTS. 

Vegetable  Fibre  Soap.     E.  Uebrig,  Berlin.     Eng.  Pat. 
18,017,  Sept.  26,  1895. 

In  place  of  the  pumice  powder  often  added  to  soaps  in  order 
to  increase  their  detergent  properties,  the  inventor  uses 
sawdust,  "  wood  flour,"  ground  wood,  &c. — F.  II.  L. 

Suint  from  Wool,  Improvements  relating  to  the  Removal 
of  Recovering  or  Separating  Certain  Constituents  from 
the  Suint,  and  Obtaining  Certain  Valuable  Products 
therefrom.  H.  E.  Newton,  London.  From  J.  II.  Wing- 
field,  Montclair,  N.J.,  U.S.A.  Fug.  Pat.  20,433,  Oct.  29, 
1895. 

The  solvent  employed  in  this  process  for  treating  the  wool, 
consists  of  a  heavy  petroleum  oil  (sp.  gr.  0-837 — 0-878)  at 
a  temperature  of  120°  F.  On  cooling  the  resulting  liquid  to 
about  70'  F.,  the  cholesterol  of  the  suint  separates  out  as  a 
heavy  deposit,  while  the  "  glycerides  "  remain  in  solution. 
This  solution  is  found  to  be  an  efficient  substance  for  the 
scouring  of  the  wool,  leaving  it  in  a  condition  suitable  for 
the  subsequent  carding.  Sec.  The  wool  is  treated  with  the 
petroleum  oil  in  an  ordinary  wool-scouring  bowl  fitted  with 
pressure  rollers.  One-half  to  one  gallon  of  solvent  is 
employed  per  lb.  of  wool,  and  after  about  20  minutes'  action, 
the  greater  part  of  the  liquid  is  drawn  off,  the  operation 
being  repeated  if  necessary.  The  wool  is  treated  with  water 
or  neutral  soap,  rinsed,  pressed,  and  dried.  After  nitration, 
the  liquid  is  cooled,  the  deposit  removed,  and  the  clear 
solution  used  over  again.  The  latter  may  also  be  employed 
as  a  lubricant,  or  for  use  on  leather,  and,  containing  no  free 
fatty  acids,  it  is  much  better  adapted  for  either  purpose 
than  the  analogous  mixture  of  degras  and  petroleum  oil. 

— F.  H.  L. 


XIII -PIGMENTS,  PAINTS  ;  EESINS. 
VAKNISHES ;  INDIA-RUBBER.  Etc. 

(A.)— PIGMENTS,  PAINTS. 

PATENT. 

Drying  and  Packing  White  Lead  and  the  like.  Improve- 
ments relating  to.  E.  J.  Read,  St.  Albans.  Eng.  l'at. 
■J  1, 74.fi,  Dec.  20,  1S94. 

The  lead    is    dried   in  a  flat   metal  pan,  heated   from  below, 
over  which  a  traveller  works  on  rails.     The  traveller  can  ies 


a  number  of  stirrers  extending  to  the  bottom  of  the  pan,  and 
also  an  ejecting  device,  which,  every  time  the  traveller  reaches 
the  end  of  its  stroke  and  arrives  at  the  edge  of  the  pan, 
pushes  a  certain  amount  of  the  material  into  a  shoot  leading 
to  the  casks  to  be  filled.  The  whole  apparatus  is  covered 
with  a  movable  hood  connected  with  a  chimney. — F.  H.  L. 

(B.)— RESINS,  VARNISHES. 
PATENTS. 
Producing   Magnetic  Oxide  on   Wrought  or  Cast  Iron,  An 
Improved   Method  if      P.    H.    Bertrand,    Paris.      Eng. 


Pat.  23,855,  Dec. 


1894. 


One  part  of  manganese  peroxide  is  boiled  with  99  parts 
of  "oil"  until  it  is  converted  into  sesquioxide.  The 
resulting  varnish  is  applied  to  the  iron  after  cleaning,  and 
the  articles  are  heated  to  800° — 1,000°  C.  for  about  20 
minutes.  Further  decomposition  occurs,  the  manganese 
being  converted  info  Mn.,(>4,  whilst  the  iron  becomes  coated 
with  a  film  of  the  similar  (magnetic)  oxide.  The  manganese 
may  also  be  used  in  the  form  of  a  3  per  cent,  aqueous 
solution  of  the  acetate,  or  the  moulds  in  which  the  iron  is 
cast  may  be  varnished  with  the  above  material. — F.  H.  L. 

Metal  Glazing  Pars,  Enamelling  or  Varnishing.  E.  B. 
and  J.  H.  Podmore,  Brighouse,  Yorkshire.  Eng.  Pat. 
25,241,  Dec.  29,  1894. 

The  "  glazing  bars  "  of  the  roofs  of  greenhouses.  &c,  are 
coated  with  a  mixture  of  anime,  poppy- seed  oil,  carbolic 
acid,  and  turpentine.  —  F.  II.  L. 

Protecting  Bright  Metals,  Improved  Varnish  for,  and 
Solvent  for  Removing  such  Varnish  when  required. 
H.  Crowther,  Leeds.     Eng.  Pat.  2196,  Jan.  31,  1895. 

The  varnish  consists  of  dammar  dissolved  ia  benzene  or 
similar  liquid;  and  the  solvent,  of  nitrobenzene  (1  part) 
and  crude  benzene,  &c.  (3  parts). — F.  H.  L. 

(C.)—  INDIA-RUBBER,  &c. 

African  India-Rubber.     A.  Dewevre.     Ann.  Soc.  Scieut. 
de  Bruxelles,  1895, 19. 

The  following  are  the  most  important  species  of  Landolphia 
found  in  Africa  from  which  rubber  is  obtained  : — L. 
Petersiana,  senegalensis,  lucida,  owariensis,  tomentosa, 
kirhii,  madagascariensis  (in  Madagascar).  The  wide- 
spread L.  comorensis  var.florida,  however,  yields  a  product 
of  little  value,  used  only  to  adulterate  saps  of  better  quality. 

—A.  C.  W. " 
PATENT. 

Plastic  Rubber  Compounds  (  Old  Ruliber  Goods),  Improve- 
ments relating  to  the  Treatment  of.  11.  II.  Lake,  London. 
From  \V.  ('able,  Boston,  U.S.A.  Eng.  Pat.  1948, 
Jan.  28,  1895. 

In  working  up  old  articles  made  of  rubber.it  i<  usual  to 
pa>s  the  material  through  a  roller  mill  which  produces  a 
sheet  of  about  r±-  in.  in  thickness,  in  order  to  be  able  to 
see  and  pick  out  the  impurities.  According  to  this  patent, 
the  mill  is  fitted  with  three  rollers  arranged  vertically  over 
one  another,  the  top  pair  running  at  ahoul  equal  speeds 
in  contrary  directions,  and  being  set  at  the  required 
distance  apart,  The  rubber  is  made  to  pass  between  them, 
then  over  the  middle  roller,  where  it  is  inspected,  and  the 
foreign  matters  removed.  It  then  travels  to  the  third 
roller,  geared  at  half  the  speed,  and  set  at  double  the 
original  distance  from  the  middle  one.  Bj  tin-  construction, 
the  sheet  thickens  up  again,  and  can  be  caught  liy  a  small 
delivery  roller  without  fear  of  tearing  it — an  accident  that 
frequently  happens  to  the  calenders  of  ordinary  con- 
struction, involving  the  stoppage  of  the  machine.  —  F.  II.  I,. 


XIV.-TANNING.  LEATHER,  GLUE.  SIZE. 

Disinfection  of  Sides  in  til,    tinted  States,      I.oard  of 
Trade  J.,  Jan.  1896,  62. 

A   despatch,  dated   l^tli   December  last,  has  been  received 
from  the  Foreign  ( Iffioe,  inclosing  copy  of  a  circular  issued 
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by  the  United  States  Treasury  Department,  containing  the 
following  revised  regulations  for  the  disinfection  of  hides :  — 

"  Representations  having  been  made  that  the  process 
promulgated  on  November  14,  1895  (this  Journal,  1895, 
1052),  for  the  disinfection  of  hides  of  neat  cattle  intended 
for  shipment  to  the  United  States,  is  attended  with  injury 
to  the  hides,  the  following  method,  suggested  by  the 
Department  of  Agriculture,  is  adopted  hereby,  and  will  be 
required  in  all  cases  of  shipments  of  such  hides,  when  not 
dry-salted  or  arsenic-cured,  from  the  countries  of  Europe, 
Asia,  Africa.  Australia,  and  South  America,  viz.  :  — 

"  Dry  hides  which  have  not  been  salted  or  arsenic-cured 
should  be  disinfected.  Disinfection  with  sulphur  dioxide 
nmy  be  accepted  in  ease  a  room  is  provided  which  can  be 
tightly  closed,  and  also  in  case  the  bundles  of  hides  are 
undone  and  each  hide  suspended  separately  from  the  ceiling 
in  such  a  manner  that  there  may  be  free  circulation  of  the 
sulphur  fumes,  and  that  all  parts  of  the  surface  may  be 
acted  upon.  There  should  be  at  least  4  lb.  of  sulphur 
burned  to  each  1,000  cubic  feet  of  air  space,  and  the  room 
should  be  kept  closed  and  the  hides  subjected  to  the  sulphur 
dioxide  for  six  hours  ;  or  the  dry  hides  may  be  immersed  in 
a  4  per  cent,  solution  of  carbolic  acid,  or  a  1  to  1,000  solu- 
tion of  bichloride  of  mercury,  until  they  are  thoroughly  wet 
with  the  disinfectant.  Fresh  or  moist  hides,  whether  salted 
or  not,  should  be  disinfected  by  immersion  in  a  5  per 
cent,  solution  of  carbolic  acid,  or  a  1  in  1,000  solution  of 
bichloride  of  mercury. 

"It  should  be  understood  that  the  regulations  herein 
provided  do  not  in  any  way  modify  or  affect  any  regulations 
concerning  disinfection  issued  under  the  quarantine  laws  of 
the  United  States." 

Agricultural    Value  of  Leather   Waste.     Lindsev.     Agric. 

Science,  1894,  8,  98. 

See  under  XV.,  page  41. 

Oak  -  Wood   Extract,  Analysis  of,  by  the  Hide  Powder 

Method.     F.  Cerych.     Der  Gerber.  1895,  21,  241— 243. 

See  under  XXIII.,  page  54. 

Trades  Waste,    Treatment  of.      W.   Xavlor.      Proe.  Inst. 
Civil  Eng.  1895,  123,  [Part  I.]. 

See  under  XVIII.  B.,  page  46. 

PATENTS. 

Marbled  Leather,  Improvements  in  the  Manufacture  of. 
R.  Haddan,  London.  From  J.  Scholl,  New  York,  U.S.A. 
Eng.  Pat.  16,493,  Sept.  3,  1895. 

The  skins  are  tanned,  preferably  with  sumach,  stretched 
and  dried,  scraped  on  the  flesh  side,  and  nailed  to  boards. 
To  effect  the  marbling,  the  oil  colour  (aniline  colours  are 
not  suitable)  is  dropped  on  to  the  surface  of  a  solution  of 
salt  in  a  vat  and  caused  to  form  any  desired  configuration 
by  imparting  to  the  water  an  appropriate  movement,  either 
by  fanning  it  or  stirring  it,  or  by  dissolving  a  small  quantity 
of  potassium  carbonate  in  the  water.  If  more  than  one 
colour  is  to  be  used,  each  is  added  in  turn.  The  skin, 
nailed  to  its  board,  is  now  introduced  in  an  inclined 
direction,  so  that  the  surface  of  the  skin  takes  up  the 
colour  or  colours  floating  on  the  water.  The  coloured 
skins  are  dried  in  a  heated  room,  removed  from  the  boards, 
and  passed  through  slightly  heated  calendering  rolls. 
Excess  of  colour  is  removed  by  a  soft  brush  and  the 
skin  again  calendered.  The  dried  skin  is  next  polished 
with  a  solution  of  shellac  in  alcohol,  on  the  coloured  surface, 
and  finally  rendered  pliable  by  scraping  its  back  with  a 
suitable  knife. — A.  G.  B. 

Raw  Hides,  An  Improved  Process  and  Apparatus  for  the 
Treatment  of.  A.  F.  Dichl,  Weimar,  Germany.  Eng. 
Pat.  18,178,  Sept,  28,  1895. 

The  improvement  is  in  the  liming  process.  Instead  of 
being  laid  away  in  a  pit  containing  milk  of  lime  and 
periodically  withdrawn  for  the  purpose  of  plunging  the 
pit,  the  hides  are  suspended,  by  means  of  hooks,  in  a 
vertical  position  in  the  pit,  and  the  milk  of  lime  is  kept  in 


rotatory  and  upward  movement  by  the  revolution  of  a 
vertical  shaft,  which  carries  four  radial  blades  at  the 
bottom  of  the  pit.  Two  of  these  blades  are  set  at  an  angle 
so  as  to  cause  the  upward  movement  of  the  liquor.  It  is 
claimed  that  the  softening  of  the  hair  roots  is  much 
expedited  by  this  movement,  and  that  the  hides  benefit 
from  not  being  exposed  to  the  air.  The  system  may  be 
applied  to  anv  unhairing  process  in  wdiich  a  liquid  is  used. 

—A.  G.  B. 


XV.-MANURES,  Etc. 

Leather  Waste,  Agricultural    Value  of.     Lindsey.     Agric. 
Science,  1894,  8,  98. 

Leather  is  less  soluble  in  pepsin  than  dried  blood,  but  is 
rendered  more  soluble  by  steaming  or  treating  with  hot 
sulphuric  acid;  1,000  lb.  of  sulphuric  acid  (50°  B.),  300  lb. 
of  powdered  leather,  400  lb.  of  water,  and  1,350  lb.  of  raw 
phosphate  are  the  quantities  recommended  for  the  pre- 
paration of  a  manurial  mixture.  The  presence  of  leather 
in  a  manure  is  best  detected  by  testing  for  taunic  acid. 

— D.  A.  L. 


XVI.-SUGAR.  STARCH.  GUM.  Etc. 

Sugar  Industry,  Progress  in,  for  the  Third  Quarter  of 
1895.  Dingler's  Polvt.  J.  1895,  298,  [4],  88—  95  ;  [5], 
114—115. 

Some  years  ago  Sidersky  published,  for  the  determination 
of  the  density  of  massecuites,  a  method  based  upon  the 
specific  gravity  of  a  solution  of  20  grms.  of  syrup  in  100  c.c. 
of  water,  the  apparent  dry  substance  being  calculated  from 
a  table.  This  table  is  incorrect,  as  it  was  founded  on 
Balling's  old  table  constructed  for  Mohr  cubic  centimetres. 
This  author  (Bulletin  de  l'assoeiation  des  chimistes,  1895, 
12,  565)  has  now,  with  the  aid  of  the  tables  of  Scheibler 
and  Sidersky,  constructed,  one  in  which  the  true  cubic 
centimetre  is  the  unit  employed. 

According  to  K.  Farnstener,  in  a  paper  entitled  "  The 
Weighing  of  Copper  as  Cupric  Oxide  in  the  Gravimetric 
Estimation  of  Sugar"  (Forsch.  iiber  Lebensmittel  und  ihre 
Beziehung  zur  Hyg.  1895,  II.  235),  the  Allilm  tube  can  be 
used  for  the  oxidation  of  cuprous  oxide.  The  pressure 
tubing  (5  mm.  internal  diameter)  connecting  the  nitration 
flask  with  the  pump,  is  cut  through  at  some  convenient  place 
near  the  former,  and  a  piece  of  glass  tube  with  drawn-out 
ends  inserted.  After  the  cuprous  oxide  has  been  filtered 
and  washed  in  the  usual  manner,  the  connecting  piece  of 
glass  tubing  is  withdrawn,  the  filter  flask  removed,  and  the 
narrow  end  of  the  Allihn  tube  introduced  into  the  pressure 
tubing.  The  tube  is  then  carefully  heated,  the  pump  still 
being  in  action,  until  the  asbestos  and  cupric  oxide  com- 
mence to  glow.  After  cooling  in  a  desiccator,  it  is  weighed. 
The  author  states  that  the  method  gives  satisfactory  results  ; 
a  further  examination  seems  desirable,  since  the  usual 
troublesome  reduction  with  hydrogen  is  avoided. 

Studies  on  Alkalinity. — L.  Jesser  (Oesterr.-ungar.  Zeits. 
f.  Zuckerind.  und  Landwirth.  1895,  24,  497)  has  continued 
his  extensive  investigations  on  this  subject.  The  results  of 
his  work  show  that  complete  control  of  temperature,  time  of 
separation,  and  quantity  of  lime  added  is  necessary  in  the 
first  as  well  as  in  the  second  saturation.  The  temperature 
must  be  regulated  in  every  vessel,  and  reserve  means  of 
heating  should  be  available. 

According  to  Grobert's  communication  on  The  Use  of 
Surface  Condensation  for  Vacuum  and  Evaporation 
Apparatus,  System  A.  Schaad  and  E.  Sehiegel  (L'alcool 
et  le  Sucre,  1895,  [3],  642),  this  system  works  well,  not- 
withstanding the  difficulties  which  usually  beset  innovations. 
Surface  condensation  is  used  to  prevent  the  vapours  from 
the  syrup,  containing  volatile  oils  and  other  organic  matter, 
coming  into  contact  with  the  cooling-water.  Pollution  of 
the  water  by  organic  matter  does  not  occur,  and  the  volume 
employed  is  considerably  less  than  when  condensation  is 
effected  by  injection.     The   tubes  do  not  become  incrusted 
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in  the  Sehaad  and  Schiegel  system  j  for  although  the  water 
is  hard,  calcium  salts  are  not  precipitated,  as  the  rise  in 
temperature  of  the  effluent  water  is  gradual,  and  at  no  time 
reaches  the  temperature  of  the  steam.  This  system  is 
carried  out  in  the  Rossitz  Sugar  Manufactory  (Moravia), 
and,  from  the  results  obtained,  Grohert  foresees-— I.  A 
simplification  of  the  effluent  question  of  sugar  factories,  as 
the  volume  of  water  used  is  less  and  its  purification  easier. 
II.  More  efficient  condensation;  thereby  an  increased 
vacuum.  III.  The  condensation  water  is  at  a  relatively 
high  temperature,  and,  being  absolutely  free  from  sugar,  it 
can  be  employed  again  for  feeding  the  boilers,  for  diffusion 
purposes,  and  especially  for  the  recovery  of  sugar  from 
defecation-muds. 

Use  of  Wood   in    Evaporating    Apparatus. —  Claassen 
(Dingier' s  p.   J.,   1895.   297,    184)    has   recommended  for 
increasing  the   efficiency  of  the   evaporating   apparatus,  a 
diminution  in  the  cross  section  of  the  tubes  bj  suspending 
suitable  staves  of  wood  (Houleauxstiibeu)  in  a  fixed  position. 
The  use  of  these  staves  in  a  triple-effect  apparatus  has  been 
studied  by  Battut  (Journal  des  fabricauts  de  sucre,  1895,  35, 
No.  22)  during  the  last  campaign,  and  he  found  that  although 
the  evaporation  was  increased,  and  the  formation  of  incrust- 
ation diminished,  there  were  the  following  objections:  — After 
the  second  usual   cleansing  of  the  triple-effect,  a  peculiar 
brown  colouring  of  the  syrup  was  noticed,  an  appearance 
considerably  increased  after  the  third  cleaning,  in  which  a 
boiling  with  potash -lye  was  included.     The  syrup  from   the 
thick-juice  boiler  contained  appreciable  quantities  of  invert- 
sugar,  and  the  alkalinity  had  decreased.     The   staves  were 
found  to  contain  invert-sugar,  colouring  matter,  and  free 
hydrochloric  acid  j  the  latter  was  not  removed  by  the  alkaline 
treatment,  and  the  result  of  its  presence  was  the  inversion  and 
colouring  of  the  juice  during  beating.     Claassen  (Zeits.  des 
Ver.  f.  die  Riibenzuckerind.  des  Deutsch.  Reiches.  1895,45, 
51?)  states  that  Battut's  {Inc.  cit.)  objections  are  due  to  a 
different  method  of  cleansing,  and  also  to   the  fart  that  lie 
placed  staves  in  all  three  bodies  of  the   triple-effect,  when 
he  (Claassen)  advised  they  should  be  placed  only  in  the  first. 
Experiments  have  shown  that  hydrochloric  acid  does  not 
penetrate  quicker  into  used  than  into  unused  staves.     Staves 
can  be  employed  if  they   are  confined  to   two  bodies  of  a 
triple-effect ;  "the  whole   apparatus  should    be    cleansed  by 
boiling  first  with  soda,  then,  for  a   short  time,  with  dilute 
hydrochloric   acid    (i    per   cent.),   and   finally   by    careful 
rinsing  out  with  water. 

Details  are  given  (Die  deutsch.  Zuckerind.  1395,  20, 
1346)  on  the  use  of  wood  in  a  Yaryan  apparatus  at  the 
Makaweli  Factory  (Hawaii). 

Steam  Engines  in  the  Sugar  Factor;/.  —  Strakosoh 
(Oesterr.-ungariscbe  Zeits.  Zuckerind.  und  Landwirth.  1895, 
24  521)  states  that  the  most  important  question  in  this 
direction  is  the  replacement  of  the  full-pressure  steam 
engines  still  frequently  found  in  sugar  factories  by  those  of 
the  economical  modern  expansion  type. 

Lach  (Oesterr.-ungarische  Zeits.  f.  Zuckerind.  und  Land- 
wirth. 1895,  24,  ?03)  has  carried  out  Soxhlet's  refining 
process  on  a  manufacturing  scale,  and  was  able  to  work 
with  nearly  saturated  sugar  solutions.  For  an  input  of 
1,000  meter-centners,  a  filtering  surface  of  ISO  eq.  in.  of 
filter  pus-  and  75  sq.  m.  of  Swoboda  filter  was  required. 
According  to  the  quality  of  the  input,  the  filtration  takes 
from  G— 18  hour:;.  The  tiller  medium  consists  of  kicselguhr 
and  sawdust,  which  cm  be  easily  cleaned  and  used  again, 
thus  reducing  expense  to  a  minimum.  Low-quality  sugars 
may  be  worked  up  bj  repeatedly  passing  the  "  cleare  " 
through  mechanical  filters. 

The  Use  of  Tollens' Formaldehyde  Lamp  in  the  Sugar 
Industry.— Tollens  (This  Journal,  1895,  592),  having  con- 
Btructeda  simple  lamp  which,  b\  the  incomplete  combustion 
of  methylalcohol,  produces  formaldehyde,  Herzfeld  (Z.-its. 
des  Vercin-    f.  die   Riibenzuckerind.   des    Deutsch.   Reiches. 

1895,45,529)  has  m:ch  - i  xperiments  with  refined  sugar 

solutions,  and  is  of  opinion  that  the  lamp  would  be  of 
service  in  disinfecting  storing -places  where  sugar  has  gone 
bad,  and  in  preventing  the  inversion  of  sugar  solutions  by 
fungoid  growths. 

The  Purification  of  Effluent  Water  by  Oxidation,  awl 
its  Sterilisation  by  Light.— Grobert  (L'alcool  et  le  Sucre, 


1895,    3,    HO)    divides   his   process    into   purification   and 

sterilisation  ;  the  former  takes  place  in  two  stages — pre- 
liminary cleaning,  and  oxidation.  The-  water  is  conducted 
into  convenient  reservoirs  and  mixed  with  milk  of  lime 
(in  combination  with  a  metal  salt  in  some  cases,  especially 
in  sugar  factory  effluents)  until  feebly  alkaline.  The  clear 
water  is  removed  by  filtration  or  deeanlation,  and  is  then 
ready  for  oxidation,  which  must  take  place  quickly  and  in 
the  cold.  Permanganates  archest  suited  for  this  purpose, 
as  they  give  no  poisonous  deposit,  are  easy  to  "work, 
and  comparatively  cheap.  The  wafer  containing  the 
products  of  oxidation  in  suspension,  is  well  aerated  and 
allowed  to  settle  in  a  reservoir.  For  the  purposes  of 
separation  it  is  best  to  lead  the  water  into  a  basin  provided 
with  a  filtering  dam.  The  centre  of  this  dam  consists  of 
vertical  layers  of  different-sized  gravels  held  together  by 
fascines  and  piles  ;  the  head  is  prepared  of  beaten  earth  or 
turf.  Working  -with  this  system,  it  is  possible  to  filter 
10  sq.  m.  in  24  hours  on  each  cubic  metre  of  the  basin.  The 
filtered  water  is  clear,  only  slightly  alkaline,  and  free  from 
lime.  The  dead  micro-organisms  are  left  behind  in  the 
deposit,  but  to  ensure  their  complete  absence  the  author 
exposes  the  water  to  the  action  of  direct  or  reflected  sunlight 
in  shallow  basins,  the  superficies  being  changed  as  frequently 
as  possible.  The  appliances  being  the  same  as  for  the  above- 
mentioned  aeration. — J.  L.  11. 

"  Greying"  of  Haw  Sugar.     Munier.      I>.  Zuckerind.  1895, 

20,  1744. 
The  author  considers  that  this  coloration  is  caused  by  the 
presence  of  double  sulphate  of  iron  and  potassium,  and 
that  the  sulphur  of  this  double  salt  principally  arises  from 
decomposed  albumin.  It  is  therefore  of  importance  that 
the  albumin  should  be  completely  precipitated. — J.  L.  I'.. 

Sugar   Beet,   Manuring   with    Potash    Suits.     II.  Boden- 

bendcr   and   N.    Rydlewski.     Blatt.   f.   Zuckerriibenbau. 
1894,  1,  259— 2G2. 

Tin;  manuring  with  potash  salts  exerted  no  effect  cither  on 
the  yield  of  sugar  beet  or  on  the  quantity  of  sugar  therein, 
hence  it  is  inferred  that  potash  was  not  required  on  the 
soil  of  the  experimental  plots.  More  alkaline  chlorides 
were  found  in  the  beet  heavily  manured  with  kainite  :  but 
no  relationship  was  observed  between  the  proportion  of 
alkaliue  chlorides  and  the  quantity  of  sugar  in  the  roots. 

— D.  A.  L. 

Sugar,  Volumetric  Estimation  of,  by  Means  of  Ammoniacal 
Copper  Solution.  '/..  Peska.  Rozpravy  ceske  akad. 
1895,  5,  CI.  II.  [19]. 

Nil  under  Will.,  page  54. 

Sugar,  Production  of,  in  Germany.     Board  of"  Trade  J., 
Jan.  1896,  78. 

See  under  Trade  Hep.,  paye  58. 

Glucose,  Production  of,  in  Germany  from  August  1st,  1894, 

to  July  31s/,  is:!5. 

Sec  under  Trade  Hep.,  page  59. 

PATENTS. 

Saccharine  Syrups  or  Liquids,  Improvements  in  the  Method 
Electrolytic]  of'  and  Apparatus  for  Purification  of. 
G.  Gin,  Paris.  Eng.  Pat.  22,568,  Nov.  21,  1894. 
The  process  consists  in  purifying  the  syrup  by  the  addi- 
tion of  (preferably)  basic  aluniinate  ol  eel  inm  containing 
t_6  equivalents  of  calcium,  at  about  so  C,  to  precipitate 
albuminoids,  cellulose,  pectin  bodies,  certain  organic  acids, 
ami  pho-pboric  acid,  magnesia,  iron  oxides,  &c.  The 
syrup  is  then  passed  through  a  scries  of  electrolysing 
troughs,  wherein  the  dissociation  of  the  impurities  is  effected 
by  the  aid  of  neutral  electrodes.  In  the  upper  portion  of 
each  compartment,  a  separation  and  removal  of  the  dis- 
sociated bases  and  acids  is  brought  about  by  the  passage  of 
an  electric  current,  partly  through  soluble  anodes  and  partly 
through  neutral  anodes.  It  is  found  economical  to  divide 
this   separation  process  into  two  operations,  the  acid  liquid 
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from  the  soluble  anodes  being  employed  as  re-agent  in  the 
second  operation.  Finally,  the  eliminated  liquids  are 
subjected  to  electrical  osmosis  for  the  recovery  of  the 
small  portion  of  syrup  that  had  diffused  through  the 
diaphragms  i»  the  preceding  stages.  Polarisation  of  the 
electrodes  is  obviated  by  blowing  a  current  of  air  at  intervals 
over  the  face  of  the  electrodes  to  remove  accumulations  of 
gas  and  solid  deposits. — C.  S. 

Boiling  and  Concentrating  Apparatus  [Sugar,  Gums, 
#c.],  Improvements  in.  T.  Moore,  Bristol.  Eng.  Pat. 
23,396,  Dec.  3,  1894. 

Tins  apparatus  is  designed  for  boiling  and  concentrating 
solutions  of  sugar,  gums,  mucilages,  and  the  like  by  means 
of  superheated  steam,  the  superheating  being  effected 
preferably  by  the  aid  of  molten  metal  surrounding  the 
steam  pipes.  In  order  to  counteract  back  pressure,  an 
exhaust  condenser  or  pump  is  employed  to  draw  the  steam 
through  the  liquid.  The  steam  may  be  generated  in  a 
boiler  or  in  the  superheater,  and  may  he  passed  throne li  a 
coil  or  jacket  in  the  boiling  pan  or  be  blown  direct  into  the 
solution. — (_'.  S. 

A  Carbonaceous  Absorbent,  An  Improved  Manufacture  oj '. 
II.  Albert,  l!iebrich-on-lthiue,  Germany,  and  London. 
Eng.  Pat.  138,  Jan.  2,  1895. 

S  iwnrsT,  quinine  waste,  vine  twigs,  grape  cake,  or  generally 
any  suitable  vegetable  matter  or  by-product,  is  carbonised 
in  vacuo  at  a  stated  high  temperature,  and  the  product, 
after  being  washed,  is  put  through  filter-presses  and  dried. 
This  product  is  stated  to  have  certain  advantages  over 
kieselguhr  as  an  absorbent.  100  parts  of  it  absorb  225 
parts  of  phosphoric  acid  of  60°  B.,  or  235  parts  of  sulphuric 
acid  at  60"  B.,  to  form  a  solid  mass.  The  absorbent 
charged  with  phosphoric  acid,  when  used  to  precipitate 
albuminous  matter  from  syrup,  retains  the  eoluuring  matter, 
leaving  a  "sugar  solution  as  clear  as  water." — E.  S. 

Urging    Waste    Vegetable   Substances,    Improved   Proce, 
for  [Fodder],     P.  Schotthinder,  Breslau.    Eng.  Pat.  2-14U, 
Feb.  4,  1895. 

Making  use  of  the  osmotic  properties  of  the  vegetable  cell, 
the  inventor  proposes  to  replace  the  superfluous  moisture  in 
waste  vegetable  substances  by  solid  matters  ( in  solution)  of  a 
suitable  nature  for  increasing  the  value  of  the  substance  as 
fodder.  The  dissolved  matters  are  made  to  circulate 
through  successive  vessels  containing  the  substance  under 
treatment,  on  the  counter-current  system,  and  when  com- 
plete saturation  has  taken  place,  the  excess  of  liquid  is 
removed  by  pressure. — C.  S. 

Sugar,  Improvements  in  the  Manufacture  of.  W.  P. 
Thompson,  Liverpool.  From  H.  A.  J.  Manoury,  Paris. 
Eng.  Pat.  3049,  Feb.  12,  1895. 

The  idea  on  which  this  invention  is  based  is  to  regulate  the 
composition  of  the  massecuite,  by  means  of  added  molasses 
in  such  quantity  that,  when  all  the  water  has  been  evaporated 
(except  the  7  per  cent,  requisite  for  maintaining  sufficient 
fluidity  to  allow  of  easy  treatment  in  the  centrifugal 
machine),  the  liquor  surrounding  the  crystals  has  the  same 
or  a  lower  quotient  of  purity  (0-69  for  beet-root  molasses, 
and  as  low  as  0-40  for  cane  sugar  syrup)  than  that  of  the 
molasses,  a  conditio  n  indicating  the  removal  of  all  extractible 
sugar.  Owing,  however,  to  the  necessity  of  centrifugal 
treatment  at  a  lower  temperature  than  that  of  the  boiling 
pan,  it  becomes  essential  to  increase  the  amount  of  added 
molasses  by  a  quantity  sufficient  to  redissolve  the  precipitate 
resulting  on  the  cooling  of  the  massecuite. — C.  S 

Pure  Saccharates,  Improvements  in  and  connected  with  the 
Production  of.  P.  B.  Hiirje,  Ortofta,  Sweden.  Eng.  Pat. 
10,017,  Aug.  26,  1895. 

To  obviate  the  waste  resulting  from  the  ordinary  process  of 
washing  saccharates,  and  improve  the  quality  of  the  finished 
product,  the  inventor  proposes  to  substitute  for  the  usual 
washing  liquid  a  saturated  solution  of  pure  saccharate 
of  the  alkaline  earth  containing  0-l — 1  per  cent,  of  sugar, 


and  0-3—1  per  cent,  of  lime  (CaO).  Iu  the  case  of 
barium  and  strontium  saccharate,  the  proportions  will  be 
i>'2 — 1  per  cent,  of  sugar,  and  3 — 8  per  cent,  of  barium 
hydrate,  or  0-2 — 2  per  cent,  of  sugar  and  6 — 14  per  cent. 
of  strontium  hydrate.  The  washing  liquid  is  economised 
by  using  it  over  again,  the  final  washings  being  effected  by 
the  purest  liquid. — C.  S. 


XVII.-BREWINa,  WINES,  SPIEITS,  Etc. 

Isomaltose.  E.  Fischer.  Ber.  28,  3024 — 3028. 
Some  years  ago  the  author  found  (Ber.  23,  3687)  that  a 
disaccharide  (isomaltose)  resulted  from  the  action  of  strong 
hydrochloric  acid  on  glucose.  It  was  characterised  by 
means  of  its  osazone.  Subsequently,  Lintner  announced 
that  he  had  found  isomaltose  in  beer,  and  he  also  described 
its  presence  amongst  the  products  which  result  by  the 
hydrolysis  of  starch,  a  statement  which  lias  recently  heeu 
refuted  by  Ling  and  Baker,  and  Brown  and  Morris.  Ost 
asserts  (this  Journal,  1895,  877)  that  the  synthetic  isomal- 
tose is  impure  maltose. 

The  author  has  again  examined  the  disaccharide,  and 
finds  that  it  differs  in  a  very  marked  manner  from  maltose 
in  its  uufermentability  by  yeast,  and  in  its  stability  towards 
the  yeast  enzymes. 

Isomaltose  was  freed  from  glucose  by  fermentation 
witli  beer  yeast,  and  the  resulting  product  purified  by 
dialysis.  It  gave  an  osazone,  which  on  crystallisation  from 
ethylie  acetate,  yielded  nodular  yellow  aggregates  of  crystals, 
melting  at  158°,  and  which,  when  dried  at  100°,  contained 
l<>-27  per  cent,  of  nitrogen,  an  amount  which  is  about 
0-5  per  cent,  below  the  calculated. — J.  L.  B. 

Fermentation  Industries,  Advances  in  Biological  Control 
of,  l>g  the  Aid  of  the  Microscope.  P.  Lindner.  Journ. 
Fed.  Inst.  Brewing,  1,  547 — 557. 

After  giving  a  historical  survey  of  this  subject,  the  author 
describes  the  following  modification  of  Hansen's  fractional 
culture  method  for  yeast  analysis  and  for  the  examination 
of  air  and  water.  Drops  of  a  culture,  which  has  been 
conveniently  diluted  with  wort  or  sterilised  water,  instead 
of  being  introduced  into  flasks  containing  wort,  are  caused 
to  fall  upon  the  dry  inner  surfaces  of  two  sterilised 
Petri's  dishes.  50  drops  are  placed  in  each,  and  the  dishes 
brought  together  with  their  inner  surfaces  facing.  At  the 
end  of  two  days  yeast  spots  may  be  found  in  the  drops. 
These  can  be  examined  with  medium  powers,  and  it  is  only 
in  the  case  of  very  small  cells  that  culture  in  a  special 
microscopic  preparation  is  necessary.  They  moreover  dry 
up  quickly  when  exposed  to  the  air,  and  furnish  a  prepara- 
tion which  lasts  for  months  and  can  he  used  at  any  time  for 
examination.  In  the  case  of  wild  yeasts,  free  aeration  in  the 
drop  cultures  often  causes  sporulation  similarly  to  culture  on 
gypsum  blocks.  The  floeculent  races  of  yeast  are  easily 
distinguishable  from  the  non-flocculent  varieties. 

In  order  to  determine  the  kind  of  growth  of  a  beer  on  the 
lager  vat,  the  author  employs  the  method  of  "  small  drop 
cultures."  A  sharp-pointed,  sterilised  pen  is  dipped  into 
the  sample  of  beer.  From  30—40  fine  strokes  2  mm.  Jong 
are  drawn  side  by  side  on  a  sterilised  cover  glass,  which  is 
thru  placed  over  the  well  of  the  slide  glass,  a  layer  of 
vaseline  being  smeared  round  the  glass  ring,  so  that  the 
junction  is  air-tight.  The  cells  soon  commence  to  germinate 
on  the  cover  glass,  and  on  the  following  morning  round 
each  mother  cell  may  be  seen  some  20  daughter  cells. 
If  these  are  left  undisturbed,  they  rarely  become  detached 
from  their  original  position,  and  consequently  the  growths 
seldom  become  mixed.  By  examining  the  strokes,  the 
author  is  able  to  count  how  many  groups  of  wild  yeasts 
there  are  in  comparison  with  the  normal  yeasts.  In  such  a 
culture,  cultivated  yeasts  exhibit  large,  healthy,  completely 
circular  cells,  with  granular  contents  ;  the  exhaustion  of 
nourishment  causing  hardly  any  diminution  in  the  size  of 
the  younger  cells.  The  cells  of  the  secondary  yeasts  are, 
however,  smaller,  and  there  is  in  them  a  lack  of  uniformity  ; 
although  the  nutrient  solution  is  almost  exhausted, 
daughter  cells   still  continue  to  develop,   whilst  immature 
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and  weak  cells  arc  cast  off  by  the  mother  cell.  The  author 
aNo  describes  the  examination  of  tua  worts  and  pure 
water. — T.  L.  R. 

Bacterium  Aceti  Hansen  and  Bacterium  Pasteurianutn 
Hansen,  the  Influence  of  Temperature  on  the  Growth  of. 
F.  Lafar.  Centralbl.  fii'r  Pact.  18115,  1,  129. 
Experimk.n is  ai.  here  described  which  show  that  Ii.  Aceti 
can  grow  at  temperatures  of  8: — 10°  C,  B.  Pasteurianvm 
giving  no  sign  of  activity  at  this  temperature  The  former 
can  grow  at  still  lower  temperatures,  and  indeed  flourished 
vigorously  al  4    < !. — A.  L.  S. 

The  Removal  of  Wild  Yeasts  from  an   Infected   Pitching 

Yea  i  <<y  the  Katural  Method  of  Pure  Yeast  Cultivation. 

A.  Munsche.     Wochenschr.  f.  Brauerei,  12,  1895,  598— 

601. 
These  experiments  were  carried  out  in  a  brewery. 

A  pitching  yeast  was  prepared  of  eight  parts  of  brewery- 
yeast  and  one  part  of  wild  yeast.  The  wort  was  pitched  at 
7°  K.  ;  after  well  rousing,  a  sample  was  taken  and  examined 
by  Lindner's  method  of  drop  cultivation,  and  the  yeast  was 
found  to  contain  14*3  per  cent,  wild  yeast. 

After  standing  42  hours,  the  wort  was  pumped  into 
another  vessel,  allowing  the  sediment  to  remain  behind. 
The  fermenting  wort  was  then  heated  to  Iff  K.  and  three 
large  glass  vessels  were  immersed  in  it  which  were  removed 
for  examination  on  the  second,  third,  and  fifth  day. 

The  yeast  in  the  first  contained  0-5  per  cent,  of  wild 
yeast,  that  in  the  second  was  16  mm.  high,  of  which  6  mm. 
corresponded  to  that  in  the  first  vessel ;  the  remainder 
contained  1  ■  5  per  cent,  of  wild  yeast.  The  yeast  of  the 
third  dish  contained  in  the  upper  2  mm.  5-5  per  cent,  of 
wild  yeast.  It  is  thus  evident  that  a  separation  has  already- 
taken  place. 

The  yeast  from  the  bottom  of  the  vat  was  collected,  and 
on  examination  was  found  to  contain  4-3  per  cent,  of  wild 
yeast.  This  yeast  was  suspended  in  water  and  allowed  to 
deposit,  when  the  water  was  drawn  off.  This  was  repeated 
six  times.  A  vat  was  pitched  with  this  purified  yeast ; 
after  well  rousing,  the  wort  was  examined  and  the  yea^t 
was  found  to  contain  only  0'9  per  cent,  of  wild  yeast. 
The  pitching  temperature  was  7'5°  K.  and  rose  to  9-5  R. 
in  four  days.  After  drawing  off  the  fermenting  wort,  the 
sedimentary  yeast  was  found  to  contain  absolutely  no  wild 
yeast. 

Another  experiment  confirmed  these  results. — A.  L.  S. 

Diastase,  Chemical  Nature  of.     T.  B.  Osborne.     J.  Amer. 

( !hl  m.  Soc.  1895, 17,  587— 603. 
Diastase  prepared  by  the  usual  methods  contains  the 
greater  amount  of  the  proteid  matter  of  the  malt,  together 
with  a  large  amount  of  carbohydrates  and  salts.  The 
author  precipitated  the  diastase  and  proteids  by  saturating 
an  aqueous  malt  extract  with  pure  ammonium  sulphate. 
This  precipitate  was  dialyscd  in  water  until  most  of  the 
sulphate  had  been  removed  and  the  proteid  largely  dis- 
solved. The  insoluble  residue,  consisting  chiefly  of  globulin, 
was  filtered  otf,  and  the  filtrate  saturated  with  ammonium 
sulphate:  the  resulting  precipitate  was  dialyaed  in  water, 
whereby  most  of  the  globulin  was  separated,  and  after 
filtration,  the  filtrate  was  dialysed  into  an  equal  volume  of 
alcohol  of  sp.  gr.  0-84.  After  24  hour-,  precipitate  1  had 
separated  and  was  filtered  off.  The  filtrate  was  dialysed 
into  alcohol  of  the  same  strength  and  precipitate  2  obtained. 
Precipitate  '■<■  resulted  by  dialysing  the  filtrate  into  stronger 
alcohol,  and  precipitate  t  in  a  similar  manner.  The  filtrate 
from  this,  on  the  addition  of  a  large  quantity  of  absolute 
alcohol,  yielded  precipitate  5. 

Precipitate  1  was  not  wholly  soluble  in  water.  The 
soluble  portion  was  dialysed  in  water,  then  in  -trong  alcohol, 
when  it  yielded  a  substance  with  a  diastatic  power  of  30 
on  Lintn'cr's  scale.  The  insoluble  portion  was  extracted 
with  a  sodium  chloride  solution,  filtered,  and  the  filtrate 
dialysed;  it  then  had  the  properties  of  globulin,  and  a  ver\ 
low  diastatic  power.  Precipitate  2  was  treated  with  water, 
dialysed  in  the  same  medium,  and  then  in  alcohol,  for 
24  hours.  The  proteid,  when  precipitated  with  strong 
alcohol,  was  soluble  in  water,  and  had  a  diastatic  power 


of  75.  The  portion  insoluble  in  water  was  similar  to  the 
residue  of  1.  Precipitate  3  was  subjected  to  the  same 
treatment  ;  it  had  a  diastatic  power  of  222.  Precipitate  4, 
similarly  treated,  yielded  a  substance  dissolving  to  almost 
a  clear  solution  in  water,  and  having  a  diastatic  power  of 
600.  Its  composition  was:  Carbon,  52 '50  per  cent.; 
hydrogen,  6-72  per  cent.;  nitrogen,  16-10  per  cent.; 
sulphur,  1-90  per  cent.;  oxygen,  22-78  per  cent.  Pre- 
cipitate 5  was  completely  soluble  in  water,  had  a  diastatic 
power  of  60,  and  consisted  chiefly  of  proteose.  The  author 
concludes  that  diastase  is  a  true  proteid,  and  is  therefore 
either  an  albumin,  a  combination  of  albumin  with  a  proteose, 
or  a  proteose.  Inasmuch  as  those  precipitates  consisting 
of  proteose  have  only  a  slight  diastatic  action,  it  would 
appear  that  the  diastatic  enzyme  is  most  closely  related  to 
albumin. — J.  L.  B. 

Sulphured  Hops,  Disadvantages  of.     Wochenschr.  f. 
Brauerei,  1895,  912—913. 

The  influence  of  sulphuring  on  hops  is  by  no  means 
properly  understood  by  the  average  brewer;  some,  indeed, 
consider  hops  to  be  improved  by  the  process,  and  purchase 
sulphured  hops  accordingly.  The  advantages,  however, 
are  entirely  on  the  side  of  the  dealer,  enabling  him  to 
palm  off  an  inferior  article  at  a  superior  price.  The  dis- 
advantages (to  the  brewer)  may  be  summed  up  as  follows  : — 

1.  Sulphured  hops  are  sent  out  in  a  much  moistei 
condition  ( 1 0  per  cent,  more  water)  than  is  permissible  in 
the  case  of  properly  cured  unsulphured  hops. 

2.  The  process  is  employed  to  hide  real  and  serious 
defects.  Musty,  discoloured  hops  are  renovated  and 
restored  to  a  semblance  of  good  fresh  hops. 

3.  Hops  from  various  sources,  no  matter  how  different 
in  colour,  &c,  may  be  mixed  and  made  apparently  uuiform 
by  sulphuring. 

4.  The  sulphur  abstracts  from  hops  a  portion  of  their 
tine  aroma,  whilst  the  sulphuric  acid  formed  by  slow 
oxidation,  unfavourably  influences  the  fermentations  and 
the  delicate  flavour  of  the  beers. 

The  brewer  is,  therefore,  strongly  recommended  to  pur- 
chase bishops  direct  from  the  grower,  and  not  to  lay  too 
much  stress  on  a  fine,  uniform  appearance  of  the  article — 
too  frequently  merely  the  result  of  sulphuring. — H.  T.  P. 

Pasteurisation  of  Beer.  Can  Beer  he  rendered  Practically 
Sterile  without  Alteration  in  Flavour  ami  Composition  ' 
H.  van  Laer.     Be  petit  J.  du  Brasseur,  1895,  391. 

Tins  question  is  answered  in  the  affirmative,  provided 
suitable  conditions  be  adhered  to.  The  temperature  and 
duration  of  pasteurisation  required,  depend  on  the  nature 
of  the  beer,  the  number  and  nature  of  the  organisms 
contained  in  it,  and  on  the  time  the  beer  is  to  remain  sound 
afterwards.  In  general,  however,  a  temperature  of  60°  C. 
suffices  to  render  beer  practically  sterile.  In  case  of 
bottom-fermentation  beers,  this  temperature  should  be 
reached  in  about  20  minutes,  and  maintained  for  IS  minutes 
longer  before  cooling,  &c.  As  regards  top-fermentation 
beers  (pale  ale),  the  heating  should  be  more  gradual  (to 
60°  ('.  in  about  50  minutes).  The  essential  point,  however, 
is  that  the  beer  must  contain  a  good  excess  of  carbonic 
acid.  The  following  modus  operandi  is,  therefore,  sug- 
gested:— 

1.  Saturation  of  the  beer  with  artificial  carbouic  acid. 

2.  Filtration. 

3.  Transfer  to  the  steriliser  under  isobarometric  pressure. 

4.  Pasteurisation  and  cooling. 

5.  Transfer  to  casks.  &c,  under  isobarometric  pressure. 

In  addition,  any  pipes  which  the  beer  must  traverse  after 
pasteurisation  should  be  Steamed.  As  regards  sterilisation 
of  storage  \c-seN,  it  suffices  to  wash  bottles  with  water  at 
80°  C.  Casks,  if  freshlj  enamelled,  may  be  used  straight 
away  ;  with  others,  treatment  with  steam  or  hot  water  is 
believed  to  be  sufficient.  It  must  be  mentioned  that  the 
author  employed  in  his  experiment  a  steriliser  silvi  r  plated 
internally.  This  was  tilled  with  beer  to  within  2  per  cent. 
of  its  volume,  and  hermetically  closed  during  the  whole 
duration  of  pasteurisation. — II.  T.  P. 
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.l\,rmaldehude  in  the  Breivert/,   Its  Use  as  a  Germicide. 

Windiseb.  Wochenschr.  f.  Brauerei,  1895,  909—910. 
Certain  results  (Amer.  Brewers'  Rev.  No.  2,  Aug.  1895) 
are  quoted,  according  to  which  the  use  of  "  formalin  "  (:i 
■strong  solution  of  formaldehyde  in  water)  must  be 
entirely  condemned,  "  partly  on  acconnt  of  its  poisonous 
•properties,  partly  because  it  produces  in  beer,  even 
when  added  in  small  proportions,  gluten-turbidity,  :md  an 
■objectionable  flavour."  The  author  points  out  that  the 
above  conclusion  is  misleading,  since  the  legitimate  function 
•of  formaldehyde  is  that  of  a  disinfecting  agent.  Form- 
aldehyde vapour  (this  Journal,  1895,  379 — 380),  even  when 
largely  diluted  with  air  (as  obtained  by  the  incomplete 
■"inbustion  of  methyl  alcohol),  exerts  a  powerfully  destruc- 
tive action  on  germs  in  general,  and  on  mould 'spores  in 
particular;  and  ;affords  a  cheap  and  ready  means  of  disin- 
fecting storage  cellars,  cooler  and  refrigerator  rooms, 
plant,  &c,  from  which  the  vapour  is  afterwards  readily 
removed  by  ventilation  or  washing.  In  this  connection, 
Trillat  suggests  that  the  atmosphere  over  coolers  and 
fermenting  tuns  should  be  sterilised  by  means  of  formalde- 
hyde vapour,  in  order  to  preserve  the  worts  from  infection. 
■  In  solution,  formaldehyde  appears  to  lose  much  of  its 
power,  and,  according  to  Trillat,  at  least  iO  grms.  per 
hectolitre  must  be  added  to  beer  to  check  the  development 
of  the  lactic  and  butyric  ferments.  Its  use  as  an  antiseptic 
is,  therefore,  evidently  beyond  question. — H.  T.  P. 

"Flour  Dressing  "in  its  relation  to  Beer.     T.  A.  Glendin- 

ning.  Jouni.  Fed.  Inst.  Brewing,  1,  558 — 570. 
DnsTATit  dressing  continues  the  conversion  of  the  starch 
products  formed  during  mashing.  It  has  been  stated  that 
dour  dressing  exerts  a  mechanical  action  upon  the  yeast  pro- 
duced. To  show  that  this  assertion  is  not  correct,  the 
author  carried  out  the  following  experiment : — Two  similar 
worts  were  fermented  under  the  same  conditions  ;  the  first 
was  dressed  with  wheat  flour,  the  second  with  a  filtered 
aqueous  extract  of  an  equal  weight  of  the  same  flour.  The 
fermenting  worts  were  well  roused,  and  the  following  con- 
clusions drawn  from  the  analytical  results  : — The  rate  of 
attenuation  was  about  the  same  in  each  case,  the  two  yeast 
crops  were  almost  identical,  whilst  the  quantity  of  sludge 
left  in  the  fermenting  vessels  afterraeking  did  not  materially 
differ.  Flavour,  brilliance,  and  condition  were  alike  in  the 
resulting  beers,  and  analyses  made  after  racking  showed 
them  to  be  the  same  in  composition.  If  dressing  be  added 
at  an  early  period  of  primary  fermentation,  the  beers  tend 
to  rack  at  lower  gravities  than  do  non-dressed  beers.  A 
considerable  difference  is  noticed  in  the  behaviour  of  dressed 
and  non-dressed  beers  when  subjected  to  the  "  forcing  test." 
If  any  fermentable  matter  be  present,  both  classes  of  beer 
begin  to  ferment  vigorously  at  75° — 80°  F.  When  this 
action  ends,  only  a  slight  fermentation,  which  soon  eeasis,  is 
observed  in  dressed  beers ;  the  non-dressed  beer  ferments 
steadily,  and  will  continue  to  do  so  after  the  expiratiou  of 
the  usual  time  for  forcing.  There  are  marked  differences  in 
the  deposits  from  the  forced  beers,  the  yeast  cells  from  a 
dressed  beer  being  small  and  shrivelled,  and  the  number  of 
bacteria  greater  than  in  a  deposit  from  a  non-dressed  beer. 

In  a  discussion  which  followed  the  reading  of  this  paper, 
J.  Heron  said  that  he  had  found  flour  dressing  useful  in 
arresting  boiling  fermentations,  more  especially  those  in 
which  the  attenuation  of  the  fermenting  wort  ran  down  very 
low.  This  was  not  explained  by  the  author's  statement 
that  the  effect  of  dressing  was  to  hydrolyse  the  unferment- 
able  constituents  of  the  wort.  E.  R.  Moritz  stated  that 
there  were  two  kinds  of  boiling  fermentation,  one  arising 
from  under-  and  the  other  from  over-saccharification.  In 
both  cases  the  action  of  dressing  was  beneficial ;  in  the 
first  because  the  diastatie  action  reduced  the  viscosity  and 
made  the  composition  of  the  wort  normal  w  ith  regard  to 
starch  transformation  products  ;  in  the  second,  because  the 
effect  of  the  dressing  was  to  aerate  the  wort,  and  to  cause 
the  expulsion  of  carbon  dioxide,  consequent  upon  the 
rousing-in  of  the  dressing.  —J.  L.  B. 

Refrigerating  Machinery,  New  Improvements  in. 
Wochenschr.  f.  Brauerei,  1895,12,  G02— 6u4. 
See  under  I.,  page  22. 


PATENTS. 

Drying  Waste  Vegetable  Substances,  Improved  Process  for. 
P.  Schottlander,  Breslau.     Eng.  Pat.  2440,  Feb.  4,  1895. 
See  under  XVI.,  page  43. 

Charging  Liquids  [Brer,  §•<;.]  with  Gas,  and  Apparatus 
therefor,  Improvements  in  or  relating  to.  A.J.  Boult, 
London.  From  A.  M.  Ilofmanu,  Chicago,  ISA  Eng 
Pat.  9039,  May  17,  1895. 

The  salient  points  of  this  invention  are  the  charging  of 
beer  and  other  liquids  with  carbonic  acid  gas  (previously 
incorporated  with  a  portion  of  the  liquid)  in  a  mixing 
chamber  situated  between  the  pumping  and  storing  apparatus'. 
The  latter  contains  air  or  gas  under  a  counter-pressure  for 
preventing  the  escape  of  the  gas  imprisoned  in  the  charged 
liquid,  and  the  vessel  is  not  only  completely  filled,  but  sur- 
charged with  the  liquid  so  as  to  cause  an  actual  com- 
pression of  the  same,  equivalent  to  the  production  of  about 
150  lb.  pressure  in  the  holder.  In  racking  off  the  contents 
j  of  the  holder,  both  the  latter  vessel  and  the  racking  appara- 
tus are  connected  with  a  low  tension  back-pressure  reservoir 
to  keep  the  gas  from  escaping  during  the  process.— C.  S. 


XVIII -CHEMISTRY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.)—  CHEMISTRY  OF   FOODS. 

Naphthol  Yellow  in  Vermicelli,  Maccaroni,  Src,  Detection 

of.     F.  Scliaffer.     Client.  Zeit.  1895, 19   216. 

See  under  XXIII.,  page  .YA. 

PATENTS. 

Preservation  of  Perishable  Produce,  such  as  Meat,  Game, 
Fish,  and  the  like  Articles,  A  New  or  Imp,,, red  Method 
or    Process   and   Apparatus  fcr.     P.    X.   Jenkins,   Mi  I 
bouine,  Victoria.     Eng.  Pat.  17.823,  Sept.  24,  1895. 
The  articles  of  food  are  first   enclosed    in    a   chamber  of 
suitable  construction,  they  are  then    submitted  to  a  prelimi- 
nary treatment    by   injecting   an  antiseptic   gas  or  vapour, 
such  as  sulphur  dioxide,  into  the  chamber,  and  finally,  by 
means  of  an  air  pump,  the  chamber  is  exhausted  as  com- 
pletely as  possible  and  hermetically  sealed.— L.  A. 

Cereal  Food  or  Bread  and  the  Manufacture  of  the  same, 
Improvements  in  and   relating  to.      H.  1).   Perky,  Boston' 
U.S.A.     Eng.  Pat.  19,368,  Oct.  15,  1895. 
Whole    wheat   or   other   cereal,    after   being    thoroughly 
washed,  is  boiled  for  about  one  hour  to  cook   it  and  remove 
the  outer  siliceous  coating  and  adherent  foreign  matter.     It 
|   is  seasoned  with  salt.     It  is  then  allowed  to  dry  for  several 
hours  in  rotating  wire  gauze  barrels  until  the  soft  starchy 
interiors  of  the  graius  have  acquired   about  the  same  con- 
sistency   as    the    outer    layers.     Finally,    by    compression 
between    rollers,   the   whole  is  reduced  to  a   homogeneous 
mass,  which  is  discharged  by  means  of  combs  or  scrapers 
in  the  form  of  light  porous  threads  or  filaments   ready  for 
immediate  consumption. — L.  A. 

(B.)— SANITARY  CHEMISTRY. 
Germ-free  Drinking  Water,  Preparation  of,  by  means  of 
Chloride  of  Lime.  Dr.  Bassenge.  Zeits.  fur  Hygiene 
1895,  227;  Proc.  Inst.  Civil  Eng.  1895,  123,  33—34. 
The  disinfecting  properties  of  chloride  of  lime  have  beeu 
frequently  investigated,  and  a  brief  account  is  given  of  the 
opinions  expressed  by  those  who  have  previously  dealt 
with  this  subject.  Traube  has  pointed  out  its  probable 
value  for  the  production  of  a  germ-free  drinking  water, 
and  has  proved  its  utility  by  practical  experiments.  His 
tests,  however,  were  not  conducted  with  pathogenic  germs, 
though  he  concluded  from  his  experiments  that  this  sub- 
stance, used  in  the  proportions  which  lie  advocates,  would 
be  fatal  to  all  kinds  of  bacilli. 


46 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


t.Inn.  31,  llOK. 


The  author  sums  up  the  facta  established  by  him  as 
follows  :  — 

(1.)  In  order  to  render  water  which  is  highl)  polluted 
with  pathogenic  bacteria  germ-free,  it  suffices  to  add  to  it 
for  10  minutes  0-(i'J7H  grm.  of  active  chlorine  per  litre, 
which  is  about  equivalent  to  01")  grm.  (three  parts  per 
20,000)  of  commercial  chloride  of  lime.  If  the  time  uuder 
treatment  be  extended,  say,  to  two  hours,  00108  grin,  of 
active  chlorine  is  sufficient. 

(2.)  The  superfluous  chlorine  not  needed  for  the  di-- 
iufection  can  be  reduced  by  means  of  calcium  bisulphite, 
which  leads  to  the  formation  of  a  scanty  precipitate  of 
calcium  sulphate.  Water  treated  in  this  way  is  quite 
innocuous,  acquires  no  unpleasant  taste,  but  increases  in 
hardness.  It  can  be  partaken  of  throughout  lengthened 
periods  without  injury  to  health,  since,  by  the  foregoing 
chemical  treatment,  no  substances  are  added  beyond  such 
KS  are  usually  present  in  potable  waters. 


(3.)  It  does  not  require  any  chemical  test  to  determine 
whether  all  the  chlorine  has  been  removed,  since  this  fact 
can  readily  be  ascertained  by  taste  and  smell. 

(4.)  This  process  of  safely  preparing  by  chemical  means 
a  germ-free  drinking  water  can  be  easily  carried  out,  and 
possesses  from  certain  aspects  a  most  important  practical 
significance. 

Trades  Waste,  Treatment  of.     W.  Naylor.     Troc.  Inst. 
Civil  Eng.  1895,123,  [Part  I.]. 
Methods  of  treating  the  waste  liquors  from  the  following 
industries   are    described: — (1)  Calico-bleaching,    -dyeing, 
and  -printing.  ('2)  Wool-washing  and  -scouring.  (3)  Paper- 
making.     (4)  Tanning.     (5)   Alkali- and  soap-making,  and 
(fi)   Iron-galvanising. 

Calico-bleaching,  -dyeing  and  -printing.  The  analyses 
given  below  indicate  the  general  nature  of  the  various 
effluent  liquors  from  a  calico-bleachworks,  in  which  the 
lime  and  soda-ash  process  of  bleaching  is  followed. 


Dissolved  Soliils. 


Ittineral.     Volatile.    Total 


Suspended  Solids. 


Mineral.    Organic.       Total. 


Total 
Solids. 


Acidity. 
Normal 
NaOH 

required. 


Alkalinity. 
Normal 

II  si  I, 
required. 


Volume. 


Water  supply  from  reservoir 

First  wash  or  steep 

Waste  lime-liquor  iftom keir)... 

Wash  out  of  lime  keir 

First  (or  grey)  sour 

Wash  out  of  prey  sour 

"Waste  soda  ash  liquor  (from  keir) 

Wash  out  of  ash  keir 

Waste  "chemic" 

Second  (or  white)  sour 

Final  wash 


8-0 

103 

Pa 

1S-3 

42-0 

145-1 

1SS-II 

134-3 

613-8 

748-1 

22  "S 

25-7 

48-5 

288-9 

1314 

120-3 

42-7 

22-0 

64-7 

802-1 

5J6-4 

1858*5 

30-7 

20-2 

50'9 

1143 

29-8 

1411 

126-5 

47e 

17411 

8-2 

12-1 

20-3 

Parts  per  100,000. 


Nil 

Nil 

5.1-9 

72-3 

105-0 

1140 

9-7 

16-5 

55-9 

64-7 

10-7 

14-1 

Nil 
W4 
J-il 
1!-S 
8-8 
3-4 

Included  with  the  dis-     \ 
solved  solids.  $ 

3-0  90  12-0 

8-6  11-5  -.'ill 

12  7-1  83 

29  11-2  14-1 


Parts  per  100.  (odious. 


Neutral 


14 
0-3 


2-0 
0-3 


20,000 

1,600 

20,000 

1.60O 

10,000 

1,400 

20.000 
1^00 

l  .Him 
20.000 


The  plant  now  generally  used  for  dealing  with  these  liquors 
consists  of  settling  tanks  and  filters.  That  designed  and 
constructed  for  Stanning  and  Sons,  of  Lev-land,  has  been 
in  successful  operation  some  time.  The  bleach-  and  dye- 
liquors,  aloDg  with  all  the  wash-waters,  enter  the  mixing- 
channel  together  and  are  treated  with  lime  and  aluuiino- 
ferric  sulphate  Thence  they  pass  to  the  precipitation- 
tanks,  in  which  subsidence  ot  the  suspended  matters  takes 
place.  The  ferric  and  aluminium  hydroxides,  besides 
inducing  the  deposition  of  suspended  matters,  assist  in 
clarifying  the  effluent  liquors  by  combining  to  some 
extent  with  some  of  the  colouring  matters  present. 

A  continuous  flow  of  the  liquors  into  the  tanks  is  found 
to  give  the  best  results,  this  being  prohably  due  to  the  fact 
that  the  suspended  matters  in  bleach-  and  dye-liquors 
aggregate  when  slightly-  agitated. 


The  almost  clear  liquor  is  conducted  away  from  the  top 
of  the  tanks  by  floating-arms,  and  the  sludge  is  removed  by 
a  Shone  ejector,  into  which  it  gravitates.  A  volume  of 
500,000  gallons  is  dealt  with  daily,  this  being  the  combined 
capacity  of  the  tanks.  The  nearly  clarified  liquors  are 
generally  run  into  the  river  direct,  but  if  required  for 
further  use,  they  are  collected  in  a  storage  reservoir.  In 
the  latter  case,  they  are  pumped  from  the  sump  on  to 
cinder-filters,  which  deliver  the  water  into  the  reservoir. 
Thence  pipes  convey  it  from  a  well  to  the  various  depart- 
ments of  the  works. 

The  filter-beds  are  about  5  feet  deep  and  are  made  of 
furnace-clinkers.  The  dissolved  solids  are  largely  elimi- 
nated by  them,  as  is  shown  by  the  following  analyses : — 


Dissolved  Solids. 

Suspended  solnls. 
Organic.   ,   Mineral.          Total. 

M 

Total  Solids. 

Volatile. 

Mineral. 

Total. 

illelal. 

c  Irganic. 

Total. 

Parts  per  100,000. 

98 
92 
66 

44 

HI 

111 

68 

92 
56 

130 
132 
66 

-1                     12                     36 

68 

40 
1" 

166 

i.e. 



The   quantity  of  alumino-ferric    sulphate   used   per  day   I 
amounts  to    IGS  lb.     About   47   tons   of  sludge,   containing 
.15  per  cent,  of  water,  are  produced,  but    of  this  only  about 
:':'   tons   are   retained,  the   remainder   passing  away    in   the 
liquors. 

The  wet  sludge  is  lifted  by  the  ejector  into  earth  drying- 
pits,  from  which  it  is  carted  away  when  dry. 

Dried  at  100°,  the  sludge  consists  (per  100  parts)  of:  — 
i  >rganic  matter  (19  Mi  parts),  silica,  &c.  (:t8-5y,  calcium 
carbonate  (:il  ■  I),  alumina  (3-2),  ferric  oxide  (7:t).  It 
has  no  value  as  either  fuel  or  manure. 

The  Mather-Platt  system  of  softening  water  |  this  Journal, 
1891,511)  has  been   extended  to  the  treatment   of  dyers' 


and  bleachers'  waste  waters.  Its  principal  advantages  arc  : — 
The  quick  and  intimate  intermixture  effected  by  it  of  the 
precipitants  and  liquors  under  treatment  ;  the  ease  and 
accuracy  with  which  precipitants  can  be  used  and  their 
results  tested  as  regards  alkalinity,  acidity,  or  neutrality  ; 
and  the  reduction  in  the  amount  of  precipitant  required 
owing  to  the  clarifying  action  of  the  sludge  already 
formed. 

The  Candy  tank  is  well  adapted  for  the  economical 
removal  of  suspended  matters  from  liquors  which  are  only 
slightly  polluted,  and  which  do  not  require  filtering.  The 
honors  are  fed  into  the  tank  at  the  bottom  by  down-pipes, 
the  inlets  being  laid  at  semi-tangents   to    avoid    disturbance 
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of  the  sludge  already  deposited.  The  tank  has  a  flat 
bottom,  from  which  the  sludge  is  siphoned  off  by  a  per- 
forated pipe,  moved  over  its  surface  by  a  winch.  The  sludire 
is  delivered  about  2  feet  below  the  level  of  the  water  in  the 
tank  and  is  of  a  satisfactory  consistency. 

Indigo-dyeing.  —  At  the  works  of  the  Pincrnft  Dye- 
ing and  Printing  Company,  Adlington,  Lancashire,  the 
waste  liquors  containing  indigo  in  suspension  are  passed 
into  precipitation-tanks,  receiving  on  the  way  between  10 
and  15  grains  of  lime  per  gallon.  The  precipitated  indigo 
is  raised  by  an  ejector  from  the  bottom  of  the  tanks,  and 
blown  into  the  dye-vats  fur  use  again.  The  liquors  contain, 
before  treatment,  0-4  part  of  indigotin  per  100,000,  and  are 
of  a  deep  blue  colour  ;  after  treatment  they  are  clear,  and 
contain  little  objectiouanle  organic  matter.  ' 

Wool-washing. — At  the  works  of  Thomas  Biggart,  of 
Dairy,  Ayrshire,  the  recovery  of  the  grease  and  potash  from 
the  liquor  produced  in  wool-scouring  is  effected  in  the 
following  manner  :  — The  suds  from  the  first  bowl,  containing 
about  nine-tenths  of  the  grease  and  potash,  after  standing 
about  12  hours  to  ensure  deposition  of  the  sand,  are 
evaporated  in  a  pan  until  the  liquid  attains  a  syrupy 
consistency.  The  resultant  liquid  is  then  cooled  in  shallow 
iron  travs,  the  grease  which  collects  on  the  top  being 
removed  at  intervals.  The  semi-liquid  residue  is  calcined 
in  a  brick  oven,  the  heat  produced  from  it  being  used  to 
assist  in  the  evaporation.  A  crude  carbonate  of  potash  is 
thus  produced,  which  after  bein^  completely  carbonated,  is 
boiled  to  dissolve  out  the  potash  salts.  The  solution 
is  concentrated  to  100°  Tw.,  the  potassium  sulphate  and 
chloride  crystallising  out  on  cooling.  The  quantity  of  fuel 
required  is  about  1  ton  for  1,500  gallons.  The  potassium 
carbonate  and  grease  obtained  are  soid. 

In  a  recent  type  of  machine,  that  of  Eoiile  Riehard- 
Lagerie,  of  Roubaix,  the  wool  is  subjected  successively  to 
the  action  of  liquors  of  diminishing  strengths,  the  last  being 
clear  water.  The  liquors,  after  having  passed  through  the 
wool,  are  pumped  for  re-distribution  into  tanks,  until  they 
attain  a  density  of  1*07,  when  they  are  evaporated,  and  the 
residues  calcined  for  the  manufacture  of  potassium  carbonate. 
Each  machine  is  capable  of  dealing  with  about  8  tons  of 
wool  per  24  hours.  The  furnaces  consume  1  cwt.  of  coal 
per  cwt.  of  potash  produced. 

The  grease  is  extracted  from  the  suds  at  the  works  of 
A  If.  Matte  and  Co.,  Roubaix,  by  a  mechanical  process 
of  "  battage."  The  suds  are,  by  means  of  a  rotary  agitator, 
beaten  into  a  froth,  which  carries  to  the  surface  the  fatty 
matters.  The  latter  are  skimmed  off  into  conduits  by  a 
mechanical  semper,  and  are  forced  by  a  steam  extractor 
into  a  wooden  tank,  in  which  they  are  heated  to  60°  and 
treated  with  sulphuric  acid  in  the  proportion  of  1  lb.  to 
100  gallons.  The  acid  is  then  removed  by  washing  and 
the  grease  is  filter-pressed. 

Wool-scouring. — In  the  establishment  of  Thomas  Fox, 
at  Wellington,  Somerset,  the  soapy  liquors  are  led  into  six 
acidifyiug  tanks  and  treated  with  sufficient  acid  to  liberate 
the  fatty  acids,  which  on  separating  along  with  the  wool- 
fat,  are  drained  on  sawdust  filters.  They  are  afterwards 
taken  off  and  purified  by  distillation  for  conversion  into 
soap  again. 

The  dilute  acid  from  the  acidifying  tanks  is  pumped  into 
intermediate  storage  tauks  for  further  settlement,  after 
which  it  gravitates  into  the  precipitation  tanks,  and  is 
treated  with  the  general  waste  waters  from  the  work*  1>_\ 
alumino-ferric  sulphate  and  lime. 

Paper-'uaking.  -—  The  effluents  from  paper  mills  are 
effectually  purified  by  the  sume  methods  and  means  as 
cotton  bleachers'  effluents.  When  treated  with  ferrous 
sulphate  and  lime,  deposition  of  solids  takes  place  quickly, 
and  a  clear,  supernatant  liquid  is  obtained. 

At  Peebles'  Mill,  Church,  Lancashire,  the  precipitate 
obtained  with  alumino-ferric  sulphate  and  lime  is  collected 
and  pressed,  and,  owing  to  its  containing  a  considerable 
amount  of  fibre,  is  used,  after  being  washed,  for  the  manu- 
facture of  the  coarser  brown,  or  shop,  papers. 

Since  the  introduction  of  imported  wood  pulp,  the 
volumes  of  waste  liquors  from  paper  mills  have  decreased 
largely. 


Tanning. — Waste  liquors  from  tanneries  form  probably 
the  worst  manufacturing  pollution,  containing,  as  they  do, 
much  organic,  putrescent  matter,  which  cannot  he  precipitated 
by  ordinary  means,  if  at  all. 

The  plant  in  use  at  the  works  of  W.  and  J.  Sagar,  of 
Colue,  consists  of  two  seta  of  tanks,  along  with  screens 
and  filters.  The  first  set  of  tanks  receives  the  washings  of 
hides  and  the  fermentation  refuse  liquors,  from  them  the 
liquor  passes,  after  settlement,  through  fibre-screens  to  a 
series  of  precipitation  tanks,  and  thence,  through  an 
oxidising  filter,  to  the  river. 

Ihe  second  set  of  tanks  receives  the  waste  liquors  from 
the  lime  pits.  These,  after  settling,  are  filtered  through 
layers  of  earth  and  ashes,  which  are  so  arranged  as  t<> 
enclose  as  much  air  as  possible. 

Alkali  Works'  Refuse. — In  addition  to  the  Chance 
sulphur  recovery  process,  various  expedients  have  been 
devised  for  the  treatment  of  the  immense  quantities  of 
tank  waste  lying  about  tin-  country. 

One  of  these  consists  in  pumping  the  drainage  liquors 
from  subterranean  channels  on  to  a  filter  of  iron  oxide, 
then  clarifying  the  more  or  less  oxidised  liquor  by 
subsidence  in  tanks,  and  again  filtering  through  iron  oxide. 

Another  method,  which  is  advantageously  adopted  where 
large  volumes  of  waste  liquor  have  to  be  dealt  with,  is  to 
treat  the  liquor  with  a  ferric  salt  and  then  to  filter  through 
sand  or  gravel. 

Iron  Galvanising. — The  waste  from  this  industry  con- 
sists of  either  irou  sulphates  or  chlorides,  with  free  sulphuric 
or  hydrochloric  acid. 

In  the  case  of  the  iron  sulphate  waste,  treatment  with 
lime  is  adopted,  the  precipitated  iron  oxide  being  sometimes 
collected  and  used  as  a  pigment. 

In  the  case  of  the  mixed  ferrous  and  ferric  chloride 
waste,  excellent  results  are  obtained  with  the  Turner 
recovery  process.  The  solution  is  evaporated,  and  the 
residue  strongly  heated,  decomposition  into  ferroso-ferric 
oxide,  chlorine,  and  hydrochloric  acid  taking  place.  The 
chlorine  is  mixed  with  steam  as  it  passes  over  the  fire- 
bridge of  the  furnace,  aud  is  transformed  into  hydrochloric 
acid.  This,  along  with  that  evolved  as  such,  is  led  into  a 
tower  and  condensed  for  use  again.  The  recovered  acid 
contains,  on  an  average,  88  per  cent,  by  weight  of  ferric 
chloride  which  volatilises  with  it  from  the  decomposing 
furnace.  The  iron  oxide  obtained  is  of  some  value  as  a 
fettling  for  puddling-furnaces,  for  which  it  is  sold. — E.  B. 

Coal- Gas  Flames, On  the  Alleged  Escape  of  Carbonic  O.ride 
and  Unconsumed  Carbon  from.  Lewis  T.  Wright.  J. 
Gas  Lighting,  66,  1895,  102:!— 1024. 

.See  under  II.,  paije  24. 

PATENTS. 

Filtering  Apparatus  [  Water~\ ,  Improvements  in  or  connected 
with.  J.  Pinfold,  Aston,  Birmingham.  Eng.  Pat.  695, 
Jan.  11,  1895. 

The  filter  consists  of  a  tank  charged  with  filtering  material 
to  about  one-third  of  its  height,  and  special  arrangements 
are  made  for  collecting  the  filtered  water,  and  for  washing 
out  or  for  sterilising  the  bed.  The  filtered  water  is  collected 
by  a  number  of  gathering  tubes  placed  at  the  bottom  of  the 
tank  connected  to  a  main  duct  leading  to  a  discharge  valve. 
The  gathering  tubes  are  provided  on  their  top  surface  with 
a  number  of  conical  nozzles  screwed  therein,  each  nozzle 
having  a  convex  fine  wire  gauze  cover,  and  an  internal 
spherical  distributor  or  distributing  plate.  Instead  of 
gathering  tubes,  a  detachable  chamber  may  be  used,  divided 
from  the  filtering  tank  by  a  plate  having  holes  through 
which  the  screwed  nozzles  pass.  When  it  is  desired  to  wash 
out  or  sterilise  the  apparatus,  the  filter  is  run  dry  and 
water  or  steam  passed  upwards  through  the  bed  by  means 
of  the  collecting  tubes  and  nozzles,  and  the  water  passes 
away  through  openings  in  the  tank  just  above  the  filter-bed 
to  an  annular  pocket  surrounding  the  vessel,  and  provided 
with  a  discharge  valve.  During  the  washing-out  process 
the  bed  is  agitated  by  vertical  or  inclined  prongs  carried  by 
a  horizontal  shaft  joined  to  a  vertical  one,  driven  by  worm- 
gearing  from  the  exterior. — R.  S, 

E  2 


48 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Jan.  31, 1890. 


Sewage  Precipitation,  New  or  Improved  Method  in.     G.  C. 
Purvis,  Edinburgh.      Eng.  Pat.  20,366,  Oct.  29,  1895. 

The  sewage  is  first  treated  with  carbon  dioxide,  or,  if  there 
be  sulphuretted  hydrogen  present,  with  a  mixture  of  that 
gas  and  sulphur  dioxide,  and  then  lime  is  added  in  very 
small  excess,  sufficient  to  render  the  liquid  faintly  alkaline 
to  test  papers. — I.   A. 

(C.)— DISINFECT  ANTS. 

PATENTS. 

Diseases  of  the  Vine  and  other  Plants,  A  Composition  for 
Treating.  J.  V.  Johnson,  Loudon.  From  L.  Lusmolles 
and  E.  Frechon,  Paris.     Eng.  Pat.  360,  Jan.  5,  1895. 

Copper  sulphate,  aluminium  sulphate,  and  sodium  bicar- 
bonate are  mixed  together  in  suitable  proportions.  When 
the  mixture  is  brought  into  contact  with  water  in  a  suitable 
apparatus,  carbon  dioxide  is  generated,  by  the  pressure  of 
which  the  liquid  containing  in  suspension  basic  carbonate 
of  copper  and  alumina  is  sprayed  on  to  the  vine.— L.  A. 

Antiseptic  and  Disinfecting  Compounds,  applicable  also  for 
Washing  Sheep  and  other  Animals,  and  for  the  like 
purposes.  An  Improved.  A.  Pickles,  Wakefield.  Eng. 
Pat.  14,305,  July  27,  1895. 

The  first  is  a  liquid  mixture  of  castor  oil,  soap,  and  pyridine 
and  the  second  is  a  powder  made  by  mixing  pyridine  with 
powdered  gypsum,  chalk,  or  the  like. — L.  A. 

Disinfectant  Compound  which  mag  he  used  for  Dipping 
Sheep,  also  as  an  Antiseptic  for  Purifying,  Disinfecting, 
and  General  Detergent  Purposes,  An  Improved.  J.  L. 
Wade,  London.     Eng.  Pat.  18,223,  Sept.  30,  1895. 

Coal-tar  creosote,  40  parts  :  rosin,  20  parts  ;  cresylic  acid, 

5  parts  ;  oleic  acid,  5  parts  ;  caustic  potash  solution  (.25:  !'.. ). 

20   parts ;  eucalyptus   oil,    5   parts ;  naphthalene,   5  parts ; 

blended  by  heat. — L.  A. 

Disinfectant  or  Composition  for  Antiseptic,  Disinfecting, 
Sanitary,  anil  other  Purposes,  An  Improved.  II.  Hiscott, 
London.     Eng.  Pat.  19,418,  Oct.  16,  1895. 

The  improvement  consists  in  the  preparation  of  a  dis- 
infectant in  which  phenols  are  present  together  with  soluble 
fluorides,  silicofluorides  or  borofiuorides.  Thus,  any  form 
of  crude  phenol  is  fir6t  mixed  in  the  usual  manner  with 
melted  rosin  and  a  strong  solution  of  caustic  alkali,  so  as  to 
form  a  clear  fluid,  a  little  cottou  seed  or  cocoa-nut  oil  soap 
being  added  if  required.  The  hot  solution  of  the  fluoride, 
silico-fluoride  or  boro-fluoride  is  then  stirred  in,  not  less  than 
10  parts  of  fluoride  or  15  parts  of  silico-  or  boro-fluoride 
being  added  for  every  100  parts  of  phenols. — L.  A. 


XIX.-PAPER.  PASTEBOARD,  Etc. 

Retail  Paper  Trade  in  Relation  In  ( 'omposition  and  Per- 
manence of  Writing  Papers.  Mitt.  k.  k.  Versuchsanst. 
1894,  12,  295  ;   1895,  13,  [5],  219. 

The  paper-testing  work  of  the  German  Government  Test- 
ing Institution  at  Charlottenburg  has,  as  is  well  known, 
resulted  in  a  systematic  classification  of  papers  according 
to  composition  and  physical  qualities,  which  classification, 
officially  adopted,  now  regulates  in  an  important  and  increas- 
ing degree  the  general  practice  of  the  manufacturing  and 
wholesale  trade.  Whilst  it  has  been  easy  to  enforce  the 
adoption  of  papers  of  specified  composition  in  State  and 
public  offices,  it  is  pointed  out  that  the  general  public  (in 
Germany)  employ  paper  entirely  "at  haphazard,"  even  in 
writing  documents  of  official  and  permanent  value.  With 
the  view  of  forming  a  public  opinion  on  this  matter,  the 
Institution  has  undertaken  an  investigation  of  the  practices 
prevailing  in  the  retail  selling  and  buying  of  papers.  The 
scope  of  the  inquiry  may  be  outlined  as  follows— Writing 
papers  were  bought  at  35  of  the  leading  stationers  of  Berlin, 
under  recognised  descriptions,  such  as  good  writing  paper, 
besl  foolscap,  best  official  note,  good  "  lasting  "  paper,  &c— 
all    implying    the    requirement   of    paper   of   high  quality. 


They  were  bought  in  quantities  of  10 — 12  sheets,  and  at  the 
same  time  the  price  was  obtained  for  the  paper  in  quantities 
of  1,000  sheets. 

The  papers  were  then  analysed  and  classified  according 
to  the  standards  of  the  Institution.  The  results  are  given 
in  tabular  form. 

At  the  same  time  also  the  question  of  selling  price  was 
investigated,  the  papers  purchased  being  independently 
valued  by  three  expert.-,  the  valuation  being  set  out  in 
tabular  form,  and  a  column  giving  the  ratio  of  selling  price 
to  the  mean  figure  calculated  from  the  valuations. 

The  tables  given  do  not  admit  of  abstraction,  but  the 
main  results  tabulated  lead  to  the  following  conclusions  :— 
Of  the  papers  purchased  as  "  of  lasting  quality,"  1 7  per  cent. 
only  conform  with  such  specification  ;  of  the  remaining  83 
per  cent.,  29  are  papers  which  could  be  guaranteed  for  a  few 
years'  "  life,"  under  ordinary  conditions  of  storage,  and  54 
are  of  the  classes  suitable  only  for  ephemeral  purposes. 

The  results  of  the  investigation  in  reference  to  selling 
prices  were  even  more  surprising.  They  show  unaccount- 
able variations,  the  figures  lying  for  the  most  part  between 
from  2  to  80  per  cent,  in  excess  of  the  estimated  "  fair  "  price. 

The  Institution  then  carried  out  some  months  later  a 
second  investigation,  which  was  an  exact  repetition  of  the 
first.  The  results,  which  are  given  in  the  1895  vol.,  222, 
substantially  confirm  those  already  obtained,  i.e.,  about  70 
per  cent,  of  the  papers  purchased  were  altogether  inferior 
to  the  specification  of  the  purchaser.  It  is  noted  also  that 
three  of  the  papers  contained  "  mechanical  "  wood  pulp,  and 
seven  contained  more  than  15  per  cent,  of  mineral  (ash) 
constituents. 

Again,  a  similar  investigation  was  carried  out  on  the 
retail  paper  trade  of  Leipsic,  and  the  results  were  closely 
similar  to  the  above. 

The  author  (Ilerzberg)  sums  up  the  work  of  this  self- 
appointed  commission  in  the  laconic  remark:  "the  proba- 
bility of  obtaining  on  dem I   i    high-quality  paper  is,  in 

the  better  class  of  stationers'  shops  in  Berlin,  about  1  in  .',." 

— C.  F.  C. 

Paper-testing,  Reports  on.     Mitt.  k.  k.  Versuchsanst., 
lierlin,  1895,  232. 

A.  Mainly  an  account  of  controversies  which  have  arisen 
upon  reports  furnished  by  the  Institution.  Results  of 
analyses  having  been  called  in  question,  the  samples  in 
question  have  been  further  investigated,  and  in  ail  cases  the 
original  finding  confirmed. 

B,  C,  D,  E.  These  sections  likewise  contain  no  matter  of 
fresh  import. 

F.  Is  a  note  upon  "  Oxidising  Constituents  of  Papers." 
In  investigating  a  wrapping  paper  prepared  by  impregnat- 
ing an  ordinary  thin  paper  with  a  mixture  of  volatile  and 
non-volatile  hydrocarbons  (Ger.  Pat.  74,180),  the  presence 
of  an  active  oxidant  was  revealed.  Papers  treated  with 
linseed-oil  varnishes  hare  given  similar  results,  viz.,  the 
liberation  of  iodine  from  a  solution  of  potassium  iodide  ; 
and  the  oxidant  has  been  identified  as  hydrogen  peroxide 
(Nordlinger).  It  appears  that  either  a  drying  oil  or  tur- 
pentine, which  was  probably  used  in  the  former  ense,  can 
occasion  the  formation  of  hydrogen  peroxide. — C.  V.  C. 

Trades  Waste,  Treatment  of.     W.  Xaylor.     Proc.  Inst. 
Civil  Eng.  1895,123,    [Part  I.]. 
See  under  XVHI.  Ii.,  page  46. 

The  Wood-Pulp  Industry  of  Canada.     Hoard  of  Trade  J. 

1896,  40. 

See  under  Trade  Rep.,  page  57. 

Paper  Mills  in  India.     Board  of  Trade  J..  Jan.  1896,  78. 
.See  under  Trade  Rep.,  page  57. 

Paper  Sails.     J.  Soc.  Arts,  1896.  44,  146. 
See  under  V .,  page  30. 
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XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Narcotic  Extracts,  their  Preparation  and  Alkaloid- 
Content.  F.  Ranwez.  Chem.  Zeit.  Rep.  1895,  19,  190. 
Ix  the  preparation  of  extracts  generally  from  fresh  plants, 
very  different  results  are  obtained  according  to  the  mode 
of  procedure.  A  brown  ot  green  product  is  obtained 
according  as  the  plant  extract  is,  or  is  not,  filtered  before 
evaporation,  the  former  containing  much  more  alkaloid  than 
the  latter.  The  degree  of  concentration  to  which  the 
extract  is  evaporated  before  the  addition  of  alcohol  also 
largely  influences  the  result ;  the  smaller  the,  yield  of 
extract,  the  larger  is  the  quantity  of  alkaloid. — A.  ('.  W. 

Phellandrene.     0.  Wallach.     Lieb.  Ann.  287,  [3], 
371—38-1. 

Tun  modifications  of  phellandrene  occur  in  nature — dextto- 
phellandrene  in  eucalyptus  oil  and  levo-phellandrene  in  oil 
of  bitter  fennel.  Phellandrene  combines  with  nitrous  acid 
to  form  a  nitroso-nitrite,  which  Wallach  prepares  i- 
follows  : — The  raw  Australian  eucalyptus  oil  is  distilled 
under  reduced  pressure,  whereby  polymerisation  is  pre- 
vented, and  the  fraction  containing  the  largest  amount  of 
phellandrene  is  dissolved  in  petroleum  spirit  and  treated  in 
a  freezing  mixture  with  dilute  sulphuric  acid,  followed  by 
the  gradual  addition  of  sodium  nitrite  solution.  Care  must 
be  taken  that  the  temperature  does  not  rise  above  +  4  ( '. 
The  nitroso-nitrite  separates,  is  strained  off  from  the  liquids, 
washed  with  ice-water,  and  dried  between  filter-paper.  It 
is  finally  purified  by  washing  with  methyl-alcohol,  solution 
in  chloroform  and  precipitation  by  a  mixture  of  ether  and 
alcohol,  when  it  is  obtained  in  snow-white  woolly  masses 
of  crystals,  melting  at  105°  C,  and  in  the  pure  condition  it 
is  fairly  stable. 

Sodium  ethylate  converts  it  into  Pesci's  "  nitro-phellan- 
drene,"  C10HlsNO2  (Gazz.  Chim.  1886,  16,  227),  and  by 
reduction  in  alcoholic  solution  with  sodium,  an  amido  com- 
pound, C10H19T>H,,  a  ketone,  C10HlsO,  and  an  alcohol, 
C^H^O,  were  obtained. 

By  mixing  the  corresponding  derivatives  of  the  dextro- 
and  levo-pbellandrene,  racemie  inactive  mixtures  resulted, 
which  proved  to  be  identical  with  similar  derivatives  pre- 
pared by  the  author  from  Carvenone  (Wallach,  Ann.  277, 
130 — 187).  These  reduction  products  are  active  modifications 
of  tetrahydrocarvone,  Clt,H,sO,  tetrahydrocarveol,  C10H,,,<  >, 
and  tetrahydrocarvvlamine,  Clt,H19NH». — U.  I. 

p-Bromaniline  Sulphonic  Acid  and  a  Neu>  Method  <>l 
Preparation  of  Benzoic  Sulphinide  [Saccharine].  H. 
Kreis.  Annalen,  286,  3~~- 
By  modifying  the  method  of  sulphonation  of  />-bromacet- 
anilide,  the  author  has  prepared  the  p-bromaniline  sulphonic 
acid.  By  a  second  modification — heating  with  50  per  cent, 
of  its  weight  of  ordinary  sulphuric  acid  at  170° — 180°,  a 
quantitative  conversion  into  the  o-sulphonic  acid  is  realised. 
The  latter  was  converted  by  Sacdmeyer's  reaction  into 
/>-bromcyanobenzene-o-sulphonie  acid;  this  into  the  anhy- 
drochloride,  from  which  the  sulphamide  was  obtained  and 
readily  converted  into  the  corresponding  benzoic-sulphinide — 

C6H3(Br)/  )SH. 

An  exactly  parallel  synthesis  of  the  sulphinide — 

/C0\ 
C6H4<         >NH 

was  carried  out  by  first  debrominating  the  /)-bromaniline-o- 
sulphonic  acid  and  proceeding  as  indicated  above. 

— C.  F.  C. 

Saccharine,  Preserving  Action  of.     Burkard  and  Seifert. 
Chem.  Zeit.  19,  1895,  220. 

The  antiseptic  power  of  absolutely  pure  saccharine  was 
shown  to  be  five  times  less,  and  that  of  the  so-called 
"  saccbarinum   purum "    (300   times   sweeter    than   sugar) 


eight  times  greater,  than  that  of  salicylic  acid.  This,  how- 
ever, is  of  little  importance  in  connection  with  its  preserving 
properties.  For  instance,  3  grms.  of  6alicylic  acid  are  added 
to  1  hectol.  of  beer  to  prevent  after-fermentation.  The 
corresponding  addition  of  15  grms.  of  "  absolute  saccharine  " 
would  make  the  beer  unpalatable  through  extreme  sweetness. 

—J.  R. 

Drimys granatensis,  L..  Bark  and  Leans  of.  O.  Hesse. 
Annalen,  286, 
From  observations  of  Schuchardt  recently  cited  in  the 
Pharro.  J.  and  Trans.  [3],  24,  169—170,  this  plant  is 
described  as  "  cotoin-yielding."  After  investigating  the 
bark,  the  author  concludes  that  it  contains  no  cotoin  what- 
ever. He  succeeded  only  in  isolating  an  inert  substance, 
Drimin,  C,3Hu04. 

From  the   leaves  an  alcoholic  compound  was  extracted, 
with   an   empirical    formula,    t    ,11.(1.,   which   the   author 
names  Drimol.     It  melts  at  73  o3 ;  yields  an  acetate — 
C28H5?(C2U30)0.,  of  m.p.    42-5;  and   an  iodide,  C^H^IO 
on  boiling  with  hydriodic  acid  (17  sp.  gr.). — C.  F.  C. 

Poisonous  1Tanilla.     K.  F.  Tollner.     Pbarm.  Central-H. 
N.F.  1895,  16,  450. 

Thl  author  considers  that  ptomaines  may  be  the  cause  of 
the  poisonous  results  recently  observed  to  follow  the  use  of 
vanilla.  The  method  of  packing  in  tightly-bound  moist 
bundles  would,  without  doubt,  favour  decomposition.  He 
recommends  that  the  vanilla  should  be  dried  by  desiccating 
agents,  as  in  his  cold-drying  apparatus,  and  then  preserved 
in  air-tight  glass  cylinders.  The  aroma  is  retained  by  this 
treatment. — A.  C.  W. 

Citric  Acid,  A  Reaction  of.     L.  Stahr.     Xordisk. 

pharm.  Tidskrift,  1895,2,  141. 

See  under  Will.,  page  53. 

PATENTS. 

Vanitline,  Improvements  in  the  Manufacture  of.  J.  Y. 
Johnson,  London.  From  F.  von  Heyden's  Nachfolger, 
Radebeul,  Germany.     Eng.  Pat.  1624,  Jan.  23,  1S95. 

Vwii.i.ixE  may  be  prepared  by  the  electrolytic  oxidation 
of  an  alkaline  solution  of  iso-eugenol  in  a  divided  cell.  The 
anodic  compartment  is  charged  with  15  percent,  iso-eugenol 
solution  in  excess  of  caustic  lye,  and  the  cathodic  compart- 
ment contains  10  to  20  per  cent,  soda  solution.  The 
electrolysis  proceeds  best  at  60°  C.,  a  current  of  about 
6  amperes  being  passed,  with  an  E.M.F.  of  5  volts.  The 
anodic  liquid,  on  completion  of  the  oxidation,  is  acidified, 
extracted  with  the  ether,  and  the  vanilline  separated  from 
the  ethereal  liquid  by  agitating  with  alkaline  bisulphite. 

J.  W. 
Saccharine  or  Compounds  thereof.  Improvements  in  Manu- 
\      failure  of,  and  in  Production  and  Treatment  of  Materials 
for    Use    therein.      C.    Fahlberg,    Salbke-Westerhiisen, 
Germany.     Eng.  Pat.  10,955,  June  1,  1895. 

The  methods  for  the  manufacture  of  saccharine  hitherto 
employed  were  attended  with  considerable  loss  of  material, 
from  the  fact  that  the  para-toluene  sulphonic  acid,  formed 
simultaneously  with  the  orthG-toluene  sulphonic  acid,  had 
1  to  be  subjected  to  several  costly  operations  along  with  the 
latter.  It  is  now  found  that  the  two  isomeric  acids  may  be 
largely  separated  by  means  of  their  magnesium  salts,  the 
para-compound  being  much  less  soluble  than  the  ortho- 
compound.  The  magnesium  ortho-toluene  sulphonate  is 
treated  with  sodium  carbonate,  the  sodium  salt  being  thus 
formed,  and  the  magnesium  carbonate  simultaneously  pro- 
duced being  available  for  the  formation  of  more  magnesium 
toluene  sulphoiiates.  The  solution  of  the  sodium  salt  is  now 
oxidised  with  potassium  permanganate,  the  liquid  concen- 
trated, and  the  acid  sodium  sulphobenzoate — 
i  i  M  (H.G6H4.SO»ONa,  precipitated  by  means  of  livdrochloiic 
acid.  The  precipitate,  after  beirg  dried,  is  converted  into 
the  ester  COOR.C6H4.SO.,ONa  by  the  aid  of  alcohol  ar.d. 
gaseous  hydrochloric  acid.  This  ester,  on  treatment  with 
phosphorus  pentachloride  or  oxychloride,  yields  the  ester- 
acichloride:  COOR.C6H4.S02Cl,  which,  on  treatment  with 
gaseous  ammonia  and  ammonium  carbonate,  and  subsequent 
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saponification  with  an  alkaline  carbonate,  yields  an  alkaline 
salt  of  benzoic  Bulphinidc  together  with  some  alkaline  para- 
sulphamineben/.oate.  Alter  all  the  ammonia  has  been 
expelled,  the  concentrated  solution  is  treated  with  a  small 
quantity  of  potassium  permanganate  to  brighten  the  colour, 
and  the  para  sulphaniinebcnzoic  acid  is  removed  according  to 
Fug.  Pat.  22,7*:,  1891. 

The  para-toluene  sulpbonate  of  magnesium  of  the  original 
operation  is  converted  into  tolnene  and  acid  magnesium: 
sulphate  by  means  of  sulphuric  acid  and  superheated  steam. 

—J.  W. 

Acetophenonephenetidide,  Preparation  »/'.  1'"-  Valentiner, 
Leipzig-Plagewitz,  Gerinanv.  Eng.  l'at.  19,040,  Oct.  10, 
1895. 

ACSTOPHENONE  and  parapheuetidine  are  heated  in  molecular 
proportions  in  a  reflux  distillation  apparatus,  with  or  without 
dehydrating  agents.  On  cooling,  acetophenonephenetidide 
crystallises  out,  and  may  be  purified  by  recrystallisation 
from  alcohol.     It  melts  at  88°  C,  and  is  an  antipyretic. 

—J.  W. 


XXI.-PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Photography  in  189a.     G.  F.  Jaubert.     Moiiit.  Scient. 

1895,46,  813— S22. 

Fin!  the  preparation  of  "  orthbcbromatic  "  plates,  a  number 

of  new  dyes  have  recently  been  suggested,  and  it  has  been 
found  that  the  rhodamines  possess  several  advantages  over 
Erythrosiu  and  Hose  Bengal.  Khodaniine  ,'i  B  [  1!  |  yields  an 
emulsion,  the  maximum  sensitiveness  of  which  falls  between 
the  Fraunhofer  lines  1)  and  E,  extending  halfway  between 
D  and  C  j  while  the  hydrochloride  or  the  ethylic  esler  of 
tetrachlorotetra-ethylrhodamine  renders  the  plate  sensitive 
almost  up  to  the  line  (';  all  the  riiodamine  compounds 
giving  better  results  in  the  blue  than  those  of  the  Bret- 
mentioned  dyestuffs.  For  the  green  portion  of  the  spectrum, 
acridine  yellow  and  orange  are  excellent,  it  being  possible 
with  the  former  to  obtain  all  the  lines  from  the  orange  into 
the  violet:  it  should  be  useful,  therefore,  in  taking  negatives 
for  the  three-colour  process.  Ali/arin  blue  S  produces 
a  film  particularly  sensitive  between  A  and  (',  surpass 
ing  all  other  dyestuffs  for  the  reproduction  of  the  infra- 
red rays.  The  addition  of  a  small  quantity  of  silver  nitrate 
to  the  usual  ammoniacal  solution  of  the  blue,  makes  the 
[dates  even  more  rapid,  but  they  will  uot  keep. 

For  the  avoidance  of  halation,  Prestwich  has  devised  an 
emulsion — bromide  or  citro-chloride — containing  1  to  2 
parts  of  arrowroot  to  3  of  gelatin.  Experiments  on  the 
influence  of  temperature  on  the  rapidity  of  plates,  show  that 
between  0°  anil  30°  ('.  there  is  little  difference  in  speed,  hut 
beyond  these  limits  considerable  changes  occur,  an  ortho- 
chromatic  emulsion  giving,  at  very  low  temperatures,  a 
negative  resembling  one  on  an  ordinary  plate. 

Phenylhydroxylamine  (this  Journal,  1895,  385)  in  1  per 
cent,  solution,  mixed  with  3  parts  of  sodium  sulphite, 
makes  a  good  developer,  hut  addition  of  alkali  is  apt  to 
cause  fog.  From  recent  work  on  the  thiosiilpbates,  it 
appears  that  the  addition  of  free  sulphurous  acid  to  the 
ordinary  fixitig-bath  should  he  avoided  for  fear  of  the 
production  of  sulphuretted  hydrogen  ;  but  acid  -alts.  BUch 
as  bisulphites,  ma\  he  advantageously  employed.  When 
using  an  acid  tiling-bath  after  alkaline  development,  it  is 
suggested  to  add  a  little  aurin  solution,  as  an  indicator,  to 
the  '-hypo,"  in  order  to  show  when  the  acid  requires 
renewal.  The  addition  of  acetate  of  sodium  or  ammonium 
to  the  acid  fixing  hath  to  prevent  the  deposition  of  sulphur, 
and  of  common  salt  to  hinder  the  decomposition  of  the 
silver  thiosnlpliate,  has  also  been  recommended;  a  suitable 
formula  being  sodium  acetate  3  parts,  chloride  ">  parts, 
thiosulphate  15  parts, water  200  parts.  Anthion  (potassium 
persulphate,  this  Journal,  1695,  298)  in  0"5  pel  cent. 
solution,  has  proved  a  very  efficient  "  hypo  eliminator," 
surpassing  the  hypochlorites,  as  it  has  no  action  on  the 
film;  but,  not  being  permanent  when  dissolved,  it  should  he 
kept  in  the  solid  state. 


A  new  •■  reducing  "-agent  for  positives  consists  of  an 
ordinary  fixing-bath  to  which  0*2  per  cent,  of  ammonium 
bichromate  has  been  added.  It  is  curious  that  •'  bromide :' 
prints  are  not  attacked  by  this  solution,  and  in  the  case  of 
chlorides  pi  miner. 1  1>_\  partial  insolation  followed  by  develop- 
ment, the  bichromate,  even  if  considerably  strengthened,  is 
only  able  to  remove  that  amount  of  silver  which  has  been 
deposited  during  the  action  of  the  light  itself.  This  bath, 
accordingly,  becomes  a  means  of  distinguishing  between 
positives  prepared  by  "  printing-out  "  and  development 
processes.  A  number  of  matt-surfaced  gelatin  papers  are 
on  the  market  at  present,  the  dull  surface  being  obtained 
by  the  addition  of  a  little  starch  to  the  citro-chloride  emul- 
sion. To  imitate  platinum  tones  on  these  papers,  it  is 
advisable  to  expose  them  under  the  negative  till  they  are 
of  about  half  the  required  depth  of  tint,  developing  to  the 
desired  intensity  with  ipiinol  (hydroquinono),  washing  very 
thoroughly,  finally  toning  them  in  a  bath  made  at  least  eight 
days  beforehand.  When  toning  the  new  collodio-ebloride 
papers  by  means  of  potassium  platinous  chloride,  the  use 
of  a  10  per  cent,  solution  of  acid  sodium  phosphate,  mixed 
with  an  equal  volume  of  .">  per  ceni.  potassium  oxalate,  is 
recommended,  to  avoid  any  yellowing  of  the  high  lights 
Experiments  on  metals  other  than  silver  have  shown  that 
many  of  the  compounds  of  molybdenum,  tungsten,  and 
vanadium  are  more  or  less  sensitive  to  light. 

Further  investigation  of  tin-  diazo  printing  process  (this 
Journal.  1895,  595),  points  to  the  compounds  of  a-  and  /3- 
naphthylamine  as  the  best  to  use;  on  development  with 
sodium  acetate  the  former  yield  a  brownish-grey  and 
the  latter  a  reddish-brown  print.  The  exposures  required 
are  about  '2  to  :!  minutes  to  direct  sunlight,  or  S  to  12 
minutes  to  diffused  light,  and  the  process  appears  to  work 
best  on  fabrics. 

A  new  method  of  obtaining  coloured  photographs  on  silk 
has  been  worked  out.  It  consists  in  producing  on  the 
material  ordinary  silver  prints,  after  the  manner  of  the 
albumin  process.  They  are  then  finished  in  coloured 
pastels,  the  chalks  bring  finally  fixed  by  the  action  of  a 
spray  of  caoutchouc  dissolved  in  benzene. — F.  II.  I.. 

PATENTS. 

Photographic  "Process"  Engraving,  An  Improved  Method 
of  Producing  Negatives  I'm-.  A.  W.  K.  Bryan,  liochdulc. 
Eng.  Pat.  23,052,  Nov.  28,  18'.4. 

The  inventor  claims,  in  the  production  of  negatives  for 
photographic  "process"  engraving,  a  special  reticulated 
negative  for  the  purpose  "t  producing  reticulations,  by 
exposure,  upon  the  surface  of  the  photographic  sensitised 
plate.— J.  C.  R. 

Production    of  Prints  l>y  Photography,   Improvement*  in. 

W.  Fricse-Greene,  Chelsea.      Eng.  l'at.   1075,  Jan.  16, 
1895. 

THE  original  specification  and  drawings  must  he  consulted 
for  details  of  the  apparatus  employed  tor  ••  printing  or 
reproducing,  by  means  of  photography,  .1  ■.lumber  of  copies 
from  the  same  negative  or  negatives,  by  causing  a  baud  of 
sensitised  material  to  travel  intermittently  through  a  cham- 
ber in  which  a  negative  or  negatives  are  placed,  and  tempo- 
rarily exposing  a  fresh  section  of  the  said  sensitised  band 
and  the  negative  or  negatives  to  the  light  in  the  said 
chamber  after  each  intermittent  movement  of  the  sensitised 
band,  the  band  being  steadied  during  the  exposure,  whereby 
a  photograph  from  the  negative    becomes    tepro  bleed    upon 

the  said  section."  Arrangements  are  also  described  whereby 
the    sensitised    material    pas-.  -    successively    through    two 

chambers,  in  the  first  of  which  it  is  printed  on  the  one  side, 
and  in  the  second  on  ihe  other.  — W.   \1 
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XIII -EXPLOSIVES.  MATCHES.  Etc. 

PATENTS. 
An  Improved  Explosive  for  Producing  Motive  Power,  and 
Apparatus  to  be  used  in  connection  therewith.      T.  Haw- 
kins,  I'pton    Park.  London.     Eng.  Pat.  24,898,  Dec.  21, 
1894. 

The  improved  explosive  consists  of  a  mixture  of  sodium 
nitrate,  6  parts  by  -weight ;  sugar  or  syrup,  4  parts  by 
weight  ;  water.  36  parts  by  weight ;  potassium  bichromate, 
1  part  by  weight;  potassium  chlorate,  1  part  by  weight. 

This  mixture  is  converted  into  a  fine  spray  in  a  special 
device  descrihed  and  illustrated  in  the  specification,  and 
introduced  into  an  explosion-chamber  forming  part  of  the 
cylinder  of  the  engine,  or  into  a  separate  chamber  serving 
as  a  pressure-generator,  in  either  of  which  chambers  it 
impinges  against  a  heated  metal  plate  kept  hot  by  an 
external  gas-flame  or  by  electricity,  when  the  explosive 
mixture  is  converted  into  gas,  which,  by  valves,  is  allowed 
to  act  on  a  piston,  as  in  an  ordinary  gas-engine. — W.  M. 

Zgniferous  Fuses,  Improvements  in  the  Manufacture  of. 
J.  Watson,  Loudon.     Eng.  Pat.  25,058,  Dec.  24,  1894. 

This  invention  relates  to  safety  fuses  made  from  a  plastic 
mass  containing  nitrocellulose  and  nitroglycerin,  with  or 
without  the  addition  of  oxidisers,  and  the  object  is  to 
diminish  the  sensitiveness  to  concussion,  and  liabilitv  to 
parting  or  breaking  of  the  fuse  core.  The  fuse  core 
material  is  formed  by  pressing  through  dies,  so  as  to 
leave  a  hollow  central  space  ;  or  the  outer  surface  may 
have  longitudinal  grooves,  so  that  when  a  textile  covering 
has  been  spun  around  it,  air  channels  will  be  covered  in  and 
be  in  direct  communication  with  the  fuse  core.  A  textile 
cushion  in  the  heart  of  the  fuse  core  may  be  made  by 
introducing  some  threads  as  the  hollow  core  issues  from 
the  press.  The  central  threads  keep  the  fuse  core  from 
breaking,  and  the  cushion  of  air  outside  or  inside  minimises 
the  risk  of  accidents  from  concussion. — \V.  M. 

Manufacture  of  Explosives  (Perforation),  Improvements 
in.  H.  Maxim,  London.  Eng.  Pat.  16,861,  Sept.  9, 
1895. 

The  inventor  prepares  rods  or  strips  of  gelatinised  explo- 
sives, with  perforations  parallel  to  each  other,  but  at 
right  angles  to  the  longitudinal  axis  of  the  rod  or  strip. 

— W.  M. 

Matches,  An  Improvement,  or  Improvements  in,  or  con- 
nected with.  .1.  I.  Williams,  liuabon,  North  Wales. 
Eng.  Pat.  18,575,  Oct.  4,  1895. 

The  object  of  this  invention  is  to  enable  ordinary  matches, 
wood  or  wax,  to  be  readily  converted  into  fusees.  For 
this  purpose,  collars  or  ferrules  of  the  flaming  com- 
position, but  without  any  fulminating  composition,  are 
prepared.  ( )ne  of  these  rings  can  be  slipped  up  over  the 
stem  of  the  match  until  it  jams  on  the  head,  the  aperture 
in  the  collar  being  slightly  conical,  thus  forming  a  fusee, 
or  bv  removing  the  collar  an  ordinary  match  is  available. 

—  W.  M. 


XXIII— ANALYTICAL  CHEMISTRY. 

INORGANIC  CHEMISTRY.— QUA  LIT  A  TIVE. 

Bromine  and  Iodine,  the  Halogen  Derivatives  of  Sutphon- 
amides  as  a  New  Reagent  for.  J.  H.  Kastle.  Amer. 
Chem.  J.  17,  1895,  704—708. 

In  the  course  of  an  investigation  on  the  nature  of  the 
halogen  derivatives  of  acid  amides,  the  author  prepared  a 
number  of  di-halogeu  derivatives  of  the  sulphonamides, 
two  of  which,  the  dibroni-  and  the  dichlor-derivative  of 
benzenesulphonamide,  were  found  to  be  of  exceptional 
beauty  as  regards  crystalline  character.  It  is  shown  that, 
as  in  the  case  of  the  halogen  derivatives  of  benzamide, 
the  amide  itself  is  the  final  product  of  almost  all  the 
reactions.  It  is  further  shown  that  the  dichloro-deriva- 
tive    of    benzenesulphonamide    decomposes     metallic   bro- 


mides and  iodides  with  formation  of  the  metallic 
chlorides,  and  the  corresponding  bromo-  and  iodo-deriva- 
tives  of  the  amide,  and  that  when  this  decomposition  is 
effected  in  the  presence  of  carbon  bisulphide  or  chloro- 
form, the  latter  solvents  are  coloured  yellow  aud  violet, 
just  as  they  are  with  bromine  and  iodine.  On  testing  this 
new  compound  as  a  reagent  for  bromine  and  iodine,  it 
was  found  possible  to  recognise  0-0000127  grm.  of  iodine 
in  the  presence  of  0-04  gnu.  of  bromine.  .  The  reagent  is 
best  prepared  b\  dissolving  bi-uzenesulphonamide  in  the 
smallest  possible  quantity  of  caustic  soda  (1  in  10),  and 
passing  chlorine  into  the  solution.  A  white  precipitate  is 
produced  containing  much  unchanged  amide.  This  is 
filtered  off  and  the  filtrate  treated  with  more  chlorine. 
The  second  precipitate  consists  chiefly,  if  not  entirely,  of 
the  dichloro-derivative.  It  is  filtered  off  and  partly  puri- 
fied by  heating  with  water  and  decanting.  The  dichloro- 
derivative,  melting  at  70°,  and  being  nearly  insoluble  in 
hot  water,  is  thus  separated  as  a  light  yellow  oil,  which 
solidifies  on  cooling',  and  may  be  further  purified  by 
solution  iu  alcohol  and  precipitation  with  water. — D.   IS. 

Cobalt.  Detection   of  by   the  Nitroso-fi-Naphthul  Method. 
M.  Ilinski.     Chem.  Zeit.  1895,  19,  1421. 

The  author  combats  the  view  that  a  mistake  is  likely  to 
occur  in  the  use  of  the  mtroso-/3-naphthol  method  for  the 
detection  of  cobalt  on  account  of  the  separation  of  small 
quantities  of  the  reagent  simulating  the  precipitation  of  the 
cobalt  compound.  The  bright  red  colour  of  the  cobalt 
precipitate  is  not  to  be  confounded  with  the  brown  colour 
of  the  reagent.  Figures  are  given  showing  that  the  method 
in  question  is  more  delicate,  especially  in  the  presence  of 
nickel,  than  the  reaction  with  potassium  nitrite  iu  aceti.' 
acid  solution.  The  nitroso-i8-naphthol  reaction  is  best 
ed  out  by  making  the  solution  to  be  tested  slightly 
acid  with  hydrochloric  acid,  then  adding  an  equal  volume 
of  alcohol,  and  warming  the  mixture  ;  fresh  solution  of 
nitroso-/3-naybthol  in  50  per  cent,  acetic  acid  is  poured  in, 
and  the  whole  is  brought  to  the  boil.  A  voluminous  purple- 
red  precipitate  of  cobalti-uitroso-g-naphthol  is  produced, 
aud  can  scarcely  be  confused  with  any  other  substance. 
When  only  a  trace  of  cobalt  is  present,  the  cobalt  com- 
pound remains  in  solution  in  the  alcohol,  and  it  is  necessary 
to  work  with  an  aqueous  solution.  (Distilled  water  allowed 
to  stand  on  nitruso-jS-naphtho)  dissolves  about  1  part  in 
5,000  in  the  cold.)  The  reagent  should  always  be  in  excess, 
as  a  part  of  its  function  is  to  oxidise  the  cobalt  to  the 
eobaltic  state.  Even  when  only  a  colour  is  first  produced, 
long  standing  will  cause  the  separation  of  the  characteristic 
red  precipitate. — B.  C. 

INORGANIC   CHEMISTRY.— 
Q  VAN  TIT  A  TI VE. 

Potassium  Cyanate,  Detection  of  Small  Quantities  in 
Potassium  Cyanide.  E.  A.  Schneider.  En°.  and 
Mining  J.  1895,  489. 

By  suitable  modification  of  conditions,  Blomstraud's  colour 
reaction  of  potassium  cyanate  with  cobalt  acetate  may  be 
made  very  sensitive.  The  cyanide  solution  to  be  tested 
should  be  as  strong  as  possible  ;  it  is  decomposed,  prefer- 
ably in  the  German  "  Zehnkugelrohren  "  (ten-bulb  tubes), 
by  means  of  a  rapid  stream  of  carbon  dioxide,  which  i.s 
passed  until  all  hydrocyanic  acid  has  been  expelled.  Three 
grms.  of  KCy  in  a  10  per  cent,  solution  may  be  thus  de- 
composed in  45  minutes.  To  the  residual  liquid  sufficient 
95  per  cent,  alcohol  (in  some  eases  absolute  alcohol)  is 
added,  to  precipitate  the  potassium  carbonate  that  has  been 
formed.  The  carbonate  is  filtered  off;  the  filtrate  is  slightly 
acidified  with  a  few  drops  of  acetic  acid,  and  tested  with 
cobalt  acetate.  The  intense  blue  of  the  double  cyanate  of 
cobalt  and  potassium  renders  it  possible  thus  to  detect  the 
presence  of  from  1  to  035  per  cent,  of  potassium  cyanate 
iu  the  cyanide.  If  the  quantity  of  cyanate  be  very  small, 
a  larger  amount  of  the  cyanide  must  be  taken,  which  is 
dissolved  in  the  smallest  possible  volume  of  water;  the 
excess  of  cyanide  is  then  precipitated  out  bv  means  of 
absolute  alcohol,  and  filtered  ;  and  the  filtrate  is  treated 
with  carbon  dioxide,  and  tested  as  before, — W,  G,  M, 
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Zinc,  Technical  Analysis  of.     H.  Kissenson  and 
B.  Neumann.     Chem.  Zeit!  1893,  16-24  —  1626. 

<  H  the  various  processes  available,  practically  the  only  two 
which,  for  reasons  quoted,  are  used  in  works'  laboratories 
are  Schaffner's  sodium  sulphide,  and  Gnletti's  potassium 
ferrocyanide  volumetric  methods.  The  latter  is  exclusively 
used  in  America,  whilst  the  former,  in  a  more  or  less 
modified  form,  is  employed  in  Germany,  Belgium,  France, 
Spain,  and  Sardinia.  In  the  Schaffner  process,  the  titra- 
tion is  made  in  au  ammoniucal  solution,  and  the  indicator 
may  be  ferric  hydroxide  suspended  in  the  solution,  or  ferric 
chloride  (Streng),  nickel  chloride  (  Kiiozel),  cobalt  chloride 
Dens),  alkaline  lead  tartrate  (F.  Mohr),  lead  acetate 
(Fiesenius),  sodium  nitroprusside  (C.  Mohr),  thallium 
nitrate  (Schroder),  or  lead  carbonate  or  "  polka  paper  " 
(Sehott)  used  by  the  drop  method  with  paper.  I!ut  of  all 
Jhese,  only  the  first-  (freshly  precipitated  ferric  hydroxide) 
and  the  last-named  are  generally  used.  In  the  analysis  of 
blende,  1  grm.  of  the  ore  (or  0'5  grm.,  if  it  contain  more 
than  25  per  cent,  of  zinc)  is  heated  in  a  flask  with  12  c.c. 
of  strong  hydrochloric  acid,  until  all  hydrogen  sulphide  has 
been  driven  off;  the  solution  is  then  peroxidised  with  3  c.c. 
of  nitric  acid,  and  after  a  short  time  7  c.c.  of  (1  :  2) 
sulphuric  acid  are  added,  and  the  whole  is  evaporated  until 
sulphuric  acid  fumes  are  observed.  After  cooling,  the 
liquid  is  diluted  and  filtered.  If  cupriferous,  the  solution  is 
boiled  before  filtration  with  5 — 7  c.c.  of  sodium  thiosulphate 
solution  (1  :  10)  until  no  more  smell  of  sulphur  dioxide  can 
be  detected.  The  precipitate  which  contains  the  silica, 
lead,  and  copper  is  filtered  off,  and  the  filtrate  is  per- 
oxidised with  bromine  water,  and  then  treated  with 
25  c.c.  of  ammonia  (sp.  gr.  0-925)  for  the  separation 
of  iron,  manganese,  and  alumina.  After  boiling  and 
filtering,  the  precipitate  is  redissolved  in  hydrochloric  acid 
(or  in  aqua  regia,  if  highly  manganiferous),  and  again 
precipitated.  The  mixed  filtrates  are  made  up  to  500  c.c. 
and  placed  on  one  side  for  12  — 18  hours  for  the  removal  of 
the  great  excess  of  ammonia.  Simultaneously,  a  quantity 
of  pure  zinc,  approximately  equal  to  that  in  the  ore  under 
determination,  is  weighed  accurately,  dissolved  in  a  similar 
quantity  of  hydrochloric  and  nitric  acids,  mixed  with  25  c.c. 
of  ammonia,  and  made  up  to  500  c.e.  and  placed  also  on  one 
side.  Coda  has  shown  that,  to  insure  accuracy,  it  is  not 
necessary  to  employ  sulphuric  acid  for  the  solution  of  the 
check  zinc.  A  shorter  method,  employed  by  the  authors, 
consists  in  taking  double  the  quantities  above  quoted  all 
through,  dissolving  and  proceeding  as  above,  but  boiling 
with  sulphuric  acid  only  for  5  or  10  minutes  (not  to  dry- 
ness) until  red  fumes  cease  to  be  evolved,  making  up  to 
500  c.c,  after  adding  the  ammonia,  and  filtering  off  only 
250  c.c,  which  is  then  made  up  again  to  500  c.e.  for  titra- 
tion. The  result  may  be  a  little  low,  but  the  error  does  not 
exceed  0- 1  per  cent.,  whilst  the  titration  is  better  effected, 
owing  to  the  absence  of  great  excess  of  ammonia.  The 
success  of  the  whole  process  depends  upon  attention  to 
details  in  the  process  of  titration.  The  sodium  sulphide 
solution  should  contain  35  grms.  of  the  crystallised  salt  per 
litre,  which  is  equivalent  to  about  0-01  grm.  of  Zu  per  c.c, 
but  the  titre  rapidly  alters  on  exposure  to  air,  which 
necessitates  the  simultaneous  performance  of  a  check  test 
with  pure  zinc  The  burette  may  with  advantage  have  a 
side-tube  directly  connected  with  the  bottle  containing  the 
stock  of  standard  solution,  in  order  to  minimise  the  action 
of  the  air  when  the  burette  is  filled,  (are  must  betaken 
that  the  colour  of  the  spot  upon  the  lead  paper,  which 
marks  the  end  of  the  reaction,  shall  be  identical  in  the  ore- 
and  check-solutions,  as  in  that  case  the  variation  in  the 
sensitiveness  of  the  eyes  of  certain  operators  in  regard  to 
the  detection  of  the  first  darkening  of  the  paper,  is 
eliminated.  Two  drops  should  be  allowed  to  fall 
successively,  after  the  lapse  of  a  few  seconds,  upon  the 
same  spot  upon  the  paper,  the  drops  being  taken  from  the 
solution  by  means  of  a  narrow  glass  tube,  which  also 
serve-  as  a  sliircr.  Towards  the  end  of  the  operation,  a 
test  should  be  made  after  cub  fresh  addition  of  01  c.c. 
and  very  thorough  stirring  must  be  effected  each  time.  A 
high  temperature  (even  that  of  a  hot  summer's  day)  and 
a  great  excess  of  ammonia,  alike  interfere  with  the  sharp- 
ness of  the  spotting  reaction       The  titration  must, of  course. 


be  made  in  a  room  of  which  the  air  is  quite  free  from- 
hydrogen  sulphide.  When  copper  is  present  it  is  possible 
to  make  a  determination  in  the  above  way  on  a  part  of  the 
solution,  deducting  from  the  result  the  equivalent  of  copper 
found  colorimetrically  in  another  portion  ;  but  this  is  not 
recommended,  as  the  presence  of  copper  sulphide  interferes 
with  the  sharpness  of  the  lead-paper  indications.  For 
approximate  and  rapid  work  with  cupriferous  smelting 
products,  the  separation  of  copper  may  be  avoided 
by  adding  to  the  ammoniacal  solution,  before  titration, 
sufficient  potassium  cyanide  solution  to  remove  all  but  a 
trace  of  the  blue  colour  from  the  liquid.  A  trace  of  blue 
is  left  to  insure  that  no  excess  of  cyanide  shall  have  been- 
added,  as  this  would  interfere  with  the  accuracy  of  the 
result  through  the  formation  of  a  double  cyanide  of  ziac^ 
Results  quoted  show  that  volumetric  tests,  properly 
conducted,  may  give  numbers  in  exact  concordance  with 
those  obtained  gravimetrically. — W.  G.  M. 

Zinc,  Volumetric  Determination   of,  and  o   New  Indicator 
for  Ferroei/anide.     G.  C.  Stone.     J.  Atncr.  Chem.  Sec. 

1895,17,  -173—477. 
All  the  metals  of  the  iron  group,  except  manganese  a-nd 
zinc,  having,  if  necessary,  been  removed  from  the  solution 
containing  the  latter,  the  amount  of  manganese  present  is 
ascertained  by  titration  with  potassium  permanganate,  and 
then  the  zinc  and  manganese  are  determined  together  by 
precipitation  with  potassium  ferrocyanide,  usiug  cobalt 
nitrate  as  an  indicator. 

The  separation  of  iron  and  aluminium  from  the  zinc  and 
mauganese  is  effected  with  barium  carbonate,  which  should 
be  freed  from  the  alkaline  hydroxide  or  carbonate,  which  it 
usually  contains,  by  digestion  with  barium  chloride. 

After  filtering  off  the  precipitated  aluminium  and  ferric 
hydroxides,  the  determination  of  the  zinc  and  manganese 
should  be  proceeded  with  at  once.  If  it  should  be  necessary 
to  allow  the  solution  to  stand,  a  little  acid  should  be  added 
to  it,  to  prevent  any  zinc  precipitating. 

The  manganese  is  estimated  by  boiling  a  portion  of  the 
solution,  containing  0-1  to  04  per  cent.,  and  titrating  with 
a  solution  of  potassium  permanganate  containing  1  -99  grms. 
per  litre,  1  c.c.  of  this  being  equivalent  to  0-001  grm. 
of  Mn. 

A  second  portion  of  the  solution  is  rendered  slightly  acidl 
with  hydrochloric  acid  (addition  of  S  c.c.  of  the  concentrated 
acid  per  100  c.c  of  the  solution  prevents  the  precipitation 
of  lead  and  causes  no  appreciable  error;  10  c.c  prevent 
the  precipitation  of  manganese)  and  titrated  with  potassium 
feirocyanide.  The  solution  of  the  latter  is  prepared  by 
dissolving  30  grms.  in  a  litre  and  is  standardised  by  zinc  or 
manganese  in  a  slightly  acid  solution. 

If  much  manganese  be  present,  the  colour  of  the  pre- 
cipitate becomes  darker  as  the  potassium  ferrocyanide  is 
added,  and  then,  shortly  before  the  end-point  is  reached,  it 
suddenly  changes  to  a  pale  green.  It  is  unnecessary  to 
commence  testing  with  the  cobalt  nitrate  until  this  change 
has  taken  place. 

The  test  with  the  latter  salt  is  made  by  placing  a  drop 
of  a  dilute  solution  on  a  porcelain  plate  and  bringing  a  drop 
of  the  solution  to  be  tested  against  it,  so  that  the  two  touch 
but  do  not  mix.  Au  immediately  shown,  faint  greenish 
line  at  the  point  of  junction  marks  the  end-reaction. 

The  manganese  precipitate  which  is  formed  is  not  of 
normal  composition,  but  consists  of  manganese  and  ferio- 
cyanic  acid  in  the  ratio  of  3Mu:2lI  ,I-Vi    S 

A  correction  should  be  made  for  the  amount  of  potassium 
ferrocyanide  which  is  required  to  give  a  reaction  with  the 
cobalt  nitrate.  This  is  about  05  c.c.  of  a  solution  of  the 
above  strength  per  100  c.c.  of  the  solution  to  1  c  tested. 

— k.  a 

PATENT. 
Iron  ami  steel,  A  Neio  or  Improved  Process  for  Deter- 
mining the  Carbonaceous  Value  of.  (i.  W.  l'eipers, 
Remscheid,  Germany.  Eng.  Pat.  662,  Jan.  10,  1895. 
The  improved  process  consists  in  comparing  the  marks 
made  on  unglazed  porcelain  by  the  piece  of  iron  or  steel 
to  be  tested,  with  those  made  by  iron  rods  or  pencil-  of 
known  composition.     The  comparison  is  aided   by  partially 
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immersing  the  porcelain  tablets  in  solutions  which  will 
dissolve  the  iron  only,  such  as  chloride  of  copper  or 
of  ammonium.  After  washing,  the  tablet  may  be  treated 
with  sulphuric  or  nitric  acid,  which  will  dissolve  the  carbon, 
leaving  the  graphite.  — G.  H.  II. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Petroleum  Benzine  and  Coal-Tar  Benzene,  Distinguishing 
between.     Mitt.  k.  k.  Versuchsanst.  1895,  13,  [5],  241. 

The  use  of  iodine  has  been  recommended  for  the  above 
purpose  (Post,  Chem.  Techn.  Analyse,  2nd  Ed.,  3(19  ; 
Bockmann,  Chem.  Tech.  Unters.  985),  the  test  depending 
on  the  variation  in  coloration  of  the  solutions  of  iodine 
in  the  respective  hydrocarbons  and  mixtures  {hereof. 
Attention  is  called  to  the  conflicting  statements  of  the 
above  authors,  and  results  of  experiments  are  given  in 
tabular  form,  showing  that  the  test  is  of  very  limited 
value  in  regard  to  mixtures,  visible  variations  of  colour 
being  determined  only  when  the  proportion  of  admixture 
is  high. 

Better  results  were  obtained  by  taking  advantage  of  the 
relative  solubility  of  asphalt  in  benzene.  The  asphalt 
being  prepared  from  Syrian  asphalt  by  exhaustive  washing 
with  petroleum  naphtha,  to  free  it  from  constituents  soluble 
in  these  hydrocarbons,  was  treated  under  uniform  conditions 
with  mixtures  of  petroleum  benzine  and  coal-tar  benzene, 
up  to  70  per  cent,  of  the  latter.  A  well-graduated  series  of 
colorations  from  straw  colour  to  dark  brown,  proportionate 
to  the  percentage  of  the  latter,  was  observed.  As  an 
empirical  test,  therefore,  it  satisfactorily  fulfils  ordinary 
requirements. — C.  F.  C. 

Naphtliol  Yellow  in  Vermicelli,  Sfacaroni,  Sfc.,   Detection 

of.  F.  Schaffer.  Chem.  Zeit.  1895, 19,  21C. 
Fkom  10 — 20  grins,  of  the  crumbled  substance  are  warmed 
with  about  40  c.c.  of  50 — 60  per  cent,  aleohol.  Addition  of 
a  few  drops  of  pure  hydrochloric  acid  to  the  solution  of  the 
colouring  matter  so  obtained  destroys  the  colour  of  naphthol 
yellow,  but  not  of  safrauines,  whilst  Metauil  yellow  is 
coloured  red.  To  identify  the  colouring  matter  with  greater 
certainty,  take  200  grms.  of  the  substance  and  evaporate 
the  alcoholic  solution  to  a  small  volume.  Hydrochloric 
acid  then  gives  a  whitish  flocculent  precipitate  of  dinitro 
a-naphthol,  soluble  in  ether  with  a  faint  yellow  colour. 
Naphthol  yellow  S  is  not  precipitated  by  hydrochloric  acid, 
but  by  soda,  even  in  very  dilute  solution. — A.  C.  W. 

Citric  Acid,  a  Reaction  of.     Ludo  Stahr.     Nordisk  pharm. 

Tidsskrift.  1895,  2,  141. 
By  the  action  of  an  oxidising  agent  on  citric  acid,  acetone 
is  formed  ;  this  by  treatment  with  bromine,  followed  by  an 
alkali,  yields  bromoform-  To  use  these  reactions  as  a  test 
for  citric  acid,  a  few  drops  of  deci-nornial  permanganate 
solution  are  warmed  with  1  c.c.  of  the  solution,  and  when 
the  red  colour  has  disappeared,  3 — 5  drops  of  saturated 
bromine  water  are  added;  on  cooling,  a  white  crystalline 
precipitate  is  obtained.  If  caustic  soda  be  now  added,  the 
smell  of  bromoform  is  perceived.  The  test  clearly  indicates 
2  mgrrns.  in  1  c.c.  When  bromine  water  is  added  first,  a 
smaller  quantity  of  permanganate  is  required  for  oxidation  ; 
thus  bromine  itself  appears  to  act  on  citric  acid.  This  is 
contrary  to  the  results  of  Cloiiz.  If  two  equal  quantities  of 
bromine  water,  to  one  of  which  a  little  citric  acid  is  added, 
be  heated  to  expel  free  bromine,  that  portion  to  which  the 
acid  was  added  will  be  found  to  give  a  much  larger 
precipitate  of  silver  bromide  than  the  other. — A.  ('.  W. 

Alkaloids   and    Glucosides,    Characterisation   of  several. 

E.    Forminek.      Rozpravv    ceske  akudemie,  4,    CI.    II., 

No.  9. 
Aloln. — The  residue  obtained  on  evaporation  with  nitric- 
acid  is  coloured  browu  by  ammonia  and  yellow  by  cold 
potassium  hydrate  solution.  On  evaporating  with  the  hitter, 
a  deep  violet  residue  is  left,  dissolving  in  water  to  a  wine- 
red  solution. 

Amygdalin  gives  a  colourless  or  pale  yellow  residue 
when  evaporated  with  nitric  acid,  coloured  rose  by  ammonia, 
and  a  transitory  brown-rose  with  aqueous  ICHO.  Alcoholic 
KHO  gives  a  red-violet,  changing  to  yellowish-brown. 


Brucine. — Residue  after  evaporation  with  nitric  acid, 
yellow,  changing  to  grass-green  (and  subsequently  to 
brown)  with  ammonia.  Sulphuretted  hydrogen  water  give^ 
a  violet,  but  KHO  produces  no  characteristic  coloration. 

Strychnine. — Residue  from  evaporation  with  nitric  acid 
is  yellow,  changed  by  ammonia  to  orange,  and  by  KHO  to 
red-violet,  subsequently  brown.  This  reaction  occurs  even 
when  a  large  amount  of  brucine  is  present. 

Cctoin. — The  solution  in  nitric  acid  is  dirty  green  to 
brown,  turning  rose-red  when  heated.  The  brownish-red 
to  brown  residue  is  changed  by  aqueous  KHO  or  ammonia 
to  dirty  green,  then  brown. 

Paraeotoin. — Forms  red  solution  in  sulphuric  acid, 
changing  to  yellow.  Residue  after  evaporation  coloured 
red,  and  afterwards  brownish-yellow,  by  aqueous  KHO  or 
ammonia. 

Emodin. — Yellow  solution  in  nitric  acid.  Evaporation 
residue  brownish-vermilion,  turning,  with  ammonia,  to 
violet,  and  then  to  dirtv  red,  and  to  violet,  afterwards  brown, 
with  KHO. 

Nareotine. — Nitric  acid  solution,  dirty  yellowish-green. 
Evaporated  residue,  yellow,  changed  to  dirty  green,  then 
brown  by  ammonia,  greenish-brown  by  KHO,  passing  into 
orange-brown,  and  turning  a  reddish-brown  yellow  on 
heating.  Evaporated  and  strongly  heated  it  becomes  a 
bluish  brick-red. 

Physostigmine. — The  yellow  nitric  acid  solution  leaves  on 
evaporation  a  vermilion-red  residue,  turning  to  green 
after  prolonged  heating,  and  forming  a  green  solution  in 
water.  KHO  produces,  after  some  time,  a  brown,  as  does 
also  ammonia,  but  more  slowly. 

Saliciu. — The  pale  yellow  residue  from  evaporation  of 
the  nitric  acid  solution  deepens  on  the  addition  of  KHO  or 
ammonia,  and  turns  to  a  blood-red  when  heated  with  KCy 
on  the  water- bath. — C   S. 

ORGANIC  CHEMISTRY.— QUANTITA TIVE. 

Phenol  and  the  Three  Isomeric  ( 'resols.  G.  Jorgensen. 
Chem.  Zeit.  Rep.  1895,19,  190. 
An  aqueous  phenol  after  addition  of  soda  is  freed  from 
water  by  distillation.  Excess  of  dilute  sulphuric  acid  is 
added  to  the  residue  ;  a  second  distillate  then  contains  all  the 
phenols.  These  may  be  extracted  by  ether  and  obtained 
crystalline  by  evaporation  of  tin-  dry  ethereal  extract.  The 
author  considers  that  a  determination  of  the  iodine  absorp- 
tion of  a  phenol  affords  a  more  rapid  and  accurate  estimate 
than  is  given  by  the  weighing  of  tribromophenol  or  by  the 
method  of  Koppeschaar,  if  other  substances  which  absorb 
iodine  are  absent.  As  criteria  of  the  purity  of  a  phenol  may 
be  taken  its  iodine  absorption  and  solubility  (I  grm.  of 
phenol  absorbs  8'  1  grm.  of  iodine). 

The  physical   properties  of  these  phenols  are  shown  in 
the  following  table  : — 


Mela- 
Cresol. 


Pai-.i- 
Cresol. 


Melting  point 

Boiling  point 

Specific  gravity 

Solubility  (one  part 
in  parts  of  water}. 


42° 
182-9° 

1-0906 
13 


80"  3° 

190' S°  202-8° 
1  0578  1*0498 

tO  200 


36° 

2C1-8' 
T0522 
55 


—A.  C.  YV. 

Lard,  Analysis  of.      A.  Coske.     Chem.  Zeit.  1895,  19 

1043  —  1044. 

The  recognition  of  tallow  in  lard  by  means  of  the  testr 
consisting  of  the  observation  of  the  behaviour  of  the 
substance  when  allowed  to  crystallise  from  ether,  is  best 
effected  by  conducting  the  test  at  a  temperature  of  12° — 13° 
('-.  as  a  lower  temperature  causes  a  confused  crystallisation. 
Under  the  microscope  the  crystals  thus  separated  from  pure 
steam  lard  have  the  form  of  sharp-edged  plates,  often  as 
much  as  }  mm.  in  width.  A  few  bundles  of  needle-shaped 
crystals  of  dark  appearance  are  also  scattered  about  the 
field.  When  tallow  is  present,  needles  disposed  radially  are 
predominant.     In  butcher's  lard,  on  the  other  hand,  needles. 
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are  commonly  present  in  quantity,  and  can  with  difficulty 
be  distinguished  from  those  of  tallow.  The  practice, 
occasionally  adopted,  of  adding  mutton  tallow  to  lard 
increases  the  difficulty.  The  preparation  and  examination 
of  samples  by  each  observer  must  be  adopted  to  ensure 
reliable  results.  Seeing  that  American  steam  lard  appears 
to  be  softer  (richer  in  olein)  than  the  average  European 
product,  the  author  was  led  to  suppose  it  possible  that  such 
difference  was  due  to  a  difference  of  breed  or  food,  but 
direct  experiment  with  raw  fat  of  American  origin  showed 
that  the  lard  rendered  therefrom  in  the  laboratory  differs  in 

no  essential  respect  fr that  from  European  sources.    The 

cause  of  the  difference  in  the  commercial  product  known  as 
steam  lard  i-  therefore  unexplained.  With  regard  to  the 
detection  of  cotton-seed  oil  in  lard,  the  author  uses  the 
Becchi  test  as  directed  by  the  Italian  Commission,  and  in 
doubtful  cases  resorts  to  the  expression  of  the  more  liquid 
portion  of  the  fat  at  a  temperature  of  26° — 30°  ('.  Com- 
parison of  the  darkening  of  the  more  and  less  solid  portions, 
gives  useful  indications. — It.  B. 

Oak-Wood   Extract,   Analysis   of,   by   the    Hide-Powder 

Method.  F.  Cerych.  Dei-  Gerber.  1895,  21,  241—  243. 
Tut:  most  weighty  source  of  error  in  the  hide-powder 
method  is  the  unequal  quality  of  the  powder :  this  is 
avoided  if  the  powder  be  washed  with  cold  water  until  the 
washings  are  no  longer  rendered  turbid  by  a  solution  of 
tannin.  Another  error  is,  however,  engendered  by  thus 
freeing  the  powder  from  soluble  gelatin,  for  it  is  found  that 
the  filtrate  which  has  passed  through  snch  purified  powder 
contains  tannin.  This  fact  appears  to  be  due  to  the  passage 
of  the  liquid  up  the  sides  of  the  tube,  where  it  does  not 
come  into  actual  contact  with  the  hide-powder;  the 
presence  of  soluble  gelatin  ensures  the  absorption  of  the 
tannin  in  this  portion  of  liquid.  To  remedy  this  drawback 
to  the  method,  the  author  mixes  the  hide-powder  with 
disintegrated  filter  paper  in  order  to  increase  its  effective 
surface. 

(  ine  hundred  grms.  of  hide-powder  from  a  trustworthy 
source,  is  washed  as  mentioned  above  and  intimately  mixed 
with  a  cream  of  35  grms.  of  filter  paper.  The  water  iu  this 
mixture  is  wrung  out  in  a  linen  cloth,  aud  the  material  is 
powdered  and  dried  by  cold  air.  The  dried  powder  is 
ground  until  it  is  in  a  woolly  condition,  aud  is  dried  over 
sulphuric  acid  until  it  contains  about  1-5  per  eent.  of 
water.  Of  the  finished  material,  9  grms.  serve  for  each 
determination.  The  water  may  be  more  rapidly  removed 
bv  alcohol,  and  the  powder  thus  dried  can  be  preserved  for 
alonger  time,  and  is  not  deteriorated  in  absorbent  power. 

The  passage  of  the  tannin  solution  through  the  hide- 
filter  should  occupy  2 — 3  hours  ;  if  unduly  prolonged,  the 
non-tannin  will  generally  be  too  high. 

The  following  tables  show  the  influence  of  the  proportion 
of  water  iu  which  an  extract  is  dissolved,  and  of  the  tem- 
perature at  which  the  analysis  is  male,  on  the  results 
obtained  : — 


Extract  dissolved        Total 
ii,  i  Litre.            Solids. 

1 

Insoluble 

Matter. 

Non- 
Tannin. 

Tannin. 

4V1-2 
47  - 12 
17-1-2 

0-12 
I--2-2 
1-65 

Is'lt 
18'80 
18-40 

28*56 

27-1U 
27-07 

Thirty  grms. 

of  extract  per  litri 



ill0 

1110 

25 

34° 

Insoluble  -ikiU.  i 
Non-tannin 

1-65 
18-48 

27-114 
I7-12 

1   is 

ls-tl 
27-53 

17' 12 

0-22 
19-04 

■27-Sil 
1712 

0 
19-68 

27V.I 

17-12 

temperature  shows  that  the  hide-powder  yield-  gelatin  at 
the  higher  temperatures.  The  more  dilute  the  solution  of 
extract,  the  more  marked  are  these  discrepancies.  Other 
tables  iu  the  original  paper  show  that  with  unwashed  hide- 
powder  the  non-tannin  is  somewhat  lower  than  with  the 
washed  pot*  der,  and  increases  \\  ith  increase  of  concentration  ; 
it  is,  however,  only  extracts  that  show  this  peculiarity 
(compare  Koch,  this  Journal,  1891,  803). 

I'll.-  author  concludes  that  iu  order  to  obtain  concordaut 
results  by  the  hide-powder  method,  it  is  necessary  (1)  to 
purify  the  hide-powder  in  the  manner  indicated;  (2)  to 
use  always  the  same  weight  of  extract  for  analysis;  (3)  to 
work  at  the  same  temperature,  best  at  Is  20  I'.,  making 
Mure  that  the  solution  has  the  same  temperature  when  the 
insoluble  matter  is  filtered  and  when  the  tannin  is  deter- 
mined. Tin1  so-called  insoluble  matter  is  not  without  value, 
since  it  is  now  shown  to  be  a  sparingly  soluble  lannin. 

—A.  (i.  B. 


Sugar,  Volumetric  Estimation  of,  l>y  means  of  Amffloniacal 

Copper  Solution.     '/..  I'eska.     Rozpravy  Qesk£  akademie, 
1895,  5,  CI.  II.  [19]. 

Instead  of  the  usual  current  of  hydros-en,  the  author  now 
employs  a  "layer  of  vaseline  to  prevent  oxidation  id'  the 
copper  solution.  Two  solutions  are  prepared  :  the  tir^t 
consisting  of  t:-;i27  grms.  of  pure  copper  sulphate  dissolved 

in  160  c.c.  of  2.",  percent,  ammonia,  and  made  up  to  5U0CC.  ; 
the  second,  of  34-5  grms.  of  Iiochelle  salt  and  10  grins,  of 
sodium  hydroxide  dissolved  in  water  and  diluted  to  500  c.c. 

-V  mixture  of  50  c.c.  of  each  of  these  solution-  i-  heated  to 
80°  under  a  layer  of  vaseline  5  mm.  thick  :  the  solution  to 
lie  estimated  is  run  in  at  the  rate  of  1  c.c.  at  a  time  for  the 
tirst  test,  hut  on  repetition  the  whole  amount  may  be  added 
at  once.  The  temperature  is  raised  to  85  .  the  heating 
continued  for  two  minutes  in  the  case  of  glucose  and  invert 
sugar,  and  lor  four  and  six  minutes  respectively  in  that  of 
maltose  and  invert  sugar.  The  solution  i>  then  titrated  at 
the  last  mentioned  temperature  until  the  colour  just  vanishes. 
Dextrin  raises  the  reducing  power  of  the  sugar  less  in  this 
solution  than  in  one  prepared  with  potash  ;  moreover,  the 
ammonia  does  not  affect  the  accuracy  of  the  results.  One 
grin,  of  cane  sugar  is  on  an  average  equivalent  to  0 -11112(1  grm. 
of  invert  sugar.  The  sugar  of  milk  is  estimated  after 
precipitation  with  lead  acetate  and  sodium  sulphate.  The 
following  table  gives  the  number  of  milligrams  of  each  sugar 
in  100  c.c.  of  solution  : — ■ 


From  the  facts  that  the  insoluble  matter  increases  with 
the  strength  id'  the  solution,  decreases  with  increased  tem- 
perature, and  increases  with  decrease  of  tannin,  it  may  he 
inferred  that  the  "  insoluble  matter  "  is  itself  a  sparingly 
soluble  tannin.      The  increase   of  non-tannin  with  rise  of 


\..  o!  C.c's 

lOo  C.c's  of  the  Sugar  Solution  contain 

Mgrms.  oi 

of  Suiriir 
Solution 

used. 

Glucose. 

Invert  Sugar. 

Milk  Sugar. 

Maltose. 

s 

a 

987*8 

ss:i  1 

1049-2 

■ 

•• 

10 

su2:( 

Ml    .1 

11 

7.-W7 

77HOI 

1-2 

>-.7os 

707  v. 

13 

820-0 

054-5 

14 

576'S 

'Kl-   7 

ir. 

B88-4 

588-9 

1083-9 

16 

534-2 

971-4 

17 

(T.'.'S 

503-8 

916-0 

1023-1 

is 

149-7 

I7.V7 

860*5 

■.»;s-s 

la 

426-8 

151-2 

s22-:( 

98CC3 

20 

105 -  2 

tao-o 

7S2'l 

876-8 

21 

386-0 

108  s 

746-0 

836-4 

2-2 

390-6 

713-0 

- 

■211 

352-8 

:>7.vs 

ns2'7 

7iu;;, 

21 

.';:|s'2 

358-4 

,,:,!    s 

785-8 

2.1 

324  s 

629-2 

7"7'.-. 

■211 

.'!12'» 

a:  :i  "2 

095-5 

S81-3 

•27 

300-9 

319-3 

656-8 

■2S 

1 

:in7-s 

034-1 

280-3 

:,  11 '  1 

613-0 

30 

2711 

287*6 

693*2 

31 

262-4 

■27s '2 

509-5 

574-5 

.".2 

254*2 

969*6 

1     .    s 

.-,.-.7-1 

33 

2k:-u 

•21;  IT. 

179-1 

.'.HI'S 

:n 

239-S 

253-9 

165-3 

525-3 

;i.-, 

246-7 

1.72  '2 

.-,lii-7 

38 

220- 1 

240-0 

1  19  s 

186*8 

37 

220-0 

2*J3*5 

1     v     1 

is:i-7 

ss 

214-3 

227-4 

117  11 

471*8 

39   • 

296  s 

221-7 

159-6 

411 

■2»:  i  •; 

•21(1-2 

896-6 

448*8 

11 

iaS-7 

211-n 

1        387  0 

117  11 
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\  i  of  Cc's 

of  Sugar 

Solution 

used. 


100  C.c.'s  ol  the  Sugar  Solution  contain  Mgi'ms.  of 


Glucose. 


3ugar.   Milt  Sugar.       Maltose. 


42 

W4-1 

206-0 

877-8 

127"  l 

43 

189-7 

201-3 

869-2 

417-7 

44 

185  "4 

196-7 

860-9 

■OS'  1 

45 

1S1-2 

192-8 

353-0 

899-5 

46 

177:: 

188-1 

S45-4 

391-0 

47 

173T> 

184-1 

388-1 

382  ■  8 

48 

169*9 

180-3 

831-2 

371-9 

III 

166-4 

176-  7 

324- 5 

50 

168*0 

173-2 

818-1 

860-0 

51 

159-8 

L69-8 

811-9 

353-11 

52 

156*8 

166'5 

300-0 

340  -3 

.v. 

153-9 

168-4 

800*8 

389  8 

54 

151-1 

100-4 

294*8 

:<33-s 

55 

1  is- 1. 

157-5 

289'  1 

327-9 

50 

145-7 

154-7 

284-2 

322-2 

57 

143- 1 

152-0 

279-3 

310-7 

58 

140-6 

149*4 

274' 5 

311*4 

59 

13S-2 

146-9 

269-9 

30  I  3 

60 

135-9 

141-5 

265-4 

301-3 

61 

133-7 

1422 

261*1 

290-4 

62 

131-5 

139-9 

256*9 

291-0 

63 

129-4 

187-7 

252-9 

287-0 

04 

127-  1 

135-5 

249-0 

282-6 

65 

125-4 

138-4 

215-2 

278-8 

00 

123-6 

131-4 

241-5 

271-1 

67 

121-7 

129-5 

237-9 

270-0 

68 

119-9 

127*6 

234'  1 

266-1 

69 

lis- 2 

125-7 

231-0 

70 

116-5 

12S-9 

227-7 

258-  I 

71 

114-9 

122-2 

224-6 

255  'i 

72 

113-3 

120-5 

221-5 

251-5 

73 

111-8 

118-9 

218-5 

248-1 

74 

lli  ■:; 

1173 

215  G 

244-8 

7:. 

loss 

115-8 

2I2"8 

JUT. 

76 

H'74 

in-:; 

210*0 

2  IS    i 

77 

106-0 

112-8 

207-8 

235-3 

78 

104-6 

111-4 

2HI-7 

232-  3 

79 

103-3 

110-0 

202-1 

80 

102-0 

His-,; 

193*6 

2211-H 

SI 

100-S 

107*2 

223-  9 

82 

99-6 

105-9 

221-2 

s:i 

104-6 

218*6 

i 

103-1 

ssiO'o 

85 

102-2 

213-5 

80 

101*1 

211*1 

87 

208*7 

88 

206*4 

89 

2(14-1 

mi 

\\ 

201*9 

91 

- 

■• 

199  -7 

-J.  L.  B. 

Formic   Arid,  Determination  of.    Y.  Freyer.     Cheni.  Zeit. 

!895,  19,  1184—1185. 
The  conventional  methods  of  determining  formic  acid, 
viz.,  that  which  consists  in  determining  the  quantity  of 
mercurous  chloride  which  is  formed  on  boiling  it  with 
mercuric  chloride,  and  that  having  the  oxidation  of  the 
acid  with  permanganate  as  its  basis,  leave  much  to  be 
desired.  The  author  treats  10 — 20  c.c.  of  the  formic  acid 
solution,  containing  about  0-5  of  the  acid,  with  50  c.c.  of 
a  6  per  cent,  sclution  of  potassium  bichromate  and  10  c.c. 
of  strong  sulphuric  acid,  boiling  the  mixture  under  a 
vertical  condenser  for  -\-  to  1  hour.  The  solution  is  diluted 
to  200  c.c,  and  the  unaltered  chromic  acid  is  determined 
by  adding  1 — 2  grms.  of  potassium  iodide,  10  c.c.  of  a 
25  per  cent,  solution  of  phosphoric   acid,  allowing  to  stand 

for    5    minutes,    and    titrating    back    with        thiosulphate 

solution.  The  addition  of  phosphoric  acid  is  said  to  allow 
the  change  from  blue  to  the  green  of  the  chromic  salt  to 
be  more  readily  observed.  The  rubber  stopper  used  to 
connect  the  flask  with  the  condenser  should  be  boiled  out 
with  bichromate  solution,  lest  it  exert  a  reducing  action  on 
the  liquid  in  the  flask.  The  method  can  be  used  in  the 
presence  of  acetic  acid.     Test  analyses  are  satisfactory. 

— B.  B. 

Writing  Inks,  their  Examination.  G.  Wisbar.  Papier 
Zeit.  1895,  2D,  3059. 
A  good  writing  ink  must  answer  all  the  following  require- 
ments:— It  must  be  a  true  solution,  permanent  both  in 
bottle  and  in  inkpot ;  it  must  not  "  skin  "  ;  it  should  not 
be  too  acid  (the  corrosive  action  on  steel  nibs,  however,  is 
due  as  much  to  Ihe  iron   and  the  organic  acids  as   to  the 


free  mineral  acid)  :  it  must  not  penetrate  good  paper,  but 
after  drying  for  eight  days  it  should  be  sufficiently  insoluble 
not  to  "be  obliterated  by  24  hours'  soaking  in  water  or 
alcohol.  It  must  not  become  mouldy,  and  should  dry  on 
the  nib  to  a  varnish-like  film,  not  forming  a  crumbling 
powder.  To  examine  any  commercial  sample,  a  standard 
ink  must  be  prepared.  23  ■  4  grms.  of  tannin  and  7  ■  7  grms. 
of  crystallised  gallic  acid  are  dissolved  in  water  at  50°  C, 
10  grms.  of  gum  in  solution,  2-5  grms.  of  hydrochloric 
acid,  30  grms.  of  ferrous  sulphate  (also  dissolved),  and 
1  grm.  of  phenol  added.  The  whole  is  made  up  to 
1  litre,  allowed  to  stand  at  least  four  days,  and  then 
decanted.  10  or  15  c.c.  of  the  sample  to  be  tested  are 
removed  from  the  bottle  with  a  pipette  without  shaking, 
and  the  remainder  well  corked  and  set  aside.  It  is  then 
compared  with  the  standard,  and  if  the  two  differ  in  shade, 
the  latter  must  be  tinted  to  match  the  sample  by  the 
addition  of  2  or  3  grms.  per  litre  of  one  or  more  of  the 
following  dyes,  as  mav  be  required  : — Bavarian  Blue  D.S.F. 
[A.],Xakarat  lied  S.  [A.],  Acid  Green  V.B.S.Po.  [O.], 
and  Chestnut  Broun  [(  I 

A  piece  of  good  writing  paper  is  then  tightly  stretched  in 
a  frame,  constructed  so  as  to  cause  part  of  it  to  slope  at  an 
angle  of  45°,  and  provided  with  a  support  for  a  pipette  (in 
order  to  insure  its  uniform  position)  from  which  0-6  grm. 
of  the  ink  is  made  to  run  gently  down  the  slope,  the  pipette 
being  ground  to  a  similar  angle  at  the  base.  Two  or  more 
.stains  of  ink,  one  being  the  prepared  standard,  are  thus 
obtained,  and  the  paper  is  allowed  to  dry,  exposed  to  light. 
The  inks  are  then  diluted  with  an  equal  volume  of  water, 
and  fresh  stains  produced ,  the  better  to  observe  the  darken- 
ing of  the  tint.  When  dry,  all  are  put  aside  for  eight  days, 
in  a  place  exposed  to  light  and  air,  and  then  compared  for 
colour, dustiness,  and  fluidity,  the  luttei  being  judged  by 
the  shape  of  the  marks  on  the  paper.  One  portion  is  also 
soaked  in  water,  another  in  85  per  cent.,  and  a  third  in  50 
per  cent,  alcohol  for  two  days,  then  dried  again  at  ordinary- 
temperatures,  to  observe  the  solubility. 

The  presence  of  a  sediment  in  the  original  bottles  con- 
taining the  ink  samples  is  not  necessarily  a  proof  of  want 
of  permauence  ;  it  may  simply  be  due  to  the  ink  having 
been  bottled  up  before  the  proper  time.  The  samples 
should  be  allowed  to  rest  for  three  days,  then  50  c.c. 
pipetted  off  from  the  middle  of  the  liquid,  filtered  through 
a  small  paper,  and  25  c.c.  run  into  a  small  bottle,  the  neck 
of  the  funnel  being  kept  below  the  surface  of  the  filtrate. 
The  bottle,  which  must  always  be  of  the  same  size  and 
shape  for  this  test,  is  lightly  covered  with  paper,  and 
observed  for  several  days,  a  good  sample  remaining  without 
sediment  for  a  fortnight.  The  amount  of  iron  may  also  be 
determined  in  the  usual  manner,  and  should  not  fall  below 
that  in  the  standard  (0-6  per  cent.).  The  above  remarks 
apply  equally  well  to  the  combined  writing  and  copying 
inks,  by  which  term  are  understood  inks  yielding  two 
copies  during  the  first  24  hours,  and  one  on  the  following 
day. 

A  number  of  experiments  have  been  tried  by  Schluttig 
aud  Neumann  on  the  substitution  of  other  substances  for 
the  tannic  and  gallic  acids  usually  employed.  They  find 
that  many  phenols  and  their  derivatives  give  strong  colours 
when  mixed  with  ferric  salts,  but  that  only  those  bodies 
which  approach  gallic  acid  in  constitution — i.e.,  possess 
three  adjacent  hydroxy!  groups — are  available  for  the 
manufacture  of  writing  inks.  They  have  also  observed  that 
the  darker  the  original  colour  of  the  iron  salt,  the  more 
permanent  is  the  resulting  ink,  and  that  tannin  is  a  much 
inferior  substance  to  gallic  acid  to  employ  whenever  any 
degree  of  permanence  is  required.  Their  researches  also 
tend  to  throw  doubt  on  the  generally  accepted  view  that 
tannin  is  a  digallic  acid  ;  for,  as  such,  it  should  possess  five 
free  hydroxyl  groups,  aud  should  form,  therefore,  a  darker 
and  more  permanent  iron  salt  than  gallic  acid  itself. 

— F.  H.  L. 

Sugar  Industry,  Progress  in,  for  the  Third  Quarter  if 
1895.  Dingler's  Polyt.  J.  1895,298,  [4],  88—95;  [5], 
114—115. 

See  under  XVI.,  page  41. 
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XXIV.-SCIENTIFIC   AND   TECHNICAL 
NOTES. 

Petroleum  Eaters  from  tin  Spent  At  ids.     Fucbs  and  Schiff. 

Chem    Zeit.  19,  1469  —  1470. 

In  order  to  ascertain  the  practicability  or  otherwise  of 
milling  for  perfumery  purposes  the  esters  prepared  by 
Zaloziecki  and  A-ch.ni  from  the  naphthene  carbo-acids 
contained  in  the  n  sidue  from  the  alkali  process  in  peti  oleuin- 
n  lining,  it  sample  of  alkali  sludge  from  an  Austrian  refinery 
was  treated  by  Vschan's  method,  a  pale  yellow  oil  with  a 
■.trong  fatty-acid  odour  heing  obtained.  This,  although 
readily  saponifiable  with  soda-lye,  is  unsuitable  for  soap- 
making,  since  the  product  hreaks  up  rapidly  when  dissolved 
in  water,  and  gives  off  the  disagreeable  odour  of  the  fatty 
acids.  By  removing  the  hydrocarbons  from  this  oil,  and 
subjecting  the  residue  to  a  series  of  fractional  distillations 
from  sulphuric  acid,  five  fractions  were  obtained,  from  the 
acid  numbers  of  which  it  was  calculated  that  the  mixture 
consisted  of  66 '78  per  cent,  of  nononaphthene  carbo-aeil 
and  33 '22  per  cent,  of  octonaphthenecarbo-acid.  The  ester 
prepared  therefrom  gave  92  per  cent,  of  the  theoretical  yield, 
and  had  a  pleasant  odour,  but  proved  unsuitable  for  use  in 
perfumery  by  its  behaviour  when  diluted,  in  which  condition 
— contrary  to  the  behaviour  of  the  esters  of  the  fatty  acids — 
it  lost  its  agreeable  smell,  and  finally  developed  an  odour 
resembling  that  of  strong  snuff.  It  may  probably  be  found 
more  suitable  than  cumarin  for  flavouring  this  substance. 
From  a  chemical  point  of  view,  the  change  signalised  affords 
another  proof  of  the  constitutional  difference  between  these 
acids  and  those  of  the  fatty  series. — C.  S. 

Shells  >>f  tiii    Cocoa-Nut,  Composition  of.     R.  W.  Tronip 
de  Haas  and  15.  Tollens.     Annalen,"  286,  303. 

The  substance  was  finely  powdered,  and  exhausted  with 
dilute  acid  (HO),  and  afterwards  with  ammonia,  washed, 
dried,  and  exhausted  with  ether  alcohol.  The  product  thus 
purified  was  bydrolysed  by  boiling  with  dilute  sulphuric 
aeid  (t  per  cent.  HjSOj").  The  solution,  further  treated  iu 
the  usual  way  for  the  isolation  of  sugars,  gave  a  satisfactory 
yield  of  crystallised  xylose.  The  mother-liquors  gave  a 
further  yield  of  the  pentose,  which  appeared  to  be  the  only 
product  of  the  hydrolysis. 

The  residue  from  the  treatment  was  bydrolysed  by  treat- 
ment with  strong  sulphuric  acid  (Flechsig,  Zeits.  Physiol. 
Chcm.  7,  6),  diluting,  and  boiling.  From  the  solution 
crystallised  dextrose  was  obtained. — C.  F.  C. 

Oxycellulosi .  1!  W.  Tromp  de  Haas  and  B.  Tollens. 
Annalen,  286,  296. 
The  authors  have  further  investigated  the  oxycellulose 
obtained  bj  the  action  of  nitric  acid  upon  pine  wood  (Ibid. 
267  366  j  271,  288).  By  solution  in  sulphuric  acid 
1 1  •  7  sp.  gr.)  and  further  hydrolysis,  they  have  succeeded  in 
obtaiuing  dextrose.  Treated  with  potassium  hydrate  solu- 
tion at  high  temperatures  (Lange),  it  yields  a  residue 
amounting  to  20  per  cent,  of  the  original;  the  oxycellulose 
of  Wit/  yields  ."in— 60  per  ceut.  of  residue.  On  boiling  with 
hydrochloric  acid  (l-0(i  sp.  gr.),  it  yields  furfural  equal  to 
2  •  6  per  cent.  Previously  dissolved  in  a  mixture  of  sulphuric 
and  hydrochloric  acids,  the  yield  was  increased  to  3-7  per 
cent,  continuing  the  observations  of  Cross  and  Bevan 
i  iter  27,  1063).  One  of  the  authors  (B.  T.)  follows  the 
above  communication  with  a  few  critical  notes  dealing  with 
the   observations    of    CrQSS  and    Bevan  upon    the    furfural- 

a  Dg  oxycelluloses  (Ber.  26,  2520;  27,  1061).  These 
observations  are  confirmed.  The  products  in  question — 
the  natural  oxycelluloses — are  "  furfuroids "  giving  no 
pentose  reactions.  They  may  be  oxy  derivative-  of  the 
hexos.  ■-,  probably  similar  in  constitution  to  the  glycosones. 
i.llii  i  Ber.  22,  93),  which  are  also  easily  condensed  to 
furfural  (  Fischer  >.  —  C.  1'.  C, 

Sugars  rickt  r  in  Carbon,  from  Galactose.     E.  Fischer. 
Annalen,  1895,  288,  139—157. 
Tin:   author  has    built     op     from   galactose,   bj    methods 
h    described   (this  .Journal,   1890,  527,  638,  953,  and 


1141),   oxy-aeids,   sugars,  and  alcohols   containing  one  or 
more  additional  carbon  atoms  in  the  molecule. 

The  first  addition  of  hydrocyanic  acid  to  galactose 
result-  in  the  formation  of  two  -teroo-isonicric  gala-heptonic 
acids  (a-  and  fl-aciu). 

a-Gala-heptouir  acid  lactone,  C-H,..(>;.  already  described 
by  Maquenne  and  Kiliani  (this  Journal,  1889,  406),  is 
crystalline  when  pure.  Melting-point  =  147°  C.  The 
lactone  is  verj  soluble  in  water,  the  solution  being  levo- 
rotatory,  [o]„  —  —  52-2  ,  and  forms  a  characteristic 
hydroxide,  melting  at  226°  C. 

a-Gala-keptose,  formed  by  reduction  of  the  preceding 
lactone,  bas  not  been  obtained  crystalline,  but  only  in  the 
form  of  a  sweetish  syrup.  The  sugar  is  feebly  Ievo-g\  ratory 
and  is  not  fermentable.  The  hydrazone  and  osazone  are 
crystalline,  and  melt  at  205  and  224  C.  respectively,  with 
decomposition. 

a-Gala-heptitol,  obtained  by  further  reduction  of  th<- 
heptose,  crystallises  in  colourless  needles  melting  at  is"3 — 
188°  C.  It  is  slightly  sweet  and  rotates  feebly  to  the  left, 
[a]D  =  —  4  '35°  (in  borax  solution). 

Gala-oclonic  arid  is  the  sole  product  of  the  further 
action  of  I1CX  on  a-gala-heptose.  Its  lactone  is  crystal- 
line, melts  at  225° — 228;  C,  and  is  only  -lightly  soluble  it> 
cold  water.  The  solution  is  dextro-rotatory,  [a]„=  +64"0°. 
The  Eydrazide  melt-  at  235"  C. 

Gala^octose,  i  .il,,i».  -  IIJ  t,  obtained  by  reduction  of 
the  preceding  lactone,  crystallises  well  in  colourless, shilling 
leaflets,  melting  at  109° — 111"  C.  It-  rotatory  power 
exceeds  —  40°.  The  hvdrazouc  and  osazone  melt  at 
205°-  21H    C.  and  226°— 231°  C.  respectively. 

Galaoclitot,  prepared  from  the  octose,  crystallises  from 
alcohol  iu  needles,  from  water  in  plates.  It  melts  at  230° — 
282°  C,  is  almost  tasteless,  and  does  not  reduce  Fehling's 
solution. 

0-GcUa-heptonic  acid,  produced  in  small  amount,  is 
separated  with  difficulty  from  the  o-acid,  and  has  not  been 
obtained  crystalline.  It  appears,  however,  to  be  feebly 
levo-rotatory,  and  furnishes  a  distinctive  hydrazide,  melting 
at  18.">  C.  By  treatment  with  pyridine  and  water  at  an 
elevated  temperature  the  /3-acid  is  converted  partially  into 
the  a-compound. 

0-Gala-heptose  has  been  obtained  crystalline.  The  sugai 
is  sweet  and  melts  at  1953 — 199'  C.  with  decomposition. 
Its  aqueous  solution  is  Ievo-gyratory.  and  when  freshly 
prepared  exhibits  a  strong  limitation.  The  deflection 
gradually  increases,  and  becomes  constant  after  about  24 
hours,  [a]D=  —  22-5  (after  10  minutes);  -54 -4  (aftei 
2  I  hours). 

The  a-  and  £-gala-heptonic  acids  yield  on  oxidation  with 
nitric  acid,  the  corresponding  gali-heptanpctitoldicarbox)  lie 
acils,  both  of  which  are  optically  active  (  +  ).  The  ot-acid 
was  described  by  Kiliani  (foe.  rit.),  and  named  by  him, 
carboxy-galactonic  acid. — H.  T.  P. 


i\ito  £oorts. 

Gas  Maw  i  ii  rt  as,  The  Chemistry  op.  A  Practical 
Handbook  on  the  Production,  Purification,  and  Testing- 
of  Illuminating  Gas,  and  the  Assay  of  the  lty- Products 
of  Gas  Manufacture.  For  the  Use  of  Students,  Chemists, 
and  Gas  Engineers.  By  W.  J.  Atkinson  Bi  mi  rfteld, 
M.A.,  l-'.t  I.S.  (has.  Griffin  and  Co.,  Limited,  Exeter 
Street.  Strand,  London.     1896.      Price  9s 

si, i  volume,  containing  333  pages  of  subject-matter,  oat 
page  of  bibliography,  and  the  alphabetical  index,  835—375. 
There  are  62  wood  engraving-  representing  plant  and 
analytical  apparatus.  In  ibis  work  attention  has  been 
given  to  the  recent  extensive  employment  of  petroleum  for 
d  i-  making.  The  matter  in  the  work  is  classified  as 
follows:  —  I.  Raw  Materials  of  GlJS  Manufacture.  II.  and 
111.  Coal  (..is.  IV.  Carburettcd  Water-Gas.  V.  Oil-G  - 
VI.  F.iiriching  by  Light  nil-.  VII.  Final  Details  of  the 
Manufacture  of,  and  Sundry  Schemes  for  Making  and  Enrich- 
ing Gal  \I1I  La-  Analysis.  IX.  Photometry.  X.  The 
Applications  of  Gas.     XI.  By-Products. 


Jan. si,  1896]        THE   JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


57 


The  Chemistky  of  Pottehy.  By  Karl  Langenbeck, 
Chemist  of  the  American  Encaustic  Tiling  Co.,  &c. 
Chemical  Publishing  Co.,  Easton,  Pa.,  U.S.  America. 
1895.     Price  2  dols.     Wm.  F.  Clay,  Edinburgh. 

This  small  8vo  volume  opens  with  a  preface,  in  which  the 
author  states  that  "  whilst  in  the  natural  resources  of  a 
country  the  clays  found  on  every  side  have  seemed  to 
offer  a  fruitful  field  for  investigation,  the  information  at 
command  concerning  the  chemical  needs  of  the  potter  has 
been  so  meagre  that  the  efforts  of  our  chemists  have  been 
practically  abortive.  The  thousands  of  analyses  published 
are  mostly  worthless,  because  they  do  uot  go  far  enough,  or 
because  unaccompanied  by  essential  physical  tests  and 
practical  trials."  The  hope  expressed  is  that  the  present 
treatise  will  supply  information  that  will  turn  future  labours 
iu  this  channel  to  good  account.  The  book  contains  lyl 
pages  of  subject-matter,  a  frontispiece,  and  a  few  illustra- 
tions. The  sub-divisions  are  as  follows:  — I.  Analysis  of 
1'ottery  Materials  and  Products.  II.  Physical  and  Empiri- 
cal Tests.  III.  Pyrometry.  IV.  Classification  of  Ceramics. 
V.  Pottery  Glazes.  VI.  Red  Ware.  VII.  Rockingham 
and  Yellow  Ware.  VIII.  Stoneware.  IX.  Kaw  Materials 
of  White  Ware  Bodies.  X.  White  Granite  and  Cream- 
coloured  Ware.  XI.  Majolica  and  Enamelled  Tile.  XII. 
White  Enamelled  Brick.  XIII.  Floor-Tile  and  Terra- 
Cotta.  XIV.  Refractor  Materials.  XV.  Burning  the 
Ware.     An  alphabetical  index  of  subject-matter  is  given. 

[■'Industrie  du  Blanchissage  et  Lts  Blanchisseries. 
By  Arthur  Baili.y,  Secretary  of  the  Syndicate  Chamber 
of  Bleachers,  Paris.  Libraire  J.  P.  Bailliere  et  Fils, 
Rue  Hautefeuille  19,  Paris.     1896.     Price,  5  fr. 

This  work  is  another  of  a  series  forming,  as  a  whole,  the 
"  Encyclopedic  de  Chimie  Industrielle."  It  is  a  small  Hvo 
containing  376  pages  of  subject-matter.  A  preface  at  the 
beginning  defines  the  extent  and  classification  of  the  text 
as  follows: — 1.  The  Bleaching  of  New  Pieces  or  Goods,  of 
Yarns  and  Cottons.  2.  Domestic  Bleaching  of  Linen.  3. 
Industrial  Bleaching  (Cleaning),  i.e.,  such  as  carried  on  in 
establishments  in  or  near  to  large  towns.  These  branches 
are  treated  in  the  first  part  of  the  work,  whilst  at  its  close 
another  but  allied  subject  receives  attention.  The  sub- 
divisions are  as  follows: — 1.  The  Installation  anil  Organi- 
sation of  Public  Wash-houses.  2.  Special  Bleach-  and 
Wash-houses  for  the  Linen  of  Hospitals,  Kestaurants, 
Hotels,  and  other  Civil  and  Military  Establishments.  3. 
System  of  Counting  and  Checking  Linen,  &c,  received  for 
Bleaching.  4.  Relation  between  the  direction  of  the  above 
Establishments,  their  Personelle,  and  the  ordinary  business 
carried  on.  The  work  contains  106  illustrations,  and  the 
Table  of  Contents  at  the  end  serves  as  an  index. 


No. 


Articles. 


Crane  fvrporu 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Customs  Tariff  of  New  Zealand. 
Board  of  Trade  Journal,  January  1896,  53. 


No. 


Articles. 


Rates  of  Duty. 


70 


71 
72 


73 


71 
75 


Class  V.  -Drugs,  Medicines, 
Chemicals,  and  Druggists' 
Sundries. 
Acid,  acetic.  n.o.e.,  continuing:  not  more 
than  30  per  cent,  of  acidity. 
For  every  additional  10 percent, 
of  acidity  or  fraction  thereof. 

Acid,  tartaric 

Bakiug-powdqr,    yeast    preparations, 

and  other  ferments. 
Chemicals    n.o.e.,    including    photo- 
graphic chemicals  and  glacial  acetic 
acid. 

Cream  of  tartar 

Drugs  and  druggists'  sundries    and 
apothecaries'  wares,  n.o.e. 


Per  lb. 


0     OS 


20  °/o  «(/  val. 
•20       .,,/  val. 


Per  lb.  0 

20  ad  vol. 


76 


77 
78 
79 
80 
81 
82 


83 

st 
s;, 
86 
87 


ss 


Bates  "f  Duty. 


Essences,  flavouring,  spirituous,  until 
1st  of  February  1896. 
Essences,  flavouring,  spirituous, } 
after  1st  of  February } 

Essences,  flavouring,  n.o.e 

Eucalyptus  oil.  in  bulk  or  bottle 

Glycerine,  refined 

Opium 

Patent  medicines 

Proprietary  medicines,  or  medica- 
ments (1)  bearing  the  name  ol  the 
proprietor  on  label  or  package; 
(2)  bearing  a  prefixed  name  in  the 
possessive  ease  ;  (3)  n.o.e.,  prepared 
by  any  occult  secret  or  art. 

Saccharine,  except  in  the  form  of 
tabloids  or  tablets. 

Sarsaparilla 

Soda,  carbonate  and  bicarbonate 

Soda,  crystals 

Tinctures  and  medicinal  spirits  of  any 
recognised  pharmacopoeia,  contain- 
ing  more  than  730  per  cent,  of  proof 
spirit. 

Tinctures  and  medicinal  spirits  of  any 
recognised   pharmacopoeia,  contain 
ing  less  than  50  per  cent,  of  proof  j 
spirit. 


15  %  ml  val. 

Per  liquid  \%  dft' 
gallon       )1G    ° 
I.",         ,„/  vol. 

/  vol. 

20  %  ml  val. 

Per  II..  40 

to       ad  vol. 

40° 


o 


Per  oz.  I 

25  °/o  "d  val. 
Per  c»vt. 

Per'lb.  1 


Proposed  ])i-n   on   Bottles  in  the  United  States. 
See  Board  ,<f  Trade  Journal,  January  1S96,  63. 

GENERAL   TRADE  NOTES. 

The  Wood-Pulp  Industry  ok  Canada. 
Board  oj'  Trade  Journal,  January  1896,  40. 

The  wood-pulp  industry  with  a  rapid  growth  has 
attained  large  proportions.  By  the  census  of  1891,  the 
product  of  pulp-wood  was  261,155  c  Tds,  but  as  it  was 
then  recorded  for  the  first  time  there  caa  be  no  comparison 
with  the  previous  decades.  Pulp-mills  did  uot  appear  in 
the  census  of  1871  ;  by  that  of  1881  the  invested  capita! 
amounted  to  92,000  dols.,  the  wages  to  15,720  dols.,  and 
the  product  to  63,300  dols.;  by  the  census  of  1891,  tin' 
invested  capital  had  increased  to  2,900,907  dols.,  the  wages 
to  292,099  dols.,  and  the  value  of  the  product  to 
1,057,810  dols. 

There  has  been  a  correspondingly  large  increase  in  the 
exports  of  wood  for  pulp.  The  article  did  not  appear  in 
the  Customs  returns  of  1889.  In  1890  its  export  was 
valued  at  80,005  dols.,  in  1891  at  188,198  dols.  ;  in  1892  at 
219,548  dols.;  in  1893  at  386,092  dols.;  and  in  1894  at 
393,260  dols.  The  export  of  wood-pulp  also  made  great 
strides,  amounting  iu  1890  ( it;  first  appearance  in  the 
returns)  to  168,180  dols.;  in  1891  to  208,619  dols.;  in 
1892  to  355,303  dols.;  in  1893  to  455,893  dols.;  and  in 
1894  to  547,217  dols. 

Three  things  are  necessary  to  the  successful  development 
of  the  manufacture  of  pulp — suitable  wood,  extensive 
water  power,  and  cheap  labour.  All  the  elements  indispen- 
sable to  the  success  of  pulp  manufacture  are  to  be  found 
in  Canada,  besides  particular  additional  advantages.  The 
immense  forests  of  coniferous  trees  contain  a  practically 
inexhaustible  supply  of  the  different  kinds  of  wood  required 
in  this  line  of  manufacture.  They  are,  moreover,  of  a 
superior  quality  and  very  much  sought  after  by  the  manu- 
facturers of  the  United  States,  as  is  seen  iu  the  yearly 
increasing  demand.  With  regard  to  quality  and  quantity, 
Canada  is  as  well  situated  as  Norway  and  Sweden,  if  not 
better. 

If  the  price  obtained  in  England  is  taken  as  a  criterion, 
Canadian  wood  produces  better  pulp  than  that  of  Norway 
and  Sweden,  for  in  1893  Canadian  pulp  was  sold  in  England 
i\t  an  average  of  24-80  dols.  a  ton,  as  against  20-77  dols. 
for  the  Scandinavian  product. 

Paper  Mills  in  India. 
Board  of  Trade  Journal,  January  1896,  86. 
According  to  information  received  from  the  India  Office, 
there  are  ten  paper  mills — four  in  the   Bombay  presidency, 
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four  in  Bengal,  one  at  I.uckuow,  and  one  at  Gwalior, 
which  was  worked  fur  a  short  time  only  in  the  past  year 
and  then  closed.  Of  the  ten,  three  are  private  concerns  in 
the  Bombay  presidency,  one  of  which  has  not  been  at 
work  for  many  years.  The  others  have  an  aggregate 
nominal  capital  of  Kx.  612,800.  The  fibrous  materials  used 
for  making  paper  are  chiefly  rajs,  babui  and  moonj  gra — b, 
straw,  jute,  and  hemp  cuttings,  and  old  jute  baas  and  cloth. 
The  quality  of  the  papers  made  is  now  veiy  good,  and  thej 
have  a  large  and  increasing  sale.  Most  of  the  white  and 
blue  foolscap  and  much  of  the  blotting  paper,  note-paper, 
and  envelopes  used  in  the  Government  offices  is  now 
obtained  from  the  Indian  mills.  The  total  quantity  of 
paper  made  in  1>'.M  was  about  34]  million  lb.;  ten  years 
previously  it  was  about  13  million  lb.  The  value  of  the 
out-turn  in  1 894  is  reported  at  over  Rx.  500,000.  The 
number  of  persons  employed  is  3.544. 

Production  of  Sugar  in  Germany. 
Board  of  Trade  Journal,  ./unitary  1S96.  78. 
According  to  the  German  official  statistics  as  to  the  pro- 
duction and  taxation  of  sugar  in  the  German  Customs 
district,  there  were  in  operation  in  1894-95  467  sugar  manu- 
factories, 405  of  which  were  beet-root  sugar  factories.  56 
were  sugar  refineries,  and  f,  were  for  extracting  sugar  from 
molasses.  These  factories,  according  to  Handel's  Museum. 
used  altogether  14,521,030  tons  (metric  tons  of  2,204  lb.)  of 


beets,  and  produced  1,692,011  tons  of  raw  sugar,  as  well  as 
992,136  tons  of  sugar  of  all  kinds  ready  for  consumption, 
the  figures  for  the  1893-94  campaign  being  1,270,508  tons 
of  raw  sugar  and  619,639  tons  of  sugar  ready  for  consump- 
tion. The  quantity  of  beet-roots  worked  up  was  the  largest 
ever  known  in  Germany;  the  1S93-94  figures  were 
10,644,352  tons.  The  importation  of  sugar  into  Germany 
was  insignificant,  and  remained  at  about  the  same  level  as 
in  the  previous  year.  On  the  other  hand,  considerably 
larger  quantities  of  sngar  were  exported  in  1 394  -95  than  in 
the  previous  year,  although  the  export  of  molasses  has 
fallen  off  In  1894-95,  609,663  tons  of  raw  sugar  and 
392,857  tons  of  sugar  ready  for  consumption  were  exported, 
as  compared  with  136,674  tons  and  262,610  tons  respective!! 
in  1893-94.  The  consumption  of  sugar  in  Germany  in  the 
year  1894-95  was  computed  at  552,695  tons  of  refined 
sugar,  i.e.,  I0'7  kilos.  (23j  lb.)  per  head  of  the  population, 
which  compare-  with  10"  1  kilos,  in  1893-94  and  91  1  kilos.. 
the  average  of  the  last  nine  working  years. 

[Jutted  States  Mtnbrai  Production  in  1895. 

Engineering  and  Mining  Journal,  January  4'h,  1896,  1. 

The  value  of  the  metals  produced  from  domestic  ores  in 
the  I  nited  States  in  1895  amounted  to  240,997,020  dol-., 
as  compared  with  194,095,622  dols.,  the  value  of  the  output 
of  the  same  metals  in  1894.     This  is  an  increase  of  24  •  2  per 


M.tal  Production  of  the  United  Stales  in  1894  and  1895. 


Metals. 


Customary 

Customary 
Measures. 

Value  at  Place 
of  Production. 

Measures. 

Customary 

Measure-. 

Value  at  Place 
of  Production. 

Dols. 

Dols. 

Pounds 

SI  7,000 

490,.5*a> 

850.009 

Io7,590 

Short  Tons 

22U 

39,800 

425 

1  - 

Pounds 

363,504,814 

33.510,489 

.386,000,000 

- 

Troy  07.. 

■- :.6!9 

39,764,708 

2,162£77 

4l.s70.998 

Long  Tons 

*;.t;57,388 

71,966,364 

9,346,606 

112466,272 

Short  Tons 

1*30,867 

10.5S5.048 

159,215 

10.2S7.227 

Fl'k.  -e.\  lbs. 

80,440 

1,095,849 

x:,:>:-i 

l.:il 

Troy  oz. 

4:>. S4,;  876 

31,403,531 

41288,764 

28,928.712 

Short  Tons 

74,001 

5,209,882 

85, 1'.'l 

636,647 

194^95.622 

21H.W.020 

Tons 

lU9,9*5o.7sl 

184,721,871 

195.000.0(10 

212400,000 

Long  Tons 

ll.ssn.oOO 

i  900,000 

ls.,K>M,000 

31.500,000 

Short  Tons 

2J.-1  1 

1,711,275 

22,690 

1,688,300 

201,288,146 

-«.30fl 

Aluminium 

Antimony 

Copper 

Gold 

Iron,  pig 

Lead  (value.  N.  T.) 

Quicksilver 

Silver,  common  value 

Zinc  (spelter) 


Total  metals  . 


*  oal 

Iron  ore  . . . 
Zinc  oiide  . 


Total  values  . 


The  value  of  the  coal  output  increased  16-6  per  cent., 
or  27,278,129  dols.,  and  of  iron  ore  112-1  percent.,  or 
16,650,000  dols. 

I".MTED  States  Ciifmi,  \i    Imports. 
Engineering  and  Mining  Journal,  January  4th,  1896,  20. 

The  imports  of  heavy  chemicals  into  the  United  States 
for  the  In  months  ending  October  31st,  according  to  the 
Bureau  of  Statistics,  were  as  follows  :— 

Soda  ash,  229,349,774  lbs.  in  1895.  against  22o.osi.i-i 
lbs.  in  1894;  bleaching  powder,  86,511,857  lbs.  in  1895 
against  78,529,773  lbs.  in  1894;  caustic  soda,  54,705,758 
lbs.  in  IS'.).,,  against  36,483,160  lbs.  in  1894:  sal  soda. 
5,792,659  lbs.  in  1895,  against  18,928,704  lbs.  in  1894; 
other  -alts  of  soda  (excepting  nitrate).  1895,  8,060,760  lbs., 
and  1S94,  14,645,153  lbs.;  chlorate  of  potash,  4,038,191  lbs. 
in  1895.  against  3,768,837  lbs.  iu  1894. 

Sonv   Phoductton   in    ill*    I'mtkd  Stai  i  - 
Engineering  und  Mining  Journal,  January  4th,  1896,  20. 

The  production  of  soda  in  the  United  Male,  i-  increas- 
ing rapidly,  and    the  output  for   the   year  1895  was    about 


161,000  metric  tons,  counted  as  5S  per  cent.  ash.  (It  is  a 
satisfaction  to  have  one  industry  in  which  the  greater  pari 
of  the  product  is  counted  in  metric  tons.) 

The  great  Solvay  Works  are  preparing  to  increase 
capacity  by  50 per  cent,  through  their  new  Detroit  Works. 
The  Maihieson  Alkali  Company  at  Saltville,  Va.,  is  also 
preparing  to  make  a  large  output  of  ash  and  caustic  during 
the  coming  year,  and  is  now  working  the  Castner  electro 
lytic  process  with  excellent  results.  This  (  ompany  has 
a  magnificent  plant,  and  will  no  doubt  become  a  very 
important  factor  in  the  market. 

The  neighbourhood  of  Detroit.  Mich.,  will  shortly  become 
a  great,  if  not  the  greatest,  alkali  producing  centre  in  the 
United  Stales.  The  new  Solvay  works,  now  under  con- 
struction, the  Michigan  Alkali  Works  at  Wyandotte, 
Church  and  Co.  at  Trenton,  and  two  other  projected  works. 
are  all  in  the  vicinity  of  Detroit.  The  Standard  Oil  Corn- 
pan)  is  also  proposing  to  operate  alkali  works  at  Cleveland, 
0.,  and  there  are  two  or  three  other  projected  works  in 
other  parts  of  the  county. 
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Thk  Production  of  Glucose  in  Germany  from  August  1st,  1894,  to  July  31st,  1895. 

Ckem.  Zeit.  1895,  2222. 


Xo.  of 
Factories 
producing 

Quantity  of  Starch  converted  into  Sugar. 

Quantity  of  Manufactured  Glucose. 

States  and 

Administrative 

Districts. 

Starch  prepared  in 
the  Factory. 

Purchased  Starch. 

Hard 
Glucose. 

Crystal- 
lised 
Glucose 
in  the 
Form  of 
Loaves,  &c. 

Sugar 
<a"<'"s''        Colour  or 

Glucose. 

Wet.              Dry. 

Wet. 

Dry. 

Sw'"''-        Caramels. 

Province  of  Brandenburg 

Pommern  . . . 

„           Poseh  

Sehlesien 

Saxony     and 

100  kilos.       100  kilos.       loo  kilos. 
11                  63.914              ..                246,297 
8                     5,477               ..                   25,960 

3  19,71  1              ..                  23,671 

4  23,386               1,110             15.472 

5  7.U"                ..                    10,100 

100  kilos. 
20,533 

V.801 
18,048 

100  kilos. 

43,389 

1.949 

3,007 

10,963 

100  kilos. 

7,or,7 

inn  kilos. 
136,765 

1  SS,.-,!  lit 

39,455 
22,445 

15,9.") 

100  kilos. 
27.S75 

3,534 
1,733 

6ml 

Kadt'n  and  Hesse 

Mecklenburg  and  Anhalt. 

25                  149,900                1,110            321,500 

2                 :;;;;s 

2                      4,611                     53                2,105 
2                    5,774     i          ..                        202 

J0.382 

4,741 

9386 

59,308 

7.118 

2,239 

7,057 

233,120 

3,905 
10,4-41 

33,742 

50 

*  • 

German  total  for  1894 
to  1895 

51,709 
26,8  13 

08.605 
79,160 

7,057 
60 

247,409 
264,565 

33.TM 
36,992 

Total  previous  year  . . 

30 

265,491                7,383 

297,123 

—J.  L.  It. 

The  Returns  from  the  German  Sugar  Factories,  Refineries,  and  Factories   for    the  Recovery  of  Sugar 

from  Molasses,  from  August  1st,  1894,  to  July  31st,  1895. 

Chem  Zeit.   1895,  •.'223. 


Sujrar  Materials  used. 

Sugar  Runnings. 

Periods  to  which  the 

From  th 

s  the  Sugar  was  taken  br  the 

Results  refer. 

Raw 

Beetroots. 

Raw 
Sugar. 

Refined 
Sugar. 

following  Processes : — 

Osmosis. 

1. lotion 
and 

Precipi 

tation. 

Substi- 
tution. 

Separa- 
tion. 

Strontia 
Process 

Other 
Methods. 

1.  Beetroot  sugar  manufactories  : —                Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

From  August  1, 18H4.  to  July  Ml .  1 895 

i  i;,.l'1m,-_".i:. 

1,019,362 

60,744 

1  44,389 

'j.-,r,.;,:,s 

311.760 

100,680 

The  same  period  the  preceding  \  ear 

106,443,516 

1,174,405 

52.657 

1S!,470 

270,651 

i.-::i 

263,075 

97,190 

2.  Sugar  refineries: — 

From  August  1,1894,  to  July  31,1895 

. , 

8,284,039 

126,021 

131,899 

The  same  period  the  preceding  \  ear 

6,692,129 

'  8,572 

:>.  Manufactories    tor    the    recovery  "t 

sugar  from  molasses: — 

From  August  1, 1894,  to  July  81, 1895 

K.674 

76,722 

1,443^69 

The  same  period  the  precedim.'  year 

07,6  It 

53,787 

., 

1,292,979 

21,275 

4.  Total  sugar  manufactories  :— 

From  August  1. 1894,  to  July  31,  1895 

145,210,295 

9346.075 

263,487 

144.389 

255.558 

311,760 

1376,618 

The  same  period  the  preceding  year 

106,443,615 

7,934,178 

175,016 

181,470 

270,651 

4,239 

263,075 

1,432381 

21,275 

Sugar  Produced. 


Raw 

Refined  Sugar. 

Periods  to  which  the 

Results  refer. 

Sugar 

of  all 

Products. 

Crystal 
Sugar. 

Granu- 
lated 
Sugar. 

Sugar 
Candy. 

Loaf 

Sugar. 

Cube 

Sugar, 
&c. 

Crushed 
and 

Piled 
Sugar. 

Ground 
Sugar. 

Musco- 
vado 
Sugar. 

Liquid 

Relined 

(in- 
cluding 
Invert 

Sugar 
Syrups). 

1.  Beetroot  sugar  manufactories: — 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

From  August  1, 1894,  to  July  31,1895 

16,761321    295,643 

369.554 

282,930 

219369 

34362 

H\:S7o 

1  13,688 

22,735 

The  same  period  the  preceding  year 

L2,568,272    197,631 

319,460 

.. 

293,602 

197,866 

SIU3S 

381,390 

177.7t:i 

21,092 

2.  SuL'ar  refineries  : — 

Prom  August  1,1894,  to  July  31, 1895 

76,016 

334,553 

2.914.K75 

138,541 

l.jso.717 

1,062, 

11S.1S7 

1,     :  17- 

211,971 

8,170 

The  same  period  the  preceding  year 

47,145 

2111,793 

1,887360 

120,875 

174,075 

913,680 

116,846 

1.341,111 

245,405 

5,852 

3.  Manufactories  for  the    recovery  of 

sugar  from  molasses : — 

From  August  1. 18114,  to  July  31, 1895 

v;.s7o 

2,782 

.. 

14.800 

5,851 

550.7SS 

15,046 

The  same  period  the  preceding  veir 

89.658 

2,397 

.. 

13,932 

4,814 

600,190 

9,1,33 

4.  Total  sugar  manufactories  : — 

From  August  1,1894,  to  .Inly  31,1895 

6,920,107 

632,978 

3.314,  129 

138,541 

1,563.677 

1,297,069 

158,300 

•_'.:;s:.v;.'io 

100,705 

30,905 

The  same  period  the  preceding  year 

12,705,075 

Ho.s-21 

2,156320 

rjn.s7.-, 

1,468377 

1,125,478 

202,097 

2,222,697 

132,281 

26,944 

-J.  L.  B. 


CO 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Jan.  si.  uw. 


BOARD  OF  TRADE  RETURNS 
Summary  of  Imports. 


Artic'cs. 


Year  ending  31st  December. 


1894. 


1895. 


Metals 

Chemicals  and  dyestuffs 

oils 

Ban   materials  itile  in- 

dustries. 

Tnt;il  value  "f  all  imports 


c 

£ 

19,051).;  is 

18,646,036 

6,319,694 

6,558,249 

7..MI5.501 

s,l  111,625 

13,091,403 

44,114,973 

408,811,810 

416,687,1130 

.-s|  HMART    OF    KXPOKTS. 


Articles. 

Year  ending  31st  December. 

1894. 

1895 

Metals  (other  than  machinery) 

£ 

27.9/9,500 

8,470,620 

28,120,801 

£ 
28,907,347 

8,295,400 
31 .  193,137 

215324,333 

226.lli9.174 

Imports  of  Metals  for  Year  ending 


31st  December. 


Articles. 


Quantities. 


1895. 


Values. 


1894. 


Copper  :— 
Ore Tons 

Rcgulus 

Unwrought , 

Iron : — 

Ore 

Bolt,  bar,  &c.  ...  „ 
Steel,  unwrought . .  „ 
Lead,  pig  and  sheet 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  ...  Value  £ 

Total  value  of  metals 


82,8  IS 

78,845 
57,»51 

1,413.052 
6 1,2  17 

8,895 
161,861 

616,050 
(,843,791 

:      81 
4,926 


£  £ 

99.767        493,623  £74.603 

91,272     1.767.9.-,.}  2,232,955 

13,588     2,364,278  1.831,800 


M50.S11  2,978,597 
6',847  555,558 
10,862 


,977.952 

5*9,322 

76,810         95.0(13 

162,924     1,514,785     1,654368 

582,463     1,019.311        987,165 

3,724,053       303,362       334,558 

2,439,955      1.71.:.  Hi 

86,065     2,718,499     3,631,038 

5,936       819341        933391 

1,968,142     2,096,036 

19,050,718    18,645,036 


Imports  of  Cm  mi,  u-    vm>  Dyestuffs  for  Year 
ending   31ST  December. 


Articles. 


Quantities. 


1894. 


1895. 


1894. 


1895. 


155,641 

184,1  H 

£ 
103324 

£ 

1 1  l.:,sr, 

Hark  (tanners*,  Ac.)    „ 

320,151 

384,659 

124304 

1 18367 

167,92 

198386 

102,628 

99367 

Chemicals \  alue  £ 

1,375,489 

1.27.1.27H 

Cochineal Cwt. 

1,577 

5.813 

2.1.771 

lis. Ill 

Cutch  and  gambier  1  ons 

27,470 

25.515 

577,810 

540.120 

D 

302318 

Anilin  and  other        „ 

317.20s 

1.17.77.-, 

indigo 1  wl 

7,9.922 

83.070 

1.149,057 

1392313 

Nitrate  "f  potash  . 

228,477 

213353 

24,608 

35,605 

311.119 

other  articles. ..  \  alue  c 

ll._ 

1,683,482 

Total  value  of  ohemics  la 

- 

6,558,249 

Imports  of   Oils  for   Year  ending  31st  December. 


Articles. 

Quantities. 

Values. 

1894. 

1895. 

1S94. 

1895. 

e           £ 

299.131 

285,016 

300,717         321. 550 

2.1.711 

1 1327 

vi  i.l.'.l        522,816 

Palm  Cwt. 

1.137.707 

1.2.12.930 

1.237,072     1.32.I.H91 

Petroleum Gall. 

H11.O02.2il2 

177,140.628 

2,484,976     3368,904 

29367 

36.0S1 

B54.065       721307 

24.213 

2439/ 

113,974        ln;.us 

■400.877 

503,083 

181,382        520.065 

Oilier  articles  ..  Value  £ 

1,029,147 

928.344 

Total  value  of  oils... 

10      , 

8.110,625 

Imports   of    1!.\«    Materials   i..u    Non- Textile 
Indtjstries  for  Year  ending  31st   December. 


Articles. 


Quantities. 


1894. 


Bark,  Peruvian  ..   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum:— 

Arabic „ 

Lac.  Sc , 

Gutta-percha , 

Hides,  niw:— 

Dry 

Wei 

Ivory „ 

Manure: — 

Guano Tons 

Bones „ 

Nitrati  ofsbda 

Phosphate  of  lime       ,. 

Paraffin Cwt. 

Linen  nu's Tons 

Esnai  to 

Pulp  of  wood 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood:- 

Ilewn L.-ads 

Sawn 

Staves 

Mahogany  ...  .    Tons 
Other  articles  —  Value  G 

Total  value 


Values. 


1894. 


1895. 


58,362 
3,677,311 

302,151 

53.121 

116350 
16,746 

419,205 

608384 

10394 

28,582 
38,664 

125.3110 

380369 

618,031 

20,931 

184.960 

279,705 

1  i  14,489 

1,837,687 

111,640 

6.446,487 

112.115 
05.0. 1 


e  £ 

31,806         1.1.1.527  58,584 

3,964,750       532733  556,404 

311,513      3.272.104  : 

72,2*1        185.110  169362 

111,012        iil",^7.i  629,492 

18,099        191.279  389,602 

191,642       983,912  1.153,91! 

1  I    s  1.651.750 

U',911   I      122,735  467316 


19. 
7  1. 
122.1 

72H 
25 

ls.l, 

297 

1.427, 

121,601 

2,278,518 
5,083,798 

1  11.7.-1 


349 

,is7 
,659 

,059 

I  is 

,094 

,579 


146,361 
723.205 

013.2.19 
1.1112.10.1 

2,344.773 


998397 
634,214 
755,790 

791,288 
2,674,071 


1.187.71 

116.249 

541.797 
521,8  9 


43,091,405    14,111,973 


Besides  the  aboi   ,  drugs  to  the  value  of  1312,3602.  were  imported, 
as  against  797.312/.  in  1891. 

Exports  of  Metals  (other  than  Machinery)  eor 
Vmii  ENDING   31st   111 .  i  HB1  u. 


Arli, -Irs. 


Quant  it  tes. 


1S94. 


is;.:,. 


Values. 


1894. 


Brass Cwt, 

Unwrought 

Wrought 

Mixed   metal 

Hardware Value  £ 

Implements „ 

Iron  and  steel Tons 

Lead 

Plated  wares. ..  Value  £ 
Telegraph  wires 

Tin Cwt. 

Zinc , 

Oilier  articles  ..  Value  !. 

Total  value 


109,156         LI 


e 


390 
308 
316, 


717 
,125 

170 


47,000 


110. 
183, 


,992 
077 


692,648        853,755 

313.337        829,247 

299,291        682,026 

1,834.431 

1,194,591 

'  I    18,688.763 

11368       517311 

301,198 

1.380,014 

431.017 

120.505 

725.658 


113.131 


L 

418398 

1,343,900 

si  1.17.1 

633,110 

1362,858 

1.217.70s 

19,695382 

191.5,11 
351.222 
7S9.S1I1 
383,029 
130,135 
708,185 


27,979,500    28,907,317 
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Exports  of  Drugs  and  Chemicals  for  Yeau 
ending  31st  December. 


Quantities. 

Values. 

Articles. 

189*. 

1895. 

1894. 

1895. 

Alkali Cwt. 

Ble  i.liins  materials    ,. 
Chemical  manures.  Tons 

Other  articles...       „ 

5,982,200 
1,290,700 

354,303 

6,259,986 
1,413,498 

329,255 

£ 
1,630,948 

501,852 
2,329,454 

973.89 1 

3,031,472 

£ 
1,560,140 

501,389 
1,952,345 
1,048,201 
8,833,328 

•• 

•• 

8,470,620 

8,295,100 

ExroRTS  of  Miscellaneous  Articles  for  Year 
ending  3  1st  December. 


Articles. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...       „ 

Stoneware „ 

Glass:— 

Plate Sq.Ft. 

Tlint Cwt. 

Bottles „ 

Other  kinds....      „ 
Leather : — 
'    Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth   Sq.Yds. 

Painters'  materials  Val.  £ 

Paper Cwt. 

Rags Tons 

Soap Cwt. 

Total  value 


Quantities. 


1894. 


1895. 


8,315,900 

9,250^900 

425,532 


1,336,600 

84.753 

633,227 

178,907 

136,153 

68,165 
20,185,700 

90V.68O 

53.834 

576.537 


8,000,300 

23,.'J3l',C,cM> 

39^401 


1.U5.061 
94.564 
680,315 
224,898 

159,089 

49.130 
22,434,800 

900.809 
19,858 

730,152 


\  alues. 


1894. 


£ 

200.481 
1,462,565 

331.086 
1,152,854 

703,389 
1,839.168 
1,607,845 

150,835 

72,634 
199,919 
301,453 
141,392 

1,230,074 
279.389 

1,219.270 
752,415 

1,374,034 

1,412,649 
309,684 
621,292 


1895. 


£ 

181.190 
2,082.788 

394,772 
1,191,278 

641,918 
1,572,703 
1,839,941 

1 19,827 

T'.i.1."!! 

21  lk598 
323.814 

170,741 

1,423,016 
355,422 

991.0:13 
863,057 
1,553,878 
1,437,857 
294/473 
75G,924 


28,120,801   31,493,137 


iHontblp  patent  itsft. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  mouths  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 
Applications. 

23,GG5a.  L.  Mond.  Apparatus  for  treating  solid  and 
pasty  substances  with  gases  at  elevated  temperatures. 
January  14.     Date  claimed  December  10,  1895. 

24,097.  W.  R.  Herring  and  M.  Graham.  Improvements 
in  apparatus  for  charging  inclined  gas  retorts.  Complete 
Specification.     December  1*3. 

24,104.  F.  D'Arcy  McNally.  Improvements  in  hydro- 
meters, saccharorneters,  and  other  like  instruments.  De- 
cember 16. 

24,138.  C.  A.  Rittel  and  J.  Hodgson.  Improvements  in 
the  manufacture  of  vessels  of  aluminium  or  alloys  of  the 
same  for  cooking,  heating,  boiling,  evaporating,  and  other 
purposes.     December  17. 

24,214.  E.  Powell.  Improvements  in  furnaces.  Com- 
plete Specification.     December  17. 

24,311.  D.  Allan.  An  improvement  in  air,  gas,  and  liquid 
tight  couplings  for  metal,  rubber,  vulcauite,  or  other 
tubing.     December  19. 


21,33".  L.  A.  Chevalet  and  W.  Boby.  Improvements  in 
apparatus  for  heating  and  purifying  water.      December  19. 

24,499.  G.  P.  Wallis.  Improvements  in  hydraulic  presses 
for  expressing  oil  from  seeds  and  such  like.     December  21. 

24,508.  H.  Eckardt.  Improvements  in  and  connected 
with  regenerators  for  furnaces.     December  21. 

24,709.  J.  L.  A.  Aymard.  Improvements  in  sterilising 
apparatus.     December  24. 

24,835.  W.  Raydt.  Improvements  in  ■  apparatus  for 
filtering  liquids  and  impregnating  the  same  with  gases. 
December  27. 

24,890.  W.  Hainsworth.  An  improvement  in  ladles  tVr 
molten  metal.     December  28. 

24,943.  T.  B.  Jones.  Improvements  in  or  connected 
with  apparatus  for  filtering  sewage  and  other  liquids.  De- 
cember 30. 

25,049.  D.  A.  Peuiakotf.  Improvements  in  rotatory 
apparatus  for  calcining  substances.     December  31. 

1896. 

75.  W.  W.  R.  Warn  and  L.  F.  King.  Improvements  in 
or  connected  with  calcium  carbide  gas  generators.  Janu- 
ary 1. 

282.  R.  H.  Courtenuy.  Improvements  in  lamps  for  the 
combustion  of  special  chemical  compounds,  with  means  for 
condensing  the  burnt  products  of  combustion.    January  4. 

424.  G.  E.  Sherwin.  Appliances  for  cooling  and  heating 
air  and  liquids.     January  7. 

469.  J.  1'.  Askham.  Improvements  in  apparatus  for 
separating  substances  of  different  sizes  or  specific  gravities. 
Complete  Specification.     January  7. 

889.  F.  Godard.  Improvements  in  apparatus  for  refrige- 
rating liquids.     January  13. 

947.  C.  E.  Mumford.  Improvements  in  apparatus  for 
turning  malt  and  like  materials  on  a  kiln  floor.    January  14. 

1112.  I).  A.  Quiggin.  Improvements  in  and  relating  to 
evaporators, 'condensers,  and  the  like.     January  16. 

1177.  C.  S.  Meacham.  A  new  or  improved  apparatus  for 
separating  bodies  of  different  specific  gravity  when  im- 
mersed in  a  liquid.     January  17. 

1228.  D.  M.  Hawes.     See  Class  XI. 

1294.  C.B.  Inman.    A  carbonating  machine.   January  18. 

1300.  C.  Polony.     See  Class  II. 

Complete  Specifications  Accepted.* 

1895. 

2723.  F.  H.  Ejdmau.  Apparatus  for  heating,  evaporat- 
ing, distilling,  and  condensing.     December  26. 

2824.  S.  M.  Lillie.  Apparatus  for  the  continuous  con- 
centration of  liquids.     December  31. 

3118.  J.Foster.  Evaporating  apparatus.     January  15. 

4282.  B.  J.  Green  and  W.  Gates.     See  Class  II. 

4792.  J.  E.  Carroll.  Boiler  feed-water  heating  and 
purifying  apparatus.     January  22. 

18,518.  S.  Pitt.  From  La  Societe  Internationale  des 
Precedes  A.  Seigle.  Apparatus  for  treating  liquids  bv 
means  of  heat.     January  15. 

23,989.  W.  R.  Herring  and  M.  Graham.  Apparatus  for 
charging  inclined  retorts.     January  22. 

H.— FUEL,  GAS,  and  LIGHT. 
Applications 

24,088.  W.  Synnock  and  G.  Gosling.  An  apparatus  for 
the  production  and  automatic  distribution  of  acetylene  gas. 
December  16. 

24,107.  F.  Horridge.  Improved  apparatus  for  heating 
purposes.     December  16. 

24,196.  E.  B.  Pym  and  J.  Gore.  Improvements  in 
apparatus  for  use  in  the  manufacture  of  acetylene  gas. 
December  17. 
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24,289.  C.  J.  YarnoM.     Improvements  iu  or  relating  to 

the  manufacture  of  ozone,  anil  apparatus  therefor.  Decem- 
ber is. 

24,302.  A.  Guillemare.  Process  for  deodorising  and 
colouring  in  gold-yellow  colour  of  oil  and  essence  of 
petroleum  and  their  derivative.      December  18. 

24,381.  L.  Denayrouze.  Improvements  in  the  method 
of  and  apparatus  for  charging  air  with  combustible  matter 
and  applying  it  for  illuminating.     December  10. 

24,384.  S.  Cutler.  An  improved  oil  atomiser  for  gas 
carburetter?.     December  10. 

24,50j.  A.  Taylor  and  \V.  S.  Taylor.  Improvements  in 
mantles  for  incandescent  gas  lighting.     December  21. 

24.S66.  T.  Holliday  and  J.  H.  Exley.  Improvements  in 
apparatus  for  manufacturing  acetylene  gas.     December  24. 

25,783.  J.  H.  Paul.  Improved  treatment  of  spent  oxide. 
December  27. 

24,8-10.  J.  Moe'.ler.  An  improvement  in  apparatus  for 
making  oil  gas.     December  27. 

24,864.  S.  Learoyd.  Improvements  in  fire-lighters  by 
the  coating  of  coal  and  other  fuel.     December  28. 

25,000.  S.  Bender  and  T.  Mlcoch.  Improvements  in 
furnaces  and  in  the  combustion  of  fuel.     December  31 . 

1896. 

148.  W.G.Potter.  Improvements  in  the  manufacture 
of  incandescent  mantles  for  gas  or  oil  lamps.     January  3. 

155.  C.  M.  Stead  and  J.  E.  Brooke.  An  improved 
method  of  and  means  for  enriching  and  burning  lighting 
gas,  and  apparatus  therefor.     January  3. 

317.  G.  Love.  Improved  apparatus  applicable  to  coke 
ovens.     January  6. 

322.  J.  C.  Bayley.  An  improved  apparatus  for  gene- 
rating, storing,  and  purifying  acetylene  and  like  gases. 
January  6. 

301.  H.  Bower.  Improvements  in  methods  of  separating 
the  cyanogen  compounds  from  gas  liquor  or  other  solutions 
containing  cyanogen  cDtnpounds.     January  6. 

305.  A.  Garton.  Improvements  in  automatic  apparatus 
for  the  manufacture  of  acetylene  gas.     January  7. 

558.  J.  II.  H.  Duncan.  Improvements  in  the  production 
of  incandescence  mantles  or  bodies  for  gas  aud  vapour 
lamps.     January  8. 

632.  H.  C.  B.  Forester.  Improvements  in  and  in  the 
manufacture  of  artificial  fuel.     January  10. 

771.  M.  Seipp.  Process  and  apparatus  for  the  complete 
combustion  of  coal-dust  of  different-sized  particles  in  coal- 
dust  or  gas  furnaces  that  may  be  immediately  stopped. 
Complete  Specification.     January  11. 

841.  G.  W.  Breffit  and  F.  G.  Treharne.  A  new  furnace 
for  producing  coke,  with  or  without  suitable  apparatus  for 
collecting  the  by-products.     January  13. 

858.  A.  Davis.  Improvements  in  the  process  of  aud 
apparatus  for  carburetting  air.     January  13. 

873.  W.  Raydt.  Improvements  in  meaus  for  obtaining 
carbonic  acid  from  gaseous  mixtures.     January  13. 

1116.  F.  Rossbach-Rousset.  An  improved  process  and 
apparatus  for  the  production  of  acetylene  gas  for  acetylene 
gas  lighting.     Complete  Specification.     January  16. 

1129.  F.  Knoeferl.  An  improved  method  of  producing 
light.     January  16. 

1136.  F.  Knl'.m.  Incandescent  body  fcr  illuminating 
purposes.     Complete  Specification.     January  16. 

131)0.  ('.  Polony.     A  process  and  furnace  installation  for 

continuous    process    of    production    of    a    non-exploding 

mechanical  admixture  of  oxygen  and  hydrogen.   January  is. 

1332.   C.   (■■  Lois.     Improvements  in  apparatus  for  use 

in  the  production  of  acetylene  gas.    January  is. 

Complete  Specifications  Accepted. 
1895. 
1067.    T.     Rowan.      Apparatus     appertaining     to     gas 
lighting.    January  15. 


1953.  L.  M.  Bullicr.  Carburetting  air  and  gases. 
January  22. 

4282.  J.  J.  Green  and  W.  Oates.  Retorts  for  the 
manufacture  of  gas  and  for  other  purposes.      December  26. 

4750.  W.  Pre  and  S.  T.  Croasdell.  Constructing  and 
working  coke  ovens  for  the  manufacture  of  mctallurgie 
coke.     January  22. 

4879.  G.  Haycraft.  Manufacture  of  artificial  fuel. 
January  22. 

11,848.  H.  II.  Lake. — From  E.  X.  Dickcrson.  Processes- 
and  apparatus  for  the  production  of  combustible  gas. 
December  26. 

ll,848n.  II.  H.  Lake.— From  E.  N.  Dickcrson.  Method 
aud  apparatus  for  supplying  combustible  gas  for  illuminating- 
purposes.     December  31. 

12,245.  A.  Sweetser.  Production  of  oxygen  gas  and 
apparatus  therefor.     January   15. 

15,16s.  W.  Foulis  aud  P.  F.  Holmes.  Apparatus  for 
obtaining  cyanides  from  gases.     January  8. 

19,916.  W.  Ewiug  and  J.  Meikle.  Apparatus  for  enriching 
illuminating  gas.     January  8. 

21,927.  N.  Baron.  Method  of  increasing  the  lighting 
power  of  petroleum.     December  26. 

23,057.  G.  Seeligmann.  Lighting  material  and  apparatus. 
January  22. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

24,080.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Improvements  in  the  manufacture 
of  colour  lakes.     December  16. 

24,184.  H.E.Newton. — From  The  Farbenfabriken  vor- 
mais  F.  Bayer  and  Co.  The  manufacture  of  azo  dyestuffs. 
December  17. 

24.193.  G.  B.  Ellis. — From  La  Soci.'te  Chimique  des 
Usines  du  Rhone,  anct.  Gilliard,  P.  Monuet,  and  Cartier. 
Improvements  in  the  production  of  para-nitro-phenol  and 
ortho-nitro-toluene-para-sulphonie  acid.     December  17. 

24.194.  G.  B.  Ellis. — From  La  Societe  Chimique  ties- 
Usines  du  Rhone,  anct.  Gilliard,  P.  Monnet,  and  Cartier. 
Improvements  in  the  production  of  para-nitro-phenetol  and 
ortho-nitro-toluene-para-sulphonic  acid.     December  17. 

24.195.  J.  C.  Mewbura. — From  F.  von  Heydeu  Xach- 
folger.  Improvements  in  the  manufacture  of  para-amido- 
benzoic-sulphinide  and  of  certain  amides.     December  17. 

24,779.  I.  Levinstein,  and  Levinstein,  Lim.  Improvements 
in  the  manufacture  of  colouring  matters.      December  27. 

24,84-'.  C.  D.  Abel. — From  L.  Durand,  Huguenin,  aud 
Co.  Manufacture  of  new  nitrated  oxazine  coiouring  nutters 
dvcing  with  mordants.  Complete  Specification.  December  27. 
1S06. 

698.  O.  Imray.  —  From  The  Society  of  Chemical 
Industry  in  Basle,  Switzerland.  Manufacture  of  colouring 
matters  dyeing  wool  green-black  to  blue-black.  Complete 
Specification.     January  10. 

890.  G.  W.  Johnson. — From  Kalle  and  Co.  Improve- 
ments in  the  manufacture  of  dry  diazo  compounds. 
January  13. 

1331.  H.  II.  Lake.  —  From  K.  Oehler.  Improve- 
ments in  the  manufacture  of  colouring  matters.    January  18. 

Complete  Specifications  Accepted. 
1895. 
3488.  S.Pitt. — From  L.  (  assella  and  Co.     Manufacture 
of  blue  salranine-azo  dyestuffs.      December  26. 

3497.  II.  E.Newton. — From  The  Farbenfabriken  vor- 
mals P.  llayer.  The  manufacture  or  production  of  naphtha- 
fluorescine.     December  26. 

II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  a 
i.< -w  dihydtoxynaphthalene,  and  of  certain  m  I  phonic  acids 
derived  from  this  dihydrozynaphthalene  or  from  the 
corresponding  amidohydroxynaphthalenc.     December  22. 
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4018.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  colour- 
ing matters.     December  26. 

4118.  A.  G.  Greea  and  H.  Jansen.  The  manufacture  ami 
production  of  a  new  amido  base  and  of  colouring  matters 
therefrom.     December  31. 

4880.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  dye- 
stuffs.     January  15. 

4961.  H.E.Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
■derivatives  of  hydroxy- anthraquinone.     January  15. 

4962.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer.  The  manufacture  or  production  of  alpha,- 
betaj-dihydroxynaphthalene,  a  new  alpha^betaj-dihydroxy- 
naphthalene  sulphonie  acid,  and  of  colouring  matters 
•derived  from  a!pha1-beta2-<iihydroxynaphthalene  sulphonic 
acids.     January  15. 

5042.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  new 
basic  azine  dyestuffs  and  of  new  derivatives  thereof. 
January  15. 

5153.  A.  Bang. — From  G.  A.  Dahl.  Mordant-dyeing 
dyestuffs.     January  15. 

22,482.  O.  Iniray. — From  The  Society  of  Chemical 
Industry  in  Basle.  Manufacture  of  orange  colouring 
matters  by  electro-chemical  proces-.     January  22. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

24,317.  G.  Douglas.  Improvements  in  certain  textile 
fabrics.     December  19. 

24,493.  J.  Fulton.  Improvements  in  and  relating  to  the 
weaving  of  textile  web  fabrics.     December  21. 

24,497.  J.  H.  MacMillau  and  J.  Mason.  Improvements 
in  the  manufacture  of  crimped  or  mercerised  woven 
fabrics.     December  21. 

24,586.  L.  Schniewind  and  A.  Schmidt.  Improvements 
in  clastic  woven  textile  fabrics.  Complete  Specification. 
December  23. 

24,643.  J.  Y.  Johnson. — From  S.  Wallach  and  Co.,  and 
E.  Schweitzer.  An  improved  process  for  removing  mineral 
oil  stains  from  vegetable  fabrics.     December  23. 

24,696.  J.  MacDonald.  Improved  apparatus  for  decorti- 
cating rhea  grass  and  simikir  fibrous  plants.     December  24. 

24,787.  G.  E.  Wright  and  W.  Monk.  Improvements  in 
the  process  of  and  material  employed  for  degreasing  and 
recovering  oil  and  grease  from  wool,  cotton  waste,  and 
other  fibrous  materials.     December  27. 

1896. 

240.  G.  E.  Wright  and  W.  Monk.  Improvements  in 
apparatus  for  degreasing,  scouring,  and  washing  wool, 
cotton  waste,  and  other  fibrous  materials.     January  4. 

340.  G.  Smith.  Improvements  in  lining  cloths  or  fabrics 
known  as  "fibre  chamois,"  " fibre  ramie,"  "  fibraire,"  or 
■"  fibrine."     January  6. 

492.  J.  Baxter,  G.  A.  Baxter,  and  W.  H.  Hare.  Im- 
provements in  finishing  woollen  or  worsted  fabrics. 
January  8. 

877.  J.  J.  Mann.  Improvements  in  the  manufacture  of 
impermeable  fabrics.     January  13. 

908.  J.  H.  Macmillan  and  J.  Mason.  Improvements 
in  the  treatment  and  manufacture  of  textile  fabrics. 
January  14. 

1104.  J.  L.  Bottomley.  An  improved  manufacture  of 
yarn.     January  16. 

1208.  S.  Schwabe  and  Co.,  Limited,  and  A.  Binz. 
Improvements  in  the  treatment  of  textile  fabrics,  to  produce 
crinkled  effects.     January  17. 


Complete  Specifications  Accepted. 
1895. 

1518.  F.  Girard.  Waterproofing  paper  and  other  fabrics 
and  apparatus  therefor,  and  in  means  for  applying  water- 
proof designs  thereto.     January  15. 

271 1.  R.  Aitken.  Treatment  of  animal  fibres  and  mixed 
animal  and  vegetable  fibres.     January  15. 

3041.  K.  T.  Sutherland  and  G.  Esdaile.  An  improved 
method  of  degumming  or  separating  the  filaments  of  stalk 
fibres.     January  15. 

3590.  E.  Lasbordes.  A  process  for  chemically  cleansing 
wool  and  woollen  fabrics  and  rags.     December  26. 

22,817.  C.  Wetherwax.  Method  and  apparatus  for 
removing  gummy  and  other  matters  from  vegetable  fibres. 
December  31. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

24,392.  M.  Beraud  and  A.  Lautm  inu.  Improvements  in 
dyeing  wool,  silk,  aud  the  like.     December  19. 

24,789.  S.  Schwabe  and  Co.,  Lim.,  and  J.  Gilbertson. 
Improvements  in  the  process  of  and  machinery  fur  printing 
woven  fabrics.     December  27. 

189G. 

372.  A.  M.  Clark.  From  C.  H.  Boehringer.  Improve- 
ments in  the  process  of  mordanting  vegetable  textile 
materials  for  dyeing.     January  6. 

1048.  W.P.Thompson.  From  E.  Dambreme.  Improve- 
ments in  mechanism  for  dye  vats.     January  15. 

1290.  J.  Stalker  ami  C.  C.  Connor.  Improvements  in 
the  fixing  or  fastening  of  colouring  matters  on  fibre,  yarns, 
and  fabrics  in  such  manner  as  to  resist  the  action  of  soap, 
alkalis,  and  light.     January  18. 

Complete  Specifications  Accepted. 
1895. 

1691.  G.  Markus,  M.  Baender,  and  F.  Sicker.  Improve- 
ments in  or  relating  to  processes  and  apparatus  for  printing 
yarns  in  skeins.     January  15. 

3905.  L.  Rivett  and  R.  H.  Scotr.  Printing  calico  and 
other  woven  fabrics  of  cotton  and  cotton  warps.    January  22. 

467!.  J.  G.  Haslam.     Dyeing  apparatus.     January  15. 

23,592.  S.  Pitt. — From  L.  Cassella  aud  Co.  Process  for 
rendering  wool  dyeiogs  fast  to  "  potting  "  or  "  spungeiug.'' 
January  15. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

24,122.  J.  Euright.  Improvements  in  the  manufacture 
of  sulphur  dioxide  anrt  its  derivatives,  and  apparatus 
therefor.     December  17. 

24.171.  J.  H.  Darby.     Improvements  in  the  manufacture 

of  ammonium  salts.     December  17. 

24,848.  H.  H.  Lake.— From  O.  O.  B.  Froelieh.  Improve- 
ments relating  to  the' preparation  of  compounds  of  fluoride 
of  antimony.     December  2  7. 

24,920.  A.  McDougall.  The  treatment  of  organic  matters 
containing  nitrogen  for  the  production  of  ammonia  and 
residual  products.     December  30. 

1896. 

75.  W.  W.  R.  Warn  and  L.  F.  King.     See  Class  I. 

335.  H.  R.  Angel.  Improvements  in  the  manufacture  of 
caustic  soda,  carbonate  of  soda,  and  sulphide  of  sodium. 
January  6. 

579.  J.  B.  Hilliard.  Improved  process  of  manufacturing 
chlorine  gas.    January  9. 
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720.  B.  Willoox. — From  The  Chemische  Fabrik  Gries- 
heim.  A  process  for  obtaining  hydro-sulphide  of  sodium 
or  sulphate  of  sodium  and  sulphuretted  hydrogen  and 
sulphate  of  calcium  from  sulphide  of  calcium  or  soda 
residues  aud  mono- or  bi-sodium  sulphate.     January  10. 

1*28.  J.  Foster.  Improvements  in  and  relating  to  the 
discharging  of  salts  and  the  like  from  evaporators. 
January  14. 

1022.  A.  von  Kad  and  J.  Rosenfels.  Improvements  in 
the  manufacture  or  production  of  cyanogen  compounds. 
Complete  Specification,     January  15. 

1275.  \V.  Mills.  Improvements  in  manufacturing  the 
eiiicofluoride  of  ammonium.    January  is. 

Complete  Specifications  Accepted. 

1894. 

18,520.  J.  Hargreaves  and  T.  Bird.  Manufacture  of 
chlorates  of  sodium  and  potassium.     January  8. 

1895. 

11G8.  U.  F.  lienker.  Manufacture  of  sulphuric  acid. 
January  22. 

2600.  A.  E.  Morgans.  Production  of  cyanogen  com- 
pounds.    January  22. 

2820.  I,.  M.  Bullier.  Process  for  the  manufacture  of 
carbides  or  acetylides  of  the  enrth  metals  and  alkali  earth 
metals  and  of  the  oxides  or  salts  of  these  metals. 
January  22. 

3489.  T.  H.  Bell.— From  T.  Scbloesing.  Manufacture  of 
chlorine  by  means  of  magnesium  chloride.     January  22. 

4267.  J.  Y.  Johnson. — From  The  Verein  Chemische 
Fabrik.  Manufacture  or  production  of  chlorine.  Decem- 
ber 31. 

5662.  C.  Hoepfner.  Production  of  zinc  chlorides. 
January  22. 

7171.  H.  Reichardt  and  J.  Bueb.     .See  Class  XVI. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

24,263.  J.  Badon.  A  new  product  for  use  in  substitution 
of  sheet  glass  for  windows,  engraved  glass,  painted  glass, 
blinds,  curtains,  and  other  purposes.  Complete  Specifica- 
tion. Filed  December  18.  Date  applied  for  June  14, 
1895,  b:ing  date  of  application  in  Belgium. 

24,267.  W.  Scbreiber.  Process  for  durably  burning 
aluminium  ornaments  into  porcelain,  stoneware,  majolika, 
glass,  and  stove  tiles,  as  also  enamelled  iron  utensils. 
December  18. 

24,283.  F.  Albrecht.— From  W.  Knapp.  Improvements 
in  or  appertaining  to  the  process  for  the  production  of 
coloured  pictures,  writing,  or  the  like  on  glass,  porcelain, 
enamel,  or  sheet  iron.     December  18. 

21,280.  A.  J.  Boult. — From  La  Societe  Anonyme  Beige 
pour  la  Fabrik  des  Kmaux  Artistiques.  An  improved 
manufacture  of  glass.     December  18. 

24.313.  F.  F.  Warren.  An  improved  apparatus  for 
blowing  glass  bottles,  sheet  glass,  and  glass  in  every  shape, 
which  I  call  the  "  Warren  system."     December  19. 

24.314.  F.  F.  Warren.  An  improved  apparatus  for 
blowing  glass  bottles,  sheet  glass,  and  glass  in  every  shape. 
l»i  limber  19. 

24,379.  O.  Lauch.  Improvements  relating  to  the 
ornamentation  of  majolica  tiles,  vases,  and  the  like. 
December  19. 

24,596.  R.  Thorbnrn.  Improvements  in  or  connected 
with  the  manufacture  of  tiles  or  other  similar  articles. 
December  23. 

24.S58.  J.  Maddock.  A  kiln  book  for  placing  pottery- 
ware  during  fire.     December  28. 

24,907.  J.  PbiUipps.     See  Class  IX. 

24,933.  H.  A.  Rumbelow,  (',.  Rumbelow,  II.  St.  I?. 
Rumbelow,    E.    Rumbelow,     K.    Rumbelow,    M.    St.    R. 


Rumbelow,  and  G.  Hall.  Improvements  in  dead  or  glazed 
faced  white  and  coloured  bricks  and  building  blocks, 
roofing  and  ornamental  and  fire  tiles,  sanitary  pipes  anil 
ware,  paving  stones  and  pottery,     December  30. 

1896. 

46.  A.  Konp's  Sohn.     Improvements  in  the  manufacture 

of  articles  of  glass.     January  1. 

177.  The  Worcester  Royal  Porcelain  Co.,  Lim.,  and 
E.  P.  Evans  and  C.  F.  Binns.  Improvements  in  the  manu- 
facture of  plates  and  other  similar  articles  of  pottery  or 
earthenware.     January  3. 

251.  D.  Moore.  Improved  leer  or  lehr  for  annealing 
glass.     January  4. 

Complete  Specifications  Accepted. 

1895. 

1221.  W.  Smith.  An  improvement  in  or  pertaining  to 
the  "  salt-glazing  "  of  earthenware,  stoneware,  and  other 
fictile  articles.     November  27. 

1645.  J.  A.  Fleming  and  E.  Woollam.  A  rectangular 
oven  or  kiln  for  firing  clay  goods  in  any  stage  of  manu- 
facture, or  other  materials.     December  31. 

2175.  A.  Sherwin  and  C.  W.  Cobden.  A  novel  or 
improved  compound  for  use  in  the  process  of  decorating  or 
ornamenting  ceramic  ware.     December  26. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

24  074.  F.  B.  Bond.  Improved  fireproof  flooring 
roofing,  beams,  bressummers,  and  the  like.  Complete 
Specification.     December  24. 

24,898.  M.  Nahusen.  An  improved  process  for  the 
manufacture  of  cement  and  cement-mortar.  Complete 
Specification.     December  28. 

24,907.  J.  Phillips.  Improvements  in  continuous  kilns 
for  burning  bricks,  tiles,  terra- co tta,  lime,  &c.  Decem- 
ber 28. 

24,967.  M.  Hoeft.  Improvements  in  the  production  of 
marble-like  stucco  or  plaster-work  suitable  for  walls,  ceilings, 
and  the  like.     December  30. 

1896. 

68.  W.  R.  Taylor.  Improvements  in  apparatus  for 
burning  cement-making  materials,  lime,  chalk,  ami  the  like, 
and  the  obtainment  therefrom  of  carbonic  acid  gas,  Janu- 
ary 1. 

643.  A.  W.  Perriman  and  W.  Owen.  Improvements 
in  or  relating  to  the  manufacture  of  steps,  building  or 
monumental  slabs,  and  other  articles  of  artificial  stone, 
asphalt,  or  the  like,  and  apparatus  therefor.  Complete 
Specification.     January  9. 

759.  G.  R.  Ilislop.  Improvements  in  apparatus  for 
revivifying  spent  limes,  and  for  calcining  cements  and  ares, 
or  like  materials.     January  11. 

1145.  H.  H.  Lake.  From  A.  D.  Tyler,  jun.  An  im- 
proved process  for  impregnating  wood,  or  articles  composed 
of  wood,  with  solid  or  semi-solid  substances.     January  16. 

(  on  i  i  i  k  Specifications  Accepted. 
1895. 

2710.  R.  Aitken.  Treatment  of  wood  with  a  view  to 
preserving  aud  colouring  the  same.     January  15. 

3608.  !•'.  Young,  Manufacture  of  fire-clay  refractory  and 
non-conducting  bricks  anil  blocks,  building  bricks,  or  the 
like.     December  26. 

8402.  G.  R.  Dawnay.  Improved  tiles  for  permanent 
mentering, to  be  used  in  the  construction  of  fireproof  floors. 
January  8i 

ls,is:i.  ( i.  Michaelson.  A  process  for  imparting  shaded 
colouring  to,  and  for  speckling  or  "  curling  "  wood  and  the 
like.     December  26. 
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22,201.  IS.  Lohr.  Process  for  producing  compound 
:t-l>li:tlt  and  concrete  slabs  or  plates,  or  compound  plates  or 
slabs  of  two  similar  substances.     January  15. 

23,1  I").  E.  II.  Hurry  and  H.  J.  Seaman.  New  or 
improved  process  and  apparatus  for  the  manufacture  "I 
l'ortlaud  cement  and  other  similar  cement.     January  22. 


X.— METALLURGY,  MINING,  Etc. 
Applications. 

24.127.  T.  M.  Ash    and    II.  N.  Weldon.       An    improved 

I ess    for    coating  or  plating  non-metallic   articles   with 

metals.     December  17. 

24,241.  J.  H.  Richards.  A  protective  covering  ot  coat- 
ing for  metallic  wire  and  the  like.     December  18. 

2  1,240.  R.  Thomson,  J.  Addie,  and  R.  Addie.  Improve- 
ments in  treating  auriferous,  argentiferous,  or  other  metal- 
liferous ores  for  the  extraction  of  the  metals,  and  in 
apparatus  therefor.     December  18. 

24.247.  J.  Addie,  R.  Thomson,  and  R.  Addie.  Improved 
process  of  treating  auriferous,  argentiferous,  or  other 
metalliferous  ores  to  facilitate  their  separation  from  solvents 
used  in  extracting  the  metals  therefrom.     December  18. 

24.248.  J.  Addie,  R.  Thomson,  and  R.  Addie.  Improve- 
ments in  treating  auriferous,  argentiferous,  and  other 
metalliferous  ores  for  the  extraction  of  the  metals  and  for 
the  separation  and  recovery  of  the  solvent  employed  in  such 
treatment,  and  in  apparatus  therefor.     December  18. 

34,703.  R.  Heathfield  and  W.  S.  Rawson.  An  improve- 
ment in  galvanising.     December  24. 

24,803.  L.  Pelatan  and  F.  Clerici.  Improvements  in 
means  or  apparatus  for  the  ohtainment  of  precious  metals 
from  ores  or  materials  containing  them.  Complete  Specifi- 
cation.    December  27. 

25,005.  W.  J.  Studds.  Improvements  in  the  methods  of 
obtaining  tiold  from  antimony  or  ores  or  compounds  con- 
taining antimony.     Decemoer  31. 

1896. 

40.  S.  Callow.     Silver  alloy.     January  I. 

L23.  J.  Gjers.  Improvements  in  furnaces  for  the  manu- 
facture of  cast  steel  and  homogeneous  iron.     January  2. 

128.  H.  V.  Julian.  Improvements  in  the  process  of 
extracting  metals  from  solutions.     January  2. 

202.  E.  Placet.  Improvements  relating  to  the  treatment 
of  metals,  and  to  products  resulting  therefrom.     January  3. 

203.  E.  Placet.  Improvements  in  the  treatment  of  iron 
and  steel.     January  3. 

244.  F.  T.  Franke.  Improvements  in  and  connected  with 
annealing  or  tempering  furnaces.  Complete  Specification. 
January  4. 

303.  C.  C.  Longvidge  and  G.  T.  Hollowuy.  Improve- 
ments in  plant  and  process  for  smelting  auriferous  antimony 
ores.     January  4. 

315.  W.  H.  Bennett.  Process  for  soft-soldering  alumi- 
nium.    January  6. 

549.  W.  Blackmore.  The  treatment  of  antimonial  and 
arsenical  ores,  materials,  or  furnace  products  containing 
gold,  silver,  or  platinum.     January  8. 

618.  J.  B.  Torres.  Improvements  in  or  relating  to  the 
extraction  of  metals  from  their  ores  and  other  metal-con- 
taining compounds,  and  in  apparatus  therefor.     January  9. 

1055.  A.  J.  Boult.  From  C.  Prioux  and  C.  Hugot.  Im- 
provements in  or  relating  to  soldering  metals.     January  15. 

109G.  T.  Hampton.  Improvements  in  the  manufacture 
of  steel.     January  16. 

1146.  L.  Doig. — From  Russel  and  Erwin  Manufacturing 
Company.  An  improved  method  of  preparing  metal  and 
metal  articles  for  stamping  and  drawing  in  dies.  Com- 
plete Specification.     January  16. 

1149.  W.  H.  Hyatt  and  J.  Henochsberg.  Improvements 
in  extracting  gold  and  in  apparatus  therefor.     January  16. 


1257.  J.  Armstrong.     Improvements  in  the  extraction  of 

silver,  gold,  lead,  and  zinc  from  their  ores.     January  17. 

1271.  II.  R.  Angel.  Improvements  in  the  reduction  of 
refractory  ores.     January  18. 

1316.  A.  J.  Boult. — From  C.  J.  L.  Otto.  An  improved 
manufacture  of  irou  and  steel.     January  18. 

1325.  F.  A.  Ellis.  Improvements  in  the  drawing  and 
planishing  of  tubes  of  aluminium  alloy,  and  in  means  em- 
ployed therefor.     January  18. 

Complete  Specifications  Accepted. 

1894. 

801.  H.  R.  Angel.  Improvements  in  the  extraction  of 
lead  with  silver,  gold,  or  other  metals  from  ores  blended 
with  sulphide  of  zinc  or  otherwise.     January  8. 

1895. 

22  78.  W.  Kaufmann.  Process  for  the  production  of 
metals  and  metallic  alloys  containing  carbon  and  silicon. 
January  8. 

2538.  G.  Robson  and  S.  Crowder.  Improvements  in  the 
treatment  of  finely  divided  substances,  such  as  crushed 
ores  slime,  tailings,  and  the  like,  for  the  separation  and. 
recovery  of  metals  and  metallic  compounds  therefrom. 
January  8. 

2729.  H.  L.  Sulman.  Apparatus  for  recovery  of  precious 
metals  from  their  solutions.     December  11. 

2730.  H.  L.  Sulman.  Precipitation  of  precious  metals 
from  their  solutions.      December  13. 

2804.  0.  Imiay.  —  From  L.  Diehl.  Metallic  mixtures 
and  alloys  for  effecting  electro-chemical  decompositions. 
January  15. 

3959.  H.  H.  Lake.  From  P.  Manhes.  Process  of  de- 
sulphuration  of  castings  and  alloys  of  nickel  and  cobalt. 
January  22. 

5295.  R.  C.  Smith  and  A.  B.  Brown.  Making  chilled 
castings.     January  22. 

5958.  C.  G.  T.  Bennett,  E.  II.  Shortman,  and  B.  Bracey. 
Improved  method  of  treating  galvaniser's  flux  skimmings 
to  recover  ammonia  and  facilitate  the  extraction  of  the 
zinc,  with  apparatus  for  use  therein.     January  15. 

6802.  J.  S.  MacArthur  and  J.  Yates.  Extracting  gold 
and  silver  from  ores  and  the  like.     January  22. 

16,920.  B.  C.  Kiuman.  Process  and  apparatus  for  ex- 
tracting gold  from  ores  and  other  auriferous"  substances. 
December  26. 

18,177.  H.  A.  de  Neufville.  Process 'and  apparatus  for 
the  extraction  of  gold  and  silver  from  their  ores  and  from 
other  auriferous  substances.     January  8. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 

6565a.  H.  Tee.  Improvements  connected  with  the 
electrolysis  of  chlorides  and  other  salts,  and  the  evaporation 
of  solutions.  Filed  December  19.  Date  claimed  March  30, 
1895. 

24,165.  L.  Epstein.  Process  for  hardening  the  active 
material  on  the  positive  plates  of  secondary  voltaic  batteries. 
December  17. 

24,172.  A.  C.  Iwanowski.  Improvements  in  or  connected 
with  galvanic  batteries.     December  17. 

24,394.  A.  C.  Miles  and  B.  F.  de  Morgenstern.  Improve- 
ments in  and  relating  to  galvanic  batteries.     December  19. 

2  4,447.  C.  M.  Pielstieker.  Improvements  in  the  separa- 
tion from  their  cathodes  of  electrolytically  precipitated  gold 
and  silver  from  cyanide  solutions.     December  20. 

24,516.  L.  Epstein.  Improvements  in  secondary  voltaic 
batteries.     Complete  Specification.     December  21. 

24,834.  C.  Theryc  and  A.  Oblasser.  Improvements  in 
electric  accumulators.  Filed  December  27.  Date  applied 
for  June  28,  1895,  being  date  of  application  in  France. 
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24,837.  P.  Jensen. — From  H.  C.  F.  Mormer.  Improve- 
ment in  the  method  and  apparatus  for  washing  alkali- 
amalgain  obtained  in  electrolytic  apparatus.     December  27. 

25,002.  1!.  Heathfield  and  W.S.  Rawson.  Improvements 
in  electrolytical  apparatus.     December  31. 

1896. 

1:50.  K.  J.  Gulcher.  Improvements  in  and  relating  to 
electric  accumulators.     Complete  Specification.    January  2. 

475.  W.  C.  Bcrsey.  Improvements  in  electric  accumu- 
lators.    January  7. 

477.  C.  X.  Stewart.  Improvements  in  electrical  storage 
accumulators.     January  7. 

535.  H.  W.  Headland.  Improvements  in  primary  ami 
secondary  batteries.     January  8. 

557.  K.  Collins  and  F.  Cogan.  Improvements  in  electric 
batteries.     January  8. 

710.  A,  C.  Miles  and  B.  F.  de  Morgenstern.  Improve- 
ments in  and  relating  to  electric  accumulators.  January  10. 

719.  B.  Willcox. — From  La  Soe.  l'Aceumulateur  Fulinen. 
Improvements  in  electrical  accumulators  or  storage  batteries. 
January  10. 

778.  H.  W.  Headland.  Improvements  in  secondary' 
batteries.     January  11. 

780.  H.  Leitner.  A  new  or  improved  method  of  manu- 
facturing electrodes  for  secondary  electric  batteries.  Com- 
plete Specification.     January  11. 

791.  W.  Walker,  jun.,  F.  R.  Wilkins,  J.  Lones,  and 
C.  Vernon.  Improvements  in  primary  voltaic  batteries. 
January  11. 

842.  R.  O.  Cowper-Coles.  Improvements  in  and  con- 
nected with  the  manufacture  of  electric  conductors. 
January  13. 

888.  A.  U.  Alcock.  An  improved  secondary  battery  or 
accumulator.     January  13. 

9SG.  J.  ('.  Graham.  Improvements  in  the  electro- 
deposition  of  metals.     January  14. 

m:.  1.  D.  G.  FitzGerald  and  \V.  C.  Berscy.  Improve- 
ments in  voltaic  batteries.     January  15. 

1068.  J.  C.  Graham.  An  improved  electrical  process  for 
recovering  metals  from  weak  solutions  and  for  concentrating 
the  electrolyte.     January  15. 

10G9.  C.  l'ollak.  Improvements  in  or  connected  with 
electrical  condensers.     January  15. 

1144.  W:  Heraeus.  Improvements  in  electrodes  for 
electrolytical  purposes.     January  16. 

1228.  D.  M.  Hawes.  Improvements  in  the  manufacture 
of  battery  cells  or  vessels  to  coutaiu  acids  or  other  chemicals. 
January  17. 

1238.  P.  A.  Newton. — From  C.  Willms.  Improvements 
in  the  manufacture  of  electric  batteries.  Complete  Specifica- 
tion.    January  17. 

Complete  Specifications  Accepted. 
1894. 
24,541.    C.    Kellner.       Method    of    and    apparatus    for 

effecting  electrolysis.     December  26. 

1895. 

2999.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  S.  O.  Cowper-Coles.  Obtaining  zinc  from  it-  ores,  and 
the  electro-deposition  of  zinc  upon  iion  i>r  other  metals  or 
alloys.     January  15. 

18,036.  ii.  Leitner  and  E.  Reicher.  An  improved  process 
for  the  preparation  of  electrodes  for  primary,  secondary, and 
<lr\  batteries.     January  15. 

22.12D.  T.  W.  Allan.  A.  Powell,  and  C.  J.  Tibbits. 
Electric  accumulators  or  storage  batteries.     December  31. 

XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 

Applications. 

21,418.  E.  S.  Wilson  and  E.  Stewart.  Improvements  in 
the  separation  and  purification  of  colouring  matter  from 
crude  cotton-seed  oil.     December  20. 


24,544.  G.  MaeDonald.  Improvements  in  filtering, 
purifying,  and  decolorising  oils,  saccharine  and  other  juices, 
alcoholic  liquors,  water,  sewage,  sewage  effluents,  and  other 
liquids  and  fluids,  and  in  material-  and  apparatus  therefor. 
December  21. 

24,714.  A.  E.  Morgans.  Improvements  in  the  treatment 
of  oleaginous  an  1  fatty  substances  of  all  kinds,  and  hydro- 
carbons, for  purification  and  other  purposes.    December  24. 

24,787.  G.  E.  Wright  and  W.  Monk.     See  Class  V. 

1896. 

5.  J.  E.  Bedford  and  C.  S.  Bedford.  Improvements  in 
the  treatment  of  linseed  oil.     Jauuary  1. 

799.  H.  Hinterberger.  Apparatus  for  separating  oil  and 
air  from  water,  and  recovering  the  oil.     January  1 1 . 

Complete  Specifications  Accepted. 

1894. 

23,228.  S.  Crowder.  Recovering  oils  or  fatty  substances 
from  clays,  sands,  ores,  mine  slimes,  or  other  finely -divided 
substances.     December  31. 

1895. 
3466.  J.  T.  A.  Walker.     Detergent  or  washing  powder. 
January  8. 

20,107.  H.  T.  C.  Kraus.  Process  of  extracting  oil  from 
vegetable  seed.     December  26. 

23,106.  W.  T.  Whiteman.— From  The  Cleveland  Linseed 

Oil  Co.      Purifying  oil  extracted  by  solvent  from  linseed  or 
similar  substance.     January  8. 

XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

24,063.  J.  C.  Sellars.  Compound  or  material  for  use  in 
connection  with  non-oleaginous  protective  coverings  or 
paints.     Complete  Specification.     December  16. 

24,224.  L.  Knoche.  Improvements  in  the  manufacture 
of  lac,  varnish,  and  the  like.  Complete  Specification. 
December  18. 

24,324.  T.  Sheppardson.  An  anti-fouling  and  anti- 
corrosive  composition  for  ships'  bottoms  and  the  like. 
December  19. 

24,546.  R.  Langhans.  Improvements  in  the  manufacture 
or  production  of  coatings  composed  of  earthy  oxides. 
December  21. 

25,009.  H.  II.  Lake.— From  T.  Benfield.  An  improved 
process  of  making  oxide  of  lead.  Complete  Specification. 
December  31. 

25,023.  G.  H.  Smith.  Improvements  in  the  treatment  or 
purification  of  red  oxide  of  iron.     December  31. 

1896. 
654.  E.  Serullas  and  1*.  Hourant.     Improved  process  of 

obtaining  and  purifying  gutta-percha.     January  9. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

24,950.     A.    K.    Y.    Anderson    and    .1.    Mackintosh.       A 
process  for  treating  hides  and  skins  in  the  manufacture 
leather.     Complete  Specification.      December  30. 

24,968.  J.  B.  Scammell  and  E.  A.  Muskett.  Improve- 
ments in  tanning.     December  31. 


289.  J.  Hudson. 


1896. 
See  Class  XV. 


Complete  Specification  Accepted. 
1895. 
22,714.  C.   Knees   and  D.  W.  Alexander.     Process  for 
tanning  hides.     January  22. 
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XV.— AGRICULTURE  and   MANURES,  Etc. 

Application. 
289.  J.  Hudson.     A  process  for  rendering  waste  leather 
soluble  and  applicable  as  a  manure.     January  4. 

Complete  .Specification  Accepted. 
1895. 
21,627.  L.   Trails    ami    E.    Btirmeister.     Treatment    and 
manufacture    of  manure    and   in    preservatives   and  disin- 
fectants for  manure.     December  26. 

XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 

Applications. 

24,450.  C.    Hellfrisch.     Proces 
potato    starch    with    chlorine 
Specification.      December  20. 

24,544.  G.  MacDonald.     Set 


for    the    treatment     of 
under    heating.     Complete 

Class  XII. 


1896. 

333.  E.  Muller  and  C.  Muller.  Process  for  clarifying 
vegetable  juices.     January  6. 

1101.  M.Sachs.  An  improved  process  for  treating  the 
bv-products  of  sugar  works  and  sugar  refineries.  Complete 
Specification.     January  16. 

Complete  Specification  Accepted. 

1895. 
7171.  H.  Reichardt  and  J.  Bueb.     Process   for  manufac- 
turing cyanides  out  of    molasses  and    lyes  resulting  from 
beetroot-molasses.     January  8. 

XVII.— BREWING,  WINES,  SPIKITS,  Etc. 

Applications. 

24,387.  D.   Young.     Prom   C.  Bullock  and  C.  M.   Reed. 

An  improved  method  of  and  apparatus  for  purifying  and 
refining  alcoholic  liquors.  Complete  Specification.  Decem- 
ber 19. 

1896. 

318.  W.  Adlam  and  A.  Wilson.  An  improved  cylinder 
for  kilning  malt.     January  6. 

766.  E.  Davies  and  H.  M.  H.  Goodfellow.  Improve- 
ments in  the  treatment  of  spent  hops  for  preparing  the 
same  for  use  as  a  stuffing  material,  and  in  machinery  there- 
for.    January  11. 

Complete  Specifications  Accepted. 
1895. 
17,496.  H.  Elion.     Manufacture  of  yeast.     January  22. 
20,997.  S.  Kuhlmann.     Brewing,  and  apparatus  therefor. 
January  22. 

XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

24,153.  J.  Rose.  Improvements  in  the  manufacture  of 
cheese.    December  17. 

24,156.  S.  S.  Bromhead. — From  V.  Durant.  Improve- 
ments in  apparatus  for  effecting  a  rapid  separation  of  the 
fatty  matter  in  milk  without  the  aid  of  rotation  or  heat. 
December  17. 

24,282.  W.  P.  Thompson. — From  M.  Braumann  and 
A.  Braumann.  Improvements  in  the  preservation  of  green 
vegetables  and  the  like.  Complete  Specification.  Decem- 
ber 18. 

24,293.  H.  J.  Haddan. — From  E.  Freixa.  An  improved 
process  of  manufacture  of  nitrogenised  water.  Complete 
Specification.     December  18. 


24,552.  J.  Pleines.  Improvements  in  the  manufacture  of 
baking  powder.     December  21. 

24,854.  W.  Robinson.  Improved  milk  steriliser.  Decem- 
ber at. 

B. — Sanitary  Chemistry. 

24,168.  G.  D.  Yates.  Improvements  in  softening  water 
for  domestic  or  other  use,  and  in  compositions  therefor. 
December  17. 

24,544.  G.  MacDonald.     See  Class  XII. 

1896. 

821.  J.  H.  Williams.  Apparatus  and  process  for  purifi 
cation,  softening,  or  hardening  of  water  for  domestic, 
manufacturing,  or  other  purposes.     January  13. 

1038.  R.  E.  von  Lengerke.  Improvements  in  arrange- 
ments and  apparatus  for  filtration  of  sewage.     January  15. 

Complete  Specifications  Accepted. 

A. — Chemistry  of  Foods. 
1895. 

4886.  W.  H.  Thew  and  J.  H.  Hooker.  Preparation  of 
peptonised  milk  and  cocoa.     January  15. 

6257.  J.  L.  Johnston  and  Bovril,  Lhn.  A  new  or  im- 
proved method  of  obtaining  and  preserving  the  soluble 
albumen  of  animal  food.     January  22. 

13,176.  F.  V.  Friderichsen.  I'rocess  of  manufacturing 
fodder.     December  26. 

22,887.  C.  M.  U.  liable.  Process  for  the  preservation 
and  preparation  for  transit  of  fish  liver.     January  8. 

B. — Sanitary  Chemistry. 
1895. 

166.  F.  P.  Candy.  Improvements  in  and  in  apparatus 
for  use  in  connection  with  the  purification  of  sewage  and 
impure  waters.     December  31. 

3360.  H.  T.  Wright.  Apparatus  for  softening  and 
purifying  water.     December  26. 

4514.  P.  Boisserand.  Sterilising  and  purifying  liquids. 
December  26. 

C. — Disinfectants. 

1895. 
5258.  J.  B.  MeArthur.  Disinfecting  materials.  January  15. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

24,272.  A.  Duffek  and  A.  Merrel.  Improvements  in  the 
manufacture  or  preparation  of  cellulose  suitable  as  a- raw 
material  for  paper.     Complete  Specification.    December  18. 

24,275.  T.  A.  Marshall. — From  G.  Smidtb.  Improve- 
ments in  separating  fibres  from  the  waste  liquors  of  paper- 
making  machinery.     Complete  Specification.     December  18. 

24,421.  J.  White.  Improvements  in  apparatus  for 
straining  paper  pulp.     December  20. 

1896. 

210.  H.  H.  Lake. — From  E.  Berland  and  J.  Girard. 
Improvements  in  the  manufacture  of  paper  pulp  from  the 
broom  plant.     January  3. 

Complete  Specification  Accepted. 
1894. 

24,826.  H.  Sweetapple.  Manufacture  of  vegetable  parch- 
ment paper.     December  26. 
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XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

34,517.0.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Iiucins,  and  Briiniug.  Manufacture  of  hydroxy 
phenacetine-salicylate.     December  21. 

24,615.  M.  Woolf.  The  preparation  and  production  of 
essences  or  extracts  from  vegetables.     December  23. 

24,848.  H.  H.  Lake.— From  O.  <  >.  B.  Froelich.  Im- 
provements relating  to  the  preparation  of  compounds  of 
fluoride  of  antimony.     December  27. 

1896. 

9.  W.  Majert.  Tlie  manufacture  or  production  of  an 
ammonium  compound  of  casein.  Complete  Specification. 
January  1. 

21.  W.  Majert.  Improvements  ir.  the  manufacture  or  pro- 
duction of  vanillin.     Complete  Specification.     January  1. 
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tion of  artificial  musk.     January  8. 

G01.  T.  ( l.  Kent.  A  new  or  improved  extract  of  coffee, 
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Complete  Specifications  Accepted. 
1894. 
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Applications. 
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facture of  pyrotechnic  compounds.  Complete  Specification. 
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Improvements  in  or  relating  to  explosives.     December  27. 
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1226.  1!.  II.  Courtenay.  Improvements  in  explosive 
compounds,  with  means  to  increase  the  explosive  force  of 
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25,013.  W.L.Woods.  An  improved  plastic  composition 
and  process  of  combining  the  same.  Complete  Specification. 
Di  I  ember  31. 
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Glue  and  Size  Manufacturer. 
Bardsley,  Robt.,    Messrs.    Jewsbury   and   Brown,  Ardwick 

Green,  Manchester,  Mineral  Water  Manufacturer. 
Bardwell,  Fred.  L.,  Massachusetts  Institute  of  Technology, 

Boston,  Mass.,  U.S.A.,  Assistant  Professor  of  Chemistry. 
Barford,  E.  A.,   3,  Brook   Street,   Luton,  Beds,  Straw  Plait 

Dyer  and  Bleacher. 
Barlow,   Clinton   W  ,    3S,   Irving   Place,   Brooklyn,   N.Y., 

U.S.A.,  Merchant. 
Barnes.  Edw.  A.,  e  o  The    National  Explosives    Co.,   Lim., 

I  lay  k-.  Cornwall,  Technical  Chemist. 
Barnes,  H.  J.,  Phoenix  Chemical  Works,  Hackney  Wick,  E., 

Manufacturing  Chemist. 
Barnes,  J.,  Marl  Terrace,  Accrington,  Lancashire,  Analytical 

Chemist. 
Barnes,  Jonathan,  1,  Trafalgar  Street,  Great  Clowes  Street, 

Manchester,  Analytical  Chemist. 
Barr,   J.,   Dinting   Vale,    Dinting,    Derbyshire,    Chemical 

Manager. 
Barraclough,  T.  C,  20  Bucklersbury,  Loudon,  E.G.,   Analy- 
tical Chemist. 
Barraclough,     Wm.    H.,    Harcourt    Lodge,   Chapeltown, 

Sheffield.  Engineer. 
Barratt,  W.   S.,   St.  Margaret's   Schools,    Whalley    Range, 

Manchester,  Science  Teacher. 
Barrett,  Arthur  A.,  lS.j,  Corso  Vittorio  Emanuelc,  Messina, 

Sicily.  Manufacturer  of  Essential  Oils. 
Barrie,  D.  MeLaurin,  New  Chimes   Gold  Mining  Company, 

per    private    bag,    Johannesburg,  S.A.R.,    Analytical 

Chemi-t.  J 

Harrington,  Ed ,v.  C.  IS,  Farlsfort  Terrace,  Dublin,  Ireland, 

Soap  Manufacturer. 
Barton,  (r.  E.,  Hatfield,  Mass.,  U.S.A..  Explosives  Chemist. 
Baskerville.  Dr.  Chas.,  University  of  North  Carolina,  Chapel 

Hill,  N.C.,  U.S.A.,  Assistant  Professor  of  Chemistry. 
Bassett,  H.,  26,  Belitha  Villas,  Barnsbury,  N. 
Batchelor,   Telford  C,  8,  Baron's  Court  Road,  West  Ken- 
sington, W.,  Mechanical  Engineer. 
Bate,  William,   c'o  National  Explosives  Co.,  Ld.,    Hayle, 

Cornwall,  Technical  Chemist. 
Bateman,    Jno..   c/o   J.   C.   and  J.   Field,   Lim.,    Lambeth 

Marsh,  S.E.,  ( 'andle  and  Acid  Works  Manager. 
Bateman,  R.  W.,  90,  Cazenove  Road,  Stoke  Newington,  N., 

Leather  Manufacturer. 
Bateson,  Percy,  Oakfield,   Penny   Lane,  Wavertree,  Liver- 
pool, Technical  Chemist. 
Batty,  R.  B..    Wharncliffe,   Erdington,   near   Birmingham, 

Nickel  Works  Manager. 
Baum,  Henry,  145,  Dickenson  Road,  Rusholme,  Manchester, 

Chemist. 
Bavay,  Aug  de,  Victoria    Brewery,    Melbourne,    Australia, 

Brewer. 
Baxter,  W.  H.,  11,  High  Road,  Streatham.   S.W.,   Brewery 

Manager. 
Bayne,  Prof.  .las.,  Chemical  Laboratory,   Boyal  Veterinary 

College,  Camden  Town,  X.W.,  Professor  of  Chemistry. 
Baynes,  J.,  Royal    Chambers,    Scale    Lane,   Hull,  County 

and  Borough  Analyst. 
Beach,  E.  J.,  1183,  Locust  Street,   Dubuque,   Iowa,  U.S.A., 

Soap  Manufacturer. 
Beadle,   Clayton,  4,  New   Court,  Lincoln's  Inn,  W.C. ;  and 

Beadonwell,    Belvedere,  Kent   (Journals),  Consulting 

Chemist. 
Bealey,  Adam  C,  c  o  R.  Bealey  &  Co.,  Radcliffe,  Lancashire, 

Bleacher  and  Alkali  Manufacturer. 
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Beainan,  U.S.,  18,  Maxilla  Gardens,  North  Kensington,  W., 
Brewer  ami  Analytical  Chemist. 

Beanes,  E.,  Moatlands,  Paddock  Wood,  Kent,  and  (Jour- 
nals) LI 9,  Ashley  Gardens,  London,  S.W.,  Manufac- 
turing Chemist, 

Beaven,  E.  S.,  5,  Boreham  Terrace,  Warminster,  Wilts, 
Maltster. 

Bechi,  Guido  de,  18,  Rue  de  la  Chaussee  D'Antin,  Paris, 
France,  Director  of  the  "  Societe  la  Saturnine." 

Beck.  II..  22,  Bush  Lane,  K.C.,  Chemical  Agent. 

Beckett,  G.  II.,  c  o  All.  Nobel,  San  Remo,  Italy,  Analy- 
tical Chemist. 

Beckett,  J.  II.,  Corbar  Hill  House,  Buxton,  Manufacturing 
Chemist. 

Becnel,  Lezin  A.,  McCall  Post  Office,  Parish  of  Ascension, 
Louisiana,  U.S.A.,  Sugar  Engineer. 

Bedford,  Chas  S.,  Broomleigh,  Chapel  Lane,  Headingley, 
Leeds,  Manufacturing  Chemist. 

Bedford,  J.,  Woodhouse  Cliff,  Leeds,  Chemical  Manufac- 
turer. 

Bedford,  .las.  E.,  Messrs.  Wood  and  Bedford,  Kirkstall 
Koad,  Leeds.  Manufacturing  Chemist. 

Bedson.Prof.  P.  P.,  Durham  College  of  Science,  Newcastle- 
on-Tyne,  Professor  of  Chemistry. 

Beilby,  G.,  St.  Kitts,  Slateford,  N.B.,  Chemical  Engineer. 

Bell,  C.  Lowthiau,  Linthorpe.  Middlesbrough-on-Tees,  Soda 
and  Iron  Manufacturer. 

Bell,  Sir  Lowthiau,  Bart.,  F.R.S.,  ( Journals)Rpunton  Grange, 
Northallerton  ;  and  (subs.)  e  o  Bell  Bros.,  Middles- 
brough, Iron  and  Chemical  Manufacturer. 

Bell,  J.  Carter,  Bank  Hcuse,  The  Cliff,  Higher  Broughton, 
Manchester,  Public  Analyst. 

Bell,  J.  Ferguson,  Stafford,  Gas  Engineer. 

Bell,  Percy  Carter,  13,  Ann  Street,  Park  Row,  New  York, 
U.S.A.,  Analytical  Chemist, 

Bell,  T.  Hugh.  Mi;lillesbrough-on-Tees,  Soda  and  Iron 
Manufacturer. 

Bendix,  D.,  The  British  Alizarin  Co.,  Limited,  Silvertown, 
Victoria  Docks,  London,  E. ;  Journals  to  371,  Rom- 
ford Road,  Forest  Gate,  E.,  Managing  Chemist. 

Benger,  F.  B.,  The  Grange,  Knutsford,  Cheshire,  Manu- 
facturing Chemist. 

Benjamin,  Dr.  M.,  589,  West  End  Avenue.  New  York, 
U.S.A.,  Consulting  Chemist,  A.M.,  Ph.D. 

Bennett,  Thos.,  Birch  Vale,  near  Stockport,  Calico  Printer. 

Bennie,  J.  W.,  2,  Limesford  Road,  Nunhead,  S.E.,  Metal- 
lurgist. 

Bentz,  Ernest,  5,  Demesne  Roa.l,  Whaliey  Range,  Man- 
chester, Lecturer  on  Dyeing. 

Beringer,  J.  J.,  Basset  Road,  Camborne,  Cornwall,  Metal- 
lurgist. 

Berk,  Fred.  W.,  1,  Fenchurch  Avenue,  London,  E.C., 
Chemical  Manufacturer. 

Bernard,  .las.,  jun.,  Casal  das  Bulla;,  Olivaes.  Lisbon, 
Chemical  Works  Manager. 

Bernays,  J .,  96,  Newgate  Street,  London,  E.C.,  Civil  En- 
gineer. 

Berry,  E.  !'.,  Casa  Balestra,  Bordighere,  Italy,  Technical 
Chemist. 

Berry,  G.   F.,  Atlas   Chemical    Works,   West  Ferry    Road, 

Millwall,  E.,  Chemical  Works  Manager. 
Bertram,  II.  Conrad,  c  <>  Josiah   Macy's  Sons,    191,  Front 
Street,  New  ifork,  I  .S.A.,  Oil  Refiner. 

Best,  Dr.  T.  T.,  Hardshaw  lirook  Chemical  Works,  St. 
Helens,  Lancashire,  Technical  Chemist. 

Bevan,  E.  J..  4,  New  Court,  Lincoln's  Inn.  London,  W.C., 
Public  Analyst  and  Consulting  (  Demist. 

Bevan.  S.  Bowel,  Hillside,  Llanelly,  South  Wales,  Chemical 

Engineer. 
B.-veridge,    J.,    Sulphite     Pulp     Mills,     Hjerpen,    Sweden, 
Pulp  and  Paper  Manufacturer. 

Bhaduri,  K.,  c  "  S,  K.  Lahiri  and  Co.,  54,  College  Street, 
Calcutta,  India,  Analjtical  Chemist. 

Bibhv,  E.  V.,  Garston  CopperWorks,  Garston,  near  Liverpool, 
( lopper  Smelter. 

Bickerdike,  W.  E.,  Clayton  Grange,  Wilpshire,  near  Black- 
hum,  Manufacturing  ( Ihemist. 
Bicknell,  G.  Arthur,  B39,  Easl  .Madison  Avenue,  Cleveland, 
Ohio,  I  .S.A.,  Analytical  Chemist. 


Biggart,  J.  Wm.,  29,  Cathcart  Street,  Greenock,  N.B., 
Analytical  <  Ihemist. 

Biggart,  Wm.  L.,  Messrs.  CM.  Biggart  and  Co.,  15,  Gor- 
don Street,  Glasgow,  Public  Analyst. 

Biggs,  B.,  Vestry  House,  Lawrence  Pountnev  Hill,  London, 
E.C.,  Chemical  Merchant. 

Bihn,  G.  F.,  Pennsylvania  Salt  Manufacturing  Co.,  Phila- 
delphia, U.S. A  ,  Chemical  Manufacturer. 

Billing,  H.  S.,  5,  Regent  Terrace,  Plympton,  South  Devon, 
Analytical  and  Managing  Chemist. 

Bindschedler,  Dr.  R,  Basle  Chemical  Works  Biudschedler, 
Basle,  Switzerland,  Colour  Manufacturer. 

Binncy,  H.  A.,  Rainhill,  near  Liverpool,  Glass  Manufacturer 

Birch,  R.  W.  Peregrine,  5,  Queen  Anne's  Gate,  West- 
minster, S.W.,  Civil  Engineer. 

Birch,  Wm.,  Milton  Street  Ironworks,  Lower  Broughton, 
Manchester,  Machinist. 

Bird,  Henry,  South  Down  House,  Millbrook,  Plymouth, 
Metallurgist. 

Bird,  R.,  Ellerslie,  Roath,  Cardiff,  Tar  Distiller. 

Bird,  Wm.  R.,  12.  Gordon  Road,  New  Swindon,  Wilts, 
Analytical  Chemist. 

Birley,  R.  K.,  Messrs.  Chas.  Macintosh  &  Co.,  Cambridge 
Street,  Manchester,  India-rubber  Manufacturer. 

Bischof,  Gustav,  4,  Hart  St.,  Bloomsburv,  London,  W.C., 
Technical  Chemist. 

Bischoff,  Dr.  Ernst,  87-89,  Park  Place,  New  York,  ISA., 
Chemist. 

Bishop,  A.  Conway,  Three  Mills  Lane,  Bromley-by-Bow, 
London,  E.,  Manufacturing  Chi  mist. 

Bishop,  Fred,  c/o  Linlithgow  Oil  Co.,  Ld.,  Linlithgow,  N.B  , 
Technical  t  Ihemist. 

Bishop,  G.  A.,  Gartverrie  Fireclay  Works,  Coatbridge,  N.B., 
Mining  Engineer. 

Bishop,  Jos.  T.  1-'.,  123,  Cottenham  Street,  Chorltou-on- 
Medlock,  Manchester,  Agent. 

Black,  Wm.,  Stamigg,  Airdrie,,  N.B..  Coal  Master. 

Black,  Wm.,  9,  St.  Edmund's  Road,  Gateshead,  Analytical 
Chemist. 

Blackmi  re.  11.  S.,  208,  South  Ninth  Avenue,  Mount  Vernon. 
N.V.,  U.S.A.,  Chemist  (Pure  Aluminium  and  Chemical 
Company). 

Blackwell,  G."  G..  The  Albany,  Oldhall  Street,  Liverpool, 
Chemical  Merchant. 

Blagdeu,  W.  G,  1,  Fenchurch  Avenue,  London,  E.C., 
Chemical  Merchant. 

Blake,  Arthur,  Dean  House,  Redhiil.  Surrey,  Veterinary 
Surgeon. 

Blake,  C.  A.,  47,  Piccadilly,  London,  \\\.  Pharmaceutical 
( Ihemist. 

Blake,  Jas.,  Thames  Sugar  Refinery,  Silvertown,  London,  E., 
Sugar  Refinery  Manager. 

Blakey,  A.  J.,  Dudbridge  Mills,  Stroud,  Gloucestershire, 
Foreman  Dyer. 

Blass,  Edw.,  Essen  (Ruhr),  Germany,  Civil  Engineer. 

Blears,  John,  c/o  Langworthy  lire-,  and  Co.,  l.im..  Green- 
gate  Mills.  Salford,  Dyer  and  Calico  Print  r. 

Blenkinsop,  W.,  Garden  Wharf,  Battersea,  London,  S.W., 
Manufacturing  ( Ihemist, 

Bles,  A.  J.  S.,  82,  Chorlton  Street,  Manchester,  Chemical 
Merchant. 

Bloede,  Victor  G.,  Carroll  Station,  Baltimore,  Md.,  U.S.A., 
Manufacturing  ( Ihemist 

Bloomer,  Fred.  .1.,  15,  Broderick  Road,  Tooting,  S.W., 
Technical  Chemist  and  Nickel  Works  Managi  r. 

Bloomliehl,  l:.,  Telli.ua  Factory,  via  Dhaka  Chumparun, 
Bengal,  India,  [udigo  Planter. 

Blount,  Bertram.  Chemical  Laboratory,  Broadway,  West- 
minster, S.W.,  Analytical  Chemist. 

Bloxam,  A.  G.,  The  ( loldsmiths'  Institute,  New  ( Iross,  S  1 
and  (Journals)  16,  Bolingbroke  Road,  West  Kensing- 
ton, W.,  Anal;  tical  (  henitst. 
l;l  \am,  w..  Popplewell,  Royal  Naval  College,  Greenwich, 
s.E..  Chemist. 

Blundstone,  E.  H..  14,  Great  Smith  Street,  Westminster, 
S.W..  and  (Journals)  Cornwall  I.e. lee,  St.  James'  Road, 
New  .Hampton,  Middlesex,  Consulting  and  Analytical 
( Ihemist, 

Blyton,  J.,  12,  Cromford  Court,  Market  Street,  Manchester. 
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Boake,  A..  Southwood  Lawn,  Highgate,  N.,  Manufacturing 

l  hcmist. 
Boake.  Edmund  J.,  ll.Christehurch  Road,  Crouch  End,  X., 

Manufacturing  (  hemist. 
Board,  J.  T.,  Distillery,  Cheese  Lane,  Bristol,  Distiller. 
Bdhm,  Jos.  A.,  c/o  Actien  Gesellschaft   fur  Chemieche   In- 
dustrie. -Mannheim,  Germany,  Manager. 
Bonn,  J.    Edwin,   High   Street,    Brading,   Isle    of    Wight, 

Chemist. 
Bookman,  Dr.  S.,  9,  East  62ud  Street,   New  York,   U.S.  \.. 

Chemist. 
Boor,  Leonard  G.,  1   and  2,  Artillery   Lane,  London,  E.C., 

Chemical  Merchant. 
Booth,  E.    W  ,    Station   Road,    Whittington    Moor,     near 

Chesterfield,  Analytical  Chemist. 
Booth,   Geo.,   Irk  Vale  Dyeworks,   Middlcton,   near  Man- 
chester, Yarn  Dyer. 
Booth,  Robt.,  110,  Cannon  Street,  London,  E.C.,  Engineer. 
Boothby,  ('has.,  e  o  .1.  L.  Wade  &  Co.,  Manor  House  Wharf, 

Vauxhull.  S.W  .  Analytical  Chemist. 
Borland,  John,   Etruria,  Kilmarnock,  N.B.,  Pharmaceutical 

Chemist. 
Borland,  W.  IX,  Beacon  Lodge,  Green  Street  Green,   near 

Dartford,  Kent.  Explosives  Chemist. 
Bothamlev,  C.  II..  Wentworth,  Weston-super  Mare,  Somer- 
set, County  Director  of  Technical  Instruction. 
Bott,  Dr.  Win.,  Singapore,  S.S.,  Science  Lecturer. 
Bottinger,  H.  T.,    Elberfeld,    Germany;    and    (subs.)    c/o 
Bryce   and    RumpfE,   20,   Booth   Street,   Manchester, 
Colour  Manufacturer. 
Bottle,  Alex.,   4,   Godwyne   Road,   Dover,   Pharmaceutical 

Chemist. 
Boulton,  H.  E.,  64,  Cannon  Street,  Lonlon,  E.C.,  Chemical 

.Manufacturer. 
Boulton,  James,  Crayford  Mills,  Stratford,  E.,  Manufacturing 

Chemist. 
Boulton,  S.  B.,  64,  Cannon  Street,  Loudon,  E.C.,  Chemical 

Manufacturer. 
Boulton,  T.  S.,  14,  Freegrove  Road,  Caledonian   Road,  N., 

Manager. 
Bow,  R.  H.,  7,  South  Gray  Street,  Edinburgh,  Civil  Engineer. 
Bowen,  S.  R,  Brickfield  Chemical  Works,  Llanelly,  South 

Wales,  Chemical  Manufacturer. 
Bower,   Frank,     164,  Marylebone  Road,    London,    N.W., 

Analytical  Chemist. 
Bower,  II.,  Gray's  Ferry  Road,  and  Twenty-ninth  Street, 

Philadelphia,  Pa.,  U.S.A.,  Chemical  Manufacturer. 
Bowes, Harry,. ")3,  Moss  Bank,  Higher Crumpsall, Manchester, 

Analytical  Chemist. 
Bowing,  Jno.,  Fuel  Works,  Tilbury,  Essex,  Manufacturing 

Chemist. 
Bowley,  Jos.  John,  Wellington  Works,  Battersea  Bridge, 

London,  S.W.,  Chemical  Manufacturer. 
Bowman,  Dr.  F.  H.,  Mayfield,  Knutsford,  Cheshire,  Chemical 

Manufacturer. 
Bowman,  Jas.  IL,   Canada  Chemical  Manufacturing    Co., 

London,  Ont.,  Canada,  Professor  of  Chemistry. 
Bowman,    B.,    Elabouga,    Government    of  Viatka,  Russia, 

Chemical  Director  of  Works. 
Bowman,  Wm.  P.,  7,  White  Horse  Street,  Leeds,  Wholesale 

Druggist. 
Bowrey,  J.  J.,  Kingston,  Jamaica,  West  Indies  :  and  (subs.) 
62,  Penshurst   Road,  South  Hackney,  N.E.,  Analytical 
Chemist. 
Boyce,   Frank,   e/o    Goodall,   Backhouse,   and   Co.,   White 

Horse  Street,  Leeds,  Technical  Chemist. 
Boyd,  Pythagoras,  72,  Marshall  Street,  North  Adams,  Mass., 

U.S.A.,  Print  Works  Superintendent. 
Boyd,  W.,  Tharsis  Co.'s  Works,  Hebburn-on-Tyne,  Chemical 

Engineer. 
Boyd,    W.,   Thornton,   R.S.O.,   Eifeshire,   N.B.,  Technical 

Chemist. 
Boyden,   F.   D.,   90,   Waterloo    Road,   Manchester,  Calico 

Printer's  Assistant. 
Bradburn,  J.  A.,  1816,  West  Genesee  Street,  Syracuse, N.Y., 
U.S.A.,   Chemical  Engineer   (Ammonia   Soda   Manu- 
facture). 
Bradbury,  A.,  Queen  Buildings,  11,  Dale  Street,  Liverpool, 
Chemical  Broker. 


Kensington  Mansions,  Earl's   Court, 
Ld.,  Eden  Grove, 


Bradford.  Henry,  21; 

S.W. 
Bradley,  Edw.  F.,  The  Star  Brush   Co., 

Holloway,  N.,  Engineer. 
Braithwaile,  Isaac,  Kendal,  Westmoreland,  Drvsalter. 
Bramham,    W.,    115,  Bow    Road,    London,   E.,   Chemical 

Engineer. 
Bramwell,  Major  E.,   Ethersall,    Huytou,   near   Liverpool, 

Chemical  Manufacturer. 
Bramwell,  Sir  P.,  Bart.,  F.R.S.,  5,  Great  George  Street,  West- 
minster, London,  S.W.,  Civil  Engineer. 
Bramwell,    G.   H.,    Cowley    Hill,   St.    Helens,    Lancashire, 

Alkali  Manufacturer. 
Bramwell,  Samuel,   18,  St.  Ann's  Street,  Manchester,  Oil 

and  Chemical  Broker. 
Branson,    F.    W.,    Wynneholme,    Far   Headingley,    Leeds, 

Pharmaceutical  Chemi-t. 
Bray,    Daniel,    Broadmoor    Chemical    Works,    Ciuderford, 

Gloucestershire,  Chemist  and  Managing  Partner. 
Breckon,  J.  R.,  53,  John  Street,  Sunderland,  Merchant. 
Breen,  George,  c/o    Irvine  Chemical  Co.,    Lim.,    204,  St. 

Vincent  Street,  Glasgow,  Chemical  Works  Manager. 
Bretfitt,    Wm.,    Glasshoughton,     Castlefcrd,   Yorks,    Glass 

Manufacturer. 
Breueman,  Dr.  A.  A.,  97,  Water  Street,  New  York,  U.S.A., 

Analytical  Chemist. 
Bressey,  Edw.,  209,  Romford  Road,  Stratford,  E.,  Gold  and 

Silver  Refiner. 
Breyer,   Theodor,   105,   Main   Street,    Peoria,  111.,    U.S.A., 

Chemist  (American  Glucose  Co.). 
Briaut,  L.,  24,  Holborn  Viaduct,   London,   E.C.,  Analytical 

Chemist. 
Brierley,  J.    T.,   249,   Bolton  Road,  Chorlej-,  Lancashire, 

Analytical  Chemist. 
Briggs,  J.    Burnett,  Vauxhall   Soap  Works,   6,  Blackstock 

Street,  Liverpool,  Soap  Manufacturer. 
Briggs,  J.  F.,  c/o   Messrs.   Parry  and    Co.,   Madras,  India, 

Sugar  Works  Chemist. 
Brigas,   T.    Lynton,    357,  Madison   Street,   Brooklyn,  New 

York,  U.S.A.,  Technical  Chemist. 
Briggs,   W.,  4,  Erskine  Terrace,   Dundee,    Manufacturing 

Chemist. 
Brindley,  G.   F.,  c/o  The  Aluminium   Co.,  Lim.,  Oldbury, 

Birmingham,  Chemical  Engineer. 
Bristed,   John   (Journals) ;    c/o    Messrs.    Kemp    and    Co., 
Bombay,    India ;    and   (subs.)     H.    B.     Sleeman,    84, 
Leadenhall  Street,  E.C.,  .Manager. 
Bristow,  G.  W.,  Worcester  House,  35,  Eastcheap,  London, 

E.G.,  Chemical  Manager. 
Broadbent,  H.,  c/o  Goodall,  Backhouse,  &  Co.,  Sovereign 

Street,  Leeds,  Chemist. 
Brock,  Arthur,  Messrs.  C.  T.  Brock  &  Co.,  South  Norwood, 

S.E.,  Firework  Manufacturer. 
Brock,   J.,   17,  Abererombv  Square,  Liverpool,  Chairman 

of  Uuited  Alkali  Co.,  Ld. 
Brook,    G.    Bernard,     27,    Wo.tenholm    Road,    Sheffield, 

Analytical  Chemist. 
Brooke,   Edwd.,   Oakley    House,    Edgerton,    Huddersfield, 

Fireclay  Manufacturer. 
Brooke,  Wilton,  Ashville,  Stahfoot,  Barnsley,  Yolks,  Manu- 
facturing Chemist. 
Brookes,  E.  A.,  31,  Bamford  Road,  Didsbury,   near  Man- 
chester, Analytical  Chemist. 
Brookman,    Fred."    W.,    228,    Entwisle    Road,    Rochdale, 
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Collens,   E.,   Vinegar  Works,    Stourport,    Worcestershire, 

Vinegar  Works  Manager. 
Collett,  J.   M.,  Guy's  Cliff,   Wotton,   Gloucester,   Chemical 

Manufacturer. 
Collin,  Dr.  C.   A.,  Ferguslie  Threadworks,  Paisley,  N.B., 

Textile  Chemist. 
Collins,  H.  S.,  c/o  Davy,  Yates,  and  Hicks,  64,  Park  Street, 

Southwark,  S.E  ,  Analytical  Chemist. 
Collins,  J.  II.,  14 — 15,  Broad  Street  Avenue,  London, B.C., 

Technical  Chemist. 
Collins,  W.  Hep  worth,  Bradford  Buildings,  Bolton,   Lan- 
cashire, Analytical  Chemist. 
Collyns,  C.  S.  A.,  c/o  Mrs.  Goulding,  70,  Elm  Row,  Leith 

Walk,  Edinburgh,  Chemist. 
Colman,  Dr.  H.   G.,  23,  Stirling  Road,  Edgbaston,  Birming- 
ham, Analytical  *  Ihemist. 
Colqulioun,  I).,  Maulesbank,    Carnoustie,    N.B.,    Chemical 

Works  Manager. 
Colqulioun,    Lewis,   c  0    British    and    Colonial    Explosives 

Co.,  Lim.,  Perranporth,  R.S.O.,  Cornwall,  Analytical 

Chemist. 
Colquhoun,  W.c  o  Francis  Morton  and  Co.,  Lim.,  Garstor:, 

Liverpool,  Engineer. 
Colson,    A.,    Gas   Office,    Millstone    Lane,    Leicester,  Gas 

Engineer. 
Comer,  II.,    1,   Broadway,   New    York,    U.S.A.,    Creosote 

Works  Manager. 
Connor,  C.  C,  M.P.,   4,  Queen's    Elms,  Belfast,  Ireland, 

Chemist. 
Conradson,  Pontus  II.,  Great    Northern  Railroad,  St.  Paul, 

Minn.,  U.S.A.,  Analytical  Chemist. 
Conroy,  Dr.  Jas.  T.,  Woodstock,   New  Brighton,  Cheshire, 

Chemist. 
Constable,    W.     H.,      Hale     Bank,     Widnes,    Lancashire, 

Analytical  Chemist. 
Coode,   J."  Charles,   19,   Freeland   Road,  Ealing,  W.,  Civil 

Engineer. 


Cook,  E.  M.,  Room  40,  76,  Park  Place,  New  York,  U.S.A., 
Chemical  Manufacturer. 

Cook,  E.  Rider,  East  London  Soap  Works,  Bow,  London, 
E.,  Soap  Manufacturer. 

Cook,  11.  J.,  East  London  Soap  Works,  Bow,  London,  E., 
Soap  Manufacturer. 

Cook,  Jas.  Williams.  London  and  Provincial  Dyeworks, 
Hackney  Wick,  X.E.,  Dyer. 

Cook,  Jno.  J.,  Atlas  Foundry,  St.  Helens,  Lancashire,  Iron- 
founder. 

Cook,  Wm.  Martyn,  29,  Highbury  Hill,  London,  N., 
Analytical  Chemist. 

Cooke,  Arthur  W.,  c/o  Goodlet  and  Smith,  Lim.,  Granville, 
near  Sydney,  N.S.W.,  Analytical  Chemist. 

Cooksou,  Jas.  II.,  Stanley,  near  Wakefield,  Alum  Manufac- 
turer. 

Cookson,  N.  T.,  Newcastle-on-Tyne,  White  Lead  Manufac- 
turer. 

Coomber,  Thos.,  40,  Clarendon  Road,  Redland,  Bristol,. 
Chemical  Lecturer. 

Cooper,  A.,  North-Eastern  Steel  Co.,  Middlosbrough-on- 
Tees ;  and  (Journals)  Erdeiv,  Middlesbrough,  Steel 
Works  Manager. 

Cooper,  Bertwin,  Derby  Oxide  ar.d  Colour  Co.,  Lim., 
Rugeley,  Staffordshire,  Colour  Manufacturer. 

Co?per,  11.  P.,  2,  New  North  Road,  Hoxton,  X.,  Manufac- 
turing Chemist. 

Cooper,  Harry  J.,  Drinagh,  Wexford,  Ireland,  Cement 
Manufacturer. 

Cooper,  Walter  .1.,  e  o  South  Wales  Cement  Co.,  Penarth, 
Cardiff,  Cement  Works  Manager. 

Corbould,  Wm.  II.,  Hannan's  Reward  Gold  Mine,  Kal- 
goorlie,  West  Australia,  Manager. 

Corcoran,  Bryan,  31,  Mark  Lane,  London,  E.G.,  Chemical 
Engineer. 

Cord  nor-  James,  J.  H.,  Finsbury  House,  Blomfield  Street, 
London,  E.G.,  Mining  Engineer. 

Cornett,  Jas.  P.,  Ford  Paper  Works,  Hylton,  near  Sunder- 
land, Paper  Maker. 

Cornish,  Vaughan,  102,  Edgware  Road,  London,  W., 
Chemical  Lecturer. 

Corpataix.  J.,  6,  Cliff  Villas,  Toller  Lane,  Bradford,  Yorks, 
Technical  Chemist. 

Corrie,  David,  c/o  Nobel's  Explosives  Co.,  Ld.,  Polmont 
Station,  N.B.,  Technical  Chemist. 

Costr,  J.  H.,  40,  Craven  Street,  W.C;  and  (Journals) 
206,  Amhnrst  lEoad,  Hackney,  E.,  Analytical  Chemist. 

Cottcrill,  Thos.,  The  Poplars,  West  Bromwieh,  Chemical 
Agent. 

Cotton,  W.  !•'.,  Hollywood  Roebuck,  Co.  Dublin,  Gas 
Works  Manager. 

Court,  Hey  wood,  67,  Surrey  Street,  Sheffield,  Analytical 
( themist. 

Cousins,  W.  J.,  11  and  '.2,  Southampton  Buildings,  Chancery 
Lane,  W.C,  Consulting  Chemist  and  Director. 

Cowan,  W.  J.,  77,  Trinity  Road,  Wood  Green,  N.,  Fine 
Colour  Manufacturer. 

Coward,  Percy,  68,  Brundrett's  Road, Chorlton-cum-Hardy, 
Manchester,  (  'hemist. 

Cowburn,  W.  II.,  Sulton  House,  Ashley  Road,  Bowdon, 
Cheshire,  Chemical  Merchant. 

Cownley,  A.  .1.,  13,  Fenchurch  Avenue,  London,  E.C., 
Analytical  Chemist. 

Cowper,  C  1*:.,  6,  Great  George  Street,  Westminster,  s.W., 
Civil  Engineer. 

Cowper-Coles,  Sherard  ( Isborn,  16,  Adam  Street,  Manchester, 
Square,  W..  Metallurgical  Manufacturer. 

Cox,  Roht.,  MP.,  Messrs.  J.  and  G.  Cox,  Gorgie,  Edin- 
burgh, Gelatine  Manufacturer. 

Crabb,  W.,  Border  Counties  Chemical  and  Manure  Works, 
Silloth.  Cumberland,  Chemical  Manufacturer. 

Craig,  <L.  9,  Hampden  Terrace,  Mount  Florida,  Glasgow, 
Technical  ( 'In-mist. 

Craig,  Thos.  J.,  c  0  Messrs.  Peter  Spence  and  Sons,  Man- 
chester Alum  Works,  Manchester,  Chemist. 

Crake,  Win.,  90,  Selborne  Street,  Attercliffc,  Sheffield, 
Analytical  Chemist. 

Craven,  Cha-.  E.,  Hawthorne  Cottage,  White  Cote  Hill, 
liramley,  near  Leeds,  Dyer. 


I»n.3i,i896.]        THE  JOUBNAL  OF  THE  SOCIETY  OP   CHEMICAL  INDUSTRY. 


Craven,  Jno.,  jun.,  Smedley  Lodge,  Cheetham,  Manchester, 

Chemist. 
<  raw,  John,  15,  Cadogan  Street,  Glasgow,  Drysalter. 
Crawford,    D.,    Langdale's   Chemical    Manure    Co.,    Lim., 

Mushroom,  Newcastle-on-Tyne,  Manager. 
Crawford,   D.,  The   Eltns,  Handfortb,   Cheshire,  Dyer  and 

Printer. 
Crawley,  Arthur  H.,  Schladern  a/d  Sieg,  Rhenish  Prussia. 

Analytical  ( Ihemist. 
Crawshaw,  E.,  2.">,  Tollington  Park,  London,  X.,  Dye  Mer- 
chant. 
Cremer,  John    H.,  24,   Superior   Street,  Cleveland.    Ohio, 

U.S.A.,  Chemist  and  Metallurgist. 
Cresswell,    C.     G.,    Ermyngarth,   Ashtead,    Surrey ;    and 

9,  Bridge  Street,  Westminster,  S.W.,  Chemist. 
Cresswell,  C.  N.,  1,  Hare  Court,  Temple,  E.C.,  Barrister-at- 

Law. 
Crichton,  Donald   G.  (Journals),   Nundle,   via   Tamworth, 

New   South  Wales ;   (subs.)  Logan   Bank,  Cupar  Fife, 

N.B.,  Analytical  Chemist. 
Criper,    Wm.    K.,   Cossipore  Chemical  Works,   Cossipore, 

Calcutta,  India.  Manufacturing  Chemist. 
Crippin,  Win.,  The  Hollies,  Eccles,  Manchester,  Dyer. 
Critehlev,   C.  A.,  Victoria  Works,   St.   Helens,   Lancashire, 

Colour  Manufacturer. 
Crompton,  Percy  R.,  Dearden's  House,  Bury,   Lancashire, 

Paper  Maker. 
Cronquist,  Prof.   A.,  Werner,  Royal  Wharf,  Skeppsholmen, 

Stockholm,  Sweden,  Technical  Chemist. 
Crookes,  W.,  F.R.S.,  7,  Kensington  Park  Gardens,  Notting 

Hill,  London,  W.,  Analytical  Chemist. 
Crosfield,  A.  L.,  Casino  Ingles,  Minas  de  Itio  Tinto,  Huelva, 

Spain,  Analytical  Chemist  and  Assayer. 
Cross,    C.    P.,   4,    New    Court,    Lincoln's    Ina,    London, 

W.C.,  Analytical  Chemist. 
Crossley,  Dr.  Arthur  W.,  Chemical  Laboratory,  St.  Thomas' 

Hospital,  Loudon,  S.E.,  Organic  Chemist. 
Crossley,  Atkinson,  The   Scarlet   Ferric  Oxide   Co.,  Taly- 

wain,  near  Pontypool,  Chemist. 
Crossman,  Tom,  Albion  Brewery,  Coldhurst  Street,  Oldham, 

Brewing  Chemist. 
Crow,    Dr.  J.   K.,  23,   Vanburgh   Hill,    Blackheath,    S.E., 

Technical  <  Ihemist. 
Crow,  Henry  W.,  Abbey  Creek  Wharf,  West  Ham,  E.,  Tar 

Distiller. 
Crowder,  W.,  271,  Evering  Road,  Upper  Clapton,  London, 

N.,  Manure  Works  Manager. 
Crowther,   Edw.,   Woodlaud  Dyeworks,  Headingley,  Leeds, 

Dyer. 
Crowther,  Horace  W.,   21,   Beeches  Road,  West  Bromwich, 

Technical  Chemist. 
Crowther,   W.  M.,    Field   House,    Gomersal,    near   Leeds, 

Manufacturing  Chemist. 
Crumbie,   W.    D.,   146,  Washington  Street,  East   Orange, 

N.J.,  U.S.A.,  Analytical  Chemist. 
Cullen,  Wm.,  Ardeer  Terrace,  Stevenston,  Ayrshire,  N.B., 

Chemist. 
Cuming,  James,  jun.,  Chemical   Works,   Yarraville,  Mel- 
bourne, Australia,  Manure  Manufacturer. 
C'ummiDg,  T.  A.,  Craiglea,   Causewayhead,    near  Stirling, 

N.B.,  Cotton  Dyer. 
Cuuliffe,   E.   T.,  The    Parsonage,   Handforth,    near    Man- 
chester. 
Cunliffe,  Jos.,  Kern  Mill,  Whittle-le-Woods,  near  Chorley, 

Lancashire,  Calico  Printer. 
Cunningham,     Edw.,     Milton,    Mass.,    U.S.A.,    Chemical 

Engineer. 
Cunningham,  H.  D.,  24,  Rood  Lane,  Loudon,  E.C.,  Metal- 

lurgical  Manager. 
Curphey,  W.   S.,   15,  Bute  Mansions,  Billhead,  Glasgow, 

Alkali  Works  Inspector. 
Currie,   Stanley  C.  C,  45,  Broadway,  New  York,  U.S.A., 

Electrical  Engineer. 
Curry,    W.    A.,    Giltbrook   Chemical    Works,   Awsworth, 

Notts,  Manager. 
Curtman,  Prof.  Chas.  ().,  3718,  North  9th  Street,  St.  Louis, 

Mo.,  U.S.A.,  Professor  of  Chemistrv. 
Cushman,  Allerton  S.,  Washington  University,  St.   Louis, 

Mo.,  U.S.A.,  Instructor  in  Chemistry. 


Cuthbert,  R.  M.,  27a,  Ashley  Place,  London,  S.W.,  Russia 

Broker. 
Cuthbertson,  Sir  J.  N.,  29,  Bath  Street,  Glasgow,  Chemical 

Broker. 
Cuthbertson,  William,  34,  Marchmont  Crescent,  Edinburgh, 

Chemical  Manufacturer. 


Dacie,  J.  C.,  Soap  Works,  Putney,   London,  S.W.,  So.ip 

Manufacturer. 
Dale,    Jas.,   182,   Lordship   Road,    Stoke    Newiugton,   N., 

Coppersmith. 
Dale,  R.  S..  1,  Chester  Terrace,  Chester  Road,  Manchester, 

Chemical  Manufacturer. 
Daniell,    Louis  C.    (Journals),   Royal    Standard   Brewery, 

Tamworth,  New   South   Wales;  and  (subs.)  c/o  W.  T. 

Allen    &    Co.,    132,    Queen    Victoria    Street,    London, 

E.G.,  Brewer. 
Darby,  J-  H.,  Pen-y-Garth,  near  Wrexham,  Ironmaster. 
Darling.  G.  A.,  c/o   Robinson   Gold  Mining  Co.,  Box  1021, 

Johannesburg,  S.A.K.,  Metallurgical  Chemist. 
Darling,  W.  II.,  120,  Oxford  Street,  Manchester,  Analytical 

Chemist. 
Davenport,  Dr.  B.  F.,  161,  T?emont  Street,  Boston,  Mass., 

U.S.A.,     Consulting,     Sanitary,     and      Toxicological 

Chemist. 
Davidson,  J.  E.,  40,  Percy  Gardens,  Tynemouth,  Chemic-I 

Manufacturer. 
Davidson,  Richard,   40,  Lilybank   Road,  Dundee,  Oil  Mer- 
chant's Clerk. 
Davidson,  R.  H.,  c/o  United  Alkali  Co.,  Ld.,  Golding  Davis 

Works,  Widnes,  Analytical  Chemist. 
Davies,    G.    W.,   8,    Spring    Hill,     Stockport,     Chemical 

Lecturer. 
Davies,    Llewellyn   J.,    8,    Wordsworth    Avenue,    Cardiff, 

Assistant  Analyst. 
Davies,  M.  Lloyd,  Mayfield,  Norman  Road,  Runcorn,  Alkali 

Works  Manager. 
Davies,  W.  E.,  c  o  Messrs.  Easton,  Anderson, and  Goolden, 

Lim.,  Erith,  Kent,  Secretary. 
Davis,  A.  R.,  Lynton,  Wellington  Road  North,  Stockport, 

Analytical  Chemist. 
Davis,  Chas.,  3,  Leitrim  Terrace,  High  Street,  East  Ham,  E., 

Analytical  Chemist. 
Davis,   Fred.,   26-28,   Newington   Causeway,  London,  S.E., 

Analytical  and  Consulting  Chemist. 
Davis,     George      E.,    Sandilands,     Knutsford,     Cheshire, 

Chemical  Engineer. 
Davis,   Herbert  J.,    45,  Wall  Street,  New   York,    U.S.A., 

Merchant. 
Davis,  H.   W.,   Government  Laboratory,  Somerset  House, 

W.C.,  Analytical  C'htmist. 
Davis,    T.   Sebastian,  199,  South   Lambeth  Road,  London, 

S.E.,  Vinegar  Works  Chemist. 
Davis,  W.  Walley,  jun.,  c/o  Crozer  Iron  Co.,  Roanoke,  Va., 

U.S.A.,  Analytical  Chemist. 
Dawson,  B.,  York  House,   Malvern  Link,  Worcestershire, 

Engineer. 
Dawson,  C.  A.,  Holly  Bank,  Frodsham,  Cheshire,  TechnicaJ 

Chemist. 
Dawson,  Geo.,   Reddish   Chemical  Works,  near   Stockport, 

Technical  Chemist. 
Dawson,  Jas.,  27,  St.  Vincent  Place,  Glasgow,  Drysalter. 
Dawson,    W.    Haywood,    British   Alizarin    Co.,    L'niited, 

Silvertown,  Victoria  Dock,  E. ;  and  (Journals),   133 

Herbert  Road,  Woolwich,  S.E.,  Technical  Chemist. 
Deacon,   II.  W.,   Appletou   House,  Widnes,  Alkali  Manu 

facturer. 
Deakiu,E.  C,  Ryecroft  House,  Belmont,  near  Bolton,  Dyer. 
Deakin,  II.,  Ryecroft  Dyeworks,  Belmont,  near  Bolton,  Dyer 
Dearden,   Thos.,    12,  Heywood   Street,    Bury,    Lancashire 

Technical  Chemist. 
Deaville,  B.,  Hyson  Green  Works,  Nottingham,  Manufac- 
turing Chemist. 
De  Clerck,  Maurice,  Heulelez-Courtrai,  Belgium. 


THE  JOURNAL  OF  THE  SOCIETY  OP  CHEMICAL  INDUSTRY.       [Jan.  31,189*. 


Deering,    W.  II.,   Chemical   Department,  Royal   Arsenal, 
Woolwich,    S.E.;   and  (.Journals)    9,    Harvey    Villas, 
Hervey  Road,  Blackheath,  s  B.,  Analytical  Chemist. 
Delahaye,  Philibert,   Cj,   Kue   de    Provence,    Paris,    Gas 

Engineer. 
De   Lessing,   G.  ('.,  589,    Lexington    Avenue,   New   York, 

U.S.A.,  Manufacturing  Chemist. 
Dempsey,Geo.C,  165,  Mark,  t  Street,  Lowell,  Mass., U.S. A., 

Chemist. 
Demuth,    Dr.  L.,   Wharfdale,   Church    Road,   Edgbaston, 

Birmingham,  Tar  hisiiller. 
Deni-on,  Joseph   It.,  1,  Park   View  Terrace,  Manniugham, 

Bradford,  Analytical  (  hemist. 
Derrick,  Win.  II.,  c  o  The  Pahang  Corporation  Ld.,Kuantan, 

via  Singapore,  S.S.,  Mining  Engineer. 
De   Veiling,   F.   W.,    Higher   Grade   Board  School,   The 

Boulevard,  Hull,  Head  Master  and  Science  Lecturer. 
Devey,  A.  C,  c/o  La  Societe  Hermite,  4,  Hue  Drouot,  Paris, 

Bleaching  Engineer. 
De-war,  Prof.  J.,  F.R.S.,  Royal  Institution,  Albemarle  Street, 
W.  (for  Journals)  ;  and  1,  Scroope Terrace,  Cambridge, 
Professor  of  Chemistry  and  Physics. 
Dewar,  Jno.  A.,  Melrose  House,  Perth,  N.B.,  Distiller. 
Dewey,   Fred.  P.,  702,  9th  Street  Northwest,  Washington, 

D.C.,  U.S.A.,  Metallurgist. 
De  Wilde,  Prof.  P.,  339,  Avenue  Louise,  Brussels  Belgium, 

Professor  of  Chemistry. 
Dey,  Preo  Lall,  4,  Beadon  Street,  Calcutta,  Manufacturing 

Chemist. 
Dibdin,  W.  J.,  London  County  Council,  40,  Craven  Street, 
London,    S.W. ;    and    (Journals)     Mayfield      Grange 
Road,  Sutton,  Surrey,  Analytical  Chemist. 
Dick,    A.,    110,   Cannon   Street,  London,  E.G.,  Chemical 

Engineer. 
Dickerson,   E.   N.,    15,    Wall   Street,    New   York,    I'.S.A.. 

Lawyer. 
Dickinson,    A.    J.,   Neptune   Tar    and   Chemical     Works, 
Deptford,  S.E. ;  and  (Journals)    4,  Shardeloes   Boad, 
New  Cross,  S.E.,  Tar  Distiller. 
Dickson,  Jno.,  54,  Brown  Street,  Broomielaw,  Glasgow,  Oil 

Merchant. 
Diestel,    Win.,    77,    William    Street,   New    York,    U.S.A., 

Dyestuff  importer. 
Divers,  Dr.  K.,  F.K.S.,  llongo,  Tokyo,  Japan.  Professor  of 

Chemistry. 
Dixon,  Prof.  Harold  B.,  F.R.S.,  Owens  College,  Manchester, 

Professor  of  Chemistry. 
Dixon,  Jos.,  Spring  Grove",  near  Sheffield,  Paper  Maker. 
Dixon,   M.   T.,    P.O.  Box    18K>,   Johannesburg,    S.A.B., 

Metallurgical  Chemist. 
Dixon,  Wm.,  102,  Spring  Street,  Bury,  Lancashire,  Science 

Master. 
Dixon,  W.    Hepworth,   Wingfield,    Wanstead,    E.,  Match 

Works  Manager. 
Dobb,    Tbos.,   Audrey  Cottage,    Union    Road,    Sharrow, 

Sheffield,  Pharmaceutical  Chemist. 
Dobbie,    Dr.   J.   J.,   University    College   of  North   Wales, 

Bangor,  Professor  of  Chemistry. 
Dobbin,    Dr.   L.,   Chemical  Laboratory,  University,   Edin- 
burgh, Professor  of  Chemistry. 
Dodd,  A.  J.,  River  View,  Belvedere,  Kent.  Oil  Refiner. 
Dod.l.   Archelaus,    135,   Coleman    Street,    Whitmorercans, 

Wolverhampton,  Electro-*  Chemical  Foreman. 
Dodd,    W.    R.,  Oak    Dene,   Bush   Hill  Park.  Enfield,  N„ 

Chemical  Works  Manager. 
Doherty,     Daniel,     Inland     Revenue,    Uailsham,    Sussex, 

Analytical  Chemist. 
Doidge,  li.,  Town  Hill,  Pietermaritzburg,  Natal. 
Domeier,  A.,  13,  St.   Mary-at-Hill,  London,  E.C.,  Chemical 

Merchant. 
Donald,  George,  Ann. Id    Printworks,  North  Adams,  Mass., 

U.S.A.,  Printworks  Chemist. 
Donald,  Jas.,  5,  Quern's  Terrace,   Glasgow,   Manufacturing 

Chemist. 
Donald,  Samuel,  Corporation  Gasworks,  Dundee,  Analytical 

Chemist. 
Donald,  W.,  Saltcoats,  N.I!.,  Analytical  Chemist. 
Donald,  W.  J.  A.,  lO.Lilybauk  Gardens,  Glasgow,  Chemical 
Manufacturer. 


Doolittle,  Orrin   S„  130,   North  5th  Street,  Reading,  Pa., 

U.S.A.,  Chemist  and  General  Storekeeper,  Philadelphia 

and  Heading  Railroad. 
Doran.  Kobt.  E.,  Chemical  Department,   Queen's  College, 

Cork,  Ireland,  Chemical  Demonstrator. 
Dore,    Ja-.,    Copper    Works,    High     Street.    Bromley-by- 

Bow,  E.,  Distiller's  Engineer. 
Dorsey,    Grafton     D.,    Atlantic    White    Lead    Works.   185, 

Marshall  Street,  Brooklyn,  N.Y.,  U.S.A.,  MaDager. 
Dott,   D.  B.,  c/o  Duncan,  Flockhardt,  &  Co.,  104,  South 

Canongate,  Edinburgh,  Analytical  Chemist. 
Dougall,  A.,  27.  Beverley  Road,  Hull,  (las  Engineer. 
Dougall,  Archibald,  Gasworks,  Kidderminster, Gas  Engineer. 
Douglas,    Loudon   M.,  29,  Faningdon  Koad,  London,    E.C., 

Chemical  Manufacturer. 
Douglas,  William,  Diamond   Plantation,    Demerara,   British 

Guiana,  Chemical  Engineer. 
Doulton,    Sir    Henry,    Lambeth    Pottery,    London,    S.E., 

Potter. 
Dowling,    Edmund,    83,    Cable    Street,    London,    E.,    Oil 

Merchant. 
Down,    T.,    Tharsis    Copper   Works,     Cardiff,     Chemical 

Manufacturer. 
Dowson,  J.  Emerson,  3,  Great  Queen  Street,  Westminster, 

S.W ,  Civil  Engineer. 
Drake,  Chas.  A.,  Three  Mills  Distillery,  Brsmley-by-Bow, 

E.,  Brewer. 
Dreaper,    W.    P.,    15,    Prince's    Road,     Great    Yarmouth, 

Technical  Chemist. 
Drew,  D.,  Lower   House  Printworks,   near  Burnley,   Calico 

Printer. 
Dreyfus,  Dr.    C,  Clayton  Aniline   Co.,  Limited,  Clayton, 

Manchester,  Dye  Manufacturer. 
Dreyfus,  S.,  Clayton  Aniline  Co.,  Ld.,  Clayton,  Manchester, 

Chemist. 
Driffield.  V.  C,  Appleton,  Widnes,  Chemical  Engineer. 
Drown,  Prof.  T.  M.,  The  Lehigh  University,  South  Bethle- 
hem, Pa.,  I'.S.A  ,  Professor  of  Analytical  Chemistry. 
Drummond,  Hon.  G.  A..  Montreal,  Canada. 
Dudley,  Dr.  C.  B.,  1219,  12th  Avenue,  Altooua,  Pa.,  U.S.A., 

Analytical  Chemist. 
Dudley,   Prof.    W.   L.,  Vanderbilt    University,    Nashville, 

Tenn.,  U.S.A.,  Professor  of  Chemistry. 
Dufton,  Arthur,   81,   Watson  Road,  BroomhiU,  Sheffield, 

Teacher  of  Dyeing. 
Diiffield,  Dr.   S.  P.,  Dearborn,    Wayne  Co.,  Mich.,    U.S.A., 

Health  Officer. 
Duggan,  T.  K.,  Sunnybank,  Vanbrugh  Hill.  Blackheath,  S.E., 

Analytical  Chemist. 
Dukes,  T.   William,  P.O.  Hox   210,  Johannesburg,  S.A.R., 

Merchant. 
Duncan,  Arthur   W..   15,  Peru   Street,  Higher   Brotighton, 

Manchester,  Analytical  Chemist. 
Duncan,  J.,  9,  Mincing  Lane,  London,  E.( '.,  Sugar  lietiner. 
Dunlop,  Hoht.,    Stanrigg  Oil    Works,    Airdrie,    N.Ii.,   Oil 

Works  Manager. 
Dunn,  Fred.,  :un;.   Flinders    Line.    Melbourne,  Victoria, 

Analytical  Chemist. 
Dunn,  J.,   53,  Brown   Street,  Manchester,  Chemical  Manu- 
facturer. 
Dunn,  John,  Morgan  Academy,  Dundee,  Science  Teacher. 
Dunn,  Dr.  J.  'I'.,  Northern   Polytechnic,  Holloway  Boad, 

London.  N  .  Headmaster. 
Dunn,     P.,    53,     Brown     Street,     Manchester.     Chemical 

Merchant. 
Dunn.  W.   H. ,  jun.,  c/o  Messrs.  Reckitl  and  Sons,  Lim., 

Hull.  Analyst. 
Dupee.  II.  1'..  Walpole,  Mass.,  U.S.A.,  Chemical  Agent. 
Dupre,  1  >r.  A..  I-'.i:  S.,  Westminster  Hospital  Medical  School, 

Caxton  Stre.  t.  London.  S.W..  Professor  of  t  Ihemistry. 
Duttson,    W,    II.,    B8,    Wiekhaiu    Road,    Brockley,   S.E., 

M.  reliant. 
Duxluirv,    Thus.,    ll.    Grosvenor    Chambers,    Deansgate, 

Manchester,  (las  Engineer. 
Dvorkovitch,  Dr.  P.,  f>.  Willow  Bridge  Road,  Canonbury, 

N..  Technical  Chemist. 
Dyer.  Dr. 'I!.,  1  7,  Great  Tower  Street,  London,  E.C.,  Analy- 
tical and  Consulting  Chemist. 
Dyson,  C.  E.,  Flint.  North  Wales. 
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Dyson,  Dr.  G.,  Temple  House,  Cheetham  Hill,  Manchester, 

Analytical  Chemist. 
Dyson,  H.,  West  View  House,  Apperley  Bridge,  near  Leeds, 

Manufacturing  Chemist. 
Dyson,  Septimus,  West  View  House,  Apperley  Bridge,  near 

Leeds,  Manufacturing  Chemist. 


Earle,  Vavasour,  Porehester   Lodge,   Streatham    Common, 

S.W.,  Merchant. 
Earnshaw,  Edwin,   24,   Mark   Lane,   London,   E.C.,   Ac- 
countant. 
Earp,  W.   R.,  Halton  Road,  Runcorn,  Cheshire,  Chemical 

Manufacturer. 
Eastick,  C.   E.,  Clyde  Wharf  Refinery,   Victoria  Docks.  !•:., 

Technical  Chemist. 
Eastick,  J.  J.,  Millaquin  Refinery,  Bundaberg,  Queensland, 

Sugar  Works  Manager. 
Eastlake,   A.   W.,    17,  Temperley   Road,   Balham,    S.W., 

Petroleum  Works  Manager. 
Eastwiek,  Jos.    H.,   2202,    Venango    Street,    Philadelphia, 

Pa.,  U.S.A.,  Chemist. 
Eastwood, Chas.,  Linaere  Gas  Works,  Bootle,  near  Liverpool, 

Gas  Works  Manager. 
Eastwood,  Edward,  Tunnel  Soap  Works,  Wapping.  E.,  Soap 

Maker. 
Eddy,  Harrison  P.,  Sewage  Purification  Works,  Worcester, 

Mass.,  U.S.A.,  Superintendent. 
Ede,  Henry  E.,  (Journals)  c/o  W.  C.  Tripler,  Coquimbo, 

Chile ;  and  (subs.)  c/o  Rev.  Moore  Ede,  The  Rectory, 

Gateshead-on-Tyne,  Analytical  Chemist. 
Edge,  Anthony,  Readville,  Mass.,  U.S.A.,  Chemist. 
Edgell,  G.   E.,   2,  Gladstone  Terrace   West,  Gateshead-on- 
Tyne,  Technical  Chemist. 
Edmunds,  Dr.  Lewis  H.,  1,  Garden  Court,   Temple,   E.C., 

Barrister-at-Law. 
Edwards,   Henry   W.,  514,   Utah  Avenue,  Santa  Monica, 

Cal.,  U.S.A.,  Smelting  Works  Manager. 
Ehrenfeld,  Prof.  Chas.  H.,  York  Collegiate  Institute,  York, 

Pa.,  U.S.A.,  Professor  of  Chemistry. 
Ekenberg,   Dr.  Martin,  3,  Agnegatan,  Stockholm,  Sweden, 

Technical  ( 'liemist. 
Ekman,  C.  D.,   Paper  Mills,  Northfleet,  Kent,   Technical 

Chemist. 
Elborough,  T.,  59,   Mark   Lane,    London,    E.C.,   Manure 

Manufacturer. 
Elliot,  John,  Free  Library,  Wolverhampton,  Librarian. 
Elliott,  Dr.  A.  H.,  Consolidated  Gas  Co.,  4,  Irving  Place, 

New  York,  U.S.A.,  Analytical  Chemist. 
Elliott,  Dr.  J.  F.,  c  o  Grimwade  and  Co.,  82,  Bishopsgate 

Street,  Loudon.  E.G.,  Manufacturing  Chemist  (Sydney, 

N.S.W.). 
Ellis,  Alex.,  Victoria  Terrace,  South  Shields,  Pharmaceutical 

Chemist. 
Ellis,   C.    J..    13,    West   Scotland   Street,   Kinning    Park, 

Glasgow,  Technical  Chemist. 
Ellis,  E.  Victor,  21,  Castle  Street,  Edinburgh,   Analytical 

Chemist. 
Ellis,  G.  Beloe,   6,  Westbourne  Terrace,  Hyde  Park,  W., 

Patent  Agent. 
Ellis,  H,  112,  Regent  Street,  Leicester,  Chemical  Merchant. 
Ellis,   Prof.    W.   Hodgson,    School    of  Practical    Science, 

Toronto,  Canada,  Professor  of  Applied  Chemistry. 
Ellison,  Henry,  Elatt   Lane,   Cleckheaton,   Yorks,   Manu- 
facturing Chemist. 
Elmore,  A.   S.,  Knostrop    Old  Hall,  Leeds,  Electro-Metal- 
lurgist. 
Elworthv,  H.  S.,   19,  Hill  Road,  Bandra,  Bombay,  India, 

Sugar  Works  Chemist. 
Emanuel,  J.  F.,   17S,  North  11th  Street,   Brooklyn,  N.Y., 

U.S.A.,  Varnish  Manufacturer. 
Emmens,   S.    H.,   Amador   City,   Cal.,   U.S.A.,    Chemical 

Engineer. 
Endemann,  Dr.  H.,  23,   William  Street,  New  York  City, 

U.S.A.,  Analytical  Chemist. 
Enequist,    John,    502,   Clinton   Avenue,   Brooklyn,    N.Y., 

U.SA.,  Consulting  Chemist  and  Chemical  Engineer. 


England,  R.   J.,   Broomhill  Lodge,   Woodford  Green,   E., 

Chemical  Manufacturer. 
English,   Frank    H.,    16,   Green   Terrace,    Padiham,   Lan- 
cashire, Analytical  Chemist. 
Entwisle,  Edw.,  Woodlands,  Ashton-upon-Mersey,  Cheshire, 

Cotton  Manufacturers. 
Ermen,   F.,   jun.,    Nassau   Mills,   Patricroft,    Manchester, 

Dyer  and  Bleacher. 
Ems,     Adolf,     Oherlangenbielau,      Schlesien,     Germany, 

Chemist. 
Erskine,  J.   K.   (Subscriptions),  6,  Lascotts   Road,  Wood 

Green,  N.  i    and  (Journals),  Geo.   Goch   G.  M.   Co., 

Box  540,  Johannesburg,  S.A.R.,  Analytical  Chemist. 
Esiltman,  A., 25,  Roe  Lane,  Southport,  Lancashire,  Analytical 

Chemist. 
Estcourt,   C,   20,  Albert  Square,   Manchester,  Consulting 

Chemist. 
Evans,  Enoch,  181,  Herbert  Road,  Small  Heath,  Birming- 
ham, Accountant. 
Evans,   Sir   John,    K.C.B.,    F.R.S.,    Nash   Mills,    ".Hemel 

Hempstead,  Herts,  Paper  Maker. 
Evans,  Jno.,   H.,    71,    Lambton   Road,   Cotteuham    Park, 

Wimbledon,  Analytical  Chemist. 
Evans,   R.   E.,   3,    Glencoe,    Stratford-on-Avon,    Brewing 

( Ihemist. 
Evershed,  F.,  Atlas   Works,    Hackney  Wick,   London,  E., 

Colour  Chemist. 
Evershed,  Henry  G.,  Soap  Works,  Foundry  Street,  Brighton, 

Soap  Maker. 
Evershed,   Wallis,     c/o    Whitwell     &   Co.,     Ld.,     Kendal, 

Westmoreland,  Brewer's  Chemist. 
Ewan,  Dr.   Thos.,  The   Yorkshire  College,   Leeds,  Teacher 

of  Chemistry. 
Exley,  Arthur,  Meanwood  Grove,  Meanwood,  near  Leeds, 

Tanner. 
Eyckens,  ( (scar,  14,   Rue   Bleue,  Paris,  France,  Chemical 

Manure  Manufacturer. 


Fahlberg,  Dr.  C,    Saccharin  fabrik,    Salbke-Westerhusen 

a/Elbe,  Germany,  Manufacturing  Chemist. 
I    Fairchild,   Sam    W.,   King's   Bridge,  N.Y.,  U.S.A.,   Manu- 
facturing Chemist. 
Fairley,  T.,  17,  East  Parade,  Leeds,  Analytical  Chemist. 
I    Fairlie,   H.  C,  2,  University   Gardens,   Glasgow,  Chemical 

Manufacturer. 
Fainveather,    Wallace,    62,   St.    Vincent    Street,    Glasgow, 

Patent  Agent. 
Fallon,  J.   H.  M.,   c/o  Peruvian   Corporation,  Ld.,  Lima, 

Peru,  Analytical  Chemist, 
i'allowfield,  T.,  Calico  Printer. 
FTanta,  F.,  Effingham  House,  Arundel  Street,  Strand,  W.C., 

Engineer. 
Farrant,  N.,  c/o  J.  Nicholson  and  Sons,   Chemical  Works, 

Hunslet,  Leeds,  Analytical  and  Metallurgical  Chemist. 
Fames,  T.,  16,   Coleman  Street,  Loudon,  E.C.,   Manufac- 
turing Chemist. 
Farrington,  T.,  4,  Waterloo  Place,  Cork,  Ireland,  Chemical 

Engineer. 
Fasnacht,    A.    E.,     296,    Ashton    New     Road,    Clayton, 

Manchester,  Chemist. 
Faulkner,    F.,    The  Laboratory,   Bath  Row,  Birmingham, 

Consulting  Brewer's  Chemist. 
Fawcett,  Jas.  H.,  c/o   Bank   of  Australasia,  Perth,  West 

Australia,  Metallurgist. 
F'awsitt,  C.  A.,  Atlas  Chemical  Works,  East  Nelson  Street, 

Glasgow,  Chemical  Manufacturer. 
Feld,   Walther,    Chemische    Fabrik,   Honningen   a/Rhein, 

Germanv,  Chemical  Works  Director. 
Fellowes,  F.'W.,  61— 62,  Chancery  Lane,  London,  W.C., 

Consulting  Brewer's  Chemist. 
Ferguson,   J.   Hart,  Loch    Katrine    Distillery,   Cauilachie, 

Glasgow,  Distillery  Manager. 
Ferguson,  Prof.   J.,  The  University,  Glasgow,  Professor  of 

Chemistry. 
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Fergusson,  II.,  Prince  Regent's  Wharf,  Victoria  Docks,  E., 

Technical  Chemist. 
Ferguson,  Wo.  B.,  .'i,   Plowden  Buildings,  Temple,  E.G., 

Ban  ister-at-Law. 
Ferrie,  And.,  Roslin   Bouse,  Ellesmere  Park,  Eecles,  Man- 
chester, i  hemical  Merchant. 
Fiebing.John  II..  6  n.  28th  Street,  Milwaukee,  Wis.,  U.S.A., 

Leather  Trade  Chemist. 
Field.  < '.  II.,  Green  Street  Green,  Orpington,  Kent,  Brewing 

Chenii  ~i. 
1'ield,  E.  \\\,  The  Brewery,  Nottingham,  Brewer. 
Field,  S.  I"..,  I.,  win'-  Mead  Brewery,  Bristol,  Brewer. 
Field,  S.  8..  1,  Bell  Rock  Villus,  Mycense  Road,  Westeombe 

Park,  S.K.,  Manufacturing  Chemist. 
Field,    Win.  Eddington,  <j">,  Sutherland   Road,   Armadale, 

Melbourne,  Victoria,  Analytical  Chemist. 
IV,  ■;  ling,  A..  George  Street,  Salford,  Manchester,  Drysalter. 
Filcock,    1'.,    Cumberland     House,     Cumberland     Street, 

Macclesfield,  Analytical  Chemist. 
Findlay,  T.  J.,  c/o  Messrs.  Chapman  and  Messel,  Silver- 
town,  London,  E.,  Technical  Chemist. 
Finlav,  Kirkman,  c/o  Milne  &  Co.,  123,  Bishopsgate  Street, 

Loudon,  E.C.,  East  India  Merchant. 
Fischer,   Albert,   75,  Palmerstou  Buildings,  London,   E.G., 

Journalist. 
Fiscbesser,  Alf.,  Lutterbach,  bei  Miilhausen,   Alsace,   Dye 

Manufacturer. 
Fisher,  W.  W.,  5,  St.  Margaret's   Road,   Oxford,  Chemical 

Lecturer. 
Fison,  Jno.,  Messrs.  .las.   Fison  and   Sons,  Thetford,  Nor- 
folk, Chemical  Manufacturer, 
Fitzbrown,  G.,  Dittou  Copper  Works,  Widues,  Metallurgist. 
Flanagan,  Chas.  A.,  Hegewiseh,  111.,  U.S.A.,  Manufacturing 

Chemist. 
Fleming,  J.  Arnold,  130,  Glebe  Street,  Glasgow,  Potter. 
Fleming,    R.    G.,    Turihoe    Ironworks,     Spennymoor,    co. 

Durham,  Analytical  Chemist. 
Fletcher,   A.  E.,  Delmore,  (aterham,  Surrey,  Alkali  Works 

Inspector. 
Fletcher,  E.  Lyon,  Grappenhall  House,  Grappenhall,  near 

Warrington,  Gas  Engineer. 
Fletcher,  Eli,  Park   House,  Aked's   Road,   Halifax,    Forks, 

Master  Dyer. 
Fletcher,   E.   Morlc.v,   1,   Moor   View,   Hyde    Park,  Leeds, 

Alkali  Works  Inspector's  Assistant. 
Fletcher,  F.  W.,  Beauchamp  Lodge,  Enfield,  Manufacturing 

Chemist. 
Fletcher,    G.,    3,    East    Ascent,    St.    Leonards  -  on  -  Sea, 

Mechanical  Engineer. 
Fletcher.  R.  Jaques,  North  Geeloug,  Victoria, Manufacturing 

Chemist. 
F'lintorf,    R.    J.,    Ilaxby,    Crumpsall    Lane,    Manchester, 

Chemist. 
Flower,  Major  Lamorock    (Lee  Conservancy  Board),  12, 

Finsbury  Circus,  E.C.,  Sanitary  Engineer. 
Foden,  Alfred,  52,   Everton   Valley,   Everton,   Liverpool, 

Metallurgical  Chemist. 
Fogg,  Chas.  A.,  18,  Kent  Street,  Boltou-Ie-Moors,  Lecturer 

in  Chemistry. 
Fogg,  Jas.,  720n,  Old  Kent  Road,  London,  S.E.,  Sugar 

Chemist. 
Foord,  Geo.,  Royal   Mint,  Melbourne,   Victoria,  Australia, 

Assayer. 
Forbes,    J.,   Chemical    Works,   Old    Ford,    London,    E., 

Manufacturing  chemist. 
Forbes,  I'aul  B.,  61  I,  Sears  Building,  Boston,  Mass.,  U.S.A., 

Chemist  and  Assayer. 
Ford,   J.    1!.,  jun.,  c/o   Michigan    Alkali    Co.,   Wyandotte, 

Mich.,  U.S.A.,  Secretary  and  Treasurer, 
Ford,  Jno.  Humphrey,  Holyrood  Glass  Works,  Edinburgh, 

Flint  Glass  Manufacturer. 
Ford.   Jno.    S.,    Abbey    Brewery,    Edinburgh,    Chemical 

Demonstrator. 
Formov,  J.  Arthur,  12,  Railway  Approach,  London  Bridge, 

S.E.,  Oil  Expert. 
Forrester,   Albert,   c  o    Arbuthnot   &    Co.,    Madras,   India, 

Chemist  and  Distiller. 
Forrester,  A.  M.,  Port  Dundas  Chemical  Works,  20,  Canal 
Bank,  Glasgow,  Analytical  Chemist. 


Furster,   Ralph   C,  co  Messrs.  Bessler,  Waechter,  &  Co., 
18  and  19,  Fenchurch  Street,  E.C.,  Chemical  Merchant. 

Fort,  Jas.,  16,  Adelphi  Bank  Chambers,  South  John  Street, 
I.ivei] I.  Ch,  iiiieal  Merchant. 

Forth,   Henry,  Regent  Street,  New  Basford,  Nottingham, 
Drysalter. 

Foster.   Jas.,    11,  St.   Andrew's  Drive,   Pollokshields,  Glas- 
gow, Engineer. 

Foster,   R.   l.e   Neve,  The  F'irs,  North   Road,   Droylsden, 
Manchester,  Manufacturing  Chemist. 

Foster,    Win.,    Esholt   House,  Cbapeltown,  Leeds,   Manu- 
facturing Chemist. 

Foulis,  Win  ,  J.  Montgomerie  Quadrant,  Kelvinside,  Glas- 
gow, ( fas  Engineer. 

Fowler,  Gilbert  J.,  Dalloii  Hall,  Victoria  Park,  Manchester, 
Chemical  Demonstrator. 

Fox,  .1.  Wesley,  115,  Lower  Thames   Street,  London,   I    •'  . 
Salt  Merchant. 

Fox,  T.,  jun.,  Tonedale,  Wellington,  Somerset,  Wool  Manu- 
facturer. 

France,  G.  'J'.,  Friar's   Goose  Works,   Gatcshead-on-Tyne, 
Alkali  Works  Manager. 

France,  H.  C.  D.,  8,  Vicarage  Road,   Fdghastou,  Birming- 
ham. Alkali  Works  Manager. 

Francis,  E.,  Ivy  Bank,  Park  Valley,  Nottingham,  Chemical 
Lecturer. 

Francis,  E.  G.,  c/o  Manhre  Saccharine  Co.,  Hammersmith, 
W.,  Glucose  Works  Manager. 

Franeis,  <;.  B.,  38,  Southwark  Street, London,  S.E.,  Whole- 
sale Hi  aggist. 

Francis,  Win.,  jun.,   City    Laboratory,  Cork   Hill,  Dublin, 
Chemist. 

Francis,    W.    II..    38,    Southwark    Street,    London,    S.E., 
Wholsale  Druggist. 

Frank,    Jerome    W.,    29,  Broadway,   New    Vork,    U.S.A., 
Chemist. 

Frankel,   L.   K.,    1315,  Marshall    Street,  Philadelphia,  Pa., 
U.S.A.,  Chemical  Demonstrator. 

Frankenhurg,   Isidor,  Greengate   Rubber  Works,    Salford, 
Manchester,  India-rubber  Manufacturer. 

Fraukforter,  Dr.  G.  B.,  University    of  Minnesota,  Minnea- 
polis, Minn.,  U.S.A.,  Professor  of  Chemistry. 

Frankland,   Dr.    E.,  F.R.S.,  The    Yews,   Reigate,  Surrey, 
Professor  of  Chemistry. 

Frankland,  II.,  Streonshalk  House,  The  Crescent,  Linthorpe, 
Middlesbro',  Analytical  Chemistry. 

Frankland,  Dr.  P.  F.,  F'.R.s.,  Mason  College,  Birmingham, 
Profess,,,-  of  (  heniistrv. 

Fraser,  Leslie  McG.,  98,  Commercial  Road  Fiast,  London, 
E.,  Chemical  Engineer. 

Fraser,  W.  J.,  98,  Commercial   Road   East,   London,  E., 
Mechanical  Engineer. 

Free,  R.,  The  Elms,  Mistley,  Essex,  Maltster. 

Fivcur.  II.    M.,    Iledgefield,   Harpenden,   Herts,   Analytical 
Chemist. 

Freeman,  A.,  98,  Needham    Road,  Edge  Hill,  Liverpool, 
Technical  Chemist. 

Freestone,  .1.  W.,  9,  Clark's   Terrace,  New  Ferry,  Cheshire, 
Manufacturing  Chemist. 

Frew,  Dr.  Win.,  Laboratory,  Well  Park  Brewery,  Glasgow. 
Brewing  Chemist. 

Fries,  Dr.  Harold  II.,  92,  Reade  Street,  New  York,  U.S.A., 
Chemical  Manufacturer. 

F'riswell,  R.  J.,  115,  Darenth  Road,  Stamford  Hill,  London, 
N.,  Colour  Manufacturer. 

Frost,  Dr.  Howard  V.,  Arlington,  Mass.,  U.S.A.,  Professor 
of  Chemistry. 

Frost,    Joe,    Mold    Green,    Huddersfield,    Manufacturing 
( 'ncmist. 

Fiver.    Dr.    A.    C,    13,    Faton    Crescent,    Clifton,    Bristol, 

Alkali  Works   Inspector. 
Fuerst,  Dr.  Alex.    F..    c  o    Wood    Street   Smelting    Works, 

3D,  Wood  Stieet,  London,  B.C.,  Chemist. 
Fuerst,  Jos.  F.,  17,  Philpot  Lane,  London,  E.C.,  Chemical 

and  Oil  Merchant. 
Fuerst,  W.  ]•".,  2,  Stone  Street,  New  Vork,  U.S.A.,  Chemical 

Merchant. 
Fuller, Chas.  J.  P.,  L.  and  V.  Railway  Works,  Horwich,  near 
Bolton,  Analytical  Chemist. 
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Fuller,  W.  M.  C Journals),  Lawn  Side,  Stow  Park  Circus, 
Newport,  Mon. ;  and  (subscription)  c/o  Morris  &  Griffin, 
Lim.,  Maindee,  Newport, Mon.,  Chemical  Manufacturer, 

Fulton,  H.  B.,  33,  St.  Dunstan's  Road,  West  Kensington, 
S.W.,  Metallurgist. 

Fulton,  Koht.,  jun.,  Ardeer  Factory,  Stevenston,  Ayrshire, 
N.B.,  Explosives  Chemist. 

Furness,  II.  I!.,  Smith  and  Augusta  Streets,  Cincinnati, 
Ohio,  U.S.A.,  Chemist. 

Fyfe,  Jno.,  7,  West  George  Street,  Glasgow,  Oil  Works 
Director. 


Gabbett,  E.  R.,  Prince  Regent's  Wharf,  Victoria  Docks, 

Louden,  E.,  Chemical  Engineer. 
Gadsden,  Capt.  H.  A.,  Chemical  Merchant. 
Gair,    Wm,    125,    Frederick    Road,    Aston,   Birmingham, 

Analytical  Chemist. 
Gajjar,  Professor  T.   K.,  Temple  of   Art,  Baroda,    India, 

Professor  of  Chemistry. 
Galbraith,    Wm.,     West    "Park,    Saltergate,    Chesterfield, 

Technical  Chemist. 
Gall,  Henry,  L'Dsine  de  Produits  Chimiques  de  ViUers  par 

Hermes,  Oise,  France,  Technical  Chemist. 
Gait,  Hugh   Allen,  e/o   Michigan   Alkali   Co.,  Wyandotte, 

Mich.,  LT.S.A.,  Works  Manager. 
Gamble,    Col.    D.,    Windlehurst,    St.    Helens,    Chemical 

Manufacturer. 
Gamble,  D.,  jun.,   Ratonagh,  Colwyn  Bay,   North    Wales, 

Chemical  Manufacturer. 
Gamble,  J.  C,  Cowley   Hill,  St.   Helens,  Chemical  Manu- 
facturer. 
Gamble,  Jas.  N.,  The  Laboratory,  Procter  and  Gamble  Co., 

Ivorydale,  Ohio,  U.S.A.,  Soap   Manufacturer  and   Oil 

Refiner. 
Gamble,     W.,     Briars     Hey,     Rainhill,     near     Liverpool, 

Chemical  Manufacturer. 
Cane,   Eustace    H.,  79,  Ann    Street,  New   York,   U.S.A., 

Pharmaceutical  Chemist. 
Gans,  Adolf,  Farbenfabrik  von  L.  Cassella  &  Co.,  Frankfort 

o/Main,  Germany,  Dye  Works  Manager. 
Gardiner,  H.  J.,  48,  Clovellv   Mansions,  Gray's   Inn   Road, 

W.C.,  Traveller. 
Gardner,  Walter  M.,  Technical  College,  Bradford,   Yorks, 

Assistant  Lecturer  on  Dyeing. 
Garibaldi,    Joachim    A.,    21,    Church     Place,    Gibraltar, 

Analytical  Chemist. 
Garner,  D.  C,  Syston,  Leicester,  Manufacturing  Chemist. 
Garrett,  F.  O,  Durham  College   of  Science,  Newcastle-,  m- 

Tyne,  Teacher  of  Science. 
Garrick,  Dr.  A.  R.,  Huyton,  near  Liverpool,  Manufacturing 

Chemist. 
Garton,    R.   (Hill,   Garton    &   Co.),   Southampton    Wharf, 

Battersea,  S.W.,  Glucose  Manufacturer. 
Garton,  Rd.  S.,  7,  Cavendish  Road,  Birmingham,  Chemist. 
Gascoyne,  Dr.  W.  J.,  36,  South  Holliday  Street,  Baltimore, 

Md.,  U.S.A.,  Analytical  Chemist. 
Gaskell,  H,  jun.,  Clayton  Lodge,  Aigburth,  near  Liverpool, 

Alkali  Manufacturer. 
Gaskell,    Holbrook,    Woolton     Wood,     Liverpool      Alkali 

Manufacturer. 
Gaskell,  J.,  1,  Woodlands  Road,  Cheetham  Hill,  Manchester, 

Analytical  Chemist. 
Gate,  Tom  Erskine,  Messrs.  Howroyd  and  Oldroyd,  Dews- 
bury,  Yorks.,  Manufacturing  Chemist. 
Gatheral,  G.,  174,  Soho  Hill,  Handsworth,  Birmingham. 
Geisler,   Dr.   Jos.   F.,   New  York    Mercantile    Exchange 

Building,   6,   Harrison    Street,    New    York,    U.S.A., 

Consulting  Chemist. 
•Gemmell,   G.  H.,  4,  Lindsay  Place,    George   IV.    Bridge. 

Edinburgh,  Analytical  Chemist. 
Gendall,  W.  H.  S.,  Gas  Works,  Elton,  Bury,  Gas  Engineer. 
Gcorgi,  Carl,  77,  John  Street,  New   York,   U.S.A.,  Aniline 

Colour  Importer. 
Gerland,    Dr.    B.    W.,    4,    Denmark    Place,    Accrington, 

Consulting  Chemist. 
Gibb,  Thos.,  Hunt's  Cross,  Liverpool,  Metallurgist. 


Gibbins,  H.  B.,  177.  Redland  Road,  Bristol. 

Gibbs,  D.  Cecil,  1G,  Finsbury  Circus,   London,  E.C.,   Soap 

Manufacturer. 
Gibbs.  R.   D.,  320,  Clapham  Road,  London,   S.W.,  Works 

Manager. 
Gibbs,  W.  P.,  7,  Kiugsland  Road,  Canton,  Cardiff,  Analytical 

Chemist. 
Gibson,  Dr.   J.,  20,  George  Square,   Edinburgh,  Chemical 

Lecturer. 
Gibson,  J.  M.,  c/o  Buckley  Brick   and   Tile  Co.,  Buckley, 

via  Chester,  Brick  and  Tile  Manufacturer. 
Gilbard,  Francis,  The  Laboratory,  17,  Great  Tower  Street, 

E.C.,  Analytical  Chemist. 
Gilbert,  Sir  Jos.  H.,  F.R.S.,  Harpenden,   near   St.  Albans, 

Agricultural  Chemist. 
Gilchrist,  P.  C,  F.R.S.,  Frogual  Bank,  Fincbley  New  Road, 

Hampstead,  N.W.,  Metallurgist. 
Gilchrist,   Peter   S.,  Blaeksburg,   S.C.,  U.S.A.,    Chemical 

Engineer. 
Giles,  W.   B.,   1,  The  Avenue,   Church  Road,   Leyton,  E., 

Chemical  Works  Manager. 
Gill,  Dr.  Aug.  H.,  Massachusetts  Institute  of   Technology, 

Boston,    Mass.,    U.S.A.,   Assistant  Professor  of    Gas 

Analysis. 
Gillman,  Gustave,  A.M.I.C.E.,   Ferro-carril   de    Murcia  a 

Granada,    Aguilas,    Prov.    de    Murcia,    Spain,    Civil 

Engineer. 
Gilmour,  J.  D.,  142,  Aitkenhead  Road,  South  Side,  Glasgow, 

Chemist. 
Gimingham,  Edw.   A.,  Stamford   House,    Northumberland 

Park,   Tottenham,   X.   (Edison    Swan   United  Electric 

Light  Co.,  Lim.),  Technical  Adviser. 
Girdwood,    Dr.    G.    P.,    82,    LTniversity    Street,   Montreal, 

Canada,  Professor  of  Chemistry. 
Gladstone,  Dr.  J.  H.,  F.R.S.,  17,  Pembridge  Square,  London, 

W.,  Professor  of  Chemistry. 
Glaeser,  F.   A.,   Carpenter's   Road,   Stratford,   E.,  Varnish 

Manufacturer. 
Glaser,  Chas.,  412,  East  Lombard   Street,  Baltimore,  Md., 

U.S.A.,  Manufacturing  Chemist. 
Glatz,  Jos.,   Riverside  Chemical    Works,  485 — 493,    Kent, 

Avenue,   Brooklyn,   N.Y.,    U.S.A.,   Chemical     Manu- 
facturer. 
Glen,   Chas.,   Glengowan   Printworks,    Caldercruix,  N.B., 

Calico  Printer. 
Glen,  J.,  jun.,  Glengowan  Printworks,   Caldercruix,    N.B. 

Calico  Printer. 
Glendinning,  H.,   Mount    House,    The    Hill,    Sandbach, 

Cheshire,  Technical  Chemist. 
Glendinning,    Tom    A.,    The   Brewery,    Leeds,    Brewing 

t  'hemist. 
Glenn,  Wm.,  Baltimore  Chrome  Works,  1348,  Block  Street, 

Baltimore,  Md.,  U.S.A.,  Chrome  Manufacturer. 
Gloag,  Robt.  F.,  Grove  Hill,  Middlesbrough,  Secretary. 
Glover,  G.   T.,  The  Phospho    Guano   Co.,   Limited,'  Sea- 
combe,  Cheshire,  Chemical  Works  Manager. 
Glover,    John,    20,    Holly     Avenue,    Newcastle  on-Tyne, 

Chemical  Engineer. 
Glover,  T.,  Messrs.  Mort,  Liddell  &  Co.,Widnes,  Technical 

Chemist. 
Glover,    W.,    20,    Holly    Avenue,    Newcastle  -  on  -  Tyne, 

Technical  ('hemist. 
Goldschmidt,  Dr.  S.  A.,  43 — 51,  Sedgwick  Street,  Brooklyn, 

N.Y.,  U.S.A.,  Chemical  Manufactun  r. 
Goodall,  Reginald,  Camden  Works,  Camden  Town,  X.W., 
aud    (Journals)    The    Grove,    Pinner,   Manufacturing 
Stationer. 
Goodall, 

Manufacturer. 
Goodall,    Walter,    Alma     House,     Pudsey,     near    Leeds, 

Analytical  Chemist. 
Goodwin,    C.    C,    The   White    House,    St.    John's    Road, 

Bowdon,  Cheshire,  Soapmaker. 
Goodwin,  Dr.   W.   L.,  The  School   of  Mining,    Kingston, 

Canada,  Professor  of  Chemistry. 
Goppelsroeder,  Dr.  F.,  Mulhausen,Elsass,  Germany,  Colour 

Chemist. 
Gordon,  J.  G.,  The  Mannesmann  Tube  Co.,  Ld.,  110,  Cannon 
Street,  London,  E.C.,  Steel  Manufacturer. 
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Gore,    Dr.   G.,     F.R.S.,    67,    Broad   Street,    Birmingham, 

Metallurgist. 
Gorvin,  Jno.  C.,   English  Crown  Spelter  Works,  Port  Ten- 

nant,  Swansea,  Assayer. 
Goskirk,  Alex.,  28,   Hillside   Street,   Edinburgh,   Klectro- 

metallurgist. 
Gossage,  F.  H.,Widnes,  Alkali  Manufacturer. 
Goulding,   N'm.  Joshua,  25,  Eden  Quay,   Dublin,  Manure 

Manufacturer. 
Gow,    R.   J.,   The    Cedar-,    Hough    Green,    near   Widnes, 

Metallurgical  Chemist. 
Gowland,  W.,  13,    Russell  Road,  Kensington,  W.,  Assayer 

and  Metallurgist. 
Goyder,  G.  A.,  Ootalinka,  Hawker's  Road,  Medindie.  near 

Adelaide,  South  Australia,  Chemist   (Adelaide  School 

of  Mines). 
Grabfield,  Dr.  J.  P.,  1915,  Indiana  Avenue,  Chicago,  111., 

U.S.A.,  Chemist. 
Gracey,  R.,   Faircomhe,  The   Barnfield,   Exeter,   Tobacco 

Manufacturer. 
Graesser,  R.,  Cefn,  near  Ruabon,  North  Wales  ;  and  Argoed 

Hall,     Llangollen,      North      Wales,      Manufacturing 

Chemist. 
Graham,  Dr.  C,  23,  Euston  Buildings,  Gower  Street  Station, 

London,  N.W.,  Consulting  Chemist. 
Graham,  C.  C,  c/o  Blundell,  Spence  &  Co.,  Beverley  Road, 

Hull,  Technical  Chemist. 
Grandage,  H.,  Calder  Dye  Works,  Brighouse,  near  Leeds, 

Dyer. 
Gratama,  Dr.  W.   D.,   Huize  Kraayenburg,  Ryswyk,  Z.H., 

Holland,  Professor  of  Chemical  Technology. 
Graves,  Geo.   H.,   Fairfield   Chemical   Works,   Bridgeport, 

Conn.,  U.S.A.,  Manufacturing  Chemist. 
Gray,    Elisha   B.,    New  Brighton,    Richmond    Co.,   N.Y., 

U.S.A.,  Oil  Inspector  and  Chemist. 
Gray,  G.  Watson,  Chemical  Laboratory,   13,  North   John 

Street,  Liverpool,  Consulting  Chemist  and  Assayer. 
Cray,   Jno.,   Pentland   Oil   WorKs,    Loanhead,   N.B.,    Oil 

Works  ( 'lu-  ii i ~ r . 
Gray,  Parker,  Towerfield,  Clarendon  Road,  Watford,  Herts, 

Oil  and  Tallow  Merchant. 
Gray,  W.,  Cliff  House,  Baiton-on-Itumber,  Oil  Refiner. 
Greaves,  I.  A.  R.,  The  Old  Rectory,  Grappenhall,  Cheshire, 

Brewer. 
Greaves,  Win.,  Powell  Duffrvn  Steam  Coal  Co.,  Aberaman, 

Aberdarc,    South     Wales,    Chemical     Engineer    and 

Chemist. 
Greeff,  Robt.  W.,  3,  Eastcheap,  London,  E.C.,  Chemical 

Agent. 
Green,  Alfred  H.,  Oaklands,  Lowton,  Newton-le-Willows, 

Lancashire,  Manufacturing  Chemist. 
Green,   A.    G.,    13,    King's    Drive,    Hcaton    Moor,    near 

Stockport,  Colour  Chemist. 
Green, H., Hay le  Mill.  Maidstone,  Paper  Manufacture  r. 
Green,  Jno.  Edw.,   1,  Queen's  Road,  Urmston,  near  Man- 
chester, Soap  Works  Manager. 
Green,    L.,    Lower    Tovil,    Maidstone,    Paper    Manufac- 
turer. 
< .  ceen,  Samuel,  28  and  29,  St.  Swithin's  Lane,  London,  E.C., 

Chemical  Auctioneer. 
Greenaway,  A.  J.,  Frognal,  Ilampstead,  N.W.,  Sub-Editor 

of  Chemical  Society's  Journal. 
Greenhalgh,  J.  Herbert,  Shepherd's,  Totticgton  Mill,  near 

Bury,  Assistant  Manager  of  Printworks. 
Greenhough,  D.  W.,  5,  Rood  Lane,  London,  E.C.,  Chemical 

Broker. 
Greenway,  T.  J.,  Harrow  Road,  East  Adelaide,  South  Aus- 
tralia, Metallurgist, 
Greenwood,  11. ,01 1 ,  Blackburn  Road,  Accrington,  Technical 

( Ihemist 
Gregory,  Wm.  J.,  1,  St.  John's  Terrace.  Weymouth,  Dorset, 

Chemist. 
Greville,  11.  I...   Diersheim,  Churchfields,  Woodford,  Essex, 

Gas  Examiner. 
Griffin,  John  R.,  22.  Garrick   Street,  Coveut  Garden,  W.C., 

Chemical  Apparatus  Maker, 
Griffin,  Martin  1..,  Mechanic ville,  Saratoga  Co.,  N.Y..U.S.  A., 
Analytical   Chemist    (and   Consulting)  (Fibre,  Paper, 

(  lays). 


Griffith,   D.   Agnew,  c/o  The  Bonnington   Sugar  Co.,  Ltd., 

Leith,  X.I!.,   I'echnieal  Chemist, 
(iriffith,  R.   W.   S.,    Eyeworth  Lodge,  Lyndhurst,  Hants. 

(  lunpowder  Manufacturer. 
Griffiths,  Thos.,  The    Cedars,  Clapham  Common,    S.W., 

Manufacturing  Chemist. 
Crime,  J.,  Rosebank  Cottage,  Bushy,  near  Glasgow,  Calico 

Printer. 
Grimshaw,     II.,    Thornton    View,    Clayton,    Manchester, 

Chemical  Manufacturer. 
Griutwood,   R.,  41,   Lady  Margaret   Koad,  London,  N.W.. 

Analytical  Chemist. 
Grindley,  J.,  Upper  North  Street,  Poplar,  London,  E.,  Tar 

Hi  "tiller. 
Gripper,  Harold,  Stores  Department,  M.  S.  and  L.  Railway, 

Gorton,  Manchester,  Analytical  Chemist. 
Gronow,  W.  T.,  Port    1'irie   Smelting   Works,   Port  Pirie, 

South  Australia,  Metallurgist. 
Grossmann,    Dr.   J.,    Harpurhey   Chemical    Works,    Man- 
chester, Chemical  Manufacturer. 
Groves,  C.  E.,  F.R.S.,  352,  Kennington  Road, London,  S.E., 

Editor  of  Chemical  Society's  Journal. 
Gulliver,  Geo.  W.,  Prince  Regent's  Whatf,  SUvertown,  E., 

( Ihemist. 
Gunn,  W.  L.,  Broad  Plain  Soap  Works,  Bristol,  Analytical 

Chemist. 
Gurney,  J.  Clare,  Fabrica  Roma,  La  Union,  Prov.  de  Mureia, 

Spain,  Analytical  Chemist. 
Guthrie,  John   A.,  34,    Lancaster  Park,   R'chmond,  Surrey, 

Chemical  Merchant. 
Guthrie,  John,  50,  Prospect  Terrace,  Hunslet  Moor,  Leeds, 

Chemical  Works  Manager. 
Guttmaiin,   Oscar,    110,    Adelaide    Road,   N.W.,  Explosives 

Engineer. 
Guyatt,  T.,  Ceara  Gas  Co.,  Limited,  9,  Queen  Street  Place, 

Cannon  Street,  London,  E.C.,  Secretary. 


H 


Habirshaw,  W.  M.,  315,  Madison  Avenue,  New  York  City, 
U.S.A..  Chemical  Engineer. 

Hacking,  W.  H.,  The  Grange,  Claytou-le-Moors,  near 
Accrington. 

Haddow,  A.,  1,  Easter  Road,  Edinburgh,  Mechanical 
Engineer. 

ll.dtieli.  R.  A.,  Newhall  Road,  Attercliffe,  Sheffield,  Steel 
Founder. 

Hadkinson,  F..  Pamphila  Oil  and  Soap  Works,  Mitylene, 
Mediterranean,  Oil  Refiner  and  Soap  Manufact  irer. 

Hadkinson,  11..  Smyrna.  Asia  Miner.  (  >il  Refiner. 

lladlev.  Walter  s'.,  Millersdale,  Sutton,  St.  Helens, 
Lancashire,  Plate  Glass  Maker. 

Haga,  Tamemasa,  Chemical  Department,  Science  College, 
Imperial  University,  Tokyo,  Japan,  Chemical  Demon- 
strator. 

Haig,  Robert,  Mechanical  Retorts  Co.,  Limited,  Murray 
Street,  Paisley,  N. 8.,  Chemical  Engineer. 

Haigh,  Ben.  21,  Cavendish  Road,  Leeds,  Dyer  ami  Dyewooil 
Extract  Maker. 

Ilailes,  A.  J.  de,  15,  Red  Lion  Square,  W.C.,  Analytical 
( Ihemist 

Haines,  Reuben,  201,  South  5th  Street,  Philadelphia.  Pa., 
U.S.A.;  and  (Journals)  Haines  Street,  near  Chew 
Street.  Germantown,  Philadelphia.  Pa..  CS.A.,  Analy- 
tical Chemist. 

Hake.  C.  N.,  Department  of  Trade  and  Customs,  Melbourne, 
Victoria,  [nspector  of  Explusives. 

Hale,  Edw.  P.,  c/o  Wakefield  &  Co.,  Gatebeck,  Kendal, 
Analytical  Chemist. 

Hall,  Allan  T.,  e/o  Sisaons  Bros.  .X  Co.,  Ltd..  Hull,  Oil 
Refiner  and  Varnish  Manufacturer. 

Hall,  Archibald  D.,  31,  Bishopsgate  Street,  London,  E.C., 
Analytical  ( Ihemist. 

Hall.  Edgar,  Rivertree,  via  Stanthorpe,  Queensland,  Tech- 
nical Chemist. 


Jan.  31, 1S96.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


Hall,  Jno.   A.,  Victoria  Chemical  AVorks,  Victoria,  British 

Columbia,  Analytical  Chemist. 
Hall,  Jas.  W.,  Bombay,  Baroda,  and  Central  India  Railway, 

Parell,  Bombay,  India,  Linseed  Oil  Mills  Manager. 
Hall,  B.  E.,  Box  12,  Johannesburg,  South  African  Republic, 

Assayer. 
Hall,  S.,  East  London  Soap  Works,  Bow,   London,  E.,  S  lap 

Manufacturer. 
Haller,  Geo.,  Sussex  House,  52,  Leadenhall  Street,  London, 

E.C.,  Chemical  Merchant. 
Haller,  H.   Loft,    27,    Hilda   Street,  Beverley   Road,   Hull, 

Analytical  Chemist. 
Halliwell,  Edw.,  Alexandra  Crescent,   Dewsbury.    Yorks., 

Analyst. 
Hamaguchi,  K.,  Hiro  Mara,  Arito  Gori,   Wakayama  Km, 

Japan,  Soy  Manufacturer. 
Hamburger,  Aron,  North   Wales,  Pa.,   U.S.A.,    Technical 

Chemist. 
Hamilton,  Dr.   Claude   C,  913,   East  Tenth  Street.  Kansas 

City,  Mo.,  U.S.A.,  Chemi>t  and  Assayer. 
Hamilton,   David  R.,   19,  Graham  Street,  Bridgeton,  Glas- 
gow, Dyer. 
Hamilton,    Jas.    C,    Arncliffe,    Arnside,    via    Carnforth, 

Chemical  Works  Manager. 
Hamilton,    Oswald,    c/o   The    British    White     Lead    Co., 

Nortbfleet,  Kent,  Chemical  Engineer. 
Hamilton,    Robert,   c/o   Furnace   Gases   Co.,  Ld.,    Shotts, 

X.H.,  Works  Manager. 
Hamilton,  Robt.,  Leeds   Steelworks,  Ld.,  Leeds,  Analytical 

Chemist. 
Hamlen,  G.   J.,  c/o  Hercules  Powder  Co.,  Ashburn,  Mo., 

U.S.A.,  Analytical  Chemist. 
Hammersley,  W.  A.  L.,  Bridge  House,  Leek,  Staffordshire, 

Dver. 
Hammill,  M.  J.,  9.  Windle  Street,  St.  Helens,  Alkali  Manu- 
facturer. 
Hammond,  Geo.  W.,  Varmouthville,  Maine,  U.S.A.,  Paper 

Co.'s  Agent. 
Hammond,    J.,    Gas    Works,     Eastbourne,     Sussex,    Gas 

Manager. 
Hampson,    Benj.  A.,    Lonsdale    House,    9,    College  Road, 

Brighton,  Chemist  and  Assayer. 
Hand,  T.  W.,  Public  Library,  Oldham,  Librarian. 
Handy,  Jas.  ().,  c/o  Huntand  Clapp,  Pittsburg, Pa.,  U.S.A., 

Chemist. 
Hanks,  Abbot  A.,  718,  Montgomery  Street,   San  Francisco, 

Cal.,  U.S.,  Assayer. 
Hanson,    A.  M.,  Abbey   Printworks,  Whalley,    Blackburn, 

Print  Works  Chemist. 
Hanson,  John,  Highfield  Villa,  Belle  Vue,  Wakefield,  Manu- 
facturing Chemist. 
Harden,   Arthur,    Ashville,    Upper   Chorlton   Road,    Man- 
chester, Lecturer  in  Chemistry. 
Hardie,  William,  The  Gas  Offices,  Newcastle-on-Tyne,  Gas 

Engineer. 
Hardman.  Josiah,  Milton  Chemicai  Works,  Stoke-on-Trent, 

Chemical  Manufacturer. 
Hardman,   Richard    B.,  Fernhiil  Mills,  Bury,    Lancashire, 

Woollen  Manufacturer. 
Hargreaves,  Jas.,  Farnworth,  Widnes,  Lancashire,  Chemical 

Engineer. 
Hargreaves,  Jno.,  Widnes,  Alkali  Manufacturer. 
Hargreaves,  Mark,  108,  Fylde  Road,  Preston,  Manufactur- 
ing Chemist. 
Harkness,  W..  The  Laboratory,  Somerset  House,  London, 

W.C.,  Analytical  Chemist. 
Harland,  R.H.,  Plough  Court,  37,  Lombard  Street,  London, 

E.C.,  Consulting  Chemist. 
Harlock.  E.  B.,  Newton  Farm,  Middlewieh,  Chemical  Ma- 
nufacturer. 
Harmon,  L.  E.,  46-54,  Fulton  Street,  Buffalo,  N.Y,,  U.S.A. 

Analytical  Chemist. 
Harned,  Frank  P.,  1332,  Washington  Avenue,  Philadelphia, 

Pa.,  U.S.A.,  Manufacturing  Chemist. 
Harrington,    W.    B.,   Ardsullagh,   Old    Blackrock    Road, 

Cork,  Chemical  Manufacturer. 
Harris,   Arthur,  Marsh  Gate  Works,  Stratford,   E.,    Soap 

Maker. 
Harris,  Booth,  jun.,  Hillside,  Loughton,  Essex,  Soap  Maker. 


Harris,  D.,  Caroline  Park,  Edinburgh,  Chemical  Manufac- 
turer. 
Harris,   Sydney  J.,  School  of  Science,   Rossington  Street, 

Leeds,  Science  Teacher. 
Harris,  Sydney  W.,  15,  Lausdowne  Terrace,  Walters  Road, 

Swansea,  Assayer. 
Harrison,  A.,  Thames  Sugar  Refinery,  Silvertown,  London, 

E.,  Sugar  Works  Chemist. 
Harrison,  C.,  Hayle,  Cornwall.  Technical  Chemist. 
Harrison,  Dr.  Franklin  T.,  London,  Ontario,  Canada,  Public 

Analyst. 
Harrison,  G.  D.,  Netham  Chemical  Works,  Bristol,  Chemical 

Manufacturer. 
Harrison,  G.  H.,  Hagley,  near  Stourbridge,  Firebrick  Maker. 
Harrison,   G.    King,    Hagley,  near    Stourbridge,   Fireclay 

Mine  Owner. 
Harrison,     J.,     Madore,     Ballintemple,     Cork,     Chemical 

Engineer. 
Harrison,  J.  Arnold,  4,  Kyvcrdale  Road,   Stoke  Newiugton, 

N  ,  Chemical  Manufacturer. 
Harrison,  Jno.,  35th  and  Gray's  Ferry  Road,  Philadelphia, 

Pa.,  U.S.A.,  Chemical  Manufacturer. 
Harrison,  Prof.  John  B.,  Government  Laboratory,  George- 
town, British  Guiana,  Government  Analyst. 
Harrison,  M.  C.  C,  Ilaverbrack,  Bishop's  Stortford,  Herts. 
Hart,  Bertram  H.,  The  Elms,  Old  Charlton,  S.E.,  Analytical 

Chemist. 
Hart,   Dr.   E.,   Lafayette    College,    Easton,    Pa.,    U.S.A., 

Professor  of  Chemistry. 
Hart,  H.  W.,  c/o  J.   G.  and   G.  Potter  and  Co..  Darwen, 

Lancashire,  Analytical  Chemist. 
Hart,  P.,  c/o  Tennants  &  Co.,   Clayton,  Manchester,  Tech- 
nical Chemist. 
Hartford,  Jas.,  3,  Cedar  Street,  New  York,  U.S.A.  Aniline 

Merchant. 
Hartley,  Arthur,  Cannon  Brewery,  Brighton,  Brewer. 
Hartley,  Joseph,  Ballavartvn,  Santon,  near  Douglas,  Isle  of 

Man,  Technical  Chemist. 
Hartley,   R.   Kent,  Springwood   House,   Chadderton,  near 

Oldham,  Chemical  Works  Manager. 
Hartley,    Prof.   W.  N,  F.R.S.,  Royal  College  of  Science, 

Dublin,  Professor  of  Chemistry. 
Hartog,  Philip  J.,   Owens  Coll.-ge.   Manchester,  Analytical 

Chemist. 
Hartridge,  Jas.  Hills,  Holruwood,   Heudon    Manufacturing 

Chemist. 
Harvey,  E.  fc'eild,  Omrac,  St.  John's,  Newfoundland,  Chemist. 
Harvey,  Ernest  W.,  39,  Alderbrook  Road,  Balham,  S.W., 

A.R.S.M.  Engineer. 
Harvey,  H.   C,   Raglan    House,    Brooklands,    near   Man- 
chester, Chemist. 
Harvey,  Sidney,    South-Eastern    Laboratory,    Canterbury, 

Analytical  Chemist. 
Harvey,  f .  H.,  Cattedown,  Plymouth,   Chemical   Manufac- 
turer. 
Harzer,  C.   A.,   Billiter  Buildings,  Billiter  Street,  London, 

E.C.,  Merehant. 
Hasenclever,   R.,    Chemische    Fabrik-Rhenania,    Aachen, 

Prussia,  Chemical  Manufacturer. 
Hastings,   Hugh,    55,    Comberton    Road,    Kidderminster, 

AnalyticalC'liemist  , 
Hatfield,  Jno.  A.,  89,  Bridge  Street.  Wednesburv,  Stafford- 
shire, Analytical  Chemist. 
Hathaway,  Nath.,  New  Bedford,  Mass.,   U.S.A.,  Analytical 

Chemist. 
Hatschek,  M.,  51,  Fulham  Park   Gardens,  Fuiham,   S.W., 

Chemical  Engineer. 
Hatton,  Wm.  P.,  c/o  W.  R.  Hatton  &  Sons,  Wormwood 

Scrubs,  W.,  Starch  Works  Manager. 
Hauff,  Julius,  Urbanstrasse  56, Stuttgart, Germany,  Chemical 

Manufacturer. 
Hawker,  E.  W.,  Adelaide  Club,  Adelaide,   South  Australia, 

Metallurgist. 
Hawkins,  H.,  Eyeworth  Lodge,  Lyndhurst,  Hants,  Chemical 

Works  Manager. 
Hawkins,  J.  Dawson,   The  El  Paso  Reduction  Company, 

Gillett,  Col.,  U.S.A.,  Smelting  Works  Manager. 
Ilawliczek,  Josef,   34,  Linnet  Lane,  Sefton  Park/Liverpool, 

Technical  Chemist. 
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Hay,   Alex.    B.,   Kelvindoek  Chemical    Works,    Maryhill, 

Glasgow,  Manufacturing  Chemist. 
Haynee,  David    0.,  106,   Fulton  Street   (P.O   Box  1483), 

New    York,  U.S.A.,    Proprietor    oi    "  Pharmaceutical 

Era." 
Hays,  Jos.  A,  co   Chas.  Roome   I'armcle  Company,    98, 

William  Sheet,  New  York,  U.S.A.,  Chemist 
Ileal,  Carlton,    Hertford  Lodge,  Church   End,  Finchley,  N., 

Chemical  Student. 
Healy,  A.  Augustus,  <J0,  Cold    Street.   New    York,  U.S.A., 

Tanner. 
Heap,  Chas.,  Caldershaw,  near  Rochdale,  Dyer. 
Heap,  Isaac  II.,  Fern  Bunk,  Aynsley  Road,  Stoke-on-Trent, 

Pharmaceutical  ( 'hemist. 
Heap,   L.,   Stacksteads,   near   Manchester,    Manufacturing 

Chemist. 
Heape,  (  has.,  1 '.),  George  Street,  Manchester,  (.'alien  Printer. 
Heath,  R.   C,    My  ton  Grange,   near    Warwick,   Chemical 

Manufacturer. 
Hebden,  Jno.  C,  P.O.  Box   824,  Providence,  R.I.,  U.S.A., 

Works  Manager  and  Chemist. 
Hecht,  Jos.,   2667,  Commercial   Street,   Ravenswood,   III., 

U.S.A.,  Analytical  Chemist. 
Hecker,     Paul,     102,    Fenchurch     Street,      London,     E.C., 

Chemical  Merchant. 
Heckmann,   C.,   9,   Gorlitzerufer,  Berlin,   S.O.,  Germany, 

Chemical  Apparatus  Maker. 
Hedley,   Armorer,  Mayfield,  Gcsforth,  Newcastle-on-Tyne, 

Soai>  Manufacturer. 
Hedley,  Geo.  H.,  2,  Croxteth  Road,  Prince's  Park,  Liverpool, 

Chemical  Manufacturer. 
Hedley,  John,   jun.,  Brabant  House,  Philpot   Lane,   E.C. ; 

and   (Journals')    21,  Russell    Chambers,    Bloomshury, 

W.C.,  Chemical  Merchant. 
Heerlein,   Robert,   Pennsylvania   Salt    Manufacturing   Co., 

Natrona,  Pa.,  U.S.A..  Salt  Works  Chemist. 
Hefford,  Geo.,   King  Alfred's   Grammar   School,  Wantage, 

Berks,  Chemical  Instructor. 
Hehner,  O.,  1 1,  Billiter  Square,   London,   E.C,   Analytical 

and  Consulting  Chemist. 
Heiscb,  Godfrey   P.,  325,  Clapham    Road,  London,  S.W., 

I  las  Engineer. 
Hellier,  E.   A.,   Ill,  Westbourne    Avenue,   Hull,    Varnish 

Manufacturer. 
Hellon,    Dr.    R.,   47,   New    Lowther   Street,  Whitehaven, 

Analytical  and  Consult  ing  Chemist. 
Helm,  H.   J.,    Simonstone,    Hammelton   Road,     Bromley. 

Kent,  Superintending  Analyst  (Somerset  House). 
Hemingway,  II.,  60,  Mark  Lane,  London,  E.C,  Chemical 

Manufacturer. 
Hempleman,  F.  S.,  Wennington  House,  Wennington,  Rom- 
ford, Essex,  Manure  Manufacturer. 
Henderson,  .las..  I :!.  Denmark  Street,  Darlington,  Analyst. 
Henderson,    Norman  M.,  Broxburn  Lodge,  Broxburn,  N.B., 

Oil  Works  Manager. 
Henderson,  Prof.   G.   G.,  The  Technical    College,    George 

Street,  Glasgow,  Professor  of  chemistry. 
Henderson,  W.  F.,  Moorlield,  Claremont  Gardens,  Newcasfle- 

on-Tyne. 
Hendrichs,    Frank     1L,    Imperial     Wharf,     46,    Banksidc, 

London,  S.E.,  Chemical  Merchant. 
Hendrick,  J  as.,  Agricultural  Department,  60,  John  Street, 

Glasgow,  Lecturer  on  Agricultural  Chemistry. 
Hennin,  Alphonse,    MonOngahela   Furnaces,   McKeesport, 

Pa.,  U.S.A.,  Metallurgical  (hemist. 
Henshaw.   Jno..    Green    Lane,   Brook    Street,   Manchester, 

Soap  Manufacturer. 
Henshaw,  Sam..  Staffordshire  Chemical  I  lompany,  Limited. 

Tunstall,  Stoke  on-Trent,  Chemical  Works  Manager. 
Hepburn,  J.    G.,    Priory    Works,    Dartford,    Kent.    Leather 

Manufacturer. 
Herf,  O.,  Herf  &   Frerichs  Chemical  Co.,  St.   Louis,  Mo., 

U.S.A..  Chemical  Manufacturer. 
Heriot,  James,  18,  Dumbiedykes  Road, Edinburgh,  Mineral 

Water  Manufacturer. 
Herman,  W.  1).,  Eccleston  Park,  Pr.scot,  Lancashire,  Glass 

Works  Chemist 
Heron,  J.,  110,  Fenchurch   Stret    .   London,  E.C,   Glucose 

Chemist. 


Herriot,  Wm.  Scott,  187,  Osinastou  Road,  Derby,  Sugar 
Works  Engineer. 

Herrmann,  R.  W.  (Herrmann,  Keller  &  Co.),  102,  Fen- 
church Street,  London,  E.G.,  Chemical  Merchant. 

Hersatn,  Ernest  A..  State  University.  College  of  Mines, 
Berkeley,  ( lal.,  CT.S  V.,  Assistant  in  Sanitary  ( Ihemistry. 

Herschel.  Prof.  A.  S.,  F.R.S.,  Observan  <\  Souse,  Slough, 
Bucks,  Hon.  Professor  of  Experimental  Physics. 

Herzmaun,  Dr.  M.,  c/o  Kris,  ill.  Hetzgasse  10,  Vienna, 
Austria,  Technical  (.'hemist. 

Hesketh,  Everard,  Dartford  Ironworks,  Dartford,  Kent, 
( 'ivil  Enginet  r. 

Heslop,  Oliver,  Allhusen's  Works,  Gateshead-on-Tyne, 
Analytical  Chemist. 

Hess,  Dr.  Adolph,  Oil  Works,  Leeds,  Chemical  Manufac- 
turer. 

Hetherington,  Dr.  Albert  E.,  Ammonia  Soda  Works,  Fleet- 
wood, Lancashire,  Analytical  Chemist. 

Hewitt,  A  H,  The  Green  Island  Cement  Co.,  Liiu.,  Hong 
Kong,  China,  Engineer. 

Hewitt,  i)r.  1).  B.,  Oakleigh,  Northwicb,  Cheshire,  Alkali 
Manufacturer. 

Hewlett,  John  C,  40  — 42,  Charlotte  Street.  Great  Eastern 
Street,  London,  E.C,  Manufacturing  Chemist. 

Hey,  Harry,  Queen's  Mills,  Savile  Town.  Dewsbury, 
Dyer.  " 

Heyden,  Dr.  F.  von,  Chemische  Fabrik,  Radebeul,  bei 
Dresden,  Germany,  Salicylic  Acid  Manufacturer. 

Heyl,  J.  F.dw.,  38,  Bury  New  Road,  Uigher  Broughton, 
Manchester,  Chemical  and  Electrical  Enginei  r. 

Heys,  W.  E.,  7o,  Market  Street,  Manchester,  Engineer  and 
Patent  Agent. 

Beys,  Z.  J..  Stonehouse,  Barrhead,  N.I!..  Calico  Printer. 

Heywood,  J.  G.,  127,  Sutherland  Avenue,  Maida  Vale, 
London,  W-,  Analytical  Chemist. 

Heywood,  J.  H.,  Sparth  Cottage.  Manchester  Road,  Roch- 
dale, Technical  Chemist. 

Heywood,  J.  S.,  7,  Caledonian  Road,  King's  Cross,  London, 
N.,  Chemical  Manufacturer. 

Hibbert,  W.,  14,  Goldhurst  Terrace,  South  Hampstead, 
N.W.,  Analytical  Chemist. 

Hicks,  .las.  A.,  co  I!.  Kcdnnod.  4,  Bi»hop-gate  Street 
Within,  London,  E.C,  Analytical  Chemist. 

Higgin,  W.  1L,  Hopefleld,  Bolt on-le-Moors,  Chemical  Manu- 
facturer. 

Higgins,  C  L.,  c  o  United  Alkali  Co.,  Liai.,  Muspratt's 
Works,  Widues  ;  and  (Journals)  7'J,  Bedford  Street 
South,  Liverpool,  Manufacturing  Chemist. 

Hill,  Frank,  32,  Water  Street,  New  York.  U.S.  \.,  Manufac- 
turing Chemist. 

Hill,  .).  K.,  Fullarton  Cottage,  Irvine.  N.P,  ,  Manufacturing 
Chemist. 

Hill,  Sydney,  11,  Salisbury  Street.  The  Park,  Hull.  Analy- 
tical Chemist. 

Hills,  C.  H.,  Anglcsea  Copper  Works,  Low  Walker, 
Newcastle-on-Tyne,  Copper  Smelter. 

Hills,  II.,  Chemical  Works,  Deptf'ord.  Lou  Ion. S.I-:..  Chemical 
Mann'aetur  r. 

Hills.  Harold  F.,  Pine  Island  Post  (  Hlice,  Kent,  Auckland, 
New  Zealand.  Analytical  Chemist. 

Hills,  M.  II.,  Tower  Varnish  Works,  Long  Acre,  Nechells, 
Birmingham,  Varnish  Manufacturer. 

Hills,  W.,  225,  Oxford  Street,  London.  W..  Pharmaceutical 
Chemist. 

Hilton,  Edgar  G.,  37.  Kiurlandsky  Street.  St.  Petersburg, 
Russia,  Varnish  and  Paint  Manufacturer. 

Ilindle,  J.  H.,  8,  Cobham  Street,  Accrington,  Dyeworks 
Managt  r. 

Hinds,  James,  127.  Gosford  Street,  Coventry.  Pharmaceuti- 
cal Chemist. 

Hinmaii.  Bertrand  C,  co  Ironclad  Manufacturing  Co., 
186,  <  look  Street,  Brooklyn,  E.D..  U.S.A..  Metallurgical 
Chemist. 

Hinshelwood, Thos.,  Glasgow  Oil  and  Paint  Works,  Glen- 
park  Street,  Glasgow,  ( ►  i I  Keliner. 

Hirst,  II.  Reginald,  I,  Marlboro'  Villas,  Victoria  Avenue, 
Harrogate,  Yorks.  Works  Chemist. 

Hodge, 'Andrew,  Dalmonach  Printworks.  Alexandria,  N.B., 
Chemist. 
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Hodges,  Harry  B.,  Southern  Railway  Co.,  1300,  Penn- 
sylvania Avenue,  Washington,  D.C.,  U.S.A.,  Chemical 
Engineer. 

Hodges,  J.  F.,  Analytical  Chemist. 

Hodgkin,  J.,  12,Dynevor  Road,  Richmond,  Surrey,  Chemical 
Manufacturer. 

Hodgkinson,  J.  H.,  Messrs.  E.  Potter  &  Co.,  Dinting  Vale, 
Glossop,  Technical  Chemist. 

Hodgkinson,  Dr.  W.  R.,  8,  Park  Villas,  Blackheath, 
S.E.  (Journals) ;  and  Royal  Military  Academy,  Wool- 
wich, S.E..  Prof,  of  Chemistry. 

Hodgson,  C,  High  House,  Eppleby,  Darlington,  Metallur- 
gical <  'heniist. 

Hodgson,  Will.,  66,  Deansgate,  Manchester,  ( > i I  and  Colour 
Broker. 

Hogben.  W.,  IS,  Hunter's  Read,  Handsworth,  liirmingham, 
Analytical  Chemist. 

Hogg,  Quintiu,  23,  Rood  Lane,  London,  E.C.,  Mer 
chant. 

Hogg,  T.  W.,  c/o  John  Spencer  &  Sons,  Newburn  Steel- 
works, Newcastle-on-Tyne,  Metallurgical  Chemist. 

Ilolden,  G.  H.,  Langley  Place,  Victoria  Park,  Manchester, 
Manufacturing  Chemist. 

Ho'.gate,  S.  V.,  29,  Long  Row,  Nottingham,  Pharmaceutical 
Chemist. 

HoUT&te,  T.  E.,  146,  Blackburn  Road,  Darwen,  Lancashire, 
Metallurgist. 

Holgate,  T.,  12,  Hyde  Park  Road,  Halifax,  Gas  Engineer. 

Holland,  Jos..  70,  Higher  Ardwick,  Manchester,  Brewer. 

Holland,  Philip,  22,Taviton  Street,  Gordon  Square,  London, 
W.( '..  Analytical  Chemist. 

Holland,  Philip  H.,  958,  Sherbrcoke  Street,  Montreal, 
Canada,  Merchant. 

Hoiliday,  R.  (Read,  Holliday  &  Sons),  Huddersfield,  Dye 
Manufacturer. 

Holliday,  Thus.,  Lunnclough  Hall,  Huddersfield,  Aniline 
Dye,  Manufacturer. 

Holloman,  Fred  R.,  396,  Barking  Road,  Plaistow,  E.,  Sugar 
Works  Chemist. 

Holloway,  G.  T.,  57  and  58,  Chancery  Lane,  W.C.,  Analy- 
tical and  Consulting  Chemist. 

Holloway,  Wm.,  Newlands,  Middlesbro',  Manufactuiing 
Chemist. 

Holmes,  Eliwood,  Wellburn,  Jesmond,  Newcastle-on-Tyne, 
Colour  Manufacturer. 

Holmes,  F.  G.,  1,  Grange  Avenue,  Chapeltown  Road,  Leeds, 
Technical  Chemist. 

Holmes,  J.,  96,  Holland  Road,  Brixton,  London,  S.W., 
Analytical  Chemist. 

Holt,  J.  W.,  North  Road,  Clayton,  near  Manchester, 
Chemical  Works  Manager. 

Holton,  E.  C,  Sherwin-Williams  Co.,  100,  Canal  Street, 
Cleveland,  Ohio,  U.S.A.,  Chemist. 

Holzapfel,  Max.,  Quayside,  Newcastle-on-Tyne,  Manufac- 
turer. 

Homfray.  D.,  6,  Dartmouth  Row,  Greenwich,  S.E.,  Analy- 
tical Chemist. 

Hooker,  Benj.,  Pear  Tree  Court,  Farringdon  Road,  London, 
E.G.,  Mechanical  Engineer. 

Hooper,  E.  G.,  The  Laboratory,  Somerset  House,  London, 
W.C,  Analytical  Chemist. 

Hooper,  Ernest  1*\,  Wear  Fuel  Works,  Hendon  Dock.  Sun- 
derland, Technical  Chemist. 

Hope,  Jas..  The  Nickel  Co.,  Kirkintilloch,  N.B.,  Nickel 
Works  Manager. 

Hopkin,  W.  K.,  Fernbrae,  Brondesbury  Park,  N.W., 
Chemical  Manufacturer. 

Hopkins,  Erastus,  Post  Office  Box  5.30,  Rumford  Falls, 
Maine,  LT.S.A.,  Chemist. 

Hopkins,  Gerald  V.  (Journal), Estab"  Bella  Vista,  Fondicion 
y  Beneficiadora,  Antofagasta,  Chili ;  and  (subscription) 
Nicholaston  House,  Penmaen,  near  Swansea,  Metallur- 
gist. 

Hopkins,  Herbert  W.,  13,  Harrington  Gardens,  South 
Kensington,  S.W.,  Metallurgist. 

Uopkinson,  John,  Marion  Street,  Lister  Hills,  Bradford, 
Yorks,  Lubricant  Manufacturer. 

Horn.  Wm.,  Lautaro  Nitrate  Co.,  Taltal,  Chili,  Technical 
Chemist. 


I    Horn,   W.  Freeman,  Wandle  Colour  Works,   South  Street, 

Wandsworth,  S  W.,  Varnish,  Paint,  and   Printing  Ink 

Manufacturer. 
Home,  W.  I).,  Yonkers,  N,Y.,  U.S.A.,  Consulting  Chemist. 
Horner,  Jarvis  W.,27,  Brookfield  Road,  Sheffield,  Analyst. 
Horrocks,  W.  A.,  5,  Egerton  Avenue,   Urmston,  near  Man- 
chester, Bleacher  and  Finisher. 
Horsman,  Fred.,  78,  Ham  Park  Road,  Forest  Gate,  Essex, 

Chemist. 
Horton,  William,  38,  Belvidere  Road,  Prince's  Park,  Liver- 
pool, Analytical  Chemist. 
Hosie,    G.    H.,    Davidson    Place,    Innellan,    Argyllshire, 

Technical  Chemist. 
Hoskins,  A.  Percy,  25,  Cromwell  Road,  Belfast,  Analytical 
/  Chemist. 

Houston,    John,    14,    Charlotte    Street,     Manchester,    Dry- 
salter. 
Houston,   Robt.   S.,  Briar    Villa,  Greenlaw   Drive,   Paisley, 

N.I5.,  Analytical  Chemist. 
llovenden,    Fred.,   Glenlea,   Tim  low    Park    Road,    West 

Dulwich,  S.E. 
Howard,   A.    G.,    Holmbury,    Woodford,   Essex,  Chemical 

Manufacturer. 
Howard,  D,  Devon  Home,  Buckhurst  Hill,  Essex,  Chemical 

Manufacturer. 
Howard,  D.  L.,  City  Mills,  Stratford,  London,  E.,  Chemical 

Manufacturer. 
Howard,  W.  D.,  City  Mills,  Stratford,  London,  E.,  Chemical 

Manufacturer. 
Howorth,  Franklin  W.,  c/o  Lloyd  Wise,  4G,  Lincoln's  Inn 

Fields,  W.C,  Manufacturing  Chemist. 
Hughes,   J.,    79,   Murk    Lane,  London,    E.C.,    Agricultural 

Chemist. 
Hughes,    T.,    31,     Loudon     Square,     Cardiff,     Analytical 

Chemist. 
Huline,  J.,   Newton   Chemical    Works,    Hyde,    Manchester, 

Analytical  Chemist. 
Ilumfrcv,    (has.,    Winnington     Park,     Northwich,    Alkali 

Works  Manager. 
Hummel,  Prof.   J.  J.,  152,  Woodsley  Road,  Leeds,  Prof,  of 

Dyeing. 
Humphrys,    N.    H.,     Gasworks,     Salisbury,     Wilts,    Gas 

Engineer. 
Hunicke,  H.  Aug.,  1219,  Missisippi  Avenue,  St.  Louis,  Mo., 

U.S.A.,  Adjunct  Prof,  of  Applied  Chemistry. 
Hunt,   Bertram,    P.O.    Box    Hint;,    Denver,    Col.,   U.S.A., 

Technical  Chemist. 
Hunt,   C,    Gasworks,    Windsor    Street,   Birmingham    (las 

Engineer. 
Hunt,  E.,  Wood  Green,  Wednesbury,  Staffordshire,  Chemical 

Manufacturer. 
Hunt,  F.  J.,  Bow  Bridge  Soap  Works,  Stratford,  E.,    S.,qi 

Manufacturer. 
Hunt,  J.  S.,  Appleton,  Widnes. 
Hunt,  L.  W.,  Carlton  Terrace,  Whalley  Range,  Manchester, 

Faint  and  Colour  Manufacturer. 
Hunt,    W.,    Hampton    House,   Wednesbury,   Staffordshire, 

Chemical  Manufacturer. 
Hunter,  Prof .  Matthew,  Rangoon  ( iollege,  Rangoon, Burmab, 

Prof,  of  Chemistry, 
Hunter,   Sidney   H.,  202,  Bow   Road,  E.,  Mechanical  En- 
gineer. 
Huntington,  Prof.  A.  K,  King's  College,   Strand,   Loudon, 

WlC,  Prof,  of  Metalluigy. 
Hunton,  Henry,  Greystone,  Carlton,  Ferryhill,  co.  Durl  am. 

Chemist. 
Hunzinger,  A.,  Dinting  Vale  Printworks,   Dinting,  Derby- 
shire, Calico  Printer. 
Hurry.'E.  H.,  Atlas  Cement  Co.,  143,  Liberty  Street,  New 

York,  U.S.A.,  Mechanical  Engineer. 
Hurst,  G.   H.,  22,   Blackfriars  Street,   Salford,   Manchester, 

Analytical  Chemist. 
Hurter,    Dr.   F.,  Widnes ;    and   (Journals)    Holly    Lodge, 

Cressington     Park,     Liverpool,     Technical      Director 

(United  Alkali  Co.). 
Huskisson,    P.    L.,    77,   Swinton    Street,   London,    W.C, 

Chemical  Manufacturer. 
Huson,  C.  W.,  5,   York    Buildings,  Dale  Street,  Liverpool, 

Analytical  Chemist. 
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Hntcheson,    Jno.    1'.,    22,    St.    Enoch    Square,    Glasgow, 

( Shemical  Manufacturer. 
Hutchinson,  C.  C,   Engineering  Works,  Carpenter's  Road, 

Stratford,  E.,  Chemical  Engineer. 
Hutchinson,   Chas.   If.,    Falcon    Works,   Sackville   Street, 

Barnsley,  Yorkshire,  Gas  Engineer. 
Hutchinson,  T.  J.,  Aden   House,  Manchester  Eoad,  Bury, 

Analytical  and  ( consulting  Chemist. 
Mutton  Moss,   F.    K..  S2,  Selborne  Koad,  West   Brighton, 

Chemist  and  A  -jut. 
Huxley,  J.  II.,  15,  Kenwood  Park  Road,  Sharrow,  Sheffield, 
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Lawrance,    H.    A.,  31,  Castle   Street,   Cape  Town,  South 

Africa,  Analytical  Chemist, 
Lawrence,  Jas.,  Repauuo  Chemical  Co.,  Paulsboro',  N.J., 

U.S.A.,  Assistant  Superintendent  of  Works. 
Laws,  J.  P.,  41,  Clifton  Road,  Crouch  End,  N.,  Analytical 

Chemist. 
Lawson,  Arthur  J.,  Marsh  Soapworks,  Bristol,  Soap  Manu- 
facturer. 
Lawson,  Dr.   T.  A.,  114,  Alexandra  Road,  London,  N.W., 

Colour  Chemist. 
Lawton,    Thos.,    Calthorpe  House,  Aldridge    Road,   Perry 

Bar,  Birmingham,  Chemical  Works  Manager. 
Lnycoek,  Dr.  W.  F.,  2,  Park  Street,   Dewsbury,  Analytical 

Chemist. 
Leach,  Walter,   22,   St.  Andrew's   Place,   Bradford,  Yorks, 

Analytical  Chemist. 
Leather,  Dr.  J. TV.,  Dehra  Dun,  N.W.P.,  India,  Agricultural 

Chemist,  Government  of  India. 
Le  Boutillier,  Clement,  c/o  Taylor  Iron  and  Steel  Co.,  High 

Bridge,  N.J.,  U.S.A.,  Chemist. 
Ledoff,  Prof.  A.,  Technological   Institute,  Kharkoff,  Russia. 

Professor  of  Chemistry. 
Ledoux,    Dr.    Albeit    R.,   9,   Cliff  Street,  New  York  City, 

U.S.A.,  Chemist. 
Lee,    C.    'Pennant,   14G,    Franklin    Street,    Boston,   Mass., 

U.S.A.,  Analytical  Chemist. 
Lee,   J.    W.    Richmond,    70,    St.    Helens    Gardens,   North 

Kensington,  W.,  Mining  Engineer. 
Lee,  S.  Wright,   6-10,   Whitechapel,   Liverpool,   Wholesale 

Druggist. 
Lee,  Theo.  II  .  c  0  Messrs.  Johnson  and  Matthey .  7s,  Hatton 

Garden.  London,  E.C.,  Analytical  Chemist. 
Leech,  Jno.  E„  e  o  Jas.  Lee  and  Co.,  72.  Pine  Street,  New 

York  City,  U.S. A.,  Chemical  Merchant. 
Leeds,  1\  H.,  26,  East  Hank,  Stamford  Hill.   X..  Analytical 

Chemist, 
Leese,  Joseph,  3,  Lord  Street  West,  Southport. 
Leete,  Jos.,  19 — 25,  Bennondscy   Street,  S.E.,  Lithographic 

Printer. 
Leffmann,    Dr.    II..   715,  Walnut  Street,   Philadelphia,    Pa., 

U.S.A.,  Analytical  and  Consulting  Chemist. 
Leigh,    (Veil,    Adderley    Park    Polling    Mills,    Birmingham, 

Technical  ( ihemist. 
Leitch,    .'n"     W.,     Milnsbridge    Chemical    Works,    near 

Huddersfield,  Aniline'  Dye  Manufacturer. 
Lenders,  A.  W.    II.,   Baj    City.    Mich.,    U.S.A.,  Technical 

( Ihemist. 
Leonard,  I'..  Enfield  Lodge,  St.  John's   Road,  Blaekheatb, 

S.E.,'  Chemical  Manufacturer. 
Lennox,    Robt.    X.,    Ko\aI    In-tiiution,   Albemarle   Street, 

Loudon.  W..  Chemical  Demonstrator. 
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Leonard,  Wm.  J..  Hope  Chemical   Work*,  Hackney   Wick, 

E.,  Naphtha  Distiller. 
Lequin,  E.,  9,  Rue  Ste.  Cecile,  Paris,  Director  of  St.  Gobain 

Glassworks. 
Lesinsky,  Jos.,  25,  East   72nd  Street,   New  York,   U.S.A., 

Manufacturing  Chemist. 
Leslie,  H.  Mackenzie,  c  o  Mysore  G.M.  Co.,  Lim.,  Oorgautn, 

Mysore,  South  India,  Chemical  Engineer. 
Lester,   J.  H.,  51,    Arcade   Chambers,    St.   Mary's    Gate, 

Manchester,  Analytical  Chemist. 
Lett,  Stephen  J.,  25,    Percy  Street,  Liverpool,  Analytical 

Chemist. 
Lever,     Jas.     D-,     Thornton      Hough,      Cheshire,      S  ap 

Manufacturer. 
Lever,    Wm.     H.,    Thornton    House,     Thornton     Hough,' 

Cheshire,  Soap  Manufacturer. 
Levinstein,  Ivau,  21,   Minshull  Street,  Manchester,  Colour 

Manufacturer. 
Lewes,  Prof.  Vivian  I!.,  Royal  Naval   College,    Greenwich, 

S  F,.,  Professor  of  Chemistry. 
Lewinton,  B.,   14,  Cleveland  Street,  Eitzroy  Square,  Lon- 
don, S.W. 
Lewis,  A.  E.,  SO,  Tritonville  Road,  Sandymount,  Dublin, 

Analytical  Chemist. 
Lewis,  G.  T.,  505,  Provident  Buildings,  South  and  Chestnut 

Streets,  Philadelphia,  Pa.,  U.S.A..  Merchant. 
Lewkowitsch,  Dr.  Julius,  Lancaster  Avenue,  Fennel  Street, 

Manchester,  Consulting  Chemist. 
Lichtensteiu,  Theodore,  Chemical  Works,  Silvertown,  Lon- 
don, E.,  Manufacturing  Chemist. 
Liddle,  G.  A.,  313,  Walmersley   Road,   Bury,   Lancashire, 

Chemist  (K.  D.  Milnes  and  Bro.,  Dvewood  F^xtractors). 
Liddle,   W.    T.,    Carr  Bank,  Walmersley,    Bury,   Chemist 

and  Manager  (Dyewood  Extract  Works). 
Lidgey,   Cecil  R  ,  43,   Marmora   Road,   Honor   Oak,   S.K.. 

Analyst. 
Liebert,  Dr.  M.,  c/o   1!.   Dewhnrst  and  Co.,  Lim.,  Birstal, 

near  Leeds,  Chemist. 
Liebmann,     Dr.     A.,     61,    Marsden    Street,    Manchester, 

Analytical  Chemist. 
Lightfoot,  T.  E.,   8S,    Arden    Terrace,  Accrington,   Calico 

Printer's  Chemist. 
Lilly,    Oliver    M.,    The    Croft,    Spondon,    Derby,   Colour 

Manufacturer. 
Lindley,  Hubert  E.,  Chemical  Laboratory,  Royal  Veterinary 

College,  Camden  Town,  N.W,  Analyti  al  (  lu  inist. 
Ling,    Arthur   R.,    45,   Lambton   Road,   Cottenham   Park, 

Wimbledon.  Chemist  (Sugar). 
Lishman,  W.  W.  L.,    Glen    Dyeworks,    Cornholme,    Tod- 

morden,  Dyeing  Chemist. 
Little,   Wm.  G.,  Blendon   Grove,  Bexley,  Kent,   Chemical 

Manufacturer. 
Littlejohn,  J.,  c/o  African  Banking  Corporation,  Johannes- 
burg, S.A.K.,  Analytical  Chemist. 
Liversedge,  A.  J.,  45,  Scotland  Street,  Glasgow,  Mechanical 

Engineer. 
Liversidge,  Prof.  A..  F.R.S.,  The  University,  Sydney,  New 

South  Wales,  Professor  of  Chemistry. 
Livesey,  Frank,  South  Metropolitan   Gas  Co.,    709a,   Old 

Kent  Road,  London,  S.E.,  Gas  Engineer. 
Livingston,  W.  J.,  London  County  Council,  Spring  Gardens, 

London,  S.W.,  Analytical  Chemist. 
Llewellyn,  Geo.  H.,  Pencraig,  Caerau  Park,  Newport,  Mon., 

Solicitor  and  Science  Student. 
Lloyd,   Harold   T.,    1,    Hermon    Hill,    Snaresbrook,   N.E., 

Analytical  Chemist. 
Lloyd,  Herbert,   c/o  Electric  Storage   Battery  Co.,  Drexel 

Building,     Philadelphia,    Pa.,     U.S.A.,    Chemist     and 

Electrician. 
Lobry  de  Bruyn,  Dr.  C.  A.,  2C  Parkstraat  151,  Amsterdam, 

Holland,  Dutch  Navy  Chemist. 
Lodge,   A.    S.,   Newchurch,    near    Manchester,    Technical 

Chemist. 
Lodge,  Edw.,  94,  Bradford  Road,  Huddersfield,  Teacher  of 

Wool  Dyeing. 
Loewenthal,    Dr.    R.,  Markustrasse  49,  Berlin,  O.,  Textile 

Chemist  and  Lecturer  on  Dyeing. 
Lomas,  T.,  Cleveland,  Minehead,  Taunton,  R.S.O.,  Chemical 

Manufacturer. 


Lombard,   Emile,    12,    Rue   Breteuil,    Marseilles,    France, 

Director  of  Pyrites  Co. 
Longshaw,  Jas.,  3,  Church  Road,  Seaforth,  near  Liverpool, 

Manulacturing  Chemist. 
Lord,  E.  J.,  Brooklauds,  Millbrook,  Stalybridge,  Analytical 

Chemist. 
Loreuz,  H.,  7   and  8,  Idol  Lane,  London,   E.C.,  Chemical 

Merchant. 
Lorimer,  J.,  Britannia  Row,  Islington,  N.,  Manufacturing 

Chemist. 
Lorrain,  J.   G.,   Norfolk   House,   Norfolk    Street,    Strand, 

London,  W.C.,  Civil  Engineer. 
I.osanitsch,    Prof.    S.    M.,   Belgrade,   Servia,   Professor   of 

Chemistry. 
Lott,  F.  E.,  The  Laboratory,  Bridge  Chambers,  Burton-on- 

Trent,  Consulting  Brewing  Chemist. 
Loughton,  J.  P.,  Washington  Chemical  Works,  co.  Durham, 

Technical  Chemist. 
Louis,  1).  A.,  77,  Shirland  Gardens,  London,  W.,  Metallurgist 

and  Mining  Engineer. 
Louis,  Prof.  Henry,  Durham  College  of  Science,  Newcastle- 

ou-Tvne,  Professor  of  Mining. 
Love,  Dr.'  E.  G.,  80,  East  55th   Street,  New  York,  U.S.A., 

Analytical  Chemist. 
Lovejoy,  Frank  W.,   1 70,  Chesnut  Street,  Cambridgeport, 

Mass..  U.S.A.,  Chemical  Engineer. 
Lovibond,  J.  W.,26,  St.  Ann's  Street,  Salisbury,  Tintometer 

Manufacturer. 
Lovibond,    T.    W.,    Tyne     Brewery,     Newcastle-on-Tyne, 

Brewer. 
Lowe,  C.  W.,  Suinmerfield  House,  Reddish,  near  Stockport, 

Manufacturing  Chemist. 
Lowe,  Jas.  S..  c  0  .Mauritius  Estates  and  Assets  Co.,  Lim., 

Port  Louis,  Mauritius,  Sugar  Planter. 
Lowe,  W.  1'.,  9,  Hough  Green,  Chester,  Analytical  Chemist. 
Lowson,  J.  G.  F.,  Polton   Paper   Works,   Midlothian,  N.H  , 

Paper  Maker. 
Lucas,   Alf.,   Government   Laboratorv,    Somerset    House, 

W.C.,  Analyst. 
Lucas,  Bernard  R.,  32,  Ayresome   Street,   Middlesbrough, 

Alkali  Works  Manager. 
Lucas,     R.,     Alwinenstrasse      11,      Wiesbaden,      Germany, 

Technical  Chemist. 
Luck,    A.,    Powder    Mills,    Dartford,     Kent,     Explosives 

Chemist. 
Luck,  E.,  68,  Sumner  Street,  Southwark,  S.E.,  Manufacturing 

Chemist. 
Ludlow,  Lionel,   c/o    Cape   Copper   Mining    Co.,   O'okiep, 

Namaqualind,  South  Africa,  Assayer. 
Lund,  Jas.,  142,  Hawthorne  Street,  Maiden,  Mass.,  U.S.A., 

Ammonia  Works  Manager. 
Lundholm,  Carl  0.,  Ardeer  Factory,  Stevenston,  Ayrshire, 

Explosives  Works  Manager. 
Lunge,    Dr.    G.,    Englisches    Viertel,   Hottingen,    Zurich, 

Switzerland,  Professor  of  Chemistry. 
Lungwitz,  Eniii  E.,  159,  Front   Street,  New   York,  U.S.A., 

Chemist. 
Lungwitz,  Theo.,  c  o  Chas.  Pfizer  and  Co.,  81,  Maiden  Lane, 

New  York,  U.S.A.,  Superintending  Chemist. 
Lunu,  C,  Woodsome  Lve^.  Kirkburton,  near  Huddersfield, 

Chemical  Manufacturer. 
Lupton,  Sydney,  Grove  Cottage,  Roundhay,  Leeds. 
Luthv,  Edmund  0.,  c/o  Mellwood  Distillery  Co.,  Louisville, 

ky.,  U.S.A.,  Distiller. 
Liithy,  Otto,  2336,  F'airmount  Avenue,  Philadelphia,  Pa., 

U.S.A.,  Analytical  Chemist. 
Luxmoore,  Dr.  Chas.  M.,   Harpenden,  Herts,  Lecturer  on 

Chemistry. 
Lye,  W.  T.,  Braehead,  Cromwell  Road,  Luton,  Beds,  Straw 

Dyer. 
Lyle,    James,    Plaistow   Wharf,     North    Woolwich    Road, 

London,  E.,  Sugar  Refiner. 
Lyle,  Jno.,  21,  Mincing  Lane,  London,  E.C.,  Sugar  Refiner. 
Lyon,  J.  G.,  The  Aire  Tar  Works,  Knottingley,  Y'orks,  Tar 

Distiller. 
Lyte,  F.  Maxwell,  60,  B'inborough  Road,  Redcliffe  Square, 

London,  S.W.,  Chemical  Manufacturer. 
Lytle,   A.   M.,   North   of  Ireland   Chemical    Co.,    Belfast, 

Chemical  Manufacturer. 
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Mtil>ery,  Prof.  Chas.   F.,    9,   Rockwell   Street,   Cleveland, 

Ohio,  U.S.A.,  Professor  of  Chemistry. 
Mabey,  Fred  ().,  19G, Amhurst  Road,  Hackney,  X.E.,  Wine 

Merchant. 
Macadam,    C.    T.,   116,  Fenchurch   Street,  London,   E.C., 

Manure  Work-;  Manager. 
Macadam,  Herbert  E.,  4,  Forest   Place  Villas,  Leytonstone, 

N.E.,  Manure  Works  Manager. 
Macadam,    Dr.    Stevenson,    Surgeons'    Hall,     Edinburgh, 

Chemical  Lecturer  and  Consulting  Chemist. 
Macadam,    Prof.   W.    Ivison,    Surgeons'   Hall,    Edinburgh, 

Professor  of  Chemistry  and  Consulting  Chemist. 
Macadam,    Stevenson,    jun.,    Surgeons'    Hall,     Edinburgh, 

Analytical  Chemist. 
McAlister,    R.,    Lawcs'    Chemical    Manure    Co.,    Limited, 

Barking  Creek,  Essex,  Manure  Works  Manager. 
McAlley,    Robt.,   Bankside,   Falkirk,   N.B.,   Paint   Works 

Manager. 
Macallan,   J.,    3,   Charlemont    Terrace,    Clontarf,    Dublin, 

Analytical  Chemi-t. 
Mncara,   Thos.,  jun.,   6,   West    Bank   Terraee,   Hillhead, 

Glasgow,  Chemical  Student. 
MeArthur,  Jno.,  196,  Trinity  Road,  Wandsworth  Common, 

S.W.,  (  'hemist. 
MeArthur,  J.  B.,  Price's  Patent  Candle  Co.,  Limited,  Brom- 

borough  Pool,  near  Birkenhead,  Oil  Works  Chemist. 
Macarthur,  J.  G.,  98,   Dobbie's   Loan,   Glasgow,   Lubricant 

Manufacturer. 
MeArthur,   J.    S.,   Car.sel  Gold  Extracting    Co.,    Limited, 

108a,  Hope  Street,  Glasgow,  Technical  Chemist. 
MeArthur,     Thos.,    Caimdhu,     Kirklee     Road,    Glasgow, 

Dry  Salter  and  Dye  wood  Extractor. 
McBretney,   E.   G.,   Pontefract    Road,   Castleford,   Yorks, 

Glass  Works  Chemist. 
McCallum,     J.     M.,     South     Park,     Paisley,    N.B.,     Soap 

Manufacturer. 
McCalmau,  D.,   Waterside,   Irvine,   N.B.,    Technical   Che- 
mist. 
McCann,  Owen,   532,  Old  Ford   Koad,   Bow,  E.,   Printing 

iDk  Manufacturer. 
xMcCombie,   G,  c/o  C.   Gross  and  Co.,   9,   Mincing  Lane, 

London,  E.G.,  Drug  and  Chemical  Merchant. 
McCowan,  W.,  The  Brewery,  Reading,  Berks,  Brewer. 
McCulloeh,  J.,  Oakleigh,  Rose  Street,  Garnet  Hill,  Glasgow, 

Chemical  Works  Manager. 
McCulloeh,  Norman,  7,  Melrose  Street,  Glasgow,  Analytical 

Chemist. 
McDaniel,  J.  J.,  Bandon,  Ireland,  Distiller. 
Macdonald,  A.,  72,  Great  Clyde  Street,  Glasgow. 
McDonald,   Join,   Distillery   Offices,  F'ort   William,    N.H., 

Distiller. 
Macdonald,  .1.  W..  c/o  Messrs.  H.  Tate  &  Sons,  Love  Lane, 

Liverpool,  Analytical  Chemist. 
McDonald,'!'.  M„  Walilabo  Estate,  St.  Vincent,  West  Indies, 

Sugar  Chemist. 
McDongall,     Arthur,     Fallowfield     House,      Fallowfield, 

Manchester,  Chemical  Manufacturer. 
McDongall,  Isaac,  jun.,  High  Bank,  Didsbury,  Manchester, 

student. 
McDougall,  Isaac   S..    High  Bauk,  Didsbury,    Manchester, 

Manufacturing  t  'hemist. 
McDougall,  .1.  T.,Dunolly,  Morden  Road,EIackheath,  S.E., 

Manufactui  ing  (  hemist. 
MacEwan,    Peter,   4,   Gresley    Koad,    Hornsey   Lane,     \. 

(Journals  >;   ami    42,  Cannon    Street,   E.G.;   Kditor  of 

■•  t  heini-t  and  Druggist." 
McEwen,  Atlmll    I-'..   43,  Gilmore   Road,  Lev/isham,   S.I 

Analytical  Chemist  and  Assayer. 
McEwen,    .las..    Ruthven    House,    Botvden    Lane,    Marple, 

Cheshire,  Aerated  Water  Engineer. 
Macfarlane,     J.    A.,    Santa    Rosalia,    Baja   California,    via 

Guaymas,  Mexico,  .Metallurgical  Chemist, 


Macfarlane,  R.  1'.,   Tharsis   Copper   Works,   East   Moors, 

Cardiff,  Technical  Chemist. 
Macfarlane,  Thos.,  Inland  Revenue  Dept.,  Ottawa,  Canada, 

Analyst  to  Dominion  of  Canada. 
Macfarlane,    Walter,    Garuockside,    Glengarnoek,     R.S.I  I., 

X.I!.,  Chemist  and  Metallurgist. 
McFarlane,  Walter  1).,  c  o  Canada  Taper  Co.,  Craig  Street, 

Montreal,  Canada,  Paper  Manufacturer. 
.McFarlane,    W.   W.,   613,  East   14th    Street,  Chester,   Pa., 

U.S.A.,  Dyeworks  Manager. 
McGeorge,  A.  J.  (subs.),  78,  Mount  Pleasant,  Liverpool; 
and  (Journals)  20."),  West  7Stb  Street,  New  Vol  k  City, 
U.S.A.,  Analytical  Chemist. 
McGhie,    T.    Burns,     in,    St.    James',    New    Cross,   S.E., 

Analytical  Chemist  and  Assayer. 
McGill,  Dr.  J.  T.-  Vanderbilt  University,  Nashville,  Tenn., 

U.S.A.,  Adjunct  Professor  of  Chemistry. 
McGlashan,  John,    Cawnpore    Sugar   Works,    Cawnpore, 

India,  Technical  Chemist. 
McGowan,    John,    Ash    House,    Talke,    near    Stoke-upon- 

Trent,  Colliery  Manager. 
Mcllwaine,  Alf.  W.,  Stoneferry,  Hull,  Oil  Manufacturer. 
Maelniloe,  G.  D.,  Alexandra  Cottage,  Haslett  Street,  Auck- 
land, New  Zealand,  Chemical  Works  Manager. 
Macintosh,    C.  J.,   54,  Leadenhall   Street,   London,  E.C., 

Chemical  Merchant. 
MacKean,    Win.,   Incandescent    Gas    Light    Co.,  Ld.,  14, 
Palmer  Street.  Westminster,  S.W.,  Technical  Chemist. 
McKeehnie,   D.,   Eccleston    Grange,    Prescot,    Lancashire, 

( lopper  Extractor. 
McKeehnie,  I)    M.,  Gre\-tone   House,  Penketh,  near  War- 
rington, Copper  F^xtractor. 
McKellar,  W.    G.,  c/o    United   Alkali  Co.,   Ld.,   Eglinton 

Works,  Irvine,  N.B.,  Technical  Chemist. 
M.  K.  una,  Dr.  Chas.  F.,  221,  Pearl  Street,  New  York  City, 

ISA..  Chemist. 
McKenzie,   Angus,  52,  Water  Street,  New   York,  U.S.A., 

Essential  I  lils  Manufacturer. 
Mackenzie,  Dr.  G.  S.,  Sydney  Smelting  Works,   Woolwich, 

N.S.W.,  Metallurgical  Chemist. 
Mackenzie,   Robt.    W.   R.,  Huntingtowerlield,  Perth,  N.R., 

Linen  Bleacher. 
Mackenzie,  T.  E,  4,  Ethel  Terraee,  Mount  Florida,  Glas- 
gow, Technical  Chemist. 
Mackenzie,  Dr.  W.  Cossar,  Tewfikieh  College  of  Agricul- 
ture, Ghizeh,  Egypt,  Analytical  Chemist. 
McKerrow,     ('.    A.,     18,     Exchange     Street,    Manchester, 

Analytical  and  Consulting  Chemist. 
McKesson,  John,  91,  Fulton  Street,  New  York  City,  U.S.A., 

Manufacturing  Chemist. 
Mackey,  W.  MeD.,  Victoria  Chambers,   Leeds,   Analytical 

Chemist. 
McKillop,  Jno.,   4,  Galveston  Road,  Putney,  S.W.,   Metal- 
lurgist. 
McKinlav,  R.  W.,  Ameliavillc,  Aytouu  Road,  Pollokshields, 

N.B.,  Metal  Merchant. 
Mackinnon,  A.  K  ,   12,  Fopstone  Road,  Smith  Kensington, 

S.W. 
MacLeau,   Alex.  S.,  31,  Bauk  Street,  Greenock,  N.B.,  Soap 

Refiner. 
McLcllan,  J.   Y.,  34,  Friedrich   Strasse,  Bernburg,  Anhalt, 

Germany,  Chemical  Manufacturer, 
McLeod,  Professor  H.,    F.K.S.,  Cooper's  Hill,  Staines,  Pro- 

fessor  of  (  bemistry. 
Mel.,  od,  Jas.,  Alpine   Villa,  Cardross   Road,  Dumbarton, 

N.I!.,  Analytical  Chemist  and  Gas  Examiner, 
Macmillaii,   Arch.,    Chemical    Laboratory,    29,    Chambers 

Street,  Edinburgh. 
McMillan,   W.   G.,  Metallurgical    Laboratory,  Mason  Col- 
lege, Birmingham,  Metallurgical  ( Ihemist. 
McMullan,  Chas.,  20,   Com  Market,  Belfast,  Ireland,  Soap 

Works  Manager. 
McMurtrie,    J.    M..    21,     Princes    Street,     Pollokshields, 

Glasgow,  Brass  Founder. 
McMurtry,  G.  ('.,  Wallaroo,  South  Australia,  Metallurgist. 
Macnab,   C,  Lillyburn,  Milton   of  Campsie,  N.B.,  Calico 

Printer. 
Maenah,  W.,  14,   (ireat   Smith   Street,  Westminster,  S.W., 
Analytical  Chemist. 
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Mactear,    J.,    28,    Victoria    Street,    Westminster,     S.W., 

Chemical  Engineer. 
MeVie,    Jas.     P.,     Tennaut's    Works,    Hebburn-on-Tyne, 

Analytical  Chemist. 
McVitie,  Robt.,  The  St.  Andrew  Biscuit  Works,  Edinburgh, 

Biscuit  Manufacturer. 
Magnus,    Isidor,    52,    Leadenhall    Street,    London,    E.G., 

(  heinieal  Merchant. 
Mahon,  R.  W.,  Mouongahela  Furnaces,  McKeesport,   Pa., 

U.S.A.,  Analytical  Chemist. 
Major,  J.   Lewis,   Seuleoates,  Hull,  Tar  Distiller  and   Che- 
mical Manufacturer. 
Makin,  James,  Wallhead  Mills,  Rochdale,  Paper  Stainer. 
Mallinckrodt,   Edw.,   Mallinckrodt    Chemical    Works,    Si. 

Louis,  Missouri,  U.S.A.,  Manufacturing  Chemist.  / 

Mancer,  S.  T.,  17,  Gracechurch  Street,  London,  E.C. ;  and 

(Journals)  Varnish  Works,  Wolverhampton  ;  Varnish 

Manufacturer. 
Manhes,   P.,   3,  Rue   Sala,   Lyons,   France,    Metallurgical 

Engineer. 
Mnun,  Harold  H.,  1G,  Aberdeen  Place,  Maida  Vale,  X.W., 

Chemical  Research  Student. 
Mann,    John    C,    19,    New    City    Road,    Plaistow,    E., 

Chemist. 
Manning,  F.   A.,   18,   Billitcr  Street,  London,  E.C,  Analy- 
tical Chemist. 
Manning,  Isaac  H.,  Chapel   Hill,  N.C.,  U.S.A.,  Manufac- 
turing Chemist. 
ManningtoD,  H.  T.,  Grove  House,    Halkyn    Street,  Flint, 

North  Wales. 
Mansbridge,      Wm.,     9,      The      Green,      Stratford,      E., 

Chemist. 
Marchlewski,  Dr.  L.,  25,  Wellington  Street,  Higher  Brough- 

ton,  Manchester. 
Markel,    Dr.    K.,     Lodge    Lane,    Warrington,    Technical 

Chemist. 
Markham,  A.  D.,  71,   Queen   Street,  Hull,  Pharmaceutical 

Chemist. 
Marley,  J.  E.,  Hebburn-on-Tyne,  Iron  Founder. 
Marsh,  J.  T.,  British  Alkali  Works,  Widnes,  Chemist. 
Marsh,  W.,   Union  Alkali  Co.,   Soho  Works,  Manchester, 

Chemical  Manufacturer. 
Marsh,  Walter,  Mysore  West   Gold   Co.,  Link,  Oorgaum, 

Mysore,  South  India,  Engineer. 
Marshall,  Arthur,   05,  Fairholme  Road,  West  Kensington, 

W.,  Chemist. 
Marshall,  Dr.  Hugh,  Chemistry  Department,  The  University, 

Edinburgh,  Professor  of  Chemistry. 
Marshall,  Francis  G,   13,  Noble  Terrace,  Durham   Road, 

Gateshead,  Technical  Chemist. 
Marshall,     Jas.,    Willowbank,    Girvan,     N.B.,    Chemical 

Student. 
Marshall,  Jas.  Burt,  Luncarty,  Perth,  N.B.,  Bleacher. 
Marshall,  Prof.   T.   Rymer,  St.   Mungo's  College,  Glasgow, 

Professor  of  Chemistry. 
Marshall,  Wm.,  149,  Drake  Street,  Rochdale,  Dyer. 
Marshall,  Wm.  (Journals),  c/o  D.  G.  Rose,  Samarang,  Java  : 

and    (subs.)   c/o  D.   R.   Calder  Marshall,   49,    Queen 

Street,  Edinburgh,  Analytical  Chemist. 
Marsland,  Robt.,  Halliwell   Bleaclvworks,  Bolton-le-Moors, 

Analyst. 
Martin,  Alex.  M.,   Douglas    Villa,  Dunbeth   Road,   Coat- 
bridge, N.B.,  Analytical  Chemist. 
Martin,  Chas.  H.,    1,   Oakfield  Terrace,   Crescent,   Salford, 

Oil  and  Soap  Works  Assistant  Manager. 
Martin,    H.,   Poole,   near   Wellington,    Somerset,    Manure 

Works  Manager. 
Martin,    N.    H.,    29,    Mosley    Street,    Newcastle-on-Tyne, 

Manufacturing  Chemist. 
Martin,  T.  Tremills,  45,  Stapleton  Hall  Road,  Stroud  Green, 

N.,  Analytical  Chemist. 
Martin,   W.   H.,    183n,    King's    Road,  Chelsea,    London, 

S.W.,  Analytical  Chemist. 
Martindale,  Wm.,  19,  Devonshire  Street,  Portland  Place,  W., 

Pharmaceutical  Chemist. 
Martineau,   Sydney,   South  Road,    Clapham   Park,   S.W., 

Sugar  Chemist. 
Martino,  F.  W.,  107,  Montgomery  Road,  Sharrow,  Sheffield, 

German  Silver  Manufacturer. 


Martius,  Dr.   C.   A.,  8,   Vosse    Strasse,   Berlin,  Garmarfy, 

Colour  Manufacturer. 
Martyu,   T.    Graham,    4,    The    Avenue,   Truro,   Cornwall, 

Metallurgist. 
Martyn,   W.,    Aftoa   House,    Hebburn-on-Tyne,    Chemical 

Works  Manager. 
Mason,  A.  H.,  Seabury  Buili'ngs,  59 — CI,  Maiden  Lane, 

New  York  City,  I.S.A.,  Manufacturing  Chemist. 
Mason,   J.,   Eynsham    Hall,    Witney,    Oxon,   Director  of 

Pyrites  Co. 
Mason,  J.  Francis,  Eynsham  Hall,  Witney,  Oxon. 
Mason,  Thos.,  Hyson  Green  Works,  Nottingham,  Manufac- 
turing Chemist. 
Mason,  W.  B.,  1 17,  Derby  Street,  Bolton-le-Moors,  Pharma- 
ceutical Chemist. 
Masson,  Prof.  D.  Orme,  University  of  Melbourne,  Victoria, 

Australia,  Professor  of  Chemistry. 
Master,  Ardesheer  B.,  679,  Tardco.  Bombay,  India,  Chemical 

Manufacturer. 
Mather,  Colin,  Salford    Iron   Works,    Manchester,    Engi- 
neer. 
Mather,   J.,  Blaydon   Chemical    Works,    I!laydou-on-Tyne, 

Manager. 
Matheson,  W.  J.,    178,    Front  Street,  New  York,  U.S.A., 

(  luiiiical  Merchant. 
M-.itos,   Louis    J.,    728,    Union    Street,   Philadelphia,  Pa., 

U.S.A.,  Chemist. 
Matthews.    ('.   G.,    St.    John's    Lodge,   Beckenham,   Kent, 

Brewing  Chemist. 
Mawdsley,    W.    II.,   G.P.O.,    Rockhampton,    Queensland, 

Chemist. 
Maxim,    Hudson,    55,    Charing  Cross   Mansions,  London, 

W.C.,  Explosives  Manufacturer. 
Maxwell,  Juo.,   Solway  Chemical  Works,  Silloth,  Cumber- 
land, Chemical  Manure  Manufacturer. 
Maxwell,   Thos.,   49,   Harvie   Street,   Bridgeton,    Glasgow 

(Journals)  ;  and  Mossknowe,  Braeside  Avenue,  Ruther- 

glen,  Manufacturing  Chemist. 
Mayenfeld,  Dr.  E.  von  Salis.     See  under  "  Sails." 
Mayer,  Dr.  Nelson  B.,  407,  North  3rd  Street,   Philadelphia, 

Pa.,  U.S.A.,  Chemist. 
Mayer,    Wm.  Turner,   e/o   Albany   Chemical  Co.,   65 — 67, 

Green   Street,  Albauy,   N.J.,    U.S.A.,   Manufacturing 

Chemist. 
Mayfield,  H.  B.,  Heanor,  near  Nottingham,  Dyer. 
Mayhew,    E.   W.    A.,    High    Street,   Freemantle,   Western 

Australia,  Manufacturing  Chemist. 
Meacham,  Chas.  S.,  Pettridge,  Maidstone,  Kent,  Brewer. 
Mead,  Frank,  Sutton  Gasworks,  Surrey,  Gas  Engineer. 
Meggitt,  II.  A.,  Chemical  Works,  Mansfield,  Notts,  Manure 

Manufacturer. 
Meggitt,  Loxley,  c/o  Saml.  Meggitt  and   Sons,  Lim.,  Mans- 
field, Notts,  Analytical  Chemist. 
Meikle,  Jno.,  4,  Woodlands  Road,  Glasgow,  Journalist. 
Meldola,   Prof.   R.,   F.R.S.,  6,  Brunswick  Square,  London, 

W.C.,  Professor  of  Chemistry. 
Meldrum,  Jas.  Jones,  Atlantic   Works,  City  Road,   Man- 
chester, Manufacturing  Engineer. 
Mellen,  Edwin  D.,  c/o  Curtis,  Davis,  &  Co.,  184,  Broadway, 

Cambridgeport.  Mass.,  U.S.A.,  Soap  Manufacturer. 
Mellon,  W.  W.,    16,  Sandymouut    Road,    Dublin,  Ireland, 

Manufacturing  Chemist. 
Mellor,  S.,  Magnesium  Metal  Co.,  Patrieroft,   Manchester, 

Metal  Refiner. 
Melville,  D.,  P.O.  Box  No.  l.Woodmere,  Wayne  Co.,  Mich., 

U.S.A.,  Chemical  Works  Manager. 
Mendeleeff,    Prof.   D.,    Cadet;    Line   9,   Vassilieff  Island, 

St.  Petersburg,  Professor  of  Chemistry, 
Menges,  Dr.   Franklin,  Peuna.  College,   Gettysburg,    Pa., 

U.S.A.,  Professor  of  Applied  (  bemistry. 
Mensching,  Dr.  C,  Crumpsall  Vale  Works,  Blajkley,  near 

Manchester,  Chemist. 
Menzies,  R.  C,  Inveresk  Mills,  Musselburgh,  N.B.,  Papef 

Maker. 
Mercer,  C.  A.,   22,   Streathbourne   Road,   Upper  Tooting, 

S.W.,  Chemical  Apparatus  Maker. 
Mercer,  J.  B.,  330,  Lower  Broughton  Road,  Manchester. 
Mercer,   F.    M.,    89,  Bishopsgate    Street,    London,    E.C, 

Manufacturing  Chemist. 
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Mercer,  Thos.,  The  Brewery,  E  lenficld,  near  Bury,  Lanca- 
shire, Brewing  Chemist. 

Merck,  E..  Darmstadt,  Germany,  Manufacturing  Chemist. 

MerrelJ,  Geo.,  Lock  Box  "86,  Cincinnati,  Ohio,  U.S.A., 
Manufacturing  <  Ihemist. 

Messel,  Dr.  K.,  Silvertown,  London,  E.,  Chemical  Manufac- 
turer. 

Metca'f,  Jno.,  Moorfield,  Altham,  near  Accrington,  Tar 
Distiller. 

Metcalf,  Win.,  A  spin  House,  ( >swaldtwistle,  near  Accrington, 
Tar  Distiller. 

Mcwburn,  J.  O,  55  and  56,  Chancery  Lane,  London,  W.C., 
Patent  Agent. 

Meyer  Max  E.,  62,  Corso  Venezia,  Milan,  Italy,  Chemist. 

Michaelis,  G.,  292,  Lark  Street,  Albany,  N.Y.,  U.S.A., 
Chemist  and  Professor  of  Pharmacy. 

Milestone,  W.  C,  Garrett  Lane,  Wandsworth,  S.W.,  Che- 
mical Works  Manager. 

Miller,  Dr.  A.  K.,  Kilvert's  Buildings,  tt'itby  Grove, 
Manchester,  Analytical  Chemist. 

Miller,  A.  Russell,  28,  Lilyhank  Gardens,  Hillhead,  Glasgow, 
Printworks  Chemist. 

Miller,  E.  V.,  e/o  New  Zealand  Sugar  Co.,  Auckland,  New 
Zealand,  Sugar  Works  Chemist. 

Miller,  Geo.,  Church  Cottage,  Hulewood,  Lancashire,  Tech- 
nical Chemist. 

Miller,  Dr.  Harry  E.,  12G4,  14th  Street,  Oakland,  Cal., 
U.S.A.,  Analytical  Chemist 

Miller,  Hugh  L.,  414,  North  Front  Street,  Wilmington, 
North  Carolina,  U.S.A.,  Chemist  (Navassa  Guano 
Company). 

Miller,  Dr.  H.  von,  Beatrixgasse  32m,  Vienna,  Austria, 
(  hemical  Manufacturer. 

Miller,  Dr.  John  A.,  Niagara  University,  203,  Ellicott 
Street,  Buffalo,  N.Y.,  U.S.A.,  Professor  of  Chemistry. 

Miller,  Jno.,  Messrs.  fas.  Black  &  Co.,  11,  Exchange  Square. 
Glasgow,  Calico  Printer. 

Miller,  J.  Carlile,  89,  Ruiuford  Street,  Bridgeton,  Glasgow, 
Manufacturing  Chemist. 

Miller,  J.  Hopkins,  23,  McAslin  Street,  Glasgow,  Dyeworks 
Chemist. 

Miller,  Jno.  Poynter,  Sandilands  Chemical  Works,  Aberdeen, 
Technical  Chemist. 

Miller,  Dr.  N.  H.  J.,  Harpenden,  near  St.  Albans,  Agricul- 
tural Chemist. 

Miller,  T.  Paterson,  The  Cairns,  Cambuslang,  near  Glasgow, 
Dyer  and  Printer. 

Miller,  W.  M.,  42,  Canning  St.,  Glasgow,  Sugar  Chemist. 

Mills,  Chas.,  21,  St.  Mary  Abbott's  Terrace,  Kensington, 
W.,  Chemist  to  Colour  Works. 

Mills,  Prof.  E.  J.,  F.R.S.,  60,  John  Street,  Glasgow,  Professor 
of  Chemist rv. 

Milner,  E.,  Hartford  Manor,  Northwich,  Alkali  Manufac- 
turer. 

Milnes,  Edmund,  Seedfield,  Bury,  Lancashire,  Dyeing  Ex- 
tract Maker. 

Milnes,  J.  M.,  c/o  G.  ('.  Whitfield,  1,  Hardshaw  Street, 
St.  Helens,  Chemical  Engineer. 

Miner,  Harlan  S.,  c  o  Welsbach  Light  Co.,  Gloucester  City, 
N.J.,  U.S.A.,  Technical  Chemist. 

Miniati,  T.,  Penketh,  near  Warrington,  Chemist. 

Mistovski,  Louis,  Broadfield  Rubber  Works,  Heywood,  near 
Manchi  ster,  Manager. 

Mitchell.  Chas.  A.,  11,  Hubert's  Grove,  Clapham,  S.W., 
Analyst. 

Mitchell,  J.  W.,  Wood  Leigh,  Clough  Fold,  near  Man- 
chester. Waste  Bleacher. 

Mitchell,  Ralph,  The  Cedars.  I.  Augustus  Road,  Edghaston, 
Birmingham,  Chemical  Student. 

Mitchell,  Robt.,  14,  Marchhall  Road,  Edinburgh,  Gas  En- 
gineer. 

Milling,  E.  K„  416,  Huron  Street,  Chicago,  111.,  U.S., 
Chemical  Manufacturer. 

Moale,  Philip  K.,  c/o  New  York  and  Boston  Dyewood 
Co.,  (Ireenpoint,  Brooklyn,  N.Y.,  U.S.A.,  Analytical 
Chemist. 

Mofl'att-Juhnston,  .1.,  The  Birches,  Midcalder,  N.B., 
( Ihemist, 

Mohr,  Dr.  B.,  69a,  Parliament  Hill,  Ilampstead,  N.W., 
Consulting  Chemist  and  Metallurgist. 


Mole,  Herbert  B.,  2,  Town  St.,  Shepton   Mallet,  Somerset, 

Brewer. 
Moliueux,  John,  C.B.,  SelsleyHouse,  Albert  Road,  Battersea, 

S.W.,  Inland  Revenue  Inspector. 
Moliueux,  Roland,  C-8,  Jersey  Street,  Newark,  N.J.,  I'.S.A.. 

Colour  Work  Chemist  and  Manager. 
Moncriefi,  John,  Elmside,  Balhousie,  Perth,  N.B.,  Glass  and 

Ink  Manufacturer. 
Mond,  L.,  F.R.S.,  20,  Avenue  Road,  Regent's  Park,  London, 

N.W.  ;   and  64,  Via   Sistina,    Rome,   Alkali    Manufac- 
turer. 
Mond,  Robt.  L  ,  Winningtou  Hall,  Northwich,  Chemist. 
Moodie,   W.    E.,    Cioftingca    Works,    Alexandria,    N.B., 

Analytical  Chemist. 
Moody,  Samuel  J.,  ('asil)a   9S8,  Buenos   Ayres,   Argentinn, 

Chemical  Manufacturer.   ■ 
Mook,  Chas.,  Douglashall,  Westeregcln,  Magdeburg,  Ger- 
many, Alkali  Works  Director. 
Monney,    M.,    Chemical    Works,    74,    Rogerson's    Quay, 

Dublin,  Chemical  Manufacturer. 
Moore,  B.  T.,  Longwood,  Bexley,  Kent,  Civil  Engineer. 
Moore,  Chas.  C,  11,  Old  Hall  Street, Liverpool,  Chemist. 
Moore,  Dr.  Geo.  D.,  25,  Catherine  Street,  Worcester,  Mass., 

I  r.S.A.,  Professor  of  Chemistry. 
Moore,  R.  T.,    156,   St.  Vincent  Street,  Glasgow,  Mining 

Engineer. 
Moore,    Thos.,    "  Le    Nickel,"    Noumea,    New    Caledonia, 

Analytical  Chemist. 
Moore,  '1  bos  ,  Northwich,  Cheshire,  Merchant. 
Moore,  Wm,  F.,  Lonsdale,  Temple  Road,  Upper  Rathmines, 

Dublin,  Wholesale  Druggist. 
Moorhouse,  J.  B.,  Cecil  Mount,   Hortou   Park,   Bradford, 

Dyer. 
Mordle,  F.  Dare,  Fishpond  Drive,  The  Park,  Nottingham, 

Starch  Manufacturer. 
Morgan,  Albert  J.,  4S9,  West  Street,  New  York  City,  U.S.A., 

Soap  Manufacturer. 
Morgan,  J.  R.,  Broginin,  Avenue  Road,  Higbgate,  N.,  East 

India  Merchant. 
Morgan,  Jno   .las.,  Riverdale,  Abergavenny,  Assayer. 
Morgans,  Thos.,  The  Guildhall,  Bristol,  Civil  Engineer. 
Morison,  J.   Gillies,  Aberfoyle,   5,   Birdhurst    Road,  South 

Croydon,  Chemist. 
Moritz,  Dr.   E.   R.,    72,  Chancery    Lane,   London,   W.C., 

Brewing  Chemist. 
Morley,  Dr.   H.  Forster,  47,    Broadhurst    Gardens.    South 

Hampstead,  N.W.,  Professor  of  Chemist. 
Morrell,  Jno.  B.,  Holdgate  House,  York,   Co.oa    Manufac- 
turer. 
Morrice,   Jas.   A.,    1,  Athole    Gardens   Place,    Kelvinside, 

Glasgow,  Starch  and  Gum  Manufacturer. 
Mollis,   Dr.  G.   Harris,    72,  Chancery  Lane,   London,   W.C. 

(Journals),  18,  Gwendyr  Road,   West  Kensington,  W., 

Brewing  Chemist. 
Morris,  Herbert  N.,  52,  Maniey  Road,  Manchester,  Technical 

Chemist. 
Mu?ris,   J.    H.,    63    and    65,    Blundeli    Street,    Liverpool, 

Chemist. 
Morris,  R.,  Doncaster,  Chemical  Manufacturer. 
Morrison,   Geo.   R.,   Richmond   House,    Plaistow,    Essex, 

\n,  l\  tical  I  heinist. 
Morrison,  J.,  St.  Peter's  Chemical  Works,  Newcastle-on- 

Tyne,  Chemical  Engineer. 
Morson.T.,  124,  Southampton  Row,  Russell  Square,  London, 

W.C,  Manufacturing  Chemist. 
Morton,  Jas.,  Dalquhurn  Works,  Benton,  N.B.,   Dyeworks 

Manager. 
Mosenthal,     Henry     de,    220,    Winchester    lions,-,    i  n.l 

Broad   Street,     London,    E.C.,     Explosives     Company 

Manager. 

Moss,  J..  Wilson  Street,  New  (ross  Road,  London,  S.E., 
Manufacturing  <  Ihemist. 

Moul,  Frank,  Aldersgate  Chemical  Works,  Southall, Tech- 
nical Chemist. 

Moult,  J.,  Underbill,  Low  fell,  Gateshead-on-Tync,  Secre- 
tary. 

Moulton,  G.  I.,  Sol.o  Mills,  Macclesfield,  Chemical  Manu- 
facturer. 

Mount,  Ivlw.,  ( laklands,  Aughton,  near  Ormskirk,  Assistant 
Secretary  (  United  Alkali  Company). 
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Muir,  J.  P.,  233,  Camdeu  Road,  Loudon,  N.W.,  Clieuiist. 
Muir,  Jas.  Stanley,  Chemical  Laboratory,  The  University, 

Glasgow;  (Journals)  to27, Huntley  Gardens,  Kelviaside, 

Glasgow,  Chemical  Demonstrator. 
Muir-Smith,  W.,  Carolina  fort,  Dundee,  Manager  of  Dundee 

Oil  Works. 
Miiller,  Geo.,  P.O.  Box  486,  Colorado  Springs,  Col.,  U.S.A., 

Chemist. 
Miiller,  Dr.  II.,  F.R.S.,  13,  Park  Square  East,  Regent's  Park, 

Loudon,  N.W.,  Research  Chemist. 
Munro,  Dr.  J.  M.  II.,  Churchfields,  Salisbury,   Professor  of 

Chemistry. 
Munroe,  Prof.  Chas.  E.,  Columbian  University,  Washington, 

D.C.,  U.S.A.,  Professor  of  Chemistry  and  Dean. 
Murdoch,  H.  R.  M.,  4,  Nobel's  Villas,  Stevenston,  Ayrshire, 

Explosives  Chemist. 
Muspratt,  E.   K.,   Seaforth   Hall,   near   Liverpool,  Alkali 

Manufacturer. 
Muspratt,  Max,    Seaforth   Hall,  near   Liverpool,    Technical 

Chemist. 
Muspratt,  S.  K.,  24,  Grove  Park,  Liverpool,  Alkali  Manu- 
facturer. 
Muter,    Dr.    J.,    Winchester    House,    Kennington    Road, 

London,  S.E.,  Chemical  Lecturer. 
Muurliug,  T.   J.   R.,   77,  William  Street,  New   York  City, 

U.S.A.  Dyestuff  Importer. 
Myers,  Wm.  S.,  98,  Easton  Avenue,  New  Brunswick,  N.J., 

U.S.A..    Instructor  in  Chemistry    (New  Jersey  State 

Scientific  School). 
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Nadiein,  Capt.  M.,  7,  Dumskaya,  St.  Petersburg,  Russia, 

Government  Engineer. 
Naef,   Dr.   P.,  P.O.   Box   473,  Kansas   City.    Mo.    U.S.A., 

Technical  Chemist. 
Napier,  J ,  89,  London  Road,  Ipswich,  Chemist. 
Napier,   Jas.,    15,    Princes   Square,  Strathbungo,  Glasgow, 

Manufacturing  Chemist. 
Napier,    Jno.     W.,    Chemical     Works,     Addiewell,    N.B., 

Chemist. 
Nasou,   Carleton    W.,    71,    Beckman    Street,    New   York, 

U.S.A.,  Mechanical  Engineer. 
Najlor,  Wm.,   16,   Walton's  Parade,   Preston,  Lancashire, 

Chief  Inspector  (Ribble  Joint  Committee). 
Naylor,  W.   A.   H.,  38,    Southwark    Street,   London,  S.E., 

Manufacturing  Chemist. 
Neil],   Geo.   D.,  26,  Forsyth  Street,  Greenock,  N.B.,  Sugar 

Refiner. 
Niilson,  James,  107,  High  John  Street,  Glasgow,  Chemist. 
Neilson,  Thos.,  e/o  Utah  Furnace  and  Manufacturing   Co., 

Ogden,  Utah,  U.S.A.,  Metallurgical  Chemist. 
Neilson,  Wm.,  23,  Terrace  Road,  Upton  Manor,  E.,  Techui- 

cal  Chemist. 
Neimau,  H.  S.,  8,  Kast  97th  Street,  New  York  City,  U.S.A., 

Colour  Chemist. 
Nelson,  Arthur  J.,  c/o  Clayton   Aniline  Co.,   Ld.,  Clayton, 

Manchester.  Chemist. 
Nesbit,  Jas.,  1 9,   Wellington   Street,  Portobello,  Edinburgh, 

Chemical  Student. 
Ness,  T.,  Black  Banks   Chemical  Works,  Darliugton,  Tar 

Distiller. 
Newall,  F.   S.,  Washington,  co.  Durham,  Chemical   Manu- 
facturer. 
Newall,  J.  F.,  8,  Market  Place,  Manchester,  Oil  Merchant. 
Newberry,    Spencer  B.,   Sandusky   Portland    Cement   Co , 

Sandusky,  Ohio,  U.S.A.,  Cement  Works  Manager. 
Newlands,   B.   E.    R.,   27,   Mincing    Lane,   London,   E.G., 

Analytical  and  Consulting  Chemist. 
Newlands,  W.  P.  R.,  1,  Mildenhall   Road,  Lower  Clapton, 
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Schulze,  Dr.  Karl  E.,  Chemische  Fibril;  Lindenhof,  Waldhof 

in  i  Mannheim,  Germany,  Technical  ( ihemist. 
Schunck,  Dr.  E.,  F.K.S.,  Kersal,  near  Manchester,  Colour 

t  Ihemist. 
Schilpphaus,     Dr.    Robt.    C,    118,     Pennsylvania    Avenue. 

Brooklyn,  N.Y.,  U.S.A.,  Consulting  Chemist. 
Schwab.    Dr.    L.    C,   Sedanstrasse  S3,    Bernburg,   Annate, 

Technical  Chemist. 
Schwcieh,   Etuil,    110,    Fenchuroh    Street,   London,    E.C., 

Technical  Chemist. 
Schweitzer,   Dr.   H.,    159,     Front   Street,   New    York  City, 

U.S.A.,  Analytical  Chemist. 


Scott,    Andrew,    2,   Teviot   Terrace,    Kelvinside,   Glasgow, 

Analytical  Chemist. 
Scott,   Andrew   1!.,   Carntvr.o   Chemical   Works,    Parkhead, 

Glasgow,  Manufacturing  Chemist. 
Scott,  Ernest  G.,    67,  Lord   Street,  Liverpool,  Soap    Works 

Chemist. 
Scott,   F.,  Messrs.   Fred.    Scott   &   Co.,  Littlcboro',    near 

Manchester,  Calico  Printer. 
Scott,  F.  Walter,  44,  Christian  Street,  London, E., Engineer. 
Scott,    Herbert,    c/o    Gerspacker    and    Co.,     Csina     Wigg 

Miguel  Burnier,  Minus,  Brazil,  Metallurgist. 
Scott,  Jno.  Gillespie.  Annislea,   Northtield,  Liberton,  mar 

Edinburgh,  Analytical  Chemist. 
Scott -Smith,  G.  E.,  67,  Surrey  Street,  Sheffield,  Analytical 

Chemist. 
Scott,  Wm.,   168,  Egliuton   Road,  Plumstead,  S.E.,  Sugar 

(  ihemist. 
Scovell,  M.  A.,  Lexington,  Kentucky,  U.S.A.,  Agricultural 

Chemist. 
Scrutton,   W,    J.  (or  Willis-)   (l/o  California),    IK,   Uilliter 

Street,  London,  E.C.,  Analytical  Chemist. 
Scrymgeour,  A.,  c/o  African  Gold  Recovery  Co.,  Box   1283, 

Johannesburg,  S.A.R.,  Assaver. 
Scrymgeour,  Wm.,  Afrikander  Gold  Mining  Co.,  Box  38, 

Klerks  lorp,  S.A.R.,  Chemist. 
Scudder,  F.,  Mersey  and  Irwell  Joint  Committee,  1 1,  Mosley 

Street,  Manchester,  Analytical  Chemist. 
Seabrooke,  II.  Cecil,  The  Echoes,  Grays,  Essex,  Chemical 

Research  Assistant. 
Seamon,  W.  H.,  Socorro,  New  Mexico,  U.S.A.,  Director  of 

School  of  Mines. 
Searl,   Albert,    Phoenix    Mills,    Dartford,    Kent,    Manager 

(Burroughs,  Wellcome,  and  Co.). 
Sefton-Jones,  Herbert,  c/o    W.  P.   Thompson  and  Co.,  31, 

High  Holborn,  W.C.,  Analytical  Chemist. 
Segner,  P.,  26,    Princess    Street,    Manchester,     Chemical 

Agent. 
Segundo,  E.  C.  de,  28,  Victoria  Street,  Westminster,  S.W., 

Chemical  Engineer. 
Seldner,  Rudolph,  217,  Jefferson  Avenue,  Brooklyn,   New 

York,  U.S.A.,  Instructor  in  Chemistry. 
Semet,  Louis,  217,  Chaussfe   de   Vleurgat,  Brussels,  Alkali 

Manufacturer. 
Senger,  Robt.,  174,  Pearl  Street,  New   York  City,  U.S.A., 

Manufacturing  Chemist. 
Settle,   Wm.,   Connaught    House,  Haitlgh,  Bolton.  Mining 

Engineer. 
Sevin,C.,  c/o  Dollman  &  Pritchard,  39,  King  Street,  Cheap- 
side,  E.C.,  Chemical  Engineer  and  oil  Refiner. 
Sewell,    Parker.    100,  Marlborough  Street,  South    Shields, 

Analytical  Chemist. 
Sexton,  Prof.  A.  Humboldt,  201,  George   Street,  Glasgow, 

Professor  of  Chemistry. 
Seymour,  J.  R.  W.,  Northcroft  Farm,  Iukpen,  near  Huu- 

gerford,  Berks. 
Seymour-Jones,  A.,  Cambrian  Leather  Works,  Wrexham, 

Leather  Manufacturer. 
Shadwell,    ,1.     E.    L.,     Meadowbank,     Melksham,    Wilts, 

Analytical  Chemist. 
Shallcro-s,    Arthur,    Excelsior    Chemical    Works,    Corbett 

Street,  Bradford,   near   Manchester,   Chemical    Manu- 
facturer. 
Shalleross,   T.    II.,   Corbett    Street,    Bradford,   near 

chefter,  Manufacturing  Chemist. 
Shanks,     Arch.,    Bridgend     Mills,    Dairy,    Ayrshire, 

( Ihemist. 
Shapleigh,   W..   Welsbach    Incandescent  Gas   Light    Co., 

Gloucester  City,  X..1..  U.S.A.,  Technical  Chemist. 
Shapley,  Fred.,  c/o  VV.  P.  Puller  and  Co.,  21,  Front  Street, 

San      Francisco,    Cal.,    U.S.A.,   Paint    and     Colour 

Chemist. 
Sharp,     Henry.    11,    Delahay    Street,    Westminster,    S.W., 

Civil  Engineer. 
Sharp,  James,  The  Towers,  EiOW  Moor,  near  Bradford,  Yorks, 

Dyer. 
Sharpe,  Granville  II.,  11  &   12,  Great  Tower  Street,  London, 

E.C.,  Analytical  Chemist. 
Sharpies,   Stephen   P.,    18,   Broad   Street,   Boston,   Mass., 

U.S.A.,  Analytical  Chemist. 
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sharpley,  Wm.  P.,  Ditton  Copper  Works,  Widnes,  Lanca- 
shire, Analytical  Chemist. 
Shaw,   F.   W.,   99,   Heapey    Road,    Chorley,    Lancashire, 

Bleach  Works  Chemist. 
Shaw,  Ceo.,  35,  Temple  Row,  Birmingham,  Patent  Agent. 
Shaw  ,11.  Dixon,  Bond  .Street,  Dewshury,  Vorks,  Analytical 

Chemist. 
Shaw,  Saville,  Durham   College  of  Science,  Newcastle-on- 

l'\  ne,  Chemical  Demonstrator. 
Shearer,  A.,   36.  Dem2sne  Koad,   Alexandra    Park,    Man 

Chester,  Technical  Chemist. 
Sheffield,  Oscar   E.,  57,   Ferntower   Road,  Canonbury,   N., 

Chemical  Student, 
Sheman,  G.  W.,  e  o  Boston  Woven  Hose  and  Rubber  Co., 

Cambridgeport,  Mass.,  U.S.A.,  Chemical  Engineer. 
Shenstone,    W.    A.,    Clifton    College,    Bristol,    (  hemical 

Lecturer. 
Shenton,  Jas.  P.,  34,  Lansdowne  Road,   Albert  Park,  Dids- 

bury,  Manchester,  Analytical  Chemist. 
Shepani,  Dr.  Chas.  U.,  68,  Meeting  Street,  Charleston,  S.C., 

r.s.A. 

Shepherd,  H.  II.  B.,  Anglo-Continental  Guano  Works,  Tidal 

Basin,  Victoria  Docks,  E.,  Chemist. 
Shepherd,  Jas.,    Hossend  Castle,  Burntisland,   N.B.,  Floor- 
cloth Manufacturer. 
Sbeppee,  Lt.-Col.   F.  F.,  Birtley  House,  Chester-le  Street, 

Co.  Durham,  Colliery  Proprietor. 
Sherman,  G.  W.,  c  o  Boston  Woven  Hose  and  Rubber  (  o., 

Cambridgeport,  Mass.,  U.S.A.,  Chemical  Engineer. 
Shidzuki,  Iwaichiro,  c/o  Nippon   Chemical   Manufacturing 

Co.,  Onoda,  Yamaguchi-ken,  Japan,  Chemist. 
Shield,   II.,  c/o  Messrs.  Fawcett,  Preston,  &  Co.,  Ld.,  17, 

York  Street,  Liverpool,  Civil  Engineer. 
Shields,  Dr.  J.,  University  College,  London,  W.C.,  Chemist. 
Shimidzu,  Tetsukiehi,  6641,   Woodlawn    Avenue,  Chicago, 

III.,  U.S.A.,  Analytical  Chemist. 
Shimose,    Masachika,    Kaigun    Zoheisho,    Tokyo,   Japan, 

Chemical  Engineer. 
Shishkoff,  Sergius  A.,  Elabouga,  Govt,  of  Viatka,  Russia, 

Glassworks  Manager. 
Shishkoff,  Waldemar    A.,   Tchasovnia,    Simbirsk,    Russia, 

Chemical  Engineer. 
Sluttt.    Frank   T.,   Central    Experimental    Farm,    Ottawa, 

Canada,  Agricultural  Chemist. 
Siebold,  L  ,  Broomville  Avenue,  Sale,  Manchester,  Analytical 

Chemist. 
Sill,  T.  T.,  c,o  United  Alkali  Co.,  Ld.,  Weston  Works,  near 

Runcorn,  Alkali  Works  Manager. 
Sillar,    W.    Cameron,    The   Native    Guano    Co.,    Limited, 

29,    New    Bridge   Street,   Blackfriars,   E.C.,    Director 

(Native  Guano  Co.). 
Silvester,    Harry,    Holyhead    Road,   Handsworth,  Birming- 
ham, Analytical  and  Consulting  Chemist. 
Simomura,  T.  K,,  c  o  C.  and  J.  Favre-Brant,  Kawaguchi, 

Osaka,  Japan,  Technical  Chemist. 
Simon,  II.,  20,  Mount  Street,  Manchester,  Civil  Engineer. 
Simonds,  Dr.  F.  M.,  20,  Piatt  Street,  New  York,  U.S.A., 

Mining  Engineer  and  Assayer. 
Simpson,  Chas.  II.,  Moor  Top  House,  Ackworth,  Pontefract, 

Soap  Manufacturer. 
Simpson,   W.    S.,   95,   Darenth   Road,   Stamford   Hill,  N., 

Analytical  Chemist. 
Sims,  T.  H,  May  field  Printworks,   Manchester,  Printworks 

Chemist. 
Sinclair,  Dr.  Wm.,    Young's  Oil  Co.,  Lim.,  Uphall,  N.B., 

Chemist. 
Sindall,  R.  W.,    "Daily  Chronicle"   Paper  Mills,  Sitting- 
bourne,  Kent,  Paper  Mills  Chemist. 
Singer,  Ignatius, The  Poplars,  Capel  Street,  Calveiley,  Yorks, 

Manufacturing  Chemist. 
Sisson,    G.,  jun.,    c/o    Washington   Chemical    Co.,    Lim., 

Washington    Station,    R.S.O.,    Co.    Durham,   Works 

Manager. 
Skaife,  Wilfred  T.,  630,  Sherbrooke  Street,  Montreal,  Canada, 

Sugar  Chemist. 
Skelton,  John  R.,  Thorpe   St.  Andrew,  Norwich,  Technical 

Chemist. 
Skilton,  C.  F.  E.,  c/o  Messrs.  Ind,  Coope,  &  Co.,  Burton- 

on-Treut,  Brewer. 


Skinner,   C.    Weeding.    Wansfell,  Theydon    Bois,    Essex, 

Manufacturing  Chemist. 
Skurray,  Thos., United  Breweries,  Abingdon,  Berks, Hrewer. 
Slade,  H.  E.,  Streatham   Common,  London,   S.W.,   Rubber 

Works  Manager. 
Slater,  H.  II.,  Laboratory  and  Testing  Office,  Grays,  Essex, 

Portland  Cement  Expert. 
Slater,  Sydney  H.,  Post  Kestante,  Johannesburg,  S.A.R. 
Slatter,    Geo.    W.,    Saltaire    Works,    Shipley,    Yorkshire, 

Analytical  Chemist. 
Slocum,  Frank  L.,  Linden  Avenue,  E.E.,  Pittsburgh,  Pa., 

U.S.A.,  Chemist. 
Smail,   J.    L,   Blaekmount,    Chislehurst,     Kent,    Chemical 

Manufacturer. 
Smetham,  A.,  18,  Brunswick   Street,   Liverpool,  Analytical 

Chemist. 
Smiles,    Jas.,    Blandfield     Chemical    Works,     Canonmills, 

Edinburgh,  Manufacturing  Chemist. 
Smith,  Alfred,  Excelsior  Chemical  Works,  Clayton.  Man- 
chester, Manufacturing  Chemist. 
Smith,   Bernard    E.,  45,    Percy   Park,  Tynemouth,   Alkali 

Works  Inspector. 
Smith,  E.  Ellsworth,  262,  Fifth  Avenue,  New  York,  U.S.A., 

Consulting  Physiological  Chemist. 
Smith,  Edgar  B.,  c/o  Messrs.  Burt,  Boulton,  ami  Haywood, 

Selzaete,  Belgium,  Chemist. 
Smith,  Edgar  F.,  35,  Ampthill  Square,  Hampstead  Road, 

London,  N.W.,   Analytical  Chemist. 
Smith,  Ernest  A.,   Metallurgical  Laboratory,  Royal  College 

of  Science,    South   Kensington,    S.W.,    Assistant   In- 
structor in  Assaying. 
Smith,  Francis   P.,  c/o  Harrison  Bros,  and  Co.,  35th  Street 

and    Grays    Ferry    Road,   Philadelphia,    Pa.,    U.S.A., 

Chemist. 
Smith,  Fred.,  Box   1324,  Johannesburg,  S.A.R. ,  Analytical 

Chemist. 
Smith,   G.,  Polmont   Station,   Scotland,   Explosives  Works 

Manager. 
Smith,   G.    Henderson,    Clermiston,    Green    Bank    Road, 

Sefton  Park,  Liverpool,  Chemist. 
Smith,    Harry,    33,    Withington    Road,    Whalley     Range, 

Manchester,  Technical  Chemist. 
Smith,  Harry  E.,  133,  26th  Street,  Milwaukee,  Wis.,  U.S.A., 

Analytical  Chemist. 
Smith,    H.   R.,    I,   Aubert  Park,    Highbury,    London,   N., 

Analytical  Chemist. 
Smith,    H.   Wood,  c/o  May   and  Baker,   Lim.,   Battersea, 

S.W.,  Analytical  Chemist. 
Smith,  Jas.  Cruickshank,  32,  Great  Guildford  Street,  South  - 

wark,  S.E.,  Works  Manager. 
Smith,  Jas.  F.,   439,   Stratford  Road,   Sparkhill,  Binning 

ham,  Analytical  Chemist. 
Smith,  J.,  Ash  Grove  House,  Radcliffe,  Manchester. 
Smith,  Dr.  J.  H.,  Wollishofen,  Zurich,  Switzerland,  Chemi- 
cal Lecturer. 
Smith,   J.   Johnstone,    Lockwood    Brewery,    Huddersfield, 

Brewing  Chemist. 
Smith,  J.  Tertius,  c/o  Jeyes'  Sanitary  Compound  Co.,  Ld., 

Plaistow,  Essex,  Technical  Chemist. 
Smith,  Jno.  W.,  Mass.  Inst,  of  Technology,  Boston,  Mass., 

U.S.A.,  Analytical  Chemist. 
Smith,  J.  Wm.,  Solvay  Process  Co.,  Syracuse,  N.Y.,  U.S.A., 

Alkali  Works  Manager. 
Smith,  Linton,  Messrs.   Smith  and    Painter,    Wilmington, 

Del.,  U.S.A.,  Manufacturing  Chemist. 
Smith,  I{.  Greig,  Durham  College  of  Science,  Newcastle-on- 

Tvne,  Analytical  Chemist. 
Smith.  I!.  Watson,  Young's  Oil  Co.,  Ld.,  Chemical  Works, 

Bathgate,  N.B.,  Chemical  Work*  Manager. 
Smith,  S.,  35,  Ampthill  Square,  Hampstead  Road,  London, 

N.W.,  Analytical  Chemist. 
Smith,    T.     Reader,   Urban    District    Council,   Kettering, 

Surveyor,  Assoc.  M.  Inst.  C.E. 
Smith,    AY  alter   E.,   47,  Jenkins   Street,    Providence,  R.I., 

U.S.A.,  Instructor  in  Chemistry. 
Smith,   Watson,   34,  Upper  Park   Road,  Haverstock   Hill, 

N.AV.,  Editor  of  Society's  Journal. 
Smith,   Wilfred,    182,    West    Street,    Glasgow,    Chemical 

Manufacturer. 
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Smith,  W.,  10,  Cora  Street,  Bristol,  Chemical  Merchant. 
Smithells,  Prof.  A.,  Yorkshire  College,  Leeds,  Professor  of 

Chemistry. 
Smithers,  F.  O.,  Dashwood  House,  9,  New  Broad  Street, 

London,  E.C.,  Chemical  Agent. 
Smithson,  J.,  Park  Printworks,  Halifax,  Stuff  Punter. 
Smithson,  Saml  ,   Ravensthorpe,   near    Dewsbury,    Yorks, 

Dyer  anil  Drysalter. 
Snape,  Dr.  H.  Lloyd,  University  College,  Aberystwith,  Pro- 
fessor of  ( Ihemistry. 
Soaraes,  J.  K., Thames  Soap  and  Candle  Works,  Greenwich, 

S.E.,  Soap  and  Candle  Manufacturer. 
Sohn,  Chas.  E.,  Hop  Exchange,  London,  S.E.,  Analyst. 
Solvav,  Arnianil,   25,    Hue    Prince  Albert,  Brussels,  Gerant 

de  la  Societe  Solvay  et  Cie. 
Solvay,   Ernest,   43,    Rue   des   Champs  Elysees,   Brussels, 

Alkali  Manufacturer. 
Sommer,  Adolf,  corner  1st   and  Binney  Streets,  East   Cam- 
bridge, lloston,  Mass,,  U.S.A.,  Pharmaceutical  Chemist. 
Sonstadt,  Edw.,  Church   Fields,  Cheshunt,  Herts,  Chemical 

Technologist. 
Southern,  Thos.,  Jr.  Jr.,  Wheathill  Chemical  Works,  St. Simon 

Street,  Salford,  Manufacturing  Chemist. 
Soward,  A.   W.,  28,    Therapia   Road,   Honor   Oak,   S.E., 

Principal  Clerk  (Legacy  Duty  Office). 
Sowerby,  Thos.  H.,  Sherwcll,  Dartmouth  Place,  Blaekheath, 

S.E.,  Soap  Manufacturer. 
Sowerby,  W.  M.,   12,   Upper  Queen's  Terrace,  Fleetwood, 

Lancashire,  Alkali  Works  Manager. 
Sowter,  Alf.,  208,  Bedford  Hill.  Batham,  S.W.,  Assayer. 
Spademan,  Chas.,  Rosehaugh,  Clilheroe,  Laucashire,  Port- 
land Cement  Manufacturer. 
Speakman,  J.  J.,  Stanley  Villas,  Greenway   Road,  Runcorn, 

Chemical  Works  Clerk. 
Spence,  D.,  Alum  Works,  Manchester,  Alum  Manufacturer. 
Spence,  F  ,  Alum  Works  Manchester,  Alum  Manufacturer. 
Speuce,  J.  Napier,  Heathfield,  Harrow-on  the-Hill,  Teacher 

of  Chemistry, 
Spence,  J.  W.,  58,  Dobbic's  Loan,  Glasgow,  Drysalter. 
Spencer,   Jno.,    Globe   Tube    Works,    Wednesbury,   Tube 

Manufacturer. 
Spencer,     J.     W.,     Newhuru,     Newcastle-on-Tyne,    Steel 

Manufacturer. 
Spiegel,    Dr.   Adolf,    Messel,    bei    Darmstadt,    Germany, 

Analytical  Chemist. 
Spies,    Adolph,    102,    Fenchurch    Street,    London,    E.C., 

Chemical  Merchant. 
Spies,    Hermami,    102,    Fenchurch   Street,   London,   E.C., 

Chemical  Merchant. 
Spiller,  A.,  2,  St.  Mary's  Road,  Canoubury,  X.,  Electrician. 
Spiller,   J.,  2,  St.  Mary's   Road,  Canonbury,   London,  N., 

Consulting  Chemist. 
Sprengel,    Hermann    Johann    Philipp,    Ph.D.    (Heidelb.), 

F.R.S.,  Royal  Prussian  Professor  (titular),  Savile  Club, 

107,  Piccadilly,  London,  W. 
Squire,  Percy,  1 1,  Wine  Office  Court,  Fleet  Street,  London, 

E.C.,  Printing  Ink  Manufacturer. 
Squire,  P.  W.,  41;!,   Oxford   Street,  London,   W.,   Pharma- 
ceutical ( Ihemist. 
Squire,  Dr.  W.  S.,  Clarendon  House,  St.  John's  Wood  Park, 

N.W.,  Chemical  Engineer. 
Stacey,  H.  G.,  300,  High  1 1  olborn,  London,  W.C.,  Manufac- 
turing Chemist. 
Stafford,  Chas.  H.,  c/oThe  Birkacre  Printing  Co.,  Birkacre, 

Chorlev,  Colourist. 
Stahl,  Dr.    14.    F.,  57th   Street  and   A.    V.    Ry.,   Pittsburgh, 

Pa.,  U.S.A.,  Chemical  Works  Manager. 
Stanford,    E.   C.   C,    Glenwood,    Dalmuir,  X.B.,  Chemical 

Manufacturer. 
Stauger,  W.  Harry,  Broadway  Testing  Works,  Westminster, 

S.W.,  Engineer. 
Stanley,     C.     L.,    eo    (has.     Stanley    and  Sou,  Wath.  via 

Rotherham,  Oleic  Acid  Manufacturer. 
Stauning,     John,     Broadfield,     Leyland,     near     Preston, 

Bleacher. 
Stautial,    Frank   G.,  c/o  Cochrane   Chemical   Co.,  Everett, 

Mass.,  U.S.A.,   Technical  Chemist. 
Staple-,  II.  .1..  Spondon,  Derby,  Colour  Manufacturer. 
Staples,  Sir  Xath.  A.,  Bart.,  Lissan,  Cookstown  .Ireland. 


Stark,  J.  F.,  31,  Highfield  South,  Rock  Ferry,  near  Birken- 
head, Works  Manager  (Price's  Patent  Candle  Co.). 
Starling,  J.   H.,  32,  Craven   Street,  Strand,  London,  W.C., 

Analytical  Chemist. 
Stead,  J.  Christopher,  Mitre   Works,  Cordova    Road,  Bow, 

E.,  Chemist  and  Manager. 
Stead,    .).    E.,    5,   Zetland   Road,   Middlesbrough-ou-Tees, 

Analytical  Chemist. 
Stead,    W.     II.    23,    Boundary    Street,    Liverpool;    and 

(Journals)  Orchard  Place.  Blackwall,  E.,  Oil  Refiner. 
Strain -,   Fred.  K.,  Detroit,  Mich.,   U.S.A.,  Manufacturing 

Chemist. 
Slebbins,    J.    H„    114,  Pearl    Street,   New  York,  U.S.A  , 

Analytical  Chemist. 
Steedman,    H.    R.,    Golftyn,    Carriek    Road,    Ayr,    N.B., 

Chemical  Manufacturer. 
Steel,     R.     Elliott,     Northampton     and     County     Schoo', 

Northampton,  Headmaster. 
Steel,  Thcs.,    Colonial   Sugar    Refinery,   Sydney,   N.S.W., 

Sugar  Chemist. 
Stenhouse,     T.,    8,    West     Street,    Rochdale,     Analytical 

Chemist. 
Stephens,    Alfred,    Dinas  Silica    Works,    Kidwelly,   South 

Wales,  Manager. 
Stephens,    Daniel,    The    Arlais,     Kidwelly,    South    Wales, 

Silica  Manufacturer. 
Stephens,  II.  ( t'Reilly,  191,  Aldersgate  Street,  London,  E.C.. 

Writing  Ink  Manufacturer. 
Stephens,  M.  E.,  Avenue  House,  Fiuchley,   X.,  Ink  Manu- 
facturer. 
Stephens,  H.  Chas.,  M.P.,  Avenue  House,  I'inchley,  N.,  Ink 

Manufacturer. 
Stern,    Arthur     L.,     170,    Ashby    Road,    Burtnu-on-Trent, 

Brewing  Chemist. 
Steuart,  D.   R.,  Broxburn,  near  Edinburgh,  N.B.,  Oilwork- 

( Ihemist. 
Stevens,  Jno.  H.,  The  Celluloid  Co.,  Newark,  X.J.,  U.S.A., 

Manufacturing  Chemist. 
Stevens,  Win.,  The  Native  Guano  Co.,  Ld.,  29,  New  Bridge 

Street,  Blackfriars,  E.C.,  Secretary  . 
Stevens,    W.    J.,    Rathmines,   Brecknock    Road,    Knowle, 

Bristol,  Technical  Chemist. 
Stevenson,  Jas.,  23,  West  Nile  Street,  Glasgow  ;  and  Tho 

Bromfields,  Largs,  N.B.,  Manufacturing  Chemist. 
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Box  1449,  Montreal,  Canada,  Chemical  Engineer. 
Vaughan,   J.    I.,    329.  Norwood   Road,   Tulse    Hill,    S.E., 

Chemical  Works  Manager. 
Vautin,  Claude  T.  J.,  42,  Old  Broad  Street,  London,  E.C., 

Metallurgist. 
Veitch,  Geo.,  Chemical  Works,  Crieff,  N.B.,  Manufacturing 

Chemist. 
Veitch- Wilson,  J.,  8,  Earlsfield  Road,  Wandsworth  Common, 

S.W.,  Oil  Refiner, 
Verel,  W.  A.,  136,  West  George  Street,  Glasgow. 
Vickers,  W.,  Rose  Hill,  Smedley  Lane,  Manchester,  Chemi- 
cal Manufacturer. 
Vigelius,  C'arl>   !"5>  Pearl  Street,  New  York  City,  U.S.A., 

Shellac  Bleacher. 
Voelcker,  E.  W.,  22,  Tudor   Street,  London,  E.C.,  Agricul- 
tural Chemist. 
Voelcker,    Dr.    J.    A.,    20,    Upper    Phillimore    Gardens, 

Kensington,  W.,  Agricultural  Chemist. 
Vorster,   Fritz,  71,   Bayenstrasse,  Coin  a'Rhein,  Germany, 

Manufacturing  Chemist. 
Voss,  Hermann,   19,  Beckenham   Road,   Beckenham,  Kent, 

Manure  Works  Manager. 
Vulte,  Hermann  T.,  School  of  Mines,  Columbia  College,  New 

York,  U.S.A.,  Analytical  Chemist. 


w 


Wache,  Alf.,  27,  Rue  Morel,  Douai,  France,  Caustic  Potash 
Manufacturer. 

Waddington,  Thos.  W.,  8,  Albert  Street,  Padiham,  Lanca- 
shire, River  Inspector. 


Wade,  Jas.  L.,  28,  West  Kensington  Gardens,  London,  W., 

Chemical  Manufacturer. 
Wade,  John,   48,  Gordon  Mansions,  Gower  Street,  London, 

W.C.,  Demonstrator  of  Chemistry. 
Wade,    W.    L.    28,    West   Kensington    Gardens,   W.,   and 
(Journals)  Staines  Linoleum  Works.  Staines,  Chemist. 
Wadman,  W.  E.,  102,  Lord  Avenue, Bayonue,  N.J. ,  U.S.  \., 

.Manufacturing  Chemist. 
Wagner.  W.  G.,  Glyndhurst,   Ealing  Common,  W.,  Analy- 
tical and  Consulting  Chemist. 
Wainwright,  Dr.  J.  H.,  22,  West   46th  Street,  New  York, 

U.S.A.,  Analytical  Chemist. 
Wainwright,  Wm.,    c/o  Dublin  and  Wicklow   Manure  Co., 

Lim.,  Ballybough,  Dublin,  Chemist. 
Waldman,  Louis  J.,  P.  0.  Box   162,  Albany,  N.Y.,  U.S.A., 

Aniline  Dye  Manufacturer. 
Waldstein,   Dr.   Martin   E.,   41,  Trinity  Place,   New  York, 

U.S.A.,  Manufacturing  Chemist. 
Walker,  A.,  Messrs.  Alex.  Walker  and  Co.,  Alkali  Works, 

Irvine,  N.B.,  Chemical  Manufacturer. 
Walker,  Archibald,  8,  Crown  Terrace,  Glasgow,  Distiller. 
Walker,   E.   Robinson,  18,   St.  Ann's   Street,   Manchester, 

Patent  Agent. 
Walker,  Dr.  Jas.,  University  College,  Dundee,  Professor  of 

Chemist  ry. 
Walker,   S.   1!.,   19,   Wolsey  Street,  Radcliffe,  Manchester, 

Foreman  Dyer. 
Walker,  T,,  Eccleston  Park,  Prescot,  Lancashire,  Chemical 

Manufacturer. 
Walker,  W.  Sloane,  Wood  Bank,  Erith,  Kent,  Tanner. 
Wallace,  Robert,  1,  Coates  Place,  Edinburgh,  Distiller. 
Waller,  Dr.  E.,  School  of   Mines,  Columbia  College,  50th 

Street,  4th   Avenue,  New  York,  U.S.A.,  Professor  of 

Chemistry. 
Walsh,  P.  T., "Hamilton  Printworks,  Lowell,  Mass.,  U.S.A., 

Colour  Printer. 
Waltham,  T.,  Brewery,  Stockwell,  London,  S.W.,  Brewer. 
Walton,  F.,  114,  Holborn,  E.C.,  Inventor  and  Manufacturer. 
Wander,  Dr.  A.,  Chemical  Laboratory,  Berne,  Switzerland, 

Chemist. 
Want.  W.  Philip,  42,  Bishopsgate  Street  Without,  London, 

E.C.,  Pharmacist  and  Editor. 
Ward,  G.,  Messrs.  Hirst,  Brooke  and  Hirst,  Leeds,  Chemi- 
cal Works  Manager. 
Ward,  Geo.,  c/o  T.   Howard  Lloyd  &  Co.,  86,  High  Street, 

Leicester,  Technical  Chemist. 
Ward,  G.  J.,  The  Cottage,  Hallam  Fields,  near  Nottingham, 

Civil  Engineer. 
Ward,  Howard  Chas.,  Yeatton,  Hordle,  Lymington,  Hants, 

Deputy  Chairman  of  Gas  Co. 
Ward,  Thos.,  Wadebrook   House,   Northwich,  Salt   Manu- 
facturer. 
Wardale,  J.  D.,  Redheugh  Engine  Works,   Gateshead-on- 

Tyne,  Engineer. 
Warden,  Dr.   C.  J.  H.,  Medical  College,   Calcutta,  India, 

Professor  of  Chemistry. 
Warden,  Jno.  B.,   5,  Eton   Gardens,    Glasgow,  Analytical 

Chemist. 
Wareing,  Arthur  E  ,  Bedford  House,  Appleton,  Widnes, 

Analytical  Chemist. 
Warington,  Robt.,  F.R.S.,  Harpenden,  Herts,  Agricultural 

Chemist. 
Warner,   H.  G.,   5,  St.  Anne's  Park  Terrace,  Wandsworth, 

S.W.,  Chemical  Engineer. 
Warren,   Fiske,   220,    Devonshire    Street,    Boston,    Mass., 

U.S.A.,  Paper  Manufacturer. 
Warren,  Jno.  Dayis,  7,  Essex   Road,  Acton,  W.,  Manufac- 
turing Chemist. 
Warren,  T.  T.  P.  Bruce,  Tamworth  Villa,  Earlham   Grove, 

Forest  Gate,  Essex,  Analytical  Chemist. 
Warwick,   A.   W.,   The   Ninah    Mine,    Wickes,   Montana, 

U.S.A.,  Metallurgical  Chemist. 
Watel,  H.  G.,  Buckhurst  Hill,  Essex,  Consulting  Mechani- 
cal Engineer. 
Waterfall,   W.    B.,   c/o   Avon   Manure   Co.,    Bristol ;   and 

(Journals)  Thirlmere,  Clavering  Road,  Redland,  Bristol, 

Manure  Manufacturer. 
Waterhouse,  Colonel  Jas.,  14,  Wood  Street,  Calcutta,  India, 

Assistant  Surveyor-General  of  India. 
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Waterhonse,  Kobt.,  101,  Leadenhall   Street,  London,  E.C., 

Analytical  and  Agricultural  I  hemist. 
Wates,  Edw.  A.,  56,  Breakspcat's  Eoad,  St.  John's,  S.E., 

Metallurgical  « Ihemisl 
Watmough,    I!  .    c  11   Bmtherton    and   Co.,    Caldcr    Vale 

Chemical  Works,  Wakefield,  Analytical  Chemist. 
Watney.   Thus.   S.,   71,  Albion   Street,  Leeds,    Electrical 

Engineer. 
Watson,   \le\.    Forbes,  11,  York   Place,  Edinburgh,  Assis- 
tant (University  Laboratory). 
Watson,  Chas.   Ernest,  e/o   Peter   Spruce  and  Sons,  Man- 
chester Alum  Works.  Manchester,  Chemical  Assistant. 
Watson,   C.  Heron,  Bullionfield  Paper  Mill,  by  Dundee, 

N/.B.,  Paper  Manufacturer. 
Watson,  (  has.  S  ,  c'o  Australian  Gold   Recovery  Co.,  Char- 
ters Towers,  Queensland,  Analytical  Chemist. 
Watson,  Chas.,  Walsden  Chemical  Works,  near  Todmorden, 

Manufacturing  Chemist. 
Watson,  D.,  Willow  Hank  House,  Kersal  Vale,  Manchester, 

Metallurgist. 
Watson,  Eric  E.,  Fundicion  y  Bcneficiadora,  Antofagasta, 

Chili,  Metallurgical  Chemist. 
Watson,  G.,  16,  East  Nelson   Street,  Whitevale,  Glasgow, 

Manufacturing  Chemist. 
Watson,  Geo.   P.,  Elm  Lodge,   Ilallhvell   Lane,  Cheetham 

Hill,  Manchester,  Printworks  Chemist. 
Watson,    Henry     Ard,    17,    Cavendish    Eoad,    Leeds,    Tar 

Distiller. 
Watson,    Jas.,    Caldwell,    South    Shields,   Alkali    Works 

.Manager. 
Watson,    Jno.    C,    c/o    Daniel    Lee     &    Co.,    Castlelon, 

Manchester,  Technical  Chemist. 
Watson,  Jno.,  Cement  Works,  Gateshead-on-Tyne,  Cement 

Manufacturer. 
Watson,     Jno.,     Allhusen's     Works,     Gateshead-on-Tyne, 

Technical  Chemist. 
W'atsou,    Jno.,    8,    Newman    Street,    Victoria    Docks,    E., 

Analytical  ( Ihemist. 
Watson,  John,   Hillside  Cottage,    Hawick,   N.B.,    Science 

Student. 
Watt,  A.,  19,   lirompton  Avenue,  S  eft  on  Park,   Liverpool 

Sugar  Works  Chemist. 
Watts,  A.  J.,  130,  Caixa,  Pernambuco,  Brazil,  Sugar  Works 

Chemist. 
Watts,  Chas.  W.,  40,  Goldhurst  Terrace,   London,  N.W., 

Gasworks  Chemist. 
Watts,  Jno.  Isaac,  Fairleigh,  Hartford,  Cheshire,    Alkali 

Works  Manager. 
Webb,  Sauil.  G.,  2314,  East  Grace  Street,  Richmond,  Va., 

U.S.A.,  Technical  Chemist. 
Webb,  Win.  Hubert,   Bandalstown,   co.   Antrim,    Ireland, 

Linen  Manufacturer. 
Weber,  Dr.  C.  Otto,  2,  Randolph  Street,  Crumpsall,  Man- 
chester, Anah  tii-al  <  lie-mist. 
Webster,  C.  S.  Stanford,  Malvern  House,  Redlaud,  Bristol, 

Professor  of  Chemistry. 
Weed,   Hy.   T.,   298,    Herkimer  Street.     Brooklyn,   N.Y., 

U.S.A.,  Teacher  Of  Chemistry. 
Weeks,  H.  B.,  Cossipore, Calcutta,  India.  Analytical  Chemist. 
Weeks,  Jos.  D.,  liox  59,  Pittsburg,   Pa.,  U.S.A.,  Editor  and 

.Metallurgical  Engineer. 
Weems.  Dr.  J.  B.,  Iowa  Agricultural  College,  Ames,  Iowa, 

U.S.A.,  Agricultural  Chemist. 
Weightman,  John  I-'.,  c  o  Power-  &  Weightman,  Philadel- 
phia, Pa.,  U.S.A.,  Doctor  of  Medicine. 
Weir,  Surgeon-Major  P.  A.,  Quetta,   Beloochistan,   India, 

Surgeon. 
Welch,  J.  <  uthbert,  The  Breweq  .  Reading,  Berks,  Brewer's 

Chemist. 

Green    Yale    Printworks,    Westhoughton, 

Calico  Printer. 

300,  Radford  Road,  New  Basford,  Notting- 


Welch,     Tie is., 

Lancashin 
Weldon,  Ernest, 

ham,  Dyer. 
Wells,  G.  I.  J., 

Chemist. 
Wells,  Jas.  Gray.  Selwood  House.  Shobnall  Street,  Burton- 

on-Trent,  Brewing  Chemist. 
Wells,  Pierson   I...  J-G.  Joralemon   Street.  Brooklyn.  N.V., 

U.S.A.,  Patent  Lawyer  and  Engineer. 


77,    Parkgate    ltoad,   Chester,    Analytical 


Welsh,  Jas.,  Horrocks  Lane  Dyeworks,  Red  Bank,  Man- 
chester, Printworks  Manager. 

Welsh,  Thos.  L.,  3,  Prince's  Gardens,  Dowanhill,  Glasgow, 
Analytical  Chemist. 

Welsh,  W.,  Holt  Town,  Manchester. 

Werner,  Kniil  A.,  5,  Church  Avenue,  Rathmines,  Dublin, 
Chemical  Demonstrator. 

Wessel,  Carl,  Bernburg,  Anhalt,  Germany,  Alkali  Manu- 
facturer. 

Wesson,  D.,  c/o  The  Wesson  -  Nivison  Manufacturing 
Co.,  Cortlandt,  N.Y.,  U.S.A.,  Consulting  Technical 
Chemist. 

Westeufeider,  B.  D.,  c'o  American  Oak  Leather  Co., 
Cincinnati,  Ohio,  U.S.A.,  Leather  Chemist. 

Westmoreland,  J.  W.,  2,  City  Road,  Fiusbury  Square,  E.C., 
Metallurgical  Chemist. 

Weston,  Roht.  S.,  Box  G14,  Louisville,  l\'y.,  ISA.,  Tech- 
nical ChemiBt. 

Weston,  Wm.,  H.M.  Dockyard,  Portsmouth,  Analytical 
Chemist. 

Wetter,  Jasper,  433,  Strand,  London,  W.C.,  Patent 
Agent. 

Wetzel,  II.  A.,  Box  470,  Detroit,  Michigan,  U.S.A.,  Manu- 
facturing Chemist. 

Whalley,  L.  J.  de,  26,  Park  Place,  Greenwich,  S.E.,  Sugar 
Chemist. 

Wheelwright,  Dr.  E.  W.,  The  Oaklauds,  Warlry,  (  Hdlmry, 
near  Birmingham. 

Whiffen,  T.,  Lombard  Road,  Battersea,  London,  S.W., 
Manufacturing  Chemist. 

Whiffen,  T.,  jun.,  Lombard  Road,  Battersea,  London,  S.W., 
Manufacturing  Chemist. 

Whiffen,  W.  G.,  Lombard  Road,  Battersea,  London,  S.W., 
Manufacturing  Chemist. 

Whitaker,  Alt'.  Waltaire,  Horsforth,  Leeds.  Dyer. 

Whitaker,  H.  L.,  Condong  Sugar  Mill,  Tweed  River,  New 
South  Wales,  Sugar  Chemist. 

Whitaker,  Thos.,  9,  Parliament  Hill  Road,  Hainpstcad, 
N.W.,  Dyer. 

Whitaker,  Thorp,  Messrs.  E.  Ripley  and  Sons,  Bradford, 
Yorks,  Dyer's  Chemist. 

White,  A.  D.,  Avenue  House,  West  Drayton,  Middlesex, 
Chemical  Manufacturer. 

White,  Arthur  F.,  61,  Sunbridge  Road,  Bradford,  Yorks, 
Manufacturing  Druggist. 

White,  Arthur  J.,  Ariston  Gold  Mine.  Klerksdorp,  South 
Africa,  Assayer. 

White,  B.  Newport.  Manor  Hill,  Marple,  Cheshire,  Con- 
sulting Brewer. 

White,  G.  Rantoul,  Exeter.  New  Hampshire,  I  S  A., 
Chemist. 

White,  Henry,  4::,  Woodstock  Road,  Sheffield,  Manufactur- 
ing Chemist. 

White,  Jno.  l-'ree'oairn,  c'o  Punjom  Mining  Co.,  Punjoni- 
Pahang,  via  Singapore,  Chemist. 

White,  Jos.  W-ilwyn,  Springfield,  Eainworth,  nr.  Widues, 
Iron  .Merchant. 

White,  J.  Campbell.     .See  Overtoun,  Lord. 

White,  P.  T.,  Castle  Street,  Saffron  Hill,  London,  E.C., 
Chemical  Manufacturer. 

White,  W.  Gilchrist,  P.O.,  Broadhottom,  near  Manchester, 
Calico  Printer-  Chemist. 

White,  W.  II.,  The  Cottage,  Killingworth,  Newcastle-on- 
Tync,  Chemical  Manufacturer. 

White^  Win.  T.,  Messrs.  White  Bros.  &  Co.,  Box  45, 
Lowell.  Mass.,  U.S.A.,  Leather  Manufacturer. 

Whitehead, Oatell,  1114,  New  Hampshire  Avenue,  Washing- 
ton, li. C,  U.S.A.,  Assayer  (U.S.  Mint). 

Whitehead,  J.,  1,  Parkin  Lane,  Meltham,  Huddersfield, 
Dyer. 

Whitehead,  Wm.  T.,  Magog,  Prov.  Quebec,  Canada. 

Whitelaw,  T.  N.,  S7,  Sydney  Street,  Glasgow,  Soap  Manu- 
facturer. 

Whilclcy,  K.  Lloyd,  The  Institute.  West  liroinwich, 
Staffordshire,  Chemical  Lecturer. 

Whiteside,  Jno.  L.,  51,  Cannou  Street,  Bolton-le-Moors, 
Chemical  Lecturer. 

Whittake:,  C.  J.,  Globe  Chemical  Works,  Church,  near 
AocTuieton,  Chemical  Engineer. 
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Whittaker,  Thos.,  22,  Delaunays  Road,  Higher  Crurapsall, 

Manchester. 
Whittle,  Naylor,  Newton   Chemical   Works,   Hyde,   near 

Manchester,  Analytical  Chemist. 
Whowell,   F.,    Carr   Bank,    Tottington,   Bury,  Lancashire, 

Bleacher. 
Wickens,  B.  Foster,  83,  Queen   Street,  Cheapside,  London, 

E.G.,  Secretary  and  Manager  (Wickens,   Pease  &  Co., 

Lim.). 
Wiggin,  W.  W.,  Wiggin  Street,  Birmingham  Heath,  Bir- 
mingham, Nickel  Refiner. 
Wightman,    C,    1,    Fenchurch     Avenue,    Loudon,    E.C., 

Chemical  Merchant. 
Wilcox,  H.,   Stanford-le-Hope,  Essex.,   Explosives   Works 

Manager. 
Wild,  W.  E.,  Ousel  Nest  Cottage,  Bromley   Cross,   near 

Bolton,  Analytical  Chemist. 
Wilder,  F.  L.,  Villa  Nova  de  Lima,  Estado  deMinas  Geraes, 

Brazil,  Assayer. 
Wiley,  M.  W.,  Billsdale  House,  York  Road,  West  Hartle- 
pool, Glue  Maker. 
Wilkie,  T.  M.,  Nobel  Co.'s  Works,   Stevenston,  Ayrshire, 

N.B.,  Explosives  Chemist. 
Wilkin,  Sir   Walter,  Appold   Street,  Finsbury,  E.C.,   Yeast 

Manufacturer. 
Wilkins,  Charles,  40,  Church  Lane,  Hornsey  Old  Church, 

N.,  Manufacturing  Perfumer. 
Wilkiuson,  Dr.   Sand.,  The   Grove  Co.,  Ld.,  Marsh   Gate 

Lane,  Stratford,  E.,  Analytical  Chemist. 
Wilkinson,   J.   B.,   Tong   Street,     Dudley   Hill,    Bradford, 

Yorks,  Chemical  Manufacturer. 
Will.W. Watson,  1,  St.  Agnes  Place,  Kennington  Park,S.E., 

Professor  of  Organic  Chemistry. 
Willcox,  Benjamin,  47,  Lincoln's  Inn  Fields,  London,  W.C., 

Patent  Agent. 
Willcox,  Oliver,  307,  Carroll  Street,  Brooklyn,  N.Y.,  U.S.A., 

Technical  Chemist. 
Willdigg,    A.     E.,     Ford     Cottage,     Coventry,     Varnish 

Maker. 
Williams,    D.,    11,   Windle   Street,   St.    Helens,   Technical 

Chemist. 
Williams,  David  T.,  22,  Morgan  Street,   Hafod,  Swansea, 

Chemist. 
Williams,   Geo.  G.,  624,  South  24th  Street,  Philadelphia, 

Pa.,  U.S.A.,  Analytical  Chemist. 
Williams,    Henry  J.,    c/o   Davenport   and   Williams,  161, 

Tremont    Street,    Boston,    Mass.,    U.S.A.,    Chemical 

Engineer. 
Williams,   Percy  B.,  22,   Bisham   Gardens,  Highgate,  N., 

Chemist. 
Williams,   Rowland,   Sunny  Lea,  Aldcliffe  Road,  Lancaster, 

Analytical  Chemist. 
Williams,  R.    Greville,   Greenfield  House,   Hopwood,  near 

Manchester,  Colour  Manufacturer. 
Williams,  Seward  W.,  8,  Brighton  Avenue,  East  Orange, 

N.J.,  U.S.A.,  Pharmaceutical  Laboratory  Manager. 
Williams,   T.,   a,    Queen    Insurance   Buildings,    10,    Dale 

Street,  Liverpool,  Analytical  Chemist. 
Williams,   Thos.,  Marie  Rose  Mines,  Johannesburg,  S.A.R., 

Assayer  and  Manager. 
Williams,  T.  Howell.     .See  Idris,  T.  H.  W. 
Williams,  Prof.  W.  Carleton,  Firth  College,  and  23,  Broom- 
grove  Road,  Sheffield,  Professor  of  Chemistry. 
Williams,    W.   Collingwood,    68,   Grove  Street,  Liverpool , 

Analytical  Chemist. 
Williams,    W.    J.,    635,    Market    Street,    Camden,    N.J., 

U.S.A.,  Analytical  Chemist. 
Williamson,  J.  Alex.,  c/o  The  British  Explosives  Syndicate, 

Ld.,  Pitsea,  Essex,  Analytical  Chemist. 
Williamson,      Robt.,    Low     Walker,    Newcastle-on-Tyne, 

Technical  Chemist. 
Wills,  Samuel  Day,  Castle  Green  Colour  Works,  Bristol, 

Colour  and  Enamel  Manufacturer. 
Willson,    Thos.    L.,    45,    Broadway,    New   Y'ork,   U.S.A., 

Electrical  Engineer. 
Wilson,  A.  Poole,  c/o  Maypole  Dairy  Co.,  Knocklong,  co. 

Limerick,  Ireland,  Analytical  Chemist. 
Wilson,  Alf.,  c/o  Messrs.  J.  and   E.   Sturge,  18,  Wheeley's 

Lane,  Birmingham,  Manufacturing  Chemist. 


Wilson,  Anthony  W.,  20,  Westcott    Street,  Hull,  Colour 

Works  Manager. 
Wilson,    Cecil    H.,   31,    Minna    Koad,   Burngreave    Road, 

Sheffield,  Metallurgical  Chemist. 
Wilson,    C.     J.,     14,    Old    Queen     Street,    Westminster, 

S.W. 
Wilson,  David,  jun.,  Carbeth,  Killearn,  by  Glasgow. 
Wilson,  Frank,  The  Brewery,    Castle   Street,  Long  Acre, 

London,  W.C.,  Brewer. 
Wilson,  G.  E.,  The  Chemical  Works.  Oldbury,  near  Bir- 
mingham, Chemical  Manufacturer. 
Wilson,    J.  Arthur,   Vale    House,   Piercy,    Ncwchurch-in- 

Rossendale,  Assistant  Printworks  Manager. 
Wilson,  Jno.  Ed.,  Wyddrington,  Edgbaston,  Birmingham, 

Chemical  Manufacturer. 
Wilson,  Jno.,  28,  Crosby  Road,  Romford  Road,  Stratford,  E., 

Technical  Chemist. 
Wilson,   J.  H.,  6,   Fenchurch   Buildings,    E.G.,   Chemical 

Manufacturer. 
Wilson,    R.     H.,    Egglescliffe,    Yarm-on-Tees,     Chemical 

Manufacturer. 
Wilson,    Wesley    Win.,   Ardganagh,    Ballsbridge,    Dublin, 

Civil  Engineer. 
Wilson,  Dr.  W.  H.,  Presidency  College,  Madras,  Lecturer  on 

Physics. 
Wilson,    Wm.    Robt.,    110,   Long    Acre,    London,  W.C., 

Analytical  Chemist. 
Wilson,  W.   W.,  Rhodes  Works,  Middleton,   Manchester, 

Analytical  Chemist. 
Wilson,  Wm.,  Journals   to  Delhi,   India ;  Subscription  c/o 

(lark,    Wilson,   &    Co.,    11,    Abchurch    Lane,    E.G., 

Merchant. 
Wilton,  Geo.,  Tar  Works,  Beckton.E.,  Tar  Distiller. 
Wilton,   Jno.,    Clydesdale,    Norwich   Road,   Forest   Gate, 

Essex,  Candle  Manufacturer. 
Wilton,  Thos.,  Winsor    House,   Beckton,    E.,    Tar    Works 

Manager. 
Wing,  J.  D.,  22,  William  St.,  New  York,  U.S.A.,  Merchant. 
Wingate,    Hamilton    M.,   395,   Collins    Street,   Melbourne, 

Victoria,  Metallurgist. 
Wingfield,  T.  R.,  Nelson  Square,  Bolton,  Brewer. 
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THE  EFFECT  OF  LIME  SALTS  OX  HOP 
IN  FUSIONS. 

BY    JOS  Kill    W.    LOYIBOND. 

In  most  manufactures,  at  various  stages,  chemical  and  other 
changes  take  place,  which,  though  clearly  indicated  by 
change  of  colour  in  the  material  and  reckoned  as  im- 
portant factors  in  the  quality  of  the  ultimate  product,  are 
too  subtle  for  the  balance  of  the  analytical  chemist. 

As  an  example  for  illustrating  the  importance  of  these 
obscure  changes,  I  have  selected  the  phenomena  attending 
the  boiling  of  hops  in  water  containing  calcium  bicarbonate 
and  other  salts  in  solution,  not  only  because  of  the  dis- 
tinctive colours  produced,  but  also  because  in  my  past 
brewing  experience  a  specially  undesirable  flavour  was 
noticed  in  beer  brewed  with  water  drawn  from  a  deep  chalk 
well,  and  containing  calcium  bicarbonate  in  solution,  which 
led  to  the  rule  of  first  boiling  the  water  and  then  allowing 
it  to  cool  to  the  desired  temperature  for  mashing.  Tin 
soundness  of  this  empirical  practice  will  be  evident  when 
we  come  to  compare  the  difference  between  the  specific 
colour  curves  of  a  similar  water  before  and  after  boil- 
ing. There  is  but  little  doubt  that  colour  variations  are 
attended  by  co-related  variations  in  flavour,  although  no 
attempt  is  here  made  to  establish  such  co-relations,  as  such 
a  course  would  involve  a  more  extensive  set  of  investiga- 
tions than  was  possible  in  the  time  available  for  preparing 
this  paper. 

The  effect  of  the  earthy  salts  usually  present  in  ordinary 
brewing  water  has  received  but  little  attention,  and,  so  far  as 
I  have,  been  able  to  ascertain,  none  at  all  from  an  analytical 
point  of  view. 

The  authorities  on  the  subject  are  few.  "  Science 
Pratique  du  Brassayr,"  br  Johnson  Freuk  anil  Dr.  Henin, 
edition  1890,  mentions  some  advantages  of  the  use  of  water 
containing  lime  salts  in  solution,  but  make  no  reference  to 
the  colour  effect. 

Southby,  in  his  book  "  Practical  Brewing,"  says,  "  The 
presence  of  the  carbonates  of  the  alkalies  has  an  even  more 
injurious  effect  on  the  ales,  for  these  salts  promote  the 
solution  of  the  colouring  matter  of  both  the  malt  and  the 
hops,  and  also  of  the  coarse,  resinous,  bitter  principles  of 
the  latter.  Neither  of  these  salts  is  so  objectionable  in 
black  beers  as  in  ales,  and  some  have  asserted  that  waters 
for  brewing  stout  and  porter  ought  to  contain  a  small  pro- 
portion of  the  carbonates  of  the  alkaline  carbonates  ;  this, 
however,  is  a  mistake,  as  the  best  waters  for  brewing  black 
beers  are  those  which  contain  only  carbonates  of  lime  and 
magnesia,  together  with  some  chlorides  and  minute  amounts 
of  earthy  sulphates  and  alkaline  silicates." 


B<  van.    "  The 
"  Moisture  in 


Moritz  and  Morris,  in  "  A  Text-book  of  the  Science  of 
Brewing,"  mention  the  question  of  colour,  and  state, 
"  Briefly  it  may  be  said  that  gypseous  waters  give  pale 
beers  and  prevent  the  extraction  of  the  coarse,  rank  flavour 
of  the  hops;  sodium  carbonate  water,  on  the  other  hand, 
gives  deeply  tinted  beers,  extracting  much  of  the  coarse  and 
rank  hop  flavouring ;  soft  waters  come  intermediate  between 
these  extremes.  Sodium  sulphate  gives  a  thin,  harsh,  cold 
flavour,  but  a  pale  colour.  Common  salt  and  calcium 
chloride  also  yield  pale  beers,  and  the  hop  flavouring  is 
neither  rank  nor  cold.  Magnesium  salts  are  not  used  apart 
from  gypsum,  and  their  effects  alone  are  therefore  unascer- 
tained," 

Faulkner,  in  his  "  Theory  and  Practice  of  Modern 
Brewing,"  p.  9,  states  that  "  the  other  carbonates,  magnesic 
ind  calcic,  have  little  or  no  influence,  I  think,  except  in  the 
way  of  coating  our  boilers,  liquor  tanks,  and  pipes  with 
scale,  and  neutralising  the  normal  acidity  of  the  malt." 

In  the  American  Brewers'  Journal  for  August  1895 
appears  a  paper  by  Dr.  F.  Mierau,  in  which  he  details  some 
valuable  experiments  as  to  the  action  of  calcium  hydrate 
and  carbonate  upon  the  colour  of  hop  extract,  and  gives 
some  elaborate  details  as  to  his  method  of  procedure  and 
the  results  with  waters  containing  different  constituents, 
but  in  describing  the  results  uses  somewhat  vague  terms, 
such  as  "  light  yellowish  fluid,"  "  pale  beer,"  "  much  paler," 
"  much  yellower  colour,"  "  strongly  coloured  fluids  of  a 
specific  reddish  tint,"  &c.  I  have  adopted  Dr.  Mierau's 
method  of  procedure,  not  only  because  of  its  simplicity  and 
effectiveness,  but  also  because  my  quantitative  colour  terms 
may  be  used  for  comparing  with  Dr.  Mierau's  results.  He 
describes  his  method  as  follows  ; — 

"  My  method  consists  of  simply  boiling  the  water  or  salt 
solutions  to  be  tested  with  hops.  I  use  beakers  of  equal 
size,  and  in  boiling  have  the  heating  in  the  same  sand- 
bath  as  uniform  as  possible.  To  each  100  c.c.  of  water  I 
take  3  grms.  of  the  same  hops,  selecting  as  nearly  as 
possible  uniform  catkins,  which  I  pick  apart  and  place  in 
the  water." 

To  this  method  I  adhered,  but  found  it  necessary  after 
30  minutes'  boiling  to  filter  at  once  from  the  hops,  as  the 
colour  change  was  rapid  if  the  liquid  was  allowed  to  cool  on 
the  hops.  The  colour  changes  were  slow  after  the  hot 
filtration  ;  in  some  cases  the  liquid  did  not  filter  quite  bright, 
and  they  were  measured  in  this  condition.  The  unit  value 
of  the  black  curves  represent  the  different  degrees  of  this 
turbidity.  Attempts  were  made  to  re-filter  after  cooling, 
but  it  was  found  that  the  necessary  exposure  brought  about 
other  changes,  and  this  procedure  was  abandoned. 

The  analysis  of  the  chalk-well  water  used  is  as  follows  : — 

Grms.  per  Litre. 
Total  solid  matter 0'308 

Calcium  carbonate 0"202 

nitrate (T0267 

Sodium  chloride M'0343 

Jtasnesiurn  carbonate CV0071 

Silica 0-007t> 

Sulphates None. 

Phosphates Trace. 

Oxide  of  iron Trace. 

Free  carbonic  acid 0'126 

Illustration. 

The  illustrating  charts  are  based  on  the  laws  which 
govern  the  appreciation  of  colour  by  the  vision,  and  have 
already  been  before  this  Society.  It  will  be  only  necessary  to 
call  attention  to  two  of  them. 

1st.  The  vision  can  only  simultaneously  distinguish  two 
colours  in  the  same  beam  of  light. 

2nd.  The  two  colours  simultaneously  distinguishable  are 
always  those  adjacent  in  their  spectrum  order,  red  and 
violet  being  considered  adjacent  for  this  purpose. 

Except  in  two  instances  of  water  containing  sodium 
chloride,  where  green  is  present,  red,  orange,  and  yellow 
are  the  only  colours  m  the  liquids  before  us  this  evening ; 
therefore,  apart  from  these  two  cases,  the  only  possible 
combinations  are  red  with  orange  and  yellow  with  orange; 
but,  of  course,  in  any  proportions,  the  effect  of  these  com- 
binations on  beer  is   pleasing  as  the  yellow   preponderates, 
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and  displeasing  as  the  red  preponderates  j  and  so  far  as  my 
own  experience  goes,  delicacy  of  flavour  is  associated  with 
yellow  preponderance  and  coarseness  of  Savour  with  red 
preponderance. 

In  constructing  the  colour  charts,  measurements  were 
made  at  stated  intervals  of  strata  thicknesses  in  accord 
with  the  numbers  on  the  horizontal  lines.  The  measured 
colours  were  then  plotted  on  perpendiculars  through  these 
numbers  in  accord  with  the  scale  of  colour  units  on  the 
perpendiculars  of  the  charts  ;  then  by  joining  the  points 
of  similar  colours,  the  specific  colour  curves  for  each 
substance  are  established. 

In  the  lantern  illustrations  each  line  is  numbered  in 
accord  with  a  chart  number,  and  the  colours  are  made  up 
with  the  standard  glasses  used  in  obtaining  the  measure- 
ments used  in  constructing  the  charts. 

The  solutions  in  the  bottles  are  duplicates  of  the  solutions 
used  in  constructing  the  charts,  and  are  numbered  in  accord 
with  them. 

Wo  have  before  us  three  methods  of  demonstrating  the 
nature  of  the  colours  produced  ;  — 

1st.  On  the  charts,  by  means  of  the  coloured  liues,  which 
indicate  the  numerical  or  unit  colour  depth  of  each  of  the 


constituting  colours  which,  when  combined,  produce  the 
colour  sensation  of  any  given  stratum  thickness. 

2nd.  By  transmitting  light  through  the  glass  combinations 
used  in  making  the  chart  measurements,  reproducing  in 
each  case  the  colour  of  the  liquid. 

3rd.  Duplicates  of  the  liquids  used  in  glass  bottles  of 
•1  ins.  diameter  ;  they  are  therefore  in  accord  with  the  4-iu. 
strata  measurements  ou  the  charts,  and  >vith  the  colour 
produced  by  the  glass  combinations  in  the  fourth  place  in 
the  liues  on  the  screen. 

For  the  purpose  of  briugiug  these  colour  curves  into  some 
degree  of  order  for  comparison,  they  are  divided  into  three 
types  or  divisions,  according  to  the  nature  of  the  colour 
sensations  they  produce,  as  represented  by  the  absorption 
curves. 

In  No.  1  type  the  yellow,  curves  preponderate  over  the 
orange  curves  at  all  densities ;  this  type  includes  those  light- 
coloured  ales  knowu  technically  as  "pule"  and  ''golden- 
yellow,"  and  probably  correspond  to  Dr.  Mierau's  terms, 
"  light  yellowish  fluid,"  "pale  beers,"  and  "much  paler." 
The  experiments  contain  the  following  instances  of  this 
class : — ■ 


No.  1  Type. 


No. 



Si  rata  Thicknesses  of  Maximum  Colour 

Yellow 

Units. 

Inches. 

Orauge 
Units. 

Inehes. 

4 

Chalk-well  water,  boiled  and  filtered 

60 

at 

15 

and 

16 

at 

15 

9 

Distilled    water    with  0*2607    grm. 
magnesium  bicarbonate: 

83 

at 

18 

and 

7 

at 

IS 

13 

Distilled    water    with   0'05     grm. 
magnesium  bicarbonate. 

56 

at 

15 

and 

17 

at 

15 

12 

Distilled    water    with    0'10    grm. 

8s 

at 

18 

and 

17 

at 

15 

10 

sodium  bicarbonate. 
Distilled     water    with   0*15    grm. 

68 

at 

15 

and 

t 

at 

7 

C Orange  disappears  at  12*fi 

11 

sodium  chloride. 
Distilled     water    with    0"3      grm. 

84 

at 

15 

and 

13 

at 

11 

f  Orange  disappears  at  IS*6 

i     in  favour  ot  green. 

sodium  chloride. 

In  No.  2  type  the  yellow  preponderates  over  the  orange 
at  the  lower  densities  then  decreases,  in  favour  of  orange  at 
the  higher  densities ;  this  type  includes  those  ales  known 
technically  as  "deep  golden,"  and  probably  corresponds  to 
Dr.  Mierau's  term  "  much  yellower  colour." 

No.  2  Type. 


Strata  Thicknesses  of  Maximum 

No. 

Colour. 

Yellow 

Orange 

Units.      Inches. 

lints. 

Inches. 

i 

Distilled  water 

is     at 

14    and 

14 

at      18 

3 

Chalk    -    Wldl     Water 

boiled,      not      fil- 
tered. 

49      at 

13    and 

76 

at       is 

s 

Distilled  water  w  n  h 
O'l.W  grm.   mag 
ncsiuni           1'iear- 
bonate. 

56      at 

2    and 

71 

at      18 

14 

Distilled  water  with 
l'O  gnu.    sodium 
bicarbonate. 

18      at 

3    and 

86 

at      18 

In  the  paler  examples  of  this  type,  yellow  preponderate 
over  orange  at  the  lower  densities,  and  red  at  the  highe 
densities.  In  the  medium  examples,  yellow  is  less  than 
orange  at  all  densities.  In  the  extreme  examples,  orange 
preponderates  over  red  at  the  lower  densities,  and  red  pre- 
ponderates in  the  higher  densities.  A  distinguishing 
feature  in  the  members  of  this  type  is,  that  red  is  always 
one  of  the  two  distinguishing  colours  at  the  higher 
densities.  All  high-coloured  ales  will  be  comprised  in  this 
group  which  probably  corresponds  to  Dr  Mierau's  term, 
"  strongly  coloured  tluid  with  a  specific  reddish  tint." 

It  would  be  unsafe  to  draw  conclusions  from  a  few 
preliminary  experiments  such  as  these,  but  it  may  be 
permitted  to  draw  attention  to  some  of  the  m  ost  charac- 
teristic agreements  and  differences,  such  as  that  already 
mentioned  as  existing  between  a  calcium  bicarbonate  water 
before  and  after  boiling.  A  reference  to  Nos.  2  and  4 
diagrams  will  show  that  the  effect  of  removing  the  calcium 
bicarbonate  from  a  chalk-well  water  by  boiling  and  filtering 
is  to  convert  it  from  a  water  which  produces  a  dark 
coloured  extract,  classable  into  No.  3,  the  worst  type  of 
colour  for  ales,  into  a  water  producing  a  light-coloured 
extract,  classable  iuto  No.  1,  the  best  type  of  colour  for  ales. 


No.  8.  Type. 


No. 


Strata  Ticknesses  of  Maximum  Colour. 


18 
17 
16 
15 


Chalk-well 

Distilled  w 


water . . . 

atcr  with 


0*06535  grm.  magnesium  bicarbonate. 
1*0269        „    calcium  >, 

0-513 


15 

19*8 

s 

lining' 

Units. 

Chalk-well  water  with  150  grms.  sugar  crystals SI 

loo        „       „  *a 

bo        „      , as 

•        -" 


Yellow 
lulls.     [lis. 

66    at  8  disappearing 


53 

s 

,    6 


Ins. 
at  13*5  in 

"i '  ."> 
16*0 


7-5 

liTi 

6*7 

I  Ml 


Red 

I'llltv 

favour  of  36 

ti; 

8 

70 


Ins. 
at  IS 
.,  15 
..   Ifi 

.,  is 


IS 
■-'>• ' 
38 
61 


5  ..  '.I 

5  .,  :< 

0  .  ■• 

0  „  9 
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No.  t; 
Chalk-well  water-bailed  in  mins.,  then 
Blterod  and  boiled  lOmins,  with  3  grins. 
of  hops. 

Colour 

units. 


n 

40 


7         6        10        14        IS 
Strata  thioknessea  in  inches. 


No.  S. 
3  jrrms.  hops  per  litre  of  chalk-well 
water  previously  boileil  10  mins.    Not 
tillered,  then  boiled  10  ruins. 


72 
SS 

40 

M 

S 

/•■■ 


I         6        10       10-       /j 

Strata  thicknesses  in  inches. 


'No.  15. 
0-50 ktoi.  suRir  per  litre  of  ch;dk-well 
water  U.iled  with  3  grins,  of  hops. 


2  S  10        14 

Strata  thicknesses  in  inches. 

Black 

Y£LL.OW 

Red 
Orange 

GR£EN 


No.  1  Tvi-K. 

No.  12. 

0*10    grin,    sodium    bicarbonie 
litre   distilled    water   boiled   10  niius. 
with  3  grins,  of  hops. 

Colour 

units. 


12 
Si 

to 


Z4 


/ 


Z         6         W       14         18 
Strata  thicknesses  in  incl 

No.  2  Tvik. 

No.  8. 
0'1307   tirm.  magnesium  bicarbonate 

per  litre  boiled  30  mins.  with  3  Rrms. 
of  hops. 


K 

S6 

y 

.'•n      ••' 

/      *s 

to 

.'               .-'     ^ 

'               .-"'            •» 

/                .-"                      \ 

14 

/ 

• 

/ 

S 

/    .-•• 

/.••' 

z     e      m     14     ig 

Strata  thicknesses  in  inches. 

No.  S  Type. 

No.  6. 
0*513  grni.  calcium  bicarbonate   per 
litre  distilled  water.     Bailed  30  mins. 
with  3  grins,  of  hops. 


2         6  /(J        14         18 

Strata  thicknesses  in  inches. 


No.  n. 

0*3  grm.  sodium  chloride    per   litre 
boiled  30  mins.  with  3  u-rms.  of  hops. 

Colour 
units. 


12 

1 

i 

Sb 

» 
/ 

/ 

/ 

■V 

/ 

/ 

? 

w 

s 

J^^^\S 

7.  G         ID       14 

Strata  thicknesses  in  inches. 


No.  1. 
3  irrms.  of  hops  i>er  litre  of  distilled 
water  boiled  30  mins. 


72 
56 

40 

24 


2        G        10        19        IS 
Strata  thicknesses  in  inches. 


No.  2. 

Chalk-well  water  boiled  30  mins.  with 
3  grms.  of  hops. 


m 

zo 

/" 

m 

/ 

ss 

• 

V 

I 

S6 

*■*»■ 

/ 

■'    i 

40 
14 

l 

i 

i 

i     / 
i     .•' 

'\l 

8 

\ 

Z       6        to        W       18 
Strata  thicknesses  in  inches. 
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A  reference  to  the  colour  curves  of  No.  15,  1G,  17,  and 
Is  will  show  that  the  addition  of  sugar  crystals  to  a  calcium 
bicarbonate  water  reduces  the  colour  without  altering  the 
type  ironi  No.  .'i  ;  the  reduction  of  colour  has  some  relation 
to  the  proportion  of  sugar  used,  lessening  as  the  quantity 
increases. 

On  comparing  the  composition  of  the  waters  producing 
the  pale  solutions  in  No.  1  type,  that  containing  0*2607 
grm.  magnesium  bicarbonate  may  he  left  out  of  the  ques- 
tion for  the  present,  as  this  salt,  in  other  proportions,  is 
represented  also  in  No.  2  and  No.  3  types,  and  requires  more 
preliminary  investigation.  This  division  also  contains  one 
example  of  sodium  bicarbonate  and  two  examples  of  sodium 
chloride.  The  specific  colour  curves  of  these  sodium 
salts  are  somewhat  similar  in  type  with  those  of  No.  4 
natural  chalk-well  water  from  which  the  calcium  bicarbonate 
has  been  removed,  boiling  and  filtering.  If  we  compare  the 
same  curves  with  the  darker  curves  of  No.  1  distilled  water 
in  the  second  division,  an  impression  is  created  that  the 
pale  colour  of  the  sodium  solutions  may  be  due  to  specific 
combinations  of  these  salts  with  some  principle  in  the  hops, 
and  no:  due  merely  to  the  absence  of  calcium  bicarbonate. 

The  colour  of  No.  1  in  the  second  division  is  simply  that 
of  hops  estract  in  distilled  water,  and  is  useful  for  com- 
paring with  variations  in  colour  caused  by  the  salts  other 
waters.  The  colour  of  No.  3  shows  that  natural  chalk 
water  with  the  calcium  carbonate  in  suspension  produces  a 
type  of  curves  similar  to  distilled  water,  hut  containing  a 
larger  proportion  of  orange. 

Division  3  contains  only  examples  of  the  most  objection- 
able colours,  that  is,  having  red  preponderating  in  (he  higher 
densities.  It  may  therefore  be  assumed  that  these  waters 
are  objectionable  for  brewing  ;  and  as  we  have  deferred  the 
consideration  of  the  magnesium  waters  for  the  present, 
there  remains  only  the  natural  chalk  water  No.  1,  containing 
1 1  - 1 )i»0  grm.  calcium  bicarbonate  per  litre,  and  No.  6  di-tilled 
water,  containing  added  calcium  bicarbonate.  Their 
specific  colour  curves  tend  to  confirm  the  view  that  calcium 
bicarbonate  is  objectionable  for  brewing.  This  set  of  ex- 
periments does  little  more  than  point  to  the  necessity  of 
more  exhaustive  work. 

Discussion. 

The  Chairman,  in  inviting  discussion,  said  that  all  must 
have  listened  with  great  pleasure,  especially  those  wdio  were 
connected  with  the  brewing  trade,  to  the  very  interesting 
communication  which  Mr.  Lovibond  had  made.  He  had 
been  in  the  habit  of  using  Mr.  l.ovibond's  tintometer  for  a 
long  time  past,  and  found  it  to  be  decidedly  superior  to  any 
other  instrument  used  for  colour  estimation.  It  not  only 
gave  the  total  colour,  hut  also  the  proportion  of  each  of  the 
constituent  colours  in  a  given  liquid,  and  was  especially 
valuable  in  the  examination  of  beers  and  caramels. 

Mr.  J.  Heron  was  very  much  pleased  to  have  heard 
Mr.  l.ovibond's  paper,  because  it  was  the  first  time  that  a 
paper  of  such  a  nature  had  been  read  before  the  Society  in 
connection  with  brewing.  He  would  be  very  sorry  to 
criticise  adversely  any  paper  read  by  Mr.  Lovibond,  but  it 
struck  him  that  the  author  had  performed  a  certain  aim  mat 
of  experimental  work  which  hardly  obtained  in  practice, 
because  instead  of  adding  tho  hops  to  malt  wort  and  experi- 
menting upon  such  a  solution,  Mr.  Lovibond  had  made  an 
infusion  of  bops  with  water  having  certain  mineral  con- 
-tituents  in  solution.  It  was  shown  that  the  addition  of 
sugar  diminished  the  shade  of  colour  to  a  large  extent,  and 
la  would  like  to  ask  Mr.  Lovibond  whether  he  had  made 
any  experiments  with  malt  wirt,  and  what  would  he  the 
nature  of  the  change  when  the  wort  was  boiled  up  with  the 
hops.  Of  course  a  certain  amount  of  precipitation  took 
place,  and  perhaps  some  bodies  which  gave  a  red  colour 
would  disappear  during  the  boiling.  He  himself  had  made 
■  i  number  of  experiments  on  solvent  action  of  the  different 
salts  in  brewing  waters  on  hops,  not  so  much  with  a  view 
of  ascertaining  the  colour  as  of  determining  the  flavour  and 
quality  of  the  extract.  He  must  congratulate  Mr.  Lovibond 
on  attacking  the  question  from  his  point  of  view,  and  hoped 
that  the  paper  JUS(  read  would  be  the  tir-t  of  many  Valuable 
contributions  on  the  same  subject     The  application  of  the 


tintometer  to  brewing  operations  opened  up  a  very  wide  field 
of  inquiry  ;  there  were  questions  of  very  great  importance  in 
connection  therewith  which  might  be  attacked  in  that  way, 
so  that  brewers  would  probably  be  able  to  tell,  not  ouly 
whether  the  hops  had  been  properly  kilned,  but  could  gauge 
the  quality  of  nialts  by  the  nature  of  the  colour  curve. 

Mr.  E.  Gsant  He  id  ikb  would  have  liked  to  have  heard 
a  little  more  with  reference  to  some  other  features 
accompanying  the  question  of  colour,  and  more  especially 
as  to  flavour.  He  knew  that  it  was  extremely  difficult  to 
express  or  describe  a  flavour,  but  when  he  saw  the  samples 
placed  before  the  meeting  he  could  not  but  think  the 
difference  of  colour  represented  to  some  extent  also  a 
difference  of  flavour.  From  a  brewing  point  of  view  tho 
flavour  was  of  the  greatest  importance,  though  of  course 
regard  must  also  be  had  to  colour.  From  an  inspection  of 
the  diagrams,  it  seemed  to  him  that  the  introduction  of 
sugar,  which  Mr.  Lovibond  had  that  evening  >aid  very 
little  about,  made  a  great  difference  to  the  colour,  as 
indicated  by  the  red  line  on  the  third  series  of  plotted 
curves  before  the  meeting.  He  rather  thought,  too,  that 
the  precipitation  of  solid  matter  in  the  solutions  had  more 
to  do  with  the  colour  than  Mr.  Lovibond  had  suggested. 
In  the  two  charts  of  type  1,  Mr.  Lovibond  showed  a 
chalk-well  water  which  had  been  boiled  10  minutes  and 
another  which  had  been  boiled  30  minutes.  On  the  first 
chart  was  shown  a  black  line  which  indicated  opacity,  and 
in  the  second  there  was  a  total  absence  of  the  black  line, 
but  the  yellow  line  went  up  pretty  straight  and  apparently 
equal  in  both  of  them.  Vet  he  could  not  but  think  that 
the  precipitation  which  had  occurred  had  at  least  affected 
the  colour  to  some  extent,  since  it  was  a  common  experience 
that  a  substance  precipitated  in  an  organic  solution  left  the 
liquid  of  lighter  tint,  and  he  was  of  opinion  that  the  use  of 
a  hard  water  had  a  greater  influence  upon  the  colour  of 
wort  than  appeared  from  the  abstract  of  the  paper  which 
Mr.  Lovibond  had  presented  to  them  that  evening.  It 
was  certainly  a  feature  which  possibly  had  not  been  much 
thought  of  before,  that  the  colour  of  beer  was  derived  partly 
from  the  hops,  and  was  not  exclusively  due  to  the  malt. 
It  would,  however,  probably  he  more  interesting  to  study 
the  effect  of  different  waters  upon  malt  products,  because 
the  degree  or  difference  of  colour  due  to  these  bodies  n  as 
certainly  more  varied  and  more  decided  than  could  be  due 
to  hops.  He  had  been  interested  in  hearing  from  the 
Chairman  that  he  had  found  the  tintometer  of  such  great 
use. 

Mr.  Lovibond  said,  in  reply,  that  the  paper  was  only 
one  of  preliminary  investigation.  A  beginning  had  to  be 
made  somewhere,  and  he  had  begun  with  hop  samples 
because  his  attention  had  been  drawn  in  that  direction  by  a 
paper  by  Dr.  Mierau.  He  had  no  reason  to  suppose  that 
his  experiments  would  not  apply  to  malt  also.  The  colour 
curves  illustrated  were  specific  for  the  substances  them- 
selves. .Malt  in  common  with  other  substances  had  a  specific 
rate  of  absorption,  varying  probably  with  the  quality  of  the 
malt  ;  he  knew  that  it  was  so  with  caramels  and  roasted 
malts,  and  on  referring  to  the  lines  shown,  say  on  charts 
Nos.  1  and  2,  it  was  a  fair  inference  that  the  particular  lines 
indicated  substances  formed  by  hops  under  the  conditions 
named;  and  in  that  way  the  method  became  an  analytical  one 
for  the  discovery  of  compounds  which  had  hitherto  escaped 
detection.  The  presence  of  solid  matter  had  only  the 
effect  of  darkening  the  colour  :  it  did  not  alter  the  nature  of 
the  curves ;  it  simply  made  it  impossible  to  carry  the 
investigations  so  far  if  solid  matter  were  not  present.  The 
specific  nature  of  the  chemical  compound  represented  by 
the  colour  curves  would  be  unaltered,  but  the  power  of 
seeing  them  would  be  reduced  by  the  opacity  of  the 
mixture.  In  reference  to  colour  and  flavour,  he  was  quite 
sure  that  each  colour  had  a  co-related  flavour.  He  said 
•J.'i  years  ago,  at  the  time  when  his  attention  was  called 
to  the  objectionable  flavour  produced  by  using  an  unboiled 
chalk-well  water,  he  did  not  thai  appreciate  the  colour 
differences  which  probably  accompanied  the  changes  in 
question.  The  inference  to  be  drawn  was  that  the  colour 
of  thelieer  was  reduced  by  boiling  the  water,  and  was  co- 
related  to  a  fine  flavour,  as  compared  with  a  coarse  flavour 
produced  by   the   unboiled   water.     It   vva«   impossible  to 


Feb.  89,  use.]       THE  JOURNAL  OF  THE  SOOIETI  OF  CHEMICAL  INDUSTRY. 


75 


imitate  a  specific  pale  colour.  Caramel  might  be  added, 
but  the  colour  could  not  be  imitated;  although  it  might 
approximate  at  one  density,  it  would  diverge  as  the  density 
increased  ;  and  if  a  beer  was  submitted  to  him  in  which  a 
pale  malt  colour  had  been  imitated  by  caramel,  it  could  be 
detected  by  its  yielding  the  colour  curves  specific  for 
caramel.  Sugar,  so  far  as  he  could  judge,  only  modified 
the  effect  of  calcium  bicarbonate  on  beer.  He  had  used  in 
the  series  referred  to  a  chalk  water  unboiled,  with  four 
proportions  of  sugar.  What  the  effect  would  be  with  malt 
wort  was  a  question  open  to  investigation.  His  own  interest 
had  been  very  much  quickened  by  the  present  experiments, 
as  the  results  obtained  were  unexpected  —  alkalis,  for 
instance,  showing  a  pale  colour  with  distinctive  curves  at 
the  low  strengths,  whereas  he  bad  previously  thought  that 
alkalis  would  probably  give  a  dark  extractive  colour,  hut 
he  found  instead  these  distinctive  light  colour  curves.  In 
chart  No.  14  the  alkali  was  increased  to  one  gramme  per 
litre,  and  instantly  there  was  a  change  into  a  more  degraded 
class,  indicating  that,  at  that  strength,  the  usual  alkaline 
action  on  organic  matter  had  commenced. 

Mr.  Hooper  said  he  gathered  that  the  presence  of  a 
precipitate  in  a  liquid  in  no  way  affected  the  colour.  He 
thought  that  those  who  had  had  experience  of  analytical 
work  would  agree  that  where  a  precipitate  bad  been  produced 
the  colour  was  lightened.  Did  it  not  follow  that  the  elements 
of  the  colour  had  really  changed  by  the  removal  of  one  or 
more  of  the  colour-producing  substances  ? 

Mr.  Lovibokd  thought  that  reasoning  would  apply  if  the 
solid  matter  itself  was  coloured,  but  if  colourless  it  would 
not  affect  the  curves,  but  would  simply  render  the  colour 
more  obscure.  It  was  in  fact  just  the  difference  between  a 
definite  chemical  compound  and  a  mechanical  mixture  which 
gave  the  meau  of  the  bodies  mixed. 

Mr.  Hoopkk  understood  that  the  precipitate  carried 
down  the  colouring  matter  with  it. 

Mr.  Lovibond  :  Unless  you  have  made  experimental 
measurements  which  prove  that,  I  do  not  sec  how  you  can 
arrive  at  such  a  conclusion,  knowing  as  I  do  how  difficult 
it  is  for  the  unaided  vision  to  judge  iu  such  cases  within 
certain  limits  whether  the  visual  differences  are  caused  by 
intriusic  colour  changes  or  by  variations  in  the  quantity  of 
light  transmitted. 

Mr.  J.  ('.  lii<  mardson  :  But  the  matter  suspended  in  a 
stable  compound  would  not  affect  the  absorption  number  of 
that  compound  if  it  did  not  disturb  the  molecule. 

Mr.  Lovibond  :  That  is  my  view  exactly. 


Meeting  held  Monday,  February  3ri/,  1890. 
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THE  MANUFACTURE  OF  LINOLEUM. 

BY    WALTER    F.    REID,    F.I.C.,    F.C.S. 

The  linoleum  industry  is  a  comparatively  modern  one,  the 
first  factory  having  been  established  about  30  years  ago. 
Like  so  many  products,  however,  of  modern  science, 
linoleum  had  numerous  precursors,  through  which  its 
evolution  may  be  traced  from  a  very  remote  antiquity. 
The  first  stage  in  this  evolution  was  waxed  cloth  or  canvas, 
and  to  this  day  oil-cloth  is  called  "  Wachstuch "  in 
Germany  aud  "toile  eiree"  in  France.  In  this  country 
the  term  "  cere-cloth  "  does  not  seem  to  have  been  applied 
to  the  newer  material,  partly  perhaps  because  the  chief  use 
of  cere-cloth  was  for  the  preservation  of  dead  bodies,  but 
also,  I  think,  because  the  manufacture  of  oil-cloth  originated 
in  this  country,  and  with  it  the  new  word.  It  is  generally- 
stated  that  the  brothers  Van  Eyck  first  introduced  the  use 
of  oil  in  painting  towards  the  middle  of  the  15th  century; 
but  this  statement  is  certainly  incorrect.  A  varnish  called 
"  Hneleon,"  containing  linseed  oil,  was  used  in  the  8th 
century.  In  1239,  in  the  reign  of  Henry  III.,  oil  was  used 
for  painting  in  this  country,  and  the  account-rolls  of  our 
kings*  since  that  time  make  frequent  mention  of  painter's 
oil,  which,  at  the  end  of  the  13th  century,  was  worth  Is.  a 


gallon  in  England.  Iu  Italy,  also,  boiled  linseed  oil  was  in 
common  use  among  painters  at  the  end  of  the  14th  century, 
for  Cenuini  gives  clear  instructions  for  the  preparation  of 
"  l'olio  bollito  con  fuoco,"  as  he  quaintly  calls  it.  In 
Germany  the  use  of  oil  in  painting  seems  also  to  have  been 
well  knowu  in  the  latter  half  of  the  14th  century,  for 
Theophilus  and  Eraclius  allude  to  it  in  very  clear  terms. 
A  foreigner  travelling  in  England  in  the  15th  century  gives 
an  interesting  account  of  the  way  iu  which  our  artists  then 
worked.  The  canvas  was  laid  upon  the  floor,  and  the 
colours  applied  to  it  in  this  position.  He  states,  as  some- 
thing noteworthy,  that  these  English  artists  kept  their  feet 
clean.  Perhaps  it  is  to  this  habit  of  keeping  the  feet  clean 
that  we  owe  the  first  use  of  oil-cloth  as  a  floor  covering. 
However,  tire  first  use  to  which  oil-cloth  seems  to  have 
been  put  was  for  hangings  or  tapestry  and  for  windows. 
In  1630  a  patent  was  granted  for  "  paiuting  with  oyla 
cullers  upon  wollen  cloath,  kerseys,  and  stuffes,  being  pper 
for  hanging,  and  alsoe  with  the  said  cullors  upon  silk  for 
windowes."  Numerous  mixtures  of  oils  with  resins  of 
various  kinds  were  used  until  1751,  when  we  have  the  first 
notice  of  the  use  of  "  india-rubber  or  gum  lastic  "  as  an 
ingredient  in  the  coating  material.  This  brings  us  a  step 
farther  towards  linoleum,  for,  after  various  compounds  of 
india-rubber  had  been  suggested,  E.  Galloway,  in  L844, 
proposed  i he  addition  of  pulverised  cork  to  plastic  india- 
rubber  in  order  to  give  a  "  certain  elasticity "  to  the 
combination.  This  compound  laid  upon  canvas  was  pro- 
posed as  a  substitute  for  floor-cloth,  and  is  practically  what 
was  known  a  few  years  later  as  kamptulicon.  The 
machinery  and  methods  adopted  in  the  production  of 
kamptulicon  much  facilitated  the  development  of  its 
successor;  indeed,  some  of  the  improvements  suggested  for 
kamptulicon  have  only  lately  been  applied  to  linoleum. 
For  instance,  in  1851,  L.  S.  L.  liunn  made  kamptulicon 
upon  wire  gauze  instead  of  canvas,  and  he  also  invented  a 
method  for  producing  mosaic  patterns.  At  first  the 
inventor  of  linoleum,  F.  Walton,  called  his  new  product 
kamptulicon,  and  it  was  not  until  several  years  after  its 
invention  that  linoleum  became  known  under  its  new  name. 
The  cement  was  patented  in  18(>0,  and,  after  supplementary 
patents  had  been  taken  out  in  1801  and  1863,  the  Linoleum 
Manufacturing  Company  was  founded  in  1864.  After  the 
lapse  of  the  original  patents  other  factories  were  founded, 
and  there  are  now  25  factories  iu  which  linoleum  is 
produced,  the  greater  number  of  which  are  in  Great 
Britain. 

The  two  chief  ingredients  in  the  manufacture  of  linoleum 
are  cork  and  linseed  oil.  To  these  are  added  smaller 
quantities  of  kauri  gum,  resin,  and  pigments  of  various 
kinds.  Formerly  the  bulk  of  the  cork  used  came  from 
Spain  and  Portugal,  but  large  and  increasing  quantities  of 
that  material  are  now  produced  by  Algeria,  where  there  are 
very  extensive  forests  of  the  cork  oak.  In  the  manufacture 
of  bottle  corks  about  one-half  of  the  cork  is  wasted,  and 
this  waste  is  the  main  source  of  supply  for  the  cork  used  in 
linoleum  works.  There  is,  however,  a  very  large  quantity 
of  cork  available  in  the  forests,  which,  though  not  suitable 
for  the  manufacture  of  bottle  corks,  would  be  of  excellent 
quality  for  linoleum. 

The  first  operation  to  which  the  cork  waste  is  subjected 
is  that  of  passing  it  over  a  deep  sieve  to  which  a  rapid 
reciprocating  motion  is  given.  The  dust  and  much  of  the 
dirt  fall  through  the  sieve,  while  stones,  pieces  of  metal,  See. 
remain  upon  the  sieve,  and  are  removed  from  time  to  time. 
The  lighter  cork  passes  over  the  top  of  the  sieve  to  the 
cork-breaker  or  crusher.  The  peculiar  characteristics  of 
cork  render  it  a  very  ditficult  material  to  pulverise,  aud 
many  machines  have  been  devised  for  that  purpose.  On 
the  one  hand  it  is  elastic,  and  cannot  be  subdivided  by  mere 
pressure,  while  on  the  other  it  soon  abrades  the  hardest 
steel.  Knives  used  in  cutting  cork  require  sharpening  after 
every  two  or  three  cuts.  The  cork-breaker  which  appears 
to  give  the  best  results  on  the  large  scale,  consists  of  a 
number  of  very  strong  circular  saws  rotating  close  to  a 
number  of  steel  bar?,  the  ends  of  which  are  toothed  in  an 
opposite  direction  to  the  teeth  on  the  circular  saws.  The 
pieces  of  cork  are  pushed  along  the  surface  of  the  steel  bars, 
caught  by  the   revolving  saws,  and  finally  torn  to   pieces 
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between  the  two  sets  of  teeth.  The  teeth  require  frequent 
sharpening;  but  this  can  be  done  without  difficulty  by  means 
of  an  emery  wheel,  and,  on  the  whole,  this  form  of  machine 
is  one  in  which  the  working  parts  can  he  easily  kept  in  an 
efficient  state.  The  cork,  after  leaving  the  breaker,  is  in 
pieces  about  the  size  of  a  pea,  which  are  passed  on  to  the 
grinding  mills.  These  are  ordinary  horizontal  mills  similar 
to  those  used  in  flour-mills ;  but  the  stones  should  he  either 
lava,  sandstone,  or  some  similar  rough  stone.  The  French 
burrs,  so  indispensable  in  cement  factories,  for  instance,  are 
of  little  use  for  cork,  which  slips  upon  their  comparatively 
smooth  faces,  thus  causing  the  output  to  be  much  smaller 
than  in  the  ease  of  softer  but  rougher  stones.  The  pill- 
verised  cork  is  next  sifted  and  weighed  into  sacks,  which 
are  placed  in  a  diving  stove  for  about  24  hours.  The 
coarser  particles  are  returned  to  the  mill  and  re-ground. 
The  powdered  cork  is  an  extremely  light  powder;  it  is 
easily  suspended  in  the  air,  and  such  a  mixture  is  highly 
explosive.  Great  care  must  be  taken  to  protect  all  artificial 
lights  about  cork  mills  or  mixing  machinery,  and  even  with 
the  greatest  precautions  small  explosions  are  sometimes 
caused  by  sparks  fTom  the  machinery.  Speaking  after  con- 
siderable experience  of  both  materials,  I  would  rather 
handle  dynamite  in  bulk  than  ground  cork  in  a  loose  state. 
Although,  as  you  will  see  from  the  sample  shown,  the 
ground  cork  is  extremely  light  and  elastic,  yet  this  is  one 
department  of  the  industry  we  are  considering  which  is 
capable  of  considerable  improvement.  You  will  all  have 
noticed  in  cork  that  a  number  of  dark  particles  are  inter- 
spersed throughout  the  clastic  substance  of  which  it  mainly 
consists.  These  are  hard  and  devoid  of  elasticity,  and,  for 
our  purpose,  are  a  deleterious  adulterant  of  the  cork.  They 
consist  largely  of  tannin,  and,  on  an  average,  constitute  ag 
much  as  10  per  cent,  of  the  weight  of  the  cork.  By  sepa- 
rating these  impurities  from  the  powdered  cork,  a  consider- 
able improvement  would  be  effected  in  the  colour  and  elas- 
ticity of  the  linoleum.  It  is  these  portions  of  the  cork  that 
first  decay,  and  if  you  examine  a  cork  which  has  been  buried 
in  the  earth  for  some  time  you  will  find  the  dark  nodules 
have  become  cavities,  while  the  surrounding  elastic  material 
is  comparatively  sound.  For  light-coloured  linoleums  a 
simple  process  for  bleaching  cork  is  a  desideratum.  Many 
attempts  have  been  made  in  this  direction  ;  but  the  colour- 
ing matter  is  difficult  to  destroy  without  at  the  same  time 
diminishing  the  strength  and  elasticity  of  the  cork. 
Numerous  substitutes  for  cork  have  been  tried  in  the 
manufacture  of  linoleum,  such  as  sawdust,  spent  tan,  peat, 
&c. ;  but  the  resulting  product  possesses  less  elasticity  than 
wlun  cork  is  used,  and  consequently  wears  out  more 
rapidly. 

In  order  to  form  linoleum  the  pulverised  eork  is 
mixed  with  a  material  technically  known  as  "  cement,"  of 
which  oxidised  linseed  oil  is  the  main  constituent.  The 
linseed  oil  should  be  of  good  quality  ;  some  varieties 
oxidise  badly  and  give  much  trouble  in  the  seasoning  of 
the  linoleum.  I  am  not  aware  of  any  analytical  test  that 
will  indicate  accurately  the  drying  properties  of  a  given 
sample  of  linseed  oil.  The  test  usually  employed  is  to 
heat  a  portion  of  the  oil  to  about  500°  F.,  stirring 
continually,  and  blowing  air  through  the  hot  oil.  Dense 
funics  Eire  given  off.  and,  after  a  time,  the  oil  becomes 
thicker,  and  a  sample  of  it,  when  cooled,  should  be 
"  stringy."  i.e.,  capable  of  being  drawn  out  into  threads. 
(  >il  solidified  in  this  way  forms  the  basis  of  the  cement 
used  in  some  kinds  of  floor-cloth-  for  instance,  eorticine. 
It  makes  a  good,  tough  cement;  but  the  chief  objection  to 
its  use  is  the  smell,  which  it  retains  persistently,  and  which 
is,  as  you  will  notice,  not  agreeable.  The  chemical 
changes  which  take  place  during  the  thickening  of  oil  by 
heat  :ire  quite  different  from  those  which  bring  about 
solidification  at  the  ordinary  temperature.  In  the  former 
ease  there  is  a  loss  of  weight  of  about  .">  pel  cent;, 
while  in  the  latter  an  increase  of  weight  of  about  II  per 
ecnt.  results.  There  is  still  considerable  uncertainty  as  to 
the  chemical  changes  which  take  place  during  the  oxida- 
tion or  "drying"  of  linseed  and  similar  drying  oils. 
Although  Mulder  has  thrown  much  light  upon  the 
chemistry  of  the  subject,  subsequent  observers  have  not 
been    able    to    confirm    his    results  in  several    important 


particulars.  Hazura,  for  instance,  to  whom  we  owe  some 
valuable  researches  on  the  subject,  found  .'>  per  cent,  of 
glycerin  in  linoxyn.  This  shows  that  the  substance 
formerly  called  linoxyn  is  a  glyceride — a  fact  which  Mul- 
der failed  to  detect.  Hazura  regards  the  drying  oils  ;is 
mixtures  of  linolenie,  isolinolenic,  linolic,  and  oleic  acids, 
all  of  which  are  liquid.  These  liquid  acids  were  isolated 
from  various  oils  and  the  proportions  of  the  various 
constituents  were  fouud  to  be  as  follows  : — 


Per  rent.  .,f  Liquid  Acids. 


Poppj     Cotton 
Oil.         Oil. 


1.-. 
G5 
1.-, 


lai 


Linolenie  acid  .... 
Isolinolenic  „    .... 

Oleic  

Linolic  

The  oleic  acid  plays  no  part  in  the  drying  process  ; 
but  the  glycerides  of  this  and  the  other  fatty  acid-  an-  -aid  to 
be  split  up  into  the  free  fatty  acids  and  glycerin,  the  latter 
being  oxidised  to  carbonic  acid  and  water.  Water  is  un- 
doubtedly produced  in  considerable  quantities  during  the 
oxidation  of  linseed  oil ;  but  it  is  probable  that  acrolein  is 
one  of  the  chief  products  of  the  decomposition  of  the 
glycerin,  as  it  is  evolved  in  considerable  quantities.  The 
glycerides  of  the  drying  acids  an-  supposed  lo  lie  converted 
into  glycerides  of  the  corresponding  oxy-acids.  Hazura 
states  that  the  end  product  of  the  drying  is  the  solid 
oxylinolein.  Had  he  extended  his  researches  over  a  longer 
period  he  would  have  found  that  this  solid  is  still  further 
oxidised  into  a  semi-liquid  body,  of  which  you  see  here  a 
sample,  and  to  which  I  called  attention  on  a  previous 
occasion  (this  Journal,  Nov  30th,  1894). 

Apparently  this  liquefaction  can  be  brought  about  by 
means  of  hydrogen  peroxide,  for.iu  1876, S.  Cohue  proposed 
to  convert  drying  into  lubricating  oils  by  means  of  this 
reagent.  Ozone  considerably  facilitates  the  oxidation  of 
drying  oils ;  hut  I  am  not  aware  that  it  has  been  used  upon 
an  industrial  scale. 

The  addition  of  some  salts  of  lead  or  of  metallic  lead 
not  only  hastens  drying,  but  also  increases  the  total  amount 
of  oxygen  absorbed.  With  the  addition  of  finely  divided 
metallic  lead,  linseed  oil  will  increase  in  weight  by  about 
14  per  cent,  in  a  few  days,  while  without  lead  the  increase 
is  only  11  per  cent,  after  many  mouths.  One  theory 
attributes  the  drying  of  linseed  oil  to  the  growth  of  an 
organism  mimed  by  D.  J.  Freire  viicroclados  oleorum. 
This  must  be  a  remarkable  organism,  not  only  indifferent 
to  light  or  darkness,  but  revelling  in  such  mineral  poisons 
as  lead  and  mercury  salts,  and  actually  luxuriating  in 
temperatures  far  above  the  boiling  point  of  water. 

During  oxidation  the  specific  gravity  of  linseed  oil 
increases  considerably.  While  that  of  the  raw  oil  is  about 
0-9:t  and  of  boiled  oil  0'.94,  the  oxidised  material  is  heavier 
than  water.  A  rise  of  temperature  takes  place,  especially 
during  the  earlier  stages  of  the  operation. 

The  linseed  oil,  if  freshly  prepared,  is  allowed  to  settle  in 
tanks  before  use.  Impurities,  known  under  the  general 
name  of  "  mucilage,"  subside,  and,  after  their  separation, 
the  oil  is  of  a  better  colour  when  boiled.  Water  is  not 
altogether  insoluble  in  linseed  oil,  and  there  arc  few  oils 
that  do  not  contain  a  small  percentage  of   it.     It  gives  rise 

to   much  frothing  at  the  commencement   of  the   boiling 

operation,  but  may  be  easily  removed  by  running  the  oil 
through  a  tiller  of  dry  salt.  The  process  of  boiling  the  oil 
does  not  differ  materially  from  that  in  general  use  in  the 
manufacture  of  paints  and  varnishes.  The  temperature 
is  liomHoo  to  850  F.,  and  should  be  carefully  watched, 
us  overheating  would  not  only  deteriorate  the  oil,  but 
possibly  cause  an  explosion.  Linseed  oil  being  a  bad 
conductor  of  heat,  the  contents  of  the  pans  should  be 
continuously  stirred.  As  soon  as  the  oil  is  hot,  driers  are 
added  in  the  proportion  of  from  1  to  •_'  per  cent,  of  the 
weight  of  the  oil.  In  some  works  red  lead  alone  is  used  ;  in 
others,  litharge  ;  but  a  mixture  of  both  these  oxides  of  lead 
in   various  proportions  seems   to  be  most   in   favour.      In 
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spite  of  the  researches  of  many  patient  investigators,  the 
exact  chemical  changes  which  take  place  during  the  boiling 
of  linseed  oil  are  still  unknown. 

The  boiled  oil  is  run  or  pumped  from  the  boiling  pans 
into  settling  tank-,  where  a  further  quantity  of  "  mucilage  " 
is  deposited.  These  tanks,  as  well  as  the  boiling  pans, 
should  be  covered  in,  and  provision  must  be  made  for  the 
destruction  of  the  fumes  given  off,  which  are  decidedly 
offensive.  With  the  progress  of  synthetical  chemistry  a 
use  may  be  found  tor  these  fumes:  they  contain  much 
acrolein  and  several  volatile  acids,  chiefly  of  the  fatty  series. 
Various  methods  have  beeu  suggested  for  the  oxidation  of 
the  boiled  oil,  but  Walton's  original  process  is  still  used  in 
the  majority  of  factories. 

In  this  process  the  oil  is  pumped  to  the  top  of  a  high 
building  and  allowed  to  flow  down  over  a  number  of  pieces 
of  a  light  cotton  fabric  known  as  "  scrim,''  which  hang 
vertically  from  iron  bars.  The  air  in  the  building  is  heated 
to  about  100"  F.,  and  in  the  course  of  24  hours  the  layer  of 
oil  w-hich  adheres  to  the  surface  of  the  ••  scrim  '"  solidifies. 
The  flooding  with  oil  takes  place  daily,  and  iu  this  way  a 
succession  of  lavers  of  oxidised  oil  is  deposited  on  the 
i  im."  The  thick  sheet  of  oxidised  oil  thus  formed  is 
now  known  as  a  •'  skin."  Ibis  method  of  oxidising  oil  is 
-low.  and  necessitates  a  considerable  stock  of  oil.  The 
length  of  a  "  skin  "  being  about  25  feet,  it  is  evident  that 
however  carefully  the  building  may  be  heated,  the  upper 
portion  will  be  better  oxidised  than  the  lower.  The  quantity 
of  oil  remaining  on  the  lower  part  is  also  greater,  and  the 
consequence  is  that  the.  lower  end  of  a  "  skin  "  is  invariably 
thicker  and  softer  than  the  upper.  On  the  other  hand, 
each  layer  of  oil,  once  oxidised,  is  protected  from  further 
oxidation  by  the  succeeding  layers.  In  this  way  the 
formation  of  the  viscous  semi-fluid  substance  due  to  the 
final  oxidation  of  the  oil  is  avoided.  In  six  to  eight  weeks 
the  successive  oxidised  layers  upon  the  scrim  will  amount 
to  about  half  an  inch.  The  "skins"  arc  then  cut  down 
and  ground  between  rollers  preparatory  to  the  next  process. 
The  scrim  is  now-  quite  rotten,  and  has  become  a  useless 
and  costly  adulterant  of  the  linoleum.  Manx  suggestions 
have  been  made  for  expediting  the  oxidation  of  linseed  oil. 
Long  before  the  invention  of  linoleum,  iu  1851,  Froggart 
passed  oxygen  gas  through  the  oil  for  that  purpose,  and 
in  1S62  Glass  proposed  heating  the  oil  and  then  pa-sing  air 
or  oxygen  gas  through  it.  Walton  himself  has  devised 
several  other  methods  of  carrying  out  this  important 
operation,  but  the  one  I  have  described  is  that  in  most 
general  use. 

Of  the  numerous  processes  for  oxidising  oil  in  bulk,  that 
of  Messrs.  Bedford  appears  to  be  the  only  one  which  has 
stood  the  test  of  practice,  it  being  now  iu  use  in  several 
linoleum  works.  The  linseed  oil  is  taken  in  the  raw  state 
and  is  introduced  into  a  horizontal  steam-jacketed  cylinder 
inside  which  is  a  central  shaft  which  is  furnished  with  arms 
aDd  can  be  rotated  at  a  high  velocity.  The  oil  only  half  fills 
the  cylinder,  and  by  the  action  of  the  amis  or  beaters  it  is 
converted  into  spray.  The  requisite  temperature  having 
beeu  attained,  which  differs  according  to  the  quality  of  oil 
to  be  produced,  a  current  of  air  is  passed  through  the  spiay. 
The  temperature  rises  as  oxidation  proceeds,  and  is  con- 
trolled by  introducing  cold  water  into  the  jacket  instead  of 
-team.  In  five  or  six  hours  oil  can  be  oxidised  in  this 
apparatus ;  but  if  required  of  a  light  colour  a  lower  tem- 
perature is  maintained  and  the  process  then  takes  24  hours. 

The  defect  of  most  of  these  rapid  processes  seems  to  be 
that  the  oil  which  is  first  oxidised  remains  exposed  to  the 
further  action  of  the  oxidising  agent,  anil  becomes  over- 
oxidised  before  the  whole  of  the  oil  has  solidified. 

By  whatever  process  the  oil  has  been  oxidised,  the  next 
stage — the  preparation  of  the  linoleum  cement — differs  but 
little  in  the  various  factories.  The  ground  oil  is  mixed  with 
re-in  and  kauri  gum  iu  various  proportions.  A  good  elastic 
cement  is  composed  of  about  8i  cwt.  of  oxidised  oil,  1  ewt. 
of  resin,  and  1  cwt.  of  kauri  gum.  The  kauri  is  first  pul- 
verised, but  the  resin,  which  acts  as  a  flux,  can  be  nsed  in 
lumps.  The  mixing  operation  is  carried  out  in  a  steam- 
jacketed  pan  provided  with  stirrers,  and  samples  are  taken 
from  time  to  time,  it  being  of  the  utmost  importance  that 
no   overheating   shall  take  place.     When  perfectly   homo- 


geneous, the  cement  is  run  into  pans  of  a  convenient  size 
for  further  treatment.  In  summer  it  may  be  necessary  to 
cool  the  cement  as  it  issues  from  the  pan  in  a  plastic  state. 
as  this  material,  as  well  as  the  ground  oil,  has  a  great 
tendency  to  heat  and  even  to  catch  tire  if  left  in  bulk  ex- 
posed to  the  air  The  cakes  of  cement,  before  mixing  with 
the  ground  cork,  are  cut  into  smaller  pieces  and  are  then 
passed  through  steam-heated  mixing  rolls,  with  slightly  more 
than  their  own  weight  of  cork.  The  rough  mixture  is  then 
further  amalgamated  in  a  mixing  drum,  various  colouring 
matters  being  at  the  same  time  added  according  to  the 
colour  desired  for  the  finished  linoleum.  From  the  mixing 
drum  the  material  passes  into  another  apparatus  resembling 
a  large  sausage  machine,  but  of  very  strong  construction. 
If  is  called  a  "  German,"  not  because  it  was  made  in 
Germany,  but  because  the  mass  of  linoleum  issuing  from  it 
bears  a  strong  resemblance  to  a  German  sausage.  To  start 
this  machine  steam-heating  is  necessary,  but  once  at  work 
the  heat  generated  by  friction  and  by  the  oxidation  of  the 
oil  is  sufficient  to  soften  the  mixture.  In  summer  it  may 
even  be  necessary  to  circulate  cold  water  iu  the  jacket 
instead  of  steam.  This  machine  is  undoubtedly  an  imper- 
fect one.  The  power  which  it  requires  is  enormous,  and 
there  can  be  no  doubt  that  much  of  this  power  i-  consumed 
in  mixing  over  and  over  again  material  that  litis  already 
been  sufficiently  mixed  for  the  object  iu  view.  On  leaving 
the  '  German,"  the  linoleum  material,  now  in  the  form  of 
lumps  or  pellets,  is  passed  through  mixing-rolls,  in  which  it 
is  converted  into  sheets  resembling  in  colour  the  surface  of 
the  finished  linoleum.  By  revolving  one  of  the  rolls  at  a 
greater  speed  than  the  other,  or  keeping  one  of  them  cooler, 
the  mass  may  be  made  to  adhere  to  one  of  the  rolls,  from 
which  it  is  removed  by  a  scraper. 

In  souie  works  the  linoleum  mixture  is  rolled  on  to  canvas 
in  the  condition  in  which  it  leaves  the  mixing-rolls,  hut 
it  is  sometimes  passed  through  another  machine  called  a 
"  seratcher."  This  consists  of  a  pair  of  mixing-rolis  similar 
to  the  preceding,  but  instead  of  removing  the  coating  of 
linoleum  material  from  the  roll  to  which  it  adheres,  by- 
means  of  a  scraper,  a  rapidly  revolving  spiked  roller  is  used, 
which  tears  it  off  iu  small  pellets.  This  final  machine  does 
not  appear  to  secure  any-  greater  uniformity  in  the  finished 
linoleum;  on  the  contrary,  pellets  of  darker  colour  than  the 
bulk  are  sometimes  accumulated  on  the  spikes  of  the 
seratcher,  from  which  they  become  detached  from  time 
to  time,  and  give  a  spotted  appearance  to  the  linoleum, 
especially  in  damp  weather.  The  material  as  it  leaves  the 
seratcher  has  a  consistence  resembling  that  of  damp  earth. 
It  can  be  balled  together  in  the  hand  ;  but,  unless  subjected 
at  the  same  time  to  heat  and  considerable  pressure,  it  will 
not  permanently  retain  the  shape  given  to  it.  The  next 
process  is  the  rolling  of  the  material  upon  the  canvas  which 
forms  the  backing.  This  canvas  is  of  jute,  and  usually 
78  inches  in  width,  which  allows  3  inches  on  each  side  for 
waste.  The  rollers  are  steam-heated,  and  both  revolve  at 
the  same  speed. 

Wire  gauze  has  been  suggested  as  a  substitute  for  canvas, 
and  I  have  here  a  sample  made  under  Hemhry's  patent. 
The  fabric  is  tough,  and  of  course  the  iron  wire  is  not  so 
liable  to  decay  as  the  jute  canvas.  Owing,  however,  to  the 
smoothness  of  the  wire,  it  is  difficult  to  weave  gauze  of  this 
kind  more  than  3  feet  wide.  A  fabric  in  which  the  wire 
gauze  is  imbedded  in  india-rubber  is  now  being  much 
used,  especially  for  covering  stairs. 

The  linoleum  composition  is  placed  in  a  hopper,  from 
which  it  falls  upon  a  carrier  of  wire-gauze  which  passes 
through  a  steam-chest  and  drops  the  linoleum  between  the 
rolls.  The  canvas  is  passed  over  one  of  the  rolls  and 
under  the  other,  and  carries  with  it  as  much  of  the  facing 
mixture  as  the  space  between  the  rolls  will  allow.  This 
space  is  adjustable  according  to  the  thickness  of  linoleum 
required.  Under  the  combined  heat  and  pressure  the 
linoleum  adheres  firmly  to  the  canvas,  and  linoleum  floor- 
cloth is  the  result.  Sometimes  the  fabric  is  passed  between 
cold  polished  rolls  while  still  warm,  this  having  the  effect 
of  giving  a  better  finish  to  the  surface.  In  order  to 
protect  the  canvas  back,  a  species  of  varnish  known  as 
"backing"  is  spread  upon  it  by  means  of  a  machine 
resembling  that  used  for  a   similar  purpose  in  india-rubber 
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ami  other  works.  The  composition  of  the  "  backing  "  is 
different  in  almost  every  works ;  but  the  main  ingredients 
arc  oxidised  oil,  kauri,  resin,  shellac,  and  colouring  matter. 
The  solvents  are  coal-tar  naphtha  and  methylated  spirit, 
and  the  consistence  should  be  such  that,  while  fluid  in  a 
steam-heated  pan,  it  solidifies  sufficiently  on  cooling  to 
enable  the  linoleum  to  be  handled.  After  backing,  the 
linoleum  is  seasoned  iu  buildings  kept  as  nearly  as  possible 
at  a  uniform  temperature  of  75°  F.  It  is  usually  sus- 
pended in  "  bights  "  from  battens,  and  when  this  system 
is  adopted,  care  must  be  taken  to  reverse  the  top  and  bottom 
of  each  bight  from  time  to  time,  otherwise  the  upper  part, 
being  in  the  hottest  part  of  the  building,  would  season  more 
than  the  lower.  A  better  plan  is  to  season  the  liDoleum 
in  horizontal  racks,  in  which  each  piece,  being  at  one  and 
the  same  level,  has  a  better  chance  of  seasoning  uniformly. 

Linoleum  made  as  described  is  of  one  colour  throughout, 
and  when  an  ornamented  surface  is  required  this  is  supplied 
by  means  of  designs  printed  upon  it  in  oil-paint  in  the 
same  way  asi  is  done  with  its  predecessor,  oil-cloth-  This 
oil-paint,  however,  soon  wears  off,  and,  as  we  have  seen, 
even  in  the  pre-linoleum,  kamptulicon  times,  efforts  were 
made  to  produce  coloured  patterns  extending  right  through 
the  thickness  of  the  coating  composition.  The  simplest 
way  of  doing  this  is  obviously  to  roll  simultaneously  and 
continuously  mixtures  of  different  colours  upon  the  same 
canvas  side  by  side.  This  produces  stripes  of  different 
colours,  and  although  the  effect  is  not  adapted  for  large 
surfaces,  yet  for  passages  or  stairs  this  cheap  method  may 
be  of  some  utility.  The  first  practical  step  in  this  direction 
was,  1  believe,"  taken  in  18S5,  and  in  18'.tl  and  1892 
T.  Mitchell  devised  a  process  b\  which  the  samples  before  you 
were  produced.  A  partitioned  frame  is  fixed  opposite  the 
rolls  in  such  a  manner  that  the  linoleum  material  is  drawn 
between  the  rolls  by  the  backing  canvas.  Each  partition 
in  the  frame  contains  linoleum  of  a  different  colour,  and 
the  stripes  are  subsequently  welded  together  by  the  pressure 
of  the  rolls.  Provision  is  made  for  the  adjustment  of  the 
width  of  each  partition  and  consequently  the  breadth  of 
each  stripe. 

Hut  modern  requirements  for  the  ornamentation  of 
surfaces  necessitate  something  more  than  stripes,  and 
several  methods  have  been  developed  to  produce  patterns 
of  the  most  varied  character  extending  right  through  the 
bulk  of  the  coating  layer  of  the  linoleum.  Time  will  not 
allow  of  a  description  of  all  these  methods,  and  I  shall 
therefore  select  those  which  have  been  carried  out  on  the 
most  extensive  scale.  Two  main  principles  have  been 
chiefly  successful :  one  is  the  use  of  stencils  or  grids  to 
mould  or  shape  the  loose  material  into  designs,  and  the 
other  is  to  use  cutters  or  knives  which  cut  out  pieces  of  the 
material  that  has  already  been  partially  compressed  into  a 
sheet.  Of  the  former  kind  are  the  machines  of  Godfrey, 
Leake,  and  Lucas.  In  the  first  instance  most  of  the  opera- 
tions comprised  in  this  process  were  carried  out  by  hand, 
hut  the  inventors  have  lately  devised  a  machine  to  perform 
the  whole  of  the  work  automatically.  The  cloth  or  canvas, 
which  may  already  bear  a  thin  facing  coat  of  linoleum 
material,  is  carried  along  the  surface  of  a  horizontal  table. 
Stencil-plates,  with  openings  corresponding  with  the 
different  parts  of  the  design  to  be  produced,  are  lowered 
upon  the  cloth,  and  a  measured  quantity  of  granulated 
linoleum  is  distributed  upon  each  stencil-plate  and  passed 
through  the  openings  by  means  of  scrapers.  The  plates, 
which  travel  about  their  own  width  on  and  with  the 
moving  canvas,  are  then  raised  again  and  returned  to  the 
first  position.  The  canvas  bearing  the  granulated  linoleum 
then  passes  through  heated  rolls,  between  which  it  is  con- 
solidated in  the  usual  way.  Another  method  adopted  by 
the  same  inventors  for  producing  a  mosaic  pattern,  is  to 
spread  the  granulated  liuoleum  material  upon  a  table  and 
then  to  lower  upon  it  a  grid,  the  divisions  of  which  are  of 
the  shape  of  the  lessens.  Plungers  or  dies  are  then 
inserted  into  the  divisions  corresponding  with  the  colour 
of  the  linoleum  upon  the  table.  On  lifting  the  grid  only 
those  divisions  will  remain  full  in  which  the  material  has 
been  consolidated  by  the  dies.  The  process  is  repeated 
with  different  colours,  and  the  tessera  are  then  discharged 
upon    the    backing    fabric,    the    whole   heiug    subsequently 


consolidated  iu  a  press.  When  narrow  outlines  are 
required  between  the  tesserae  forming  the  bulk  of  the 
design,  a  stencil  of  wire  netting  is  used,  hearing,  affixed  to 
its  lower  surface,  metal  plates  corresponding  in  shape  with 
the  tessera;  which  are  already  upon  the  canvas.  (Jranu- 
lated  linoleum  is  then  brushed  through  the  netting  and 
fills  up  the  outline  spaces.  The  stencil  is  then  removed 
and  the  whole  surface  consolidated  by  pressure.  What  is 
known  as  inlaid  linoleum  is  made  under  the  patent  of 
C.  V.  Leake,  the  carpet  inlaid  being  the  joint  invention  of 
Leake,  Godfrey,  and  Lucas. 

A  different  principle  is  adopted  by  1".  Walton,  who 
employs  cylinders  fitted  with  cutting  knives  shaped  ami 
arranged  according  to  the  pattern.  Between  these  knives 
are  radial  pistons  or  plungers,  which  push  out  the  pieces  cut 
from  a  sheet  of  linoleum  material  and  fix  them  upon  a 
cylinder  covered  with  projecting  pins.  Between  the  pin 
cylinder  and  the  tessene  the  hacking  canvas  is  stretched,  and 
when  the  whole  of  the  pieces  forming  the  pattern  are  cut 
out,  the  canvas  leaves  the  pin  cylinder,  carrying  witli  it  the 
tessera;  which  are  then  subjected  to  pressure  sufficient  to 
cause  them  to  adhere  to  each  other  and  to  the  backing. 
Instead  of  cutting  out  the  tesserae  from  a  previously  rolled 
sheet,  the  same  inventor  lias  devised  a  machine  in  which  the 
tessera;  are  moulded  as  required.  Granulated  linoleum 
material  is  placed  in  a  hopper  fixed  above  a  cylinder 
furnished  with  recesses,  each  of  which  is  of  the  shape  of 
the  tessera;  to  be  produced.  The  bottom  of  each  of  these 
recesses  is  movable  ami  furnished  with  pins  which  project 
into  the  interior  of  the  hollow  cylinder.  [aside  the 
moulding  cylinder  is  another  cylinder  which  is  eccentric 
to  it,  and  as  the  former  revolves  the  latter  presses  upon  the 
pins,  pushing  the  bottom  of  the  die  outwards  ami  graduallv 
ejecting  the  tessera  formed.  These  tessera'  are  delivered 
ou  to  a  travelling  band  or  carrier,  furnished  with  needle- 
points, which  retain  them  in  their  proper  positions  and 
carry  them  along  a  horizontal  table.  There  they  are 
fixed  upon  the  canvas,  which  is  to  form  the  backing  of  the 
linoleum,  by  pressure  between  other  rolls.  Apart  from  the 
difficulty  of  securing  an  accurate  register  by  this  means, 
the  machinery  is  complicated,  requiring  28  rolls  for  a  four- 
colour  pattern. 

Although  these  inlaid  linoleums  have  some  advantages 
as  compared  with  those  which  preceded  them,  yet  they  have 
also  disadvantages  peculiar  to  themselves.  Iu  order  to 
secure  colours  of  sufficient  brilliancy  the  linoleum  must  be 
mixed  with  considerable  quantities  of  colouring  matter. 
These  pigments  are  of  different  chemical  composition  ;  there- 
fore a  variegated  piece  of  linoleum  cannot  be  regarded  as  a 
homogeneous  sheet.  In  course  of  time  the  texture  of  the 
various  tessera;  varies  according  to  the  chemical  change- 
taking  place  in  each.  In  the  case  of  linoleums  built  up  of 
tessera;  cut  from  previously  rolled  sheets,  the  cohesion  at  the 
junction  lines  of  the  different  colours  is  much  less  than  iu  a 
sheet  of  one  colour,  or  even  iu  a  sheet  composed  of  various 
colours  which  have  been  consolidated  in  the  granular  form. 
The  elasticity  of  these  linoleums  is  much  less  than  that  of 
the  plain  material,  partly  because  of  the  pigments  used,  and 
partly  because  increased  pressure  is  required  to  ensure 
thorough  cohesion  between  the  tessene. 

Printing  linoleum  is  a  simple  operation, similar  to  printing 
wall-papers  and  oil-cloth  by  band.  Hut.  iu  order  to  ensure 
success,  special  precautions  have  to  be  taken.  The  blocks 
are  made  of  wood,  into  which  strips  of  brass  are  inserted, 
tlie  edges  of  these  strips  forming  the  printing  surface. 
Where  a  considerable  surface  his  to  he  printed  the  block 
must  not  be  solid:  but  the  field  must  he  built  up.  as  it 
were,  of  a  number  of  parallel  lines  somewhat  like  the 
shading  in  a  woodcut.  There  must  he  a  block  for  each 
colour,  and,  in  addition,  a  "smash"  block  is  use, I  (oi 
patterns  which  contain  large  surfaces  of  colour.  The 
Addlestone  Linoleum  Company,  Limited,  have  kindly  pro- 
pared  these  samples,  which  will,  I  hope,  convey  a  good  im- 
pression of  the  successive  operations  of  linoleum  printing. 
Although  the  pattern  is  a  simple  tile  one,  consisting  of 
alternate  black  and  white  squares,  yet  five  blocks  have  been 
used  to  "produce  it.  1'pon  the  piece  marked  1  the  white 
body  colour  alone  has  been  printed.  To  No.  2  the  black 
bod]  has  been  added.     No.  3  has  had  the  black  tiles  more 
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clearly  defined  by  the  black  outline  block,  and  in  No.  4  the 
same  operation  has  been  performed  with  the  white.  In 
No.  j  the  " smash "  block  has  been  used,  which,  you  will 
notice,  has  considerably  smoothed  the  surfaces  of  colour. 
Sometimes  the  outline  blocks  are  used  before  the  body 
blocks;  much  depends  upon  the  quality  of  the  blocks 
themselves,  as  well  as  upon  the  character  of  the  design.  Iiy 
working  the  natural  colour  of  the  linoleum  into  the  di  - 
is  obvious  that  a  third  colour  could  be  obtained  with  the 
same  number  of  blocks.  Oil  colours  alone  are  used  for 
linoleum,  and  I  fear  more  attention  is  paid  to  the  quick 
drying  of  the  paint  than  to  its  durability  under  wear.  The 
fact  that  a  considerable  thickness  of  colour  must  be  laid  on 
has  prevented  the  use  of  cylinder  printing  machines.  A 
machine  has,  however,  been  devised  in  which  printing  is 
done  iu  much  the  .same  way  as  by  hand.  Blocks  covering 
the  whole  width  of  the  linoleum  are  made  to  rise  and  fall 
alternately,  first  upon  a  colour  pad  run  in  underneath  them, 
then  upon  the  surface  of  the  linoleum,  stretched  upon  a 
table  underneath.  The  "  register  "  is  obtained  by  fixing  the 
edges  of  the  linoleum  upon  steel  pins  carried  by  an  endless 
steel  band  at  each  side  of  the  table.  The  cost  of  the  blocks 
renders  the  use  of  such  a  machine  remunerative  only  when 
large  quantities  of  one  pattern  have  to  be  printed. 

After  printing,  the  linoleum  has  again  to  be  seasoned 
until  the  paint  has  set!  The  edges  are  then  trimmed  by 
hand,  and  the  fabric  is  ready  for  use.  Plain  linoleum  is 
usually  made  in  two  colours,  brown  and  red.  The  brown  is 
generally  the  more  elastic,  but  it  has  the  disadvantage  of 
showing  marks  more  plainly.  We  live  in  the  iron  age,  and 
any  article  of  iron  placed  upon  wet  linoleum  will  leave  a 
dark  mark.  This  is  due  to  the  action  of  the  tannin  con- 
tained in  the  cork  upon  the  iron.  In  course  of  time 
linoleum  becomes  hard  and  brittle ;  here  is  a  piece  about 
16  years  old,  which  was  originally  as  supple  and  elastic  as 
the  samples  you  have  just  seen.  The  particles  of  cork 
remain  quite  elastic  ;  it  is  the  cement  which  has  hardened. 
The  oxidised  oil  in  it  has  become  further  oxidised,  and  the 
resulting  acid  bodies  have  combined  with  the  pigments  and 
other  constituents,  forming  inelastic  substances.  It  will  be 
difficult  to  find  a  substitute  for  the  cheap  and  durable 
cork ;  but  probably  a  more  stable  cement  will  be  found, 
derived  from  mineral  oil.  Whatever  defects 
linoleum  may  possess,  it  is  at  the  present  time  undoubtedly 
the  best  and  cleanest  floor  covering,  and  I  think  an  in- 
spection of  the  numerous  patterns  before  you  will  convince 
you  that  in  appearance  it  leaves  nothing  to  be  desired. 
Our  thanks  are  due  to  the  Stones  Linoleum  Manufacturing 
Company  and  to  the  Addlestone  Linoleum  Compauv  for 
most  of  the  interesting  samples  which  you  have  seen. 

Discussion". 
The  Chairman  having  invited  discussion  : — 
Mr.  F.  Walton  had  listened  with  great  interest  to  the 
paper.  Mr.  Reid'9  facts  were  not  correct  in  every  parti- 
cular, but  the  paper  was  nevertheless  full  of  valuable 
information.  The  growth  of  the  industry  had  been  a  matter 
of  great  surprise  to  him.  When  he  made  the  first  piece  of 
what  was  how  called  linoleum — but  which  was  not  as  Mr. 
Keid  had  stated  then  called  kamptuiicon — it  was  considered 
impossible  to  deal  with  india-rubber  in  that  way  because  it 
was  too  intractable  to  adhere  to  the  rollers  without  injuring 
the  fabric.  He  had  succeeded  in  realising  the  use  of 
oxidised  linseed  oil,  and  that  was  the  beginning  of  an 
industry  which  had  now  reached  a  production  of  12,000,000 
yards  annually.  And  he  believed  that  the  industry  was 
still  in  its  infancy,  and  that  its  future  layT  in  the  develop- 
ment of  the  improvements  which  the  author  had  explained, 
namely,  the  production  of  fabrics  with  the  pattern  running 
right  through. 

Mr.  W.  F.  Reid,  in  reply,  thanked  the  members  for  the 
kind  way  in  which  his  paper  had  been  received.  As  Mr. 
Walton  had  called  his  accuracy  in  question  with  respect  to 
the  naming  of  linoleum  after  its  predecessor  kamptuiicon, 
he  would  remind  him  of  the  paper  which  he,  Mr.  Walton, 
read  before  the  Society  of  Arts  in  1862,  when  he  described 
his  linoleum  cement.  In  that  paper,  after  showing  the 
resemblance  of  the  cement  to  india-rubber,  he  said  ;  "  Fibre, 
whether  flock  or  cork,  mixed  in  and  rolled  into  sheets,  gave 


me  samples  of  kamptuiicon  and  other  floorcloths."  In  the 
list  of  applications  of  the  new  cement  he  mentioned 
"kamptuiicon  (of  any  colour)."' 

Air.  F.  Waltox  replied  that  when  he  read  the  paper 
referred  to  he  had  no  idea  of  such  a  fabric  as  linoleum. 
He  was  then  connected  with  a  firm  of  india-rubber  manu- 
facturers, and  invented  a  fabric  made  from  oxidised  oil  and 
cork  for  which  he  suggested  the  name  of  kampticon. 
Later  on,  he  made  a  similar  material  rolled  on  canvas, 
which  was  immediately  recognised  as  a  valuable  invention, 
and  to  this  was  given  the  name  linoleum,  the  word  having 
been  coined  by  himself  in  conjunction  with  an  Esses 
clergyman. 

The  Chairman  complimented  Mr.  Reid  on  having  pro- 
duced a  valuable  historical  record  of  the  linoleum  industry/, 
iu  which  he  had  rightly  given  honour  where  it  was  due — 
especially  to  Mr.  Walton,  the  father  of  the  manufacture. 


Mr.  H.  De  Mosenthal  exhibited  some  examples  of 
Rontgen's  new  photographic  method,  including  the  bone 
structure  of  a  frog  and  of  a  human  hand  and  wrist  seen 
through  the  surrounding  flesh  and  skin,  and  gave  a  descrip- 
tion of  the  apparatus  for  producing  and  using  the  rays 
which,  for  want  of  a  better  term,  are  known  as  the  .r  rays. 

Mr.  Oscar  Gutt.mann,  while  not  questioning  Prof. 
Rontgen's  right  iu  regarding  himself  as  the  discoverer  of  a 
new  kind  of  light,  called  attention  to  the  fact  that  other 
investigators  had  observed  phenomena  and  produced  results 
resembling  those  described  and  claimed  by  him.  Records 
of  such  work  had  recently  appeared  in  the  Proceedings  of 
the  Hungariau  Society  of  Civil  Engineers.  Moreover, 
Dr.  Goldstein,  an  assistant  of  Helmholtz,  had  published, 
eight  or  nine  years  ago,  in  the  German  papers,  photographs 
of  objects  produced  by  certain  rays,  the  reason  of  which  he 
could  not  explain,  and  had  followed  these  up  by  other  work 
in  the  same  direction.  A  more  notable  instance  still  was 
that  of  Reicheubaeh,  the  inventor  of  creosote,  who,  about 
1  S4S,  published  a  pamphlet  on  what  he  called  the  Od,  which 
consisted  of  a  sort  of  halo  surrounding  every  natural  body, 
and  rendering  it  luminous  under  certain  conditions.  Iu  his 
writings  at  that  time  Reichenbach  gave  illustrations  of 
bodies  which  he  stated  had  been  photographed  through 
other  bodies  which  were  transparent  to  this  illuminating 
medium  or  fluid.  Du  Bois-Reyrnonde  had  denounced  him 
as  a  lunatic  at  the  time  ;  but  since  Rontgen's  discovery  had 
excited  curiosity  in  the  matter,  a  certain  professor  at  Cologne 
had  marie  further  experiments,  and  had  actually  succeeded 
in  repeating  Reichenbach's  productions.  Last  of  all. 
Prof.  Edvy-Illes  of  Budapest  had  stepped  in  and  claimed  to 
be  able  to  produce  similar  photographs  to  Rontgen's  without 
the  aid  of  either  Crookes'  or  Hittorff's  tubes.  His  method 
was  simply  to  use  a  metal  plate  as  the  anode,  put  the 
sensitive  plate  on  that,  then  the  object  to  be  photographed 
on  that,  and  lastly,  another  metal  plate  as  the  cathode, 
connect  the  plates  with  the  machine,  and  the  picture  came 
out  as  well  as  with  a  tube  such  as  Mr.  De  Mosenthal  had 
described. 
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Meeting  held  Friday,  January  3rd,  1896. 


MR,    GKOUGK    E.    DAVIS    IN    THE    CHAIR. 


THE  EFFECT  OF  HEAT  ON  THE  ILLUMINATING 

POWER  (>F  COAL-GAS.-  ITS  RELATION  TO 

THE  THEORY  OF  FLAME. 

BY    WILFRID    IRWIN. 

Yen  may  remember  in  my  last  paper  (this  .Journal.  1895, 
,j4i;)  that  I  demonstrated  to  you  the  fact,  which  I  be- 
liev<  I  was  the  first  to  point  out,  that  when  used  in  con- 
junction with  the  same  gas,  different  enrichers  ilo  not  give 
the  same  comparative  results  with  different  burners.  Thus, 
suppose  we  take — 

Hydrogen  +  benzene,  with  union  jet, 
Hydrogen  +  pentane,  with  union  jet, 
Hydrogen  +  benzene,  with  Argand, 
Hydrogen  +  pentane,  with  Argand, 
yon  readily  notice  how  much  greater  influence   the  Argand 
burner  lias  in  increasing  the  illuminating  power  of  the  pen- 
tane Same  than  the  benzene  flame 

The  converse  T  also  showed  to  be  true,  namely,  that  the 
same  enricher  with  the  same  burner  will  yield  different 
results  with  different  gases.  Thus,  benzene  added  at  the 
rate  of  1  gallon  per  10,000  cubic  feet  of  a  15-candle  gas 
composed  of  disillumined  gas  +  benzene  will  give  an 
addition  of  more  than  three  candles  with  the  Argand 
burner,  whilst  with  ordinal}  15-candle  coal-gas  a  result  of 
barely  half  that  amount  would  be  obtained. 

With  the  object  of  accounting  for  these  phenomena,  I 
have  made  the  following  experiments:  — 

I,  A  wrought-iron  1-in.  pipe,  4  ft.  in  length,  was 
placed  io  a  furnace  in  a  horizontal  position  in  such  a  way 
that  the  central  portion  only  was  heated.  One  end  was 
connected  with  a  supply  of  ordinary  Manchester  gas,  the 
other  by  means  of  an  india-rubber  tube  to  a  glass  vessel, 
through  which  the  i_ms  bad  to  pass  on  its  way  to  a  burner, 
the  ordinary  union  jet  being  the  one  employed. 

A  stream  of  gas  was  now  slowly  passed  through  the 
pipe,  whilst  the  temperature  of  the  furnace  was  gradually 
raised,  and  a  light  having  been  applied  to  the  burner  the 
action  on  the  flame  was  carefully  watched.  Up  to  a  dull 
red  ln-at  no  alteration  whatever  in  the  flame  was  observable. 
At  a  medium  red  heat  the.  illuminating  power  of  the  tlanie 
just  began  to  give  way,  whilst  another  slight  increase 
caused  it  to  decline  rapidly  and  in  fact  it  soon  fell  to  below 
1-candle  power.  No  smoke  was  to  be  seen  in  the  glass 
vessel  between  the  pipe  and  the  burner,  nor  on  looking 
down  the  former,  whilst  the  gas  was  passing,  was  any 
luminous  glow  visible,  and  onlj  a  slight  deposit  of  carbon 
was  formed  on  the  side  of  the  pipe.  The  temperature  at 
which  this  change  in  the  gas  occurred  was  determined  b\ 
Siemens'  method,  and  found  to  be  830°  C.  This  figure  is 
probably  a  little  below  the  mark,  but  I  think  we  max  safely 
say  that  the  temperature  at  which  gas  becomes  practically 
non-luminous  with  the  union-jet  flame  to  be  somewhere 
between  850    and  '.loo    ( '. 

The    resulting    feebly    luminous    flame    plainly    shows 
stratification  into  five  layers.     Namely — 
1.  The  lower  non-luminous  layer. 
•>.  The  lower  luminous  layer. 
15.  The  middle  non-luminous  layer. 

4.  The  upper  luminous  layer. 

5.  The  upper  non-luminous  layer 

On  proceeding  with  our  experiment  and  gradually  raising 
the  beat  of  the  furnace,  the  luminous  portion  became 
fainter  and  fainter  and  the  upper  non-luminous  layer 
increased  in  extent.  Fumes  of  smoke  began  to  be  visible 
in  the  intervening  glass  vessel,  at  the  same  time  the  last 
remnant  of  the  old  luminosity  disappeared  but  in  its  place 
raj  s  of  luminous  specks,  due  to  particles  of  ignited  carbon 
issuing  from  the  jet,  gave  a  certain  amount  of  light  to  the 
Same , 

( iiher  experiments  were  made  with  mixtures  of  hydrogen 
and  benzene  and  hydrogen  ami  pentane,  with  the  result 
that  the  said  mixtures  were  both   found  to  lose  their  lumi- 


nosity at  about  the  same  temperature  as  ordinal] 
Manchester  gas. 

1  next  varied  the  experiment,  and  instead  of  cooling  the 
gas  between  the  heated  portion  of  the  pipe  and  the  burner, 
I  hail  a  iluniiiisher  screwed  on  the  end  of  the  pipe,  fitted 
the  burner  into  it,  and  arranged  my  furnace  so  that  the 
main  part  of  the  heat  should  ply  right  on  the  end  of  the 
pipe.  liy  a  suitable  arrangement  the  gas  flame  itself  was 
protected  from  the  fumes  and  light  of  the  furnace  so  that 
the  action  of  beat  on  the  gas  could  be  readilyr  observed. 

Just  at  first,  after  a  light  was  applied  to  the  gas  and  the 
furnace  kindled,  the  flame  appeared  to  increase  a  little  in 
brilliancy,  but  it  soon  again  began  to  fall  as  in  the  previous 
experiment.  At  a  bright  red  heat  the  stratification  became 
again  apparent  and  the  two  bright  layers,  with  the  dark 
line  separating  them,  instead  of  gradually  fading  away  as 
in  the  first  experiment,  began  to  draw  nearer  to  the  orifice 
of  the  burlier  until  at  last,  at  an  almost  white  heat,  they 
came  in  contact  with  it  and  one  after  another  disappeared, 
the  flame  being  again  rendered  slightly  luminous  by  the 
red-hot  particles  of  carbon  issuing  from  the  burner. 

Before  commenting  on  the  foregoing  n-^ults.  1  v  isfa  lo 
draw  your  attention  to  experiments  witii  mixtures  of  pure 
hydrogen  +  acetylene  and  pure  hydrogen  +  benzene.  I 
have  here  jets  of  each  of  the  mixtures  and  can  vary  the 
proportions  in  each  as  I  please.  Notice  what  takes  place 
when  the  proportions  of  acetylene  and  benzene  are  so 
reduced  that  the  two  flumes  are  only  slightly  luminous. 
In  each  case  you  will  see  that  the  flame  becomes  stratified 
and  the  five  layers  previously  referred  to  become 
apparent. 

Conclusions.  1. —  The  fact  that  the  passage  of  ordinary 
coal-gas  or  of  a  mixture  of  hydrogen  and  benzene  through 
a  red-hot  pipe  reduces  enormously  the  illuminating  powez 
of  the  said  gases  without  production  of  soot,  and  of  only  a 
slight  carbon  deposit  in  the  heated  pipe,  shows  clearly  that 
a  decomposition  of  benzene  into  other  hydrocarbons  takes 
place,  which  have  not  the  same  ability  to  form  luminous 
products  of  decomposition  as  benzene  has.  It  also  explains 
why  the  Argand  burner  shows  lower  results  with  a  gas  rich 
in  benzene  than  the  union-jet  burner  does.  The  greater 
heat  of  the  Argand  burner  evidently  acts  in  the  same 
manner  on  part  of  the  benzene  in  the  gas  as  the  red-hot 
pipe  does,  thus  decomposing  it  before  sufficient  oxygen  can 
come  in  contact  with  it  to  produce  further  decomposition 
into  carbon  and  hydrogen.  It  is  evident  from  what  1  have 
said  that  it  is  only  when  the  temperature  of  the  Same  is 
below  900°  C.  that  benzene  can  be  of  much  assistance  in 
increasing  its  illuminating  power.  This  action  of  heal  on 
benzene,  &c.  also  accounts  for  the  fact  thai  you  often  can- 
not get  the  full  initial  value  of  different  enrichers  when 
added  to  a  gas  at  the  same  time. 

II. — In  my  second  experiment,  when  the  burner  un- 
placed in  the  hottest  part  of  the  pipe,  the  increase  at  first 
in  the  illuminating  power  of  the  flame  was  due  no  doubt  to 
that  which  givc^  tin-  Argand  burner  its  superiority  with 
ordinary  gas— less  heat  being  lost  by  radiation,  a  smaller 
quantity  of  hydrocarbons  is  required  lor  combustion  in 
order  to  maintain  the  heat  id'  the  flami 

The  presence  of  sparks  of  incandescent  carbon  at  a 
temperature  of  1,100  C.  to  1,400  ('.shows  that  a  certain 
amount  of  ultimate  decomposition  is  now  taking  place 
inside  the  pipe. 

The  gradual  approach  of  the  various  layers  in  the  feebly- 
luminous  flame  to  the  orifice  of  the  burner  as  the 
temperatnre  of  the  gas.  issuing  from  the  pipe  rise-,  shows 

that     the    position    of    these    layers    is    chiefly    of 

temperature,  and  by  determining  the  temperature  of 
tin  gas  before  leaving  the  pipe  the  heat  of  the  flame  at  the 
points  of  On'  various  layers  could  be  approximated. 

111.  Having  previously  shown  that  the  upper  luminous 
layer  in  these  feebly-luminous  flames  i<  due  to  the  presence 
of  Marsh  gas,  there  can  be  no  doubt  that  this  gas  is  one  of 
t'nr  products  i'l  decomposition  in  the  hydrogen  +  bi 
and  hydrogen  +  acetylene  flames  which  1  have  just 
exhibited.. 

What  the  other  products  of  decomposition  in  the  benzene 
flame  arc  and  those  which  enable  it  in  act  as  snch  a  high 
enricher,  it  is  dilbcult  to  say. 
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Manchester  gas  before  and  after  passing  through  red-hof  pipe. 


Benzene  +  hydros  i  n  and  after  passing  through 

i    -111.. i  pipe. 


Free  acetylene  it  cannot  bo  as  this  substance,  when 
diluted  with  hydrogen,  is  far  less  powerful  as  an  enricher 
than  benzene  itself,  and  it  also  requires  in  such  a  diluted 
form  a  far  higher  temperature  fur  its  decomposition  (ac- 
cording to  Lewes's  theory)  than  it  could  possibly  get  in  the 
lower  part  of  the  flame. 

It  may  possibly  be  that  immediately  on  formation 
acetylene  is  able  to  decompose  at  the  same  temperature  as 
when  pure,  i.e.,  about  800°  ('.  but  this  has  not  been 
proved. 

Benzene  itself  is  not  an  endotherniic  compound  and 
therefore  simple  decomposition  into  carbon  and  hydrogen 
would  not  be  likely  to  produce  luminosity  as  in  the  ease  of 
acetylene.  From  my  experiments  with  the  heated  gases, 
I  have  come  to  the  conclusion  that  the  intrusion  of  a  certain 
amount  of  oxygen  is  required  to  split  up  the  benzene 
molecule,  the  products  of  decomposition  being  Marsh  gas, 
carbonic  oxide,  and  solid  carbon,  the  last  raised  momentarily 
when  in  a  nascent  state  toahigh  temperature  by  its  approach 
to  the  hot  mantle,  which  as  Professor  Smithells  has  recently 
shown,  surrounds  every  flame. 

Since  a  flame  produced  by  burning  a  mixture  of  hydrogen 
and  acetylene  also  exhibits  stratification  it  is  clear  that  the 
question  of  the  cause  of  luminosity  cannot  admit  of  the 
simple  solution  put  forward  by  Prof.  Lewes  ;  here,  as  in  the 
other  cases,  luminosity  is  produced  by  two  different  reactions 
occurring  at  different  levels  and  different  temperatures  and 
much  more  labour  will  be  required  before  any  clear  light  on 
the  subject  is  obtained. 

The  whole  question  of  flame  luminosity  is  very  involved 
but  if  the  solid  carbon  theory  be  the  true  one,  why  do  not 
the  particles  of  solid  carbon  issuing  along  with  the.gas  from 
the  highly  heated  pipe  yield  an  illuminating  effect  equal  to, 
or  even  greater  than,  that  of  the  gas  when  burnt  in  the 
usual  manner  ? 

Leaving  matters  of  purely  scientific  consideration  let  us 
consider  what  light,  commercially  speaking,  can  be  gathered 
from  the  experiments  1  have  described. 

The  temperature  at  which  I  have  shown  ordinary  gas 
loses  most  of  its  luminosity  is  less  than  that  of  all  gas 
tetorts  towards  the  end  of  the  process  of  carbonisation. 
When  a  retort  is  first  charged  it  is  absolutely  necessary  to 
keep  the  furnace  at  a  very  high  temperature  in  order  to 
obtain  the  best  result  of  gas.  Towards  the  end  of  the 
process,  however,  this  is  not  the  case  as  less  heat  is  lost  by 
evolution  of  gas,  and  may  not  the  low  quality  of  the  gas 
then  produced  be  largely  caused  by  the  over-heating  of  the 
slow  current  generated  at  the  time. 

It  has  been  suggested  by  White  to  pass  water-gas 
through  the  retort  as  the  charge  is  Hearing  the  finish  in 
order  to  reduce  the  temperature.  I  am  unaware  of  this 
having  been  worked  successfully  on  a  commercial  scale 
but  there  is  no  doubt  that  water-gas  so  treated  would  require 
less  oil-enrichment  to  bring  it  up  to  a  given  standard  of 
luminosity. 

Hefore  concluding  I  would  like  to  refer  to  another  point 
bearing  upon  this  matter  and  that  is  the  question  of  the 
standard  burner.  When  coal-gas  only  was  manufactured, 
this  was  not  so  important,  bvit  now  that  oil-gas,  &c.  have 
entered  the  field  and  comparisons  have  to  be  made,  surely 
some  more  logical  standard  than  the  Argand  burner  (which, 
as  1  have  previously  shown,  is  much  more  sensitive  to  one 
enricher  than  to  another)  could  be  adopted.  We  have  super- 
ceded candies  at  one  end  of  the  bar  of  our  photometer, 
surely  it  is  far  more  important  to  have  a  truer  standard 
burner  at  the  other  end. 

Advocates  of  other  systems  of  lighting  are  not  slow  in 
finding  out  the  defects  in  our  present  method  of  testing, 
and  are  inclined  rather  to  overstate  the  differences  than 
otherwise,  and  for  the  sake  of  consumers  it  is  very  important 
that  a  satisfactory  settlement  of  the  question  should  be 
arrived  at. 


Photographs  of  flame  of  ordinary  gas  issuing  from  the  huriier  at 
:i  very  high  temperature,  No.  4  being  the  highest. 
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Melting  held  Friday,  February  lilt,  1896. 


Mil.    GEORGE    B.    DAVIS    IX    THE    CHAIR. 


PHOTOGRAPHY  BY  THE  ••  RONTGEN  "   RAYS. 

BY  GEORGE  k.   oyi  ;s. 

Tin:  most  interesting  subject  at  the  present  time  is  the 
discovery  bj  Rontgen  that  certain  rays  which  accompany 
the  luminous  rays  of  light,  pass  through  many  substances 
which  are  perfectly  opaque  to  the  ordinary  rays,  and 
thereafter  reduce  the  silver  salts  on  a  sensitive  photo- 
grapbic  film  in  the  same  manner  as  the  so-called  chemical 
rays  do. 

Riiutgen's  demonstration  of  the  correctness  of  Clerk 
Maxwell's  speculations  is  only  a  few  weeks  old,  so  that  not 
much  is  known  yet  concerning  the  physical  properties  of  these 
particular  radiations,  but  several  demonstrations  have 
taken  place,  both  in  this  country  and  abroad,  from  which 
something  of  their  nature  may  be  gathered. 

I>r.  Speiss,  the  lecturer  at  the  Urania  Institution  in 
Berlin,  a  few  days  ago  gave  a  demonstration  showing  that 
the  new  rays  (provisionally  called  the  "  X  "  rays)  pass 
through  wood,  aluminium,  and  many  other  solid  bodies, 
such  as  earthenware  and  ebonite,  while  they  will  not  pass 
through  most  metals,  bones,  or  glass ;  and  he  further  warned 
his  audience  against  premature  optimism  with  regard  to  the 
practical  employment  of  Prof.  Riintgen's  discovery. 

At  the  last  meeting  of  the  French  Academy  of  Science, 
M.  Poincare  exhibited  a  number  of  photographs  which  had 
been  taken  of  objects  placed  behind  opaque  bodies,  and 
M.  LebfJn  has  made  a  communication  to  Prof.  Arsocval, 
who  laid  it  before  the  Academy,  tending  to  show  that  these 
"  X  "  rays  are  not  merely  altered  light  rays,  but  radiations 
accompanying  the  luminous  rays  of  ordinary  light. 

The  practical  adaptation  of  the  discovery  is  progressing 
day  by  day.  It  will  be  as  well,  however,  to  bear  in  mind 
Dr.  Speiss's  advice,  as  the  photographs  produced,  so  far, 
are  not  in  the  ordinary  sense  of  the  word  photographs,  but 
rather  prints  in  which  the  object  takes  the  place  of  the 
negative,  as  in  the  preparation  of  transparencies  for  the 
lantern.  Up  to  the  present,  there  is  no  known  method  by 
■which  these  "  X  "  rays  can  be  focussed  so  as  to  form  an 
image  on  a  glass  plate  in  the  ordinary  camera.  At  Vienna, 
Prof.  Neusser  has  shown  his  students  a  print  of  a  gall- 
stone in  the  liver,  and  another  of  stone  in  the  bladder, 
but  the  account  does  not  say  whether  the  prints  were 
produced  from  the  living  organism  or  from  post-mortem 
preparations.  Prof.  Mosetig  is  also  credited  with  having 
demonstrated  with  the  greatest  clearness  and  precision 
the  injuries  caused  by  a  revolver-shot  in  the  hand  of  a 
patient,  and  the  position  and  nature,  of  a  malformation 
in  the  foot  of  another. 

Amongst  the  photographs  exhibited  by  Dr.  Speiss  was  one 
of  very  interesting  character,  showing  the  hand  of  a  servant 
of  the  Urania  Institution.  This  man  some  years  ago  ran 
a  piece  of  glass  into  his  hand,  which  could  not  be  extracted. 
The  photograph  by  the  "  X  "  rays  shows  this  piece  of  glass 
quite  distinctly.  Recently,  at  the  Camera  Club  in  London, 
Mr.  Campbell  Swinton  showed  some  photographs  similar 
to  those  obtained  by  Professor  Rontgen  by  the  use  of 
Crookes'  radiant  matter  tubes.  Mr.  Swinton  employed 
a  half  horse-power  electric  current,  and  passing  it  through 
an  induction  coil,  he  loaded  10  l.e\  den  jars.  The  discbarge 
from  them  was  passed  through  a  second  induction  coil, 
by  the  secondary  system  of  which  a  Crookes'  tube 
was  excited.  He  stated  that  be  only  succeeded  in 
this  way,  and  bad  failed  with  Crookes'  tube  excited 
by  an  ordinary  induction  toil.  He  further  slated 
that  the  visible  light  of  the  Crookes'  tube  does  not  pass 
through  wood  and  other  similar  materials,  but  that  the  new 
effects  si  cm  to  be  due  to  some  other  radiation  which  accom- 
panies the  visible  light,  and  has  tie-  power  of  penetrating 
the  wood  or  like  material  and  affecting  the  sensitive  plate 
when  covered  by  it.     He  observed  that  ebonite,  carbon,  and 

-t    organic   matters   were  transparent   to  tins  radiation; 

anil  that,  on  the  other  hand,  all  metals,  except  aluminium 
and  perhaps  lead,  were  opaque  to  it.  Curious  to  say,  clear 
glass    was    very    opaque,    but    ground    glass   was     lis-    so. 


Evidently  a  gn  at  deal  of  investigation  has  yel  to  be  made. 
At  present  it  i-  stated  from  Berlin  that  these  radiations  are 
not  refrangible,  but  this  seems  doubtful;  proper  media  mat 
yet  be  found.  The  lecturer  produced  a  photograph  of  a 
living  human  band,  which  bad  been  taken  by  placing  the 
hand  on  a  camera,  at  the  back  of  the  frame  containing  a 
sensitive  plate,  the  Crookes'  tubes  being  placed  behind  the 
hand.  A  leather  purse  containing  three  coins  bail  also  been 
photographed  in  a  similar  way.  The  coins  and  the  nut. I 
clasp  were  the  only  objects  portrayed  on  the  plate. 
Roth  these  plates  were  developed  in  the  usual  manner  by 
photographers.  I  have  here  a  few  of  these  prints  for 
your  inspection,  and  from  them  yon  will  be  able  to  judge  of 
the  importance  of  the  discovery. 


UN  THE  ESTIMATION  OF  ORGANIC  MATTER  BY 
MEANS  OK  CHROMIC  ACID. 

BY.    JOSEPH    BARNES,    I'.I.C. 

In  the  analysis  of  water  the  amount  of  oxygen  absorbed 
from  permanganic  acid  is  generally  viewed  as  a  sort  of 
measure  for  organic  carbon,  and  Frankland  has  so  far 
recognised  this  that  he  has  given  factors  for  calculating  the 
amount  of  carbon  from  the  number  obtained  by  the  so- 
called  "  oxygen  absorbed  "  test.  The  extent  of  oxidation 
effected  by  this  process  is,  however,  only  a  small  fraction 
of  what  would  ensue  if  all  the  carbon  were  oxidised  to 
carbon  dioxide,  ami  varies  indeed  with  different  kinds  of 
organic  matter,  so  that  different  factors  have  to  be  used  for 
different  classes  of  water  :  the  factor  for  river  water  being 
2-38,  whereas  that  for  deep  well  water  i-  5"8. 

Now,  seeing  that  this  test  is  so  largely  used  in  the 
examination  of  polluted  water.-,  sewage,  effluents,  &c,  I 
have  endeavoured  to  work  out  a  process  in  which  the  extent 
of  oxidation  would  be  much  greater  than  that  brought 
about  by  tin-  usual  method,  so  that  the  amount  of  oxygen 
absorbed  might  be  a  more  reliable  measure  for  the  carbon. 
Processes  in  which  chromic  acid  serves  as  the  oxidising 
agent  have  been  described  (Paul  Degener,  Zeit,  f.  anal. 
(  hem.,  Yol.  24,  p.  129  ;  C.  A.  Burgardt,  Man.  Lit.  and  Phil, 
ooc,  Dec.  Hth,  1886  ;  C.  E.  Cross  and  E.  J.  Bevan,  Chem. 
News,  Yol.  55,  p.  2  ;  E.  Lcgler,  Analyst,  Yol.  XII.,  p.  14  ; 
Otto  Hehner,  ibid.,  Vol.  XII.,  pp.  25  and  44),  and  arc  indeed 
used,  though  I  believe  not  very  extensively  ;  and  attempts 
have  been  made  to  effect  by  its  aid  complete  conversion  of 
the  carbon  into  carbon  dioxide,  and  thus  to  estimate  it 
quantitatively  by  determining  either  the  residual  chromic 
acid  or  the  carbon  dioxide  evolved. 

I  have  made  numerous  experiments  with  chromic  acid, 
but  have  not  succeeded  in  effecting  complete  oxidation  of 
carbon  ;  and,  indeed,  whenever  the  process  was  conducted 
with  this  end  in  view,  there  was  either  a  considerable  loss  of 
oxygen  or  of  chlorine  in  the  presence  of  chlorides,  or  else  the 
process  became  one  that  could  not  be  termed  "  practical.' 

I  eventually  fixed  upon  tin-  following  empirical  method 
as  one  that  could  be  easily  worked,  and  in  which  the  condi- 
tions of  experiment  could  be  easily  maintained  by  different 
workers  : — 25  c.c.  of  strong  sulphuric  acid  are  mixed  with 
50  c.c.  of  the  solution  of  organic  matter  and  10  c.c.  of 
chromic  acid  solution  added.  The  mixture  is  then  heated 
for  one  hour  on  the  water  bath,  an  excess  of  a  ferrous  salt 
added,  and  the  whole  titrated  back  with  permanganate. 

In  all  cases  parallel  experiments  have  been  made  with 
permanganic  acid  by  a  process  that  I  have  always  been  in 
the  habit  of  using  for  sewage  and  sewage  effluents.  Ratios 
have  been  caleulatedin  each  case  from  the  numbers  obtained 
In  the  two  methods,  and  ate  placed  ill  the  last  column  of 
the  table  of  experiments.  These  ratios  are  of  interest,  and 
might,  after  a  large  number  of  tests,  become  of  value  in 
differentiating  organic  substances.  It  will  be  observed  thai 
the  ratios  for  glycerol,  starch,  sugar,  and  gelatine  are  very 
low.  Tannic  acid,  infusion  of  peat  and  urine  give  the 
highest  ratios,  and  albumen  and  blood  give  ratios  very 
similar  to  those  of  domestic  sewage.  The  gelatine  ratio  is 
higher  the  more  putrid  the  solution  becomes.  This  is  not 
noticeable* in  the  case  of  albumen,  hut,  if  anything,  the 
tendency  is  the  other  way,  It  seems  also  remarkable  that 
the  oxidisability  of  these  solutions  to  hot  chromic  acid  does 
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licit  increase  as  they  become  more  putrid.  The  extent  of 
oxidation  by  im-aus  of  the  chromic  acid  method  amounts 
iu  the  eases  of  the  albuminoids  gelatine  and  albumen  to 
about  18  per  cent.,  and  that  of  glycerol,  sugar,  and  starch  to 
from  80  to  95  per  cent.,  of  what  would  be  required  for  the 
conversion  of  the  whole  of  the  carbon  into  carbon  dioxide. 
As  a  measure  for  carbon  it  is  very  evident  that  this  method 
is  superior  to  the  permanganic  acid  one,  for  although  it  does 
not  yield  an  exact  measurement  for  carbon  in  carbon  com- 
pounds, yet,  on  the  other  hand,  the  permanganic-  acid  process 
almost  fails  to  indicate  this  element  in  the  eases  of  starch, 
sugar,  and  gelatine. 

It  will  be  noticed,  in  comparing  the  results  yielded  bj 
different  amounts  of  tin-  same  substance,  that  the  influence 
of  mass  is  very  obvious.  In  the  chromic  acid  process  the 
figures  are  as  a  rule  higher  the  less  the  proportion  of 
organic  matter  hears  to  the  chromic  acid.  With  the  per- 
manganic acid  process  this  is  just  the  reverse.  Whether  this 
is  owing  to  a  loss  of  oxygen  induced  by  peroxide  of 
manganese,  or  whether  oxidation  proceeds  more  rapidly  as 
manganous  sulphate  is  formed,  as  in  the  well-known  ease  of 
oxalic  acid,  are  questions  that  I  am  at  present  not  able  to 
answer. 

Solutions  used  in  the  Experiments. 

Chromic  Aeiil. — 6  ••>  grms.  of  potassium  bichromate  are 
dissolved  in  water  ;  50  c.c.  of  strong  sulphuric  acid  are  then 
added  and  the  whole  is  made  up  to  one  litre.  The 
addition  of  acid  prevents  the  peculiar  behaviour  of  ordinary 
bichromate  solution  in  refusing  to  wet  the  inside  of  the 
glass  when  the  pipette  has  been  used  for  a  short  time  :  a 
more  regular  delivery  is  thus  ensured. 


Solution  of  Ferrous  Sulphate. — 18  grms.  of  ferrous 
sulphate  crystals  are  dissolved  in  a  mixture  of  100  c.c. 
strong  sulphuric  acid  and  200  c.c.  of  water:  when  cool  the 
solution  is  made  up  to  t\  litre.  10  c.c.  of  this  solution,  when 
mixed  with  10  c.c.  of  the  above  chromic  acid,  should  yield  a 
solution  containing  a  little  residual  ferrous  salt.  A  solution 
of  ferrous  sulphate  containing  so  much  free  acid  as  here 
given  changes  in  strength  with  extreme  slowness. 

Potassium  Permanganate. — A  solution  containing  4  gnus. 
per  litre. 

Standard  Potassium  Permanganate.for  Tit  rut  ion. — This 
is  prepared  so  that  1  c.c.  contains  A  nigrni.  of  available 
oxygen,  and  may  be  standardised  by  the  usual  methods.  It 
is  almost  exactly  One-half  the  strength  of  the  foregoing. 
,  Stroiu/  Sulphuric  Acid. — The  best  quality  id'  commercial 
sulphuric  acid,  free  from  arsenic,  and  known  as  "  sulphur 
vitriol,"  has  been  used  in  these  experiments. 

Dilute  Sulphuric  Acid. — 1  volume  of  strong  sulphuric 
acid  is  mixed  with  two  volumes  of  distilled  water  ;  the  hot 
mixture  is  then  coloured  pink  with  a  few  drops  of  per- 
manganate solution  and  set  on  one  side  to  cool. 

The  Chromic  Acid  Process. 

.Measure  50  c.c.  of  the  liquid  to  be  tested,  or  if  a  smaller 
amount  is  taken  it  is  made  up  to  this  volume  with 
distilled  water.  Pour  it  into  a  flask  of  300  c.c.  capacity, 
add  25  c.e.  of  strong  sulphuric  acid  by  means  of  a 
graduated  cylindrical  measure,  and,  after  shaking,  run  in 
10  c.c.  of  the  chromic  acid  solution,  cover  with  a  watch 
glass,  and  place  on  a  boiling  water-bath,  and  let  it  remain 
for  one   hour ;  remove  from   the  water-bath   and     set  the 
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flask  ami  contents  to  cool  for  two  or  throe  minutes  in  a  dish 
of  c>lil  water  ;  add  10  c.c.  of  the  ferrous  sulphate  solution, 
pour  into  ,j  litre  of  cold  water,  anil  titrate  with  the  per- 
manganate until  the  green  colour  of  the  liquid  changes  to 
grey.  A  blank  experiment  is  done  in  precisely  the  same 
v.  a\  and  at  the  same  time  with  50  c.c.  of  pure  water  in  place 
of  the  solution  of  organic  matter,  and  the  amount  of 
standard  permanganate  nsed  is  deducted  from  that  required 
in  the  actual  test. 

Permanganic  Arid  Process. 

100  c.c.  of  the  liquid  to  be  tested,  or  a  smaller  measured 
quantity  made  up  to  this  volume  with  pure  water,  are 
placed  "in  a  stoppered  bottle;  10  c.c.  of  dilute  sulphuric 
acid  arc  then  added,  and  finally  10  c.e.  of  permanganate 
(  1  grms.  per  litre).  The  bottle  is  placed  in  a  tank  of 
water  at  7o  ]•'.  anil  allowed  to  remain  2'  hours,  maintaining 
the  temperature  at  70  F.  if  necessary  by  the  occasional 
addition  of  hot  water.  Now  add  10  c.c.  of  the  ferrous 
sulphate  solution,  and  after  the  liquid  has  become  quite 
clear,  titrate  it  with  the  standard  permanganate  (1  c.c.= 
.',  nigrm.  <).). 

A  blank  experiment  is  made  at  the  same  time  with  100  c.c. 
of  pure  water,  ami  the  amount  of  standard  permanganate 
used  deducted  from  that  required  in  the  actual  test. 

Experiments  made  to  Show  the  E.xtknt  of  Variation 
which  may  occur  in  the  Blank  Exi-kriments  with  the 
Chromic  Acid  Process.  30  c.c.  of  Distilled  Water 
taken. 
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Experiments  made  to  Show  the  Influence  of  Chlorides. 
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SESSION  1895-90.. 
Wednesday,  March  it li  :— 

Mr.  h.  Irchbutt.    '   In  Evaporation  Test  for  Cylinder  Oils." 
Discussion  on  Mr.  It.  M.  Caven's  pnper :  "Sum,-  Properties  of 
Ferric  Phosp 
In  April  (date  not  fixed).— Mr,  John  White.    "Filtration  ami 
Domestic  Filters." 


Meeting  held  at  Derby,  Wednesday,  February  5th,  189G. 


MR.    I'.    .1.     i  LRULX.A    IX    THE    CHAIR. 


NOTE   OX   THE    IGNITIuX    OB    SAWDUST    l'.Y 
NlTBIC   ACID. 

Bl      1  .     MO  111:1    II.    P.I.I  . 

Ax  outbreak  of  fire  caused  by  nitric  acid  coming  into 
contact  with  an  easily  inflammable  packing  material,  sncli 
as  hay,  is  not  an  unknown  occurrence,  although  there  do 
not  appear  to  he  many  cases  on  record.  The  burning  of 
a  railway  car  in  Baden  some  years  ago,  suspected  to  nave 
become  ignited  in  this  way.  led  to  some  experiments  by 
Prof.  Haas,  a  summary  of  which  may  be  found  in  the 
Analyst,  Vol.  VI.  (1881),  p.  231.  Prof.  Baas  tilled  boxes 
of  1°  to  20  litres  capacity  with  variable  proportions  of  hay, 
straw,  tow,  and  blotting-paper,  placed  these  within  larger 
boxes,  and  filled  the  intervening  space  with  hay  or  tow  to 
act  as  a  non-conducting  envelope,  lie  then  saturated  the 
hay,  &e.  in  the  inner  box  with  nitric  acid,  pressed  it  down 
rather  tightly,  anil  put  a  lid  on.  When  very  strong  nitric 
acid  was  used,  red  nitrous  gas  quickly  appeared,  followed 
by  whitish  vapours  ami  then  smoke,  and  on  lifting  the  lid 
the  contents  of  the  box  were  seen  to  be  red  hot,  ami 
readily  burst  into  flame  if  stirred  up  or  gently  fanned. 
With  acid  of  1"395  sp.  gr.,  the  action  took  place  more 
sl.ovly,  and  2o  minutes  elapsed  before  the  final  stage  was 
reached,  but  the  same  resnll  was  evenl  1\  obtained  as 
with  the  stronger  acid. 

Further  experiments  In  Prof.  Haas  are  recorded  in  this 
Journal,  Vol.  [V.,  (1885)  p.  196.  In  these,  weaker  nitric 
acid  was  employed,  ami  it  was  found  possible  to  ignite  bay 
contained  in  a  box  by  means  of  nitric  acid  even  as  low  in 
strength  as  sp.  gr.  1  -276  t  13-6  per  cent.  HNO  I. 

I  have  not  been  able  to  find  any  recorded  experiments 
with  sawdust,  ami  the  fact  that  it  is  largely  employed  for 
packing  Winchesters  of  nitric  acid  in  boxes,  seems  to  show- 
that  it  is  regarded  as  a  safe  packing  material.  A  few 
experiments  which  1  have  made  may  therefore  be  worth 
placing  on  record. 

Of  course,  no  one  familiar  with  the  properties  of  the 
strongest  nitric  acid  would  doubt  that  sawdust  can  be 
readily  set  on  fire  by  it.  The  experiment  is  a  favourite 
one  for  lecture  demonstration,  though,  owing  to  the  small 
quantities  operated  upon,  certain  precaution-  arc  n  tcessary 
for  success.  Thus,  the  sawdust  should  have  been  previously 
thoroughly  dried  by  heating  it  until  it  has  begun  to  char, 
and  to  make  success  certain  the  sawdust  should  be  warm. 
If  a  small  paper  tray,  measuring   about   ::   inches  square  by 
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l ',  inches  deep,  be  filled  with  the  dry  and  warm  sawdust, 
: ■  1 1 •  1  thru  about  20  e.c.  of  the  nitric  acid,  prepared  on  the 
lecture  table  by  distilling  nitre  with  sulphuric  acid,  be 
poured  upon  it,  first  red  fumes  and  dense  white  smoke 
appear,  and  in  a  few  seconds  tbe  whole  mass  bursts  into 
flame. 

My  experiments  were  made  with  weaker  acid,  chiefly  of 
1"  10  sp.  gr.  (65'3  percent.  UNO,)  and  I  -35  sp.  gr.  (55"8 
per  cent.  HN03),  and  the  sawdust  was  not  dried  in  any 
way,  but  was  used  just  as  it  came  from  the  saw.  A  wooden 
box,  measuring  internally  6  ins.  square  by  12  ins.  deep, 
placed  within  a  larger  box,  15  ins.  square  by  18  ins.  deep, 
the  space  between  them  being  packed  with  a  non-conduct- 
ing layer  of  sawdust,  formed  the  apparatus.  The  sawdust 
experimented  upou  was  placed  in  the  inner  box  to  a  depth 
ill  about  I  ius.  On  this  was  placed  a  glass  bottle  about 
2j  mis.  diameter  and  63  ins.  high,  and  the  bottle  was 
packed  all  round  with  the  same  sawdust  and  then  with- 
drawn. Into  the  cavity  thus  formed  the  acid  was  poured, 
and  then  the  hole  was  filled  up  with  sawdust,  and  a  loose 
lid  was  placed  upon  the  top. 

E.rpt.  1. — Pitch-pine  sawdust  used,  and  1  quart  of  nitric 
acid  of  sp.  gr.  1-  13.  This  experiment  was  made  in  a  large 
fume  cupboard.  At  first  red  fumes  and  then  dense  white 
smoke  appeared,  soon  followed  by  sparks  projected  from 
under  the  loose  lid,  as  from  a  mild  squib.  Owing  to  the 
violent  action,  the  fire  was  quenched  at  this  stage,  and  the 
remaining  experiments  were  made  in  the  open  air. 

E.rpt.  2. — White  deal  sawdust,  and  1  quart  of  nitric  acid 
hi  sp.  gr.  1  '40.  Red  fumes  ;  then  dense  white  smoke.  No 
flame;  but  on  removing  the  lid  the  sawdust  was  found  to 
In   rid  hot,  and  the  inside  of  the  box  was  deeply  charred. 

Expt.  3. — Ordinary  pine  sawdust,  and  1  pint  of  nitric 
acidofsp.gr.  1  -  10.  lied  fumes;  smoke  in  i'  minutes;  and 
on  lifting  the  lid  off  the  box  at  the  end  of  3  minutes  the 
contents  inflamed  at  once. 

Expt.  1. — Oak  sawdust,  very  fine  and  quite  damp.  1  pint 
of  nitric  acid  of  sp.  gr.  1  ■  10.  Red  fumes  in  1  minute; 
pale  white  smoke  in  5  minutes  ;  dense  white  smoke  in  8 
minutes.  On  lifting  the  lid  the  sawdust  was  seen  to  be  red 
hot,  and  when  stirred  up  it  inflamed. 

E.rpt.  5. — Elm  sawdust,  quite  damp,  from  a  freshly  cut 
log.  1  pint  of  nitric  ucid  of  sp.  gr.  1"40.  Red  fumes; 
much  heat  and  steam,  but  no  actual  charring  or  smoke  in 
half  an  hour.     Then  stopped  the  experiment. 

Expt.  6. — Ordinary  pine  sawdust,  and  1  pint  of  nitric 
aeid  of  sp.  gr.  l'o.VJ.  Exactly  the  same  result  was  obtained 
as  in  Expt.  3,  but  rather  more  time  was  required. 

Expt.  7. — Oak  sawdust,  damp.  1  pint  of  nitric  acid 
of  sp.  gr.  135.  Red  fumes.  Pale  smoke  in  8  minutes, 
getting  denser,  but  not  very  dense.  Waited  lj  minutes 
longer,  and  then  removed  tbe  lid,  and  found  the  sawdust 
charred  in  places,  but  not  red  hot.  Smoke  and  charring 
continued  until  the  experiment  was  stopped. 

E.rpt.  8. — Oak  sawdust,  dry,  from  a  log  two  years  old. 
1  pint  of  acid  of  sp.gr.  l-35.  Red  fumes  in  1  minute; 
smoke  iu  Z\  minutes,  getting  very  dense.  Contents  of 
box  did  not  appear  to  be  red  hot,  and  there  was  no  flame 
on  siirring,  but  plenty  of  charring  and  smoke  occurred. 

E.rpt.  9. — Elm  sawdust,  same  as  used  for  Expt.  5,  but 
air-dried.  1  pint  of  acid  cf  sp.gr.  1-40.  lied  fumes  in 
3  minutes  ;  smoke  in  (J  minutes,  getting  very  dense. 
Contents  of  box  red  hot,  but  no  flame  on  stirring. 

Discussion. 

In  reply  to  a  question  by  tbe  Chairman,  Mr.  Archbutt 
said  that  he  would  recommend  the  use  of  kieselguhr  or 
some  similar  absorbent  material  for  the  safe  packing  of 
bottles  containing  dangerous  acids. 


NOTE   ON   AN  EXPERIMENT   MADE   Ti  1 

DETERMINE   THE    PRESSURE   OF    ETHER    AM) 

SOME   OTHER  VOLATILE   LIQUIDS 

IN   CLOSED    VESSELS. 

BY    h.    A.RCHBUTT,    l.i.i'. 

I  have  been  induced  to  communicate  this  note  by  a 
question  put  to  me  by  the  President  at  our  last  meeting. 
About  two  years  ago,  my  attention  was  directed  to  the 
iron  drums  used  for  the  conveyance  of  large  quantities  of 
ether  by  railway,  and  it  became  necessary  to  ascertain  the 
pressure  to  which  such  drums  might  become  subjected  in 
practice,  owing  to  the  expansion  and  increased  vapour- 
tension  of  the  contained  ether  caused  by  a  rise  of  atmo- 
spheric temperature.  The  drums  are  not,  of  course, 
completely  filled  with  ether,  a  space  being  left  to  allow  for 
the  expansion  of  the  liquid ;  such  expansion,  however, 
would  cause  internal  pressure  by  compressing  the  air  in 
the  space,  and  this  must  be  added  to  the  increased  vapour- 
tension  of  the  ether,  due  to  the  rise  of  temperature  which 
caused  the  expansion.  For  several  reasons,  the  combined 
effect  could  not  be  calculated,  and  it  was  necessary  to  make 
an  experiment,  for  which  purpose  the  following  apparatus 
was  devised  ; — 


tac^»!B 


' 


A  glass  bottle  A  (see  figure)  was  fitted  with  a  sound 
ordinary  cork  carrying  the  manometer  M,  and  a  short  glass 
tube  T,  of  about  {  in.  bore,  not  projecting  beyond  the  cork 
inside  the  bottle.  The  cork  was  fixed  firmly  in  the  bottle, 
tied  down  with  string,  and  well  covered  with  sealing-wax. 
The  bottle  being  empty  and  dry,  mercury  was  first  poured 
through  the  narrow  tube  T,  into  the  short  wide  limb  of 
the  manometer,  up  to  the  mark  M.  The  capacity  of  the 
bottle  was  then  ascertained  by  pouring  in  methylated  spirit 
from  a  measure  until  the  liquid  rose  to  a  mark  on  the 
narrow  tube  T.  The  volume  of  spirit  required  was  550  c.c. 
The  bottle  and  tbe  manometer  were  then  emptied,  rinsed 
with  ether,  and  dried  by  aspirating  a  current  of  air  through 

In  order  to  make  an  experiment  with  ether,  mercury  was 
poured,  as  before,  into  the  manometer,  and   the  bottle  was 
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completely  tilled  with  ether  up  to  the  mark  on  the  tube  T, 
the  mercury  being  adjusted  to  the  mark  M.  The  bottle  was 
immersed  up  to  the  neck  in  running  water  at  SO'  F.  and 
left  there  until  the  ether  had  acquired  the  temperature  of 
the  water,  more  ether  being  added  to  make  up  for  the 
contraction  due  to  cooling.  In  one  experiment  ^—th  and 
in  another  T'-th  of  the  total  volume  of  the  ether  was  next 
withdrawn  by  means  of  a  pipette  passed  through  the  tube 
T,  and  a  small  cork  was  inserted  in  the  tube  as  far  as  tbe 
550-e.c.  marK.  and  (irmly  fastened  with  string.  The  whole 
apparatus  was  now  placid  in  a  tall  beaker  containing 
sufficient  water  to  completely  cover  the  cork  of  the  small 
tube  T,  anil  a  thermometer  was  suspended  in  the  water, 
which  was  heated  up  by  a  small  flame  and  frequently 
stirred.  Winn  it  was  required  to  read  off  the  pressure 
in  the  bottle,  the  mercury  in  the  manometer  was  first 
adjusted  to  the  marl;  M  by  pouring  the  necessary 
quantity  down  the  long  limb,  and  then  the  height  of  the 
column  was  marked  iu  pencil  on  a  narrow  strip  of  paper 
gummed  to  the  glass  tube.  The  length  of  the  mercury 
column  between  the  two  marks  was  afterwards  measured. 

In  several  experiments  with  ether,  it  was  observed  that 
the  pressure  slowly  decreased  on  standing  at  a  fixed 
temperature,  owing  to  the  air  dissolving  in  the  ether,  aud  by 
raising  the  temperature  rapidly  a  higher  pressure  could  be 
obtained  than  by  raising  it  slowly.  By  slow  heating,  the 
ether  could  be  caused  to  expand  until  it  almost  completely 
filled  the  bottle,  and  as  the  slightest  leakage  of  air  would 
have  been  detected  by  the  bubbles  formed  in  the  water,  and 
none  was  seen  to  escape,  there  can  be  no  doubt  of  the 
solution  or  occlusion  of  the  air  in  the  ether.  In  the  follow- 
ing experiments,  about  half  an  hour  was  occupied  in  raising 
the  temperature  from  50°  F.  to  100°  F.,  this  range  being 
regarded  as  sufficient.  The  liquids  experimented  with  were 
commercial  ether  of,  nominally,  0-72.">  sp.  gr.,  the  light 
petroleum  naphtha  known  as  gasolene,  and  the  volatile 
liquid  hydrocarbon  condensed  in  the  compression  of 
oil-gas:  — 


Liquid. 

Air-Space. 

Pressure  in  Lbs.  per  Square  Inch. 

At  5»  p.           At  loir  p. 

Ether 

Lbs. 

hi                                o                                  17'0 

Oil-pas  hydro- 
carbon. 

,\th                             0                               U'l 
sVth                         0                          13*0 

/.Hi                         0                           vvl 

The  liquids  used  gave  the  following  results  ■,— 


Liquid. 


Specific  Gravity 
at  tin    I 


Boiling  Point. 


Ether 

Gasolene 

Oil-gas  hydrocarbon. 


II-72.-U 

hi;:,:,,; 

n-snsi 


°F. 

88  to  90 

82 

66 

rising  very  rapidly. 

First  drop  at  Inn    I'. 


Discussion. 

Dr.  CLOWES  mentioned  some  experiments  which  had 
been  made  to  show  the  danger  of  sending  cylinders  of 
liquified  ammonia  from  the  Continent  which  were  quite 
filled.  Even  mild  steel  cylinders  had  been  burst  by  the 
expansion  of  the  liquid  caused  by  a  comparatively  slight 
rise  i't  temperature  under  such  circumstances. 

The  Chairman  remarked  that  the  application  of  safety- 
valves  to  the  vessels  or  drums  would  appear  to  be 
iv  under  such  conditions.  He  asked  if  any  of  the 
members  had  experience  of  the  ether  light  for  lantern 
purposes,  as  an  explosion  had  recently  occurred  when 
using  this  light,  which  he  was  disposed  to  attribute  to  the 
defective  character  of  the  safety  jet  which  had  been  used. 
It  bad  been,  however,  considered  that  the  high  specific 
gravity  of  the  ether  was  at  the  bottom  of  the  mischief, 
which  he  was  not  disposed  to  agree  with. 


Dr.  CLOWES  said  that  he  had  met  with  cases  in  which 
an  explosion  had  b  ten  eat  sed  by  igniting  air  charged  with 
vapour  from  a  less  volatile  liquid,  while  air  charged  with 
vapour  from  a  more  volatile  liquid  of  lower  specific  gravity 
did  not  produce  an  explosive  mixture,  owinrr  to  the 
larger  amount  of  vapour  present  causing  the  explosive  limit 
to  be  exceeded. 

Mr.  Ac.  1 1 1 :  i  ii  briefly  replied,  and  then  said  that  his 
cote  on  "  A  Simple  Device  for  checking  the  Loss  of  Iodine 
by  Evaporation  in  Hiibl's  Test  "  had  been  anticipated  in  a 
paper  by  Dr.  Schweitzer,  of  New  York,  in  the  last  number 
of  the  Journal  (Vol.  14,  page  1034).  He  might  say, 
however,  that  for  several  veins  he  bad  used  the  simple 
device  of  sealing  the  stoppers  of  tin  bottles  with  a  small 
quantity  of  a  solution  of  potassium  iodide,  and.  after  thev 
had  stood  the  required  time,  sin. ply  rinsing  this  into  the 
bottles  before  commencing  titration.  The  solution  on  the 
stopper  was  invariably  coloured  yellow  by  iodine. 

Tin  <  u.uit.MAN  asked  what  was  the  strength  of  the  solution. 

Mr.  Abchbutt  :  A  10  per  cent,  solution. 


f)orit£(I)tr£  £>t;rtioiL 
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MI!.   THOS.    PAISLEY    IN   THE   limit. 


THE  COMBUSTION  OF  COAX  AM)  (i  \s  l\ 
HOUSE  FIBES, 

BY    .1.    B.    COHEN,     PH.D.,     (Ml    O.    II.     BUSSKLL,     A.I.I  . 

The  object  of  the  following  experiments  was  in  the  first 
place  to  re-determine  the  extent  of  pollution  of  town  air  by 
smoke  arising  from  house  tins  burning  coal,  and  secondly 
to  find  if  a  more  extensive  use  of  gas  fires  might  be 
recommended  by  yvay  of  mitigating  or  removing  this  evil. 

Coal  Fires. — A  few  determinations  of  the  amount  of 
soot  given  off  from  a  good  quality  of  Yorkshire  house  eoal 
(Silkstone  Hards)  were  made  by  Air.  G.  Hefford,  and 
appeared  in  a  paper  by  Cohen  and  Hefford  in  the  February 
number  of  this  Journal,  1893.  Cotton-wool  plugs  were 
employed  for  collecting  the  soot  from  the  fire.  Subse- 
quently one  of  us  fouud  that  the  exceedingly  hygroscopic 
character  of  cotton  wool  might,  in  view  of  the  small 
quantity  of  soot  in  proportion  to  that  of  the  wool,  lead  to 
appreciable  errors  unless  dried  and  weighed  with  special 
precautions.  Another  source  of  error  in  the  former 
determinations  might  have  arisen  from  the  fact  that  the 
carbon  dioxide  in  the  chimney  gases  was  determined  in 
samples  drawn  occasionally,  anil  might  therefore  not 
accurately  represent  the  average  amount  of  carbon  dioxide 
passing  up  the  chimney  during  the  whole  period  of  com- 
bustion. It  was  consequently  thought  desirable  to  repeal 
the  determinations  so  as  to  avoid  these  possible  sources  of 
error,  and  to  extend  them  so  as  to  include  house  eoal  from 
the  Durham  and  Lancashire  coalfields. 

The  results  may  be  summarised  briefly  as  follows  :  — 
Using  a  similar  kind  of  coal  to  that  employed  in  the 
former  determinations  (there  called  A1.  the  weight  of  soot 
per  LOO  litres  of  ohimney  gases  and  the  per  cent,  of  C02 
were  both  found  to  be  much  lower  than  in  the  previous 
determinations.  The  net!  result  has  been  to  raise  tin  per 
cent,  of  soot  on  the  carbon  burnt  from  j  to  an  average  of 
77  per  cent,  on  this  particular  quality  of  coal. 
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The  average  per  cent,  of  soot  in  12  analyses,  including 
0  of  Yorkshire  coals,  2  of  Durham  coals,  and  2  of  Wigan 
coals,  amounted  to  fit  per  cent,  on  the  carbon  burnt. 

The  quantity  of  soot  obtained  in  different  experiments 
with  the  same  kind  of  coal  varies,  as  will  be  seen  from  the 
table.  It  is  no  doubt  influenced  by  the  manner  of  firing 
and  by  the  amount  of  draught.  There  was  no  slack  in  any 
of  the  samples. 

The  determinations  were  carried  out  as  follows  : — 

The  chimney  gases  were  aspirated  througbt  a  brass  tube 
of  about  tt  inch  diameter.  The  end  inserted  into  the 
chimney  was  closed  and  a  narrow  slit  about  3  ins.  long,  was 
cut  longitudinally  at  about  1  in.  from  the  closed  end, 
through  which  the  chimney  gases  could  be  drawn.  To  the 
op.n  end  of  the  brass  tube,  a  glass  tube  containing  the 
weighed  cotton-wool  plug  was  inserted. 

The  cotton  plug  was  dried  in  a  weighing  bottle  in  the 
steam  oven,  then  kept  overnight  in  a  desiccator  over 
sulphuric  acid,  and  weighed  against  another  cotton  plug 
dried  in  the  same  manner  along  with  the  experimental  one, 


and  the  process  repeated  until  consecutive  weighings  were 
constant. 

The  air  was  aspirated  by  means  of  two  gas-holders, 
each  holding  about  15  litres,  and  the  chimney  gases  were 
drawn  off  at  the  rate  of  about  a  litre  a  minute,  which 
would  approach  the  speed  of  the  gases  passing  up  the  flue. 
The  object  of  this  was  to  prevent  a  greater  deposition  of 
soot  in  the  brass  tube  than  would  occur  in  its  progress  up 
the  chimney.  Before  reaching  the  aspirator  a  portion  of 
the  chimney  gases  was  tapped  by  a  smaller  aspirator  and 
made  to  pass  through  a  (Irving  tube  and  two  weighed 
potash  apparatuses.  An  average  sample  of  chimney  gases 
was  thus  obtained  in  which  the  I  H  >-:  was  determined. 

In  this  way  the  operation  was  continued  for  about  five  to 
six  hours,  aud  during  the  time  2nn — 300  litres  of  chimney 
gases  were  aspirated  by  the  large  aspirator,  of  which  5 — 20 
littvs  were  drawn  through  the  small  one.  A  good  fire  was 
maintained  all  the  time,  and  the  gases  were  aspirated  from 
the  tirst  lighting  of  the  fire. 

The  following  is  a  tabulated  statement  of  the  results:  — 


Carbon  Dioxide. 

Soot. 

PerCent. 

Of  SlKlt 

Xo. 

Name  of  Coal. 

Chimne 

w  eight  ei 
to 

Weight  of  C. 

Chimney  Gases. 

«i  ighi  of  Soot. 

on  0. 

burnt. 

Litri 

Litres. 

1 

10-0 

0*045 

0-0102 

21S-0 

0-0155 

6-9 

1 

2 

|M\- 

0-0435 

0-0097 

'JS-JVi 

0-0267 

10*2 

:s 

'.1-5 

O'OJI 

ii'iiiisl> 

249-5 

0-0174 

s-ii 

"Silkstone  Hards"  (Yorks). 

■i 

7-n 

li'uls, 

0-0118 

231-0 

0-0228 

,-,-s 

:, 

7-;, 

0"058 

0*0148 

164-5 

0-0292 

9-8 

6 

7-5 

irnilii 

0-01  is 

182-5 

0-O219 

,;-o 

J 

7 

s 

B-0 
IJ-5 

0-087 

iru.'.I.-) 

o- 1 

0-0127 

176-0 

27s  •:, 

0-111117 
0-0278 

7-7 
.VI 

J  ■■  Haigh  Moor  liest"  (Ym-k-.). 

9 

lli-ll 

o-  lis 

0-0289 

240- 0 

11-0213 

5-6 

"  Harvey  Seam  " )  m,,,.i  ,»,i 
"HuttonSeam"]  (D>»*am). 

in 

8-6 

0-058 

0-0131 

230-5 

0MI-J27 

4-8 

11 

i;-ii 

0"0375 

ll'lliiliil 

262-0 

0-0282 

7-1 

"liest  Deep  Yard")  fT,„n„a. 
"Best  Alley"            j  (lilies.). 

12 

liii 

0-0476 

0-0118 

230-11 

0-0232 

5-1 

Total  . 

'.IH-II 

0-0305 

0-1530 

2711" 

0-28-M 

8-6 

Mean, 

In  column  4,  the  carbon  in  the  carbon  dioxide  of  the  air 
calculated  :ii  mil  percent,  and  measured  at  20°,  is  deducted. 

Gas  Fires. — The  use  of  gas  in  place  of  coal  has  often 
been  suggested  as  a  remedy  for  the  smoke  nuisance.  Many- 
people  profess  an  objection  to  gas  fires  either  from 
experiencing  a  real  feeling  of  discomfort  or  from  purely 
sentimental  reasons.  It  has  been  alleged,  moreover,  that 
carbonic  oxide  is  given  off  into  the  room  from  gas  fires — a 
statement  which,  if  true,  would  manifestly  condemn  their 
use.  It  is  impossible  to  ascertain  or  explain  the  cause  of, 
and  therefore  to  controvert,  sentimental  objection  ;  but  the 
other  points  may  be  easily  tested,  i.e.,  as  to  the  evolution  of 
carbonic  oxide  and  as  to  the  cause  of  physical  discomfort. 

Through  the  kindness  of  Messrs.  Wilson  aud  Sons,  we 
have  been  able  to  test  their  gas  stoves  for  carbonic  oxide, 
and  to  make  a  rough  comparison  between  three  different 
species  of  gas  stoves  which  they  supply  and  coal  fires  as 
regards  heating  effect,  from  the  point  of  view-  of  economy 
and  health. 

We  may  say  in  parenthesis  that  we  have  no  further 
object  in  naming  Messrs.  Wilson  and  Sons  beyond 
acknowledging  their  readiness  to  supply  us  with  all 
necessary  apparatus  and  full  permission  at  the  outset  to 
publish  our  results,  whether  prejudicial  to  their  interests 
or  not. 

Carbonic  Oxide. — We  may  state  briefly  that  there  is 
practically  no  carbonic  oxide  passing  from  a  gas  fire  ;  i.e.,  the 
volume  does  not  amount  to  0'01  per  cent,  of  the  flue  gases 
with  the  full  pressure  of  gas  and  burning  42 — 14  cb.  ft.  an 
hour. 

When  the  gas  is  first  lighted  with  slight  explosion  and  the 
gases  immediately  aspirated  for  about  two  minutes  from  the 
front  of  the  fire  above  the  clay  rings,  an  average  of  0-9  per 
cent,  of  carbonic  oxide  was  found. 

Gases  aspirated  from  within  the  clay  rings  contained  on 
the  average  10-5  per  cent,  of  carbonic  oxide. 

We  attach  no  importance  to  this,  as,  from  experiments 
made  at  the  College,  samples  of  gases  may  be   drawn  from 


the  interior  of  a  coal  lire  containing  as  much  as  6  per  cent, 
of  carbonic  oxide,  none  of  which,  with  a  reasonable  chimney, 
ever  finds  its  way  into  a  room. 

It  will  be  readily  understood  that  with  a  down  draught 
unburnt  hydrocarbons  and  carbonic  oxide  may  be  wafted 
into  the  room  from  a  gas  fire  and  probably  also  from  a  coal 
fire.  The  following  tables  contain  the  experimental  results. 
A  preliminary  examination  of  the  gases  from  the  gas  fires 
was  made  with  Hempel's  gas  apparatus,  by  the  palladious 
chloride  and  with  brcmogolobiu  tests,  with  the  following 
results: — 

/. — Estimation  of  Carbonic  Arid  and  Carbonic  Oxide 
with  Hempel's  Gas  Burette. 


Fine-Gases. 


Carbonic  acid. . 
Carbonic  oxide. 


4' 5  per  cent. 
Traco 


4*7  tier  cent. 
Trace 


Cases  from 

the  a  fife 

of  the  Fire. 


5*07  per  cent. 

(not 
determined). 


//. — "  Palladious  Chloride  "  Test  for  Carbonic  Oxide. 


Time  of 
Absorption. 

Flue-Gases. 

Gases  from 
top  of  Fire 

immedi- 
ately after 

lighting. 

90  minutes. 

fe5  minutes,  240  minutes. 

74  minutes. 

Indications     of 
carbonic  oxide 
due  to  blacken- 
ing. 

Very  faint 
prey  stain, 

Faint  grey  ,    Distinct 
stain.       grey  stain. 

Deep  black 
stain. 
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HI. — Heimoglobin  Test. 

The  flue-gases  were  aspirated  through  tubes  containing 
calcium  chloride,  strong  sulphuric  acid,  and  soda  lime,  and 
finally  through  a  flask  containing  a  solution  of  blood. 

Only  the  faintest  indication  of  the  presence  of  carbonic 
oxide  was  detected  in  ten  lines  of  the  flue-gases. 

It  was  fouud  possible,  by  this  test,  to  detect  with 
certainty  less  than  1  c.c.  of  carbonic  oxide  in  ten  litre-,  or 
O'Ol  per  cent. 

We  arc  indebted  to  Messrs.  C.  E.  Brittain  and  II.  de  II. 
Boyd  for  carrying  out  the  b;cmoglobin  tests. 

IV.  —  Quantitativi      Determination    of   the    Amount    of 
( 'arbonic  Acid  and  Carbonic  Oxide  in  Flue-Gases. 
In  these  experiments  the  flue-gases  were  aspirated  through 
n  bra—   tube  of  about    ,  in.  diameter,  inserted  in  the  flue- 
pipe  about  2  ft.  above  the  aperture  of  the  stove.     The  end 


inserted  in  the  flue-pipe  was  closed,  and  a  nan m\  -Hi  about 
)  ins.  Ion?  was  cut  longitudinally,  through  which  the  gases 
could  be  drawn  off. 

After  passing  the  brass  tube,  the  gases  were  aspirated 
successively  through  an  empty  vessel  to  condense  moisture, 
drying  -  tubes,  containing  calcium  chloride,  and  strong 
sulphuric  acid,  and  eventually  the  carbonic  acid  present 
in  the  flue-gases  was  absorbed  in  the  weighed  potash-bulbs 
(A).  After  again  drying,  the  residual  gases  wen-  oxidised 
by  passing  overheated  copper  oxide  in  an  ordinary  com- 
bnstion  furnace,  the  water  and  carbonic  acid  thus  formed 
being  estimated  by  absorption  in  the  calcium  chloride  tube 
(C)  and  the  potash  bulb  |  B)  respectively. 

The  apparatus  was  finally  connected  up  to  an  aspirator, 
and  a  gentle  stream  of  gas  maintained  throughout  each 
experiment,  the  total  volume  aspirated  being  measured  in 
each  case. 


II. 


III. 


IV. 


VI. 


Rate  of  consumption  of  gas,  eb.  ft.  per  hour 41'0 

Volume  of  gases  aspirated 6,000  c.c. 

■ 

Weight  of  carbonic  acid  (A) 

Weight  ol  carbonic  aoid  (B)  (oxidised  carbonic  oxidi 

W(   -lit  of  water  I C) 0-0105 


CSV, 

:,.7.-,ii  cc. 

drills. 

0-4345 
0-001 

in. 175 


n-<i 

i  : :.( . 

Grxns. 
0-1125 

■'-. 

0-0125 


12-5 
.'..Him  c.C. 
(inns. 
0'  173 
0-0067 
0-0032 


1_"J 
6,100  CC. 
(•rms. 
0-4078 
0-0060 
0-0058 


12-8 

t.OOOc.c. 

(Jrins. 
0-817! 
0-0048 
0-0053 


The  percentage  of  carbonic  acid  is  given  from  the  weight 
of  A.  If  the  increase  in  weight  of  B  is  due  to  oxidised 
carbonic  oxide,  the  percentages  will  stand  as  follows  : — 


VII.- 


I.  II. 

III. 

IV. 

V. 

VI. 

3-5S 

S-8S 

0-005 

3'26 

0-046 

8-91 
0-036 

0-038 

i  1 
0-0385 

A  verage  per  Cent . 
.  id.. .    -•".'.' 
I  larbonic oxide..    0'037 


Owing  to  the  large  amount  of  water  formed  after  passing 
the  L'a-es  over  the  hot  copper  oxide,  we  concluded  that 
either,  (1)  uiiburnt  hydrogen.  (2)  saturated  hydrocarbons, 
unsaturated  hydrocarbons,  were  present  in  the  flue- 
gases.  We  endeavoured  to  prove  the  presence  of  olefines 
in  the  gases  by  absorption  with  fuming  sulphuric  acid  in  a 
Hempel's  gas-burette,  with  the  following  results  : — 


V. — Percentage  of  Olefines 



I. 

II.            III. 

IV. 

V. 

0-5            0-3            0-2 

<>-l 

Trace. 

I. 

11. 

III. 

IV. 

V. 

VI. 

Grms. 

Grms. 

Grms. 

' 

Grata 

Weight    ..f    car-    0 

oil.-,.-, 

ICSKI 

.1-213 

■  acid  (A). 

Wi   -'.      i       ear-     0-424 

0-5705 

0-0OS5 

0-35S5 

bonic          acid 

[B]     (oxidised 

carbonic  oxide). 

Weight  of    water     <rns75 

0-1595 

"'•j,;rr, 

0-034 

0-027     0-1025 

It  appears,  therefore,  that  there  is  a  small  and  variable 
volume  of  unburat  gas  in  the  flue-gases,  which  will  account 
for  the  formation  of  carbonic  acid  and  water  after  contact 
with  the  copper  oxide,  and  does  not  necessarily  point  to  the 
presence  of  carbonic  oxide. 

VI. — Analysis  of  the  Gases  drawn  from  the  Middle  if  the 
Fire. 


Percentage  of  car-    Determined  by  Hempel's  apparatus,  .vn: 
bonic  acid. 

M-     r;  -]       ivoa      12-1  15-74        .v  r. 

bonie  oxide. 


-Analysis  of  the  Gases  from  above  the  Clay-Rings 
immediately  after  lighting  the  Fire. 


I. 

II. 

III. 

IV. 

2-6 

Trace 

1-0 

0-6 
Nil 

1-7 

3-0 
Nil 
0-6 

ft 

Nil 

0*4 

Comparison  ofth   Heating  Effect  of  Gas  and  <  'oal  Fires. 

Comparative  determinations  have  been  made  with  special 
reference  to  — 

1.  Kise  of  temperature  of  the  air  in  different  parts  of  the 
room. 

2.  Heating  effect  by  radiation. 
"..  Dryness  of  the  air. 

4.  Draught  into  the  chimney. 

The  gas  stoves  tested  were  of  the  following  kind  :  — 

A.  "  I'arisien  "  stove,  the  special  feature  of  which  is  a 
perforated  top,  through  the  cylindrical  apertures  of  which  a 
constant  circulation  of  air  is  effected,  which  then  passes  into 
and  helps  to  warm  the  room. 

B.  "  Comely  "stove,  similar  to  A.  but  without  perforated 
top. 

In  both  A  and  i!  the  body  of  the  stove  is  fixed  in 
front  of  the  old  fire-grate,  and  the  hot  metal  will  assist  more 
or  less  in  warming  the  air. 

C.  "  Canopy  "  stove.  This  is  a  new  form  of  gas  fire.  It 
has  light  instead  of  six  atmospheric  burners,  as  in  A  and  li, 
but  of  rather  smaller  dimensions,  and  clay-rings;  but  it  is 
fixed  back  in  the  old  tire-place,  and  delivers  not  only  its 
combustion  products  directly  into  the  chimney,  but  the 
warm  air  from  the  hot  metal  also  passes  up  the  chimney. 
Further,  it  has  a  reflex  and  not  a  vertical  tire-clay  back. 
which  is  much  longer  than  in  A  ami  II.  In  short,  it  is  a 
shallow  coal  fire-grate  burning  gas  and  heating  by  radiation 
like  a  coal  tile. 

I>  The  ordinary  old-fashioned  coal  fire  grate  with  vertical 
back,  and  both  back  and  sides  above  the  grate  of  cast  iron. 
In  moderately  cold  weather  it  consumes  about  2  lb.  of 
coal  an  hour;  with  hard  tiring  that  quantity  would  be 
doubled.     Coal  used  was  llaigh  Moor  best. 

The  gas-fires  A.  B,  and  the  coal-lire,  were  tested  on  the 
same  day  and  under  approximately  the  same  conditions. 

Gas  tire  C,  which  had  nut  then  been  made,  was  test 
a  later  date  along  with  I!  and  the  coal-fire. 

The  full  detail  i  lie  experiments  will  be  found  in  the 
tables  that  follow. 
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The  results  may  be  briefly  summarised  as  follows  : — 

Draught. —  The  chimney  draught  plays  an  important 
part  in  the  heating  of  a  room,  and  we  will  first  refer  to 
this  :  — 

1.  Although  there  is  a  rapid  current  of  air,  sufficient  to 
extinguish  a  lighted  taper,  through  the  narrow  exit  into  the 
flue  of  the  gas-stoves  A  and  B,  which  delivers  the  products 
of  combustion  to  the  chimney,  the  amount  of  air  from  the 
aperture  only  passes  at  the  rate  of  about  85  cb.  ft.  per 
minute,  measured  by  an  anemometer.*  The  flow  of  air 
towards  the  front  of  a  gas-stove  was  in  these  two  oases  so 
bIom  as  to  give  no  indication  whatever  with  the  anemometer. 

Consequently,  if  the  chimney  space  behind  the  gas-fire 
is  blocked  up,  except  for  the  flue-pipe,  there  is  practically 
no  ventilation  of  the  room  by  way  of  the  chimney. t 

1  In  the  other  hand,  if  the  chimney  is  not  blocked,  the 
current  of  air  is  as  follows; — • 


A  liurnine  22—3  cb.  ft.  pis 

li     

C        „  --''I 

1.       ..       2-3  lb.  of  coa.^',!™:; 


Cb.  Ft.  per  Minute. 


Door  of  Room 
closed. 


105 
133 
132 

1(511 
200 


Door  of  Room 
open. 


123 
161, 
160 
180 
235 


Rise  of  Temperature  of  the  Air. — The  average  rise  of 
temperature  indicated  by  thermometers  (previously  com- 
pared) and  distributed  through  the  room  was  as  follows  : — 


Mean  Rise  of  Temperature  in 
Degrees  Centigrade. 


1st 
Hour. 


2nd 
Hour. 


3rd 
Hour. 


Cb.  Ft.  of 

Gas  burnt. 


B 

D 

1-« 

run 
l-oo 

2-31 

1-81 
L-37 

i:4 

2-25 
20 

Moderately 
fired. 

c, 

2-2 
1-4 
0-7 

2-6 

2-0 

24 
19 

Strongly 
fired. 

The  sets  of  experiments  on  the  two  days  are  not  com- 
parable, as  the  initial  temperatures  were  very  different, 
and  the  rise  from  the  lower  temperature  in  the  secoDd  set 
was  greater  than  in  the  first.  As  the  room  is  over  the 
kitchen,  and  gets  a  certain  amount  cf  heat  from  below, 
what  was  thought  the  least  effective  heating  apparatus  was 
tested  last. 

Dryness  0/  the  Air. — The  first  set  of  experiments  were 
made  when  the  outside  air  was  nearly  saturated  with 
moisture  (temp.  10-.j;  wet  bulb  9-75).  The  difference 
between  the  wet-  and  dry-bulb  thermometers  in  the  middle 
of  the  room  increased  with  rise  of  temperature  of  the  air. 
The  difference,  as  might  have  been  anticipated,  was  greatest 
in  the  case  of  A  and  B  in  the  first  set  and  B  and  D  in  the 
second. 


*  The  same  anemometer  was  used  throughout  these  experiments, 
and  was  roughly  tested  beforehand  by  fixing  it  on  a  long  projecting 
plank  in  front  of  a  railway  carriage,  driven  forwards  at  a  known 
speed,  over  an  open  track,  on  both  up  and  down  lines,  for  about 
five  miles  each  way,  so  as  to  correct  for  the  wind.  The  error  of  the 
anemometer  for  ten  miles  an  hour  was  about  10  per  cent,  too  low. 
We  give  the  anemometer  readings  without  corrections,  as  they  are 
merely  for  comparison,  and  do  not  pretend  to  absolute  accuracy. 
We  have  to  thank  the  assistant  engineer  of  t  he  Lancashire  and 
Yorkshire  Railway,  Mr.  W.  B.  Wortnington,  for  his  assistance  in 
making  these  tests. 

t  We  have  had  no  opportunity  of  testing  the  draught  through 
gas-fire  C,  as  it  did  not  fit  the  tire-place,  and  air  circulated  around 
the  sides  and  top  and  back.  It  would  probably  be  much  greater 
than  in  A  and  II.  as  it  has  a  much  wider  aperture* 


Differenee  between  Wet  and  Dry  liulbs. 

Degrees. 
5(1  B 

.VI!  (' 

4-5        I        D 


Degrees. 
.    5 '  3 

.     f2 
.     5-2 


Heating  Effeet  by  Radiation. — This  was  determined  by 
suspending  thermometers  a  yard  from  the  fire  at  a  height 
of  1  ft.  and  3  ft.  above  the  ground.  There  was  little 
difference  between  the  gas-fires  and  a  bright  coal-fire, 
except  that  the  temperature  was  always  rather  higher  near 
the  floor  than  3  ft.  above  in  the  case  of  the  gas-fire,  and 
often  the  reverse  with  the  coal-fire.  With  an  ordinary 
coal-fire  a  much  lower  temperature  was  obtained  than  with 
the  gas-fire  burning  20 — 23  cb.  ft.  an  hour. 


— 

1  Ft.  above 
Ground. 

.1  Fl.  above 
Ground. 



B   

D  

24-5 
19-5 

22  T. 
22-0 
24-5 
20-2 

22-3  i-b.  ft.  per  hour. 

20 

Bright  fire. 

Bather  dull  lire. 

Gas-Fire  Experiments. 

The  room  measured  14  ft.  x  14  ft.  x  10  ft.  high,  and, 
in  addition,  a  small  how  window. 

The  thermometers  were  compared  for  correction  and 
distributed  as  follows  : — 

a.  Middle  of  the  room,  3  ft.  from  ceiling. 

h.  Middle  of  the  inside  side  wall,  4  ft.  from  floor. 

e.  Middle  of  the  room,  4  ft.  from  floor  ;  wet  and  dry 
bulb. 

d.  Middle  of  outside  side  wall,  4  ft.  from  floor. 

January  3,  189C. — Wet  and  dry  bulb  outside  indicated 
at  midday:   wet,  9-70°;  dry,  10*5°. 

Temperature  outside  varied  during  the  day  10° — 11°. 

One  person  was  in  the  room  during  all  the  experiments. 

The  temperatures  given  are  in  degrees  centigrade. 


"  Comely  ' 

Stove. 

a. 

',. 

c. 

it. 

Gas  consumed 

per  Hour. 

Time. 

Dry 
Bulb. 

Wet 
Bulb. 

li  a.m. 

7  .. 

8  „ 

18-0 

20-1 
20-3 

18-1         18-25 
19-5         20-6 
19-7         20-6 

1 1-2.-. 

15-6 

15-6 

18-2 
19-0 
19-2 

211  ci>.  ft. 

20cb.ft. 

The  room  was  allowed  to  cool  two  hours  and  the  stove 
changed. 

"  Parisien  "  Stove. 


23'6  cb.  ft. 


The  room   was  again  allowed  to  cool  and  the  coal-fire 
lishted. 


10  a.m. 

18-0 

17-7 

17-7 

13-9 

17-7 

11    ., 

19-0 

19-4 

20-4 

15-5 

22-2 

12  noon 

20-25 

20'0 

20-7 

15-7 

19-4 

Coal-Fire. 


«. 

b. 

c. 

./. 

Coal  consumed 
per  Hour. 

Time. 

Dry 

B11IO. 

Wet 
Bulb. 

2.30  p.m. 
3.30    ., 
4.30    „ 
5.30    „ 

18-25 

19-3 

19-8 

2IV0 

17-5 
ls-7 
19-2 
19-2 

17-75 

19-2 

19-6 

211-11 

14-0 
15-0 
15*5 
15-5 

17-7 
18-2 
18-5 
18"8 

)  About  0  Hi. ..f 
-    coal  burnt 
\     111  3  hours. 

January  19,  1896.— The  outside  temperature  varied  from 
1 1  •  7°  to  6  •  5°  (luring  the  day. 

"  Canopy  "  Stove. 


5.45  a.m. 

15-8 

15-5 

15-3 

11-5 

15-3 

0.45      ., 

17- t 

16-6 

17-2 

13'0 

16-3 

1 9  cb 

ft. 

7.45     „ 

17-7 

16-7 

1 7 "  t 

13-2 

10-5 

19  cb. 

It. 

W 
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'  Cornell/  "  Stove. 


a. 

h. 

'. 

<!. 

Coal  consumed 
per  Hour. 

Trine. 

Dn 
Hull.. 

Kulh. 

10.35  a.m. 

ii.;:.-.    „ 
12.3.-.  p.m. 

15-4 
I?'.", 
17-9 

15-0 
17-2 
I7'l 

in; 
lV-6 

I7'S 

ln-7 

La-a 

12-6 

15-0 
16-6 
IT"-'! 

■i  cb.'tt. 
L'l  cb.  ft. 

Coal-Fire. 


2.30  p.m.      l.vs 

3.30     .,         in-; 
1.3"     ..  17'.' 


I.VI 

16-3 

17-;. 


15-3 

i  -,  3 
17'* 


l.'-il 
12-6 


15'6  h4.bout61b.oi 
16*1  .-  coal  burnt 
17*0      )     in  ■_>  hours, 


The  conclusions  we  arrive  at  from  these  experiments 
ma}  be  briefly  stated  as  follows  :— 

1.  The  draught  up  the  chimney  plays  an  important  part 
in  the  heating  of  a  room. 

2.  If  the  fire-place  behind  the  gas  stove  is  closed,  except 
for  the  flue-pipe,  the  greatest  heating  effect  is  produced  • 
but  there  is  then  practically  no  ventilation  by  way  of  the' 
chimney,  unless  by  a  special  opening  into  it. 

3.  If  the  fire-place  behind  the  gas  stove  is  open,  the 
draught  up  the  chimney  is  considerable  ;  but  rather  less  than 
with  a  coal-fin-. 

t.  In  the  last  ease  the  heating  effect  with  gas  stoves  A 
and  15  is  still  greater  than  with  the  coal-fire,  i.e.,  the  air  of 
the  room  is  warmed  more  quickly  and  to  a  higher  tempera- 
tare  than  with  the  coal-fire. 

...  The  heating  effect  of  a  gas-fire  of  type  C  is  less  than 
that  of  a  coal-fire. 

6.  As  regards  relative  cost  in  Leeds,  roughly  speaking, 
gas  is  three  time*  as  eosth  as  coal  comparing  equal  periods 
of  heating;  but,  as  regards  heating  effect,  the  cost  of  gas 
will  be  proportionately  less.  It  is  doubtful,  even  then?  if 
gas  is  less  than  twice  as  expensive  as  coal. 

There  is  no  doubt  that  a  higher  heating  effect  with  coal 
may  be  attained  in  modern  modifications  of  the  coal-fire  on 
the  "  reflex  "  or  "  lean-to  "  back  principle  with  small  flue 
aperture,  but  we  had  no  opportunity  of  testing  this.  In 
the  case  of  a  coal-fire  the  heating  is  'mainly  done  by  radia- 
tion and  the  air  of  the  room  is  only  slowly  warmed  l.\ 
contact  with  walls,  ceiling,  &c,  reaching,  after  a  time,  a 
maximum  as  is  seen  in  the  experiment  on  Jan.  3,  when, 
dunng  the  third  hour,  no  appreciable  iise  of  temnerature 
occurred.  With  gas  stoves  A  and  Ii,  on  the  other  hand,  the 
air  gets  rapidly  warmed  and  it  is  therefore  accessary  to 
guard  against  over  heating  of  the  air  In  ascertaining  the 
temperature  from  time  to  time-  and  adjusting  the  eas^;  for 
air  warmed  above  a  certain  temperature  is  apt  to  cause  a 
feeling  of  dryness  and  discomfort.  If  the  fire-place  behind 
the  gas-fire  is  closed  so  as  to  get  tin  maximum  heating 
effect,  some  opening  into  the  chim,,ey  should  be  contrived 
In  making  an  aperture  at  the  ceiling  level.  If  the  above 
conditions  are  observed,  a  gas-fire  is  a  perfectly  health) 
Inatmg  appliance,  more  effective  and  more  cleanly,  although 
at  the  same  time  more  costly  than  coal.  l't  must  be 
remembered  that  these  experiments  on  the  comparative  heat- 
ing effects  of  gas- and  coal-fires,  although  carried  out  with 
a-  much  care  as  the  circumstances  allowed,  do  not  preti  nd 
to  absolute  accuracy.  We  believe  that  the  general  con- 
clusions are  correct. 

Discission-. 
The  CHAIRMAN  said  that  it  was  difficult  to  make  coin- 
pansons  of  the  heating  effects  of  the  different  tires  on  the 
same  day,  as  the  walls  ami  other  parts  of  the  room 
accumulated  heat  slowh  and  only  gave  it  out  again  slowly, 
thus  ten. ling  to  increase  the  effect  in  the  later  experiments! 
Much  greater  care  was  needed  in  the  ventilation  of  a  1 1 
heated  h\  a  gas-fire  than  when  coal  was  used,  owing  to  the 
Bmaller  volume  of  air  drawn  through  the  room  in  the 
former  case.  He  had  found  this  volume  about  10  times 
that  of  the  gas  burnt,  while  Dr.  Cohen  only  found  it  about 
six  times. 


.o'YvV  .?"t,'eu*  f8*  ,,1:lt  1*  "object  nfl  on 

which    definite   information    was  much  ueeded        He   had 
always   been    sceptical    aboul  the   escape   of  carbonic,  oxide 
from  gas-fires,  but  time   was   undoubtedly  a   difference  iu 
the   hygienic  effects  of  gas-  and  coal-fires.     There  was  little 
doubt    that    where   a    flame    burnt    in  contact  with   a  cold 
surface,  a  certain   amount  of  the  gases  escaped  complete 
combustion,  but    in  a  gas-fire,  where  the  combustion   was  in 
contact  with  a  heated  surface,   this   could  hardly  occur       It 
was    true    that    Prof.    V.    I.ewes    had    stated    that    unburnt 
gases   ((  0   and   (    .11.)    escape   Iron,    a    flame    of  coal-gas 
|     .urmug   freely    ..,    the  an.    but   Mr.    Lewis   Wright  and   he 
,  himselt   had  contested    this   statement,    and    Prof.   Lewes 
had,  m  Ins  last   eomn  unication  on  the  subject,  admitted 
that  the  quantity  was  infinitesimally  small,  but'  still  held  that 
it  might   be  sufficient  to  affect  delicate  constitutions      |>,- 
ohens  experiments   seemed,  however,  to  show    that  the 
hygienic  effects  observed   were  rather  due  to  tin-  different 
ventilating  effects. 
;       Mr.    W.   Mel).  Mackky   thought  that  the  main  defect  of 
gas-fires  was  that  they  did  not  secure  efficient  ventilation. 

Mr.  (j.  Wakd  thought  that  more  satisfacton  results 
would  be  attained  if  the  experiments  could  be  made  with 
equal  quantities  of  air  passing  up  the  flue. 

pr.J.  B.  <  lOHEN,  in  reply  to  the  Chairman,  stated  that  he 
bad  purposely  favoured  the  least  efficient  heating  apparatus 
I"'-'  ,  „  ,coal-firv'  hiT  P';"'1".-'  it  last.  Referring  to  l'rof.' 
.Sinithells  remarks,  he  pointed  out  that  the  numbers  which 
he  had  obtained  showed  that  a  gas-fire,  when  the  fire-place 
behind  it  was  not  closed  up,  caused  a  flow  of  air  through  a 
room  which  was  no!  verj  much  smaller  than  that  caused 
by  a  coal-fire.  The  difference  in  their  hygienic  effects  was 
more  probably  due  to  the  fact  that  the  heatine  effect  of  a 
coal-fire  reached  a  comparatively  low  maximum,  while  with 
i  gas-fire  the  temperature  might  he  raised  much  higher 
If  Mr.  \\  ard's  suggestion  had  beer,  followed  it  would'have 
defeated  the  object,  of  the  experiments,  which  was  to  find 
how  the  gas-  and  coal-fires  a-  ordinarily  used  differed  in  their 
effects  not  only  in  heating  hut  in  ventilating  a  room  lie 
also  thought  it  was  rather  a  grave  error  to  regard  a  coal- 
toe  as  an  efficient  ventilating  apparatus,  for  in  the  first 
place  it  produced  a  much  more  rapid  exchange  of  the  air  in 
the  room  than  is  generally  necessary,  and  secondly  this 
exchange  is  mainly  near  the  ground,  causing  disagreeable 
draughts,  instead  of  at  the  ceiling,  where  the  ventilation  is 
really  needed. 


APPARATUS  FOB  Tin:  DETERMINATION  OF 

Till-:  RELATIVE    LIABILITY  TO  SPONTANEOUS 

i  0MB1  STION   (U-   OILS  SPREAD  ox 

COTTON  WOt  il.. 

Ill     will  I  HI    it'  D.    HACK!  l. 

In  a  paper  read  30th  Nov.  last  (Vol.  XIV.,  940)  I  desoribed 

a  method  of  examining  cloth  oils  for  their  liability  to 
spontaneous  combustion  when  spread  on  cotton,  but  in  the 
experiments  then  given  I  used  an  ordinary  hot-water  oven 
Profiting  by  some  of  the  suggestions  made  in  the  subsequent 
discussion,  particularly  one  by  Mr.  !•'.  \V.  Branson  for  an 
arrangement  of  tubes  to  induce  a  current  of  air,  I  have 
devised  the  apparatus  now  -hown. 

The  apparatus  consists  of  a  cylindrical  metal  water -bath 
(this  one  is  made  of  copper,  tinned  inside). 

Section  shown  Fig.  1. 

Dimensions:— Outside,  s  ins. high, 6 ins. diameter;  inside 
7  ins.  high,  4  ins.  diameter.  Pipes  A  and  Ii.  *  in.  internal 
diameter  and  «  ins.  long,  measured  from  the  lid".  The  depth 
inside  with  the  lid  on  is  6J  ins.  A  lid  (Kg.  2)  packed 
with  asbestos  wool  tits  on  the  top,  and  the  tubes  a  and  1! 
Berve  to  ensure  a  current  down  B  and  up  A.  Care  should 
be  taken  in  using  the  apparatus  that  the  steam  from  tin 
water  jacket  is  neither  sucked  down  It  no:  warms  \.  ('  is 
a  cylinder-made  of  s  piece  of  wire  gauze  (24  to  the  inch) 
:>  x  6  ins.,  forming  a  roll  6  ins.  long  and  Ij  ins.  diameter 
In  the  cylinder  I  place    7  grnis.   of  cotton  wool— ordinarj 
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bleached  cotton  wadding— previously  soaked  with  14  grms. 
of  the  oil  uuder  examination,  the  wool  occupying  the  upper 
4i  ins.  of  the  cylinder. 


Fig 


Fig.  2. 


The  water  being  brought  to  the  boiling  point,  a  thermo- 
meter is  inserted  in  the  oily  wool  contained  in  the  gauze 
cylinder,  which  is  then  placed  in  the  bath,  the  thermo- 
meter being  allowed  to  protrude  through  a  cork  in  the  open- 
ing shown  in  the  lid.  The  bath  is  left  boiling  and  tempera- 
ture read  after  one  hour. 

In  the  following  table  I  give  the  result  of  experiments  on 
various  oils  :  — 


Tempe- 
rature in 
1  Hour. 


Tempe- 
rature in 
]  Hour 
15  Mills. 


Tempe- 
rature in 
1  Hour 

80  Mins. 


Maximum. 


1.  Cotton-s 1  (12) 

2t 

3. 
4. 
5. 

>;. 

7.       „ 

8. 

;.  Olivs  fatty  acids 
(S). 
io. 
ii. 

12.  White  Australian 

olein  (13). 

13.  Olive  (23)* 

14.  Oleirr  (20) 

15.  97  per  cent,  olein 

(17). 

16.  Belgian  olein  (19) 

17.  Olive     (neutral) 
(21). 


18. 
19. 


125 

2 12 

121 

242 

128 

212 

124 

210 

116 

192 

118 

191 

117 

190 

112 

177 

114 

177 

105 

166 

102 

135 

103 

115 

98 

102 

98 

101 

98 

100 

9S 

99 

98 

100 

97 

100 

97 

M 


225 

200 
202 

194 
204 


104 
102 
102 

100 
101 

101 

101 


H. 

2t2illl  15 

281  in  1  35 

225  in  1  30 
248  in  1  35 
200  in  1  3ii 
202  ill  1  30 
194  in  1  30 
211  in  1  40 
196  in  1  25 

293  m  1  55 

226  ill  1  15 
230  in  1  45 

241  ill  3  25 

110  in  2  8 

172m3  15 

173  ill  3  16 

235  ill  5  15 

228  in  4  30 

235  ill  4  55 


*  Containing,  roughly,  1  per  cent,  free  fatty  acids. 

In  my  paper  already  referred  to  I  pointed  out  that  as  a 
result  of  experiment  with  the  apparatus  I  then  used,  any  oil 
that  either  fired  or  attained  a  temperature  of  200°  C.  in  two 
hours  might  be  regarded  as  dangerous. 

In  this  table  I  give  the  result  of  experiments  on  some  of 
the  same  oils  (the  numbers  in  brackets  give  the  numbers 
for  the  same  oils  in  table,  Vol.  XIV.,  040).  I  should  like 
to  have  included  them  all,  but  my  stock  of  some  of  the 
trade  oleins  I  had  experimented  on  I  found  to  be  exhausted. 
I  should  state,  however,  that  I  give  all  the  experiments 
made,  so  that  1  to  8,  9,  10,  11,  and  17,  IS,  19,  form  groups 
by  which  the  reliability  of  the  method  may  be  judged. 


From  the  results,  then,  of  these  experiments,  I  conclude 
that  any  oil  tested  in  this  apparatus,  attaining  a  tempera- 
ture of  100°  C.  before  the  expiry  of  one  hour,  may  be 
regarded  as  dangerous.     That  would  include  1  to  12. 

These  results  tally  with  those  given  in  my  former  paper, 
but  the  time  for  arriving  at  a  conclusion  has  been  consider- 
ably shortened. 

1  should  state  that  I  find  the  appliance  very  useful  for 
testing  various  kinds  of  materials,  such  as  oily  waste,  flocks, 
leather  clippings,  &c.,  suspected  of  being  liable  to  sponta- 
neous combustion. 

Discussion. 
The  Chairman   said  that  the  apparatus  exhibited  was 
very  neat  and  compact,   and   the   mode  of  experiment  de- 
ascribed  was  probably  more  trustworthy    in   its  results  than 
I   the  actual   firing  of  the  oils,  because   if   the  heating  were 
|   once  cheeked  it  would  not  go  on  again.     For  experiments 
which  were  to  be  pushed  to  the  point  of  actual  firing,  a 
larger  apparatus  would  probably  be  more  suitable. 


^cotttsl)  £>trtiom 
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SESSION"  1895  96. 

Tuesday,  March  3rd,  1896  (Glasgow).-Mr.  I).  R.  Stenari. 
Standard  oi  Flash  Poinl  for  Mineral  Oil." 


The 


Meeting  held  in  the  Philosophical  Institution,  'Edinburgh, 
Tuesday,  February  ith,  1896. 


DR.   J.    H.    READMAN    IX   THE   CHAIR. 


OPIUM  ASSAY, 
iiv  d.  n.  in >TT,  P.R.S.E.,  r.i.c. 
Opium  being  one  of  the  most  valuable  of  drugs,  and  the 
source  of  one  of  the  most  important  of  the  alkaloids,  its 
accurate  valuation  has  attracted  much  attention,  involving 
extensive  experimental  work.  The  alkaloids  of  opium  vary 
in  proportion,  but  the  following  percentages  given  by  Pictet 
("  Alkaloides  vegetaux,"  p.  173)  may  be  regarded  as  not 
far  wide  of  the  mark  : — 

Morphine io 

Narcotine q 

Papaverine  i 

Codeine irs 

Thebaine 0'3 

Narceine o»2 

The  morphine  is  usually  in  larger  proportion.  The  alka- 
loids exist  in  combination  with  sulphuric  and  meconic  acids. 
Although  codeine  is  the  only  one  of  the  minor  alkaloids 
which  is  presently  in  constant  demand,  further  uses  may  yet 
be  found  for  some  of  the  others  or  their  derivatives.  For 
instance,  while  narcotine  is  of  feeble  activity,  hydrocotarnine, 
which  can  easily  be  prepared  from  it,  has  a  decided  physio- 
logical action.  But  whatever  may  be  the  case  in  the  future, 
opium  is  at  present  invariably  assayed  by  determining  the 
amount  of  morphine  which  it  contains.  The  processes  em- 
ployed for  the  purpose  have  undergone  a  gradual  evolution, 
so  that  the  methods  now  in  vogue  compare  very  favourably 
with  those  of  the  earlier  years  of  the  century.  Some  of 
these   earlier  determinations    are   quite    misleading  as  the 
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crude  precipitate  weighed  as  morphine  does  not  afford  any 
accurate  indication  of  the  amount  of  thai  alkaloid  actually 
present.  Even  now  there  is  by  DO  means  unanimity  of 
ci|iini(m  or  uniformity  of  practice  in  regard  to  this  matter, 
although  we  are  rapidly  coming  to  a  clear  understanding  of 
the  subject.  Generally  speaking,  the  difficulty  attending  an 
accurate  assay  of  opium  may  be  stated  :  that  on  account  of 
the  chemical  conditions  in  which  the  morphine  exists  in  the 
drug  it  is  impracticable  to  precipitate  the  morphine  in  the 
pure  state  without  an  undue  and  uncertain  loss  of  alkaloid. 
Various  plans  have  been  proposed  and  tried  to  overcome 
this  difficulty.  Firstly  and  most  obviously,  the  treating  of 
the  crude  morphia  precipitate  with  benzene  and  the  like  to 
remove  impurities.  H\  this  means  narcotine  and  its  allies, 
codeine  and  resinoid  are  removed,  but  the  residue  is  far  from 
being  pure  morphine.  Moreover,  it  is  found  that  the  pre- 
cipitate obtained  by  rendering  alkaline  a  mere  aqueous 
extract  of  opium  does  not  contain  the  whole  of  the  morphine, 
or,  otherwise,  that  the  separation  is  so  gradual  and  irregular 
a-  not  to  be  complete  in  a  reasonable  length  of  time.  Then 
came  the  device  of  adding  a  relatively  large  amount  of  alcohol, 
or  mixture  of  alcohol  and  ether  to  the  aqueous  solution 
before  precipitating  with  ammonia.  By  this  means  the 
morphine  separates  much  more  readily,  in  a  more  crystalline 
and  purer  form,  than  from  the  watery  solution.  Petit's  pro- 
eess  and  t'liiclciger's  earlier  process  partake  of  this  nature. 
In  practice,  such  methods  are  quite  unsatisfactory.  Tie- 
loss  of  morphine  is  considerable,  and  varies  so  greatly  with 
the  quality  of  opium,  temperature,  and  circumstances  that 
a  true  correction  for  loss  is  impossible.  The  introduction 
of  lime  in  assaying  opium  is  generally  attributed  to  Mohr, 
and  appeared  to  be  a  decided  improvement.  A  modification 
of  this  process  was  official  in  the  1867  British  Pharmacopoeia. 
The  first  improvement  en  the  process  was  to  abolish  the 
boiling  with  the  lime,  which  was  an  unwise  and  decomposing 
performance;  and  now,  as  improved  by  various  chemists, 
it  is  a  method  widely  used,  and  is  official  in  the  present 
British  Pharmacopoeia.  Briefly  stated,  it  consists  in  triturat- 
ing a  weighed  portion  of  opium  with  excess  of  lime  and 
water,  filtering,  taking  what  is  supposed  to  represent  half 
the  opium,  adding  to  it  alcohol,  ether,  and  excess  of  am- 
monium chloride,  collecting  the  precipitated  morphine,  which 
is  dried  and  weighed.  The  assay  processes  for  opium  being 
elaborate  and  troublesome  it  was  very  natural  that  attempts 
should  be  made  to  devise  a  volumetric  method.  Morphine 
is  readily  oxidised  by  iodic  acid,  ferric  salts,  permanganate, 
and  bichromate.  Mylius  suggested  the  use  of  iodic  acid, 
relying  on  the  amount  of  iodine  liberated  as  equivalent  to  a 
fixed  proportion  of  morphine.  I  have  tried  the  addition  of 
excess  of  bichromate  of  potash  in  acid  solution  and  titration 
with  standard  ferrous  sulphate.  But  there  is  uncertainty  in 
all  these  methods.  In  the  first  place,  we  do  not  know  how 
much  of  the  oxidation  may  be  due  to  impurities;  and 
secondly,  there  is  no  evidence  that  a  further  or  secondary 
oxidation  does  not  occur.  Iodine  is  so  apt  to  react  with 
alkaloids  that  its  liberation  from  iodic  acid  by  morphine 
does  not  appear  as  a  promising  plan  for  the  estimation  of 
opium.  Even  when  working  with  pure  morphine  I  have 
not  obtained  very  constant  or  satisfactory  results,  but  I  have 
only  tried  a  lew  experiments.  The  subject  has  not  been  by 
any  means  thoroughly  worked  up  ;  it  is  sufficient  to  -a\ 
that  these  indirect  methods  are  not  at  present  of  any  practical 
importance.  What  the  analyst  now  wants,  is  to  get  hold  of 
the  actual  morphine  in  as  pure  a  state  as  practicable  and 
weigh  it.  The  method  of  Teschemacher  and  Smith 
("(hem.  News,"  lviii.)  is  one  of  the  best  for  that  pur- 
pose, and  is  much  relied  on.  The  official  U.S.  proces-  is 
substantially  the  same,  and  in  its  present  form  is  mainly 
due  to  Dr.  Squibb.  It  consists  inexhausttng  the  opium 
with  water,  concentrating,  adding  alcohol,  ether,  and  excess 
of  ammonia  ;  collecting  the  precipitated  morphine,  washing 
with  alcohol  and  with  water  (hoth  being  saturated  with 
morphine),  drying,  washing  with  benzene,  drying,  and 
weighing.  A  correction  for  impurities  may  be  applied  by 
treating  with  lime-water,  which  dissolves  the  morphine  and 
leaves  most  of  the  impurities  behind. 

Considering  the  useful  work  that  has  been  done  in  this 
subject  by  American  chemists,  it  was  very  appropriate  that 
among     the   first    papers     contributed   to    the   New   York 


section  of  this  Society  were  two  able  communications  on 
the  assay  of  opium.  These  were  given  by  Dr.  W'ainwright 
(this  Journal,  1893,  254),  and  Dr.  Kebler.  (this  Journal, 
1895,  164),  and  were  followed  by  instructive  discussion. 
I  propose  to  oiler  a  few  further  comments.  In  the  Brat 
place,  I  would  note  that  the  morphinate  of  lime  and  ammo- 
nium chloride  process,  formerly  official  in  the  United  States 
and  now  official  in  the  British  Pharmacopoeia,  was  con- 
demned by  nearly  all  tin-  speakers,  mildly  by  Dr.  W'ain- 
wright and  emphatically  by  Dr.  (  oblentz.  The  latter 
stated  that  the  students  at  college  obtained  such  discordant 
results  by  the  process  that  it  had  to  be  abandoned,  while 
now  by  the  Squibb  method  very  satisfactory  number-  are 
obtained.  Speaking  from  a  more  limited  experience.  I 
entirely  concur  in  the  condemnation,  lu  the  first  place,  the 
idea  of  taking  half  the  solution  as  containing  half  the 
morphine  of  the  opium  is  a  delusion  and  a  snare.  It  is  a 
-Hiking  example  of  the  danger  of  going  by  theory  instead  of 
by  experiment.  If  a  given  weight  of  water  be  added  to  the 
drug,  the  variable  amount  of  soluble  matters  increasing 
the  volume  of  the  solution  will  cause  appreciable  error. 
Similarly,  if  the  mixture  be  made  up  to  a  given  volume,  the 
varying  bulk  of  the  insoluble  portion  will  cause  some  error. 
Put  there  is  some  further  source  of  error,  and  it  seems  to 
me  to  be  this.  It  is  well  known  that  it  is  always  difficult 
to  extract  the  last  portions  of  alkaloid  from  plant  tissues. 
The  process  is  very  little  analogous  to  the  washing,  say,  of 
a  sulphate  of  barium  precipitate,  where  the  chloride  become- 
quickly  so  attenuated  as  to  give  no  perceptible  reaction. 
A  vegetable  powder  after  long-continued  percolation,  Btill 
persistently  gives  up  -mall  portions  of  alkaloid,  so  that,  as 
a  rule.it  is  not  practicable  to  completely  exhaust.  This 
reluctance  to  part  with  the  latter  portion-  of  alkaloid  may 
in  some  cases  be  partly  chemical,  from  a  small  amount  of 
the  alkaloid  existing  as  a  nearly  insoluble  salt.  It  is 
probably,  however,  far  more  generally  a  physical  question 
due  t.i  the  manner  in  which  the  alkaloid  or  its  salt  is  fixed 
in  the  plant  cells,  very  much  in  the  same  way  as  it  is 
difficult  or  impossible  to  thoroughly  wash  an  alkaloidal  salt 
out  of  animal  charcoal.  Seeing  that  the  powdered  drug 
doc-  Dot  readily  yield  its  alkaloid  even  to  repeated  fresh 
portions  of  solvent,  it  will  do  so  much  less  readily  and  very 
tardily  when  merely  kept  in  contact  with  a  comparatively 
strong  solution  of  the  alkaloid,  so  that  in  any  practicable 
length  of  time,  the  drug  will  not  have  passed  nearly  all 
its  alkaloid  iuto  solution.  The  next  source  of  error  is  the 
large  proportion  of  solution  from  which  the  morphine  is 
precipitated.  Morphinate  of  lime  is  readily  soluble  in 
water,  but  it  is  necessary  to  use  a  relatively  large  bulk  of 
water,  so  that  the  errors  from  mass  of  material,  as  above 
referred  to,  may  not  be  inordinately  increased.  Thence  it 
results  that  slight  differences  in  the  solvent  power  of  the 
liquid  due  to  variations  in  tempeiature,  manipulation,  and 
other  circumstances,  must  distinctly  affect  the  yield  of 
morphine,  which  is  in  small  proportion  to  the  mother- 
liquid.  In  the  next  place,  the  larger  the  amount  of 
morphinate  of  lime,  the  greater  will  be  the  amount  of 
ammonia  liberated  by  the  ammonium  chloride,  and  thus 
the  quantity  of  morphine  held  in  solution  will  be  increased. 
It  is  assumed  that  morphine  is  insoluble  in  ether,  but  I 
know  that  when  freshly  precipitated  and  presumably  partly 
amorphous,  the  alkaloid  is  by  no  means  insoluble  in  ether. 
This  is  just  a  possible  source  of  error.  Another  point  as 
to  which  there  is  some  doubt,  is  the  proper  proportion 
of  ammonium  chloride.  The  amount  always  prescribed 
is  much  in  excess  of  theory,  and  there  is  good  reason  to 
believe  that  this  excess  interferes  with  the  precipitation  of 
the  morphine.  After  all,  the  morphine  obtained  in  this 
process,  though  usually  very  pure,  cannot  always  be 
assumed  to  be  the  pure  alkaloid.  Wherefore  some  process 
of  purification  or  estimation  must  be  applied,  and  that 
bring-  the  method  into  the  same  category  as  others  in  which 
the  precipitate  is  rather  less  pure,  but  can  be  readily  esti- 
mated. 

In  comparing  the  related  processes  of  Teschemacher  and 
Smith,  of  Squibb,  and  of  Fliickiger,  we  have  no  hesitation 
in  rejecting  the  last  mentioned.  Its  weak  points  arc  the 
taking  of  an"  aliquot  portion  of  the  filtrate,  too  much 
dilution,  and  too  much  alcohol.     Dr.  Squfbb's  method  has 
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the  advantage  over  that  of  Teschemacher  and  Smith,  that  ii 
prescribes  more  definite  directions,  which  tend  to  constancy 
iii'  results,  and  are  to  be  commended  in  an  official  process. 
On  the  other  hand,  the  Teschemacher  and  Smith's  method 
has  the  advantage  of  greater  concentration  daring  the 
precipitation,  which  minimises  the  loss  of  alkaloid  in  that 
operation,  ami  the  decided  merit  of  titration  of  the  pre- 
cipitate with  standard  acid.  There  has  been  some  dis- 
cussion in  Kngland  as  to  the  inception  of  the  idea  of 
estimating  the  alkaloid  by  standard  acid,  as  if  it  were  a 
recent  invention.  It  was  in  constant  use  by  the  late 
D,  R.  Brown,  of  Edinburgh,  25  years  ago,  as  I  had 
frequent  opportunity  of  observing.  All  the  speakers  at 
the  American  meetings  referred  in  terms  of  commenda- 
tion of  the  Squibb  process,  and  deservedly  so.  Dr.  Wain- 
wright  found  the  results  by  the  1890  C.S.l'.  process' 
to  be  always  higher  and  more  constant  than  by  the 
1880  U.S. P.  process;  the  greatest  difference  of  percentage 
9-2  :  7'3,  and  the  least  9-4  :  9'0.  Admirable  as  the 
method  is.  and  altogether  superior  to  that  presently  official 
in  the  British  Pharmacopoeia,  it  is  still  not  above  criticism. 
It  is  rather  elaborate,  requiring  too  great  an  expenditure  of 
time  for  ordinary  practical  purposes.  I  think  also  it  gives 
results  rather  under  the  truth,  particularly  if  corrected  by 
the  lime-water  treatment.  To  precipitate  about  I  grm.  of 
morphine  from  over  30  c.c.  of  solution,  containing  nearlj 
one-third  volume  of  alcohol  and  excess  of  ammonia,  is  not 
possible  without  appreciable  loss.  ( If  course  there  must 
always  be  some  loss  in  precipitating  an  alkaloid  like 
morphine,  but  the  point  is  that  the  loss  ought  to  be  as 
small  and  as  constant  as  possible.  This  is  to  be  sought  for 
in  keeping  the  solution  concentrated  and  avoiding  a  large 
proportion  of  spirit.  The  assumption  that  alcohol  saturated 
with  morphine  cannot  dissolve  a  further  quantity  of  mor- 
phine is  not  to  be  implicitly  trusted  when  the  spirit  has 
become  charged  with  other  matters,  and  the  morphine 
precipitate  may  not  lie  entirely  in  the  crystalline  state. 
There  is  a  slight  element  of  risk  in  this  washing  with 
morphiated  spirit,  more  especially  should  the  precipitate 
be  exceptionally  impure.  Dr.  Squibb  found  the  impuritj 
to  vary  considerably,  as  indicated  by  the  lime-water  test, 
and  Dr.  Wainwright  found  that  in  a  sample  of  Persian 
opium  the  10  per  cent,  of  morphine  indicated  was  reduced 
to  1 1  per  cent,  when  corrected  by  treatment  with  lime- 
water,  so  that  the  precipitate  which  is  being  treated  is  not 
a  constant  factor.  In  the,  American  discussion  Dr.  Squibb 
received  general  support  in  his  contention  that  the  mor- 
phine should  be  dried  at  60°  C,  so  as  to  avoid  loss  of 
water  of  hydration.  The  British  Pharmacopoeia  is  certainly 
wrong  in  its  instruction  to  dry  at  96° — 100  ,  meaning 
obviouslj  in  a  water-bath.  It  has  never  been  the  custom 
to  reckon  morphine  in  the  anhydrous  state.  Moreover, 
morphine  loses  its  water  very  slowly  at  the  temperature  of 
a  water-bath.  If  anhydrous  morphine  is  desired,  then  dr\ 
at  110°  in  an  air-bath.  Of  course,  if  the  morphine  is  to  be 
titrated  with  standard  acid,  it  does  not  matter  whether  it  is 
over-dried  or  not. 

Dr.  Kebler's  paper  entered  very  fully  into  the  amount 
and  nature  of  the  mineral  matter  found  in  the  morphine 
precipitate,  and  on  the  determination  of  the  ash  as  a  means 
of  correcting  for  impurities.  Several  years  ago  Dr.  C.  H. 
Warden  analysed  the  ash  of  Indian  opium,  and  found 
("Chem.  News,"  xxxviii.,  146)  the  following  percentages  :  — 
1-98  Fe203,  7-13  CaO,  2-31  MgO,  37-24  K.O,  l*70Na.,O, 
23- 14  S(  I,,  lu-90  P„Os,  15-27  Si02.  In  1881  1  contributed 
a  paper  (Proc.  B.S.E.,  Jan.  1881)  on  the  salts  of  meconic 
acid,  and  showed  how  readily  that  acid  forms  a  basic 
calcium  salt.  I  have  since  proved  that  this  basic  salt 
neutralises  acids,  as  one  would  expect,  and  that  its  forma- 
tion should  if  possible  be  avoided,  as  leading  to  a  slight 
error  in  titrating  the  precipitated  morphine  with  acid. 
Dr.  Kebler  found  in  the  morphine  (U.S. P.  1890  process) 
0-9  to  1-4  per  cent,  of  ash  ;  of  the  composition :  - 

Soluble  in  water  (K2C03,K2S04.NaCl)  27-88 

Silica o-  s:i 

Aluminium  phosphate 0*43 

Magnesium  phosphate 13*45 

1  lalcium  carbonate 56*17 

It  is  evident,  therefore,  that  even  if  the  calcium  existed 
wholly  as  basic  mcconate,  the  error  in  titrating  would  not 


be  very  serious.  But  there  is  a  more  interesting  fact 
brought  out  in  Dr.  Kebler's  results,  which  might  almost 
have  been  anticipated  from  Dr.  Warden's  analysis.  I  refer 
to  the  considerable  amount  of  potassium  salt  found  in  the 
ash.  Dr.  Kebler  does  not  indicate,  but  I  think  there  can 
be  little  doubt  that  the  potassium  would  exist  in  the  pre- 
cipitate as  the  sparingly  soluble  potassium-magnesium- 
phosphate,  which  would  be  decomposed  when  ignited  with 
the  organic  salts.  There  would  therefore  lie  a  small  error 
due  to  neutral-phosphate  in  titrating  with  standard  acid. 
It  is  difficult  to  suggest  a  means  of  getting  rid  of  this 
trifling  error,  which  is  not  open  to  objection.  The  slight 
error  due  to  basic-calcium-meconate  may  be  eliminated  by 
adding  a  small  quantity  of  ammonium  oxalate  before  pre- 
cipitating. Iiy  this  means  the  calcium  is  thrown  dowu  as 
neutral-oxalate,  which  does  not  interfere  with  the  titration. 
Dr.  Kebler  inclines  to  the  belief  that  determination  of  the 
ash,  after  calculating  the  carbonate  into  ineconate,  is  the 
best  means  of  correcting  for  impurity  in  the  morphine 
precipitate,  but  he  admits  that  titration  with  acid  is  nearly 
as  accurate,  and  much  more  expeditious.  It  is  evident 
that  in  the  case  of  a  precipitate  containing  a  good  deal  of 
organic  impurity,  estimation  by  standard  acid  would  be  the 
better  way;  while  if  the  precipitate  contained  basic  mineral 
matter  it  might  be  more  accurate  to  correct  by  an  ash 
determination.  The  idea  of  washing  the  precipitated 
morphine  with  lime-water  is  a  good  one,  though  somewhat 
tedious  By  this  means  the  alkaloid  is  entirely  dissolved, 
and  most  impurtics  left  behind.  1  have  used  baryta-water 
for  the  same  purpose.  Being  stronger  it  has  a  more 
powerful  solvent  action  on  the  morphine,  but  possibly  it 
also  dissolves  more  colouring  matter.  Treatment  with  lime- 
water  or  baryta-water  may  sometimes  be  useful  as  a  check, 
but  practically  I  think  titration  with  deci'normal  acid  is  the 
best  means  for  estimating  the  morphine  precipitate. 

In  the  "  Pharmaceutical  Journal  "  I  have  described  two 
methods  of  opium  assay,  (XXII.  740  and  XXIV.  817) 
which  I  have  since  slightly  modified.  As  they  appear  to 
have  some  advantages,  they  may  be  here  briefly  described. 

A.  10  grms.  of  opium  are  exhausted  with  spirit  of 
"proof  strength"  (*920sp.  g.).  Evaporate  to  one-fourth 
volume.  Dilute  this  with  half  its  volume  of  water 
containing  *05  grm.  of  ammonium  oxalate,  then  cautiously 
neutralise  with  ammonia  so  as  to  leavejust  perceptibly  acid. 
Allow  to  stand  for  an  hour,  filter,  and  concentrate  to  8  c.c, 
then  transfer  to  a  flask  or  bottle  holding  100  c.c.  by  means 
of  2  c.c.  water  and  3  c.c.  alcohol,  afterwards  adding  2-5 
c.c.  solution  of  ammonia  (-960  sp.  g.)  and  25  c.c.  ether. 
'1  be  flask  is  corked  and  shaken  occasionally  during  the 
next  hour.  After  18  hours  the  ether  is  decanted  as 
completely  as  possible,  the  precipitate  collected  on 
counterpoised  filters,  washed  with  morphiated  water  and 
dried.  It  is  then  washed  with  chloroform  and  dried  about 
60°  C.  Finally  it  may  be  titrated  with  standard  acid. 
The  success  of  this  method  depends  chiefly  on  the  careful 
neutralisation  of  the  solution,  avoiding  any  considerable 
amount  of  free  acid  on  the  one  hand,  and  avoiding  also,  on 
the  other,  any  precipitation  of  morphine.  If  these  con- 
ditions are  observed  a  very  pure  precipitate  is  obtained, 
the  treatment  with  standard  acid  being  almost  superfluous. 
This  method  is  very  suitable  for  the  estimation  of  tincture 
of  opium.  I  have  been  accustomed  to  use  neutral  litmus 
paper  as  indicator  in  acidifying  the  morphine.  Fair  and 
Wright  recommend    to  add  excess   of  acid,  and  titrate  back 

with  —  soda,  using  methyl-orange  as  indicator. 

IS.  10  grms.  of  opium  are  digested  with  30  c.c.  water,  until 
all  soluble  matter  has  apparently  passed  into  solution.  1-8 
gram  barium  chloride  dissolved  in  10  c.c.  water  is  added,  the 
mixture  diluted  and  well  stirred.  It  is  then  filtered,  and 
washed  till  practically  exhausted.  The  filtrate  is  warmed, 
dilute  sulphuric  acid  added  in  quantity  just  sufficient  to  pre- 
cipitate the  barium,  the  solution  filtered  and  set  to  evaporate, 
sufficient  ammonia  being  added  to  nearly  neutralise. 
When  concentrated  to  8  c.c.  (-05  grm.  ammonium  oxalate 
added)  it  is  allowed  to  cool,  mixed  with  1  c.c.  alcohol  and 
1  c.c.  ether,  and  then  ammonia  added  till  no  further  pre- 
cipitate is  produced,  and  a  distinct  odour  of  ammonia  is 
present  after  stirring,  and   breaking  down   any  lumps  that 
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ma;  have  formed.  After  lour  or  five  hours  the  precipitate 
is  collected  on  counterpoised  filters,  washed  with  morphiated 
water  and  dried.  It  is  then  powdered,  washed  with  chloro- 
form, dried  and  weighed.  A  weighed  portion  of  the  pre- 
cipitate is  neutralised  with  standard  acid,  and  the 
percentage  ealculated.  The  former  method  gives  a  purer 
morphia  precipitate  which  on  that  account  is  more  easily 
accurately  neutralised  than  that  obtained  in  the  latter 
method.  ()n  the  other  hand  the  neutralisation  of  the 
solution  before  concentrating,  in  order  to  precipitate 
ii'sinoid,  &c.  must  be  carefully  conducted.  Should  the 
addition  of  ammonia  be  carried  rather  far,  acetic  acid  must 
be  added  to  perceptibly  acid  reaction,  so  as  to  ensure  that 
all  the  morphine  is  in  solution. 

The  method  (1!)  has  the  advantage  of  being  more 
expeditious,  and  requiring  less  work  than  probably  any  of 
the  others.  The  precipitated  morphine,  however,  contains 
much  impurity,  rendering  the  exact  neutralisation  with 
standard  acid  somewhat  difficult.  Vet  it  is  a  good  practical 
■  -,  and  sufficiently  accurate  for  most  purposes.  It 
may  be  modified  so  as  to  give  a  purer  morphine  by  first 
exhausting  the  opium  with  water  and  then  adding  the 
barium  chloride  to  the  filtrate.  This  necessitates  an 
additional  filtration,  but  gives  an  ultimate  precipitate 
containing  less  colour  and  impurity.  In  the  case  of  a 
comparatively  pure  morphine,  such  as  is  usually  obtained 
in  the  B.P.  or  U.S.!'.  processes,  it  may  make  little  practical 
difference  whether  the  correction  is  by  treatment  with 
lime-water  or  by  ucidyfying  with  standard  acid ;  but  in 
the  case  of  a  less  pure  precipitate  the  difference  is  very 
marked,  as  the  following  figures  show.  The  purified  pre- 
cipitate obtained  in  method  (If.)  above  described,  indicated 
by  washing  with  baryta  water  ;i4  per  cent,  of  morphine,  while 

by  titration  with       acid  it  iudicated  only  S3  per  cent.     The 

same  precipitate,  after  washing  with  morphiated  spirit, 
indicated  by  titration  87 '8  per  cent,  of  morphine,  showing 
that  that  method  of  purification  is  of  very  limited  value  in 
such  a  case.  It  is  interesting  to  note  that  Dr.  Squibb  in 
his  "  Ephemelis  "  and  Dr.  Geisler  at  the  iNew  York  meeting 
have  both  given  numbers  which  confirm  the  truth  of  a  note 
I  published  <  Ph.inn.  .lour. )  some  years  ago,  to  the  effect  that 
the  formula  of  hydrated  morphine  is  B„(  1 1,(1  ),,.and  not  BH20 
as  generally  Stated.  l>r.  Geisler  found  (',-8  per  cent,  as  the 
average  loss  on  drying,  BS(H._,(>),  requiring  7*1,  and  BH*0 
requiring  5 -9.  This  gives  305  as  the  equivalent  instead 
of  303. 

It  was  suggested  by  Rutherford  Hill  at  one  of  the 
evening  meetings  of  the  Pharmaceutical  Society,  that 
amylic  alcohol  might  afford  a  good  means  of  separating  the 
morphine  in  the  assay  of  opium.  That  is  a  well-known 
method  of  separating  small  amounts  of  morphine  and 
similar  alkaloids  in  the  analysis  of  medicines.  I  have  tried 
it  in  several  different  ways,  wet  and  dry,  with  quite  un- 
successful results,  largely  due  to  the  fact  that  morphine 
is  very  sparingly  soluble  in  that  menstruum.  It  seems 
scarcely  possible  to  devise  an  amylic  alcohol  method  which 
will  offer  any  advantages  either  as  to  accuracy  or  expedition 
over  the  best  of  those  presently  in  use.  At  least,  that  is 
the  conclusion  at  which  I  arrived. 

As  regards  the  extraction  of  opium  with  water,  my 
experience  does  not  agree  with  that  of  Endemann.  It  must 
have  been  a  verj  exceptional  sample  of  opium  which 
yielded  a  considerable  amount  of  morphine  to  dilute 
sulphuric  acid,  after  being  practically  exhausted  with  water. 
I  scess  of  acid  may  facilitate  the  exhaustion,  requiring  less 
water  for  total  extraction,  but  that  is  the  most  that  can  be 
said.  At  all  events,  I  have  never  mel  with  an  opium  which 
did  not  give  an  acid  reaction,  and  it  would  be  very  strange 
if  the  morphine  could  not  be  extracted  by  water  from  such 
a  drag.  It  is  difficult  to  state  exactly  the  amount  of  water 
required  to  exhaust  a  given  weight  of  opium,  as  it  depends 
on  the  manner  in  which  the  extraction  is  conducted,  and  on 
the  degree  of  [accuracy  desired  in  the  analysis.  Lc-s  water 
is  required  if  the  opium  is  exhausted  b\  the  pharmaceutical 
method  of  percolation  than  if  treated  on  an  ordinary  tiller. 
As  a  rule  I  regard  the  10  grins,  of  opium  as  exhausted 
when  the  filtrate  or  percolate  amounts  to  12i>  e.c.  the 
opium  having  been  digested  with  about  10  c.c.  of  water 
before  percolating. 


I  append  results  of  assay  of  a  sample  of  Turkey  opium 
by  each  of  the  methods  referred  to,  the  numbers  represent- 
ing percentage  of  morphine  hydrate  : 


B.P. 


I  .S.P. 


T.  and  S. 


B. 


1 1  ■  K 


12-20 


12-33 


As  regard-  the  purity  of  the  precipitate  obtained  in  these 
processes,  the  (list  three  were  practically  pure  morphine, 
A.  indicated  98  per  cent,  and  li.  8^  per  cent.  It  is  not  to  be 
inferred  that  the  relative  value  of  the  methods  is  always 
exactly  as  indicated  above.  The  15.1'.  process  is  specially 
liable  to  give  varying  results,  and  i-  generally  relatively 
lower  thau  above.  A  process  which  gives  a  different 
result,  according  as  it  has  been  conducted  on  a  cold 
day  or  a  warm  day,  or  has  been  continued  for  48  hours 
instead  of  '_'4.  is  of  limited  value.  It  i-  a  great  fallacy 
to  attach  value  to  a  method  because  it  gives  concordant 
results  in  two  experiments  conducted  under  identical 
conditions.  In  practical  working  these  conditions  cannot 
be  attained.  This  applies  very  truly  to  the  morphinate  of 
lime  and  ammonium  chloride  process  presently  official  in 
the  B.P.  Quite  recently  several  chemists  working  inde- 
pendently have  obtained  fairly  concordant  result-  with  the 
methods  A.  and  B.,  but  considerable  discrepancies  with  the 
method  B.P.  I  agree  with  our  American  friends  that  it  is 
not  a  trustworthy  process,  and  that  a  process  on  the  lines 
of  the  U.S.P.  is  to  be  preferred.  At  the  same  time  I  should 
prefer  the  method  of  Tescbemachei  and  Smith,  or  that 
described  as  A.,  as  representing  more  truly  the  full  mor- 
phine-content of  the  opium,  and  giving  nearly  a-  pure  a 
morphine  precipitate.  Indeed,  if  it  i-  permissible  to  wash 
the  variably  impure  morphine  with  morphiated  spirit  on 
the  assumption  that  the  precipitate  loses  no  morphine 
or  always  a  constant  slight  amount  (a  proposition  which  1 
doubt),  then  the  T.  and  S.  process  i-  perhaps  as  good  a  one 
as  we  possess.  1  would  only  suggest  the  evaporation  to  a 
definite  quantity,  say,  seven  grams,  instead  of  "  a  syrupy 
consistence, "and  the  addition  of  •OSgrrn.  ammonium  ovulate 
before  precipitating.  The  method  A.  has  the  advantage 
that  the  morphine  is  not  exposed  to  the  risk  of  washing  with 
morphiated  alcohol,  most  of  the  impurities  being  got  rid  of 
by  having  the  morphine  first  in  a  spirituous  and  then  in  an 
aqueous  solution,  and  particularly  by  neutralising  the  latter. 
The  question  naturally  arises,  may  the  results  of  these  methods 
of  assay  not  be  vitiated  by  the  presence  of  certain  adulter- 
ants .  It  would  be  much  more  difficult  to  adulterate  than  at 
first  sight  appears.  Any  inorganic  salt  added  with  the  inten- 
tion of  increasing  the  ammonia  precipitate  and  neutralising 
the  volumetric  acid,  would  infallibly  give  a  precipitate  with 
themeconie  acid  and  -o  draw  attention  to  its  presence  by  the 
unusual  appearance.  Probably  all  the  cheaper  alkaloids 
are  soluble  in  chloroform,  and  would  be  removed  on  washing 
with  that  menstruum.  I  am  not  going  to  -ay  what  I  think 
would  be  the  most  likely  method  of  adulteration  toe-rip,. 
detection.  But  in  any  case  of  doubt,  it  would  be  well  to 
divide  the  morphine  precipitate  into  three  portion-  ;  one  lo 
be  neutralised  with  standard  acid,  the  second  to  be  washed 
with  baryta  water,  and  the  third  to  be  incinerated  and  the 
ash  weighed.  By  SO  proceeding  it  is  scarcely  possible  that 
the  result  could  be  in  error.  In  conclusion.  I  wish  to 
express  my  indebtedness  to  the  writers  of  the  papers  before 
referred  to,  and  to  those  who  took  part  in  the  discussious  at 
ih.   New  York  meetings. 
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Meeting  held  Monday,  January  20th,  1896. 


MR.    A.    H.    MASON    IN   THE    CHAIE. 


THE  DETERMINATION  OF  CAFFEINE  IN  TEA. 

BY    E.    II.    CANK. 

The  exact  determination  of  caffeine  in  tea  leaves  is  attended 
with  great  difficulty.  Numerous  processes  have  been 
devised,  but  as  will  be  seen  later,  most  of  these  have  been 
based  on  inadequate  information,  and  are  valueless  for  the 
purposes  intended.  The  process  hitherto  almost  universally 
adopted  is  that  devised  by  Paul  and  Cownley,  which  con- 
sists in  treating  the  powdered  leaves  with  Mg(  I.  and  exhausit- 
ing  the  dried  mixture  with  alcohol.  Two  years  ago,  Allen 
in  an  exhaustive  paper  on  caffeine  (Pharmaceutical 
Journal  I, II.,  p.  213),  hinted  that  this  process  was  open  to 
suspicion,  the  complete  exhaustion  with  alcohol  being  in 
some  cases  impossible.  Having  occasion  recently  to  deter- 
mine the  caffeine  content  of  a  large  number  of  samples  of 
tea,  I  have  made  a  thorough  study  of  the  above  and  other 
processes,  and  the  results  are  embodied  in  the  present  paper. 
At  the  outset  I  would  say  that  a  large  portion  of  my 
work  has  been  merely  confirmatory  of  the  work  published 
in  Allen's  paper,  previously  referred  to,  a  paper  which  I 
venture  to  say  has  not  in  this  connection  received  the 
attention  it  merited.  This  work  may  be  briefly  summarised 
as  follows  : — 

1.  Aqueous  solutions  of  caffeine  can  be  concentrated  by 
boiling,  and  subsequently  evaporated  to  dryness  in  a  water 
oven  without  any  loss  of  alkaloid. 

2.  Boiling  caffeine  with  lime  causes  decomposition,  the 
loss  varying  under  different  conditions  from  20  to  50  per 
cent.     BoiliDg  with  magnesia  causes  practically  no  change. 

3.  Admixtures  of  powdered  tea  leaves  with  lime  or 
magnesia  cannot  be  completely  exhausted  by  percolating 
with  solvent,  such  as  chloroform,  ether,  &c.  This  fact  was 
first  pointed  out  by  Paul. 

4.  Determinations  of  caffeine,  based  on  treatment  of  the 
leaves  with  lime  and  subsequent  boiling  with  water,  are 
valueless  owing  to  decomposition  of  the  alkaloid. 

As  the  above  facts  have  been  previously  pointed  out,  a 
detailed  account  of  confirmatory  experiments  is  not  neces- 
sary. Finally,  as  the  result  of  my  own  observations,  based 
on  the  examination  of  a  very  large  number  of  samples  of 
.  tea,  I  have  come  to  the  conclusion  that  the  process  of 
determining  caffeine  in  tea  by  treating  with  magnesia  and 
exhausting  with  alcohol,  is  open  to  considerable  error  and 
should  be  abandoned. 

The  difficulty  met  with  in  extracting  caffeine  from  the 
leaves  is  probably  due  to  its  association  in  the  leaf  with 
other  bodies,  possibly,  as  suggested  by  Allen,  in  the  form 
of  a  glucoside  similar  to  that  occurring  in  kola  nuts  ;  or 
possibly  owing  to  combination  with  some  tannoid  body. 
Experiments  with  a  view  of  elucidating  this  point  have  met 
hitherto  with  but  little  success. 

Zoller  (Zeitschr.  Anal.  Chem.  XII.,  p.  IOC")  supposes 
that  the  cellular  structure  of  the  tea  leaf  causes  the 
obstinate  retention  of  part  of  the  caffeine,  and  has  suggested 
a  process  based  on  the  destruction  of  the  cellulose  with 
sulphuric  acid  and  subsequent  exhaustion  with  alcohol 
after  neutralisation  with  lead  oxide.  This  process  gives 
accurate  results,  but  owing  to  the  retention  of  the  caffeine 
by  the  charred  tissue,  prolonged  treatment  with  large 
quantities  of  the  solvent  is  necessary.  This  process  is  too 
tedious  for  every-day  work. 

Herlant's  process,  based  on  the  solubility  of  caffeine  in 
sodium  benzoate  is  open  to  objection  that  complete 
extraction  cannot  be  obtained  under  two  weeks'  time. 

Squibb's  process,  consisting  in  boiling  the  tea  leaves  for 
a  few  minutes  with  magnesia,  is  one  of  the  most  satisfactory 
yet  devised,  the  only  objection  being  that  the  boiling  is  not 
continued  long  enough.  Several  hours'  boiling  is  necessary 
to  ensure  complete  extraction. 


The  method  finally  adopted  as  the  most  satisfactory,  and 
as  yielding  the  best  and  most  concordant  results,  was  that 
suggested  by  Allen.  The  process  is  as  follows  : — Six  grms. 
<>f  finely  powdered  tea  are  boiled  with  500  c.c.  of  water, 
using  a  reflux  condenser,  for  six  hours.  The  decoc- 
tion is  filtered,  and  the  filtrate  made  up  to  600  c.c. 
Heat  to  boiling,  and  add  4  grms.  of  acetate  of  lead.  Attach 
to  a  reflux  condenser  and  boil  for  10  minutes.  Filter,  take 
•JOO  c.c.  and  evaporate  to  about  30  c.c.  lleniove  the  excess 
of  lead  by  means  of  sodium  phosphate,  and  finally  concen- 
trate to  about  40  c.c.  The  caffeine  is  then  removed  by 
shaking  4  or  .">  times  with  chloroform.  Four  extractions 
are  absolutely  necessary  to  ensure  complete  extraction,  and 
it  is  advisable  to  use  a  fifth. 

This  process  I  have  found  to  give  excellent  results. 
Paul's  objection  to  it  that  it  does  not  extract  all  the  caffeine 
seems  to  be  unfounded,  for  after  examination  of  over  50 
samples  of  tea,  I  have  not  in  any  case  found  the  process 
j  ield  a  less  amount  than  the  alcohol  process,  whilst  in  some 
cases  it  yielded  considerably  more.  From  the  numerous 
determinations  made,  using  both  Paul's  and  Allen's  methods, 
1  have  selected  12  samples  as  showing  the  variation  in 
the  two  processes.  The  remaining  samples  yielded  prac- 
tically the  same  result  by  both  methods.  Appended  the 
results  are  tabulated  : — 


Yield  of  Caffeine. 


Sample. 


1.  Black  tea  dust  

2.  Black  whole  tea,  Japan. , 

3.  Black  Amoy,  whole  leaf  . 

i-  <  Ireen  'hist 

:..  Black  Congou,  win  le  leaf 

6.  I  -r.  ,ii  1 1  \  son,  v,  hole  leaf 

7.  Green  sweepings 

8.  Black  Assiun 

'.'   Green  Just 

10.  u  :iui.  «  hol    leaf 

11.  I  V\  i.. ii,  w  hole  leaf 

12.  Black  dust,  Japan 


In  the  ease  of  samples  4,  6,  9,  it  will  be  seen  that  the 
yield  by  Paul's  process  is  very  low,  compared  with  that 
yielded  by  boiling  with  water.  Complete  extraction  could 
not  in  these  cases  be  obtained  with  alcohol,  although 
5  grms.  of  the  tea  and  magnesia  mixture  were  in  these 
cases  treated  with  3,000  c.c.  of  alcohol.  Even  in  ordinary 
cases,  where  complete  extraction  by  this  method  is  obtainable, 
from  li  to  2  litres  of  alcohol  has  to  be  employed  to  secure 
extraction  of  5  grms.  of  tea.  This  in  itself  makes  the 
process  objectionable  from  its  expense.  The  residual 
caffeine  could  readily  be  extracted  from  the  mixture  by- 
boiling  with  water. 

The  caffeine  isolated  by  Allen's  process  can  be  obtained 
in  a  state  of  perfect  purity  very  readily,  but  when  using  the 
alcohol  process  it  is  a  matter  of  considerable  difficulty-  to 
remove  the  whole  of  the  green  colouring  matter.  In  all 
cases  the  residue  obtained' from  the  chloroformic  solution 
was  purified  as  carefully  as  possible.  In  the  case  of  those 
obtained  by  Allen's  process  the  residues  were  snow  white 
and  showed  the  melting  point  of  caffeine.  In  carrying  out 
this  latter  process  I  have  found  it  advisable  in  some  instances 
to  continue  boiling  it  with  water  for  eight  hours,  though  as 
a  rule,  six  is  amply  sufficient.  Owing  to  the  slowness  with 
which  the  decoction  filters,  1  prefer  to  boil  the  tea  with  the 
whole  of  the  600  c.c.  of  water,  and  to  add  the  acetate  to  the 
solution  before  filtration.     This  saves  considerable  time. 

In  conclusion  I  would  say  that  the  results  above  given 
show  Paul's  statement  that  water  will  not  completely 
extract  tea  leaves  to  be  erroneous.  Allen's  process  is 
cheaper  to  work,  less  tedious,  and  gives  more  accurate  results 
than  Paul  and  Cownley's  method. 

Discussion. 

Mr.  R.  C.  Woodcock  said  that  some  years  ago  he  had  a 
number  of  estimations  of  caffeine  to   make,   and  that  he 
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boiled  the  tea  with  dilate  acid  anil  treated  it  with  magnesia 
and  made  the  extinction  afterwards  with  alcohol,  a  most 
troublesome  process.  It  occurred  to  him  that  perhaps  the 
Proline  method  might  be  applied  for  this  purpose  ;  but  the 
difficulty  was  to  break  up  the  combination  with  the  tannin. 

Dr.  11.  Srmvi.il/ii;  asked  Mr.  Gane  whether  he  bad 
tried  anv  other  solvents  than  ether,  chloroform,  and  alcohol 
for  the  extraction  of  caffeine,  and  whether  it  was  not  possible 
to  extract  those  5  grms.  of  tea  in  the  Soxhlet  apparatus 
instead  of  using  4  or  S  litres  of  alcohol  ? 

The  Chairman  said  that  Mr.  Gane  evidently  very 
closely  agreed  with  Mr.  A.  H.  Allen  in  the  whole  of  his 
investigations.  In  some  of  his  statements  he  thought  Dr. 
Paul  agreed  with  Mr.  Allen.  The  results  which  Mr.  Gane 
obtained  from  his  samples  of  tea  were  very  low  in  com- 
parison with  what  he  bad  seen  reported  elsewhere,  for 
whereas  by  the  water  process  Mr.  Gane  only  spoke  of  1 '41 
as  the  yield,  it  had' been  found  as  high  as  4-30.  The  only 
alteration  Mr.  ( rane  would  recommend  to  Mr.  Allen's  process 
was  that  the  extraction  be  continued  for  eight  hours  instead 
of  six.  He  considered  this  subject  of  great  importance  to 
those  interested  in  chemical  industries  in  America.  Caffeine 
was  imported  to  an  enormous  extent,  and  if  it  could  be 
made  by  such  a  simple  process  without  the  use  of  alcohol, 
and  enough  of  it  obtained  from  the  sweepings  of  the  tea 
warehouses,  he  saw  no  reason  why  it  should  not  be  manu- 
factured in  the  United  States.  He  would  also  like  to  ask 
whether  acetone  had  been  tried. 

Mr.  Jas.  Hartford  agreed  with  the  Chairman  as  to  the 
increase  in  the  consumption  of  caffeine.  Within  the  last 
four  years  it  hail  grown  enormously,  and  it  was  a  matter  of 
surprise  that  it  hud  not  yet  been  manufactured  in  America. 
Two  firms  had  undoubtedly  started  its  manufacture,  but 
gave  it  up,  for  what  reason  he  did  not  know.  At  that  time 
caffeine  was  just  as  dear  as  it  is  now.  With  regard  to 
the  sweepings  of  tea  warehouses  they  did  not  now  plaj 
such  an  important  part  as  formerly,  for  the  demand  for 
caffeine  had  gone  beyond  the  supply  from  this  source,  and 
the  manufacturers  now  used  damaged  tea  as  their  raw 
material. 

Dr.  G.  M.  Stillweli.  said  that  his  experience  was  that 
the  extraction  of  these  soluble  compounds  was  facilitated, 
not  by  contact  with  the  solvent  itself,  hut  with  its  heated 
vapour.  The  solvent  did  not  remain  continuously  in  contact 
with  the  material,  but  was  boiled,  and  the  hot  vapour  passed 
up  through  the  material  and  was  then  condensed  again. 

Mr.  Gam:  said  in  reply,  that  he  had  tried  extracting  the 
tea  by  boiling  with  dilute  acid,  but  with  no  better  result  than 
by  simply  boiling  with  water,  liy  using  alcohol  for  extract- 
ing according  to  Paul's  method  it  was  extremely  difficult 
to  get  rid  of  the  green  colouring  matter,  as  it  required 
several  solutions  and  precipitations  to  remove  it.  In 
reference  to  the  yield,  the  illustrations  he  gave  were 
samples  of  tea  dust  and  could  not  yield  more  than  2  or  :i 
per  cent.  In  some  cases  the  yield  from  tea  had  run  up 
to  4  and  even  4',  percent.  The  tea  which  was  imported 
into  America  (mostly  Chinese)  yielded  less  than  the  Ceylon 
teas  reported  upon  in  England.  In  reference  to  the  manu- 
facture of  caffeine  in  America,  he  doubted  if  it  were  possible, 
on  account  of  the  low  yield  of  caffeine  for  one  reason,  and 
also  On  account  of  the  small  amount  of  refuse  tea  obtainable. 
Very  littl  •  damaged  tea  arrived  ;  the  hulk  being  of  high 
price,  and  of  a  quality  which  it  did  not  pay  to  use  for  ex- 
tracting caffeine.  The  Prolius  mithod  he  had  not  tried, 
lie  had  tried  the  Soxblet  process,  buf  when  mixing  the  tea 

with  an  alkali  it  was  advisable  DOt   to  apply  heat       A  better 

extraction  was  obtained  by  using  a  cold  solvent. 

Mr.  A.  II.  A  i.i.  in  writes  that  Paul  and  Cownley's  process 
was  the  only  one  previously  published  by  which  fairly 
reliable  determinations  of  caffeine  in  tea  could  be  made \ 
and  he  confirms  the  observation  'hut  when  tea  is  made  into 
a  paste  with  lime  Or  magnesia  and  water,  and  dried  at  100°, 
chloroform  tails  to  extract  the  whole  of  the  caffeine,  how- 
ever continued  the  treatment.  Paul  and  Cownley  stated 
that    when    magnesia    "as    used  alcohol    effected    complete 

i  xtraction,  their  proof  of  this  being  that  subsequent  treat- 
ments with  alcohol  failed  to  extract  more  alkaloid.  Allen 
finds  that  on  then  treating  the  mixture  with  water  more 
caffeine  is  dissolved  out,  sometimes  in  small  quantity,  but  in 


other  cases  as  much  as  lo  per  cent,  of  the  whole.  Conti- 
nental chemists  still  profess  to  give  the  total  caffeine  in  tea, 
though  their  methods  are  now  proved  to  yield  only  from 
one-third  to  two-thirds  of  it. 


ItESSEMElMZING   NICKEL  MATTE. 

BY   II.    W.    EDWARDS. 

FROM  1891  to  1894  the  writer  was  in  charge  of  a  nickel 
smelting  plant,  situated  near  Sudbury,  Ontario.  The  plant 
consisted  of  two  blast  furnaces  and  a  set  of  Bessemer 
converters  (Manhes'  modification)  with  all  the  usual 
equipment. 

The  ore  to  be  treated  for    the  extraction  of  the  nickel 
was    very  typical    of    the    district,  a    massive    pyrrhotite, 
magnetic  iron  pyrites,  containing  in    its    pure  state  about 
4  per  cent,  nickel,   which    occurred  as  a  replacement    of 
|   an  equivalent  quantity  of    iron ;   copper   also  occurred  to 
'   the  amount  of  2  per   cent.,   in  the    form  of  chalcopyrite. 
As    delivered    to    the    furnaces    the    ore   contained  about 
I   60  per    cent,  pyrrhotite    and    about  40  per  cent,  gangue, 
'   an    easily  fusible     diorite,  the    assay  of    the    stock    thus 
j   standing  at  about  2-4  per  cent,  nickel  and   1-2  per  cent. 
i   copper.      The    greater    part    of    the    iron    in  the  ore  was 
oxidized    by  burning    in    heaps,  in    the    usual  way,  there 
being  nothing  remarkable  about  this  part  of  the  operations 
I   except  the  great  size  of  them.     Heaps  of  2,000  tons  were 
common    and    I    once   built    one    containing    upwards    of 
I   4,000  tons  of  ore.     Such  a  heap  would  burn  four    to  six 
months  and  smaller    ones    eight  to   14   weeks.      The    sul- 
phur contents  would  be  reduced  from  22   or  2:(   per  cent, 
down  to  5  or  6    per    cent.      This    burnt    ore    was    fused 
in  the  blast   furnace  in  the  usual   manner  at    the  rate  of 
90  to  100   tons   daily.     The  products   of  the  blast  furnace 
operation  were  a  slag  consisting  of  a   mono-silicate  of  iron 
containing  from   0' 1  to0-2per   cent,  nickel,    and   a    matte 
containing  from  10  to  15  per   cent,  nickel,  5  to  7  J  per  cent, 
copper,  both   present  as  sulphides   and   65  to  75  per  cent, 
sulphide  of   iron.     It  was   required  to   oxidize  in  the  con- 
verter the  whole  of  this  latter  component,  or  as  much  of  it 
as  could   be   accomplished    in   one   operation.     The   blast 
furnaces   were  elevated  some   6   feet   above    the    general 
tloor   level    of    the    smelting   shed,   each    upon   a   terrace 
secured  by  stone  retaining  walls.     We  were  thus  enabled  to 
arrange  for   the   molten   matte  to  run   direct  from  the  blast 
furnaces  to  the  converter. 

The  converters  were  of  the  ordinary  Manhcs'  type 
mounted  upon  a  travelling  carriage.  This  type  has  been 
several  times  figured  in  technical  publications  (for  example 
"  Engineering  and  Mining  Journal,"  New  York,  Volume  52, 
page  307)  so  that  it  is  not  necessary  to  illustrate  it  again 
in  connection  with  this  paper.  Its  leading  dimensions  were 
— length  7  ft.  :t  in.;  diameter  5  ft.  s  in.;  number  of 
twyers  12  ;  diameter  of  twyers  \  in.  ;  capacity,  newly 
lined.  1  A  ton,  with  an  old  lining  three  tons.  The  blowing 
engine  was  a  double  cylinder,  simple  slide-valve,  length  of 
stroke  'til  in.  ;  diami  tor  of  air  cylinders  28  in. ;  diameter  of 
steam  cylinders  16  in.;  25  revolutions  per  minute  would 
maintain  a  pressure  of  six  pounds  of  air  per  square  inch 
when  blowing  one  converter. 

The  lining  of  the  converters  is  the  principal  point  upon 
which  the  economical  success  of  the  process  depends.  Its 
function  is  not  only  to  protect  the  body  of  the  converter 
from  fusion,  but  to  supply  silica  for  the  formation  of  a 
silicate  of  iron  slag.  All  attempts  hitherto  (and  inv  ex- 
pi  rience  agrees  with  that  of  others),  to  supply  silica  in 
other  ways  have  proved  fruitless.  If  thrown  in  loose 
during    the     progress    of    the    operation    the   silieions   tlux 

merely   floats   upon   the  surfai f  whatever  slag  is   present 

and  has  little  or  no  chance  to  come  into  contact  with 
the  ferrous  oxide  being  formed  at  the  lower  portion  of  the 
charge.  If  supplied  below  the  surface,  through  one  or 
more  Iwyers  along  with  the  blast  for  example,  it  imme- 
diately floats  up  to  the  surface  of  the  slag,  a  small  pro- 
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portion  only  being  able  to  combine  with  ferrous  oxide 
during  its  momentary  passage  upward.  There  are  also 
mechanical  difficulties  in  the  way  of  this  latter  course. 
Meanwhile,  until  persistent  effort  shall  result  in  a  better 
system-,  it  is  important  to  have  a  cheap  supp'.y  of  satis- 
factory silicious  material.  Quartz,  sandstone  (if  sufficiently 
infusible),  or  quartzite  give  excellent  results  crushed  to 
pass  through  a  sieve  having  openings  of  ^  in.  or  |  in.  in 
diameter.  At  Sudbury  1  used  tailings  from  an  abandoned 
copper  mine  some  75  miles  distant  along  the  railway. 
These  tailings  'consisted  almost  entirely  of  white  quartz 
containing  occasional  particles  of  chaleopyrite.  The 
material  had  been  pulverised  to  pass  through  a  sieve  of 
four  holes  per  linear  inch. 

Analvsis  of  a  typical  sample — 

Per  ( 

Magnesia 1  '2 

Alumina 1*7 

r 0"6 

Iron 1'7 

Sulphur 0'35 

Moisture -4 '  7."j 

Silica,  by  difference 89'fi 

Another  sample  showed  1-2  per  cent,  copper. 

The  other  ingredient  of  the  lining  is  clay.  Its  office  is 
merely  to  supply  the  plasticity  permitting  the  mixture  to  he 
monlded  to  the  correct  shape  for  forming  the  lining  and 
holding  it  in  place  ;  of  coarse  it  has  to  be  an  infusible  variety. 
Plasticity  is  as  important   as    infusibility  since,  everything 


else  equal,  the  more  plastic  the  clay  the  more  quartz  can 
be  incorporated  into  the  mixture.  Both  qualities,  plasticity 
and  infusibility,  should  be  of  a  high  order  as  they  have  a 
surprising  effect  on  the  life  of  a  lining,  the  most  expensive 
clays  not  infrequently  giving  the  cheapest  results.  Below  I 
give  a  table  showing  the  costs  of  130  linings  made  of  13 
different  mixtures  with  various  kinds  of  clay  and  quartz. 
Description  of  clays : — 

No.  1.  White  sandy  clay  containing  some  undecomposed 
felspar  (albite),  slightly  fusible  at  incipient  white  heat: 
plasticity  moderate  :  cost  per  ton  delivered  at  the  works, 
3  dols.  75  cents. 

No.  2.  A  red  clay  containing  much  oxide  of  iron  :  very- 
plastic  :  softens  at  a  full  red  heat  :  cost  per  ton  delivered 
at  the  works,  4  dols. 

No.  3.  A  grey  coloured  clay  from  Silver  Creek,  Ohio  : 
very  infusible  :  more  plastic  than  No.  1,  but  not  so  plastic 
as  Xo.  l\     Cost  per  ton  delivered,  5  dols. 

No.  4.  From  Stourbridge,  England  :  very  plastic  and  vcry 
infusible  :   cost  per  ton  at  works,  10  dols. 
Description  of  Quartz  :  — 

A.  Massive  milky  white  with  much  (about  20  per  cent.) 
albite.     Cost  per  ton  at  works,  crushed,  3.1  dols. 

1!.  Tailings  from  the  Brace  Copper  Mine.  Cost  per  ton 
delivered,  2i  dols. 

t'.  River  sand,  very  fine,  silica  97  to  98  per  cent.  Cost 
per  ton  delivered,  '2  dols. 

I),  Classy  quartz,  very  pure.  Cost  per  ton  delivered  at 
works,  crushed,  4  dols. 


Clay  used 

for  10 
Linings. 

Quartz 

used  for  10 

Linings. 

Cost  oi  the 

Number  of 
i  iharges 
blown  on 

the  10 
Linings. 

Cost  per  Charge  blown. 

Mixture. 

Clay  for  10        -for  u, 
Linings.        Linings. 

F-^-   A. 

Total. 

1                           B 

1  ,.            C 

:    \     :     a' 

2t           „              B 

2  ..               B 

2  „              D 

3  „              A 

3             ,.               B 

3             „               (' 

It         .,            B 

„         4            „               C 

Lbs. 

1  ;  50  i 

)s  M  ii 
14,000 
12.700 
13,200 
16^000 
13.000 

13,500 
12.500 

12,000 

Lbs. 

S7 

11,500 

4OJMI0 

;,,.i. i.i 
38,000 

41. 

40,500 
38  000 
39,590 
41,500 
88,000 
42,000 

13,500 

Dol.  Cents. 

25  31 
28       12 
at     Mi 

26  25 
-.-.       40 
26       10 
32      00 
:'ii      on 

30  en 
34      (2 
.-it       S7 

31  -7 
60      00 

Dol.  Cents. 

'       . 
:.l      87 

4 

72      00 
66      50 
.-,.-,       s7 
50      1 
76      00 

■  .     •; 
:,i      s; 
7li      00 
52      50 

■7        M 

53 
60 

.-);• 

B2 

51 

39 

34 

4s 

81 

75 

86 

31  § 

98 

Dol.  Cents.    Dol.  Cents. 

4s             1          22 

17          .        86 

!'l            1         08 

:a         .       88 
50          1       30 
68          1        43 
94           1         49 
54           1         58 
38            .         79 
46            .         69 
37            .         88 
86           1         (2 
61           .         89 

Dol.  Cents. 
1        70 

1  33 

2  02 
1        20 

1  80 

2  11 
2         43 
2         12 
1         17 
1        15 

1  25 

2  28 
1         50 

*  Three  linings  failed  altogether  on  blowing  their  first  charge— want  of  adhesion. 

t  In  these  two  cases  the  clay  was  mixed  to  a  slurry,  and  then  crushed  quartz  added.    All  other  mixtures  nr.ade  by  mixing  dry  pulverized 
clay  with  crushed  quartz. 
X  Estimated  weight. 
5  Four  linings  had  to  be  rebuilt  before  converters  left  re-lining  shop,  the  overhanging  parts  falling  away  while  drying 


The  quartz  and  clay,  together  with  sufficient  water,  are 
thoroughly  mixed  in  a  mortar-mill,  or  in  an  ordinary  brick- 
yard pug-mill.  The  wet  and  plastic  mixture  is  rammed 
into  the  converter  to  the  proper  thickness,  and  dried  in  the 
usual  manner. 

All  the  foregoing  remarks  apply  equally  to  lining  con- 
verters for  Bessemerizing  copper  matte.  Owing  to  the 
high  percentage  of  sulphide  of  iron  in  low-grade  nickel 
matte  the  question  of  linings  is  much  more  important  than 
with  copper  matte  where  they  often  have  no  more  than 
20  per  cent,  of  sulphide  of  iron  present. 

The  molten  matte  is  accumulated  in  the  blast  furnace  in 
a  suitable  reservoir,  and  the  converter  is  placed  in  position. 
On  tappicg  the  furnace  the  matte  runs  into  the  converter 
by  an  iron  trough  coated  with  clay.  The  only  objection  to 
this  direct  method  as  opposed  to  its  alternative,  casting  the 
matte  into  pigs  and  remelting  it  specially  for  the  con- 
verters, arises  from  the  inconvenience  of  not  knowing  the 
relative  quantities  of  nickel,  copper,  and  iron  sulphides 
present  in  the  charge.  The  blowing  would  be  over  before 
one  could  make  any  satisfactory  assay.  Nevertheless,  with 
practice,  a  fairly  regular  product  was  tinned  out. 

The  converter,  now  charged,  is  wheeled  to  a  bell-mouthed 
iron  chimney,  supported  on  four  pillars,  where  the  blowing 
operation  is  conducted.  Air  connection  between  converter 
and  engine  is  made  by  a  pair  of  well-finished  flanges  fitted 


with  three  bolts  and  thumb-screws,  one  flange  fixed  upon 
the  twyer-box  of  the  converter,  and  the  other  to  3  or 
4  feet  of  leather  hose  leading  from  the  air-receiver.  The 
engine  is  now  started  and  the  twyers  immersed  beneath  the 
surface  of  the  charge  by  partial  rotation  of  the  converter. 
The  process  proper  now  commences. 

Starting  with  a  pressure  of  air  5  lb.  per  sq.  in.,  the  first 
stage  is  marked  by  brilliant  scintillations  from  the  mouth 
of  the  converter  accompanied  by  little  or  no  flame  or 
fumes,  the  agitation  being  at  first  very  violent,  in  fact  more 
violent  than  later  on  at  7  lb.  The  brilliant  display  usually 
lasts  five  to  ten  minutes,  but  is  occasionally  much  prolonged 
if  the  amount  of  sulphide  of  iron  exceeds  70  per  cent,  of 
the  charge,  and  the  action  would  he  more  violent  in  pro- 
portion as  the  initial  temperature  of  the  charge  is  higher, 
and  also  to  the  size  of  the  charge.  Tn  such  circumstances 
the  blast  pressure  is  reduced,  sometimes  as  low  as  3i  lb. 
per  sq.  in.,  and  the  twyers  raised  so  as  to  present  "less 
resistance.  I  usually  found  a  height  of  30  in.  of  matte 
above  the  twyers  gave  the  best  results,  but  in  the  case  of 
such  violent  action  as  I  have  just  mentioned  we  sometimes 
had  to  work  for  a  while  with  only  10  in.  The  quieting- 
down  war  aided  by  the  addition  of  cold  matte  to  the  charge^ 
sometimes  in  surprising  quantities,  30  per  cent,  of  the  weight 
of  the  charge  in  more  than  one  instance,  all  of  which  would 
be  fused  by  the  heat  developed. 
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The  first  stage  of  the  operation  being  over,  white  fumes 
and  flame  begin  to  appear.  The  air  pressure  is  then  raised 
to  7  lb.  per  sq.  in.,  and  the  twyers  immersed  to  their 
deepest  below  the  surface  of  the  charge.  Now  the  tem- 
perature of  the  charge  begins  to  rise  rapidly,  and  at  this 
period  part  of  the  sulphur  seems  to  be  given  off  as  SO,, 
while  when  the  temperature  has  reached  its  maximum,  or 
increases  but  slowly,  the  proportion  of  SOa  appears  to 
diminish  or  cease.  S02  is.  of  course,  given  off  copiously 
all  the  time.  The  Bame  at  first  is  red;  but  as  the  tem- 
perature increases  it  becomes  blue  or  green  according  to  the 
size  and  temperature  of  the  charge.  The  appearance  and 
colour  of  the  flame  is  no  indication  of  what  is  going  on 
inside  the  converter  ;  it  can  be  relied  upon  only  for  negative 
indications.  So  long  as  the  flame  is  red,  or  has  any  red  or 
pink  border,  and  s  i  long  as  white  fumes  are  mingled  with 
the  flame,  there  is  still  a  considerable  amount  of  iron  in  the 
converter  as  yet  unoxidized  ;  but  as  both  of  these  appear- 
ances cease  when  the  operation  is  but  little  more  than  halt' 
accomplished,  they  are  not  much  practical  guide.  As  the 
operations  progress  the  fumes  decrease  and  finally  cease, 
leaving  the  flame  of  a  transparent  blue  or  green  colour 
which  is  maintained  to  the  end.  The  end  of  the  operation 
is  judged  rather  by  a  perceptible  diminution  of  temperature, 
not  only  of  the  flame,  but  also  of  the  particles  splashed  or 
blown  out  of  the  converter,  and  by  the  appearance  of  these 
particles,  which  gradually  become  more  frothy,  aud  at  last 
issue  in  flakes  about  the  size  of  the  open  hand.  The 
twyers  are  then  raised  above  the  level  of  the  charge  and  the 
blast  stopped.  After  a  few  moments'  rest,  to  permit  the 
slag  and  enriched  matte  to  separate,  the  slag  is  emptied  off, 
by  rotation  of  the  converter,  into  cast-iron  pots,  and  the 
rich  matte,  so  far  as  possible  free  from  slag,  into  separate 
pots.  The  resulting  rich  matte  usually  contains  but  little 
sulphide  of  iron,  sometimes  less  than  2  per  cent.  The  slag 
consists  of  silicate  of  iron,  the  silica  being  derived  from  the 
quartz  of  the  lining,  as  before  explained.  The  lining  lasts 
from  five  to  seven  charges,  when  if  has  to  be  renewed,  that 
is  to  say,  sufficient  quartz  and  clay  rammed  in  to  bring  the 
interior  cavity  of  the  converter  to  its  original  size.  For 
this  it  is  not  necessary  fo  remove  any  more  of  the  old 
lining  than  will  give  a  solid  bearing  for  the  new  material. 

The  amount  of  nickel  oxidized  is  trifling,  the  copper  and 
nickel  in  the  slag  being  invariably  present  in  the  same 
proportions  as  in  the  original  and  final  matte,  showing 
it  to  be  due  merely  to  grains  of  matte  entangled  in  the  slag. 

Analysis  of  tiik  Resulting  Products. 
Final  Matte. 


Nickel  sulphide 
Copper  sulphide 
Iron  sulphide   , , 


PerCent. 
63*8 

8-8 


Per  Cent. 

64-7 

321 

3*2 


Per  Cent. 

38-8 
IS 


Slag. 

Per  Cent. 

FerCent. 

Fe(  > 

66-6 

117 '1 

S,<>. 

28-6 

27"9 

C'u 

1-1 

u's 

Ni 

1-9 

1-6 

s 

'."l 

■i 

Cobalt  when  present  i-  perfectly  scorified  with  but  little 
oxidation  of  nickel,  forming  a  very  ready  means  of 
commercially  separating  these  two  metals.  Zinc,  antimony, 
aud  arsenic  in  particular  are  completely  volatilized. 
Bismuth,  silver,  and  gold  are  completely  concentrated  along 
with  the  copper  and  nickel. 

In  treating  a  lot  of  very  cupreous  ore  containing  copper 
about  S  per  cent.,  and  nickel  about  1 ',  per  cent.,  1  succeeded 
in  producing  in  the  converter  a  crude  metallic  alloy 
containing  copper  7 C>  and  nickel  l."i  per  cent.  Another  lot 
from  ore  slightly  different,  gave  an  alloy  of  68  percent. 
copper  and  28  per  cent,  nickel.  Several  carefully  arranged 
experiments  with  one  of  similar  tenour  indicated  that  with 
[.roper  modifications,  there  would  be  no  difficulty  in  regularly 
producing  a  crude   metallic   alloy   of   half   nickel   and  half 


copper,  or  two-thirds  nickel  and  one-third  copper.  The 
principal  modification  I  would  recommend  would  be  the 
considerable  increase  in  the  size  of  the  converters,  say,  to 
.r>  tons  per  charge,  in  order  that  there  might  be  a  greater 
quantity  of  beat  developed,  so  that  the  increased  temperature 
required  by  the  nickel  alloy  may  be  attained.  It  is  in  some 
such  manner  as  this  that  we  may  hope  for  cheaper  supplies 
of  nickel  from  the  Sudbury  district,  where  immense  water 
power  is  available  for  the  electrolysis  of  a  crude  alloy  so 
obtained.  I  see  no  reason  why  nickel  could  not  be  put  on 
the  market  in  some  such  way  as  this  for  about  the  same 
price  as  copper,  supposing  that  the  latter  were  being 
produced  from  an  ore  of  similar  richness. 

The  slag  from  the  converters  is  in  every  instance  returned 
to  the  blast  furnace  along  with  succeeding  quantities  of 
burnt  ore.  1 ,264  tons  of  course  matte,  containing  an  average 
of  70  per  cent,  sulphide  of  iron,  yielded  300  tons  of 
bessemerized  matte,  and  I.35G  tons  of  slag.  As  all  the 
latter  product  has  to  be  remelted,  it  will  be  evident  that  any 
efforts  to  diminish  the  proportion  of  slag  produced  by  the 
converters,  will,  if  successful,  have  a  very  important  bearing 
upon  the  industrial  aspect  of  the  process.  It  naturally 
occurs  to  the  mind  that  a  baste,  or  at  least  neutral,  lining 
in  the  converter  would  be  beneficial.  Unfortunately  my 
experiences  with  basic  linings  were  not  very  successful  ; 
and  I  believe  repeated  experiments  by  others,  treating 
copper  mattes  by  this  process  (some  of  whom  had  much 
more  favourable  conditions  than  I  could  command  at 
Sudbury),  have  been  failures.  According  to  my  own 
experiences  one  great  obstacle  would  seem  to  be  the 
retarding  of  the  process  itself.  For  example,  a  normal 
charge,  estimated  to  require  50  minutes  blowing  on  the 
ordinary  siliceous  lining,  required  li  hours  on  a  lining  of 
lime.  Such  a  retardation  of  the  process  it  will  readily  be 
perceived  almost  halves  the  capacity  of  the  converter  plant 
while  the  running  expenses  for  labour  and  steam  power  are 
unaffected.  It  is  rather  an  interesting  feature,  and  one 
worthy  of  a  critical  examination,  this  delay  in  the  oxidation 
of  the  sulphide  of  iron  in  a  case  where  there  is  no  substance 
at  hand  to  combine  with  the  ferrous  oxide  as  soon  as 
formed.  1  attribute  it  to  the  reduction  of  the  ferrous  oxide 
to  the  metallic  state  by  the  undeconiposed  ferrous  sulphide, 
a  portion  of  the  iron  thus  having  to  be  oxidized  twice  over; 
the  reduction,  of  course,  absorbing  beat,  which  still  further 
delays  matters,  a  hot  charge  being  essential  tor  rapid  work. 
A  few  linings  of  crushed  coke  and  clay  gave,  as  would  be 
expected,  even  poorer  results,  reduction  of  iron  again  no 
doubt.  As  before  explained,  efforts  to  add  siliceous  flux 
through  the  mouth  or  twyers  were  not  encouraging. 

Several  years  ago  details  of  experiments  in  this  process 
were   published,  see  "Engineering   and    Mining   Journal" 

Ni  h   ',  oik,  11, tuber   29th,  1883  (which  quotes  from  "I* 

Genie  Civil ").  lam  not  able  to  follow  the  figures  quoted 
as  the  results  of  M.  Jules  Gander's  experiments.  This 
gentleman  appears  to  have  lost  half  of  his  copper  while 
obtaining  a  very  satisfactory  enrichment  of  nickel.  I  hie  is 
quite  contran  to  my  own  experience  Here  are  bis  figures. 
Starting  with  .r>o  lb.  charges  of  nickel  matte  from  Senjen, 
Norway,  containing   nickel    16"8    per    cent.,   and   copper 

5'86  per  cent.,  lie  "els — 


Per  tent. 

Atfer blowing   5 minutes Cull'OO 

iu      Cu  i  it; 

i-       en  ii  '8 


I'ei  Cent. 
SfiSO     : 

N 

\.i  Tiiaiil 


the    iron    being  reduced  from  22-4  per  .■cut.  in  the  origiuul 
material  down  to  l  -'  per  cent,  after  blowing  for  15  minutes. 

In  the  slags  he  gets: — 


PerCenl 

After  blowing    5  minutes (.'metis 

in !      Cu  0'60 

IS        (  II  "    ; 


PerCent. 

\,  i  ..I 

\i  I  ii 


V,u  to  preserve  the  same  ratio  of  copper  to  nickel  that 
he  had  in  bis  initial  charge,  be  should  have  finished  with  a 
matte  of    '■'■>'  Is  per  cent.  Cu  alter  IS  minutes'  blowing,  and 


Feb.  29, 1896.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


99 


not  11 -3  per  cent.  The  fact  that  M.  Gamier  reports 
0*3  per  cent,  copper  in  his  slag  at  the  end  of  the  operation 
does  not  account  for  it  unless  his  50  lb.  initial  charge 
yielded  something  like  9  cwt.  of  slag.  Experiments 
of  this  kind  arc  not  very  useful  to  the  general  public 
unless  the  experimenter  publish  not  only  the  analysis  of 
his  various  products,  but  the  weight  of  each  product  also. 

Another  notice  in  the  "  Aunales  Industrielles,"  1885, 
page  290.  in  about  a  dozen  lines  in  length  announcing  that 
M.  Pierre  Manhes  proposes  to  treat  nickel  and  cobalt  mattes 
in  his  recently  patented  converter  for  the  production  of  a 
rich  matte  free  from  iron. 

These  two  notices  arc  the  only  references  I  can  find, 
and,  I  think,  constitute  the  literature  of  the  subject  up  to 
date. 

Discussion. 

In  reply  to  a  question  from  the  Chairman. 

Mr.  Edwauds  stated  that  they  had  no  rapid  method  for 
detecting  nickel,  especially  in  the  presence  of  a  large  amount 
of  iron. 


AMERICAN  PHOSPHATES  IN  1895. 

BY    SAMUEL   PEACOCK. 

The  anuual  consumption  of  commercial  fertilisers  in  the 
United  States  is  something  above  two  million  tons,  makino- 
use  in  its  manufacture  of  about  600,000  tons  of  crude 
phosphates.  Of  this  quantity  about  60,000  tons  are 
imported  in  the  form  of  phosphatic  guanos  and  the 
phosphates  of  Curacao,  Grand  Counetable,  &e.  The 
deposits  of  North  Carolina  supply  about  9,000  tons,  and 
Canada  still  sends  a  few  thousand  tons  of  apatite  over  the 
border.  The  greater  part  of  the  600,000  tons  of  phosphates 
comes  from  the  deposits  in  Elorida,  Tennessee,  and  South 
Carolina  in  the  following  proportion  : — 

Fli  irida 1.1 

-see 10 

South  Carolina ~r, 

The  quantity  mined  in  1S9.3  was  much  below  that  of 
1894,  Tennessee  alone  showing  an  increased  production. 
On  January  1st,  1895,  the  total  Tennessee  production  had 
not  greatly  exceeded  15,000  tons  ;  the  production  of  1895 
was  very  nearly  50,000  tons. 

Though  there  are  many  deposits  of  phosphates  in  the 
Western  hemisphere,  only  those  in  the  United  States  are 
of  considerable  importance,  so  far  as  is  yet  known,  of 
which  Elorida.  Tennessee,  and  South  Carolina  are  the  chief. 
These  three  deposits  have  special  characteristics,  which  will 
serve  to  keep  them  all  in  operation,  though  any  one  of  the 
three  could  perhaps  easily  supply  the  whole  demand. 
South  Carolina  produces  a  relatively  low-grade  phosphate, 
which  by  ordinary  aeidulation  processes  makes  an  acid 
phosphate  containing  from  12  to  14  per  cent,  soluble 
phosphoric  acid.  The  situation  of  the  deposit  is  very 
favourable  for  water  transportation  to  all  the  large  cities 
on  the  Atlantic  coast  line,  and  it  is  at  these  cities  that  the 
great  bulk  of  the  commercial  fertilisers  are  manufactured. 
Thus,  South  Carolina  must  always  hold  a  fair  share  of  the 
coast-line  trade,  but  it  can  hope  for  but  little  of  the  con- 
sumption of  the  interior  or  the  foreign  demand. 

Florida  produces  a  higher-grade  phosphate,  well  adapted 
for  the  requirements  of  the  foreign  markets,  as  it  is 
suitable  for  the  manufacture  of  concentrated  super- 
phosphates. Through  the  five  shipping  ports,  Tampa, 
Brunswick,  Savannah,  Fernandina,  and  Punta  Gorda,  the  I 
foreign  market  is  easily  reached,  but  the  local  transportation 
from  the  mines  to  the  ports  is  limited  by  traffic  charges. 

Tennessee  supplies  the  best  crude  phosphates  of  the 
three  fields.  It  is  not  only  high  grade  and  works  up  well 
under  the  crude  manufacturing  methods  in  this  country, 
but  it  is  very  cheaply  mined  aud  occupies  an  excellent 
position  for  distribution.  The  fertiliser  consumption  in  the 
States  west  of  the  eastern  coast  range  is  rapidly  increasing, 
and  the  Tennessee  phosphates  will  supply  almost  the  total 
demand.  Of  all  the  three  fields,  Tennessee  alone  was 
practically  sold   up   on   the    1st   of  January;   iu  fact,  the   I 


output  of  1895  would  hive  been  much  larger  but  for  a  lack 
of  freight  cars  for  shipment.  The  stocks  on  January  1st 
were  less  than  4,U00  tons. 

Whatever  may  have  been  the  cause,  and  there  are  many 
reasons  assigned,  the  American  phosphate  trade  of  1895  was 
very  unsatisfactory.  Twelve  months  ago  the  Charleston, 
S.C.,  prices  were  approximately  3-75  dols.  to  4  dols.  for 
crude  rock,  4-25  dols  to  4-50  dols.  for  hot  air  dried  rock, 
and  6-50  dols.  for  ground  rock.  At  present  the  prices' 
quoted  are  2-75  dols.  for  crude,  3-10  dols.  for  hot  air  dried, 

and  5  dols.  for  ground,  and  extensive  sales  have  been  i I,' 

below  these  figures.  The  trade  conditions  at  present  are 
such  that  in  South  Carolina  many  of  the  mining  companies 
line  closed  their  works  indefinitely,  and  the  State  phosphate 
..inspector  recommends  a  reduction  in  the  royalty  of  orte- 
half.  J      J 

In  Florida  the  conditions  are  scarcely  better.  Since 
January  1895  the  ruling  prices  have  dropped  from  lrf.  to 
1\<I.  per  unit- 1- 50  dols.  to  2  dols.  less  per  ton.  Within  this 
month  sales  are  reported  as  low  as  1-90  dols.  per  ton, 
wind,  is  very  probably  below  f.o.b.  cost  to  most  of  the 
mines  of  the  State.  While  the  Florida  shipments  have 
about  equalled  those  of  1894,  the  stocks  are  reliably 
reported  as  still  very  high.     At  present  many  of  the  mine's 

:' losed    pending  some   systematic   arrangement  of    the 

business.  Several  attempts  have  been  made  towards  an 
organisati f  the  various  mining  interests,  but  the  con- 
dition of  the  industry  at  present  is  such  as  to  practically 
defeat  the  best  intentioned  efforts.  There  are  many  small 
operators  who  merely  surface  mine  on  a  royalty,  and  who 
abandon  the  work  when  the  cost  of  extraction  begin-  to 
increase.  While  the  individual  output  mav  be  small,  the 
aggregate  counts  heavily  in  the  trade,  and  "is  oaed  by  the 
manipulators  to  bear  prices. 

In  Tennessee  the  producers  are  hampered  somewhat  by 
a  lack  of  capital  ;  a  condition  likely  to  be  short  lived. 
Production  is  under  the  orders,  and  the  immediate  busine-s 
prospects  are  good.  This  field  is  destined  to  play  a  very 
important  role  in  the  domestic  consumption.  The  annual 
supply  of  bone  and  packing-house  phosphates  is  even  now 
inadequate  to  supply  the  fertiliser  demand  of  the  West, 
though  this  production  amounts  to  above  150,000  tons  per 
year.  The  fertiliser  manufacturers  of  this  section  are  com- 
pelled to  use  mineral  phosphates,  and  the  Tennessee  deposit 
will  obviously  supply  the  demaud. 

Discussion. 

Mr.  H.  W.  Edwards  said  that  he  thought  the  exports  of 
phosphate  to  Europe  would  be  largely  affected  by  the 
increased  use  of  basic  slag.  Since  the  introduction  6f  the 
Thomas-Gilchrist  process  there  bad  been  many  thousand 
tons  of  this  slag  produced,  the  bulk  of  which  was  available 
for  fertilising  purposes.  There  were  several  such  works  in 
Pennsylvania  and  in  the  south. 

.Mr.  R.  C.  Woodcock  called  attention  to  some  very 
interesting  results  obtained  by  the  direct  application  of  this 
slag  to  the  land  in  an  exhaustive  paper  by  Mr.  Watson 
Smith,  published  in  the  Journal  1  (J  years  ago  (1880,  464) 

Mr.  H.  W.  Edwauds  said  that  this  fertiliser  was'  readily 
assimilated  merely  on  fine  grinding.  His  information 
agreed  with  that  of  Mr.  Woodcock. 

Dr.  G.  M.  Stillwell  said  that  it  was  a  well-known  fact 
that  rock  phosphates  in  fine  division  had  been  used  to  a 
large  extent,  but  the  difficulty  was  that  they  did  not  give 
the  same  quick  return.  The  fertiliser  manufacturers  pro- 
bably did  not  care  to  push  the  sale  of  these  slags.  The 
great  object  of  manufactured  fertilisers  was  to  get  quick 
results. 

Dr.  H.  Schweitzer  corroborated  the  statement  that  basic 
slag  was  largely  used  in  Europe  for  fertilising  purposes.  It 
had  only  a  small  quantity  of  direct  available  phosphoric 
acid,  and  the  large  amount  needed  on  the  soil  might  some- 
times be  very  injurious  to  plant  life.  If  used  judiciously, 
it  was  of  great  value,  as  experiments  had  proved. 

Dr.  G.  M.  Stillwell  added  that  these  raw  phosphates 
were  more  valuable  as  top-dressing  for  grass  lands  than  for 
arable  lands. 
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DISCISSION   OX  PRESERVATION  OF  FRUIT. 

Mr.  II.  W.  Edwakds  stated  that  he  was  trying  :i  few 
experiments  on  the  shipping  of  fruit  from  Southern  Cali- 
fornia, and  as  ii  seemed  to  him  that  the  method  at  present 
employed  was  rather  crude.  Large  carB  are  used,  in  which 
is  placed  nunc  ice  than  fruit.  lie  understood  the  freight  on 
a  ear  load  of  fruit,  including  ice.  from  California  to  New 
York,  was  something  like  400  dols.  He  had  tried  putting 
the  fruit  in  hermetically  sealed  cars  with  nitrogen  and  other 
gases,  but  lie  would  be  glad  to  have  suggestions  from 
members  as  to  a  more  economical  method  and  one  which 
would  not  affect  ile  Savour  or'delicate  colour  of  the  fruit. 

Mr.  Maximilian  Toch  said  that  according  to  his  ex- 
perience the  cheapest  method  was  the  use  of  sterilised  air, 
for  if  certain  germs  were  not  excluded  the  fruit  would  begin 
to  decay.  He  had  preserved  an  apple  for  several  months 
in  air  filtered  through  cotton  and  heated  to  a  temperature 
of  3iio  . 

Dr.  H.  Schweitzkh  stated  that  he  had  read  a  very 
interesting  report  on  experiments  which  were  carried  out  in 
J." ranee,  and  in  which  that  very  subject  was  reported  (this 
Journal,  189o,  880).  Grapes  and  other  fruit  were 
hung  in  a  chamber  in  which  was  a  dish  containing  a 
small  quantity  of  alcohol.  The  fruit  kept  perfectly  for 
some  months  without  a  trace  of  decomposition. 

Dr.  Wm.  D    Hoene  stated  that  he  had  bad  occasion  to 
experiment    on    similar  lines.     A   large  shipper   of  olives 
asked   his   assistance  in  finding   a   method  for   preserving 
them.     Oliver  are  not  picked  until   they  are  about  ripe,  and 
are  then  treated  with  salt  water.     After  about  three  weeks 
they  arc  very  apt  to  spoil.      It  occurred  to  him  that  this  was 
due  to  micro-oi  e;mi-ius.  so  he  carefully  washed  the  salt  water 
off,  and  then  put  the  olives  into  sterilised  water  in  sterilised 
bottles,    with  a    small   amount    of  antiseptic,  80    per    cent. 
alcohol,  boric  acid,  salicylic  acid,  and  so  on  ;  but  the  olive-. 
became  mouldy   and   spoiled.     Successive   sterilisations  at 
low     temperatures     were      more    successful.     The    olives 
remained  perfectly  good  in  appearance  until   the  water  had 
all  evaporated,      lie  was   inclined   to   think  that  this  was  a 
more  promising  method  of  preserving  fruit  than  in  silt  water. 
Dr.  II.  Emu  mann  stated  that  the  method  of  preserving 
olives  must  he   entirely   different  from  that  employed  tot- 
food,  which  was  always  acid.     In  the  ease  of  the  olives  the 
treatment    which    they    received    rendered    them    alkaline. 
After  the   olivis    have    been    harvested  they  are   laid   in  an 
alkaline  solution  and   a   good   deal   of  tannin  is  extracted, 
and  if  the  nli\es  are  examined  it  is    found    that  the  exterior 
of  the  olive  has  no  alkaline  reaction.     It  would  be  easier  to 
preserve  food,  which  is  acid,  than  to  preserve  these  alkaline 
foods. 

Mr.  E.  II.  Gane  recommended  the  use  of  chloroform 
vapour. 

Dr.  H.  SchwEITZEB  stated  that  he  had  also  had  some 
correspondence  on  this  subject  of  the  preservation  of  olives. 
( >ue  of  the  largest  growers  in  the  country  told  him  that 
first  the  olives  were  put  into  an  alkaline  liquid  ami  after 
they  were  taken  out  they  were  treated  with  hydrochloric 
acid  until  a  faint  acid  reaction  was  obtained. 

Dr.  II.  Endi  mann  stated  that  this  neutral  reaction  was 
only  on  the  surface.  Inside  the  olive  the  reaction  was 
decidedly  alkaline. 

Mi.  ]!.  C.  V.  oi >i  K  said  that  a  1  per  cent,  solution  of 

formaldehyde   would   keep   anj  tool    perfectly,  and  that  it 
was  not   improbable  that   it  might  be  used  with  advat 

for  the  preservati f  fruit. 

Dr.  II.Scnwi  irzn:  stated  that  its  poisonous  qualities 
would  hinder  its  being  used. 

Mr.  R.  C.  W COCK  said   he  thought  not   in  such  small 

quantities. 

Mr.  M.  Ti»  ii  stated  that  he  knew  of  no  method  which 
•would  yield  more  favourable  results  than  that  of  sterilisa- 
tion, and  that  fruit  with  an  unbroken  rind  was  impervious 
to  germs. 
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Acid-resisting  Lining  for  Metallic  Vessels,  A  New  or 
Improved.  R.  Preston  and  T.  Thornlev,  llurv.  ling. 
Pat.  21,177,  Nov.  8.  1894. 
Tins  acid-resisting  lining  is  formed  by  a  mixture,  in  various 
proportions,  of  commercial  asbestos,  litharge,  and  a  solution 
of  silicate  of  soda  or  potash,  or  both,  with  or  without  the 
addition  of  either  or  both  an  insoluble  silicate  such  as  slag 
or  sand,  and  a  suitable  insoluble  sulphate  such  as  sulphate 
of  lime  or  of  barium. 

The  following  proportions  have  been  found  to  give  the 
best  results  in  practice:-  Asbestos,  20  parts;  litharge, 
in  parts;  crushed  slag,  70  parts.  These  ingredients  are 
ground  or  mixed  together,  and  a  sufficient  quantity  of 
the  silicate  solution  is  added  to  form  a  paste,  which,  when 
applied  to  the  walls  of  the  vessel,  adheres  firmly  thereto,  dries 
quickly,  and  when  dry,  resi-ts  the  action  of  ordinary  mineral 
acids,  and  the  effects  of  changes  of  temperature. — S.  P  E. 

Filtering  of  Liquids,  Improvements  in  or  relating  to.    A.  ,1. 

Remit.    London.       From    A.   Haacke,   Celle,    Germany. 

Eng.  Pat.  1  107,  Jan.  21,  1895. 
When  it  is  desired  to  clean  the  filtering  medium  or  filter 
on  which  is  deposited  a  coating  of  intercepted  impurities, 
steam  or  air  is  applied  in  an  opposite  direction  to  that  of  the 
normal  flow  of  the  liquid  through  the  filter,  whereby  the 
coating  ■with  the  accumulated  impurities  is  removed,  with- 
out opening  the  tilter  easing.  If  steam  he  used,  the  filter  is 
also  sterilised. —  B.  S. 

Beating,  Evaporating,  Distilling,  and  Condensing  [pn'nci- 
pally   Sugar  Juices],  Improvements   m   Apparatus  for. 

F.    II.    Kvdman,  Weg   Delft,    Holland,      ling.    Pat.  2723 

Feb.  7.  L895. 
In  tubular   beating,  evaporating,  distilling,  and    condensing 
apparatus   ,i~  usually  made,  where  the  steam  is  outside,  and 
the   liquid    passes  through   the   tubes,  there  are   two  great 
disadvantages    (a)  The  accumulation  of  a  film  of  condensed 

•  Any  of  the-,  specifications  may  be  obtained  by  post  by  remitting 
8(/.— the  >,rfee  new  lixeit  forall  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton liuildmgs,  Chancery  Lane,  London,  V  J  I, 
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water  on  the  outsides  of  the  tubes,  whhh  film  acts  as  a 
non-conductor  of  heat,  and  (i)  The  deposition  of  solid 
matter  on  the  insides  of  the  tubes.  The  former  objection  is 
obviated  by  arranging  troughs,  gutters,  fiat  Bheets,  or 
channels  below  the  tubes  to  collect  and  carry  away  con- 
densed water ;  and  to  ensure  that  the  condensed  water  is 
rapidly  passed  into  the  troughs,  looped-shaped  wires,  thin 
"flanges,  or  helical  flanges  are  arranged  on  the  tubes  and 
dip  into  the  troughs  or  the  like.  The  latter  objection  is 
obviated  by  not  allowing  the  liquid  to  evaporate  within  the 
tubes,  but  in  a  separate  evaporating  chamber,  to  which  it 
is  led  by  a  tube  provided  with  a  self-acting  valve.  The 
liquid  is  forced  through  the  tubes  so  as  to  completely  fill 
them,  and  preferably  travels  at  a  speed  of  from  .")  to  10 
feet  per  second.  To  prevent  priming  and  loss  of  material, 
a  safetv  arrangement  is  employed  in  the  evaporating 
chamber,  consisting  of  layers  of  corrugated  or  coiled  wire- 
cloth  with  meshes  of  different  sizes,  the  corrugations  in  the 
various  layers  being  arranged  crosswise.  This  wire-cloth 
takes  up  the  whole  space  above  the  boiling  liquid  to  the 
vapour  outlet.  When  no  deposit  is  formed  on  evaporating, 
the  apparatus  may  consist  only  of  a  tubular  heater 
below  and  an  evaporator  with  wire-cloth  above.  The 
arrangement  can  be  used  with  multiple-effect  apparatus,  or 
with  apparatus  having  the  steam  inside  the  tubes  and  the 
liquid  outside;  and  is  suitable  for  treating  sugar  juice, 
for  surface  condensers  for  steam  engines,  and  for  other 
purposes. —  1*.  S 

Continuous  Concent  ration  of  Liquids,  Improvements  in 
Methods  and  Apparatus  for.  S.  if.  Lillie,  Phila- 
delphia, U.S.A.  Eng.  Pat.  2824,  Feb.  8,  1895. 
This  invention  relates  to  apparatus  in  which  the  solution 
undergoing  concentration  has  a  practically  continuous 
flow  through  the  evaporating  apparatus,  the  rate  of  flow 
varying  with  the  rapidity  with  which  the  apparatus  is 
working  and  with  the  degree  of  concentration  desired. 
The  rate  of  flow  is  regulated,  and  consequently  the 
density  of  the  concentrated  solution,  automatically,  by 
means  of  the  weight  of  the  solution  leaving  the  apparatus. 


In  the  vacuum  evaporating  apparatus  shown,  the  liquid 
enters  by  a  tube  s,  provided  with  a  hand  valve  o1,  and 
another  valve  r,  automatically  controlled  by  the  float  f 
in  the  chamber  F  and  by  connecting  levers,  the  chamber 
being  in  communication  with  the  bottom  of  the  evaporating 
chamber  E,  so  that  as  the  level  of  liquid  in  this  vessel  rises 
or  falls,  the  supply  is  cut  off  or  increased,  whereby  the 
level  is  kept  constant.  The  pan  E  is  provided  with  two 
plates  connected  by  tubes,  and  steam  is  admitted  by  the 
main  S   to  the  space  between   the  plates  surrounding  the 


tubes,  while  the  vapour  evolved  passes  away  through  'he 
main  H.  The  concentrated  liquid  is  carried  away  through 
a  tube  h,  and  driven  by  the  centrifugal  pump  B  through  the 
tube  c,  a  balanced  piston  valve  V  regulating  the  flow.  This 
valve  is  operated  automatically  by  the  rise  and  fall  of  a 
weighted  flexible  diaphragm  D  in  the  air-tight  chamber  C. 
The  lower  part  of  this  chamber  is  connected  by  a  tube  to 
an  upright  tube  G,  which  is  open  at  the  top  to  the  space 
above  the  liquid  in  the  pau  E,  while  below,  it  is  connected 
to  the  liquid  outlet  therefrom.  The  liquid  rises  in  the  tube 
G,  and  thus  there  is  a  greater  or  less  tendency,  according  to 
its  density,  to  raise  the  diaphragm,  and  thereby  cut  off  or 
open  the  flow  of  liquid  past  the  valve  V.  The  upper  part 
of  the  chamber  C  is  connected  to  a  vertical  tube  i,  and 
•water  or  counterpoise  column  J,  the  top  of  which  is  also  in 
communication  with  the  vapour  space  in  the  pan,  and  is 
provided  with  a  gauge-glass  u,  marked  for  specific  gravitie-. 
By  means  of  the  valves  in  the  water  connection  I  and  in  the 
drain  pipe  m,  the  column  J  may  be  filled  to  any  height 
with  water,  and  the  level  of  the  latter  changed  as  required, 
whereby  it  will  be  seen  that  the  density  at  which  liquid  can 
flow  through  the  valve  V  will  also  be  varied  as  desired. 
Various  modifications  are  described  and  illustrated.  The 
improvements  may  be  applied  to  multiple  as  well  as  to 
single  effect  apparatus,  and  are  also  applicable  to  extractors 
or  any  apparatus  in  which  solutions  of  substances  are 
made,  and  in  which  the  density  of  the  resulting  solution 
depends  upon  the  rate  at  which  it  is  run  through  the 
apparatus. — R.  S. 

Filtering  Apparatus,  Improvements  in.     A.  Cabane,  Adge- 
Herault,  France.     Eng.  Pat.  3,510.  Feb.  18,  1895. 

These  improvements  relate  to  filtering  apparatus  operating 
with  or  without  pressure,  and  filtering  without  the  use  of 
felt  or  woven  fabric,  any  quantity,  from  a  centilitre  to  the 
largest  quantities  required,  of  any  non-corrosive  liquids, 
according  as  use  is  made  of  paper  pulp,  asbestos  powder, 
or  sheets  of  special  filter  paper.  The  apparatus  consists  of 
a  cylindrical  body  closed  by  a  cover  making  a  hermetic 
joint,  and  having  a  central  union  for  receiving  either  a  pipe 
when  filtering  large  quantities,  or  a  funnel  for  smali 
quantities.  Below  the  cover  is  a  perforated  disc  for 
distributing  the  liquid  over  either  reversed  cones  of  wire 
gauze,  a  double  disc  of  perforated  sheet  metal  and  wire 
gauze,  or  a  single  disc  of  wire  gauze. — K.  S. 

Drying  Superphosphates  and  other  Granular  Materials, 
Improvements  in  anil  relating  to  Apparatus  for.  C. 
Zimmermann,  Harburg ;  O.  Kuperti,  A.  Borgnis,  C. 
von  Merck,  and  E.  Merck,  Hamburg,  Germany.  Eng. 
Pat.  4429,  March  1,  1895. 

The  apparatus  consists  of  a  vertical  chamber  provided  with 
a  chimney  at  the  top.  The  material  to  be  dried  is  shot 
through  a  delivery  pipe  from  a  conveyor,  on  to  the  top 
inclined  shelf  of  the  shaft.  It  subsequently  falls  from 
shelf  to  shelf  owing  to  the  shake  imparted  to  each  by  a  rod 
which  passes  through  the  wall  of  the  shaft  and  is  actuated 
by  a  belt  pulley  and  eccentric.  The  shelves  are  suspended 
by  chains,  the  length  of  which  is  adjustable  from  outside 
the  apparatus,  so  that  the  inclination  of  the  shelf  may  be 
varied  in  order  to  accelerate  or  retard  the  duration  of  the 
drying  process  according  to  the  nature  of  the  material.  The 
contents  of  each  shelf  can  be  viewed  through  doors  situated 
on  opposite  sides  of  the  shaft.  At  the  bottom,  the  material 
falls  on  an  inclined  plane,  and  thus  passes  out  of  the 
chamher ;  the  heating  furnace  is  set  laterally  to  facilitate 
this  removal. — A.  G.  B. 

Alarm-Thermometers,  and  Apparatus  connected  therewith, 

for  the  Automatic  Transmission  to  a  Distance  of  Signals 

indicating   Deviations  or   Fluctuations  of   Temperature 

beyond  Predetermined  Limits,  Improvements  in.     E.  Tem- 

pel,   Bremen,    Germany.      Eng.    Pat.    13.647,   July    16, 

1895. 

The  thermometer  is  made  with  a  number  of  small  platinum 

rods  or  pins  passing  through  and  sealed  into  the  glass  tube, 

namely,  two  passing  into  the  balb,  and  as  many  as  required 

at  any  desired  distance  apart  along  the  stem.     These  pins 

project  inwardly  into  the  bulb  or  into  the  mercury  column, 
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and  also  outwardly  beyond  the  outer  surface  of  the-  glass. 
Two  contacts  are  adjustably  arranged  upon  the  glass  tube 
or  upon  a  parallel  insulating  rod  or  bar,  one  for  the  upper 
or  predetermined  maximum  temperature,  and  one  for  the 
lower  or  predetermined  minimum  temperature.  It  is 
iry,  therefore,  to  signal  when  the  temperature  falls 
helow  the  minimum  or  rises  above  the  maximum,  and  to  do 
this  the  maximum  contact  anil  one  of  the  bulb  pins  form 
an  open  circuit  through  a  battery  and  bell,  which  circuit  is 
closed  when  the  mercury  in  the  thermometer  rises  to  make 
the  maximum  contact  |  while  the  minimum  contact  and  the 
second  of  the  bulb  pins  form  a  continuous  or  constant 
circuit  through  a  hell  working  ou  the  closed  circuit  system 
and  battery ;  bin  irhen  the  temperature  falls  below  the 
minimum,  the  relaj  armature  in  the  bell  leaves  its  position 
of  rest  and  closes  a  circuit  through  the  bell,  the  first- 
mentioned  battery,  and  the  two  bulb  pins,  thereby  sounding 
the  signal. — 1!.  S. 

Bituminous  Compound  Material,  Improvements  in  »i 
appertaining  to  Apparatus Jor,  and  the  Art  of  Treating, 
Working,  and  Handling  Bituminous  or  Similar  Com- 
pounds and   Articles  made   therefrom.     E.  F.    Badgley, 

A.   K.   Green,  and  A.   Crockett,  San    Francisco  (Cal.), 
I    S.A.     EDg.  Pat.  13,761,  July  18,  1895. 

The  material  employed  by  these  patentees  consists  of  various 
mixtures  of  asphaltum,  bitumen,  or  petroleum  residuum, 
with  earthy  and  siliceous  matter.  These  ingredients  are 
heated  together  in  a  covered  vessel  and  the  lubricating  and 
greasy  constituent?  of  the  petroleum  are  distilled  off.  The 
still  is  provided  with  an  agitator,  and  the  operation  is 
assisted  by  passing  a  blast  of  hot  air  through  the  mass 
under  treatment. 

More  or  less  of  the  oily  distillates  are  removed,  according 
to  the  use  to  which  the  material  is  to  be  put ;  thus,  for  pave- 
ments, enough  to  prevent  the  compound  from  softening 
under  solar  heat ;  whilst  for  pipes  and  conduits,  which  are 
to  be  used  under  ground,  more  oils  may  be  left  in  the  mass. 

When  it  is  desired  to  make  articles,  such  as  "pile 
covering  or  armour,  fence  posts,  panels,  floor-tiles,  slabs 
for  various  uses,  flower-pots,  electrical  insulators,  railway 
ties,  &c,  &c. ,"  the  mixture  is  allowed  to  How- over  sheets 
of  perforated  paper,  canvas,  open-mesh  cloth,  wire-cloth, 
or  sheet  metal  unwound  from  a  reel  on  to  a  table,  which 
is  heated  below  by  a  furnace.  The  sheet  is  cut  up  as 
desired,  either  by  a  cutting  wheel  or  by  a  plate  working 
in  a  groove.  Pipes  are  made  by  winding  the  sheet  material 
one  or  more  times  round  a  core  or  mandrel. 

The  patentees'  material  is  readily  worked,  as  it  does  not 
stick  to  tools,  &c,  if  these  be  hotter  than  itself,  or  if  they 
be  kept  w<  t. 

As  soou  as  shape  has  been  given  to  the  articles  under 
manufacture,  they  an-  cooled  and  permanently  consolidated. 

The  patentees  especially  claim  that  greater  uniformity  of 
product  is  obtained  by  their  method  than  by  the  older 
methods. — E.  R.  B. 

Wasti  Oil  "r  other  Fluids,  A  Neto  or  Improved  Apparatus 

for    Filtering.      T.    Atkins    and   T.    A.   Harris.    London. 
Eng.  Tat.  14,434,  July  30,  189a. 

This  apparatus  consists  of  an  outer  vessel  to  contain  the 
impure  fluid,  and  an  inner  cylinder  into  which  the  filtered 
oil  passes.  Within  the  inner  cylinder  is  a  filter  chamber, 
which  can  he  screwed  down  from  above  into  a  socket  con- 
taining a  valve.  The  act  of  screwing  down  tic  filter 
chamber  opens  the  valve  and  allows  the  unfiltered  material 
to  pass  upwards  through  the  filter  and  into  tin-  inner 
cylinder,  whence  it  can  he  run  off  by  means  of  a  tap.  The 
filter  cbumber  contains  the  filtering  material,  such  as 
charcoal,  sand,  &C.,  placed  on  perforated  plates,  "  separated 
by  spiral  springs  of  graduated  strengths,  to  enable  the 
filtering  material  to  be  compressed  to  different  densities  by 
means  of  a  winged  nut  and  bolt  or  other  suitable  means." 
The  whole  filter  chamber  can  be  removed  without  dis- 
turbing the  contents  of  either  the  inner  or  outer  cylinders. 
In  order  to  avoid  disturbance  of  the  unfiltered  liquid  which 
may  be  clarifying  by  precipitation,  the  unfiltered  fluid  is 
carried  to  the  bottom  by  means  of  a  tube.  A  layer  of 
water  placed  below  the  impure  oil  facilitates  the  deposition 
of  heavy  particles. —  C,  A.  M. 


Evaporatorsfor  obtaining  Common  Salt,  and  for  Analogous 
Purposes,  Improveim  nts  in  or  relating  to.  T.  Scott, 
Edinburgh.     Eng.  Pat.  15,197,  Aug.  13,  1S95. 

la  is  specification  describes  means  for  operating  and 
cleansing  evaporating  vessels  for  concentrated  saline  solu- 
tions when  worked  by  steam  heat,  by  regular  and  frequeut 
Bushing  with  fresh  or  nearly  freshwater,  to  dissolve  and 
remove  "  salt-scale." 

Specially  constructed  evaporators  heated  by  close  Bteam 
are  described  and  claimed,  and  also  the  method  of  usiu^ 
hot  distilled  water  from  the  secondary  pans  of  salt 
evaporators  for  the  purpose  of  dissolving  rock  salt  to  form 
brine. — K.  > 

Vaporising  Hydrocarbons  or  other  Volatile  Liquids,  and 
M     mg   lit.     Vapour  with    Air  for    Use    in    Motors, 
Improvements   in    Apparatus    for.      II.    \\".  Grist,   Phila- 
delphia, IVnn.,  U.S.A.     Eng,  Pat.  16,096,  Aug.  -'7,  1895. 
See  under  II.,  page  105. 


II.-FUEL.  OAS,  AND  LIGHT. 

Coal    Ash.    Relation    between    Fusibility    and   Chemical 
Composition.     E.  Prost.     Monit.  Scient.  1895,560 

Th.it  the  ash  be  sufficiently  refractory,  is  an  important 
requirement  in  regard  to  coal  intended  for  use  as  boiler 
fuel.  The  principal  constituents  of  coal-ash,  variations  in 
which  influence  its  fusibility,  are — Sit !_,,  All  > ;,  Fe_,(  >.,  I'.o  I. 
MgO.  In  a  table,  the  molecular  composition  of  a  series  of 
samples  (Belgian)  is  given,  together  with  notes  regarding 
the  behaviour  of  the  latter  when  heated.  Three  appi 
mately  known  test  temperatures  were  employed:  1,1 
1,350°  and  1,450^— 1,500°  C. 

From  these  results  it  is  concluded  that  the  degree  of 
fusibility  depends  ou  the  ratio  of — (  I  )  ALjOj  to  Sil  I  . 
(2)  Remaining  bases  (Call,  MgO,  I'e.ii)  to  AU  >.,.  In 
general,  the  melting  point  decreases  as  the  percentages  of 
Sit  >.,  aud  bases  (excepting  Ah03)  increase,  and  in  this 
respect  Fe.Jl,  has  a  greater  influence  than  Cat).  In 
presence  of  very  large  proportions  of  "  bases  " — which  are 
per  se  highly  refractory — the  fusibility  again  decreases. 

— II.  T.  P. 

Petroleum  Oils,  The  Quality  of.     R.  Kissling.     Zeits. 
angew.  Chem.  1895. 

A  CIBCULAR  has  recently  been  issued  h\  Messrs.  Dirks  and 
Mollmann.  Osuabruck,  embodying  the  results  of  tests  of 
illuminating  petroleum-  made  by  B.  Kohlmann  during  the 
last  1-  year-,  in  which  it  is  soujjht  to  substantiate  the 
statement  that  there  has  been  a  steady  depreciation  in 
the  quality  of  these  oils  supplied  to  the  German  market. 
The  tests,  however,  as  pointed  out  in  the  present  com- 
munication, are  limited  to  "flash  points,"  upon  which 
it  is  contended  there  is  no  public  opinion  to  substantiate. 
The  following  table  of  Kohlmanu's  results,  rearranged  from 
the  original,  shows  that  he  fails  even  to  establish  a  steady 
lowering  of  the  flash  point :  — 
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Kohlmann's  proposal  to  raise  the  legal  niiuinnm  from 
L'l  ,  a-  at  pr<  sent,  to  37  a  ,  which  i-  stated  lobe  the  Austrian 
legal  minimum,  is  adversely  criticised. — C.  F.  C. 
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Nitrogen  and  the  Nitrogen  Products  derived  from  Coal. 

Knublaueh.     J.  f.  Gasbeleuchtung,  38,  753  and  769. 

See  under  III.,  paye  lofi. 

Acetylene,  The  Toxicity  of.     L.  Brociner.     Comptes  rend. 

121,  773-774. 

See  under  XVIII.  B.,  page  131. 

Acetylene,  The  Poisonous  Properties  of.     N.  Grehant. 
Comptes  rend.  121,  [17],  564. 
See  under  XVIII.  B.,  page  131. 

PATENTS. 

Water-Gas,  Improvements  in  Apjutratus  for  Generating 
and  Carburettiny.  W.  A.  Foumess,  Manchester.  Eng. 
Pat.  14,8S5,  Aug.  3,  1894. 

The  generator  has  a  hollow  cylindrical  conical-topped  base 
of  cast-iron,  the  cylindrical  walls  of  which  are  perforated. 

The  blast  (with  steam)  is  admitted  to  the  interior  of  the 
base,  and  is  heated  by  impinging  against  the  lower  side  of 
the  conical  top,  upon  the  upper  side  of  which  the  mass  of 
hot  fuel  rests.  It  issues  through  the  perforations  in  the 
wall,  into  an  annular  flue  surrounding  the  base,  aud  thence 
passes  up  through  the  mass  of  fuel. 

The  carburettor  consists  of  a  cast-iron  cylinder  set  in  an 
annular  flue,  the  tup  of  which  communicates  with  the 
generator,  and  into  which  the  oil  spray  for  emichiug  is 
injected.  The  iron  cylinder  has  an  exit  pipe  above,  and  at 
the  bottom,  is  open  to  the  Hue  surrounding  it. 

It  is  filled  with  a  number  of  perforated  grids,  which  store 
the  heat  required  for  "fixing"  the  enriching  vapour  as  it 
passes,  along  with  the  water-gas,  through  them. 

As  the  producer-gas  passes  up  through  these  grids,  it  is 
completely  burnt  by  an  air  blast  admitted  at  the  lower  part 
of  the  carburettor.  The  mode  of  working  is  that  usually 
followed.— K.  B.  P. 

Carbides  and  Illuminating  Gas  derived  therefrom,  Improve- 
ments in  the  Production  of  Metallic.  G.  B.  Ellis,  London. 
From  T.  L.  Willson,  New  York,  U.S.A.  Eng.  Pat. 
16,342,  Aug.  27,  1894. 

Pulverulent  lime  and  coke,  or  coal,  are  mixed  in  the 
proportions  of  !l  to  (i  and  heated  in  an  electric  furnace 
consisting  of  a  carbon  hearth  or  crucible,  which  forms  one 
electrode,  and  an  upright  carbon  pencil  forming  the  other. 
I'nder  the  intense  heat  obtainable,  calcium  carbide  is 
formed,  which  solidifies  in  crystalline  masses,  and  on  being 
brought  in  contact  with  water,  generates  acetylene.  The 
calcium  carbide  produced  in  this  manner  is  stated  to  be 
distinguished  from  that  hitherto  produced  by  its  being  in 
the  form  of  a  crystalline  mass  instead  of  being  amorphous 
and  incapable  of  aggregation  into  a  solid  mass,  and  also  by 
its  "  almost  complete  purity."  Each  pound  of  carbide  will 
produce  5"8  cb.  ft.  of  acetylene  (at  atmospheric  pressure). 

— It.  B.  P. 

Carbides,  Improved  Metallic,  applicable  for  Use  in  the 
Production  of  Acetylene,  and  Meant  of  producing  the 
same.  T.  L.  Willson,  New  York,  U.S.A.  Eng.  Pat. 
16,705,  Sept.  1,  1894. 

The  subject-matter  of  this  patent  appears  to  be  identical 
with  Eng.  Pat.  16,342  (see  foregoing),  but  the  third  claim 
is  modified.— It.  B.  I'. 

Gas  [Acetylene']  for  Illumination,  Heating,  and  other 
Purposes,  and  in  Apparatus  therefor,  Improvements  in 
the  Manufacture,  Distribution,  and  Use  of.  T.  L.  Willson, 
New  York,  U.S.A.     Eng.  Pat.  21,222,  Nov.  5, 1894. 

This  invention  relates  to  the  general  utilisation  of  acetylene 
gas  in  the  place  of  ordinary  coal-gas. 

The  production  of  the  gas  is  effected  by  bringing  a  suitable 
metallic  carbide  in  contact  with  water,  and  the  gas  may  be 
mixed  with  a  suitable  quantity  of  air  to  cause  it  to  burn 
with  a  clear  flame.  The  following  points,  amongst  others, 
are  claimed.  Distributing  the  gas  under  high  pressure,  and 
a  method  of  automatically  adjusting  the  rate  of  production 
to  that  of  the  consumption. — It.  B.  P. 


Calcium  Carbide,  Improvements  in  Apparatus  for  Decom- 
posing. H.  Gabe,  Copenhagen,  Denmark.  Eng.  Pat. 
17,746,  Sept.  23,  1895. 

The  patentee's  apparatus  is  shown  in  central  vertical 
section  in  the  figure,  where  d  is  a  gas-bell,  to  the  crown  of 
which  two  or  more  charge-chambers,  g  g,  are  attached. 

The  charge-holders,  k  k,  are  cylindrical  vessels  with 
perforated  walls,  and  contain  layers  of  calcium  carbide 
separated  by  discs  of  waterproof  material. 

In  using  the  apparatus,  the  gland  n  is  slacked  and  the 
rod  m  depressed  so  far  that  the  lowermost  layer  of  calcium 
carbide  is  immersed  in  the  water;  acetylene  is  now  evolved, 
and  the  bell  and  its  attached  structures  rise.  If  e  be 
opened,  the  gas  escapes  by  the  apei -tares  ff  into  e,  and  thence, 
by  /',  reaches  o,  where  it  deposits  any  water  carried  over  ; 
ij  is  a  filter.  The  layers  of  carbide  may  be  successively 
brought  into  contact  with  the  water,  by  manipulating  the 
gland,  and,  when  the  charge-holder  is  exhausted,  another 
may  be  brought  into  use. 

The  above  apparatus  is  intended  for  domestic  use  ;  for 
larger  uses,  the  same  structure  of  charge-holder  is  employed, 
but  it  is  now  suspended  in  a  fixed  position  from  the 
interior  of  a  bell,  which  is  kept  immersed  in  water.  The 
water  inside  this  bell,  according  to  the  amount  of  acetylene 


generated,  is  more  or  less  displaced.  There  are  gas  exits, 
both  from  the  top  and  from  near  the  bottom  of  the  bell,  the 
latter  conducting  to  a  holder,  and  being  for  use  in  the  event 
of  the  charge  retaining  water  and  so  continuing  the  genera- 
tion of  acetylene,  at  a  time  when  none,  or  a  less  quantity  of 
acetylene,  is  being  removed  direct  from  the  bell,  for  use. 

— E.  R.  B. 

Acetylene,  Automatic  Gas-generating   Lamp.     C.  Kaestner, 
Halle-on-Saale,  Germany.    Eng.  Pat.  18,824,  Oct.  8,  1895. 

This  lamp  consists  of  an  upper  vessel  containing  water, 
attached  to  a  lower  one  containing  calcium  carbide.  The 
connecting  piece,  joining  the  two  vessels,  contains  an  elbow 
or  bent  pipe  in  which  is  a  cock  and  a.  non-return  valve, 
This  pipe  delivers  the  water  to  a  felt  filter ;  underneath 
which  is  a  plate,  with  a  single  funnel-shaped  downward 
extension.     The  aperture  of  the  funnel  "  is  made  of  a  size  to 


104 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


LFeb.  29,  1896. 


correspond  with  the  consumption  of  gas  by  the  lamp,  and 
in  such  a  manner  that  only  a  single  drop  can  form  at  this 
place."  The  acetylene  formed  by  the  reaction  of  the  water 
upon  the  calcium  carbide  escapes  to  the  burner  by  a  pipe 
also  provided  with  a  cock.  To  extinguish  the  lamp  the 
water  is  first  turned  off  and  then  the  gas  cock. 

To  prevent  the  flame  from  smoking,  the  gas  is  made  to 
escape  at  the  burner  through  "  extremely  fine  holes." 

— K.  R,  II. 

Gas,  Manufacture  of  [Petroleum'],  and  Apparatus  therefor, 
Improvements  relating  to  the.  .1.  M.  Hosselaar  and 
J.  F.  M.  van  der  Klshout,  lirussels.  Kng.  Pat.  23,278, 
Nov.  3>>.  1894. 

The  patentees  especially  aim  at  obtainiug  a  relatively  very 
perfect  vaporisation  of  the  petroleum  immediately  upon  its 
introduction  to  a  retort,  heated  to  a  "  sombre  red  heat  " 
(H00° — 900'  ('.).  It  is,  according  to  them, "  not  sufficient  for 
the  atmosphere  merely  of  the  retort  to  have  this  temperature  ; 
it  is  necessary  that  there  shall  be  contact  between  the 
petroleum  and  a  suitably  heated  wall."  If  the  petroleum 
arrive  in  the  heating  chamber  in  a  liquid  state  at  all,  it  must 
be  drop  by  drop,  or,  however  thin  the  wall  may  be.  there 
will  be  local  lowering  of  its  temperature,  and  vaporisation 
of  an  improper  kind  will  result.  Much  of  such  vapours  so 
produced  will  not  be  dissociated  upon  their  subsequent 
contact  with  the  hot  walls  of  the  retort,  but  will  condense 
as  soon  as  they  are  brought  to  a  loner  temperature. 

The  inventors  describe  apparatus  suitable  both  for 
industrial  and  for  domestic  installations.  The  latter  has  the 
shape  of  a  doubly-convex  lens,  and  is  contained  by  a  protec- 
tive vessel  of  like  shape.  The  nozzles  of  two  or  more  Bunsen 
burners  penetrate  the  periphery  of  the  outer  vessel  (the 
apparatus  is  disposed  with  its  longest  radii  in  a  horizontal 
plane),  and  discharge  their  flames  upon  the  inner  vessel,  so 
that  this  latter  is  entirely  enveloped  iu  flame,  and  its 
temperature  is  raised  thereby  to  the  desired  red  heat.  Drop 
by  drop,  petroleum  is  now  allowed  tn  fall  iuto  the  interior  of 
the  inner  vessel,  the  orifices  of  the  tubes  admitting  the 
petroleum  being  provided  with  conical  plugs  attached  to 
rods  passing  down  the  tubes,  which  rods  may  be  regulated 
by  manipulating  screws  suitably  arranged. 

The   industrial  apparatus   consists    of    two    retorts   > 1- 

muuicating  with  each  other  at  the  end  remote  from  the  feed 
and  the  gas  take-off  ;  the  retorts  are  entirely  enclosed  in  a 
furnace. —  E.  R.  11. 

Gas  Generators,  Improvements  in  Oil-feeding  Apparatus 
for.  O.  N.  Guldlin,  Fort  Wayne, 'U.S.A.  Eng.  Pat. 
23,455,  Dec.  :!,  1894. 
Tin:  arrangement  patented  is  for  automatically  controlling 
the  quantity  of  oil  used  for  enriching  water-gas.  A  meter 
is  used  to  measure  the  quantity  of  oil  employed,  a  steam- 
pump  for  fiuiing  the  oil  into  the  superheater,  ami  an  auto- 
matic governor  on  the  steam-inlet  of  the  pump,  by  the 
action  of  which  a  uniform  pressure  i>  maintained  in  the  oil- 
delivery  pipe. — R.  15.  P. 

Liquid  Hydrocarbons,  and  /Ac  Production  therefrom  of 
Gas  and  Valuable  By-Products,  Improvements  in  and 
Apparatus    for    tin     Treatment   of.       v.    Dvorkovitz, 

Loudon.  Kng.  1'at.  23,671,  Dee.  5,  189  \. 
According  to  this  invention,  by  causing  petroleum  (or 
other  liquid  hydrocarbon)  to  flow  through  an  extensive 
series  of  retorts,  in  which  it  is  progressively  subjected  to 
temperatures  ranging  from  300°  C.,  or  even  i-  low,  in  some 
."as  150°  P.,"  up  to  1,000°  C.  (dull  red  heat),  it  is 
possible  to  obtain  from  it  not  only  gas,  but  also  ■'valu- 
able liquid  by-products,  which  are  in  part  of  a  novel 
character,  consisting  as  thej  arc  said  to  do,  of  unsaturated 
hydrocarbons  of  hitherto  unknown  series,  and  containing 
also  benzol,  toluol,  xylol,  and  the  like."  No  coke  ami  but 
very  little  pitch  is  produced. 

The  retorts  are  arranged  in  inversely-inclined  positions, 
the  lower  end  of  each  retort  communicating  with  that  below 
it  by  connecting-pipes. 

The  retorts  are  contained  in  a  chamber  connected  with 
the  furnace,  the  chamber  being  SO  dh  ided  up  into  flues  that 
the  heated  products  of  combustion  from   the   furnace   raise 


the  lowest  retorts  to  temperatures  not  exceeding  1,000'  C, 
whilst  the  uppermost  retorts  in  the  bench  may  have  tempe- 
ratures as  low  as  300°  C.  These  retorts  arc  of  great  width 
and  small  depth. 

Hie  pipes  which  traverse  the  upper  part  of  the  chamber 
conduct  the,  now  warmed,  hydrocarbon  to  the  first  retort. 
The  gas  formed  and  the  liquid  hydrocarbon  products  pass 
from  retort  to  retort  and  finally  escape  by  a  down-pipe  from 
the  lowest  retort  in  tin-  bench  (nearest  the  Furnace)  into  a 
main,  where  any  heavy  condensed  matter  collects.  A  rising 
pipe  conducts  the  gases  from  the  main  to  the  condensers, 
&c,  where  the  unsaturated  hydrocarbons  are  deposited, 
the  permanent  gas  passing  on  to  the  gasometer. — E.  R.  li. 

Gas  from  Carbonaceous  Matter,  Improvements  in  Appara- 
tus or  Furnaces  for  Producing,  C.  W.  Pinkney,  Smeth- 
wick.     Eng.  Pat.  2017,  Jan.  ■>:>,  1895. 

Tats  patentee  claims,  for  gas-producing  furnaces,  a  vertical 
3-zoned  fuel  chamber,  such  that  into  its  upper  part  (or 
zone),  P  P,  raw  fuel  may  be  fed  by  the  hopper  T,  and 
incaudescent  fuel  exist  in  its  lower  part  E,  while  at  its 
intermediate  part   or   zone    11  the    fuel  is    acted   upon   by- 


steam  (superheated  or  other*  ise)  and  air.  To  carry  out 
this  latter  process,  the  intermediate  part  is  provided  with 
vertical  and,  generally,  inclined   grate  bars   C  C,  and  the 
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whole  of  this  part  of  the  fumaee  is  surrounded  by  the 
annular  chamber  D  D,  to  which  air  and  steam  are  admitted 

by  Q  Q1- 

The  gas  exit  is  at  G,  the  course  of  the  gas  having  been 
downwards  through  the  fuel  in  F.  Clinker  may  be  re- 
moved at  the  doors  H  H,  while  ash  and  clinker,  when  the 
furnace  is  working  continuously,  falls  into  the  water-seal 
chamber  M,  which  closes  the  bottom  of  the  furnace.  Any 
ash  produced  in  the  middle  zone  R  of  the  furnace,  may  be 
removed  at  the  door  S.     X  N  are  stirring  holes. — E.  It.  B. 

Lime-Light,  Improved  Ether  Saturator  for  the  Production 
of.  W.  Houldershaw,  Liversedge,  York.  Eng.  Pat.  2195, 
Jan.  31,  1895. 

Tins  invention  relates  to  a  mechanical  staud  for  the  usual 
gas  and  spirit  jets  ;  to  a  special  form  of  diffusion  chamber 
having  fluted  gas  passages  to  distribute  the  gas  uniformly 
through  the  saturated  material ;  to  an  arrangement  of  spiral 
tubes  for  splitting  up  and  vaporisiug  the  ether  particles  ■ 
and  to  various  other  points  connected  with  optical  lanterns 
in  which  a  burning  jet  of  oxygen  and  ether  (or  petroleum 
spirit)  vapour  is  used  in  conjunction  with  a  cylinder  of 
lime.— K.  B.  P. 

Singling  Gas  or  Air  and  "Acetylene  Gas"  or  other  En- 
riching Gas  for  Illuminating  Purposes,  Improved  Methods 
of  and  Apparatus  for.  H.  H.  Lake,  London.  From 
E.  X.  Dickerson,  Xew  York,  U.S.A.  Eng.  Pat.  11,848a, 
June  18,  1895. 

The  present  invention  mostly  concerns  a  novel  means  of 
remedying  a  certain  difficulty,  the  existence  of  which  is 
now  announced,  according  to  the  patentee,  for  the  first 
time.  It  is  stated  that,  unlike  other  enrichers,  acetylene 
"  will  disappear,  in  part  at  least,  if  it  remain  in  contact  with 
water-gas  for  a  considerable  time  ;  as,  for  instance,  during 
the  period  in  which  gas  is  stored  in  gasworks  until  its 
delivery  to  the  consumer."  The  gases  must  therefore  be 
mixed  at  the  place  of  consumption. 

The  apparatus  for  mixing  the  gases  consists  of  three 
ordinary  bell  gas-holders  of  like  structure,  two  of  which 
contain  respectively  acetylene  and  water-gas  (or  air),  and 
communicate  with  the  third,  which  is  thus  the  mixing 
chamber.  By  employing,  on  the  tubes  delivering  acetylene 
and  water-gas  respectively,  cocks  the  ports  of  which  have 
known  areas,  and  by  keeping  the  pressures  under  control, 
definite  proportions  of  the  gases  may  be  automatically 
delivered  into  the  mixing  chamber. 

For  the  proper  burning  of  acetylene  in  ordinary  burners, 
"either  equal  parts  of  acetylene  and  air,  or  proportions 
varying  from  40—50  of  air,  to  60 — 50  of  acetylene,"  should 
be  employed. 

The  patentee  also  describes  means  for  the  mixing  of  the 
gases  under  high  pressure,  whereby  the  expanding  power 
of  one  of  the  gases  is  utilised  to  accomplish  the  compression 
of  the  other.— E.  R.  B. 

Burners  and  Mantles  for  Incandescence  Gas  Lighting. 
Improvements  in.  A.  Taylor  and  W.  S.  Taylor,  both  of 
Glasgow.     Eng.  Pat.  1577,  Jan.  23,  1895. 

The  burner  is  constructed  so  that  it  can  be  used  as  an 
ordinary  burner  in  the  event  of  the  mantle  breaking. 
According  to  one  modification,  the  mantle  is  made  from  a 
suitable  fabric  which  is  first  dipped  in  a  weak  solution  of 
bydrobromic  acid  40  per  cent.,  ammonium  bichromate 
40  per  cent.,  uranium  acetate  10  per  cent.,  and  potash 
alum  10  per  cent.,  and  then  in  a  strong  solution  of  calcium 
carbonate,  or  in  a  solution  containing  GO  per  cent,  of 
calcium  carbonate  and  40  percent,  of  magnesium  carbonate. 
The  supporting  fabric  is  then  burnt  away  in  the  usual 
manner.  Phosphoric  acid,  acetic  aeid,  or  ammonium 
chloride  may  be  substituted  for  the  hydrobromic  acid. 

— K.  B.  P. 

Incandescent  Gas  Lamps,  Improvements  in.     A.  Farkas, 
Paris.     Eng.  Pat.  14,404,  July  29,  1895. 

The  improvements  claimed  are: — (a)  A  special  form  of 
burner  in  which  the  air  and  gas  become  thoroughly  mixed 
before  ignition  ;  (6)  A  cone  of  fireproof  material  situated 


inside  the  mantle,  the  object  of  which  is  to  increase  the 
temperature  of  the  air  and  gas,  and,  by  acting  as  a  reflector, 
the  amount  of  light  given  off;  (r)  A  circular  groove 
surrounding  the  burner  to  receive  the  lower  edge  of  the 
mantle  and  protect  it  from  breakage  ;  (</)  A  method  of 
securing  the  chimney  so  that  it  is  not  affected  by  shocks 
or  vibrations ;  (e)  A  central  draught  which  makes  it 
possible  to  add  a  larger  quantity  of  air  to  the  gas  in  order 
to  raise  the  temperature  of  the  flame,  at  the  same  time 
reducing  the  consumption  of  gas. — li.  1!.  1'. 

Incandescent  Lumps  for  Vaporised  Liquid  Fuel,  Improvi  - 
ments  in.  A.  Baermann,  Berlin,  Germany.  Eng.  l'at. 
16,343,  Aug.  31,  1S95. 

r  The  lamp  has  an  ordinary  burner,  incandescing  body,  and 
chimney,  the  latter  being,  however,  considerably  shorter 
than  usual.  The  combustible  liquid  is  fed  from  a  suitable 
closed  reservoir  by  the  capillary  action  of  a  tube  filled 
with  an  absorbent  material,  into  a  vaporising  chamber 
placed  over  the  chimney,  and  becomes  converted  into  vapour 
by  the  heat  of  the  lamp.  The  vapour  then  passes 
through  another  tube  to  the  burner.  The  chief  claim  is 
the  utilisation  of  the  heat  from  the  lamp  itself,  instead  of 
using  a  separate  flame  to  vaporise  the  liquid. — R.  B.  P. 

Incandescent    Gas    Lumps,    Improvements    in.       W.    L. 

Yoelker,  Elizabeth,  X..I.,  L'.S.A.  Eng.  Pat.  17,795. 
Sept.  24,  1895. 

A  frame,  or  carrier,  made  of  porcelain  or  of  a  "  porcel- 
lanous "  compound,  is  used  to  support  the  incandescing 
oxides. 

The  frame  is  constructed  of  threads  made  from  a 
mixture  of  finely-powdered  kaolin,  quartz,  felspar,  and 
sugar  syrup,  by  squirting  through  a  die. 

The  hood  is  then  dried  and  baked  at  a  high  temperature, 
dipped  in  a  suitable  solution,  and  finally  oxidised. — R.  li.  P. 

Vaporising  Hydrocarbons  or  other  Volatile  Liquids,  and 

Mi  liny  tlir  Vapour  willi  Air  for  Use  in  Motors,  Im- 
provements in  Apparatus  fur.  B.  W.  Grist,  Philadelphia, 
Perm.,  I'.S.A.     Eng.  Pat.'  16,096,  Aug.  27,  1895. 

The  inventor's  apparatus,  which  isjiutended  to  be  interposed 
in  the  path  of  the  iucurrent  air  of  gas-motors,  is  represented, 
in  vertical  section,  in  the  figure. 

It  consists  essentially  of  a  cone  E,  which  is  perforated 
with  numerous  minute  apertures,  and  which  is  kept  wet  by 
hydrocarbon  dropping  from  G.  The  inflowing  air  arriving 
by  a,  traverses  the  minute  apertures  of  the  cone,  becomes 


earburetted,  is  mixed  with  further  air  (arriving  by  the 
apertures  t  t),  and  passes  on  to  the  cylinder  of  the  gas- 
engine.  F  is  a  deflector,  preventing  the  inflowing  air  from 
merely  blowing  through  the  apex  of  the  cone,  p  is  an 
annular  chamber   communicating  with   the  exterior   by  a 
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series  of  apertures  /  /,  and  with  the  interior  by  the  passages 
and  apertures  /  '■  It  conducts  the  supplementary  air  of 
the  charge  ;  the  amount  of  this  latter  being  regulated  by  an 

annular'  valve,  <>,  which  is  provided  with  ports  or  passages, 
n  b,  registering  with  the  passages  /  I. 

This  valve,  as  also  I)  — that  regulating  the  main  air  supply 
— is  opened  b\  the  induction  stroke  of  the  piston  of  the  gas- 
engine,  and  the  two  valves  close  automatically,  the  former 
by  the  springs  s  s,  the  latter  by  gravity.  Any  excess  of 
hydrocarbon  falling  through  the  cone  is  caught  in  the 
chamber  c.—E.  R,  13. 

Gas  Generators,  Improvements  in  Oil-atomising  and 
Carburetting  Apparatus  fur.  O.  N.  Guldlin,  Fort 
Wayne,  U.S.A.     Eng.  Pat.  16,927,  Sept.  10,  1895. 

This  is  an  injector  for  feeding  finely-divided  or  "  atomised  " 
hydrocarbon  oil  into  a  water-gas  carburetting  apparatus. 

'1  he  injector  consists  of  a  tube  terminating  in  a  conical 
end,  in  which  is  situated  the  exit  orifice.  A  plug,  with  a 
conical  end  forming  a  valve  for  wholly  or  partially  closing 
the  exit  orifice,  is  mounted  on  a  screwed  spindle,  by 
adjusting  which,  the  amount  of  oil  injected  can  lie  controlled. 
Projecting  lugs  on  the  plug,  guide  it  in  the  body  of  the 
injector,  and  at  the  same  time  break  up  the  stream  of  oil 
into  fine  particles. 

From  the  shape  of  the  lowest  set  of  lugs,  a  "  whirling  " 
motion  is  given  to  the  particles  as  they  leave  the  injector. 

— K.  1!.  P. 

Fuel*.     An    Improved    Method    of   and    Apparatus  for 

Vaporising  Solid  and  Liquid,  and  Utilising  the  Vapour 
for  Heating  Purposes.  J.  E.  I'fiel,  Vienna.  Eng.  Pat. 
17,268,  Sept.   16,  1895. 

This  invention  relates  to  the  production  of  smokeless 
flames  of  relatively  high  temperature,  from  petroleum,  rape- 
oil,  olive  oil,  &c,  or  from  stearin,  paraffin  wax,  &c,  while 
the  "heating  purposes  "  contemplated  include  the  rendering 
incandescent  of  a  mantle. 

According  to  the  patentee,  the  liquid  or  molten  fuel  is 
sucked  up  by  a  solid  wick  of  relatively  large  diameter, 
which  is  surrounded  at  its  upper  end  by  an  annular  flame. 
The  heat  emitted  by  this  flame  vaporises  the  fuel  brought 
up  by  the  inner  part  of  the  wick.  The  fuel  vapours  so 
formed  enter  a  chamber,  whence  after  being  mixed  with  a 
suitable  quantity  of  air,  they  can  escape  through  a  grating 
at  the  top,  and,  upon  ignition,  yield  a  colourless  flame. 

The  apparatus,  by  means  of  which  the  vaporisation  of  one 
part  of  the  liquid  fuel  by  the  combustion  of  the  other  part 
is  accomplished,  is  illustrated  and  described. 

In  the  ease  where  the  colourless  flame  is  used  to  render 
incandescent  a  mantle,  the  patentee  uses  a  ehinuey,  as 
usual;  and,  by  means  of  a  metal  cap,  causes  most  of  the  air 
which  enters  the  chimney  to  take  a  definite  path  between 
the  edge  of  the  metal  cap  and  the  burner,  and  by  this  means 
he  secures  a  more  active  combustion  in  the  outer  portion 


of  the  flame  ;  moreover,  the  shape  of  the  flame  becomes  the 
more  constant.  Both  these  causes  conduce  to  a  higher 
degree  of  incandescence. — E.  B.  B. 

Hydrocarbon    Liquids,    Improvements   in    Gasifying   and 

Distilling.  S.  l'itt,  Sutton.  From  l,i  Socicte  Inter- 
nationale des  pnvedes  Adolphe  Seigle,  I.evallois-Perret, 
France.     Eng.  Pat.  19,036,  Oct.  It),  1895. 

Bv  means  of  a  spray  producer,  or  otherwise,  an  " emulsion 
of  water  and  hydrocarbon"  is  produced,  and  this  is  led 
through  a  metallic  worm  heated  in  any  suitable  manner. 
Here,  is  successively  effected  the  reduction  of  tin'  water  by 
the  carbon  resulting  from  the  dissociation  of  certain  of  the 
hydrocarbons,  anil  the  carburation  of  the  poor  gas  so 
produced,  by  other  of  the  hydrocarbons  and  by  certain 
stable  hydrocarbons  produced  at  the  moment  when  the 
others  were  dissociated.  By  introducing  carbon,  or  coke, 
into  part  of  the  worm,  the  quantity  of  poor  gas  maybe 
augmented. 

"  Any  apparatus  suitable  to  the  object  in  view,  may  be 
employed." 


II1.-DESTRUCTIVE  DISTILLATION,  TAR 
PKODUCTS.  Etc. 

Nitrogen  and  the  Nitrogen  Products  derived  from  CoiiT. 
Kuublauch.  J.  f.  Gasbeleuchtuug,  33,  753 — 758  and 
769—773. 

Tilt;  author  describes  in  detail  the  results  of  experiments 
and  observations  made  during  a  nutuber  of  years  at  the 
Cologne  gasworks,  aud  subsequently  in  his  laboratory. 

The  amount  of  nitrogen  is  very  variable  in  different  coals 
and  even  in  the  same  kind.  There  is  from  1*8  to  l"6  per 
eeut.  in  Westphalian  coal.  The  proportion  converted  into 
valuable  compounds,  however,  forms  only  from  0*2  to  0*25 
of  the  weight  of  this  coal.  The  amount  of  coal  distilled 
daily  in  gasworks  and  coke  ovens  over  the  whole  globe  is 
estimated  at  1,000,000  tons,  corresponding  to  10,000  tons 
of  ammonium  sulphate,  taking  the  nitrogen  recovered  as 
ammonia  at  0*2  per  cent,  of  the  coal.  The  coal  used  at 
Cologne  introduces  annually  into  the  gas  retorts  alone 
about  l.DOO  tons  of  nitrogen,  of  which  200  tons  are  recovered 
as  ammonia  and  cyanogen,  and  these  calculated  as  sulphate 
may  be  valued  at  12,500/.  Experiments  showed  that  the 
ammonia  completely  extracted  from  the  gas  m  the  gas 
liquor  yielded  only  from  9 •  74  to  1015  lb.  of  ammonium 
sulphate  per  ton  of  coal,  corresponding  to  a  percentage  of 
nitrogen  in  the  coal  of  approximately  0*2  only.  Estimations 
of  the  nitrogen  in  the  coal  showed  seven  to  eight  times 
that  quantity.  Attempts  to  convert  more  nitrogen  into 
ammonia  were  so  far  successful,  but,  on  the  other  hand, 
disadvantages  accrued,  and  the  new  processes  were  aban- 
doned.    As  au  illustration,  the  author  refers  to  the  addition 


Source  of  Coal. 


Number 

of  Tests 
made. 


Cubic  Feet 

Dl  Gas 

per  Ton  of 

Coal. 


IVreeiitiure 
of  Coke. 


Percentage 
of  Tar. 


Percentage 

of  Aiuc 


Pounds  Weight 

of  Ammonium 

Sulphate  per 

Ton  ol  '  oal. 


Westphalia (")  Gas  coal 6 

, (4)  Cannelcoal -'f 

ie)  Coke-oven  coal ....  9 

Upper  Silesia —  la)  (ins  coal 1 

. ...  (b)  Coke-oven  coid  ... .  8 

Lower  Silesia (m  Cas  i 1 ■-' 

„            (61  Coke-oven  coal —  3 

Saar (a)  Gas  coal 1 

(ft)  Coke-oven  coal  ....  5 

England Gascoal -'i 

Belgium l 

Moraviu Coke-oven  coal .. ..  3 

Russia ' 

North  Iraeriea i» 

South  America l 

lialv Lignite  character. .  - 

Bohemia 2 

s.  otland Cannel  coal 2 

Spain ■ 

Australia - 


A\  erage. 
10,482 
]  1 ,709 
10,018 


10,813 

'J, 7Hi 

10,160 
11,386 

0,980 
MBS 
10,813 
10,849 
ll,6«) 
14,027 
12,163 
8,458 
1 !  098 


Average. 
71-62 

Sseso 
7'.i '  72 
ilil'tn 
7o's; 
70-01 
ilS'50 

urn; 

70*75 
B1*1S 
62-85 
JO-OS 

ill- :!.-, 
.-,.-,■1.-, 
14'82 
17-26 
.S7-» 
33"  W 


Average. 

fi-i 
7-70 
2-83 

2-92 

1*60 

2  llll 

8*82 

i  v.: 
iiiu 
2-80 
i;-.-.o 
8*77 

ISO 

2-so 

0-65 

s-;iii 
10*80 
13-85 


Average. 

0-1862 
0-2670 

0-3407 

0-1865 
0  2029 


0-3985 

e    l,;ic. 

0*2679 
0  2876 
0*2272 
0-3240 
0  BU51 
0*1788 
0-1914 
0*0644 
0*0469 


Lverags. 

10-55 

7*81 

11*16 

I  ;  70 
7-sl 
8*52 

8*32 

lii-iit 

ll'.HI 

l"-7il 
11-98 

9*64 
18*63 
29*33 

7*64 

B*0S 

2*30 

1*82 
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of  lime  to  coal  before  distillation  (this  Journal,  1SS7,  503), 
;ind  the  passage  of  steam  over  the  incandescent  fuel. 

(If  the  balance  of  the  nitrogen,  a  very  small  quantity 
occurs  as  cyanogen  in  the  gas  and  as  nitrogenous  bases  in 
the  tar,  but  by  far  the  largest  quantity  is  found  in  the  gas 
and  the  coke.  Having  devised  an  apparatus  for  carbonising 
coal  in  the  laboratory,  it  was  found  that  the  yield  of 
ammonia,  generally  possible,  could  be  determined  for 
different  coals,  and  the  variations  made  were  dependent 
only  on  the  choice  of  the  coal.  It  was  further  proved  that 
the  percentage  of  nitrogen  contained  in  the  coal  and  its 
distribution  among  the  various  products,  is  by  no  means 
proportional.  The  yield  of  ammonia  may,  for  instance,  be 
much  greater  from  a  coal  containing  a  small  percentage  of 
nitrogen  than  from  one  very  rich  in  nitrogen.  The  same 
remark  applies  to  the  other  nitrogen  products.  These 
variations  are  frequently  very  great  with  coal  of  different 
origin,  and  often  slight  with  the  same  kind,  though  even 
then  they  are  at  times  very  considerable. 

The  same  question  has  been  investigated  by  Foster  for 
English  coals,  whilst  subsequently  Schilling  also  made  some 
experiments  with  various  kinds  (this  Journal,  1887,  652), 
the  \  ield  of  ammonia  found  being  confirmed  in  the  three 
series  of  observations.  The  author  has  made  a  large 
number  of  distillations  of  various  kinds  of  coal  to  ascertain 
the  yield  in  the  various  products. 

The  average  yield  of  gas,  coke,  tar,  and  ammonium 
sulphate  from  15  different  sources  is  shown  in  the  table  on 
preceding  page. 

The  distribution  of  the  nitrogen  among  the  different 
products  is  shown  by  the  results  given  in  the  following 
table  :— 


Percentage  of  Xitrogen 
on  the  Coal. 


Percentage  of  Nitrogen 
on  Total  Nitrogen, 


Westphalian 
Coal. 


Saar 
Coal. 


Coke 

Gas 

Ammonia 
CvanjL'oii 
Tar 

Coal  . 


I. 

0-4660 

0-1850 
0-0268 
0-0212 


II. 

0-5260 

0-20S6 
0-0268 

0-0212 


0-7519 

0-1896 

0-1871 

;  0-0480 


V4/m      1-1760 


Westphalian 


Saar 
Coal. 


I. 
300 

55-0 
11-!) 
8 
3 


;:; 


ii. 

35-6 
471 
U! 
1-8 
11 


63 -0 
16-1 

15-11 


Inn  II         Mini         100-0 


With  regard  to  the  quantity  of  cyanogen  formed  in  the 
retorts,  numerous  experiments  carried  out  at  various  times 
with  Westphalian  coal,  indicate  that  71  to  79  grains  of 
hydrocyanic  acid  per  100  cb.  ft.  are  present  in  the  gas,  or 
about  0-15  per  cent,  by  volume  of  the  acid  in  the  state 
of  vapour.  This  corresponds  to  from  2  •  9  to  3  •  1  lb.  of  potas- 
sium ferrocyauide  per  ton  of  coal.  It  is  generally  less  at 
the  coke  ovens.  The  nitrogen  of  the  cyanogen  therefore 
amounts  to  only  0-02  to  0-03  per  cent,  on  the  coal, 
corresponding  to  1-8  per  cent,  of  the  total  nitrogen  of 
the  coal. 

The  following  is  the  average  composition  of  crude  gas 
from  Westphalian  coal, expressed  in  per  cent,  by  volume: — 
Hydrogen,  50-00  ;  methane,  31-00;  carbonic  oxide,  9*00; 
ethylene,  2-50;  benzene,  1-25;  carbonic  anhydride,  200; 
hydrogen  sulphide,  0-75  ;  nitrogen,  2-25  ;  ammonia,  1-10; 
hydrocyanic  acid,  0-15;  sulphur  compounds  (other  than 
hydrogen  sulphide),  carbon  bisulphide,  &c,  about  0-01. 

In  summarising  the  results  of  these  experiments  the 
following  coneiusions  are  drawn,  based  on  Westphalian 
coal : — (1.)  About  50  per  cent,  of  the  nitrogen  remains  in 
the  coke,  and  is  only  of  interest  inasmuch  as  an  increase 
in  its  amount  results  in  a  corresponding  decrease  in  free 
nitrogen  present  in  the  gas.  (2.)  About  30  per  cent,  of 
nitrogen  is  contained  in  the  gas,  and  must  be  considered 
injurious  as  reducing  the  illuminating  power.  (3.)  From 
12  to  14  per  cent,  is  converted  into  ammonia,  corresponding 
to  10-55  lb.  of  ammonium  sulphate  per  ton  of  coal.  (4.) 
Not  quite  2  per  cent.  (0-027  per  cent,  on  the  coal)  combines 
with  carbon  and  hydrogen  to  form  hydrocyanic  acid,  corre- 
sponding to  1-42  lb.  of  potassium  ferrocyanide  per  ton  of 


coal.  Of  this  quantity,  at  least  two-thirds  should  be 
recovered  from  the  oxide.  (5.)  Finally  in  the  tar  as 
nitrogen  bases,  there  is  about  1^  per  cent,  (equal  to 
0-02  per  cent,  of  the  coal).  (6.)  Only  0-2  to  0-25  per 
cent,  of  the  nitrogen  of  the  coal  tonus  products  of  market- 
able value ;  but  the  quantities  dealt  with  being  large,  it  is 
nevertheless  possible  to  obtain  a  revenue  of  14/.  per  million 
cubic  feet  of  gas. — D.  B. 

Anthracene,  Formation  of,  in  the  Distillation  «/'  Crude 
Carbolic  Acid.  H.  Kohler.  Zeits.  f.  angew.  Chem.  1895, 
16,  476—477. 

[n  a  recent  discussion  on  the  condensation  products  derived 
from  the  distillation  of  phenoloid  aluminium  compounds, 
Zmerzlikar  asserted  that  their  study  promised  the  dissipa- 
tion of  an  erroneous  theory,  adduced  by  Schulze  some  time 
ago,  relating  to  the  formation  of  anthracene. 

The  author  states  that,  although  Schulze  based  his  views 
as  to  the  formation  of  coal-tar  on  the  observation  that  the 
phenols  separated  from  anthracene  oil,  when  subjected  to 
distillation,  yield  liquid  hydrocarbons  with  liberation  of 
water,  no  reference  as  to  the  production  of  anthracene  has 
ever  been  made  by  this  chemist.  The  author,  however,  on 
one  occasion,  in  working  up  the  high  boiling  portions  of 
crude  carbolic  acid,  obtained  anthracene  in  the  distillate, 
which  was  carefully  examined  by  Luck's  method  and  found 
to  contain  35  per  cent,  of  pure  anthracene.  It  is,  he 
thinks,  difficult  to  confuse  the  "  pyroeresols  "  observed  by 
Zmerzlikar,  with  authraquinone,  and  to  imagine  that  these 
substances  could  have  yielded  anthraquinone  on  oxidation 
with  chromic  acid. — I).  B. 

Naphtha,   Crimean.  Properties  of.     A.   L.   Potylitzin  and 
B.  Hern>tein.     J.  Buss.  Chem.  Soc.  27,  279—282. 

About  800  tons  of  naphtha  (crude  petroleum)  were  pro- 
duced in  the  Crimea  in  1891,  chiefly  at  Chengelek,  where 
the  borings  attain  a  depth  of  400  metres.  A  specimen 
from  that  source  was  of  a  dark  brown  colour  with  greenish 
fluorescence,  and  had  the  sp.  gr.  0-888  at.  17°. — J.  W. 

Mineral  Oil  Refining,  Theory  ami  Practice  of.  R.  Zalo- 
ziecki.  Chem.  Kev.  Fett  u.  Harz  Ind.  1895,  [30], 
1—4. 

The  influence  of  temperature  on  the  acid  purification  pro- 
cess  has  been  already  discussed  by  the  author  (this  Journal, 
1895,  5G3),  who  now  points  out  that  his  remarks  were 
intended  to  apply  only  to  actual  distillates,  and  not  to 
decomposition  products.  As  the  heavy  oils  must  be  con- 
sidered as  belonging  to  the  latter  category,  the  limitation  of 
the  range  of  temperature  to  about  0  C.  is  not  applicable 
to  them,  but  in  any  case  it  is  desirable  to  keep  the  tempe- 
rature as  low  as  is  possible  consistent  with  the  attainment 
of  the  necessary  fluidity  to  ensure  thorough  intermixing  of 
oil  and  acid.  The  most  favourable  temperature,  therefore, 
depends  on  the  viscosity  of  the  oil,  and  will  require  to  be 
separately  ascertained  for  each  particular  quality.  For  oils 
of  equal  viscosity  it  is  probable  that  the  temperatures  will 
coincide. 

Concerning  the  influence  of  light  on  asphalt,  recorded  by 
Windisch  (this  Journal,  1895,  1039),  the  author  agrees 
that  the  susceptibility  to  light  is  probably  in  direct  rela- 
tion to  the  amount  of  sulphur  present  in  combination, 
but  considers  that,  as  the  effect  of  light  on  those  ,-ulphur 
compounds  in  the  acid  tar  is  to  render  them  insoluble,  some 
other  explanation  of  the  deepened  colour  of  the  oil  must  be 
sought.  In  his  view — in  support,  of  which  he  quotes  the 
results  obtained  by  Ostrejko  and  Charitschkow  (this 
Journal,  1896,  24,  26) — the  effect  is  due  to  the  oxidation  of 
the  acid  tar,  a  process  furthered  by  the  action  of  light  on 
the  oil,  and  the  simultaneous  solution  of  some  of  the 
resulting  asphalt  products. — C.  S. 

Petroleum  Industry,  Importance  of  Uniform  Methods  of 
Testing.  L.  Gans.  Chem.  Rev.  Fett  u.  Harz  Ind.  1895, 
[28],  2— 3. 

See  under  XXIII.,  page  138. 
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PATENT. 
Bituminous  Compound  Material,  Improvements  in  or 
Appertaining  to  Apparatus  for  and  the  Art  of  Treating, 
Working,  and  Handling  Bituminous  or  Similar  Com- 
pounds ami  Articles  made  therefrom.  E.  F.  Badgley, 
A,  R.  Green,  and  A.  Crockett,  San  Francisco,  Cal., 
U.S.A.     Eng.  Pat.  13,761,  July  18,  1^95. 

See  under  I.,  page  102. 


IV.-COLOURING  MATTERS  AND  DYES. 

Parafuchsin,  New  Synthesis  of,  ami  of  its  mono-,  di-, 
tri-,  ami  tetra-alkylated  Derivatives.  M.  Prud'homme. 
Comptes  rend.  121.,  1895,  891—893. 

The  careful  reduction  of  nitrobenzene  gives  phenvlhydroxyl- 
amine,  which  is  converted  by  mineral  acids  into  p-amido- 
phenol.  The  same  reaction  can  be  carried  out  with  the 
p-nitrodiamidotriphenylmcthanes,  although  the  position 
para  to  the  nitro  group  is  occupied  by  the  central  carbon 
atom.  When  dissolved  in  dilute  hydrochloric  acid  and 
treated  in  the  cold  with  zinc  dust,  the  following  transfor- 
mation take's  place  : — (>2N.  C6H4.t'HA„  (nitro  compound) ; 
HO.HX.(„H,.('HA_,  ( hydroxylamine)  ;  where  A  repre- 
sents (',,11,.  Nl!.,.  B  being  an  alkyl  radicle.  Under  the  action 
of  hydrochloric  acid  at  a  moderate  temperature,  a  reaction 
takes  place  between  the  hydroxy]  group  and  the  hydrogen 
attached  to  the  methane  carbon,  forming  a  derivative  of  a  tri- 
amido-carbinol,  which  is  converted  into  a  colouring  matter  by 
the  interchange  of  the  hydroxyl  group  foran  acid  radicle  :  — 
H2N  .  C6H,  .  CA„OH  (colour  base)  ;  H..X  .  CGH4  .  CA„C1 
(colouring  matter).  The  addition  of  sodium  acetate  pre- 
cipitates the  nitro  or  amido  leuco  bases,  and  after  filtration 
the  zinc  is  eliminated  by  caustic  soda,  the  base  of  the 
colouring  matter  crystallising  from  alcohol  in  a  state  of 
purity.  The  method  has  been  applied  for  the  synthesis 
of  parafuchsine  and  its  mono-,  di-,  tri-,  and  tetra-alkyl 
derivatives.  The  p-nitrc-methanes  from  which  p-fuchsine 
and  its  tetra-alkylated  derivative  are  produced,  are  obtained 
by  condensing  one  molecule  of  p-nitro-benzaldehyde  with 
two  molecules  of  aniline  or  of  a  dialkylated  aniline.  In  a 
similar  manner  the  mono-  and  tri-alkylated  compounds  are 
formed  by  condensing  alkylated  p-nitroamidodiphenylhydrol 
with  aniline  or  a  dialkylated  aniline.  In  the  case  of  the 
dialkylated  fuchsines  the  two  alkyl  groups  may  be  present 
in  the  same  or  in  different  benzene  nuclei.  Those  in  the 
former  class  are  produced  by  condensing  one  molecule  of 
p-nitrobenzaldehyde  with  two  molecules  of  a  monalkylated 
aniline,  whilst  the  latter  are  obtained  by  condensing  dialky- 
lated p-nitro-amidodiphcnylhvdrol  with  aniline.  The  shades 
produced  by  this  series  of  fuchsines  approach  the  violet  end 
of  the  spectrum  in  proportion  to  the  number  of  alkyl  groups 
present,  and  it  is  noteworthy  that  two  alcohol  radicles  in  two 
different  benzene  nuclei  produce  a  more  violet  shade  than 
when  they  are  both  contained  in  a  single  nucleus. — T.  A.  L. 

New  Safranines.  G.  F.  Jaubert.  Comptes  rend.  121, 
1895,  947—9-18. 
The  simplest  safranine  hitherto  known  is  Witt's  pheno- 
safranine,  which  is  a  diamidophenazine  phenylated  in  the 
azine  ring.  The  author  describes  several  new  safranines 
containing  other  radicles,  Mich  as  methyl,  ethyl,  a-  and 
S-naphthyl,  in  place  of  the  phenyl  in  phenosafraninc,  which 
he  designates  metho-,  etho-,  a-  and  /3-naphlhosafranines. 

Metnosafranine.—  By  oxidising  a  mixture  ofp-phenylene 
diamine  and  methyl-m-phenylene  diamine,  mono-methyl- 
phenylene  red  is  obtained  in  place  of  the  desired  safranine, 
since  the  position  para  to  the  substituted  amido  group  in 
the  m-phenylene  diamine  is  unoccupied.  By  using  the 
inouo-uicthyl  derivative  of  m-cresylenc  diamine  a  good 
yield  of  metho-2-lolu-safranine  is  obtained,  having  the 
following  constitution : — 

\" 
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This  product  dyes  mordanted  cotton  ponceau  -  red, 
dissolves  in  water  with  a  red  colour  and  yellow  fluorescence, 
whilst  in  hydrochloric  acid  it  dissolves  with  a  blue  and  in 
sulphuric  acid  with  a  green  colour.  Nitrous  acid  gives  a 
diazo  derivative. 

Etho-'2-tolu  safranine  is  obtained  in  a  similar  manner 
from  ethyl-m-eresyleue  diamine.  Etho-safranol  is  formed 
by  reacting  with  nitroso-pheuol  on  ethyl-m-amidophenol, 
and  in  the  same  way  the  a-  and  /3-naphthosafranols  are 
produced  from  nitrosophenol  and  m-hydroxy-phenyl-a-  and 
0-naphthyIamine.  A  Bulphonic  acid  of  phenosafranol  can 
be  obtained  by  using  a  Bulphonated  m-hydroxydiphenyl- 
amine. — T.  A.  L. 

Researches  on  Tertiary  Benzenoid Amines.  /.Derivatives 
of  Dimethijlaniline.  Clara  de  ISrereton  Evans,  B.Sc. 
Froc.  Chem.  Soc.   lr'96,  [158],  •J:t5. 

It  is  now  established  in  the  case  of  primary  and  secondary 
benzenoid  amines,  that  the  production  of  derivatives 
containing  asubstituent  in  the  hydrocarbon  nucleus  is  often 
preceded  by  that  of  the  corresponding  derivative  in  which 
the  substiluent  is  present  in  the  amido-group  ;  and. inasmuch 
as  compounds  of  the  latter  readily  pass  over  into  those  of 
the  former  class,  it  is  not  improbable  that  their  formation 
is  a  necessary  step  in  that  of  many  derivatives  of  benzenoid 
amines.  As  it  is  impossible,  however,  that  similar 
derivatives  should  be  formed  from  tertiary  amines,  the 
behaviour  of  these  is  of  interest  as  throwing  light  on  the 
influence  which  nitrogen  itself  exercises  ;  and  that  this  may 
be  altogether  different  from  that  of  nitrogen  associated  with 
hydrogen  is  clear  from  a  comparison  of  benzenoid  amines 
with  azophencs  (compare  Proe.  Chem.  Soc.  1892,  128)  such 
as  pyridine  and  quinoline,  as  these  latter  manifest  a 
comparative  indifference  towards  agents  generally  which  is 
quite  remarkable. 

The  experiments  to  be  described  have  brought  to  light 
the  fact  that  tertiary  beDzenoid  amines  manifest  a  somewhat 
similar  indifference. 

Dimethvlaniline  is  readily  sulphonated  by  means  of 
chlorosulphonic  acid,  yielding  only  the  porn-acid ;  it  is 
somewhat  less  readily,  but  yet  easily  sulphonated  by  means 
of  a  single  molecular  proportion  of  ordinary  sulphuric  acid, 
but  if  a  larger  proportion  of  acid  be  used,  the  action  takes 
place  less  readily,  sulphonation  being  incomplete  at  the  end 
of  twelve  hours  at  lSO^  when  5  molecular  proportioas  of 
acid  are  used,  although  it  is  complete  within  fire  hours 
when  a  single  proportion  is  taken.  Practically  nothing  but 
the  para-acid  is  formed.  To  procure  the  meta-acid,  it 
would  seem  that  it  is  necessary  to  use  fuming  sulphuric 
acid — a  point  of  some  interest  in  connection  with  the  moot 
question  as  to  the  mauner  in  which  isomeric  sulphonic  acids 
are  generated.  The  behaviour  of  diethylaniline  is  similar  to 
that  of  dimethylaniliue. 

The  behaviour  of  the  para-acid  towards  bromine  is 
remarkable.  It  fust  yields  a  monooromo-acid,  and  on 
further  brominatiou  a  perbromide,  readily  and  simply 
deprived  of  its  bromine  by  exposure  to  air,  by  boiling  with 
water,  and  in  contact  with  ammonia,  Sulphurous  acid,  or 
potassium  iodide.  Under  no  condition,  apparently,  does  it 
yield  a  dibromosulpho-aeid  or  tribroinodimcthylaniline  ;  in 
this  respect  its  behaviour  is  most  remarkable  in  comparison 
with  that  of  ordinary  sulphauilic  acid,  which  is  extremely 
sensitive  to  the  action  of  bromine,  being  very  readilv 
converted  into  tribromaniline. 

The  nieta-aeid,  in  like  manner,  readily  yields  a  parabromo- 
aeid,  identical  with  thai  obtained  on  sulphonating  p:na 
broinodimethylaniline,  and  this  is  converted  into  a  dihiomo- 
aeid  by  the  further  action  of  bromine.  But  all  attempts  to 
prepare  R  tribromo-acid  corresponding  to  that  which  is 
SO  readily  obtained  from  ainlincincla-iilphoiiie  acid,  were 
unsuccessful.  No  perbromide  is  obtained  from  the  meta- 
bromo  acids. 

(  hi  nitration,  dimethylanilmeparasulphoBio  acid  yields  a 
mixture  of  orthl  paradinitrodiincthylaniline,  together  with 
oithonitroparasulphonic  acid,  the  latter  being  the  chief 
product.  The  meta-sulpbonic  acid  yields  a  dinitrosulphonic 
acid. 

The  behaviour  of  the  diethylanilinesnlphonic  acids  is 
similar   to    those    of    dimethylaniliue.       The    perbromide 
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derived  from  the  bromoparasulphomc  acid  is  better 
characterised  even  than  that  derived  from  the  dimethylated 
acid. 

2  :  1  0-Naphthylaniinesulphonic  Acid  and  the  correspond- 
ing Chloronaphthaienesulphonic  Acid.  H.  E.  Armstrong 
and  W.  P.  Wynne.  Proc.  Chem.  Soc.  1896,  [158],  238. 
Tobias  has  recently  shown  (this  ;Journal,  1894,  800)  that 
the  acid  obtained  by  one  of  us  (Armstrong,  Ber.  15,  1882, 
202)  by  the  action  of  chlorosulphonic  acid  on  /9-naphthol  at 
the  ordinary  temperature,  is  2  :  l-/3-naphtholsulphonic  acid, 
and  has  described  the  amido-acid  obtained  by  heating  the 
hydroxy  acid  with  strong  aqueous  ammonia  under  pressure 
at  220°— 230'. 

This  amido  acid  was  converted  by  the  Sandmeyer  method 
into  the  corresponding  2  :  1-0-cliloronaphthalenesulphonic 
acid,  which  has  not  hitherto  been  described,  and  is  the 
12th  of  the  14  isomerides  which  it  is  theoretically  possible 
to  isolate.  The  chloride,  C1.C,0H6.SO.;C1,  crystallises 
from  a  mixture  of  benzene  and  light  petroleum  in  large, 
tabular  forms,  and  from  acetic  acid  in  diamond-shaped 
scales  melting  at  76°  ;  it  yields  an  amide  crystallising  in 
slender  needles  melting  at  153°,  and  on  distillation  with 
phosphorus  pentachloride  is  converted  into  1  :  2-dichloro- 
naphthalene,  melting  at  35°. 

On  sulphonation  with  four  times  its  weight  of  cold  20  per 
cent,  anhydro-sulphuric  acid,  the  2  :  1-fl-naphthylamine- 
sulphonic  acid  is  converted  into  the  2:1:  4'-/3-naphthvl- 
aminedisulphonic  acid,  previously  described  by  the  authors 
;ts  the  minor  product  of  sulphonation  of  the  Dahl  2  :  4'-/3- 
naphthylaminesulphonic  acid  under  similar  conditions  (this 
Journal,  1890,  800). 

1 :  3-a-Naphtkylaminesulphonic  Acid  and  the  corresponding 
Chloronaphthaienesulphonic  Acid.  H.  E.  Armstrong 
and  W.  P-  Wynne.  Proc.  Chem.  Soc.  1896,  [158],  238— 
240. 

In  the  course  of  their  study  of  the  formation  of  isomeric 
naphthalene  derivatives,  the  authors  had  occasion  to  attempt 
the  repetition  of  Cleve's  work  on  the  nitration  of 
naphthalene/3-sulphonic  acid,  since  of  the  three  acids 
obtained  by  him  in  this  way,  one  was  stated  to  have  the 
constitution — 

y\/\ 


S03H 
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the  other  two  being  the  isomeric  heteronucleal-a-nitro- 
acids.  Whilst  successful  in  obtaining  two  heteronucleal 
acids,  of  which  they  determined  the  constitution,  they  were 
unable  to  prepare  the  homonucleal  compound  by  the 
nitration  of  potassium  naphthalene/i-sulphonate  (Proc. 
1889,17).  Subsequently  it  came  to  their  knowledge  that 
the  homonucleal  acid  also  could  not  be  detected  in  the 
product  obtained  on  nitrating  sodium  naphthalene-/8- 
sulphonate  on  the  large  scale.  Moreover,  Erdmann  and 
Siivern  have  failed  to  obtain  the  corresponding  chloride  by 
nitrating  naphthalene-/3-sulphonic  chloride  (Annalen,  275, 
252). 

The  authors  record  the  fact  that  the  so-called  [7-] 
naphthylaminesulphonic  acid  which  Cleve  prepared  by 
reducing  the  homonucleal  nitro-acid  he  obtained  by 
nitrating  sodium  naphthalene-8-sulphonate  (Ber.  19,  2179  ; 
21,  3271)  is  identical  with  the  1  :  3-o-naphthylamine- 
sulphonic  acid  of  Kalle  and  Co.'s  German  Patent  64,979, 
prepared  from  a-naphthylamine-[e-] -disulphonic  acid — 
which  the  authors  have  shown  has  the  constitution — 
S       XH„ 


(this  Journal,  1890,  283)— by  partially  hydrolysing  it  with 
diluted  sulphuric  acid,  and  which,  as"  Friedlander  has 
recently  shown,  may  also  be  obtained  by  partially  reducing 
the  said  disulphonic  acid  with  sodium  amalgam  (Ber.  28 
1951). 


The  experiments  the  authors  have  made  with  this 
disulphonic  acid  confirm  Cleve's  statements  as  to  its 
properties,  and  the  derived  1  :  3-a-chloronaphthalene- 
sulphonie  acid,  in  every  particular.  The  authors  have  been 
able  to  carry  the  identification  of  the  acids  a  stage  further, 
since  they  find  that  the  dichloronaphthalene,  melting  at 
61*5° — obtained  from  the  chloronaphthaienesulphonic 
chloride  melting  at  106° — on  sulphonation  gives  product 
characteristic  of  1  :  3-dichloronaphthaIene  (Proc.  Chem. 
•Soc.  1890,  82),  and  not  of  the  1  :  2'-isomeride  of  about  the 
same  melting  point  with  which  it  was  for  a  while  confused. 

Tri-Derivatives  of  Naphthalene  No.    15,  Studies  on  the 

Constitution  of.     The   Disulphonic  Acids  obtained   by 

sulphonating   1  :  Z-a-Naphthylamine  and  1  :  3-a-Ckloro- 

naphthalene   Sulphonic   Acids.     If.  E.   Armstrong  and 

W.  P.  Wynne.     Proc.  Chem.  Soc.  1896,  [158],  240 — 241. 

As  already  announced   (this  Journal,  1890,  284,  801,  802  ; 

Brit.  Assoc.  Beport,   1893,382,  footnote),   the  authors  are' 

engaged    on    experiments    having    for    their    object    the 

determination  of   the    comparative   influence  exercised  by 

the  radicles  CI,  OH,  and  XH2  in  naphthalene  derivatives  on 

the  formation   of  disulphonic  acids    (this    Journal,    1890, 

800  et   seq.).       Progress    was    retarded    so    long    as    the 

characteristics  of  the   reference  compounds — the  trichloro- 

naphthalenes — were     in     doubt.       The     14     theoretically 

possible   isomerides    are    now     known    and   characterised 

(Proc  Chem.  Soc.  1895,  84),  and,  in  view  of  the  interest 

attaching  to  the  1  :  3-o-naphthylaminesulphonic  acid,   the 

authors  think  it  well  to  put   on  record  the  results  obtained 

on  sulphonating  it  and  the  corresponding  chloro-acid,  so 

far  as  their  experiments  have  gone. 

From  these  results  the  authors  say  that,  under  the 
conditions  described,  the  disulphonic  acids  obtained  both 
from  the  1  : 3  o-amido-  and  the  1  :  3-a-chloro-monosulphonie 
acids  have  a  corresponding  constitution  expressed  by  the 
svmbols — 

XH„  CI 

AA  /\/\ 


)s 


s 


PATENTS. 

New  Blue  Colouring  Matters  for  Dyeing  and  Printing, 
Improvements  in  the  Production  of.  Bead  Holliday  and' 
Sons,  Ltd.,  and  B.  Holliday,  Huddersfield.  En"*  Pit 
2504,  Feb.  5,  1895. 

BoSAUrr.iHE,  when  heated  with  p-pheuylene  diamine  and 
aniline  in  presence  of  benzoic  or  other  suitable  organic  acid, 
is  converted  into  a  soluble  blue  colouring  matter,  which,  as 
hydrochloride,  is  suitable  for  dyeing  and  printing.  In  place 
of  aniline,  o-  or  8-naphthylamine  may  be  used,  and  the 
shade  may  be  varied  by  increasing  the  quantities  of 
/>-phenylene  diamine  and  diluent  employed.  The  solubility 
of  the  colour  depends  upon  the  amount  of  p-phenyleno 
diamine  used  and  also  upon  the  temperature.  About 
100  lb.  of  rosaniline,  200  lb.  of  p-phenylene  diamine,  400  lb. 
of  aniline,  and  5  lb.  of  benzoic  acid,  are  heated  at  about 
150°  C.  until  a  sample  dissolved  in  alcohol  and  acetic  acid 
and  spotted  on  filter  paper,  gives  the  blue  shade  required. 
The  melt  is  then  cooled  and  sufficient  hydrochloric  acid 
added  to  render  it  soluble  in  hot  water.  From  this  solution, 
the  colouring  matter  is  salted  out,  when  it  is  filter-pressed' 
and  dried  ;  or  the  treatment  may  he  repeated  to  remove  any 
traces  of  amines.  In  order  to  obtain  the  dyestuff  as  con- 
centrated as  possible,  the  aqueous  solution,  free  from 
amines,  is  precipitated  with  an  alkali,  the  colour  base  being 
then  filtered  off  and  subsequently  dissolved  in  the  quantity 
of  hydrochloric  acid  sufficient  to  render  it  soluble. T.  A.  L. 

Colouring    Matters    [Safranines],    The   Manufacture   or 

Production  of.     H.   E.   Xewtcn,  London.     From  "  The 

'Farbenfabrikeu   vormals   F.  Baver  and  Co.,"  Elberfeld, 

Germany.     Eng.  Pat.  2900,  Feb.  9,  1895. 

These  safranines  are  prepared  from  alkylated  o-toluidine, 

and  give  colouring  matters  which  in  some  cases  are  equal 
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in  brilliancy  to  the  rhodamine  dyestuffs.  Any  of  the 
known  processes  for  the  production  of  safranines  may  be 
employed,  the  following  being  a  typical  example  :  —  A 
solution  of  18-6  kilos,  of  nitrosomethyl-o-toluidine  hydro- 
chloride in  500  litres  of  water  i-  convened  by  means  of 
zinc-dust  and  hydrochloric  acid  into  p-amido-methy]  0- 
toluidiue,  and,  after  neutralisation,  15'8  kilos,  of  methyl- 
0  toluidine  hydrochloride  dissolved  in  water  are  added,  the 
whole  being  oxidised  in  the  cold  with  20  grins,  of  potassium 
bichromate  a-  a  5  per  cent,  solution,  with  constant 
agitation.  When  the  indamine  is  completely  formed, 
U'.'j  kilos,  of  o-toluidine  hydrochloride  dissolved  in  water 
are  added,  and  the  solution  is  healed  until  the  original 
bluish-green  colour  has  become  red.  A  further  quantity 
of  20  kilos,  of  potassium  bichromate  is  then  added,  anil  the 
heating  is  continued  until  the  formation  of  the  colouring 
matter  is  complete.  After  filtering,  the  residue  is  extracted 
with  water,  and  the  filtrate  from  this  operation  having  been 
mixed  with  the  first  one,  the  safranine  is  salted  out  in  the 
usual  manner.  It  gives  on  tannined  cotton,  bright  bluish- 
red  shades,  very  similar  to  tho.e  produced  by  rhodamine  S. 

— T.  A.  L. 

Naphthqfluoresceine,  The  Manufacture  or  Production  of. 
11.  E,  Newton,  London.  From  "The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
Pat.  3497,  Feb',  is,  1895. 

Naphtharksoih  imii  (  m-dihvdroxynaphthalene),  which  is 
obtained  from  2.4.1'-amidonaphthol  sulpbonie  acid  or  from 
2 .4. l'-dihydroxy naphthalene  sulphouic  acid  by  heating 
with  dilute  mineral  acids  at  high  temperatures,  can  be  con- 
verted into  naphthafluoresceiue  by  heating  with  phthalie 
anhydride  in  presence  of  a  condensing  agent  such  as  con- 
centrated sulphuric  acid,  zinc  chloride,  phosphoric  anhy- 
dride, or  oxalic  acid.  One  method  is  illustrated  in  the 
following  example  : — 45  kilos,  of  napbtharesoreinol,  25  kilos, 
of  phthalie  anhydride,  and  20  kilos,  of  zinc  chloride  are 
heated  for  10  hours  to  200  < '.  After  cooling,  the  melt  is 
powdered  and  extracted  with  boiling  water  containing  a  small 
quantity  of  hydrochloric  acid,  the  residue  being  dissolved 
in  dilute  soda-lye,  from  which  the  crude  naphthafluoresceine 
is  precipitated  by  sulphuric  acid.  The  product  is  then 
filter-pressed  and  digested  with  ether,  which  extracts  a  black 
resin,  leaving  naphthafluoresceiue  in  small  brown  crystals, 
which  can  be  purified  by  recrystallisation  from  alcohol.  The 
new  colouring  matter  separates  in  small  red  needles  with  a 
greenish  metallic  lustre,  is  insoluble  in  benzene,  sparingly 
soluble  in  ether,  but  easily  soluble  in  alcohol.  The  solution 
in  alcohol  shows  an  intense  green  fluorescence  on  the  addi- 
tion of  a  small  quantity  of  acid.  The  product  dissolves  in 
alkalis  to  a  magenta-red  solution  with  a  yellow  fluorescence. 
It  gives  rose  shades  on  silk  having  a  yellow  fluorescence  ; 
and  it  is  further  observed  that  it  can  be  used  for  the  produc- 
tion of  other  dyestuffs. — T.  A.  I.. 

Blue  Safranine-azo  Dyestuffs,  Manufacture  of.  S.  l'itt, 
Suttou.  From  L.  Cassella  and  Co.,  Frankfort -on-the- 
Maine,  Germany.  Eng.  Pat.  3488,  Feb.  18,  1895. 
Diazosai  k  ANiNK,  when  combined  with  /3-naphthol  under 
ordinary  conditions  (in  presence  of  an  excess  of  alkali), 
forms  a  dyestuff  which,  on  account  of  its  insolubility,  is  of 
little  technical  value.  If,  however,  the  reaction  be  carried 
out  in  presence  of  a  free  orgauie  acid,  especially  acetic  or 
carbonic  acid,  the  resulting  dyestuff  is  freely  soluble  in 
water.  About  3.")  kilos,  of  safranine  S  dissolved  in  l.ono 
litres  of  water  are  diazotised  with  25  kilos,  of  hydrochloric 
acid  and  7  kilos,  of  sodium  nitrite,  yielding  an  easily 
soluble  blue  dia/.o  compound,  which  i-  added  to  the  follow- 
ing solution  : — 1,000  litres  of  water,  containing  I  kilos,  of 
sodium  hydrate  and  11-1  kilos,  of  /3-naphthol,  is  made 
faintly  acid  with  hydrochloric  acid,  so  as  to  precipitate  the 
naphthol  in  a  finely-divided  state.  20  kilos,  of  sodium  acetate 
being  then  added.  After  adding  the  dia/.o  compound  and 
allowing  the  mixture  to  stand  several  hours,  the  formation 
of  the  dyestuff  is  complete,  and  the  product  is  precipitated 
with  brine,  when  it  is  filter-pressed  and  dried.  —  m 
bicarbonate  may  be  employed  in  place  of  sodium  acetate, 
care  being  taken  that  the  mixture  is  maintained  at  a  low 
temperature,  in  order  to  keep  the  solution  saturated  with 
carbonic  acid. — T.  A.  L. 


New  Dihydroxynaphthalene,  The  Manufacture  or  Produc- 
tion of  a.  noil  of  certain  Sulphonic  Acids  derived  from 
this  Dihydroxynaphthalene  or  from  the  corresponding 
Amidohydroxynaphthalene.  11.  E.  Newton,  London. 
From  "  The  Farbenfabriken  vormals  ]■'.  Haver  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  3580,  Feb.  19,  1895. 

By  fusing  sodium  2.4.1'-amidonaphthalene  disulphonate 
with  twice  it-  weight  of  potash  and  0-4  part  of  water  for 
six  hours  at  215°  C.  in  an  autoclave,  it  is  converted  into  a 
new  2.4 .  r-umidonaphthol  sulpbonie  acid,  and  can  be 
separated  by  acidulating  the  melt  with  dilute  hydrochloric 
acid.  This  acid  is  sparingly  soluble  in  cold  water,  whilst 
its  salts  dissolve  easily,  giving  i_'reeii  fluorescent  solutions. 
It  remains  unchanged  on  adding  ferric  chloride  or  bleach- 
ing powder.  With  nitrous  acid  it  is  converted  into  u 
soluble  yellow  diazo  compound,  which  is  unchanged  when 
added  lo  sodium  carbonate  solution.  The  acid  will  also 
combine  with  diazo  compounds,  yielding  azo  dyestuffs. 
When  heated  with  five  times  its  weight  of  water  "for  four 
hours  to  200° — 2i0c  C.  in  an  autoclave,  the  amido  group  is 
replaced  by  the  hydroxyl  group,  the  resulting  solution  con- 
taining the  ammonium  salt  of  1 .  I .  l'-dilivdroxynaplitha- 
lene  sulphonic  acid  (naphtharcsorcinol  sulphonic  acid). 
This  acid  is  very  soluble  and  can  only  be  crystallised  from 
very  concentrated  acid  solutions.  Solutions  of  its  neutral 
salts  are  yellow  with  a  greenish  fluorescence,  and  the  com- 
bination with  diazobenzene  chloride  gives  a  yellow  azo 
dyestuff.  An  isomeric  dihydroxynaphtbalene  sulphonic  acid 
can  be  obtained  by  heating  2  ,4.2'-amidonapbthol  sodium 
sulphonate  with  five  times  its  weight  of  ,'i — lo  per  cent, 
dilute  sulphuric  acid  for  four  hour-  at  210  C.  The  result- 
ing dihydroxynaphthalene  sulpbonie  acid  is  readily  soluble 
in  water,  but  can  be  salted  out  of  a  concentrated  acid 
solution  by  the  addition  of  salt.  Its  neutral  salts  give 
greenish  fluorescent  yellow  solutions.  Ferric  chloride  added 
to  a  solution  of  the  acid  produces  a  green  coloration, 
which  rapidly  turns  yellow,  whilst  bleaching  powder  gives  a 
yellowish-brown  coloration.  The  acid  can  be  employed 
tor  the  production  of  azo  colouring  matters,  and  when  com- 
bined with  tetrazodiphenyl  chloride  in  an  alkaline  solution, 
it  gives  magenta-red  shades,  whilst  in  an  acid  solution  blue 
shades  are  obtained.  When  2.1.  l'-amidonaphthol  sul- 
phonic acid  is  heated  with  five  times  its  weight  of  .'>  per 
cent,  sulphuric  acid  for  four  hours  to  215°  C,  the  sulphonic 
acid  group  is  split  off,  and  there  results  a  new  m-dihydroiy- 
naphthalene  (naphtharesorcinol)  which  differs  from  all  its 
isomeric  compounds.  It  is  very  soluble  in  all  solvents,  and 
crystallises  from  water  in  groups  of  hexagonal  plates  melt- 
ing at  about  124  C.  In  place  of  the  ainidonaphthol  sul- 
phonic acid  employed,  the  corresponding  amount  of  the 
2.4.1'-  or  1 .3.  ['-dihydroxynaphthalene  sulphonic  acid  may 
be  used. — T.  A.  L. 

Direct -dyeing  Colouring  Matters  [Blue-Blacks],  Manu- 
facture of.     C.  1).    Abel,  London,      from    "  The  Actien 

Gesellschaft   fur  Anilin   Fulu  ikation,"    Berlin,   Germany. 

Eng.  Pat.  nil s.  Feb.  25,  1895. 
Br  reacting   with   two   molecular  proportions   of   n-nitro- 
ilia/.obeii/ene   on    one   molecular    proportion   of   1.1'. 3. 3'- 
amidonaphthol  disulphonic  acid  and  reducing  the  product 
obtained  with  sodium  sulphide,  there  results  the  compound, 

OH   Ml, 
N^N  .N:N.C,H4.NHj 


H.X.t  'JL.NiN. 
H0SS. 


.still 


which  can  he  converted  into  a  tetrazo  derivative  and  com- 
bined with  various  amines  and  phenols.  The  same  compound 
can  also  be  produced  by  employing  acetyl-p-phenylene 
diamine  in  place  of  yi-iiiiranilinc.  the  resulting  product 
being  subsequent!}  hydrolysed  instead  of  reduced.  The 
amido  compound  obtained  bj  either  method  tonus  a  black 
metallic  powder,  soluble  in  water  with  an  indigo-blue  colour, 
and  in  sulphuric  acid  with  a  bluish-black  colour,  which,  on 
diluting  with  water,  changes  to  puro  blue,  excess  of  water 
giving  a  precipitate  of  the  free  colour  acid.  The  formation 
of  a  dyestuff  is  illustrated  in  the  following  example: — 14 
kilos,  of  the  amido  compound  are  converted  into  the  tetrazo 
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compound  by  treatment  with  3">  kilos,  of  sodium  nitrite  and 
in  kilos,  of  hydrochloric  acid  (20°  B.).  The  tetrazo  com- 
pound formed  dissolves  tolerably  readily  in  water  with  a 
bluish-black  colour,  and  this  solution  is  poured  into  a  cold 
solution  of  6- 1  kilos,  of  tolylene  diamine  kept  alkaline  with 
sodium  carbonate.  After  a  short  time  the  dyestulV  is  salted 
out,  filter-pressed,  and  dried.  It  forms  a  blackish  metallic 
powder,  tolerably  soluble  in  cold  and  easily  in  hot  water 
to  a  blackish-violet  solution,  which  becomes  more  blue- 
black  on  adding  caustic  soda.  The  solution  in  concentrated 
sulphuric  acid  is  greenish  blue-black,  which,  on  adding  water, 
first  turns  violet-blue,  and  on  further  dilution  the  free 
colour  acid  is  precipitated  in  dark  flakes.  The  dyestuff 
gives  deep  black  shades  on  unmordanted  cotton  from  an 
alkaline  or  soap  bath,  fast  to  light,  air,  and  soap.  ( )ther 
dyestuff  components  may  lie  substituted  for  the  tolylene 
diamine  mentioned  above — j3-napb.tb.ol,  for  instance,  giving 
a  colouring  matter  which  dyes  bluish-black  shades  on 
cotton.  Similarly,  mixed  tetrazo  dyestuffs  may  be  obtained 
by  using  dissimilar  components,  as,  for  example,  the  tetrazo 
compound  maybe  oombined  with  1.4-naphrhol  sulpbooic 
acid,  and  subsequently  with  tolylene  diamine  (one  molecular 
proportion  of  each),  when  a  blue-black  colouring  matin  is 
produced. — T.  A.  I,. 

New   Amiclo   Base   [Amidotoluenylamidothiophenol],    The 

Manufacture  mid  Productio?i    of,    and    of    Colouring 

Matters  therefrom  [Cation  Bluish-Reds].     A.  G.Green 

and  E.   Janscn,   Manchester.     Rng.  Pat.  4448,  March  I. 

189.".. 

The  base  described   is  a   higher  homologue  of   that  already 

referred  to  in  Kng.  I'at.  -J  1 , 7 s r,  of    1894  (this  Journal,  1895 

962),  and  is  obtained  by  heating  together   equimolecular 

proportions   of  aniline   and  rn-xylidine   together  with    four 

i-.toms  of  sulphur.     The  base  has   probably  the  following 

constitution:  — 

-\.NX 

>C.C,.,H:i.CH3(NII.:) 

.S  ' 

(C:CH3:NH2  =  1:3:4),  and  the  method  employed 
for  its  production  is  as  follows: — A.  mixture  of  95  kilos, 
of  aniline,  121  kilos,  of  m-xylidine,  and  128  kilos,  of 
sulphur  is  heated  for  10 —  12  hours  until  about  102 
"kilos,  of  hydric  sulphide  have  been  evolved  and  the 
temperature  of  the  melt  has  slowly  risen  from  200° — • 
240°  C.  The  melt  so  obtained  may  be  employed  directly 
for  the  production  of  colouring  matters,  but  in  order  to 
purify  it,  it  is  distilled,  crystallised  from  benzene,  and 
recrystallised  from  amyl  alcohol,  from  which  it  separates  in 
short  prisms  melting  at  196°  C.  Its  acetyl  derivative  melts 
at  210' — 211°  C.  On  treatment  with  fuming  sulphuric  acid, 
it  is  converted  into  a  sulphonic  acid,  of  which  the  ammonium 
salt  is  easily  soluble.  Both  the  base  and  its  sulphonic  acid 
yield  colouring  matters  on  combining  their  diazo  compounds 
with  amines  and  phenols  and  their  derivatives,  and  of 
especial  value  are  the  dyestuff  components  alluded  to  in 
Eng.  Pat.  21,788  of  1894  (this  Journal,  1895,  962),  which 
are  naphthalene  derivatives  containing  a  sulphonic  acid  and 
a  hydroxyl  group  in  the  meta  position.  In  the  case  of 
certain  derivatives,  containing  a  diazotisable  group,  as,  for 
example,  in  those  colours  derived  from  the  1 . 3' .  3-amido- 
naphthol  sulphonic  acid  and  the  1 .3'.3.4'-amidonaphthol 
disulphonic  acid,  the  dyed  fabric  may  be  diazotised  and 
-corubiued  with  amines  and  phenols,  forming  very  fast  shades. 
The  following  example  describes  the  production  of  one  of 
the  colouring  matters: — The  diazo  compound  from  24  kilos, 
•of  the  new  amido  base  is  allowed  to  run  slowly  into  a 
solution  containing  35  kilos,  of  the  sodium  salt  of 
a-naphthol-e-disulpbonic  acid,  kept  alkaline  by  sodium 
carbonate.  After  heating  to  70°  C,  the  dyestuff  is  salted 
out  and  dried.     It  has  the  following  formula  : — 

C6H4/      ^C.C6H,(CH3).N:N.C10H4(OH)(SO,Na);, 

and  dyes  cotton  from  an  alkaline  or  neutral  bath,  giving 
bluish-red  shades  which  are  bluer  than  the  corresponding 
colour  from  dehydrothio-p-toluidine. — T.  A.  L. 


V -TEXTILES  :  COTTON.  WOOL,  SILK.  Etc. 

Oils  for  Greasing  Woo1.     A.  Merstone.     Chem.  Iter. 
Fett  u.  Harz  Iud.  1895,  [29],  1—2. 

See  miller  XII.,  page   122. 

Cellulose,  Quantitative  Estimation  of.     G.  Lunge.     Zeits, 
angev, .  (  hem.  1895,  561, 

See  under  XXIII,, page  137. 

PATENTS. 
27ie  Utilisation  of  a  Warte  or  Nearly  Waste  Product 
[Loeit.it  Beans],  Improvements  in  or  appertaining  to, 
and  the  Manufacture  of  a  Useful  Gum  or  Gummy 
Compound  therefrom.  B.C.  D.  Castle,  Liverpool.  Eng. 
Bat.  24,877,  Dec.  21,  1894. 

See  under  VI.,  page  1 12. 

Purifying  tin  Water  if  /fat  Felling  or  Sizing  Tanks, 
Improvements  in  means  for.  G.  Wells,  C.  Swartz,  and 
W.  B.  Hubbell,  all  of  South  Norwalk,  Connecticut, 
U.S.A.     Eng.  Bat.  19,869,  Oct.  1.".,  1895. 

See  under  XVIII.  B.,  paje  132. 

Removing    Gummy    and    other  Matters    from     Vegetable 

Fibres,    Improved     Method  of    ami     Apparatus    for. 

C.    Wetherwax,    Best,    New  York,    U.S.A.       En".    Pat 
22,817,  Nov.  28,  1895. 

Within  a  digesting  vessel  is  a  cage  supporting  a  series  of 
baskets,  each  provided  with  a  spirally  arranged  partition. 
In  the  compartments  so  formed,  the  fibre  is  placed  in  a 
winding  position  ami  subjected  to  the  "  action  of  a  heated 
liquor,"  which  circulates  in  a  downward  direction  through 
the  fibres  in  the  series  of  baskets.  The  gummy  and  resinous 
matters,  contained  in  the  solution  finally  drawn  off,  form  a 
valuable  commercial  product.  — B.  B.  B. 


VI.-DYEING,  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

Vegetable  Fibres,   Direct   Fixation  of  Certain    Metallic 
Glides    on.       A.    Bonnet.       Comptes    rend.    1895     121 
700—701.  ' 

Extending  his  earlier  work  upon  the  dissociation  of  certain 
lead  compounds  in  presence  of  vegetable  fibres  (ibis 
Journal,  1894,  34),  the  author  finds  that  the  hydroxides 
of  copper,  ziuc,  cobalt,  and  iron  (ferric),  like  that  of  lead, 
can  be  fixed  directly  by  vegetable  fibres.  Cotton  immersed 
in  an  ammoniacal  solution  of  cupric  oxide  retains  after 
washing  only  traces  of  the  oxide  ;  but  by  repeating  the 
operation  in  the  same  solution  after  the  addition  of  a  little 
sodium  (or  potassium)  hydroxide,  the  fibre  is  found  to  have 
fixed  the  oxide  so  well  that  even  prolonged  washing  in 
running  water  removes  none.  Ammoniacal  oxide  of  zinc 
(or  of  cobalt)  alone  leaves  an  abundant  deposit  in  the  fibre, 
but  the  amount  is  increased  by  an  addition  of  the  hydroxide 
of  an  alkali  metal.  Sodium  ferrate  also  deposits  ferric 
oxide,  but  oxidises  the  material  energetically.  A  cupro- 
chromic  solution,  made  by  dissolving  copper  chromate  in 
ammonia,  mixed  with  soda  or  potash,  fixes  oxides  of  copper 
and  chromium  on  the  fibre. — W.  G.  M. 

^-Naphtha!  Preparations  on  Cotton  Fabrics,  Preservation 

of.     C.  Kurz.     Monit.  Scient.  1895,  9,  638 
The  difficulty  of  preserving  cotton  fabrics,  prepared  with 
sodium  0-naphtholate,  so  as  to    keep  white  for  a  suitable 
length  of  time,  has  been  overcome   by  the  author  in  the 
following  manner : — 

The  essential  part  is  the  employment  of  a  double  salt  of 
fluoride  of  antimony  and  sulphate  of  ammonium  (47  per  cent. 
Sb203),  which  is  added  to  the  preparation  of  sodium 
/3-naphtholate. 

The  following  example  gives  the  quantities  generally 
employed  :-  40  grrns.  of  /8-naphthol  are  dissolved  in  1  litre 
of  water  and  added  to  80  c.c.  of  caustic  soda  of  38°  B.  ; 
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Hi  grins,  of  the  crystallised  antimony  salt,  dissolved  in 
50  c.e.  of  boiling  water,  are  then  added  gradually,  stirring 
meanwhile,  until  the  flocculenl  precipitate  of  oxide  of 
antimony  formed,  is  completely  redissolved. 

Cotton  fabrics  prepared  in  Ibis  preparation  will  keep 
white  for  more  than  eight  days.  This  process  is  also  good 
for  the  preparation  of  cotton  yarns.  The  preparation  is 
employed  chiefly  for  such  substances  as  a-  and  /3-napbthyl- 
araine,  benzidine,  toluidine,  &c.  Also,  for  similar  propor- 
tions of  paranitraniline,  3-naphthol,  and  /S-naphthol  1!.,  for 
metanitraniline.  dianisidine,  &c,  with  or  without  the  addition 
of  sulphocyanates  to  the  preparation. 

for  printing  with  the  basic  colouring  matters  on  tanr.in 
under  azoic  colours,  the  presence  of  the  antimony  salt 
facilitates  the  fixation  of  these  colours,  by  forming  (annate 
of  antimony  on  the  fibre.  Nevertheless,  this  process  is 
imperfect,  inasmuch  as  the  presence  of  caustic  soda  in 
exces-  is  detrimental  to  the  formation  and  to  the  complete 
fixation  of  the  tannate  of  antimony,  and  results  nearly  alike 
were  obtained  in  this  way,  whether  the  cloth  prepared  with 
tannin  was  passed  through  a  solution  of  sodium  naphtholate 
containing  a  -all  of  antimony  or  not 

The  author  states  that  this  process  has  been  in  actual  use 
now  for  more  than  a  year. — T.  \V. 

&-Naphthol  Preparations  on  Cotton  Fabrics,  Preservation 
of.  Keply  to  C.  Kurz  by  L.  Caberti.  Monit.  Scieut. 
1895,  9,  772. 

('.  Ki  RZ  state,  that  the  excess  of  caustic  soda  is  detrimental 
to  the  formation  and  fixation  of  basic  colours.  But  the 
author  points  out  that  in  his  process,  a  certain  quantity  of 
glycerin  is  added,  whereby  the  quantity  of  caustic  soda 
employed  to  redissolve  the  oxide  of  antimony  precipitated, 
is  reduced  to  a  minimum,  and  in  consequence  the  fixation  of 
the  basic  colours  is  not  impeded  by  any  excess  of  alkali,  as 
it  would  be  according  to  Kurz's  process.  Glycerin  in 
presence  of  alkalis,  it  is  pointed  out,  is  a  very  good  solvent 
for  certain  metallic  oxides,  such  as  the  oxides  of  iron, 
chromium,  tin,  &c.  In  certain  cases  it  is  even  indispensable 
for  the  purpose  of  dissolving  any  appreciable  quantity  of 
metallic  oxide — in  the  present  ease,  oxide  of  antimony. 

The  author  denies  that  in  his  process  the  same  results  are 
obtained,  whether  the  pieces  prepared  with  tannin  are 
treated  with  sodium  naphtholate  solution,  either  containing 
a  salt  of  antimony  or  not. — T.  V.'. 

Tannic     and     Gallic    Acids,     Absorption    of,     In/     Silk. 
L.  Vignon.     Comptes  rend.  121,  lb95,  916—919. 

Experiments  have  been  made  under  varying  conditions  of 
time,  temperature,  and  dilution  as  to  the  behaviour  of  silk 
skeins  when  immersed  in  tannin  and  gallic  acid  solution-, 
and  the  following  conclusions  arrived  at :  — 1.  Ungummed 
silk  can  absorb  gallic  and  tannic  acid.  '-'.  The  absorption 
of  gallic  acid  at  a  temperature  of  Ml  ('.,  which,  with  a  1  per 
cent,  bath,  is  practically  nil,  can  amount  to  7 — 8  per  cent. 
of  the  weight  of  the  silk  when  the  bath  contains  I  per  cent. 
3.  Tannin  is  absorbed  much  more  readily  than  gallic  acid, 
the  limit  being  about  25  per  cent,  of  the  weight  of  the  silk. 
■I.  In  the  ease  of  solutions  containing  gallic  and  tannic  acids 
in  equal  quantities,  only  the  latter  is  absorbed,  and  the 
increa-e  in  weight  of  the  silk  corresponds  to  the  strength  of 
the  solution  in  tannic  acid.  The  results  can  be  applied  as 
methods  for  estimating  tannin  in  products  employed  for 
dyeing  and  weighting  silk. — T.  A.  L. 

Chrome  /.,  ,ilh:i\  the  Alizarin  Colours  applied  to. 
H.  Burgess.     Leather  Tracks   Circular   and   Rev.   1896, 

.■i'jt; 

Tur.  success  which  has  attended  the  application  of  the 
alizarin  dyestuffs  to  wool  mordanted  with  chromium  emu 
pounds  i-'  well  known.  When  it  was  attempted  to  use 
these  dyestuffs  lor  bark  and  sumach  tanned  leather,  it  was 
found  that  the  high  temperature  (about  i.o  ('.).  which  was 
necessary,  even  n  an  alkaline  bath,  caused  irretrievable 
damage  to  tin- leather.  Since  chrome  leather  will  withstand 
a  higher  temperature  than  will  hark  or  sumach  tanned 
goods,  the  author  performed  some  experiments  in  the  hope 
that  the  alizarin   dye-stuffs  might  be  successfully  applied  to 


the  new  leather.  The  expectation  that  the  leather  itself, 
being  a  chromium  compound,  would  act  as  it-  own  mordant, 
and  he  dyed  directly,  was  not  realised  ;  for  the  dyeing  was 
found  to  be  very  partial  at  any  temperature  below  100°  ('.. 
and  this  is  too  hot  even  for  chrome  leather.  By  mordanting 
and  dyeing  in  baths  at  moderate  temperature-,  however, 
much  bctiei  success  was  obtained.  The  leather  i-  introduced 
into  the  cold  hath,  and  the  temperature  raised — in  the 
mordant  bath,  to  I"  I  .  and  iu  the  dyeing  bath  to  60  ( '. — 
in  the  course  of  20  minutes,  and  maintained  at  the  same 
point  for  another  'JO  minutes.  The  dyeing  bath  contained 
the  dyestuff  dissolved  in  5  per  cent,  ammonia  (1  e.c.  for 
each  grm.  ,,f  dyestuff). 

The  following  are  among  the  results  quoted,  the  quan- 
tities of  mordants  and  dyes  being  percentages  on  the  weight 
of  the  drj   leather  : 

Alumina  Mordant— l'.i  per  cent.  AL' SI  I.).   ■  K  "-i  ' 
and  '2  per  cent,  of  ('II  '  ' 
Dye  :  2o   per   cent.    Alizarin    W.I',. — A    deep    rich    crimson 
shade. 
J.",  percent.  Alizarin  W.K.— Same   as  WIS.,  but   cot 

quite  so   blue. 
25  per  cent.   Alizarin  Orange. —  A  bright  red  shade. 

much  brighter  than  either  Alizarin  W.B.  or  W.I.'. 
30  per   cent.    Anthracene    Brown. — A    dark    brown. 

almost  black. 
:.'.'>  per  cent.  Anthracene  Brown.  —  Dark  brown. 
15  per  cent.  Anthracene  Brown. — Chocolate. 
.">  per  cent.  Anthracene  Brown. — A   very  pretty  iron 
grey  shade. 
la   per    cent.    Alizarin    Orange,    and    10    per    cent. 
Anthracene  Brown.  —  A  deep  rich  claret. 
:i  percent.  Crerulein. — A  deep  green  (yellow  shade). 
5  percent.  Alizarin  Blue. — A  full  bright  blue. 
."»  per  cent.  ( 'cerulein.  —  Same  as   with  :;  per  cent.,  but 
much  deeper  -hade. 

Tin  Mordant. — 5  per  cent.  SnCla  and  -J  per  cent.  ('..IkO,. 
Dye  :  '25  per  cent.  Alizarin  W.B. —  Redder  than  with  alumina 
mordant. 
25  per  cent.  Alizarin  W.B. — Redder  than  with  alumina 

mordant. 
25   per  cent.   Alizarin   ( trange. — Yellower  than   with 
alumina  mordant. 

With     anthracene    brown — quantities    as    with     alumina 
mordant  in  each  case — good  shades  were  obtained,  slightly 
redder  brown  than  with  alumina  mordant. 
Iron  Mordant. — 8  per  cent.  FeSt  >,  and  2  per  cent.  (\lk( ' ,. 

Dye  :  25  per  cent.  Alizarin  W'.B. —  Dark  maroon. 
J.'i  per  cent.  Alizarin  W'.K. — Dark  maroon. 
25  per  cent.  Alizarin  Orange. —  Dark  crimson. 
20  per  cent.    Anthracene    Brown. — Dark    brown,   as 
dark   as  the  shade  obtained  with  30  per  cent,  on 
alumina  mordant. 
2    per    cent.    Anthracene    Brown. — A    very     prettj 

stone  drab. 
'2     per  cent.  Alizarin  Blue. — Full   blue   -hade,  not  so 

good  as  with  alumina  mordant. 
;i  per  cent.  Cceruk  in. —  Dark  olive  green,  very  good 
shade. 

The  be-t  chromium  mordant  proved  to  be  3  per  cent. 
K  .(  r.l  I-  and  2  per  cent.  Xa.,S..(  >,  with  1  per  cent.  II  -    I 

Combinations  of  colours  may  be  successfully  nsed  in  order 
to  still  further  vary  the  shades,  and  for  the  same  purpose 
almost  any  of  the  acid  dyesttrffs  may  he  applied. 

The  alizarin  blue  and  ccernlein  dyes  are  quite  fast.  The 
action  of  light  is  under  investigation. —  A.  (I.  B. 

PATENTS. 

The   I  tilisation    of  a    Waste  or    Nearly    Waste  Product. 
Locust    Beans],  Improvements  in  or  Appertaining  to, 
and  tin    Manvfacturi  of  a  Useful  Gum  or  Gummy  Com- 
pound   therefrom.     P.    ('.    D.    Castle,    Liverpool.       Kng. 
I'at.  24,877,  Dec.  21,  1894. 

I'm-  is  a  development  of  Eng.  Bat  8793,  1893  (this 
Journal,  ts'.u,  4lo).  describing  the  treatment  of  the  beans 
of  the  locust  or  carob  tree  fo.  the  preparation  of  a  gum 
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to  replace  trasacanth.  The  beans  are  extracted  twice  with 
15  to  20  times  their  weight  of  water  for  3  or  4  hours  at  a 
temperature  not  The  liquiil  is  se]  arated 

in  a  centrifugal  machine,  mixed  with  1  part  pe'-  mille  of 
phenol,  filtered  through  silk— as  used  in  flour  dressing— 
5  per  cent,  of  farina  added,  and  the  whole  well  agitated 
for  half  an  hour.  The  apparatus  is  lined  with  lead, 
aluminium,  or  silver.  Th.-  gum  is  used  for  sizing,  colour 
printing  and  dyeing  ;  and  if  prepared  without  antiseptic, 
may  be  employe  1  for  confectionery. — F.  H.  L. 

Printing   of  Cotton  or   Limn    Warps   or    Warp    Yarns, 

Improvements   in,   in   connection    with    Sizing   or  other 

Treatment  thereof  for    Weaving  Purposes.     T.  Pickles, 

Burnley.     Ene.  Pat.  2676,  Feb.  7.  1S95. 

A  iter  bleaching,  dyeing,  oi   otherwise  preparing  upon  the 

warp  beam,  the  warps  pass  to  a  drying  cylinder,  where  all 

moisture  is  driven  off,  and  then  through  suitable  printing 

iratus  and  steam  box.     The  bad  effects  of  the  pressure 

required    in    printing,   when   the  wain  yarns   are    in    rope 

form,  are  thus  avoided.     From  the  steam   box  the  warps 

pass  to  the  sizing  machine  with  or  without  the  interposition 

of  a  second  drying  cylinder. — R.  B.  B. 

Dyeing    of  Cotton   or    Linen    Warps    or    Warp    Tarns, 
Improveou  nts    in,    in   connection    u-itlt    Sizing    or   like 
Treatment  thereof  for    Weaving  Purposes.     T.  Pickles, 
Burnley.     Eng.  Pat.  2764,  Feb.  8,  1895. 
See  Eng.  Pat.  2676   (foregoing).     The  warps  are  prepared 
on  the  beam,  pass  around    a  drying  cylinder    and   thence 
either  to  the  sough   box   containing  a  mixture  of  dye.  and 
size,  or  tn  a  separate  dye  box.     [n  the  latter  case  thews 
may  be  caused  to  pass   several  times  through  the  dye  box 
until  the  desired   colour  is  obtained,  and  afterwards  sized 
aud  dried  in  the  ordinary  maimer. — R.  B.  15. 

Dyeing  vr  Colouring  .  I    ■  (  loth  or  Fabrics,  Improve- 

ments in.  L.  Cresswell,  Calverley,  Yorks.  Kug.  Pat. 
3123,  Feb.  13,  1895. 
The  object  of  this  invention  is  to  dye  on  asbestos  fire-screens 
or  fireplace  blinds,  colours  which  are  not  affected  by  exposure 
to  very  high  temperatures.  1  or  this  purpose,  after  dyeing 
by  some  known  process,  the  cloth  is  passed  through  a  bath 
containing  ammonio-nitrate.  -acetate,  or  -tartrate  of  silver 
together  with  dextrin  in  solution.  It  is  then  dried  b\  Ihe 
action  of  heat,  e.g.,  by  ironing,  with  a  sheet  of  parchment 
between  the  cloth  and  the  heated  iron.  Indelible  dark 
eolours  are  thus  produced. — R.  B.  B. 

Chemically    Cleansing    IP  Woollen    Fabrics    and 

Rags,  A  Process  for.    E.  Lasbordes,  Castres,   France. 

Eng.  Pat.  3590,  Feb.  19,  1895. 
This  is  a  modification  of  the  carbonising  process  for 
removing  vegetable  substances  from  wool.  Panama,  haw- 
thorn, or  similar  wood  broken  into  fragments  is  soaked  in 
water  for  2  hours.  In  this  bath  the  wool  is  steeped  for  at 
least  1  hours,  after  which  it  is  drained  and  dried.  To  prepare 
the  acid  bath,  calcium  sulphate  is  added  to  H.SOj  at 
13° — 15"  B.  to  remove  nitrous  compounds,  and  after 
standing  some  time  the  liquid  is  decanted  and  diluted  to 
2'5C — 5"  B.  Sulphurous  acid  aud  sodium  bisulphite  are 
added,  with  the  result  that  during  carbonisation  sulphuric 
acid  is  formed,  and  in  its  nascent  state  is  more  than  usually 
active.  After  steeping  iD  acid,  carbonisation  takes  place  at 
a  temperature  not  exceeding  50J  C.  Another  bath  of 
Panama,  and  one  of  dilute  sodium  carbonate,  complete  the 
process.  For  goods  which  are  to  be  dyed,  the  acid  bath 
may  consist  of  hydrochloric  and  tannic,  instead  of  sulphuric 
and  sulphurous  acids. — K.  B.  B. 

Suing  Dyestuff  in  Dyeing  witii  Indigo  Blue,  A  Process 
for.'  E.  Cabiati.  Milan,  Italy.  Eng.  Pat.  14,704.  Aug.  2, 
1895. 
Fob  goods  to  be  dyed  a  plain  blue,  a  net-shaped  ground- 
work is  printed  in  aniline  black  on  one  or  both  sides  of  the 
material,  which  is  then  dyed  in  the  indigo  vat.  For  prints 
in  the  reserve  style  the  resist  is  first  printed,  and  then  the 
aniline  black,  before  dyeing.  When  printing  with  mordants, 
the  black  is  applied  after  the  mordant. —  1!.  B.  B. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Tartaric  Acid  and  Alkaline  Tartrates,  Some  Reactions  of. 

L.  M.  do  la  Source.     Comptes  rend.  121,  774  —  77G. 

The  addition  of  a  small  quantity  of  tartaric  acid  to  a 
dilute  solution  of  potassium  acetate,  produces  immediately  a 
precipitate  of  acid  potassium  tartrate,  but  with  a  concen- 
trated solution  of  the  acetate  no  such  precipitation  occurs. 
A  neutral  alkaline  tartrate  is  decomposed  by  acetic  acid 
when  subjected  to  spontaneous  evaporation  in  the  cold,  ami 
under  similar  conditions  an  alkaline  acetate  is  decomposed 
b'.  potassium  acid  tartrate.  Calcium  sulphate  in  excess 
decomposes  neutral  alkaline  tartrates  forming  calcium 
tartrate  aud  an  alkaline  sulphate.  Potassium  sulphate  and 
/chloride  evaporated  with  tartaric  acid  lose  part  of  their 
respective  acids. — J.  G.  W. 

(       .inn   Chromite,  Neutral,    Crystallised,   Production  of. 
E.  Llufau.     t  lomptes  rend.  189.">.  121,  689—691. 

A  mixture  of  115  grms.  of  chromium  trioxide  and  45 
grms.  of  quicklime,  acted  upon  by  a  current  of  700  amperes 
and  50  volts  in  the  electric  furnace,  gave  a  green  crystalline 
mass  containing  two  kinds  of  crystals,  yellowish,  similar 
to  those  prepared  by  Moissan  (4CaO . Cr203),  and  dark 
needles,  several  millimetres  in  length,  occurring  in  groups  ; 
the  cover  of  the  furnace  was  also  covered  with  these 
crystals.  The  crystallised  portion  treated  with  strong 
hydrochloric  acid  gave  out  much  heat,  with  a  copious 
evolution  of  chlorine,  and  the  production  of  a  green  colour 
in  the  liquid.  Finally  the  crystals  were  treated  with  boiling 
hydrochloric  acid  until  they  were  no  longer  attacked. 
The  residue  consisted  of  prismatic  needles  with  metallic 
reflection,  gi\  ing  a  clear  green  powder  ;  the  smaller  crystals 
being  transparent.  Their  hardness  was  about  6,  and  their 
density  48  at  18°  C.  The  formula  was  CaO.Cr303,  and 
thus  agreed  with  that  of  the  olive-green  powder  obtained  by 
i.  il  rin  1877.  Chlorine  at  a  red  heat  decomposed  the 
chromite  with  superficial  formation  of  calcium  chloride 
(oxygen  being  evolved),  the  chromium  oxide  being  un- 
attacked.  lit  1  and  HF  give  calcium  fluoride  and  chloride 
at  a  red  heat,  leaving  the  chromium  trioxide  crystallised. 
The  hydrochloric  acid  gas  acting  with  incandescence  and 
at  a  low  red  heat.  IT X t  >  and  SO,  11.,  are  without  action. 
1  —  \V.  (,.  M. 

Bo rie  Acid  The  .Methyl-Alcohol  Process  of  Separation 
simplified.  H.  J.  and  Dupasquier.  Monit.  Scient.  1895, 
709. 

Si  .    under  XXIII.,  page  136. 

PATENTS. 

(  'hlorates  of  Sodium  and  Potassium,  Improvements  in  the 
Manufacture  of.  3.  Hargreaves,  Farmvorth-in-Widnes, 
and  T.  Bird,  ( Iressington.     Eng.  Pat.  18,526,  <  let.  1,  1S94. 

Si  idiom  chlorate  is  produced  by  passing  chlorine  through  a 
series  of  absorbing  vessels,  charged  with  caustic  soda  or 
with  sodium  carbonate  or  bicarbonate  solution.  The  excess 
of  chlorine  is  utilised  by  passing  it  through  a  coke-packed 
tower,  into  which  a  weak  soda  solution  is  run.  Th,- 
sodium  chloride  precipitated  in  the  process  is  drawn  off 
into  a  filtering  vessel  with  a  perforated  bottom,  a  current 
of  steam  being  forced  downwards  to  dissolve  out  the  sodium 
chlorate  mixed  with  the  salt.  The  solution  is  concentrated, 
and  the  salt  removed  as  it  falls,  until  a  liquor  of  sp.  gr. 
100°  to  120:  Tw.  is  obtained,  from  which  sodium  chlorate 
is  crystallised.  Potassium  chlorate  is  obtained  from  sodium 
chlorate  by  the  addition  of  an  equivalent  of  potassium., 
chloride  in  solution,  followed  by  crystallisation. 

The  absorbing  vessel  is  divided,  by  a  perforated  partition, 
into  an  inner  and  outer  compartment,  the  chlorine  passing 
into  the  former — whence,  by  the  action  of  an  agitator,  the 
soda  solution  is  forced  to  a  higher  level  in  the  outer  com- 
partment, and  continually  returns  as  foam  to  be  acted  upon 
by  the  chlorine.  When  sodium  carbonate  solution  is  used, 
bicarbonate  is  formed  in  part,  and  precipitates  ;  but  this, 
with  undissolved  carbonate,  is  kept  in  constant  suspension 
and  in  contact  with  the  gas.  The  absorbing  vessels,  arranged 
in  series,  are  interchangeable. — E.  S. 
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Ammonia  from    Sewage    Effluent    and    other    Weak  Am- 
maniacal    Liquors,    Improvements   in    the    Recovery   of. 
T.   Twynam,    Egbam,  and   1''.  E.  Matthews,   Englefield 
Green,  Surrey.    Eng.  Pat.  2625,  Feb.  6,  1895. 
si  u  \,.r.  effluent,  or  other  weak  ammohiacal  solutions,  are 
filtered  through   :i  mixture  of  ferric  hydroxide  and  phos- 
phate, or  of  hydrated  phosphoric   iron   ore,  which  may  be 
mixed   with  an  inert  substance,   or  the  latter  may  be  super- 
posed.     The    filtering    material    may   be    placed   within    a 
hollow    metallic   jacket   for   convenience    of  expelling  the 
ammonia  after  the  filtration  by  means  of  steam  or  hot  air, 
the  ammonia  being  suitably  condensed.     Or  the  ammonia- 
charged  material  ma]    be  used  directly  as  a  fertiliser.     The 
filters  are  arranged  in  series.  —  E.  S. 

An    Improved  Detergent  or    Washing  Powder.     J.  T.  A. 

Walker,    Kishton,    near     lilackburn,    Lancashire.     Eng. 

Pat.  3466,  Feb.  18,  1895. 
In  order  to  obtain  a  harmless  yel  active  preparation  of 
ammonia  for  laundry  purposes  the  inventor  mixes  a  salt  of 
ammonium,  preferably  the  sulphate,  with  commercial 
sodium  carbonate,  in  the  proportion  of  one  molecule  of  the 
former  to  two  of  the  latter.     To  avoid  loss  of  ammonia  the 

salts  are   mixed  in   an  anhydrous  state,  or  an ated  with 

a  substance  such  as  paraffin  wax.  The  preparation  may  he 
used  alone  or  with  a  super-fatted  soap  base.  In  the  latter 
ease  In  percent,  of  the  detergent  powder  is  added  to  the 
soap  base.  Where  artificial  perfume  is  desired,  a  trace  of 
nitrobenzene  may  be  added.  By  the  use  of  sodium  bicar- 
bonate, acid  ammonium  carbonate  is  produced  and  all  risk 
of  injury  to  the  hands  obviated. — C.  A.  M. 

Caustic  Lyes  of  the  Alkalis,  Process  for  the  Production  of. 
().  liuray,  London.  From  The  Chemische  Fabrik 
lthenauia,  Aachen,  Germany.  Eng.  Pat.  3485,  Feb.  Is. 
L895. 

Caustic  alkalis  are  produced  by  first  treating  alkaline 
carbonate  liquors  with  a  mixture  of  calcium  carbonate  and 
cau6tie  lime,  and  then  treating  the  separated  imperfectly 
causticised  lye  with  fresh  lime  to  render  it  completely 
caustic.  Iu  practice,  crude  lye  diluted  to  about  17  B.  with 
weak  liquors  (washings,  Ike.}  is  placed  in  a  vessel  having 
iron  gratings  at  the  top,  provided  with  a  central  opening  for 
the  introduction  of  a  sieve-like  vessel  containing  lime, 
suitably  suspended.  Steam  is  then  blown  in  from  the 
bottom  until  the  temperature  rises  to  70°  C.,  when  the 
lime  is  admitted.  After  settling,  the  lye  is  drawn  oft  and 
fresh  lye  i-  added,  to  be  boiled  together  with  the  remaining 
sludge  of  calcium  carbonate  and  hydrate.  This  second 
operation  converts  the  sludge  wholly  into  carbonate,  which 
is  removed  after  the  partially  causticised  lye  is  withdrawn. 
The  lye  is  then  treated  as  in  the  first  operation,  with  fresh 
lime,  and  the  liquid  obtained  is  converted  into  solid  caustic 
soda.  The  resulting  sludge  of  calcium  carbonate  and 
hydrate  is  again  used  as  described. — E.  S. 

Chlorine,  Manufacture  or  Production  of,  Improvements  in. 

J.  Y.  Johnson,  London.  From  Yereiu  Chemischer 
Fabriken  of  Mannheim,  Germany.  Eng.  Pat.  4267, 
heb.  27,  1895. 
Tins  invention  is  an  addition  to  and  development  of  Eng. 
,604,  1894  (this  Journal,  1895,  18:!),  for  producing 
chlorine  by  reacting  in  a  series  of  (A)  chambers  upon 
hydrochloric  acid  by  nitric  acid,  communicating  with  a 
second  series  Mi)  traversed  by  strong  sulphuric  acid  for 
decomposing  the  NOC1  formed  in  the  A  chambers,  and 
with  a  third  series  (C)  constituting  the  regenerating  appara- 
tus, besides  supplementary  vessels,  shown  in  the  drawing 
given  w  ith  the  abstract  of  the  earlier  patent.  These  vessels, 
which  before  were  in  each  series  superposed, arc  now  shown 
arranged  side  bj  side.  When  the  reaction  chambers  i  A)  are 
used,  the  aeid  mixture  assigned  to  them  is  successively  propor- 
tioned as  69:23:8,  for  adjustment  to  the  quantity  of  1IC1 
gas  reaching  each;  hut  the  chambers  ate  shown  equal  in 
size,  so  that  the  acid  mixture  after  use  may  be  saturated 
in  each  chamber  with  HC1.  The  acid  running  oil'  from  the 
A  chambers  is  conducted  to  a  closed  vessel  to  be  heated  to 
130    l.  to  free  it  from   nitrogen  compounds.     The  nitrous 


sulphuric  acid  discharged  from  the  11  series  of  chambers, 
and  containing  a  certain  proportion  of  chlorine,  is  taken 
to  another  closed  vessel,  which  may  he  of  east  iron,  to  he 
heated  to  130°  C,  when  most  of  the  chlorine  in  solution  will 
escape  as  IIC1  and  NOC1,  and  the  gases  are  led  into  one  of 
ile  B  chambers.  Also,  the  nitric  acid  regenerating  column 
is  divided  at  about  two-fifths  of  its  height,  at  which  point 
as  much  nitric  acid  containing  chlorine  is  drawn  off  as 
corresponds  to  the  quantity  of  chlorine  remaining  behind 
in  the  nitrous  sulphuric  acid  previously  heated. — E.  S. 


Cyanides,  Process  for  Manufacturing  out  of  Molasses  and 

l.y,  s  resulting  from  lie,  trim!  Molasses.  11.  Keichardt 
and  J.  Bueb,  Dessau,  Germany.  Eng.  Fat.  7171, 
April  8,  L895. 

This  process  consists  in  directly  leading  the  gases  resulting 

from  the  dry  distillation  of  lyes  and  molasses  through  a 
system  of  fire-brick  channels  raised  to  a  bright  red  or  white 
heat.  The  nitrogen  contained  in  the  gas  is  converted  into 
ammonium  cyanide  mixed  with  a  small  amount  of  am- 
monium carbonate.  The  gas  is  then  passed  through  a 
solution  of  iron  sails,  the  Eerrocyanide  so  obtained  serving 
as  an  initial  material  for  the  production  of  yellow  prussiate, 
or  cyanide  of  potassium.  The  carbonic  acid  and  hydro- 
carbons which  are  present  in  large  quantities  in  the  products 
of  distillation,  are  entirely  freed  from  nitrogenous  com- 
pounds, and  can  be  utilised  in  any  suitable  manner. 

—J.  L.  B. 

Obtaining  Cyanides  from  Gases  ,  Coal  Gas],  Improvements 
in  Apparatus  for.  W.  Foulis,  Glasgow,  and  I'.  ]■'.  Holmes, 
Huddersfield.'  Eng.  l'at.  15,168,  Aug.  12,  1895. 
ArPAKATi  -  is  shown  for  use  in  the  process  for  obtaining 
cyanides  from  gases,  forming  the  subject  of  Eng.  l'at.  '.117  1, 
1892  (this  Journal.  1893,  .">  I  1  ).  Scrap  iron  is  treated  with 
hydrochloric  acid  in  tanks,  and  the  iron  Liquor  is  pumped 
to  an  elevated  storage  tank,  whence  it  i-  taken  to  precipita- 
tion tanks,  for  treatment  with  an  alkaline  carbonate.  After 
settling,  and  withdrawal  of  the  supernatant  liquor,  alkali 
and  water  are  added,  and  steam  is  blown  in.  and  the  liquid, 
with  the  iron  carbonate  in  suspension,  is  taken  through 
pipes  by  a  steam  lifter  to  a  mixing  chamber  lilted  with 
agitators,  immediately  over  a  pair  of  scrubbers  of  the 
horizontal  rotary  type.  (in-,  freed  from  ammonia,  but 
retaining  cyanides,  is  passed  through  the  scrubbers,  after 
admission  of  the  mixture.  The  outflowing  liquor  contains 
an  alkaline  ferroeyauide  in  solution,  and  is  passed  into  a 
settling  tank,  whence  the  liquor  is  taken  to  a  pair  of  pans, 
one  over  the  flue  and  the  oilier  over  the  lire,  tin*  thin  liquor 
being  passed  into  the  latter  and  the  thicker  liquor  into  the 
former.  The  cake  obtained  is  treated  as  described  in  the 
former  patent. — E.  S. 

Evaporators  for  obtaining  t  Common  Salt,  and  for  A  nalogous 
Purposes,    Improvements   in   or   relating  to.     T.    Scott, 
Edinburgh.      Eng.  l'at.  15,197,  Aug.  13,1895. 
See  under  I.,  page  102. 


IX-BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Cement  for  Metals,  Experiments  with.  M.  Rudeloff 
Mitt,  aus  d.  Kbnigl.  techn.  Versuchsanstalt  zu  Berlin. 
13,  (6),  290— S02. 
THIS  material  is  a  hard,  brittle  substance,  containing  much 
sulphur,  anil  is  intended  for  use  in  a  fused  state  to  fix  iron 
stay  braces  in  stone,  brickwork,  or  cast  iron,  as  well  a- 
for  filling  up  and  repairing  fissures  in  foundations,  &c., 
faults  in  iron  castings,  Setting  machinery  and  stuffing  collar 
joints  in  gas  or  water  pipes.  I'liese  purposes  it  is  claimed 
to  be  adapted  for  by  its  property  of  fusing  nt  a  low  beat 
to  a  watery  consistency,  whereby  it  is  enabled  to  penetrate 
into  cracks  and  holes,  when-  it  expands  on  cooling  and 
adhere-  firmly  to  -tone,  brick,  metal,  or  wood,  and  is  -aid 
to  resist  the  action  of  acids,  moisture,  and  oils. 
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A  particular  make  when  tested  gave  the  subjoined 
results :  — 

Fusion  occurred  at  119°  C;  when  heated  further  the 
substance  became  thicker,  but  fluidity  was  regained  on 
cooling,  accompanied  by  stirring.  To  avoid  ignition,  the 
fusing  should  be  effected  otherwise  than  over  a  naked 
flame.  The  cooled  material  quickly  sets,  and  its  volume 
decreases  some  0-37  per  cent,  at  the  same  time.  When 
poured  into  cold  iron  moulds,  it  sets  with  a  concave 
surface.  It  does  not  adhere  to  cold  metallic  surfaces,  but 
if  they  have  been  warmed,  sets  fast,  and  can  only  be 
chipped  off  with  a  hammer.  Used  for  setting  stay 
braces  in  iron,  the  resulting  power  of  resistance  is  about 
equal  to  that  of  sulphur — provided  the  hole  be  about 
125  mm.  deep  and  rather  wide  compared  with  the  diameter 
of  the  rod — and  superior  to  both  lead  (by  some  15 — 20  per 
cent.),  and  Portland  cement  (by  65 — 75  per  cent). 

The  cement  in  question  was  able  to  withstand  a  pressure 
of  4  95  kilos,  per  sq.  mm.  when  in  the  form  of  cubes,  and 
of  10-3  kilos,  per  sq.  mm.  when  in  the  condition  of  flat 
blocks  10  x  80  x  80  mm.  It  is  found  to  make  a  thoroughly 
sound  packing  for  collar  joints  in  iron  piping,  but  can 
withstand  neither  dilute  sulphuric  acid  nor  mineral  oils. 
Atmospheric  conditions,  however,  have  but  little  influence. 

— C.  S. 
PATENTS. 

Fire-Clay,  Refractory  and  Non-Conducting  Bricks  and 
Blocks,  Building  Bricks,  or  the  Like,  Improvements  in 
or  relating  to  the  Manufacture  of.  V.  Young,  Walton. 
Lancashire.     Eng.  Pat.  3608,  Feb.  19,  ' 

The  new  article  of  manufacture  lias  as  ingredients,  silica 
with  only  sufficient  alumina  or  alkali  to  cause  it  to  firmly 
adhere.  Two  good  recipes  for  its  composition  are  as 
follows: — ■ 

1.  Sand  or  other  silica,  50  to  80  percent.;  waste  from 
alkaline  silicate  manufacture,  5  to  15  per  cent.  ;  a  good 
aluminous  fire-clay,  5  to  15  per  cent. 

2.  Silica,  60  to  f*5  percent. ;  the  waste  product  of  silicate 
of  soda  manufacture,  5  to  15  percent.;  aluminate  of  soda, 
2  to  5  per  cent. 

An  extremely  refractory  brick  is  thus  obtained,  and  waste 
material  is  utilised. — V.  C. 

Fireproof  and  Insulating  Compounds,  Manufacture  of. 
A.  Imschenetzky,  St.  IVtersburgh.  Eng.  Pat.  5254, 
March  12,  1895. 

The  basis  of  these  materials  is  asbestos,  which  is  cemented 
together  by  means  of  silica  introduced  in  a  soluble  form 
from  which  it  separates  either  in  the  form  of  the  colloid 
hydrate,  or  by  chemical  combination  with  other  bodies 
introduced  into  the  mass.  If  the  material  is  required  to  be 
waterproof  it  is  saturated  with  rosin  or  other  suitable 
material,  and  subsequently  heated  sufficiently  to  drive  off 
any  volatile  matter. 

When  used  for  insulating  purposes  the  material  is 
termed  "  Megohmite,"  when  used  for  other  purposes  it  is 
called  "  Uralite."— V.  C. 


X.-METALLURGY. 

Silicon,     Action     of,     on    Iron,     Chromium    and     Silver. 
H.  Moissan.     Comptes  rend.  121,  621 — 626. 

Experiment-  upon  the  action  of  silicon  on  the  three  above- 
named  metals  show  that  the  action  may  take  the  three 
following  courses :  — 

1.  The  solid  silicon,  owing  to  its  vapour  tension,  unites 
with  the  solid  metal  at  a  temperature  of  1200°  C.  and  yields, 
by  an  action  analogous  to  cementation,  a  true  silicide,  the 
melting  point  of  which  is  lower  than  that  of  the  metal. 

2.  The  liquid  silicon  unites  with  the  liquid  metal. 

3.  The  silicon  dissolves  in  the  liquid  metal  but  does  not 
form  a  combination  with  it,  or  produces  a  very  unstable 
one,  and  separates  out  in  the  crystalline  form  at  the  moment 
of  solidification  of  the  metal. 

The  two  first  reactions  apply  to  iron  and  chromium, 
which  form   silicides  of  the  composition   SiM.,,  whilst  the 


latter  applies  to  silver  which  does  not  form  a  compound 
with  silicon. 

Iron  silicide  occurs  in  small  prismatic  crvstals,  with  a 
density  of  7.  It  is  attracted  by  a  magnetic  needle.  Hydro- 
fluoric aeid  in  aqueous  solution  attacks  it  readily,  but  it  i- 
only  acted  upon  slowly  by  hydrochloric  acid,  even  when 
powdered  finely.  Nitric  acid  has  no  appreciable  action  ; 
but  aqua  regia  attacks  it  with  the  formation  of  silica. 

Chromium  silicide  resembles  iron  silicide  very  closely  in 
it-  properties.  It  is  harder  than  quartz  and  even  than 
corundum.— J.  G.  \Y. 

High    Silicon    Iron    in    the    Blast  Furnace,  Working   of. 

J.  S.  Kennedy.  Eng.  and  Mining  J.  1896,  61,  42. 
Manganese,  apart  from  its  value  in  protecting  silicon  from 
'oxidation  in  the  cupola  mixture,  acts  as  an  aid  in  the 
manufacture  of  high  silicon  or  "  -oft  "  irons.  A  hot 
furnace  and  basic  slags  are  essential  to  the  combination  of 
manganese  with  iron.  The  presence  of  manganese  both  in 
the  iron  and  in  the  basic  slag,  tends  to  an  increase  of  their 
fluidity,  and  allows  of  high  furnace  heats  without  injurious 
consequences.  The  author  i'ouud  no  difficulty  in  running 
smoothly  on  an  American-Seoteh  "  soft  "  iron  containing 
I — V5  per  cent,  of  silicon,  the  slag  containing  30 — 31  per 
cent,  of  silica,  but  there  was  sufficient  mangauese  in  the 
ore  mixture  to  ensure  a  content  of  from  2 — 2  3  per  cent,  in 
the  pig-iron. 

The  highest  silicon  iron  ever  made  by  the  author  con- 
tained S  75  per  cent,  of  silicon  ;  it  contained  only  a  trace  of 
manganese  and  the  slag  was  normally  an  acid  one. 

The  following  is  an  analysis,  made  some  years  ago,  of  a 
Scotch  ferro-silicon.  The  iron  was  silvery  white  in  colour 
and  had  an  irregular  fracture: — Iron,  83-16;  manganese, 
;  silicon,  10'55;  phosphorus,  0'04;  sulphur,  0-03; 
carbon  (graphite),  0'52;  carbon  (combined),  1 -84.  The 
percentage  of  total  carbon  (2- 36)  is  very  small  in  an  iron 
containing  so  much  silicon. 

In  the  Ashland  furnace,  an  iron  has  been  made  containing 
12 — 13  per  cent,  of  silicon. — A.  S. 

Iron,  Boride  of  Its  Preparation  and  Properties. 
H.  Moissan.  Hull.  Soc.  China.  1S95.  956 — v.'.'.". 
Boride  of  iron  may  be  prepared  by  leading  a  slow 
current  of  chloride  of  boron  vapour  over  pure  reduced  iron, 
contained  in  a  porcelain  tube  at  a  dull  red  heat,  when 
ferrous  chloride  is  formed  and  distilled  over,  whilst  the 
required  boride  is  left ;  or  by  heating  pure  iron  in  a  porce- 
lain boat,  brasqued  with  a  sufficient  quantity  of  boron,  in  a 
gentle  stream  of  hydrogen,  at  lliur  or  1200  C.  After 
cooling  in  hydrogen,  the  residue  is  boride  of  iron  which,  if 
it  contain  about  9  percent,  of  boron,  will  be  very  crystalline, 
and  may  be  easily  fractured  along  very  marked  planes  of 
cleavage  ;  and  may  be  traversed  by  long  needles  which  are 
often  iridescent.  The  boride,  thus  formed  by  cementation, 
and  containing  8  to  9  per  cent,  of  boron,  fus*es  at  1050°  C. 
But  when  the  boron  exceeds  10  per  cent.,  fusion  is  far  less 
easy,  the  fracture  is  conchoidal,  and  the  crystallisation 
confused  ;  whilst  a  20  per  cent,  sample  can  be"  fused  onlv 
with  difficulty  in  a  gas-carbon  fire.  In  the  electric  furnace, 
a  current  of  300  amperes  and  65  volts  may  be  made  to 
produce  a  large  quantity  of  the  compound  within  the  space 
of  5  or  6  minutes,  if  fragments  of  iron  be  placed  in  a  boron- 
brasqued  crucible  :  but  the  temperature  must  not  be 
excessive  or  crystalline  boride  of  carbon  will  also  be 
formed  from  the  carbon  of  the  crucible.  On  treating 
fragments  of  the  crude  boride,  as  it  is  formed  by  the  above 
processes,  with  hydrochloric  acid  diluted  with  two  or  three 
volumes  of  water,  the  excess  of  iron  is  removed,  and  a 
crystalline  residue  is  left,  which  should  be  washed 
successively  with  water,  alcohol,  and  ether,  and  then  dried ; 
it  has  a  composition  corresponding  to  the  formula  BoFe. 
This  boride  is  yellowish-grey  in  colour,  and  has  a  specific 
gravity  of  7  15  at  18;  C.  In  dry  air  or  in  oxygen  the 
crystals  are  unaltered,  but  in  moist  air  they"  become 
covered  with  an  ochreous  layer. — W.  G.  M. 

Japanese  A/logs.     Dingler's  Polyt.  J.  298,  [3],  72. 
The   following   notes   are    based   upon   the   statements   of 
individual   workers,  who  have  revealed  the  composition   of 
Japanese  alloys,  hitherto  kept  a  secret. 
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••  Shakdo  "  is  copper  alloyed  with  1 — 10  per  cent,  of 
gold.  The  articles  manufactured  of  this  composition,  after 
being  polished,  are  boiled  in  a  corrosive  mixture  consisting 
of  copper  sulphate,  alum,  and  verdigris,  and  thus  attain  a 
beautiful  bluish  black  colour.  This  colour  is  due  to  the 
evenly  distributed  gold,  tests  with  pure  copper  yielding 
adverse  results.  The  intensity  of  the  shade  depends  essen- 
tially upon  the  gold  content"  of  the  colouring,  1—2  per 
■cut.  of  gold  produces  n  rich  bronze  colour.  "Shakdo"  is 
employed  in  the  manufacture  of  SWOrds,  scabbards,  buckles, 
brooches,  and  decorative  work.  When  boiled  with  the 
above-mentioned  corrosive,  the  surface  of  the  alloy  is 
oxidised  to  a  copper  red  shade. 

"  Gni-s7ii-bu-ichi"  (so  called  quarter-silver)  consists  of 
copper  alloy  <  d  with  :io  —  ,"i0  percent,  of  silver.  The  jewellery 
prepared  from  this  alloy  has  a  rich  grey  colour  which  finds 
much  favour  in  Japan. 

"  Mokume  "  is  a  compound  of  several  different   coloured 
alloys  and   simple  metals  which   are  arranged  so  as    to  pro 
duce  an  ornamental  effect.     Damascened  goods  are  prepared 
as     follows  : — 30 — 40   thin    plates   of    gold,   shakdo,    silver. 

rosette-copper,  and  gni-shi-bu-ichi  are  soldered  one  over 
the  other  in  varying  order.  Holes  of  different  forms  nd 
sizes  are  bored  in  the  plates,  which  are  then  hammered 
out  and  boiled  in  the  corrosive'  mixture  already  mentioned, 
whereupon  the  different  colours  are  developed. 

"Stn-c/i«"  (brass).  The  finest  kind  of  Japanese  brass 
consists  of  10  parts  of  copper  and  .">  parts  of  zinc,  a  less 
valuable  kind,  of  10  parts  of  cupper,  and  2-7  parts  of  zinc. 

"  Karahane"  (bell-metal).  According  to  the  Bize  and 
quality  of  the  bells  one  of  the  four  following  alloys  is 
used  : — 

1 —  10 pts. copper, 4   pts.tm,   |pt.iron,    r_.pts.zinc. 

2 In  ..  2)         ,.        V,  pts.  lead.     '  pt.  zin.-. 

:s in  .,         3        .,      2         „       ,1       „         ,i  pt.  iron. 

I In  .,         -i        „      2         „ 

In  preparing  the  alloy,  the  copper  is  melted,  and  the 
other  metals  added  in  the  above  order.  The  best  bells  are 
cast  from  the  first  alloy,  large  bells  from  the  third,  for  all 
the  alloys  above  described,  suitable  solders  are  employed, 
the  following  arc  their  respective  compositions  . — 

Karakane 20 pts. brass,  10   pts.eopper,         15  pts.  tin. 

Sin -elm  la 10  „  14  ,.  6    ..    zinc. 

silver 3        „        [a and  10  pts.  silver. 

Grni-sbi-bu-ichi  5         ..         [a    .,    Hi        „         Id  and  3  pts.  zinc. 

Mnklllllc H         „  \a     ..     in 

Shakdo Spts.shakdo,       ,.    1*1  pts.  zinc. 

Tin 10  pts.  tin  „      6    ..     lend. 

Amongst  the  metal  goods  which  arrive  in  Europe,  arc 
some  with  lustrous  red  surfaces  which  are  generally  con- 
sidered to  be  Lacquered  or  enamelled.  This,  however,  is 
not  the  case,  the  appearances  in  question  being  due  to  a 
coating  of  red  oxide  of  copper,  produced  by  boiling  the 
article-  in  the  already  mentioned  corrosive  liquid. — .1.  I,.  I!. 

The  Silver  Deposits  of  Zeehan  and  Dundas,    Tasmania. 
\V.  I'.  A.  Thomae.     J.Inst.  Alining  and  Met.     Dec.  1895. 

The  lodes  exploited  for  lead  and  silver  in  thi>  dislrict  may 
be  classed  either  as  fissure  veins  or  irregular  deposits,  and 
contain    the    following    valuable    minerals: — Galena     (with 

silver  ranging  from  in  to  over  200  oz.  per  ton),  argentifer- 
ous iron  pyrites  (sometimes  yielding  146  oz.of  silver  per  ton), 
cenis.-itc,  anglesite,  pyrouiorphito,  croeoisite.  native  silver 
with  silver  chloride,  fahlerz,  bournonite,  jamesonite,  and  in 
one  place  a  variety  of  leadhillitc.  Of  objectionable  minerals, 
sphalerite  with  from  2  to  .",  oz.  of  Ag  per  ton  usually 
accompanies  galena  in  small  proportions.  Tin  occurs  in  one 
or  two  localities,  the  maximum  in  any  ore  offered  for  sale 
having     1" ::,    pet    cent.  ;   arsenic,   and    antimony    (ill 

Bournonite  and  Jamesonite),  rarely  occnr  in  any  quantity. 
The  concentrating  mills  are  for  the  most  part  unsuitable] 
steam-jiggers  al  one  mine  losing  at  least  sip— 50  per  cent. 

of  the  gie.-s  contents  of  the  ore  delivered  io  them.  In  all 
cases  there  is  a  greater  loss  of  silver  from  the  galena  by 
machine  concentration  than  by  hand  treatment,  the  loss, 
which,  in   the   table  of  assays   quoted,  ranges   from  0*31  to 


0- 36  oz.  of  silver  per  unit  of  lead,  is  attributed  to  the 
excessive  crushing  of  a  galena  in  which  much  of  the  silver 
is  present  in  mere  admixture  as  a  silver  ore.  that  may  be 
carried  off  in  the  slimes.  No  fair  comparison  of  concentra- 
tors can  be  effected  unless  the  trials  be  made  with  the  same 
ore.  (  Inly  two  attempts  at  local  smelting  have  been  made, 
one  of  which  never  had  any  prospect  of  success,  whilst,  in 
the  other,  a  water  jacketed  blast  furnace,  with  a  capacity  of 
60  tons  per  2-1  hours,  smelted  over  3,000  tons  of  ore,  and 
then  stopped  because  the  supply  was  exhausted. 

— W.  G.  M. 

The  Cyanide  Process,  Th<  Chemistry  of. — Is  the  Double 
Zinc  Potassium  Cyauidi  a  Solvent  fur  Gold.  J.  S.  ('. 
Wells.      Kng.  and  Min.  J.  1895,  60,  5P4. 

1'iiK  author  describes  a  series  of  experiments  which  he 
made  tot-. i  the  accuracy  of  a  statement  bj  Feldtman  (this 
Journal  1894,952),  that  gold  i-  soluble  in  a  solution  of 
zinc  potassium  cyanide.  He  draws  the  following  conclusions 
from  the  results  of  his  tests-— 1.  Zinc  potassium  cyanide 
is  a  solvent  of  gold,  but  of  less  power  than  potassium 
cyanide.  2.  Zinc  potassium  cyanide  is  not  decomposed  h\ 
alkali  into  free  potassium  cyanide  and  potassium  zineate. 
3.  Zinc  potassium  cyanide,  in  preseuce  of  potassium 
cyanide,  can  have  no  solvent  action  on  gold,  and  is  there- 
fore valueless  in  the  ordinary  cyanide  process.  1.  The 
estimation  by  silver  nitrate  in  presence  of  free  potash,  does 
not  indicate  the  cyanide  available  as  a  solvent  of  gold,  hut 
the  total  amount  of  cyanogen  in  the  solution.—  A.  S 

Oold  and  Silver  Ores  mid  other  Compounds ;  The  So-called 
"  Selective  Action  "  of  very  Dilute  Solutions  of  Potassium 
Cyanide  »/."«.  .1.  Mactear.  .1.  Inst,  of  Mining  and 
Met.,  Dec.  1895. 

The  statement  in  the  Mac Arthur-l'onest  patents,  as  to  the 
selective  action  of  dilute  solutions  causing  gold  and  silver 
to  dissolve,  in  preference  to  the  baser  metals,  and  the  more 
definite  interpretation  thereof  given  in  the  judgment  of  tic- 
Court  of  Appeal  (that  ''a  strong  solution  attacks  the  baser 
metals  without  attacking  the  gold,  whereas  a  weak  solution 
is  feeble  and  nit  on  tbe  baser  metals  but  attacks  the  gold  "), 
led  the  author  to  institute  a  -.lie-  of  experiments  on  the 
subject.  Gore's  experiments  showed  that  whilst  many  base 
metals  (Al,  Zn,  Cu,  Sn)  were  electro  positive  as  metals, 
others  (l'b  and  Fc,  as  well  as  Hg)  were  electro-negative; 
and  the  rate  of  solubility  varied  in  a  similar  way.  lint  in 
gold  ores  the  base  metals  occur  iu  combination  ;  yet  even 
under  these  circumstances  cyanide  solutions  of  0*5,  2,  and 
5  per  cent,  strength,  acting  upon  freshly  precipitated  oxides 
of  iron,  zinc,  copper,  and  lead,  mixed  with  finely  divided 
gold,  dissolved,  in  2  I  hours,  more  of  the  former  than  of  the 
latter;  and  the  proportion  of  gold  passing  into  solution  was 
small  as  compared  with  that  of  the  oxides.  With  native 
oxide-  the  rate  of  solution  may  be  slower,  but  still  may 
often  be  gnat  us  compared  with  the  gold;  but  in  the 
cyanide  treatment  of  ore-,  the  preliminary  addition  of 
alkalis  often  produces  hydroxides,  which  would  behave 
similarly  to  those  experimented  with.  (  arbonates  are  like 
oxides  in  respect  of  solubility.  Sulphides  arc  acted  upon 
irregularly,  in  a  manner  and  to  an  extent  which  depend 
upon  physical  and  chemical  conditions ;  but,  broadly  - 
iug,  they  too  are  far  more  easily  attacked  than  gold. 
The  base  metals  of  oxidised  ores,  containing  soluble  sul- 
phates, «  ould  dissoh  e  even  in  water,  and  therefore  also  in 
cyanide  solution-.  But  too  little  attention  has  been  given 
to  electro-chemical  action.  Skey  point,  d  out  that  mercury, 
being  electro-negative  to  gold  in  cyanide  solutions,  fJ 

of  i  \anide  in  gold-milling  caused  the  solution  of  any  salts  of 
mercury  which  had  caused  flouring;  whilst  the  mercuric 
cyanide  produced  dissolved  gold  rapidly,  with  deposition  of 
mercury.  Many  of  the  natural  sulphides,  as  well  as  man- 
ganese peroxide  and  magnetic  iron  ore,  are  electro-negative 
to  gold  in  cyanide  solutions,  and  arc  sufficiently  good 
conductors  to  allow  of  galvanic  .onp'..-  being  Bel  up.  which 
expedite  the  solution  of  the  gold.  Similarly  couples  may 
be  formed-by  gold  with  the  |  mi'  les  of  iron  worn  from  the 
shoes  and  dies  of  the  stamp-,  iron  being  the  negative 
I    clement.      Further,  the   mere   pas-age  of  a   current  of  elec- 
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tricity  though  a  solution  in  which  finely  divided  gold  is 
suspended  was  found  to  hasten  the  rate  of  solubility, 
although  the  gold  was  not  in  metallic  contact  with  either 
electrode. 

The  greater  comparative  proportion  of  gold  to  base  metal 
in  weaker  solutions  is  due  mainly  to  the  fact  that  in  all 
there  is  a  large  excess  of  cyanogen  over  that  necessai  >" 
combine  merely  with  the  gold,  and  the  larger  the  excess  the 
more  foreign  substances  may  be  expected  in  solution  ;  whilst 
gaseous  oxygen,  being  more  soluble,  and  therefore  present 
in  greater  quantity,  in  the  more  dilute  solutions,  these  will 
attack  the  precious  metal  more  readily.  Thus,  it  is 
considered,  the  action  cannot  properly  be  described  as 
-'selective." — W.  G.  M. 

Alloys  of  Copper  and  Zinc  :  their  Mechanical  Properties. 

( >.  (  harpy.  Comptes  rend.  189J,  121,  49  I— -T.H5. 
I'm:  brass  alloys  are  not  influenced  by  the  time  of  heating 
or  cooling  whilst  undergoing  thermal  treatment;  so  that 
the  condition  of  the  metal  depends  solely  upon  the  amount 
of  mechanical  work  to  which  it  has  been  submitted  in  the 
cold,  and  the  maximum  temperature  of  the  last  annealing, 
the  author  has  selected  this  series  for  exhaustive 
examination.  Alloys  containing  from  JO  to  100  percent,  of 
copper  were  cast,  and  then  hammered  or  roiled  until  the 
deformation  or  extension  at  the  moment  of  rupture,  as 
observed  during  mechanical  testing,  was  practically  nil. 
Specimens  thus  hardened  to  the  maximum  point  were 
annealed  at  various  temperatures,  increasing  by  50  C.  each 
time,  up  to  the  fusing  point  of  the  metal.  At  each  stage 
tests  were  made  by  tension  and  compression,  anil  these 
have  led  to  the  following  conclusions  :  — 1.  The  strength  of 
east  metals,  depends  upon  the  casting  temperature,  being 
greatest  as  this  approaches  the  fusing  point ;  also  upon  the 
rate  of  cooling,  a  rapid  solidification  giving  the  best  result. 
2.  The  temperatures  of  annealing  may  be  divided  into  four 
zones,  varying  in  extent  for  different  alloys ;  the  lirst  includes 
,:  at    which  no   softening   effect    is   observable  in    the 

annealed  metal,  and  extends  only  up  to  350°  ('.  for  copper, 
and  to  temperatures  which  are  lower  as  the  percentage  of 
2inc  increases.  In  the  second  zone,  the  softening  effect 
is  a  function  of  temperature,  almost  absent  when  copper  is 
being  treated,  this  zone  extends  as  the  zinc  is  increased, 
until  for  the  40  per  cent,  alloy  it  reaches  almost  from  the 
ordinary  temperature  nearly  to  the  fusing  point.  Within 
the  third  zone,  which  ranges  from  400'  to  1 ,000  for  copper, 
and  diminishes  as  the  zinc  increases,  the  alteration  of  the 
mechanical  properties  by  annealing  is  sensibly  the  same. 
In  all  these  cases,  annealing  causes  a  reduction  in  strength 
and  an  increase  of  elongation  before  rupture.  Finally,  at 
temperatures  near  to  the  fusing  point  of  the  alloy,  the  metal 
sometimes  become*  burnt,  and  sutlers  in  both  strength  and 
extensibility  ;  the  extent  of  this  zone  depends  upon  the 
presence  of  impurities,  especially  of  fusible  metals,  such  as 
lead  and  tin.  3.  The  tests  of  perfectly  annealed  brass,  show 
that  the  tensile  strength  rises  as  the  zinc  increases,  uutil  it 
reaches  a  maximum  at  about  43  per  cent,  of  Zn,  whilst  the 
extension  at  the  moment  of  rupture  increases  simul- 
taneously, but  reaches  its  maximum  at  30  per  cent,  of  Zn  ;  in 
each  case  the  diminution  is  rapid  after  the  highest  point  is 
attained.  The  most  useful  alloys,  therefore,  are  those  in 
which  the  percentage  of  zine  ranges  between  30  and  4:!. 
The  actual  tests  are  as  follows  : — 


C°m Metah"  °f             Cold-worked. 

Perfectly  Annealed. 

Cn-           Z"-        feStfh.     Extension. 

Tensile 
Strength. 

Extension. 

100 
90 
80 
7(1 
60 
50 

10 

20 
30 
40 
50 

Kilos. 
34 
37 
4-2 
50 
57 
10 

Per  Cent.l 
0 
0 
0 
0 
0 
0 

Kilos. 
21 
24 
25 
31 
87 
9 

PerCent. 
33 
37 

u 

66 

39 

2 

-W.  G.  M. 


Steel,  Extra  hard,  the  Quenching  of '.     F.Osmond. 
Comptes  rend.  IS'j.'i,  121,  684 — 686. 

TitE  polished  surfaces  of  steel  bars,  carburised  by  cementa- 
tion, and  highly  hardened  by  quenching,  are  capable  of 
being  scratched  by  a  sewing-needle,  if  their  carbon  per- 
centage is  lower  than  0'7  or  higher  than  1"3;  but  between 
these  proportions  the  effect  of  the  scratch  is  not  traceable. 
In  the  most  highly  carburised  specimens  however,  the 
scratch  is  shown  by  the  microscope  to  be  intermittent,  and 
the  steel  must  therefore  contain  at  least  two  constituents, 
which  may  provisionally  be  termed  A  and  li,  of  which  the 
former  is  not  scratched  by  the  needle,  but  will  itself  scratch 
glass,  whilst  the  latter  is  scratched  by  apatite  and  possibly 
by  fluorspar.  The  colour  of  A  on  a  well-polished  surface  is 
greyish,  that  of  I?  is  white.  In  spite  of  the  difference  iu 
mineralogical  hardness,  polishing  in  bas-relief  by  means 
of  moistened  and  rouged  parchment  does  not  cause  anv 
sensible  depressiou  of  the  surface  of  B.  Etching  by  tincture 
of  iodine  or  by  dilute  nitric  acid  shows  that  the  mass  is 
divided  into  polyhedra  that  are  but  slightly  coherent,  and 
may  or  may  not  be  separated  by  traces  of  a  carbide  which 
is  probably  Fe:,C.  Hut  A  and  B  assume  different  colours, 
usually  identical  for  the  same  constituent,  in  the  same  poly- 
hedron. A  is  generally  distributed  in  the  form  of  lamella;, 
parallel-barbed  in  two  direction-,  which  are  constant  for 
each  polyhedron,  whilst  I!  forms  the  groundwork.  Pro- 
longed etching  renders  the  whole  section  black,  hence  both 
constituents  must  be  carburised.  A  is  the  hard  material 
which  constitutes  practically  the  whole  of  quenched  steel 
containing  1  per  cent,  of  carbon.  The  .proportion  of  li 
increases  with  the  proportion  of  carbon  up  to  1-6  per  cent., 
beyond  which  the  carbide  Fe^C  (?),  appears  in  increasing 
quantity.  With  a  steel  containing  1  '57  per  cent,  of  carbon, 
the  maximum  of  constituent  B  is  obtained  when  the  steel  is 
heated  to  at  least  1,000°  C.  (there  is  no  gain  in  exceeding 
1100°),  and  is  then  quenched  as  rapidly  as  possible,  in  iced 
water  or  in  very  cold  mercury.  Otherwise  some  Fe3C 
separates  and  diminishes  the  proportion  of  carbon  in  the 
remainder  of  the  mass  to  a  corresponding  extent  I'uder 
the  most  favourable  circumstances  a  mixture  of  equal  parts 
of  A  and  li  may  be  obtained.  Such  a  mixture  is  but 
slightly  magnetic  as  compared  with  the  same  material 
quenched  at  800'  C.  in  water  at  the  normal  temperature. 
The  intensity  of  the  residual  magnetism  in  such  a  bar, 
quenched  at  1,000°  C.  in  iced  water,  was  found  to  be  :;4.-. 
immediately,  and  221  two  days  after  magnetisation,  whilst 
that  of  abar,  quenched  at  800c  C,  in  water  at  1  j  (  .,  was 
966  and  814  under  similar  circumstances.  Since  A  is 
known  to  be  magnetic,  it  may  be  suspected  that  li  is  non- 
magnetic. The  same  mixture  of  A  and  B  cannot  be  filed, 
and  breaks  without  bending,  as  much  because  A  is  hard  and 
brittle  as  because  of  the  want  of  cohesion  between  the 
polyhedra;  hut  it  breaks  down  freely  when  it  is  crushed. 
The  properties  of  B  appear  to  resemble  those  of  steel  con- 
taining 2.3  per  cent,  of  nickel  or  12  to  13  per  cent,  of 
manganese,  presenting  no  critical  point  during  slow  cooling 
and  containing  the  iron  in  the  form  naturally  stable  above 
860°  C.  (7-iron).— W.  G.  M. 

Gold,  Analysis  of,  from  Batoum  District.     G.  Tchernik. 
J.  Buss.  Chem.  Soc.  27,  492 — 496. 
One  specimen  of  gold  analysed   contained  65  per  cent,  of 
gold  and  35  per   cent,  of  palladium.     Another  sample  con- 
tained 88  •  4  per  cent,  of  gold  and  11*6  per  cent,  of  rhodium. 

—J.  W. 

Copper,  Action  of  Hydrochloric  Acid  on.     It,  Engel. 
Comptes  rend.  121,  -VJs — 530. 

The  decomposition  of  hydrochloric  acid  by  copper  is  so 
slow  that  it  is  often  overlooked,  but  hi  saturated  solution  at 
15°  C.  it  is  decomposed  sufficiently  rapidly  for  the  evolution 
of  hydrogen  to  be  demonstrated  ;  if  a  little  platiuic  chloride 
be  added,  the  reaction  becomes  tumultuous.  Hydrochloric 
acid  of  less  density  than  1  ■  083,  which  corresponds  to 
HC1  +  10HX),  is  without  action  on  copper,  and  the 
action  becomes  extremely  slow  at  greater  strengths  when 
the  liquid  is  saturated  with  cuprous  chloride.  From  this  it 
would   appear   that   the    hydrochloric    acid    necessary    to 
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maintain  the  cuprous  chloride  in  solution  i-  incapable  of 
reacting  on  the  copper,  and  that  the  slow  action  that  does 
take  phut-  is  doe  to  variations  in  temperature;  a  fall  in 
temperature  producing  a  deposition  of  cuprous  chloride, 
leaving  the  liquid,  when  a  rise  takes  place  again,  incompletely 
saturated  and  capable  of  slight  action  upon  the  copper. 
When  a  .uncut  of  hydrochloric  acid  gas  is  passed  into 
water  containing  copper  and  cuprous  chloride,  a  rapid 
action  takes  place  notwithstanding  the  presence  of  the 
copper  salt.— .1.  'I.  W. 

Nickel  and  Cobalt  Siiicides.     Vigourouy.    Comptes  rend. 

1895,  121,  686—688. 
Metallic  nickel  or  cobalt  heated  strongly  with  10  per 
cent,  of  silicon  in  hydrogen  gas,  gives  crystallised  ingots, 
,.  dingly  hard  and  difficult  to  break,  which  consist  or  the 
silieide  mixed  with  an  excess  of  metal,  that  may  be  removed 
by  treatment  with  very  dilute  nitric  acid.  The  resulting 
Is  contain  silica,  from  the  partial  attack  of  the  acid 
upon  the  silieide.  A  mixture  in  the  proportion  of  one  atom 
of  silicon  to  one  molecule  of  the  metal  gives  a  pulverulent 
mass  of  silica,  metallic  oxide,  and  silieide,  when  heated  in  a 
Doulton  crucible  in  a  Dcville's  furnace.  Dilute  nitric  or 
hydrofluoric  acid  separates  the  impurities  with  difficulty. 
The  best  results  are  obtained  on  treating  a  10  per  cent, 
mixtnre  in  the  electric  furnace;  as  the  heating  is  continued, 
the  .  iccess  of  metal  distil-  off,  leaving  the  silieide  at  last 
nearly  pure,  but  the  duration  of  the-  experiment  must  be 
governed  b\  the  hulk  of  metal  operated  upon,  tor  if  con- 
tinued over  long,  nothing  would  remain  in  the  crucible.  The 
ingot  obtained  is  greyish-white,  and  very  hard  and  brittle. 
After  cleaning  the  surface,  the  ingot  is  broken  into  frag- 
ments, and  treated  with  very  dilute  nitric  acid,  to  remove 
the  trace  of  residual  uncoinbined  metal.  The  pure  residue 
is  a  silieide  with  the  formula  SiXi„  or  Si('o._,.  These 
siiicides  are  steel-grey,  crystalline,  and  metallic  in  appear- 
ance; they  are  more  fusible  than  either  of  the  constituents, 
and  resist  the  highest  temperatures  without  decomposition. 
The  density  of  nickel  silieide  is  7"-'  at  17  ,  and  that  of  the 
cobalt  compound  7  •  1.  The  siiicides. bum  in  fluorine  at  the 
ordinary  temperature,  with  the  formation  of  white  fumes  of 
fluoride  of  silicon  ;  in  chlorine  they  burn  at  a  red  heat,  but 
bromine  and  iodine  have  a  less  violent  action.  Oxygen  Cor 
air)  attacks  them  also  al  a  red  heat,  especially  if  they  have 
previously  been  pulverised.  Dry  hydrofluoric  acid  gas, 
passed  over  the  siiicides  contained  in  a  platinum  tube 
heated  to  redness,  attack-  them,  j  ielding  a  combustible  gas. 
Dry  hydrochloric,  hydrobromic,  or  hydriodic  acid  gas  acts 
slowly  at  a  red  heat,  giving  metallic  haloid  compounds  and 
gases  which  yield  silica  and  hydrogen  when  led  into  water. 
Hydrofluoric  acid  solutions  attack  them  readily,  the  other 
acids  but  -lowly.  Aqua  regia  completely  decomposes  the 
powdered  crystals.  Alkalis  in  solution  are  without  action, 
but  their  carbonates,  when  fused,  decompose  them  at  a  red 
heat,  yielding  alkaline  silicates  and  an  insoluble  oxide  of 
nickel.  Mixtures  of  carbonate  and  nitrate  of  potash  behave 
similarly .  bul  at  a  lower  temperature.  <  Sold  water  is  without 
action,  but  steam  at  a  red  beat  decomposes  the  siiicides. 

— W.  G.  M. 

Aluminium  Vessels.     Balland.    Comptes  rend.    121, 
381 
The  French  War  Office  ha-  ordered  the  use  of  aluminium 
drinking  and  mess  vessels  for  the  army,  which  arc  made 
without  solder,  being  beaten  up  from  plate. 

Similar  vessels,  made  in  the  same  way  from  the  same 
plate,  vary  in  weight  by  from  4  to  9  per  cent,  of  the  total. 
The  author  attribute-  this  to  the  solvent  action  of  the  soda 
bath-  which  are  u-ed  to  clean  the  surface  of  the  manufac- 
tured vessel. 

The  vessels  resist  well  in  ordinary  use,  mechanical   wear 

and  tear,  and  the  action  of  lire,  foods,  and  cooking  liquids 

which  are  not  in  contacl  with  the  metal  for  long  periods. 

\\  ater  left  in  these  vessels  for  some  months  gives  rise  to 

at  di  posits  of  alumina.      These  seem  always  due  to 

particles   of  foreign  snbsta -   in   the  metal,  and  appear 

especially  in  the  neighbourhood  of  the  rivets  which  fasten 

the  bandies,  and  which   are  made  of   alloys    of   aluminium. 

-  of  weight  in  this  way  during   six  months  was  h-s- 


than  0*1  per  cent.  Sheets  of  aluminium  used  in  the 
author's  former  researches,  and  bottled  up  ^\  ith  Seine  water 
for  tour  year-,  became  covered  with  a  hard  skin,  dissolved 
oil  by  1  per  cent,  sulphuric  acid,  leaving  a  bright  surface^ 
and  causing  a  loss  of  weight  of  about  :S  per  cent. 

Salt  water,  of  35  grms.  to  the  litre,  acted  like  ordinary 
water,  but  to  a  much  greater  extent.  The  rivets  become 
loose,  and  the  handles  come  off.  Except  where  the  nodules 
of  alumina  are,  a  blackish,  rough  skin  forms,  which  sand  will 
not  bring  off,  but  which  yields  to  24  hours'  soaking  in  1  per 
cent,  sulphuric  acid.  The  loss  of  weight  in  four  months 
through  corrosion  by  the  salt  water  was  about  0"6  per  cent. 

— J.T.  1). 

Titanium,  Preparation  ami  Properties  of.     11.  Moissau. 
Hull.  Soe.  I  him.  1895,  959— 9G5. 

The  conclusions  drawn  from  this  paper  are  that,  when  an 
electric  arc  of  varying  intensity  i-  caused  to  heat  a  mixture 
of  titanic  acid  and  carbon,  there  arc  produced  successively 
the  blue  oxide  of  titanium,  fused  titanium  nitride  ('IN  i 
and  either  fused  titanium  or  a  crystallised  carbide  lit'. 
Titanium  is  the  most  refractory  substance  yet  obtained  in 
the  electric  furnace,  being  more  infusible  than  vanadium, 
and  far  more  so  than  molybdenum  or  zirconium.  It  has 
only  been  prepared  in  the  electric  furnace  at  temperatures 
above  that  at  which  its  nitride  is  decomposed,  and  by 
means  of  a  dynamo  absorbing  100  h.p.  As  compared  with 
the  powder  obtained  by  the  action  of  the  alkali  metals  upon 
fluotitanates,  the  fused  titanium  has  far  less  affinity  for 
nitrogen  :  reduced  to  powder,  however,  it  burns  in  nitrogen 
gas  at  a  temperature  of  sou  C.  The  general  properties  of 
titanium  resemble  those  of  the  metalloid-,  and  particularly 
silicon. — W.  G.  M. 

Cement  for  Metals,  Experiments  iril/i.  M.  Uudeloff.  Mitt, 
aus  d.  Konigl.  techn.  Versuchsanstalt  zu  Berlin,  13,  (15), 
290. 

See  under  IX.,  page  111. 

Aluminium  and  its  Alloys,  Analysis  of.     II.  Moissan. 
Comptes  rend.  121,  1895,851. 

See  wider  XXIII.,  page  136. 

Nickel  Estimation  [Nickel-plating  Solutions],  Nets  Volu- 
metric Process  for.  Lecoeuvre.  Hull.  Soe.  ('him.  13, 
1895,  1011. 

See  under  XXIII.,  page  1  35. 

Lead.  Estimation  of,  i>y  Electrolysis.     A.  Kreichgaucr. 
Zeits.  anorg.  (  hem.  9,  89. 

See  under  XXIII.,  page  135. 

Lead,  Colorimetric  Analysis  of .     M.  Lucas.     Bull.  So 
I  him.  15,  1896,  39. 

See  under  XXIII.,  page  134. 

PATENTS. 

Compressing,  Squeezing,  or  Squirting  Heated  Metals, 
Improvements  in  or  connected  with  Means  or  Apparatus 
for.  (i.  A.  Dick,  London.  Eng.  Pat.  28,172,  Nov.  29, 
1894. 

This  patent  relates  to  the  construction  of  moulds  used  for 
casting  copper  alloys  and  "squirting"  therefrom,  whilst  in 
a  plastic  condition,  wire-,  mils,  or  bar-.  Instead  of  a 
mould  with  a  thick  wall,  which  is  liable  to  fracture  through 
irregular  heating,  the  mould  consists  of  an   inner  cylinder 

with   an    internal    parallel    bore,   open    at    both   end-.       The 

outside  of  this  cylinder  is  slightrj  conical,  and  fits  into  a 
tubular  casing  inversely  tapered.  Round  this  again  are 
placed  comparatively  thin  concentric  casings  with  annular 
spaces  between  them.  These  spaces  are  tightly  rammed 
with  a  non-conducting  materia  .  such  as  granite  in  small 
piece-,  and,  by  prefer*  nee,  mixed  « ith  a  little  borax.  <  >ut- 
side  the  whole,  i-  the  wrought-iron  or  steel  casing.  A 
mould  i-  thus  produced  which  can  withstand  pressure  and 
retain  the  beat,  and  which  bIso  is  not  liable  to  fracture, 
since  a  new  inner  cylinder  can  he  casih  replaced.  The 
outside  casing  is   mounted   on    trunnion-,  mi    that  it  can  he 
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swung  vertically  or  horizontally.  In  the  former  position, 
the  loner  eud  is  closed  with  a  plug,  and  the  copper  or  alloy 
poured  in.  When  plastic,  it  is  swung  round  horizontally, 
the  false  bottom  is  replaced  by  a  die,  and  a  ram  or 
plunger,  preceded  by  a  heated  block,  enters  at  the  other 
end,  and  forces  the  metal  through  the  die. — A.  W. 

Blast-Furnaces,  Cupolas,  Steel-melting  or  other  Furnaces 
supplied  with  Mot  or  Cold  Air,  An  Improved  Tuyere, 
Block,  ond  Plate  Coif  for  Use  in.  J.  Patterson, 
Workington.     Eng.  Pat.  23,502,  Dec.  4,  1894. 

A  cofper  coil  with  a  brass  covering  is  substituted  for  the 
usual  iron  or  steel  coil  with  cast-iron  covering;  or  an  iron 
or  steel  coil  may  he  lined  (e.g.,  electrolytically)  with  copper 
or  other  metal  of  high  conductivity,  and  covered  with  cast 
iron  iu  the  ordinary  way. — W.  G.  M. 

Gold  ami  Silver,  tin-  Extraction  of  [Cyanide  Process'], 
from  Ores.  Improvements  in  or  relating  to  Processes  for. 
J.  Pfleger,  Kaiserslautern.  Kntr.  Pat.  23,557,  Dec.  4, 
1894. 

A  \  ESSEL  i>  employed  witli  a  porous  partition  of  unglazed 
earthenware  down  the  centre,  dividing  it  into  two  com- 
partments. On  one  side  of  the  partition  is  placed  the 
cyanide  soiutiou  containing  the  gold,  &c,  whilst  the  other 
side  is  filled  up  with  a  solution  of  caustic  soda  of  a  strength 
of  from  1  to  5  parts  to  100  parts  of  water.  Iu  the  soda 
soiutiou  is  placed  a  rod  of  an  electro-positive  metal,  such  as 
iron,  zinc,  copper,  or  aluminium,  and  in  the  cyanide 
solution  an  electro  -  negative  substance  unacted  on  by 
cyanide,  such  as  carbon.  A  current  is  set  up  by  joining 
these  two  substances  with  a  metallic  wire  outside  the  vessel, 
whereby  the  gold  is  deposited  from  solution  on  the  carbon, 
and  may  be  collected  aud  refined  iu  anv  suitable  manner. 

—A.  W. 

Gold,  a  Method  for  Extracting,  villi  out  the  Use  of  Water, 
In/  Minns  of  a  Combined  Air  Blast  and  Mercury,  and 
Apparatus  for  effecting  same  YV*.  H.  Hvatt,  London. 
Eng.  Pat.  'j'l.TS'j,'  Dec.  2(1,  1894. 

The  dry  pulverised  gold-bearing  material  is  blown  by  strong 
currents  of  air  on  to  or  through  liquid  mercury  placed  in 
Suitable  tubes,  &c.  The  ore  is  blown  through  these  tubes 
and  the  gold  is  stated  to  amalgamate  with  the  mercurv. 

—A.  W\ 

Precious  Metals,  Improvements  in  or  relating  In  Apparatus 
employed  in  tlie  Recovery  of,  from  their  Solutions. 
H.  L.  Salman,  London.     Eng.  Pat.  2729,  Feb.  7.  1895. 

The  apparatus  consists  of  a  storage  tank  for  the  zinc  fume, 
the  bottom  of  which  slopes  to  a  point  where   there   is  pro- 
vided a  tubular  outlet  containing  a   double  valve,  so  that  a 
given    quantity    of  fume   may    be    let    through    at   a    time. 
This  valve  is  attached  to  a  rod,  which  is  connected  with  a    j 
lever  arrangement  working  in  conjunction  with  a  ball  and    I 
siphon   tank  supplying   the    gold   solution.     The  solution  is    I 
constantly  fed    into   this   tank,   which  alternately   fills    and 
empties.     Every  time  the  solution  siphons  off,  the  float  ball 
in  falling  works  the  lever  connecting  the  valve  in  the  fume 
tank.     By  this  means  the   required  quantity  of  fume  falls 
into  the  tubular  channel  through  which  the  gold  solution  is 
rushing   from   the   siphon.      This    mixture    passes  into   a 
cylindrical  or  conical  vessel,  where   it   is  swirled  round  and 
automatically  siphoned  into  the  top  of  a  vessel  containing 
inclined    baffle    plates  one    under   the  other,  which   further 
agitate  the  solution.     The  gold  being  thus  separated  from 
solution,  it  is  collected  together   with   the  remainder  of  the    j 
fume  by   passing   the   mixture    upwards   over   a   series  of 
inclined  plates  of  slate  placed  close  together,  upon  which  the 
solid  particles  deposit,  and  from  which  they  slide  down  into 
the  bottom  of  the  vessel,  whilst   the  waste  liquor  passes  out 
of  the  top  and  through  a  filtering  cloth. — A.  W. 

Precious  Metals,  Improvements  in  or  relating  to  tin  Preci- 
pitation of.  from  their  Solutions  [Cyanide  Process1. 
H.  L.  Sulman,  London.     Eng.  Pat.  2730,  Feb.  7,  1895. 

Ix  the  author's  process  of  precipitating  the  precious  metals 
by  means  of  zinc  fume,  it  is   advantageous   to   submit   the 


fume  to  a  preliminary  cleaning  to  free  it  from  zinc  oxide. 
It  is  therefore  digested  with  any  reagent  that  will  dissolve 
the  oxide ;  and  ammonia,  ammonium  chloride,  and  ammo- 
nium carbonate  are  claimed  for  the  purpose.  The  use  of 
these  solutions  may  also  be  applied  to  the  cleaning  of  zinc 
shavings  and  granules  used  in  other  processes. — A.  W. 

Ores  containing  Zinc  or  Blende  and  ether  Metals  and 
Metalloids  ;  Improved  Method  or  ^Process  jind  Apparatus 
for  obtaining  Chlorine  and  Zinc  in  the  Treatment  of 
H.  It.  Lewis,  Loudon,  and  C.  Gelstharp,  Manchester. 
Eng.  Pat.  584,  Jan.  9,  1895. 

The  ore  is  crushed  and  roasted  in  furnaces  of  the  type 
protected  by  Eng.  Pat.  65G7  of  1892  (this  Journal,  1893, 
12,  842),  sulphur,  sulphuric  acid,  and  volatile  metallic, 
'  compounds  being  recovered.  The  zinc  in  the  roasted  ore 
is  dissolved  by  water  or  dilute  acid,  and  a  certain  propor- 
tion of  a  soluble  chloride  is  added,  which  depends  upon 
the  percentage  of  zinc  present.  The  liquid  (after  settling, 
if  necessary)  is  concentrated  by  evaporation,  the  residue 
being  treated  according  to  Eng.  -Pat.  84G7  of  1892  (this 
Journal.  1893,12,  766).  The  solution  is  electrolysed,  the 
chlorine  and  zinc  being  recovered.  The  electrolytic  vat 
is  preferably  divided  up  into  separate  compartments  by 
the  alternate  anode  plates,  which  may  he  of  carbon,  and 
cathode  platis.  which  may  lie  of  zinc.  Moth  electrodes 
may  be  of  suitable  metallic  gauze,  covered  with  asbestos. 
Within  the  compartments  thus  formed  are  series  of 
transverse  glass  plates,  placed  obliquely,  in  such  a  way 
that  ascending  bubbles  of  chlorine  are  deflected  upwards 
aud  away  from  the  cathodes.  Above  each  of  these 
chambers,  which  is  otherwise  closed  air-tight,  is  a  tube 
leading  upwards  to  a  horizontal  main  for  the  collection  of 
the  chlorine  from  all  the  compartments.  Scrapers  arc 
provided  to  remove  the  rough  deposited  zinc,  aud  cocks  or 
valves  are  arranged  below  to  discharge  it  into  trucks  placed 
beneath  them.  Keguline,  instead  of  pulverulent  deposits, 
may  be  obtained.  In  another  type  of  depositing  apparatus, 
a  circular  round  bottomed  vessel  is  employed,  with  an 
outside  heating  chamber ;  a  perforated  cathode  forms  a 
false  bottom  to  the  former,  and  the  anode  is  suspended 
above  it,  separated  or  uot  by  a  porous  diaphragm  ;  the 
chlorine  is  led  off  above,  and  the  zinc,  detached  by  a 
rotary  scraper,  falls  through  the  perforations  in  the  cathode, 
and  is  drawn  away  through  a  cock  as  before.  In  each 
apparatus,  pipes  are  arranged  for  the  conveyance  of  the 
electrolyte  to  the  vats.— W.  G.  M. 

Lead:  Improvements  iu  the  Extraction  of,  with  Silver, 
Gold,  or  other  Metals  from  Ores  blended'  with  Sulphide 
if  Zinc  or  otherwise.  II.  R.  Angel,  London.  Eng 
Pat.  SOI,  Jan.  12,  1895. 

Sulphide  ores  are  treated  in  a  furnace,  V-shaped  in  cross 
section,  but  tilting  endwise,  with  a  slag  outlet  at  one  end 
aud  a  metal  tap-hole  at  the  other,  and  with  a  separate 
chamber  containing  a  coke  fire  at  one  side.  The  furnace 
is  of  iron  plates,  lined  with  firebrick  cemented  by  a  mixture 
of  90  per  cent,  of  volcanic  dust  or  fireclay,  ami  in  per  cent. 
of  iron  oxide  mixed  to  a  cream  with  sodium  silicate  solution. 
The  ore  is  to  be  mixed  with  caustic  soda  or  sodium  sulphide, 
and  to  be  heated  by  driving  a  mixture  of  steam  and  petroleum, 
or  of  gas  and  air,  over  the  coke  fire  and  through  apertures' 
in  the  partition  wall.  The  charge  is  said  to  be  reduced  in 
a  few  minutes. — W.  G.  M. 

Alloys  of  Iron  with  other  Metals  [Manganese,  Aluminium, 
Arickel,  Chromium,  Tungsten,  &c],  Manufacture  of. 
0.  D.  Abel,  London.  From  M.  M.  Kotten,  Berlin.  Eng 
Pat.  1155,  Jan.  17,  1895. 

The  metal  to  be  alloyed  with  the  iron  is  obtained  in  a 
finely-divided  state,  either  as  a  powder  if  brittle,  or  as 
drillings  if  malleable;  it  is  then  mixed  with  lime  and  with 
coal  or  coke  iu  sufficient  quantity  to  produce  the  required 
carburisation,  much  as  described  iu  Eng.  Pat.  23,286  of 
1892.  The  mixture  is  moistened  with  water,  moulded  and 
compressed,  the  blocks  being  heated  to  drive  off  the 
hygroscopic,  but  not  the  combined  water.  The  pieces 
thus  prepared  are  then  introduced  into  the  iron  in  the 
ladle,  in   the   furoace,  or  otherwise.     The  hydration  water, 
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which  is  evolved  as  vapour,  serves  to  mix  the  metals, 
whilst  it  is  considered  to  expel  gases  from  solution  in  the 
liquid  metal.  <  Ither  alkaline  earths  or  alkaloids  maj  be 
used  instead  of  lime;  anil  in  place  of  the  metal  to  be 
alloyed,  its  oxide  may  be  employed,  mixed  with  a  sufficienl 
excess  of  carbon.  The  process  is  especially  applicable  for 
use  with  [manganese,  aluminium,  nickel,  chromium,  ami 
tungsten. — \V.  (I.  M. 

Mi  luls  and  Metallic  Alloys  containing  <  'arbon  and  Silicon  : 
Process  for  tin  /''intuition  of.  \V.  Kaufmann,  Prague. 
Eng.  Pat.  L'278,  Feb.  1,  1S95. 

i  lbbobi  \m  m  iu  a  6nely-divided  state  is  added  at  a  high 
temperature  to  the  molten  metals  which  are  required  to  be 
combined  with  carbon  and  silicon.  An  electric  furnace  is 
employed  by  preference. — W.  G.  M. 

M.  t.ils  and   Metallic  Compounds;  Improvements  in   th,ir 
Recovery     from     Finely-divided    Substances,    such    as 
Crushed  Ores,  Slime,  Tailings,  and  the  like.     G.  Bob- 
son,  Dolgelly,  and  S.  Crowder,  London.     Kog.  Pat   2536, 
Feb.  5,  1895. 
Is  carrying  into  effect  Eng.  Pat.  427  of   IS'.U  (this  Journal, 
1895,  14,  580),  soap  and  water  of  the  consistency  of  white 
of  eg;.',  with   hydrocarbon  oil,  may  be  substituted  for  the 
mixture  of  fatty  and  hydrocarbon  oil  previously  specified. 
The  dry  finely-divided   substances  also   may  be   prepared 
for  treatment  by  first  moistening  them  with  a  liquid  hydro- 
carbon  and   a   fatty    oil,  and    then    adding   the    necessary 
quantity  of  water. — W.  G.  M. 

Casting  Copper  Ingots,  A  .Xitc  or  Improved  Solution  \_to 
Prevent  Adherence]  for  Use  with  Moulds  for,  or  the 
like.  J.  Lunt,  Warrington.  Eng.  Pat.  13,617,  July  Its, 
1895. 

TnE  bark  of  the  oak  or  other  suitable  trie  is  calcined 
"  together  with  a  proportion  of  valonia,"  and  the  ashes  so 
produced  arc,  after  being  cleaned,  powdered,  ami  mixed 
with  water,  used  as  a  wash  for  moulds  in  the  preparation 
of  copper  castings.  Spent  oak-bark,  and  valonia  which 
has  been  employed  in  the  tanning  process,  tire  preferably 
employed,  the  proportions  being  about  equal.  The  effect 
of  the  above  treatment  is  to  produce  a  wash  which  Vrill 
prevent  the  copper  adhering  to  the  mould. — A.  W. 

Ores  mill  other  Auriferous  Substances,  Improved  Process 
l',i minor  unit  Chlorine]  and  Apparatus  for  Extracting 

Cold  from.     B.   C.    Hinman,  New    York,   I'.S.A.      Eng. 
l'at.  16,920,  Sept.  10,  1S95. 

The  object  of  this  invention  is  to  use  an  excess  of  bromine 
for  gold  extraction, by  which  meaus  the  dissolving  is  acce- 
lerated, and  to  regenerate  the  bromine.  The  pulverised 
ore  mixed  with  water  is  treated  iu  a  revolving  cylinder 
with  from  :i  lb.  to  20  lb.  of  bromine  per  ton  of  ore, 
and  the  solution  thus  obtained,  drained  off.  The  ore  is 
leached,  preferably  with  chlorine  water,  which  is  then  added 
in  a  closed  tank  to  the  bromine  and  bromide  solution. 
More  chlorine  may  be  introduced  into  this  mixture  to 
decompose  the  bromides  if  necessary.  The  tank  and  its 
contents  are  heated  in  any  convenient  way,  preferably  by 
-team,  and  the  bromine  distils  oil'  through  a  pipe  leading 
from  the  top  of  the  tank  to  a  condenser.  The  gold  is 
recovered  from  the  residual  chloride  solution  in  the  usual 
manner. — A.  \V. 

Amalgamation  of  Gold  anil  tin-  like  Metals  in  Ores,  An 
Improved  Process  for  Effecting.  E.  I..  Oppermann, 
E.  Fischer,  and  ('.  T.  .1.  Oppermann,  all  of  London. 
ling.  l'at.  [7,020,  Sept.  12,   1895. 

To  ensure  the  complete  amalgamation  of  the  gold,  including 
the  tine  and  float  gold,  the  wet  or  dry  crushed  ore  is 
brought  into  contact  with  mercury  vapour  nt  a  suitable 
temperature.  The  vapour  is  conveyed  by  pipes  from  the 
retort  in  which  the  mercury  is  heated,  and  is  blown  on  to 
the  crushed  ore,  or  even  made'to  pass  through  a  perforated 
plate  over  which  the  ore  is  passed.  The  vapour  may  be 
mixed  with  steam  or  other  suitable  gas,  and  any  convenient 
means  may  be  used  to  recover  the  gold  from  the  amalgam 
which  is  said  to  be  obtained. — A.  W. 


Gold  and  Silver,  Process  [Bromine  and  Chlorine  and 
Apparatus  for  the  Extraction  of,  fromlheir  Oris,  and 
from  other   Auriferous  and   Argentiferous    Substances. 

II.  A.  d,    Xeufviile,   Paris.     Eng,   Pat.   IS, 177,  Sept.  28, 
18U5. 

The  pulverised  material  or  ore,  mixed  with  water,  is 
introduced  into  the  apparatus,  anil  the  following  reagents 
added  in  small  quantities,  which  vary  according  to  the 
nature  of  the  material  under  treatment,  viz..  bromine  or 
one  of  its  compounds,  sodium  chloride  or  hydrochloric 
arid,  potassium  cyanide,  a  plate  of  copper  connected  with 
the  anode  to  secure  the  solution  of  a  little  copper,  mercury 
or  its  amalgam  similarly  connected  for  the  same  purpose, 
sulphuric  acid  to  render  the  solution  acid,  and  sulphates  of 
iron  and  copper  to  assist  the  formation  of  complex  salts. 
Electricity  is  used  in  conjunction  with  this  mixture,  thereby 
producing  chlorine,  bromine,  and  chloride  of  bromine, 
which  dissolves  out  tin-  gold.  The  sulphuric  acid  i-  used 
for  facilitating  the  action  by  the  production  of  hypochlorites 
and  the  liberation  of  chlorine  b_\  electrolysis,  whilst  the 
cyanide  i-  employed  to  scour  the  surface  of  the  mercury. 
The  apparatus  consists  of  a  cylindrical  tank  with  a  central 
revolving  vertical  rod,  which  carries  -mall  blocks  of  retort 
carbon  for  agitating  the  solution.  Inside  this  tank  are 
placed  a  scries  of  concentric  plate-  ly  connected 

with  the  positive  and  negative  poles  of  a  dynamo.  Those 
forming  the  anode  are  made  of  retort  carbon,  and  are 
perforated,  whilst  the  cathode  plates  are  amalgamated 
metal.  A  thin  layer  of  mercury  is  also  placed  al  the 
bottom  of  the  tank,  and  is  negatively  connected,  suitable 
outlets  are  arranged  for  the  gold  amalgam  obtained  and  for 
the  ore  residues  from  which  the  gold  has  been  extracted, 
the  whole  process  being  conducted  in  one  vessel.  —  A.  W. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

(4.)— ELECTRO-CHEMISTRY. 

.1      Ceil    .;/'    High    mid    Constant     E.M.F.        M.    Marisot. 

I.'Eclairage    Electrique,     1895,   4,   297  j    Comptes    rend. 

1895,  121,  251. 
The  cell  is  prepared  in  the  following  manner: — The 
positive  pole  is  a  plate  of  retort  carbon,  placed  in  the  outer 
jar,  containing  a  depolarising  liquid,  prepared  by  mixing 
3  vols,  of  a  saturated  solution  of  bichromate  of  potassium 
with  1  vol.  of  sulphuric  acid.  Crystals  of  bichromate  are 
added  to  keep  the  solution  saturated.  A  porous  pot 
immersed  in  the  depolarising  liquid  contains  a  solution  of 
sodium  hydrate  of  sp.  gr.  1*05.  The  negative  pole,  con- 
sisting of  a  plate  of  amalgamated  zinc,  is  placcdin  a  second 
porous  pot  within  the  first,  and  contains  a  solution  of  sodium 
hydrate  of  sp.  gr.  1  •  25. 

The  author  states  that  tire  E.M.F.  of  this  cell  is  2-5 
volt-  at  the  -tart,  and  kei  ]>-  above  2 '4  volt-  during  lit  hours 
of  uninterrupted  work.  The  internal  resistance  is  about 
if  s  ohm,  but  this  value  varies  with  the  nature  and  thick- 
ness oi  the  porous  pots.  In  a  cell  containing  600  c.e.  of 
depolarising  liquid,  130  c.e.  of  weak  and  1  In  c.e.  of  con- 
centrated sodium  hydrate,  a  current  of  n--t:;-J  ampere  was 
maintained  through  a  resistance  of  .">  ohms,  and  one  of 
0*220  ampere  through  10  ohms. 

Under  these  conditions  the  intensity  is  maintained  as 
stated.  The  regular  rigime  is  established  in  something 
short  of  an  hour,  when  the  diaphragms  are  sufficiently 
impregi 

The  increase  of  voltage  over  the  ordinary  bichromate 
cell  arises  from  the  substitution  of  the  alkaline  for  the  acid 
solution  usually  Burrounding  the  /inc.  The  advantage 
iditained  by  this  substitution  alone  -  -mall,  owing  to  the 
rapid  increase  of  resistance.  The  sodium  hydrate  is  eon- 
verted  into  a  neutral  ehroni ate.  and  an  abundant  deposit  of 
zinc  hydroxide  is  found  on  the  zinc.  This  action  i-,  how- 
ever, lessened  by  the  interposition  of  the  weak  alkaline 
solution.  The  use  of  potassium  instead  of  sodium  hydrate 
does  not  offer  an\  advantage,  neither  does  that  of  bichromate 
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of  sodium  instead  of  bichromate  of  potassium  in  the 
depolarising  liquid.  After  10  hours  of  continuous  action 
the  zinc  becomes  covered  with  a  grey  coating,  which  may 
he  removed  by  dipping  it  into  dilute  acid,  when  the  cell  will 
be  again  in  working  order. — J.  L.  B. 

PATENTS. 
Carbides;  and  Illuminating   Gas  derived  therefrom,  Im- 
provements in  the  Production  o>  Metallic:     (i.  J!.  Ellis, 
London.     From  T.  L.  Willson,  New  York,  U.S.A.     Eug. 
Tut.  16,342,  Aug.  27,  iS'J-J. 

See  under  II.,  page  103. 

Galvanic    Celts,    Improvements    in    the    Construction    of. 
C.   Vogt,  Posen,  Germany.     Eng.   Pat.   16,686,   Sept.  1, 

IS94. 
I'm:  improved  cell,  which  can  be  used  either  as  a  dry  or  as 
a  wet  element,  is  constructed  as  follows : — A  zinc  and  a 
carbon  electrode  are  placed  with  water  in  a  suitable  vessel, 
and  metallic  oxides  (preferably  the  peroxides  of  lead  or 
manganese)  which  haw  been  saturated  with  chlorine  cither 
by  mechanical  or  electrolytic  means,  are  pressed  into  the 
surface  of  the  carbon.  A  dark  cell  is  employed  in  order  to 
prevent  the  formation  of  hydrochloric  acid  by  the  combina- 
tion of  the  hydrogen  from  the  water  with  the  chlorine  ;  and 
as  soon  as  the  current  is  passed,  the  electrolysis  gradually 
effects  a  separation  between  the  oxygen  and  the  metallic 
oxides  hy  the  substitution  therefor  of  chlorine,  whilst  the 
water  is  decomposed  into  hydrogen  and  oxygen,  and  the 
oxygen,  which  combines  with  the  zinc  electrode,  is  con- 
tinually replaced  by  the  oxygen  freed  from  the  metallic 
oxides.  It  is  claimed  that  by  using  more  chlorine,  or  oxides 
richer  in  oxygen,  that  the  voltage  can  be  raised  to  2 '20 
volts.— G.  11.'  U. 

Electrolysis,    Method    of   and    Apparatus   for    Effeeting. 

C.  Kellner,  Vienna,  Austria.     EDg.  Pat.  24,541,  Dec.  17, 

1K94. 
In  the  apparatus  described,  a  cylinder  is  employed  eomp<  ><cd 
of  porcelain  or  stoneware,  provided  with  numerous  helical 
channels,  through  which  the  mercury  flows  in  the  form  of  a 
stream,  the  parts  of  the  mercury  stream  in  the  several 
channels  constituting  strips.  The  channels  are  arranged  so 
that  the  odd-numbered  convolutions  of  the  helix  are  on  the 
inner  surface  of  the  cylinder,  whilst  the  even-numbered  ones 
are  on  the  outside.  The  internal  channels  in  the  decom- 
posing cell  communicate  with  the  external  ones  in  the 
forming  cell  by  means  of  openings  in  the  walls  of  the 
cylinder.  Within  this  is  placed  a  cylindrical  anode  filled 
with  the  solid  salt  to  be  decomposed,  and  is  so  arranged 
that  the  salt  cannot  enter  the  mercury  channels,  but  passes 
from  below  the  anode  into  the  electrolyte.  The  whole  is 
placed  in  a  covered  iron  vessel,  which  contains  the  water  or 
other  reagent  with  which  the  separated  cation  is  to  be  com- 
bined. The  mercury  is  supplied  to  the  topmost  channel  by 
means  of  a  pipe,  and  is  connected  at  various  points  of  its 
course  with  the  iron-containing  vessel,  to  which  the  lead 
from  the  negative  pole  of  the  dynamo  is  attached.  If  the 
combination  of  the  cation  with  the  reagent  is  to  be  utilised 
as  a  source  of  energy,  another  lead  connects  the  mercury  in 
the  combining  vessel  with  the  negative  pole  of  the  dvnamo. 

— G.  H.  R. 

Secondary  Batteries,  Improvements  in.     C.  A.  Faure,  Paris, 

and  F.  King,  London.  Eng.  Pat.  1731,  Jan.  24,  1895. 
The  improvement  consists  in  constructing  the  plates  for 
secondary  batteries  of  a  light  metallic  support,  which  is 
coated  with  active  material,  and,  to  prevent  loss  from  the 
falling  away  of  this,  the  plate  is  surrounded  or  coated  by  a 
thin  layer  of  silieated  asbestos  fibre,  cloth,  or  paper,  and 
upon  or  around  the  plate  so  covered,  a  perforated  envelope 
of  celluloid,  ebonite,  or  other  acid-resisting,  non-conducting 
material  is  placed. — G.  H.  R. 

Cables,  Improved  Insulating  Material  for,  and  Process  of 

Making    Some.     A.   Gentzsch,  E.  R.  von   Scauavi,  and 

N.  K.   von   Scanavi,   Vienna.      Eng.   Pat.    ¥967,  May  6, 

1895. 

The  new  insulating  material  consists  of  one  or  other  of  the 

minerals  of  the  species  hornblende,  from   which   the  water 


of  crystallisation  has  been  driven  off  by  heat.  The  mineral 
may  be  used  alone,  or  mixed  with  other  insulating  material, 
such  as  rubber.  In  the  latter  case,  good  results  are  obtained 
by  using  10  per  cent,  of  the  hornblende  mineral  and  90  per 
cent,  of  rubber.  The  materials  are  mixed  hot,  when  the 
mbber  penetrates  the  mineral,  which  is  in  a  porous 
condition,  owing  to  the  expulsion  of  the  water  of  crystallisa- 
tion.—V.  C. 

Insulators  for  Electrical  Purposes,  Improvements  in  and 
relating  to.  A.  J.  P.  YVhitakcr  and  F.  G.  Treharne, 
Llanishen,  Cardiff.     Eng.  Pat.  11,528,  June  13,  1895. 

The  improved  insulators,  which  are   chiefly  for  telegraph 

and  telephone  wires,  consist  of  a  metal  shell  coated  with  a 
^non-conducting  enamel,  in   combination   with  a   spindle  for 

carrying  the  insulator.    The  spindle  i<  secured  by  insulating 

cement. 

The   non-conducting   euamel   is    composed    of    "  silica, 

aluminium,  barium,  oxide  of  tin,  and  borax." 

The  insulating  cement  is   composed  of  sulphur,  bitumen, 

sulphate  of  lime,  or  of   barium,  silica,  and    oxide  of  lead  or 

resin. 

The    improved    insulators    are    adapted    for    use    in   any 

climate,  and  are  practically  unbreakable.—  V.  C. 

Vegetable  Parchment,  Improvements   in    Treating,  to  make 
if   applicable  as  an    Electric  Insulating  Material,  anil 
for  oilier   Purposes.     J.    A.  London  and    II.  P.    Bailey, 
'.Newcustle-on-Tyne.     ling.  Pat.  12,711,  July  2,  1S95. 
See  under  XIX.,  page  132. 

Electrodes,    Improvements    in    and    appertaining    to.      II. 

Leitner  and  E.  Reicher,  Nieder-Schonhausen,  Germany. 

Eng.  Pat.  18,033,  Sept.  2(j,  1885. 
The  improved  outer  electrode  is  composed  of  lead  peroxide 
and  carbon  prepared  in  tubular  form  in  such  a  manner  that 
the  outside  consists  of  a  firm  mass  of  carbon;  whilst  the 
peroxide  of  lead  i>  mi  the  inside,  and  is  made  conducting  by 
an  admixture  of  carbon  dust.  The  peroxide  of  lead  is 
forced  into  the  carbon  plate  under  pressure,  and  penetrates 
its  pores  to  the  depth  of  several  millimetres.  The  electrode 
thus  prepared  is  surrounded  by  a  coating  of  insulating 
material,  such  as  celluloid  or  ambroin  (.Eng.  Pat.  14,334, 
1895),  which  also  forms  a  bottom  to  it,  thus  converting  it 
into  a  cell  capable  of  containing  the  sulphuric  acid.  The 
inner  electrode  consists  of  a  staff  of  vulcanite  supporting  a 
lead  tube  on  which  chemically  pure  zinc  is  precipitated. 

— G.  II.  E. 

Double-Fluid  Galvanic  Batteries,  Improvements  in.     E.  S. 

Boynton,  Brooklyn,  U.S.A.     Eng.  Pat.  20,215,   Oct.  26, 

1S95. 
The  battery  consists  of  two  or  more  cells  of  the  Dauiell 
tvpe,  which  are  placed  in  a  reservoir  containing  a  solution 
of  copper  sulphate.  The  cells  are  set  up  with  the  zincs  in 
the  zinc  sulphate  solution  in  the  porous  pots,  whilst  the 
copper  plates  are  in  the  outer  jars,  which  are  perforated 
down  one  side  to  admit  of  the  circulation  of  the  copper 
sulphate  solution. — G.  H.  R. 

Galvanic  Batteries,  Improvements  in.  E.  S.  Boynton, 
Brooklyn,  U.S.A.  Eng.  Pat.  20,216,  I  let.  26,  1S95. 
Ix  the  improved  battery  the  electrolyte  is  common  to  all 
the  elements,  which  are  arranged  so  that  one  electrode  of 
each  element  is  separated  by  insulating  material  from  the 
corresponding  electrode  of  the  adjacent  element,  so  that 
the  full  voltage  due  to  the  number  of  the  elements  is 
attained.  Each  pair  of  zinc  and  carbon  plates  forming  an 
element  is  surrounded  by  an  open-bottomed  casing  of 
insulating  material.  The  plates  are  suspended  from  the 
cover  of  the  easing  or  cell,  and  the  carbon  does  not  extend 
to  the  bottom.  When  these  cells  are  immersed  in  the 
receptacle,  they  rest  on  a  perforated  false  bottom,  which 
allows  of  the  free  circulation  of  the  electrolyte  to  all  the 
cells.— G.  H.  R. 

Secondary    Batteries,    Improvements    in.     J.    J.   Rooney, 
Brooklyn,  U.S.A.     Eng.  Pat.  20,431,  Oct.  29, 1895. 

The  improved  plates  are  formed  of  insulating  material 
perforated  in  vertical  parallel   rows,   the  grid  having  exten- 
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sions  in  the  line  »f  alternate  rows  to  form  foot-rest-.  The 
perforations  are  filled  with  active  material,  and  the  rows  of 
pings  are  alternately  positive  and  negative,  each  row  being 
connected  to  a  conductor. 

The  material  employed  for  the  grid  is  preferably  com- 
pressed  paper    like   press-board,    which    is    perforated  and 
treated  with  caustic  soda  and  hydrochloric  acid  BO   a-    to 
it  to  vegetable  fibre,  and  remove  all  size  and  glue. 

— O.  11.  R. 

(B.)-~  ELECTRO-METALLUBGY. 

Galvanising  of  Iron  Eleclrolytically.  0.  Vogel,  Dingler's 
Polyt,  J.  1895,  298,  191—192.  Paper  read  at  the  Oct. 
Meeting  (1895)  of  the  Eisenhiitte  Diisseldorf. 
Pb  li  1 1'  ally  the  three  processes  employed  for  the  electro- 
deposition  of  zinc  on  iron  are  those  of  Cowper-i  jles, 
workel  by  Messrs.  Watson.  I.aidlaw,  and  Co.  in  Glasgow, 
and  consisting  of  cleansing  the  iron  in  hot  potash,  pickling 
in  sulphuric  acid,  washing,  and  then  coating  it  with  the  aid 
of  a  dynamo  yielding  2,500  amperes  at  a  pressure  nf  o  volts; 
Kiehter's  process,  worked  at  Witkowitz  (Stahl  u.  Eisen, 
906) ;  and  Alexander's,  which  combines  the  methods  of 
Sehaag  and  Falk,  and  is  worked  by  Seelhorst  and  Werner  in 
Kothenfeld,  Hanover,  for  the  deposition  of  zinc  containing 
aluminium  or  magnesium.  The  advantages  of  the  galvanic 
as  compared  with  the  fusion  method  of  galvanising  are 
summed  up  in  stating  that  it  gives  a  more  uniform  and  a 
thinner  coating,  which  is  nevertheless  perfectly  protective, 
whilst  it  eliminates  the  hiss  due  to  the  formation  of  hard 
zinc  and  dross,  is  applicable  to  complex  forms,  and  does 
not  require  continuous  work.  On  the  other  hand,  it 
demands  a  larger  number  of,  and  more  intelligent,  workmen, 
whilst  it  requires  more  time,  and  is  therefore  unsuitable  for 
large-scale  operations.  For  the  treatment  of  10, not)  kilos. 
of  sheet  daily,  a  space  of  200  sq.  m.  area  would  be 
necessary,  and  the  plant,  excluding  a  50-  to  GO-  h.p.  engine, 
would  cost  about  27,000  M.  In  the  discussion,  Eckardt, 
speaking  of  the  Richter  process,  described  it  as  ill  adapted 
for  work  on  a  large  scale,  and  doubted  whether  the 
galvanised  surface  could  ever  be  faultless,  on  account  of  the 
difficulty  in  rendering  it  quite  clean.  Seelhorst  (of 
Seelhorst  and  Werner)  uses  the  sand-blast  with  advantage 
for  cleansing,  and  finds  that  the  cost  of  their  process  works 
out  at  5  pf.  per  sq.  m.  of  plate,  as  against  50 — 60  pf.  by  the 
fusion  method.  Schmidt  considered  that  the  galvanic 
process  could  not  well  be  applied  to  the  treatment  of 
telegraph  wire,  because  the  resulting  product  would  not 
stand  the  immersion  test  (immersion  in  copper  sulphate 
solution  eight  times  repeated). — W.  G.  M. 

Iron,  Boride  of,  its  Preparation  and  Properties.     II. 
Moissan.     Bull.  Soc.  ('him.  1895,  956. 

See  under  X.,  page  115. 

Lead,  Estimation  of,  by  Electrolysis.     A.  Kreiehgauer. 
/rit-   anorg,  Chem.  9,  89, 

•See  under  XXIII.,  page  185. 

Titanium,  Preparation    anil    Properties   of.      II.    Moi-san. 

Bull.  Soc.  (him.  1895,  959. 

S<  -  under  X.,  page  118. 

PATENT. 

Tin.   Electrolytic    Treatment  of,  and  its  Separation  from 
Alloys    and   Mechanical    Mixtures,    Improvements    in. 

t'.   I'.  Clans,  junr.,  Swansea,  and  H.  s.  Sutton,  Neath, 

Wales.  Eng.  1'at.  297,  .Ian.  I.  1895. 
Tin  improved  process  for  recovering  tin  from  alloys  or 
ill  materials  such  as  "scrap  tin"  consists  in  making 
them  the  anode  in  an  alkaline  sulphide  bath,  preferably 
composed  of  1  part  Bulpho-stannate  of  sodium,  and  2  parts 
of  water,  yielding  a  solution  ol  sp.  gr.  1-070,  which  is 
heated  to  approximately  90  t\  The  cathode  is  preferably 
formed  of  tin,  and  with  a  current  density  of  10  amperes  pel 
square  foot  of  anode  surface,  the  tin  is  deposited  in  a 
metallic  state  upon  the  cathode,  and  may  be  recovered 
therefrom  in  any  suitable  manner.  In  the  event  of  the 
deposited  tin  containing  either  antimony  or  arsenic  or  both, 


it  may  be  used  as  an  anode  in  a  bath  of  sufficiently  diluted 
hydrochloric  acid,  to  which  hyposulphite  of  soda  (thiosul- 
phate)  is  added  as  required.  The  hath  is  provided  with  a 
tin  cathode  as  before,  and  by  the  passage  of  the  current 
the  arsenic  and  antimony  are  precipitated  as  sulphides, 
whilst  the  tin  is  deposited  on  the  cathode. — G.  11.  R. 

Gold  and  Silver,  Process  and  Apparatus  for  the  Extrac- 
tion of  from  their  Ores,  and  from  other  Auriferous  and 
Argentiferous  Substances.  II.  A.  de  Neufville,  Paris. 
Eng.  Pat.  It*,  177,  Sept.  28,  1895. 

See  under  X.,  page  120. 


XII.-FATS,   OILS,  AND  SOAP 
MANUFACTURE. 

Lubricating  Oil  Testing,  Recent  Experiences  in.  Hold.-. 
.Mitt,  nus  d.  konigl.  teehu.  Yersuchsanstalt  zu  Berlin,  13 
(G),  253. 

.See  under  XXIII.,  page  1:58. 

Rape  Oil  and  other  Vegetable  Oils,  The  Congealing 
Points  of.  D.  Holde  ami  A.  Ruhemann.  Mitt,  ans  d. 
Konigl.  techn.  Versuchsanstalt  zu  Berlin,  13  (G),  287 — 
290. 

This    congealing   points  of  the  various   kinds  of  rape  oil 

range  between — 
('.  C. 

—  2      and— lo      for  col/a  oil  (Benedikt). 

—  1  ..    —In        ..    Hrassica  eampestris  (Bornemann). 

—  6'3     ..  (Girard), 

—  I  .,   colza  oil  (Hiibl). 

—  4  „    —    G         ..    ltrasMca  eampestris  (Sehadler). 

—  s  ,.    —In        „  ,,         rapa  (summer)    „ 

—  4         „    —   7-5    „  „  „      (winter)     „ 

—  1  .,  —  4  ,,  ,,  napas  (summer)  „ 
- 1  „  -  3  „  „  (winter)  „ 
Black   mustard  oil   congeals  at    —  1 7  •  .">  ,   according  to 

Chateau,  or  -1  to  o,  according  to  Girard.  For  white 
mustard  oil  Bornemann  gives  —  It;0  and  Sehadler  —  85  to 
-16°. 

From  the  tabulated  results  of  tests  made  at  I'harlotten- 
burg  it  would  appear  that  nearly  all  rape  oils  will  congea. 
at  about  0°  after  standing  for  S  hours.  The  lower  tem- 
peratures recorded  by  other  observers,  probably  refer  to 
oils  that  have  been  simply  exposed  to  cold  without  being 
stirred,  this  latter  operation  assisting  solidification. 

I  Hive  oils,  by  reason  of  their  varying  content  of  stearin. 
congeal  at  different  temperatures  ;  an  oil  from  Bari,  for 
example,  being  found  completely  set  after  5  hours'  exposure 
tit  ii  ,  whereas  a  Rizza  oil  still  remained  fluid,  though  very 
turbid,  after  standing  for  4\  hours  at  — s  t  '.  Arachis 
oil,  on  the  other  hand,  assumed  a  salvy  consistency  in 
I  hours  at  0',  and  set  like  tallow  in  three-quarters  of  an 
hour  at  —5    ('.— ('.  S. 

Oils  tor  Greasing  Wool.     A.  Mersloue.     Chem.  Rev. 
Feti  u.  Harz  Ind.  1895,  [29],  1—2. 

I'm;  this  purpose,  neutral  oils,  mixtures  of  soap  with 
neutral  fats  ami  fatty  acids,  and  emulsions  of  oil  withwatei 
are  employed,  the  chief  essentials  being  easy  removal  by 
washing  and  freedom  from  oxidisahlc  and  mineral  oils,  ^u 
account  of  the  liability  to  spontaneous  combustion  of  the 
wool  induced  by  the  former,  as  well  as   of  the  streak 

.  isioned  by  both  in  tin' dyed  wool.  \t  one  time  olive 
oil  alone  was  used,  but  was  superseded  by  oleic  acid,  and 
later  by  the  "extract  oil"  from  I   grease,   which 

now  frequently  contains  from  20  to  SO  per  cent,  of  mineral 
oil.  The  emulsions  of  "  soluble  "  oils  allow  the  oil  to  be 
more  regularly  distributed  on  the  fibre,  but  spinners  are  apt 
to  abuse  this  capacity  for  miving  with  water  and  to  dilute 
tlutn  to  excess,  with  unfavourable  results.  Some  "  soluble  " 
oils  sold  as  pure  olive  oil  contain  ss  pet  cent,  of  water  and 
12  per  cent,  of  rape  oil,  or  mixed  mineral  and  seed  oils. 
The  composition  of  some  others  is  given  below: — 

"Olive1'  Oil. — Olive  oil,  30  per  cent.;  tape  oil  (treated 
with  oil  of  rosemary),  70  per  cent. 
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"  Olein." — Fatty  acids,  36;  mineral  oil,  64  per  cent. 
"Extract  "  Oil. — I.  Fatty  acids,  94 ;  mineral  oil,  ."> ;  dirt 
and  water,  1  per  cent. 

II.  Fatty  acids,  65  ;  mineral  oil,  24  ;  neutral  fat,  9  :  dirt 
and  water.  2  per  cent. 

III.  Fatty  acids,  30  j  mineral  oil,  5o  ;  resin,  75;  neutral 
fat,  12  ;  water  and  dirt,  0-5  per  cent. 

"  Soluble "    Oils. — Fatty  acids   or   neutral    oils    holding 
ammonia  soaps  in  solution,  with  or  without  resin. — C.  S. 

Cholesterols  of  Cryptogams.  K.Gerard.  Comptes  rend. 
121,  723-726. 
J$Y  extracting  brewers'  yeast,  the  mould,  Mucor  Mucedo, 
and  the  lichen,  Lobaria  pulmonacea,  with  alcohol,  evaporat- 
ing the  extract  and  again  extracting  with  ether,  the  author 
has  in  each  ease  obtained  a  fatty  substance  which,  when 
freed  from  fat.  yielded  a  body  which  agreed  in  properties 
with  a  cholesterol  of  the  ergosterin  group.  The  cholesterols 
contained  in  the  cryptogams  are  therefore  distinct  from 
animal  cholesterol  and  from  phytosterol,  the  cholesterol  of 
the  higher  plants. 

The  author  gives  the  following  additional  reactions  which 
serve  to  differentiate  animal  cholesterol  from  cholesterols 
of  the  ergosterin  group  : — 1.  Animal  cholesterol  treated 
with  concentrated  sulphuric  acid  gives  a  yellowish  colora- 
tion, the  addition  of  water  producing  a  white  precipitate. 
Ergosterin,  on  the  contrary,  gives  a  red  coloration,  and  with 
water  yields  a  green  precipitate.  2.  The  addition  of  snl 
phuric  acid  of  1  -  7l.  density  to  a  solution  of  animal 
cholesterol  in  carbon  tetrachloride  gives  a  yellow  coloration-, 
which  changes  to  milk-white  in  the  presence  of  water. 
When  left  to  stand  the  tetrachloride  which  separates  out  i> 
colourless.  Ergosterin  and  the  analogous  cholesterols,  treated 
in  the  same  manner,  yield  a  blood-red  coloration,  and  the 
tetrachloride  which  separates  is  coloured  green. — J.  G.  W. 

Wool-Fat,  Contributions  to  the  Analysis  of.     W.  Herbig. 
Dingler's  Polyt.  .T.  297,  [6],  138  and  160. 

See  under  XXIII.,  page  138. 

Soaps,  Analysis  of.     E.  Spaeth.     Zeits.  angew.  Cheni. 
1896,  5. 

See  under  XXIII.,  page  139. 

PATENTS. 

Oils  or  Fatty  Substances,  Improved  Method  of  Recovering 

from  Clays.  San:!.*.  Ores,  Mine  Slimes,  or  other  Finely  - 
divided  Substances.  S.  Crowder,  London.  Eng.  Pat. 
23,228,  Nov.  30,  1S94. 

The  mixture  of  the  finely-divided  substances  and  water  i* 
introduced  into  a  suitable  vessel,  so  as  to  produce  an 
upward  current.  As  the  oil  rises  to  the  surface  it  is 
allowed  to  flow  over  the  edge  into  receptacles  at  the  side  of 
the  tank,  or  is  skimmed  off  by  rceans  of  revolving  brushes 
or  paddles.  The  separation  of  the  oil  is  facilitated  by 
blowing  a  curreut  of  air  through  the  mixture. — C.  A.  M. 

Treatment  or  Oxidation  of  Fixed  Oils,  Fats,  and  the  like, 
Improvements  in,  and  the  Application  thereof  as  a 
Menstruum  for  Paint,  Varnish,  Oil-Cloth,  and  the  like. 
S.  Banner,  Liverpool.     Eng.  Pat.  24,10:!,  Dec.  11,  1894. 

On  blowingoil  with  air  or  oxygen  in  the  usual  manner,  a  point 
is  soon  reached  where  the  varnish  becomes  insoluble  in  tur- 
pentine, &c,  being  therefore  useless  for  the  manufacture  of 
paint.  To  avoid  this,  and  also  to  enable  the  oxidation  to 
be  carried  still  further,  the  inventor  adds  to  the  oil,  either 
before  or  during  the  operation,  sufficient  volatile  solvent 
such  as  a  paraffin  or  terpene,  to  keep  it  liquid,  the  tempera- 
ture being  so  regulated  as  to  prevent  the  volatilisation  of  the 
said  solvent.  The  ordiuarv  driers  may  be  emploved  as 
usual.— F.  II.  I.. 

Drying-Oils,  Treatment  of.  E.  Andreoli,  Brixton.  Eng. 
Pat.  25,324,  Dec.  31,  1894.  (Date  claimed  under  Inter. 
Convent.  July  20,  1894.) 

Ozonised  air,  prepared  as  described  in  Eng.  Pats.  21,794, 
1892,  and  21,707,  1893  (this  Journal,  1893,  452,  and   1894, 


162),  is  made  to  pass  through  or  over  the  oil,  which  ha^ 
been  previously  purified  by  treatment  with  0-02  percent,  of 
tannin.  The  oxidation  may  be  hastened  by  the  addition  of 
0*25  per  cent,  of  any  hydrocarbon  boiling  above  100^  C  . 
or  other  substance,  such  as  tallow,  "  possessing  great  affinity 
for  oxygen."  The  oil  may  also  be  made  to  pass  over  a  series 
of  glass  plates  stacked  between  the  pointed  grids  of  the 
ozouisers  described  loc.  cit.  and  in  Eng.  Pats.  17,426,  1891, 
and  9631,  1892,  being  afterwards  collected  by  scraping  or 
otherwise. — F.  H.  L. 

Waste  Oil,  Improvements  in  Apparatus  for  the  Recovery 
ami  Purification  of.  V.  C'umiz.  and  A.  liettoui,  Venice. 
Eng.  Pat."  11,948,  June  19,  1895. 

■'This  apparatus  consists  of  three  parts  working  automatically 
—  a  recuperator  for  the  recovery  of  oil  which  has  been  used 
for  lubricatiug  machinery,  a  separator,  and  a  filter.  These 
parts  may  either  be  arranged  to  work  together,  or  may  be 
set  up  separately. — C.  A.  il. 

Oil  from  Vegetable  Seed,  Improvements   in   tin   Pro:, 
Extracting.       H.   T.    C.    Kraus,    Brooklvn,    New    York. 
Eng.  Pat.  20,107,  ( >ct.  2."),  1  895. 

The  crushed  seeds  are  first  soaked  with  running  water  in  a 
trough,  and  at  the  same  time  (i.e.,  under  water)  subjected 
to  the  action  of  an  agitator.  The  lighter  hull  is  carried  into  a 
trough, while  the  kernels  pass  through  a  discharge-pipe  into 
the  tub  of  an  agitator.  Here  they  are  mixed  with  more 
water,  or  with  oil,  acids,  or  alkalis,  and  reduced  to  a  paste- 
like condition,  which  renders  them  "  more  susceptible  or 
sensible  for  the  evaporation."  Thence  they  are  conveyed 
in  trays,  by  means  of  a  carrier,  into  a  boiler,  to  be  subjected 
to  the  action  of  steam  heat,  dry  or  saturated,  but  preferably 
the  former.  The  evaporated  liquid  is  condensed  by  a  worm, 
and  falls  into  a  tank,  the  fatty  matter  being  on  the  surface. 
To  clear  and  refine  this,  it  is  placed  in  pans  in  a  jacketed 
boiler,  and  subjected  to  the  indirect  heat  of  superheated 
steam.  The  evaporated  liquid  passes  into  a  chamber  fitted 
with  a  series  of  perforated  plates  or  wire  gauze,  and  sur- 
rounded by  a  heating  chamber.  The  more  volatile  matter 
passes  ou  through  a  condenser  into  a  tank,  while  the  heavy 
oils  remain  in  a  recess  at  the  bottom  of  the  chamber,  whence 
it  can  be  removed  by  means  of  a  tap  If  necessary,  the 
volatile  matter  left  in  the  chamber  with  the  heavy  oils  can 
be  driven  forward  by  the  admission  of  Miperheated  steam  of 
Ion  temperature. — C.  A.  M. 

Oil  Extracted   by   Salient   from   linseed   or    Similar  Sub- 
nee.  Improvements  in  Purifying.      The  Cleveland  Lin- 
-eed   i  >il   Company,   Ohio,  America.     Eng.  Pat.  23,106, 
Dec.  3,  IS'.'.",. 

The  naphtha  or  other  solvent  is  removed  from  the  oil  by 
the  introduction  of  steam  at  a  temperature  of  about  or  below 
1  10  F.  By  this  means  the  coagulation  of  albuminoid 
matters  in  the  oil  is  said  to  be  largely  avoided,  which  is  one 
of  the  principal  objections  to  the  process  of  steaming  as 
ordinarily  practised.  To  this  coagulation  is  to  be  attributed, 
it  is  said,  the  unfitness  of  solvent-extracted  oil  for  certain 
industrial  uses,  such  as  painting.  Low-tension  steam  is 
obtained  by  delivering  it  from  an  ordinary  boiler  below  the 
surface  of  the  oil  in  the  separator,  the  vapour  pressure  in 
the  latter  having  been  suitably  reduced.  The  pipe  emploved 
to  convey  the  steam  below  the  oil  has  a  bore  of  sufficient  size 
to  deliver  enough  steam  without  unduly  raising  the  vapour 
pressure.  The  temperature  of  the  steam  will  be  low  in 
correspondence  with  the  reduced  tension. 

Practically,  the  operation  is  best  carried  out  in  two 
stages,  the  temperature  being  raised  and  a  greater  volume 
of  steam  introduced  when  the  solvent  has  been  largely 
removed. — C.  A.  M. 

Waste  Oil  or  other  Fluids,  a  -Veto  or  Improved  Apparatus 
for  Filtering.  T.  Atkins  and  T.  A.  Harris,  London. 
Eng.  Pat.  14',434,  Dee.  7,  1895. 

See  under  I.,  page  102. 
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A  Lubricating  Compound,  An  Improved  Manufacture  of. 

A.  J.   Bouit,  Middlesex.     From  T.  J.   Lovett,  Chicago. 

Eng.  Pat.  19,890,  Dec.  14,  1895. 
The  lubricating  compound  is  formed  by  intimately  mixing 
together  granular  mica,  lubricating  oil,  and  lime,  raising 
the  temperature  ol  the  mixture  to  a  degree  such  that  nnder 
climatic  changes  the  plastic  condition  will  not  vary,  and 
then  adding  resin  oil.    -C.  A.  M. 


XIII— PIGMENTS.  PAINTS  ;  EESINS. 
VAKNISHES ;  INDIA-KUBBER.  Etc. 

(.1.)— PIGMENTS,  PAINTS. 
PATENTS. 

Lead  Pigments  or  Lead  Compounds  for  Use  as  Pigmentary 
Materials,  Improvements  in  Manufacturt  of.  W.  B. 
Priest,  Gresford,  Wales.  Eng.Pat.  17,145,  Sept.  8,  1894. 
Lead  sulphate  and  slaked  lime,  in  ahout  molecular  pro- 
portions, are  suspended  in  water  and  heated  by  steam  with 
constant  agitation  until  the  liquid  is  neutral  to  test  paper. 
The  resulting  calcium  sulphate  may  be  removed  by 
elutriation  or  by  washing,  and  the  lead  hydrate  mixed  with 
more  lead  sulphate  for  use  as  a  pigment;  or  the  hydrate 
may  he  dried  with  the  calcium  sulphate  aud  the  two  be  used 
together.  Carbonic  acid  gas  may  also  be  injected  into  the 
liquid  when  the  reaction  is  complete,  in  order  to  form  white 
lead,  the  calcium  sulphate  being  either  removed  or  allowed 
to  remain.  The  whole  process  can  he  conducted  in  the  cold 
if  desired. —  F.  II.  L. 

E.  Andreoli,  Brixton.     Eng. 
(Date   claimed    under  Inter. 


Drying-Oils,  Tn  atment  of. 
Pat.  25,324,  Dec.  31,  1894. 
Convent. .Inly  20,  Is-J-I.) 

Sei  under  XII.,  page  128. 

CB.)— RESINS,  VARNISHES. 
PATENT. 
Treatment  or  Oxidation  of  Fixed  Oils,  Fats,  and  the  tike, 
Improvements  in,  and  the  Application  thereof  as  a  Men- 
struum for  Paint,    Varnish,    Oil-Cloth,   and    the    like. 
S.  Banner,  Liverpool.     Eng.  Pat.  24,103,  Dec.  11,  1894. 

Sec  under  XII.,  page  12S. 

(C.)— INDIA-RUBBER,  &c. 

The  New  Rubber  Plant  (Kickxia  Africana,  Benth.*). 

■■  Kew  Bulletin,"  No.  106,  through  Imperial  Institute 
Journal  tie  search  Dept.),  February  1896,  55. 

In  his  report  on  the  Botanic  Station  at  Lagos  for  the 
quarter  ending  31st  December  1894,  the  curator  stated  that 
the  rubber  industry  of  the  colony  was  rapidly  extending, 
and  that  the  rubber  supply  of  West  Africa  was  not  confined 
to  species  of  Landolphia  and  Ficus,  but  that  a  large  tree, 
probably  belonging  to  the  Apocynacea,  and  occurring 
abundantly  in  the  interior  lands,  and  called  by  the  natives 
In,  Ireh,  or  En  h,  also  yielded  rubber. 

Mr.  Olubi,  F.R.G.S.,  describes  it  as  one  of  the  most 
beautiful  trees  in  the  forest,  growing  to  a  height  of  60  to 
70  ft.  It  was  first  discovered  in  Accra  about  1883,  and 
many  fortunes  hue  been  since  made  from  the  rubber  it 
has  produced.  In  the  rainy  season,  when  the  trees  ar. 
full  of  milk,  a  tree  well  tapped  is  capable  of  yielding 
10  to  15  lb.  of  rubber. 

The  new  rubber  tree  appears  to  be  Kickxia  Africana, 
Benth.,  belonging  to  the  Apocynacea.  It-  seeds  were 
used  in  commerce  as  an  adulterant  of  Strophanthus  seeds. 
\    sample    of  these    seeds    had    been    sent  by    Messrs 

Bowden,  of    Liver] 1,  to   Kew  in  1888,  under  the  nam.' 

of  India-rubber  seeds;  they  came  from  Winnebah,  Gold 
Coast,  West  Africa.  The  tree  is  evidently  very  widelj 
distributed  in  the  country,  extending  from  Siena  Leoni 
to  the  Gold  Coast,  and  beyond  the  mouths  of  the  Niger 
to  the  Bight  of  Biafra.     How  far  its  gr  rwtb  extends  inland 

is  at  present  unknown. 


Mr.  I'".  G.  R.  Leigh, acting  curator  of  the  Botanic  Station 
at  Lagos,  states  that,  iii  tapping  the  Ire  trees,  a  vertical 
cut  is  lii-t  made  iii  the  bark  from  the  bottom  to  the  top  of 
the  tree,  ',  to  |  of  an  inch  iu  breadth,  and  deep  enough  to 
reach  the  inner  bark.  On  each  side  ol  this  main-groove, 
two  scries  of  oblique  grooves  arc  cut,  2  ft.  apart,  each 
running  int"  the  main-groove,  by  which  the  milk  exuding 
from  the  grooves  is  conducted  to  the  base  of  the  tree. 
n  lure  it  i-  colli  eted. 

Tlie  method-  adopted  for  coagulating  the  milk  are  at 
present  of  two  kinds,  viz.:  the  •■  cold  process"  and  the 
"hot  process";  the  first-named  chiefly  practised  by  the 
Fanti  men  introduced  from  the  Gold  Coast.  A  cavity 
excavated  in  the  trunk  of  a  fallen  tree,  of  sufficient  capacity 
for  holding  the  material  collected  during  several  days. 
is  tilled  with  the  milk,  which  is  first  strained.  It  is  then 
covered  with  palm  leaves  and,  left  for  12  to  1  I  days  or 
longer,  according  to  the  season,  until  most  of  thewati  i 
either  evaporated  or  been  absorbed  by  the  wood.  The 
rubber  thus  obtained,  after  being  kneaded  and  pressed 
together,  has  a  dark-brownish  colour,  the  interior  being 
Brightly  lighter  in  colour.  Such  rubber  is  known  locally  as 
"silk  rubber.''  The  local  price  is  from  10a*.  to  Is.  Id. 
per  lb. 

The  hot  process,  which  deals  with  the  milk  daily  as 
collected,  is  the  one  generally  adopted  by  the  natives  of 
Lagos.  The  strained  liquid  is  heated  in  a  vessel,  when 
the  rubber  begins  to  coagulate  almo-t  directly.  Aftei 
boiling,  the  product  thus  obtained  is  somewhat  sticky,  and 
of  a  blackish  colour  ;  it-  local  price  is  from  '.id.  to  Is. 
per  lb.,  the  quality  of  the  rubber  being  deteriorated  by  the 
crude  character  of  the  heating  operation,  which  could  easily 
be  improved.  An  experiment  in  this  direction  was  tried 
at  the  Botanic  Station,  and  a  product  obtained  similar  to 
that  furnished  by  the  cold  process.  A  -ample  of  this, 
received  at  Kew,  was  reported  to  be  of  'cry  fine  quality, 
and  lubber,  if  supplied  iii  the  same  clean  and  drj  con- 
dition, would  realise  2s.  id.  to  2s.  id.  per  lb. 

Owing  to  the  climbing  habit  of  the  species  of  Landolphia 
which  have  hitherto  yielded  African  rubber,  it  has  not  been 
practicable  to  cultivate  them  in  regular  plantation-,  as 
they  required  the  support  of  other  plants,  and  when  once 
thc\  had  been  tapped,  many  years  would  have  to  elapse 
before  they  would  be  fit  to  yield  another  crop.  With  the 
Kickxia  these  practical  difficulties  disappear. 

As  showing  the  remarkable  development  which  has 
taken  place  in  the  rubber  industry  al  Lagos  during  the  last 
six  months,  the  Acting-!  iovernor  lias  furnished  Kew  with 
the  following  particulars  : — 

Return  of  Rubber  exported  from  Lagos  during  the 
Half-  Year  ended  June  30th,  1895. 


Weight. 

January  

February  



Lb. 

21,131 

16,888 

28,816 

!9,7i 

216516 

268,619 

e    b.  •'. 

1,218  in    :i 
777     »  11 
1,419    7    s 
2,078  18    6 
11,700    ii    " 
12,577    2    ii 

58S,6:« 

29,705  18    5 

PATENTS. 

Nitrocellulose  or  Pyroxyltni   Compounds,  Improvements  in 
and  connected  with   the  Manvfacfurt    of.     F.  Greening, 
Stoke  Newington.     Eng.  Pat.  22,019,  Nov.  i  i.  istu. 
Tin-   invention  relates  t.i  the  manufacture  of  nitrocellulosi 
or  pyroxylin  compounds,  and  of  a    solvent  therefor,  for  use 
a-  substitutes  for  ivory,  india-rubber,  vulcanite  &c. 

Fibrous  substance-  arc  immersed  in  a  bath  of  sulphate 
of  alumina  and  a  bleaching  agent,  at  212  F.  The 
fibrous  substance  is  taken  out,  dried,  and  placed  in  a 
hath  of  a  mixture  of  concentrated  sulphuric  and  nitric 
acid-.  The  saturated  mass  is  than  submitted  to  pressure 
to  expel  any  excess  of  acid,  and  allowed  to  remain  two 
or  three'    hour-,    when    it    will    be    in    a    soluble    condition. 
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It  is  then  washed  in  a  bath  of  sulphate  of  alumina,  and 
then  with  water,  until  all  trace  of  the  acid  is  expelled.  It 
is  afterwards  dried,  and  is  ready  to  be  converted  into  a 
plastic  or  liquid  substance  by  means  of  a  suitable  solvent. 

The  solvent  is  obtained  from  the  distillation  of  wood- 
tar  ("  picamar  ").  This"  picamar  "  is  sometimes  mixed  with 
methylated  alcohol  and  chromic  acid  salt  and  distilled,  the 
distillate  thus  obtained  being  also  suitable  as  a  solvent  for 
pyroxylin. — S.  P.  E. 

.1  Substitute  for  India-Rubber,  Gutla-Percha,  and  Sub- 
stances of  a  Like  Nature,  and  Process  for  Manufac- 
turing the  same.  E.  Hornung,  Vienna.  Eng.  Pat.  20,243, 
Oct.  26,  1895. 

This  consists  of  glue  or  a  glue  substitute  precipitated  from 
its  aqueous  solution  by  means  of  tannin,  &c.,  mixed  with 
five  or  more  per  cent,  of  rubber,  &c,  and  dried,  with  or 
without  the  addition  of  pulverised  cork  or  other  solid  body, 
and  softened,  if  necessary,  with  fats  or  glycerin. — F.  H.  L. 


XIV.-TAMING,  LEATHEK.  GLUE.  SIZE. 

Tannin  [Quantitative  Estimation].     L.   Fajans.     Zeits.  f. 
angew.  Chem.  1895,  16,  471. 

See  under  XXIII.,  page  139. 

Chrome   Leather,    The  Alizarin   Colours  applied    to.     H. 

Burgess.     Leather  Trades  Circular  and  Rev.  1896,  S96. 

See  under  VI.,  page  1 1  2. 

PATENT. 

Tanning,  An  Improvement  in.      M.  Lewin,  Falkenberg, 

Germany.     Eng.  Pat.  20,12?.,  Oct.  2.5,  189.".. 

Tut:  employment  of  concentrated  liquors  in  the  so-called 
quick-tanning  process  has  the  disadvantage  that  it  causes 
the  grain  to  contract  and  become  drawD,  producing 
unsightly  leather.  By  the  present  invention  the  grain  is 
protected  by  a  preliminary  treatment,  consisting  in  squeezing 
off  the  skin-  whilst  in  the  soft  state,  in  which  they 
are  after  they  have  been  placed  in  a  weak  liquor  and 
swelled,  and  impregnating  them  on  the  grain  side  with 
grease  or  oil.  Such  prepared  skins  will  withstand  the 
strongest  liquors,  even  when  warm,  without  damage  to  the 
grain. — A.  G.  li. 


XV.-MANURES,  Etc. 

Calcium  Cyanate,  A  New  Nitrogenous  Manure. 
C.  Fame.     Comptes  rend.  1895,  121,  463. 

Calcium  cyanate  may  be  expected  to  supersede  sodium 
nitrate  as  a  nitrogenous  manure,  being  even  richer  in 
nitrogen  than  is  the  nitrate.  The  compound  is  made  in  an 
electric  blast-furnace.  A  mixture  of  lime  and  coal  is 
first  directly  heated  in  this  furnace  to  1,500°  C,  and  then 
superheated  electrically  to  2,500°  C.  in  the  presence  of  a 
large  excess  of  pure  nitrogen.  Finally,  air  is  admitted, 
whereby  the  product  is  oxidised,  and  the  atmospheric 
nitrogen,  heated  by  the  exothermic  reaction,  obtained  suffi- 
ciently pure  for  introduction  into  the  electrically  heated 
sphere  of  action. 

The  author  has  no  doubt  concerning  the  assimilability  bv 
plants  of  the  nitrogen  of  this  compound. — A.  G.  B. 

PATENTS. 

Ammonia  from  Sewage  Effluent  and  other  Weak  Ammo- 
niaeal  Liquors,  Improvements  in  the  Recovery  of.  T. 
Twynarn.  Kgham,  and  F.  E.  Matthews,  Englefield  Green, 
Surrey.     Eng.  Pat.  2625,  Feb.  6,  1895. 

See  under  VII.,  page  114. 


Drying  Superphosphates  and  other  (iranular  Materials, 
Improvements  in  and  relating  to  Apparatus  for. 
( '.  Zimmermann,  Harburg,  t ).  Ruperti,  A.  Borgnis,  (  .  von 
Merck,  and  E.  Merck,  Hamburg,  Germany.  Eng.  Pat. 
4429,  Mar.  1,  1895. 

See  under  I.,  pa</e  101. 

Manure  and  preservatives  anil  Disinfectants  for  Manure. 
Improvements  in  the  Manufacture  <;/.  L.  Trails,  Turn, 
near  Teplitz,  Bohemia,  and  E.  Bunneister,  Hamburg, 
Germany.  Eng.  Pat.  21,027,  Nov.  11.  1895. 
Ashes  of  fuels  of  all  kinds  are  treated  with  dilute  sulphuric 
acid  ( -V  —  lu  B.),  about  50  per  cent,  of  acid  serving  to 
combine  with  the  bases  of  household  ashes  from  brown 
coal.  The  product  is  rapidly  dried  in  air,  but  its  desiccation 
may  be  hastened  by  heat ;  when  dry,  it  forms  a  powder 
which  remains  dry  in  air,  and  is,  therefore,  easily  strewn  or 
otherwise  distributed.  These  "  sulphate  ashes  "  are 
applied  as  manure,  or  as  preservatives  of  manure.  Thus, 
when  mixed  with  stable  dung  or  liquid  manures,  they  fix 
the  ammonia  and  prevent  fermentation  of  nitrogenous 
materials.  As  a  disinfectant  and  deodoriser,  the  sulphate 
ashes  can  be  used  in  sinks,  drains,  sewers,  and  closets. 

—A.  G.  15. 


XVI.-SUGAR,  STARCH,  GUM,  Etc. 

Sugar-Cam  Juice,  Non-Sugar  Constituents  of.     Maxwell 

Bull.  Ass.  Chim.  1895,  13,  371. 
Alcohol  precipitates  considerable  quantities  of  a  gum  in 
evaporated  cane-juice  that  has  been  boiled  to  coagulate  the 
albuminoids.  The  authcr  considers  it  to  be  a  cellulose  cum, 
which  is  easily,  and  somet'ines  with  difficulty,  hydrolysable 
by  acids  into  hexoses  and  pentoses,  glucose  alone  being 
obtained  in  a  crystalline  condition.  1  -2  to  1-3  per  cent,  of 
the  dry  substance  of  the  juice  consists  of  nitrogenous 
bodies;  0-3  to  0-4  per  cent,  are  albuminoids,  partially 
coagnlable;  the  remaining  0'9  per  cent,  are  amides  and 
amido  acids. 

( Crystallised  aspaiagin  and  aspartie  acid  were  obtained 
from  the  young  snoots  of  the  cane. — I.  L.  B. 

Sugar,  Recovery  of,  from  Impure  Products  such  as 
Molasses,  Plant  Juices,  Sfc.  G.  Kassner.  Dingl.  Polvt 
J.  1895,  298,  05. 

The  author  describes  in  detail  the  different  phases  in  his 
process  for  the  recovery  of  sugar,  of  which  the  following  is 
a  summary:  — 

1.  Vigorous  agitation  of  oxide  of  lead  and  water  during 
the  flowing  in  of  the  impure  sugar  solution  ;  under  certain 
conditions  this  operation  is  reversed,  the  oxide  of  lead  and 
water  being  caused  to  flow  into  the  agitated  sugar  solution. 
2.  Gentle  warming  to  promote  the  formation  of  lead 
saccharate.  If  this  takes  place  rapidly  as  it  frequently 
does  in  concentrated  solutions,  a  spontaneous  evolution  of 
h.at  is  observed.  3.  Allowing  the  semi-solid  mass  to 
stand  until  crystallisation  is  complete.  4.  Separation 
of  the  liquid  portion  of  the  mixture  by  mechanical 
means.  A  concentrated  salt  solution  is  obtained  which  is 
worked  up  for  the  recovery  of  potash,  and  a  saccharate 
which  is  repeatedly  washed  with  water,  the  washings 
serving,  to  dilute  the  molasses.  5.  Saturation  of  the 
saccharate  with  carbon  dioxide.  S.  Separation  of  the 
sugar  solution  from  the  mud.  7.  Removal  of  the  lead 
from  the  sugar  solution,  with  subsequent  filtration  if 
necessary.  8.  Evaporation  of  the  sugar  solution.  9. 
Regeneration  of  lead  oxide,  and  carbon  dioxide  from  the 
washed  saturation  mud. — J.  L.  B. 

Beetroot  Sugar,  Possibility  of  Presence  of  Lead  in. 
Altschul,  Pharm.  Central,  H.X.F.  1895,  16    707. 
1\   view   of  Eassner's   process    for  the   recovery  of  sugar 
from  molasses,  &c,  by  lead  oxide  (this  Journal,  1895,  978  ; 
alsc.  preceding  abstract)  the  author  discusses  the  possibility 
of  beetroot  sugar  containing  lead.     According  to  Kassner 
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the  principal  amount  of  the  lead  is  separated  by  treatment 
with  carbon  dioxide,  but  a  small  quantity  passes  over  into 
the  sugar  solution,  depending  on  the  content  of  invert  sugar 
anil  other  secondary  products.  This  should  be  removed  by 
the  addition  of  sulphurous  acid  or  calcium  sulphite.  Proof 
will  have  to  be  given  that  firstly,  traces  of  lead  saccharate 
can  be  detected  in  commercial  sugar  by  the  usual  quali- 
tative methods,  and  secondly,  that  the  separation  of  the 
lead  from  the  sugar  solution  succeeds  on  a  manufacturing 
scale. — 3.  L.  B. 

Saccharose,  <  'haracteristic   Reaction  for.     G.   Papasogli, 

.1.  de  Pharm.  et  de  Chim.  [6],  2,  129. 

Set  under  XXIII.; page  137. 

Glycerose,    New    Method  for  Preparation    of.     Fonges 

Diacon.     Bull.  Woe.  Chim.  1893, 13,  (16—17)  8C2. 

See  under  XXlY.,page  141. 

PATENTS. 

Heating,    Evaporating,  Distilling,   and   Condensing,   Im- 
provements   :n    Apparatus  for.     V.    H.    Fivdman,   Weg 
Delft,  Holland.     Eng.  Pat  2723,  Feb.  7,  1895. 
See  under  \.,page  100. 

Cyanides,  Proa  ss  for  Manufacturing  out  of  Molasses 
and  Lyes  resulting  from  Beetroot  Molasses.  H.  Reichardt 
and  .1.  Bueb,  Dessau,  Germany.  Fog.  Pat.  7171,  April  8, 
1895. 

See  under  VII.,  page  114. 

Dextrose,  Process  for  Manufacturing  Pure.     A.  L. 

Tedesco,  Paris.  Eng.  Pat.  21,31  1,  Nov.  11,  1895. 
(  OM PRESSED  ail:  is  forced  into  solutions  prepared  in  the 
usual  way  for  saccharification  or  crystallisation,  by  means 
of  jets  or  perforated  pipes.  The  jets  penetrate  the  liquid 
in  as  many  directions  as  possible,  so  that  the  dynamic 
impulsion  which  characterises  the  invention  may  be  fully 
exercised.  The  pressure  of  air  varies  according  to  the 
quantity  and  quality  of  the  solution,  and  of  the  acids, 
diastase,  &c.  employed.  Partially  converted  material 
after  being  slightly  acidulated,  may  be  treated  in  a  similar 
manner. — -J.  L.  B. 


XVII.-BKEWING.  WINES.  SPIRITS.  Etc. 

Enzymes  of  some  leasts.  E.  Fischer  and  P.  Lindner. ' 
Ber.  1895,  28,  2034-3039. 
In  the  iirst  p  irt  of  this  paper  there  is  an  account  of 
the  author's  experiments  on  the  behaviour  of  melibiose 
towards  top  ami  bottom  fermentation  yeasts  (this  Journal, 
1895,  1056).  Behaviour  of  Manilla  Candida  tovards 
Cane  Sugar  and  Maltose.  C.  E.  Hansen  has  made 
the  observation  that  Monilia  Candida  ferments  cane 
sugar,  hut  contains  no  invertase.  In  their  first  experi- 
ments the  authors  were  able  to  confirm  this  statement. 
Subsequently,  however,  they  found  that  if  the  dried  yeasl 
be  allowed  to  act  on  a  cane-sugar  solution  for  40  hours 
at  33  ,  and  in  the  presence  of  anaesthetics,  40  to  60  per 
cent,  of  invert  sugar  is  obtained.  It  thus  appears  that 
the  dried  monilia  contains  an  enzyme  insoluble  in  water 
which  can  invert  cane  sugar.  If  kept  for  a  long  period 
in  the  presence  of  toluene  it  becomes  inactive.  It  was 
observed  that  when  the  fresh  yeast  was  triturated  with 
powdered  glass,  and  allowed  to  act  on  a  solution  of  cane 
sugar  for  16  hours  at  33  ,  7  per  cent,  of  the  sugar  was 
invert.-. 1.  an  amount  not  augmented  by  continuing  the 
action  for  '24  hours.  From  these  observations  the  authors 
conclude  that  in  the  action  of  monilia  on  cane  sugar, 
inversion  precedes  fermentation.  The  inverting  enzyme 
appears  to  be  a  body  insoluble  in  water,  and  is  probably  a 
constituent  of  the  living  protoplasm.  Maltose  is  fermented 
by  the  fresh  and  dried  yeast,  and  by  an  aqueous  extract  of 
the  latter. 


It  is  known  that  Saccharomyces  Apiculutus  does  not 
ferment  cane  sugar,  and  the  author-  hive  tailed  to  find  any 
inverting  enzyme  either  in  the  fresh  or  dried  yeast. 

*  —.1.  L.  11. 

Mixed  High-fermentation  Yeast,  Researches  on  the  Cam- 
position  of.  II.  van  Laer.  Hull.  .1.-  I'  \^soc.  llelge  des 
Chimistcs,  9  (7),  216—222. 

The  yeast  forming  the  subject  of  the  investigation  was  one 
of  mixed  race  that  had  been  constantly  employed,  with 
regular  results,  for  three  years  in  one  brewery.  For  the 
analysis  of  its  constituent  races.  Lindner's  small  drop  culture 
method  was  employed,  the  colonics  being  then  cultivated  on 
plates  and  subsequently  in  flasks.  The  system  of  classifi- 
cation adopted  was  to  consider  as  predominant  yeasts  those 
forming  the  largest  number  of  .compact  aggregations.  Such 
were  found  to  be — 

1.  Sacch.  cerevisise  A. — A  yeast  which,  in  wort  cultures, 
consists  of  large  round  cells,  slight!}  oval  in  form  and 
united  into  clusters,  but  becoming  decidedly  oval  on  culti- 
vation in  sterilised  Frohberg  beer.  The  gelatinised  wort 
plate  colonies  resemble  white  cupolas,  bin  the  giant  colonies 
are  disc  shaped  with  raised  edges.  In  attenuation  this  yeast 
belongs  to  the  Frohberg- Logos  class,  quickly  fermenting 
dextrose,  levulose,  maltose,  and  the  carbohydrates  degraded 
by  F'rohberg  yeast,  and  also  attacking  saccharose  when 
inverted  by  its  sucrase. 

2.  Torula  A. — In  wort  cultures  the  cells  are  verj  small 
and  ellipsoidic,  collecting  in  flakes  which  imprison  other 
yeasts  when  present.  The  plate  (gelatinised  wort)  colonies 
are  columnar,  and  the  giant  colonies  form  smooth  whitish 
discs.  This  yeast  attacks  dextrose  and  levulose.  and  first 
inverts  and  then  degrades  saccharose,  but  is  inert  towards 
diastatic  Btarch-transformation  products  and  only  ferments 
beer  wort  to  a  slight  extent,  although  reproducing  itself 
abundantly  therein.  It  imparts  an  agreeable  flavour  and 
odour  to  the  liquid  it  ferments,  bill  its  chief  characteristic  is 
its  power  of  clarification  by  enveloping  and  carrying  down 
the  other  v.-a^ts,  a  faculty  clearly  exemplified  by  the  parallel 
experiments  made  on  this  point. 

The  minority  yeasts  consisted  of  two  forms  of  Sacch. 
Pastorianus,  designated  A  and  1!,  the  first-named  being  of 
F'rohberg- Logos  type,  but  less  energetic  than  S.  ere,  visits  A., 
which  it  resembles  in  its  action  on  sugars.  In  wort  it  forms 
large,  solitary,  elliptical  cells,  becoming  pastorianic  when 
developed  in  Frohberg  beer. 

The  second  pastorianus  type  was  present  in  the  initial 
yeast  in  quantity  too  minute  to  be  detected,  but  occurs 
largely  in  the  sediment  deposited  by  the  beer.  It  assumes 
a  variety  of  odd  shapes,  especially  during  secondary  fer- 
mentation. In  plate  cultures  the  cells  arc  spherical  and 
tangential  to  the  surface  of  the  gelatin;  the  giant  colonies 
finally  hollow  out  the  gelatin  by  liquefaction. 

Although  ii  would  at  first  sight  appear  likely  that  from 
its  low  fermentative  power  the  Torula  A.  would  be  crowde  1 
out  by  the  other  and  stronger  yeasts,  yet  this  is  not  the  case, 
analysis  oi  the  mixed  yeast  at  the  end  of  three  and  six 
months  revealing  the  following  constitution  of  20  cultures  : — 


s.  cerevisise  A  — 

Torula  A 

s.  Pastorianus  \  ■ 

Undl  I'  runnel  ..  . 


This  persistence  of  Torula  .1.  is  due  to  it-,  high  eo-elli.ieiit 
of  reproduction,  which  under  the  circumstances  of  the 
present  investigation  is  represented  bv  0  •  272,  S.  cerevisise  A.. 
having  a  value  of  0'068,  S.  Pastor.  A.,  0-064,  and 
S.  Pastor.  II  .  0*067.  These  values  are  for  weight  of  yeasl 
produced  during  fermentation  and  depend  on  the  conditions 
under  which  tiiat  action  occurs,  but  if  established  on  a 
numerical  basis  Torula  A., by  reason  of  the  small  dimensions 
of  its  cells,  would  be  still  farther  ahead  of  the  others.  These 
results  are  considered  as  exemplifying  one  of  the  factors 
influencing  stability  of  constitution  in  mixed  yeasts. — C.  S. 
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■Saccharomyces    Pombe,    The     Dextrin-fermenting    Yeast. 

Windiseh.  Woch.  fur  Brauerei,  12,  1895.  655—656. 
The  attenaative  power  of  this  fission  yeast,  which  was 
described  by  Lindner  (Woch.  fiir  Bran.  10, 1298),  has  been 
investigated  by  Dr.  llothenbach,  who  compared  it  with  yeast 
race  II.,  a  yeast  of  high  attenuative  power  of  the  Erohberg 
type.  In  a  14  per  cent,  malt-wort  free  from  diastase,  race 
II.  fermented  10  per  cent.,  while  Pombe  yeast  fermented 
1  2  per  cent.  A  24  per  cent,  wort  was  fermented  down  to  3-  5 
.per  cent,  by  race  II.,  and  to  -2-2  per  cent,  by  Pombe  yeast. 
As  race  II.  ferments  the  sugars  completely,  Pombe  yeast 
must  attack  the  dextrin.  Pombe  yeast  shows  particular 
resistance  to  infection  by  fission  fungi,  a  fact  which  is 
explained  by  the  comparatively  large  amount  of  acid  it 
forms  daring  fermentation.  From  this  it  is  concluded  that 
4he  more  acid  a  yeast  forms,  the  more  inimical  it  is  to 
fission  fungi.  1'ombe  yeast  possesses  a  higher  attenuative 
.power  than  Frohherg  yeast  or  Logos  yeast — I.  ti.  W. 

Pure  Yeasts,  The  Reducing  Power  of.  Nastukoff. 
Comptes  rend.  121,  535 — 536. 
The  author  has  studied  the  reducing  power  of  various  pure 
cultures  of  wine  and  beer  yeasts  on  magnesium  sulphate, 
using,  as  a  means  of  measuring  the  action,  the  colour 
.produced  by  the  resulting  sulphide  with  bismuth  sub- 
nitrate.  The  reducing  action  varies  but  very  slightly  for 
the  same  yeast  under  similar  conditions,  while  different 
races  of  yeast  have  very  different  reducing  powers  {e.g., 
the  wine  yeast  of  Champagne  has  four  times  the  reducing 
action  of  the  beer  yeast  of  Brussels).  The  reducing  action 
in  no  way  agrees  with  the  quantity  of  alcohol  produced  or 
carbonic  acid  gas  liberated. — J.  (i.  \V. 

Yeast,  Novel  and  Singular  Formation  of  Asms  in  the  case 
of  a.  H.  Schinning,  Meddelelser,  Carlsberg,  Labora- 
tories 1895,  4,  Part  I.,  30—35. 

In  1S93  the  author  found  a  new  species  of  yeast  on  Italian 
raisins.  When  cultivated  in  beer  wort  it  produced  slight 
fermentation,  and  reproduction  took  place  by  fission  instead 
of  by  gemmation.  Propagation  by  means  of  ascospores 
was  also  observed.  The  formation  of  asci  is  effected  in  the 
following  very  characteristic  manner  : — After  three  to  six 
days  the  cells  become  shorter  and  rounder  ;  one  csll  divides 
into  two  contiguous  cells,  which  reunite  in  the  form  of  an 
hour-glass  and  gradually  become  elliptical.  A  retractile 
protoplasm  with  a  constant  slow  motion  is  observed  ;  it 
contains  large  and  small  granules  and  large  vacuoles.  The 
shape  of  the  asci  are  variable,  but  the  elliptical  and  hour- 
glass forms  predominate.  This  yeast  slowly  ferments 
maltose  and  dextrose,  but  not  cane  sugar. 

A  culture  of  Beyerinck's  Schizosaccharomyces  octosporus 
has  been  examined,  and  the  author  finds  that  asci  are 
formed  in  the  manner  above  described,  and  that  a  similar 
irregularity  in  the  number  of  ascospores  is  noticeable. 
Since  the  morphological  characters  of  the  two  yeasts  are 
alike,  the  author  concludes  that  they  are  identical. — J.  L.  B. 

Pectase,  its  Occurrence  and  Preparation.     G.  ISertrand 
and  A.  Mallevre.     Comptes  rend.  121,  726 — 728. 

From  numerous  experiments  made  by  the  authors,  pectase 
may  be  regarded  as  of  universal  occurrence  among  green 
plants,  though  in  varying  amount.  It  varies  considerably 
in  amount  in  various  organs  of  the  same  plant,  being  most 
abundant  in  the  leaves,  from  which  it  probably  extends  to 
the  other  organs.  The  authors  have  prepared  this  ferment 
for  the  first  time  from  the  leaves  of  lucerne  and  clover  by 
a  method  similar  to  that  employed  in  the  preparation  of 
diastase. — J.  G.  W. 

Amylase  (  Diastase),  some  Experimental  Investigations,  and 
their  Bearing  on  Practice  considered.  J.  Effront. 
Monit.  Scient.  1895,  541 — 559  and  71 1 — 725. 

The  following  conclusions  are  arrived  at :  — 

1.  The  amount  of  active  diastase  contained  in  a  inalt 
infusion  depends — apart  from  other  considerations — on  the 
temperature  of  extraction.  An  infusion  possessing  the 
maximum  activity  is  obtained  at  40°  C.  At  other  tempera- 
tures, whether  higher  or  lower,  and  no  matter  how  long 


extraction  is  continued,  the  resulting  infusions  are  decidedly 
less  diastatic.  Extracts  prepared  at  15' — 35  C.  and  45' — 
55°  C.  respectively,  have  about  the  same  strength,  equal  to 
70 — SO,  as  compared  with  an  infusion  made  at  40  ( 
(=100).  At  60° — 155  ('.,  diastase  is  more  restricted,  and 
reduced  to  40 — 60  per  cent,  of  the  maximum. 

2.  The  time  required  for  complete  extraction  depends  on 
the  temperature  and  on  the  state  of  subdivision  of  the 
malt.  At  15°  C.  the  diastase  available  at  that  temperature 
is  extracted  from  finely  powdered  malt  in  6 — 12  hours.  As 
regards  crushed  or  bruised  malt,  and  using  4  parts  of  water 
for  extraction,  40 — 50  hours  of  contact  are  required,  which 
may  be  reduced  to  15 — 17  hours  by  frequently  stirring  the 
mash.  At  45  C.  extraction  is  complete  in  10  hours — when 
often  stitrcd,  in  3  hours.  At  60°  C.  these  times  are  reduced 
to  7  anil  1  J, — 3  hours  respectively. 

.'!.  The  saccharifying  power  of  diastase  is  greatest  at  55 
60  C.  It-  activity,  however,  diminishes  as  saccharification 
proceeds,  in  proportion  to  tne  percentage  of  maltose  formed. 
At  50  C.  the  rate  of  saccharification,  and,  concurrently, 
destruction  of  diastase  is  diminished,  whilst  at  30Q  C. 
hydrolysis  proceeds,  although  slowly,  without  loss  of 
active  material.  An  excess  of  starch  (in  solution)  in  no 
way  retards  the  destruction  of  saccharifying  diastase  at  a 
temperature  of  55° — 60  ('.  On  the  contrary,  the  diastase 
is  weakened  more  rapidly  than  when  heated  alone.  The 
conversion  products  (maltose,  &c),  however,  appear  to  exert 
a  slight  but  unimportant  protective  influence. 

I-  Barley  and  malt  contain  certain  substances  which, 
although  themselves  inactive,  stimulate  the  saccharifying 
of  diastase.  The  saccharifying  power  of  malt  is,  therefore, 
not  proportionate  to  the  amount  of  diastase  present. 

5.  This  accelerating  influence  is,  however,  very  pronounced, 
only  during  the  early  stages  of  saccharification,  and  rapidly 
diminishes  as  the  degree  of  conversion  increases.  In  the 
analysis  of  malt,  no  distinction  is  made  between  active  and 
exciting  material,  although  under  the  conditions  obtaining 
in  practical  brewing,  &c.  they  behave  very  differently. 

d.  The  saccharifying  and  liquefying  functions  of  malt  are 
dissimilarly  affected  by  physical  and  chemical  agents. 
Barley-extract,  phosphates,  and  certain  other  substances, 
stimulate  saccharification,  but  do  not  influence  liquefaction. 
0'4  per  cent,  of  lactic  acid  added  to  malt-extract  increases 
its  saccharifying  power,  but  decidedly  hinders  liquefaction. 
A  temperature  of  65° — 703  C,  decidedly  harmful  to  sacchari- 
fication, has  no  effect  on  the  liquefying  power  of  diastase. 
In  the  valuation  of  malt,  both  functions  of  diastase  should 
be  taken  into  account. 

7.  The  saccharifying  power  should  be  determined  in  the 
wort  prepared  by  mashing  the  malt  at  60°  C.  The  resisting 
power  of  the  diastase  to  heat  thus  becomes  known.  It  is 
this  point  which  is  of  special  importance  in  the  case  of  malt 
intended  for  brewing. 

8.  Diastase  suffers  less  change  in  fermentiDg  worts  than 
in  such  as  are  not  fermenting. 

9.  The  residual  diastase  contained  in  wort  (distillers') 
after  38  hours  of  fermentation,  is  a  guide  as  to  the  nature 
of  the  final  result  to  be  expected. 

.Methods  for  the  determination  of  diastase  in  malt  and 
fermenting  worts  are  described,  and  some  hints  given  as  to 
the  interpretation  of  results. — H.  T.  I*. 

Organic  Acids,  Influence  of,  on  Alcoholic  Fermentatii  u. 
F.  Lafar.  Thiel's  Laudnirthschaftlich.  Ja'arbuch,  1895, 
445—474. 

Tiik  author  has  investigated  the  influence  of  the  addition 
of  various  organic  acids  to  unfermented  must — either 
in  its  normal  condition,  or  neutralised  with  calcium  car- 
bonate, or  made  slightly  alkaline — on  its  fermentation  by- 
various  races  of  wine  yeasts.  The  various  acids  have 
differing  effects  upon  the  same  race  oi  vast,  whilst  the 
same  acid  has  a  varying  influence  on  different  yeast  races. 
With  acetic  acid  the  influence  on  the  fermentation  by 
means  of  different  yeasts,  as  shown  by  the  time-curves  of 
carbon  dioxide  production,  is  very  different,  but  the  time- 
curves  of  alcohol  production  do  not  agree  with  the  carbon 
dioxide  ones,  thus  pointing  to  the  conclusion  that  the 
influence  is  not  only  upon  the  progress  of  the  fermentation, 
but  also  upon  its  chemical  form. 
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The  addition  of  acetic  acid,  a*  compared  with  that  of 
other  acids,  gives  hy  far  the  least  yield  of  glycerin  and  also 
the  leas!  crop  of  yeast,  whilst  the  alcohol  production  in  qo 
way  takes  the  last  place,  from  which  the  author  concludes 
that  acetic  acid  affects  the  vegetative  life  of  the  yeast  cell 
■without  equally  influencing  its  fermentative  power. 

The  addition  of  i»"-7  per  cent,  of  acetic  acid  has  no 
appreciable  effect  on  fermentation,  which  was  still  possihlc 
with  the  whole  of  1.".  races  of  yeast  experimented  with 
when  the  amount  was  increased  to  0*78  per  cent.  With 
0-88  per  cent.,  fermentation  was  stopped  in  one  case,  and 
in  12  out  of  the  IS  when  the  amount  equalled  1  per  cent. 

—J.  G.  W. 

Malting  mid  Hi.  icing,  Amount  and  Nature  of  Acids 
produced  in.     E.  Prior.     Bayer.  Brauer  J.  1895. 

In  the  process  of  brewing,  so  long  as  the  temperature  is 
low  enough  to  permit  of  bacterial  development,  organic 
acids  are  formed,  which  partly  combine  with  the  lime  and 
magnesia  of  the  water  and  react  on  the  phosphates,  forming 
primary  phosphates. 

There  is  an  increase  of  acidity  during  the  boiling  of  the 
goods  and  hopped  wort,  due  to  the  interaction  of  the  acid 
phosphates  and  the  organic  acid  compounds  of  lime  aud 
magnesia,  as  well  as  to  concentration. 

At  certain  temperatures  the  acidity  of  the  wort  may 
decrease,  partly  through  the  neutralisation  of  the  free 
organic  acids  by  the  phosphates  of  lime  and  magnesia,  aud 
partly  from  the  volatUisati Fthe  acids. 

A  certain  amount  of  acidity  is  imparted  to  the  wort  by 
the  hops,  hut  no  increase  of  acid  is  noted  while  the  wort  is 
in  the  cooler.— ('.  S. 

Alcoholic  Fermentation,  TtSle  of  Organic  Acids  in. 
V.  Lalar.     Landwirthseh.  Jahrb.  1895. 

Wine  Yeasts  mid  Ac,  tic  Acid  —  In  carrying  out  the 
experiments  described  in  this  paper,  the  author  made  use 
of  sterile  grape  must,  either  normal  or  neutralised  by 
precipitated  chalk,  additions  of  various  organic  acids  being 
made  to  different  portions  of  the  neutralised  medium.  The 
wine  yeasts  employed  in  the  first  series  were  of  the 
Schazhofberg  and  Geisenheim  races,  aud  were  found  to 
differ  considerably  from  each  cither  in  presence  of  acetic 
acid,  the  latter  being  the  more  active  of  the  two.  In  both 
instances  the  presence  of  this  acid  lowered  the  reproductive 
power  of  the  cells  and  lessened  the  production  of  glycerin, 
without  having  much  effect  on  the  quantitative  formation 
of  alcohol.  Further  experiments,  however,  showed  that 
whilst  Geisenheim  yeast  will  stand  overO'74  per  cent,  of 
acetic  acid  in  normal  must,  and  above  1  per  cent,  in 
neutralised  must,  fermentation  is  retarded  and  the  pro- 
duction of  all  nihil  diminished  when  the  acetic  acid  exceeds 
0*27  per  cent.  Further  investigation  revealed  the  fact  that 
of  fifteen  yeasts  examined,  all  were  able  to  stand  0-78  per 
cent.,  aud  all  but  (Hie,  0-88  per  cent,  of  acetic  acid,  lint 
only  three  could  resist  1  per  cent.  Hy  comparing  the 
amount  of  alcohol  produced  with  the  number  of  yeast  cells 
gathered,  it  is  found  thai  the  presence  of  acid  increases  the 
anaerobic  functions  of  the  yeast  cell. — C.  S. 

Alcoholic  Fermentation  |  Wine],  Determination  of  the  Heat 
liberated  in.  A.  Bouffard.  Comptes  rend.  121,  857 — 
360. 

The  high  temperature  produced  by  fermentation  and  the 
refrigeration  in  consequence  necessary,  are  serious  obstacles 
to  vindication  in  warm  countries.  The  determination  of 
the  quantity  of  heat  liberated  in  this  process  is  therefore 
important. 

Employing  Favre  and  Silbermanri's  thermal  data,  the 
quantity  of  heat  set  free  by  the  fermentation  of  180  grms, 
of  sugar,  is  calculated  as  71  calories.  But  taking  Pasteur's 
figures  for  the  proportion  of  sugar  which  suffers  decompo- 
sition into  glycerol,  succinic  acid,  and  carbon  dioxide,  and 
Berthelot's  recently  corrected  heats  of  combustion,  the 
calculated  number  becomes  •'!■_' -o;  cals. 

As  a  mean  of  four  calurimetric  determinations  made  on 
must,  the  author  obtains  28'5  cals.,  a  number  which,  while 
approximating  to  the  lower  calculated  value,  is  still 
materially  less.     The  author  concludes  that,  as  this  direct 


determination  slows  that  the  quantity  of  heat  liberated 
lie-  between  2i  and  32  cals.,  it  is  unnecessary  t"  reckon  on 
71  in  the  construction  of  refrigerators,  See. —  E.  \V.  W. 

Cum  conl  lined  in  Wine.     G.  Nivifere  ami  A.  Hubert 
Comptes  rend.  121,  360—362. 

Pasteur  and  Bechamp,  and  many  previous  investigators, 
have  stated  that  the  gum  contained  in  wine  is  of  the  same 
kind  as  gum  arable.  The  authors  find,  however,  that  there 
are  the  following  well-defined  differences  between  the 
properties  of  the  two  bodies: — (I.)  The  gum  of  wine  is 
more  easilj  oxidised  by  nitric  acid.  CJ.)  On  boiling  with 
dilute  sulphuric  acid,  gum  arabic  forms  arabinose,  the  gum 
of  wine,  galactose.  (3.)  Reducing  agents  transform  gum 
arabic  into  arahite,  but  the  gum  of  wine  into  duleite.  The 
authors  divide  the  gums  contained  in  wine  into  two 
classes : — 

(1.)  The  natural  gum,  which  exists  in  the  grape,  anil  is 
found  inordinary  wine.  This  consists  for  the  most  part  of 
pectin,  and  is  similar  in  properties  to  the  pectin  discovered  by 
Kremy,  which,  like  it  on  oxidation,  gives  iiiucic  acid  (not  the 
pectin  ofScheibler;  this  does  not  form  mucic  acid).  This 
gum  of  wine  may  be  regarded  as  formed  from  n  molecules 
of  galactose,  with  elimination  of  water,  just  as  dextrin  is 
made  up  of  n  molecules  of  glucose.  Dextrin  and  this  gam 
have,  moreover,  many  properties  in  common,  <•<?.,  solubility 
in  water,  precipitation  by  alcohol  and  by  the  salts  of  the 
alkaline  earths  and  metallic  salts  n  alcoholic  solution. 
Both  have  the  same  solvent  power  on  phosphate  of  lime. 
Their  action  on  polarised  light  is  different,  and  the  gum  of 
wine  is  precipitated  by  chloride  of  iron  in  presence  of  chalk 
and  very  dilute  alcohol,  whilst  dextrin  dues  not  give  this 
reaction. 

(2.)  The  gum  formed  by  reduction  of  sugars  in  con- 
sequence of  had  fermentation.  Maumcne  calls  this  variety 
viscose.  It  is  precipitated  by  lead  acetate,  ami  is  present 
with  mannite,  which  clearly  indicates  iis  origin  from  sugars, 
for  the  wine  gum  would  form  duleite.  Desffosses  finds 
that  viscose  on  oxidation  forms  oxalic  acid  without  mucic 
acid.  The  authors  regard  it-  constitution  as  made  up  of 
n  molecules  of  levulose  with  loss  of  water. 

In  order  to  distinguish  wine  made  from  raising,  or  at 
least  to  obtain  auother  indication,  the  following  method  i- 
giveut — A  polarimetric  measurement  of  the  wine  is  first 
made,  the  gums  of  the  first  class  are  then  precipitated  by 
ferric  chloride,  and  a  second  measurement  then  follows. 
Certain  badly  fermented  French  and  Algerian  wines  would, 
however,  give  precisely  the  same  reactions 

The  amount  of  natural  gum  in  a  wine,  may  I"  esti- 
mated by  converting  it  into  mucate  of  iron,  calcining  and 
weighing  the  oxide  of  iron  formed. — E.  \Y.  \V. 

Beer-Worts,  Coloration  of.  In/  Iron,  daring  Hop-Boiling. 
Kukla.  Wochenschr.  f.  Brauerei,  1895,12,  1061 — 1062. 

'I'm.  author  has  carried  out  experiments  which  show  that 
the  additional  coloration  produced  by  boiling  a  wort  with 
ami  without  hops,  depends  respectively  upon  the  hops  them- 
selves, and  upon  the  concentration  of  the  wort.  The 
colouring  produced  in  the  wort  by  boiling  per  se  is  propor- 
tionately greater  than  that  brought  about  l>\  the  influence 
of  hops,  at  least,  so  far  as  the  better  sort-  are  concerned. 

Worts  were  lulled  with  hops  in  the  presence  of  oxide  of 
iron,  which  was  added  in  the  form  of  chloride  in  quantities 
varying  from  0-0013  to  0-O'Jn4  gnu.  per  100  grms.  of  malt. 
The  coloration,  in  proportion  to  the  iron  present,  was  less 
than  when  the  worts  were  boiled  with  hops;  small  amounts 
of  iron  produced  cloudy  w.uts,  whilst  larger  quantities 
acted  as  a  clarifitr.  The  result-  of  tin-  examination  of  the 
spent  hop-  indicated  that  the  blackening  of  the  bop  heads 
varied  according  to  the  amount  of  iron  that  had  been  added. 
The  blackening  i-  caused  bj  tanhate  of  iron,  which  adheres 
to  thi'  heads,  and  is  distributed  to  only  a  -mall  extent  in 
the  wort  The  estimation  of  albuminoids  showed  that  the 
coloration  was  dependent  on  the  amount  of  these  that 
remained  in  solution. 

A  direct  colouring  was  not  caused  h\  oxide  of  iron  during 
the  process  of  hop-boiling.  The  wort  also  loses  colour  in 
proportion    to    the    quantity    of  oxide  of    iron    present,   a 
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circumstance  evidently  due  to  the  separation  of  more  albu- 
minoids from  the  solution.  The  precipitated  tannate  of 
iron  being  insoluble  in  water  exerts  no  colouring  effect  on 
the  beer. 

Windisch  cites  a  ease  in  which  a  brewery  employed  a 
hop  extractor.  The  water  used  for  brewing  was  rich  in 
iron  and  the  additional  colouring  was  very  pronounced. 
During  fermentation,  however,  it  disappeared,  whilst  the 
yeast  was  coloured  bluish-black. — J.  L.  B. 

Duration  of  the  Mash,  Influence  of,  upon  the  Extract  and 
the  Composition  of  the  Wort.  L.  van  Dam.  Woch.  far 
Brauerei,  12,  1895,  711. 

The  yield  of  extract  depends  more  on  the  mashing 
temperature  than  on  the  time  of  standing  on  the  goods, 
owing,  the  author  states,  to  the  existence  of  two  kinds  of 
starch  in  malt,  one  readily  soluble  at  62c — 84°  ('.,  and  the 
other  soluble  only  after  previous  gelatinisation  at  70°  C. 
The  nearer  then  the  mashing  temperature  is  t>  7o '  the 
greater  will  be  the  extract. 

The  author  divides  the  nitrogenous  constituents  of  wort 
into  albumins,  peptones,  and  amides,  the  first  of  which  are 
useless  to  the  fermentation,  but  may,  under  the  influence  of 
bacteria,  favour  diseases  of  the  beer.  Their  degradation 
into  peptones  and  amides  by  means  of  peptase,  the  most 
favourable  temperature  for  which  is  40' — to  IV  ( '.,  is  there- 
fore advisable.  The  author  gives  the  results  of  two  mashes, 
one  made  and  kept  at  40° — 45°  C.  for  2  hours  and  then 
heated  up  to  62°,  and  the  other  heated  immediately  up  to 
70°,  from  which  it  appears  that  the  first  mash  yielded  a 
greater  quantity  of  nitrogenous  constituents  but  a  larger 
proportion  of  peptones  and  amides  than  the  second  one. 

According   to   the    author,  lactic  acid  effects  a  greater    i 
solubility  of  albumin  aud  also  increases  fermentation.     The 
development   of   the   lactic   acid   bacteria   is    increased  by 
standing  of  the  mash  at  a  temperature  of  40°. — J.  G.  W. 

Carbon  Dioxide,  Collection  and  Utilisation  of,  in 
Breweries.  H.  Kerr-Thomas.  Jouru.  Fed.  lust.  Brew- 
ing, 189C,  2,  6—16. 

The  following  is  a  description  of  the  plant  employed  by  the 
author  for  the  collection  of  carbon  dioxide  from  the  fermen- 
tation vats,  and  the  subsequent  purification  and  compression 
of  this  gas. 

The  gas,  which  is  collected,  as  soon  as  the  beer  becomes 
saturated,  from  the  fermenting  vessel  by  means  of  a  para- 
chute, passes  through  the  suction  main  to  the  compressor. 
The  latter  is  of  the  three-stage  lype,  an'l  n:ls  three  cylin- 
ders, each  of  which  raises  the  pressure  by  an  equal  amount 
to  the  point  required  for  the  liquefaction  of  the  gas.  The 
purification  takes  place  after  the  first  compression,  when 
the  gas  is  at  a  pressure  of  20  lb.  above  that  of  the  atmo- 
sphere. The  purifying  scrubbers  consist  of  a  series  of 
cast-iron  vessels,  and  contain  water  through  which  the  gas 
is  made  to  bubble.  The  water  is  frequently  changed.  By 
this  treatment,  the  gas  is  freed  from  yeast  particles  anil 
mechanical  impurities;  it  is  then  led  to  a  second  series 
constructed  of  lead,  aud  containing  sulphuric  acid,  which 
brings  about  the  elimination  of  odorous  principles.  After 
this,  the  gas  is  conducted  through  a  solutiou  of  potassium 
permanganate  aud  sodium  carbonate  in  order  to  remove  any 
traces  of  acid,  and,  after  being  dried,  it  passes  to  the  second 
and  third  cylinders  of  the  compressor.  Here  it  is  subjected 
to  a  pressure  of  about  700  lb.  per  sq.  in.,  and  is  passed 
through  a  copper  coil  submerged  in  a  tauk  of  water,  whence 
it  issues  as  a  liquid  of  sp.  gr.  0-8,  aud  is  collected  in  the 
ordinary  steel  flasks. — J.  L.  B. 

English  Beer,  A   Viscous  Bacillus  in.     L.  Vandam.     Bull. 

de  l'Assoc.  Beige.  1895,  9,  245—  257. 
Ix  the  course  of  an  examination   of  a  yeast  from  Burton 
producing   ropiness    in     beer,   the    author   has   isolated    a 
ferment    resembling     in     some     particulars     the   Bacillus    \ 
viscosus  I.  and  II.  of  van  Laer,  but  differing  in  several    i 
important  respects  from  these  organisms  as  described  by 
Fellowes  (this  Journal,  1894,  1080),  its  powers  increasing, 
rather  than  otherwise,  by  successive  cidtures  in  solid  media. 
B.   Viscosus  III.,  as  this  ferment  is  styled  by  the  author, 
occurs  as  short  rods,  varying  in  length  between  1   3  aud  2-0 


M.  and  about  0-7  n  in  thickness,  mostly  as  isolated  cells 
containing  a  spore  ;  less  frequently  in  short  chains,  except 
in  wort  cultures,  when  the  chains  an-  larger,  more 
numerous,  and  embedded  in  a  viscous  mass.  In  hopped 
wort  cultures  at  28°  C.  ropiness  sets  in  alter  IS  hours  and 
continues  until  the  whole  is  of  the  consistency  of  white  of 
egg,  but  the  energy  of  the  organism  decreases  with  age, 
although  its  reproductive  powers  are  iinitnpared.  The 
ferment  does  not  cause  evolution  of  CO.,  or  atiy  other  gas, 
nor  does  it  develop  on  gelatinised  meat  extract,  hut  on  the 
other  hand,  it  grows  freely  in  gelatinised  wort,  thus  exhibit- 
ing marked  contrasts  to  B.  viscosus  I.  aud  11.  In  yeast- 
water  it  attacks  glucose,  maltose,  and  saccharose  quantita- 
tively, in  the  order  named,  but  in  presence  of  peptone  the 
relative  positions  of  glucose  and  saccharose  are  reversed, 
the  effect  of  the  ferment  being  at  the  same  time  greatly 
diminished;  however,  the  resulting  viscosity  is  not  affected 
by  the  quantity  of  the  nitrogenous  matter. 

The  most  favourable  temperature  for  this  bacillus  is 
between  28°  and  303  C,  and  it  is  essentially  aerobic  in 
habit,  refusing  to  grow  at  all  in  the  absence  id'  air. 

For  the  production  of  ropiness  by  B.  viscosus  III.  it 
appears  necessary  that  infectiou  should  occur  before,  or  at 
any  rate,  not  later  than,  the  time  the  wort  is  pitched,  since 
attempts  made  at  inoculating  fully  fermented  beer  failed, 
one  reason  for  this  being  thai  dextrin  is  less  readily- 
assimilable  by  the  bacillus  than  maltose.  The  employment 
of  infected  yeast  is  inadvisable  although  the  bacillus  may  be 
present  merely  in  slight  quantity,  because  the  reproductive 
power  of  the  organism  is  such  that  in  the  course  of  a  few 
generations  it  will  have  multiplied  to  an  extent  capable  of 
making  the  beer  decidedly  ropy.  This  effect  depends  for 
its  intensity  on  the  amount  of  the  bacillus  present  and  not 
on  the  quality  or  preparation  of  the  wort,  the  addition  of, 
for  example,  invert  sugar,  exerting,  so  far  as  has  been 
observed,  no  influence  on  ropy  fermentation. 

In  view  of  the  fact  that  lactose  is  eliminated  by 
/.'.  viscosus  III.  the  author  suggests  that  this  property 
may  perhaps  be  employed  for  the  detection  of  the 
organism,  as  also  for  I.  and  II.,  although  the  effect  of  yeasts, 
&c.  on  the  assimilation  of  this  sugar  has  yet  to  be  studied. 

— c.  s. 

Cellulose,  Fermentation  of.     V.  Omelianski.   Comptes  rend  . 

12i,  653—655. 
According  to  the  author  Bacillus  amylobacter  is  only  a 
collective  species,  comprising  a  great  number  of  distinct 
butyric  ferments.  From  the  mud  of  the  river  Neva, 
working  in  the  following  manner,  the  author  has  isolated  a 
bacillus,  C— 7  ,u  long,  0-2 — 0-3  wide,  which  has  a  very 
vigorous  action  on  cellulose: — The  mud  was  sown  in  a 
solution  of  potassium  phosphate  and  magnesium  and 
ammonium  sulphates,  containing  Swedish  filter  paper  and 
chalk  and  a  small  quantity  of  gum  arabic.  The  bacillus 
collects  on  the  filter  paper  and  is  obtained  in  a  pure  state 
by  heating  the  culture  up  to  90°  C.  several  times  for  five 
minutes,  and  making  anaerobic  cultures  on  cooked  potato. 

—J.  G.W. 

Pentosans  or  Pentoses  in   Beer,  Occurrence  of.     P.  Mohr. 
Woch.  f.  Brauerei,  12,  1895,  769. 

See  under  XX11I.,  page  140. 

Wine,  Estimation  of  Tannin  in.     E.  Manceau.      Bull,  de 
Soc.  Chim.  13,  [24],  1098. 

See  under  XXIII.,  page  140. 

Fine  Spirit,  Quantitative  Estimation  if  Small  Amounts  of 
Fusel  Oil  in,  by  Rose's  Method,     if.  Glasenapp.     Zeits 
f.  angew.  Chem.  1895,  657. 

See  under  XXIII.,  page  140. 

Absinthe,  Detection  of  Adulteration  in.      (1.  Niviere    and 
A.  Hubert.     Xlonit.  Scient.  1895,  5    i. 


See  under  XXIII.,  page  137. 
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PATENTS. 

A  Material  Suitable  for  Use  in  Brewing  and  for  other 
Purposes.  An  Improved  Method  of  Manufacturing 
from  Starch  or  Starchy  Substances.  R.  C.  Garton, 
Battersea,  and  C.  H.  Meyer,  Shepton  Mallet.  Eng.  I'.it. 
24,511,  Dec.  17.  1894. 

One  HiNDitKii  parts  of  dry  powdered  starch  or  starchy 
material  is  introduced  into  a  suitable  machine  and  inti- 
mately mixed  with  jto4  parts  by  weight  of  acid  (prefer- 
ably sulphuric)  of  sp.  gr.  1 -8  I,  diluted  to  sp.gr.  I'004t0 
I  '060.  The  moistened  material  which  is  still  in  a  powdered 
condition  is  transferred  to  a  converter,  and  subjected  to  a 
siruni  pressure  equivalent  to  a  temperature  of  270  to 
:too  I''.,  which  is  maintained  until  the  starch  is  saccharified, 
and  a  sample  shows  little  dextrin  when  treated  with  alcohol. 
A  heavy  gravity  syrup  is  obtained,  which,  on  being  neutra- 
lised and  filtered,  has  without  any  evaporation,  the  same 
degree  of  concentration  as  is  usual  after  the  first  evapora- 
tion in  the  ordinary  process  of  manufacture.  A  syrup  of 
greater  concentration  may  be  prepared  by  employing  dry 
or  superheated  steam.— J.  L.  B. 

Mailing    Wheal,  Improved   Method  of.     R.    W.    Clarke, 
Heading.     Eng.  Pat.  20,738,  Nov.  4,  1895. 

Tins  improvement  consists  in  cleansing  the  grain,  steeping 
it  for  24  hours  in  water  made  slightly  alkaline  with  lime, 
running  this  off  and  adding  more  fresh  water  until  the 
grain  has  absorbed  SO  to  :i5  per  cent.  The  grain  is  drained, 
allowed  to  remain  in  the  cistern  for  1 2  hours,  spread  out  on 
the  floor  of  the  kiln,  and  germinated  until  the  rootlet  has 
attained  the  length  of  the  grain.  The  temperature  of  the 
air  beneath  the  kiln-floor  is  maintained  at  90° — 95°  F.,  and 
must  not  exceed  100"  F.  The  inventor  states  that  a  wheat 
malted  in  the  above  described  manner  is  more  suitable  than 
the  ordinary  malt  for  use  in  combination  with  uumalted 
wheat  in  the  manufacture  of  bread,  &c. — J.  L.  B. 


XVIII.-CHEMISTEY  OF  FOODS,  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.)— CHEMISTRY  OF  FOODS. 

Bread,    The    Distribution  of  Nitrogenous    and    Mineral 
Matters  in.     Balland.     Comptes  rend.  121,  7SG— 788. 

The  crust  of  bread  does  not  contain  more  nitrogenous  and 
mineral  matters  than  the  crumb,  provided  they  are  both 
brought  to  the  same  degree  of  dehydration.  The  baking 
of  bread  is  effected  without  loss  of  matter,  for  though  the 
constituent  elements  of  the  flour  are  modified  by  a  loss  of 
fatty  matters  and  an  increase  in  sugars,  their  respective 
weights  do  not  vary  in  an  appreciable  manner,  aDd  it  may 
be  laid  down  that  desiccated  bread  does  not  contain  more 
nutritive  matter  than  the  dry  flour  employed  to  make  it. 
The  determinatiou  of  the  water  in  a  flour  will  thus  enable 
us  to  calculate  the  quantity  of  bread,  of  a  given  degree  of 
hydration,  it  will  produce,  and  the  simultaneous  determina- 
tion of  the  water  in  the  bread  and  in  the  flour  will  enable 
us  to  make  certain  that  the  yield  of  bread  has  not  been 
improperly  increased  by  a  too  great  addition  of  water. 

—.1.  G.  W, 

Rice,    The   Composition   of.  Imported  into  France. 
M.  Balland.     Comptes  rend.  121,  [17],  561—564. 

The  author  shows  by  a  most  complete  series  of  analytical 
results  'fir  composition  and  dietetic  properties  of  various 
varieties  of  rice  (raw,  husked,  and  in  process  of  preparation) 
that  are  found  in  the  French  markets.  The  percentage 
composition  of  husked  rice  varies  a*  follows: — Water. 
10*24)— 16-00;  nitrogenous  matter,  5' 5o— 8'82  ;  fat, 
.0-15 — o-7">;  amylaceous  matter,  75 "60 — 81  * 85 j  cellulose, 
n-ls  n-l'J;  ash  (phosphatic)  n- 11—0-58.  The  rice  of 
Carolina  and  Cochin  China  contains  the  largest  proportion 
of  nitrogenous  constituents. — E.  J.  R. 


Ex  tract  of  Meat,  Composition  of.     .1.  Konig  and  A.  Homer. 

Zeits.  Anal.  (hem.  34,  1895,548—562. 
A   CHEMICAi  examination    of   extract  of  meat   led    to  the 
following  conclusions  :  — 

1.  Precipitation  with  80  per  cent,  alcohol,  as  originally 
recommended  by  Liebig,  can  give  no  idea  of  the  kind  of 
nitrogenous  substances  present,  or  of  the  quality  of  the 
extract  of  meat. 

2.  In  order  to  form  an  opinion  of  the  extract  it  is 
necessary  to  salt  out  the  aqueous  solution  with  ammonium 
or  zinc  sulphate  (compare  following  abstract).  The  solid 
salt  is  added  to  the  solution,  which  is  constantly  stirred 
until  it  is  thoroughly  saturated  and  the  precipitate  is  after- 
wards washed  with  a  saturated  solution  of  the  salt.  The 
precipitate  produced  by  ammonium  sulphate  is  best  weighed 
in  the  usual  manner  and  the  quantity  of  albumoses  then 
calculated  by  estimating  and  subtracting  the  ammonium 
sulphate  in  the  weighed  residue.  The  nitrogen  in  the  zinc 
sulphate  precipitate  can  he  directly  determined  by 
Kjeldahl's  method. 

:!.  The  filtrate  from  the  salting-out  process  is  tested  for 
peptone  by  the*  biuret  reaction,  if  necessary,  after  decoloris- 
ing with  animal  charcoal.  If  this  reaction  gives  negative 
results  peptone's  are  either  not  present  at  all  or  only  in  such 
quantities  as  may  he  neglected. 

I.  It  is  desirable  to  estimate  the  ammonia  in  extract  of 
meat  by  distilling  the  aqueous  solution  with  calcined 
magnesia. 

5.  If  the  extract  of  meat  has  been  proved  to  be  free  from 
peptones,  then  the  precipitate  produced  by  phosphotungstic 
acid,  i.e.,  the  nitrogen  of  the  same  after  subtracting  the 
nitrogen  occurring  as  (gelatin  +  albumuse  +  ammonia)may  be 
considered  as  due  to  meat  bases).  It  is  to  be  noticed  that 
the  filtrate  from  the  phosphotungstic  acid  precipitate 
should  stand  for  a  sufficiently  long  time  (5 — 7  days)  in 
order  to  separate  out  all  the  bases. 

6.  The  difference  between  the  total  nitrogen  minus  the 
nitrogen  in  the  form  of  (gelatin  +  albumoses  +  meat 
bases  +  ammonia)  gives  a  measure  of  the  quantity  of  other 
nitrogenous  compounds  occurring  in  the  extract  of  meat 
which  cannot  be  precipitated  by  phosphotungstic  acid. 

—J.  S. 

Albumoses,  Zinc  Sulphate,  a  Precipitant  for.  A.  Homer. 
Zeits.  Anal.  Cheni.  34,  1895,  562 — 567.  ((  lompare  pre- 
ceding abstract.) 
I'm:  author  proposes  to  use  zinc  sulphate  instead  of 
ammonium  sulphate  as  a  precipitant  for  albumoses.  The 
advantage  claimed  for  zinc  sulphate  is  that  the  nitrogen  can 
be  directly  estimated  in  the  precipitate  by  Kjeldahl's  method. 
Another  advantage  that  accrues  from  the  use  of  zinc  sul- 
phate is  that  the  peptones,  meat  bases.  &c.  can  he  directh 
determined  in  the  filtrate  from  the  albumoses  after  acidify- 
ing with  an  equal  volume  of  dilute  sulphuric  acid  (1  :  1), 
Tesl  experiments,  so  far  as  they  have  gone,  show  that  the 
use  of  the  new  precipitant  is  highly  satisfactory, — .1.  s. 

Flour.    S.  Cerkez.     Zeits.  f.  angew.  Chem.  1895,663. 
Sec  under  XXIII., page  140. 

Gelatin,  Estimation  of,  in  Meat  Extracts  and  <  'onnnercial 
Peptones.  A.  Stutzer.  Zeits.  Anal.  (hem.  34,  189.), 
568. 

See  under  XXIII.,  page  1 10. 

PATENTS. 

Raising  the  Temperature  of  Organic  Substances  and 
Alimentary  Products  generally,  and  particularly  for 
Thawing  Frozen  Meat,  Method  of'  and  Apparatus  Jot. 

A.M.Clark,  London.     From   l.i   c panic  de   Carnes 

Congelades,  Buenos  Ayres,  South  America.     Eng.    Pat 
5588,  March  16,  1895.  ' 
The  present  system  of  tlmwing  a  large  hulk  of  frozen  meat 
occupies  so  long  a  time  that  the  exterior  portions  are  liable 

*  4 — 5  cc.  of  the  liquid  are  1  reated  with  caustic  soda  solution,  and 
to  the  mixtun  isadded.drop  by  drop,  a  dilute  (about  lOpercent.) 

solution  of  copper  sulphate.     The  presence  of  peptones  is  manifested 
by  the  formation,  In  the  cold,  01  a  reddish-violet  coloration. 
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to  become  unfit  for  sale,  while  the  interior  is  still  frozen. 
The  object  of  this  invention  is  to  remedy  this  inconvenience 
by  establishing  nn  internal  circulation  of  the  heat  within 
the  mass,  by  alternate  compression  and  rarefication  of 
heated  air,  which  process  also  causes  the  destruction  of 
organisms  and  prevents  the  escape  of  valuable  juices. 
The  apparatus  consists  of  a  closed  chamber  provided  with 
end  covers  suitably  held  together.  The  meat  is  hung  b\ 
In  oks  attached  to  roller  carriages  running  on  the  suspension 
rail.  The  chamber  is  connected  with  pipes  for  the  intro- 
duction and  withdrawal  of  high-pressure  air,  controlled  by 
stop-valves  and  connected  with  vacuum  pumps  or  with  com- 
pressors.  The  desired  temperature  within  the  chamber  is 
attained  by  means  of  a  series  of  hot-water  pipes.  —  L.  de  K. 

Milk  and  other  Liquids,  Apparatus  for  Sterilising. 
H.  H.  Lake,  London.  From  1'.  J.  Uuaas,  Aalborg, 
Denmark.     Eng.  Pat.  11,008,  June  5,  1895. 

The  apparatus  consists  of  a  horizontal  chamber  surrounded 
by  a  steam  jacket,  in  which  a  shaft  furnished  with  helical 
wings  revolves.  These  give  a  centrifugal  motion  to  the 
milk  and  eventually  force  it  through  the  outlet  to  the  upper 
part  of  the  cylinder.  The  steam  enters  the  jacket  near  the 
exit  tube,  so  that  the  milk  is  most  heated  on  leaving  the 
chamber. 

The  air-space  in  the  middle  of  the  chamber  is  kepi  at 
atmospheric  pressure  by  being  connected  with  the  outer  air 
by  a  tube. — L.  de  K. 

An  Improved  Food  for  Animals,  and  Process  fir  Manu- 
facturing  the  Same.  F.  V.  Friderichsen,  Copenhagen, 
'Denmark.     Eng.  Pat.  13,176,  July  8,  1895. 

Blood  is  treated  so  as  to  render  it  suitable  as  a  forage 
by  mixing  700  parts  of  blood  with  400  parts  of  molasses, 
and  the  mass  is  then  absorbed  in  a  mixture  of,  for  example, 
500  parts  of  bran  and  500  parts  of  palm-meal.  The  com- 
pound is  subsequently  kneaded,  pressed,  dried,  and  finally 
made  into  cakes  or  coarse  powder. — L.  de  K. 

Sterilising  or  Pasteurising  Milk  and  other  Liquids, 
Improvements  in  or  relating  to  Apparatus  for.  A. 
J.  Poult,  London.  From  IL  Davidson,  Gottenburg, 
Sweden.      Kng.  Pat.  ls,7o7,  (let.  7,  1895. 

The  inventor  claims  improvements  in  that  the  apparatus 
consists  of  three  vessels,  one  inside  the  other,  so  arranged 
and  fitted  with  sockets  and  tubes  that  the  milk  may  pass 
down  a  central  tube  fitted  with  a  strainer  and  upwards 
into  the  middle  vessel,  whilst  the  heating  medium  flows 
down  another  central  tube  and  into  the  outer  and  inner 
vessels.  The  latter  contain  a  large  cylinder  of  air,  which 
by  reason  of  its  low  specific  heat,  requires  less  fluid  to 
reach  and  maintain  the  requisite  temperature.  The  inner 
and  middle  vessels  may  be  easily  removed  from  the  outer 
ones. — L.  de  K. 

Fats  for  Use  as  a  Comestible,  Improvements  in  Preparing. 
David   Gray,  jun.,  Inverness.     Eng.  Pat.  21,103,  Nov.  7, 

1895. 

Tins  specification  describes  the  production  of  peptonised  fat, 
which,  while  having  special  digestive  properties,  will  serve  as 
a  substitute  for  butter.  Refined  sweet  beef  fat,  rendered 
at  a  temperature  not  exceeding  130°  F.,  is  introduced  into 
enamelled  jacket  boilers,  in  which  has  been  standing  for  9G 
hours,  a  mixture  of  three  parts  of  glycerin  (to  act  as  a 
solvent),  five  parts  of  water,  and  eight  parts  of  digestive 
mucus  from  the  upper  stomach  of  sheep  or  pigs.  The 
proportions  used  are  112  lb.  of  fat  to  4  lb.  of  this  mixture. 
The  contents  of  the  boilers  are  heated  for  two  hours,  at 
100°  F.,  and  mechanically  stirred.  After  this,  the  peptonised 
fat  is  filtered  and  left  in  enamelled  vats  for  30  minutes  at 
100°  F.  Then  for  every  112  lb.  of  fat,  12  lb.  of  edible 
cotton-seed  oil  and  £  lb.  of  salt  are  added.  The  whole 
mass  is  stirred  for  15  minutes  and  is  then  ready  for  packing. 
The  inventor  states  that  this  product,  which  he  terms 
"  Oleotine,"  is  devoid  of  fatty  flavour  or  taste. — C.  A.  M. 


Fish  Liver,  An  Improved  Process  for  the  Preservation 
and  Preparation  for  Transit  of.  ('.  M.  1'.  Dahle, 
Stamsund,  Norway.     Eug.  Pat.  22,887,  Nov.  25,  1895. 

'I'm:  aim  is  to  preserve  fish  liver  without  using  an  antiseptic 
such  as  boracic  or  salicylic  acid,  as  it  has  been  proved  that 
these  substances  are  unwholesome. 

The  liver  is  first  dressed  with  sterilised  water  to  remove  all 
clots,  fibres,  &e.,andit  is  then  dried  in  air  at  about  30° — 40° 
( '.  After  soaking  in  a  sterilised  In  percent,  solution  of 
common  salt,  the  liver  is  wiped  and  thoroughly  boiled  in 
oil  under  atmospheric  pressure.  This  treatment  causes, 
however,  the  partial  destruction  of  the  tissues  and  the 
product  must,  therefore,  be  crushed  before  being  packed. 

— L.  de  K. 

(C.)— SANITARY  CHEMISTRY. 

Acetylene,    The    Poisonous    Properties    of.      N.    Grchant. 
Comptes  rend.  121,  [17],  564—565. 

A  series  of  experiments  on  dogs  shows  that  acetylene  is 
poisonous  when  breathed  in  an  atmosphere  containing  from 
In  to  79  per  eent.  The  effect  of  a  mixture  of  coal  gas, 
oxygen,  and  air  is  comparatively  far  more  violent  and  is 
mainly  due  to  the  presence  of  carbon  monoxide. 

M.  Berthelot  remarked  that  in  his  own  experiments  the 
mixture  he  had  used  of  pure  acetylene  and  air  had  little 
effect  on  birds.  M  Grehant's  results,  indicated  no  doubt 
the  difficulty  with  which  acetylene  forms  aeompound  with  the 
haemoglobin  of  the  blood.  M.  Moissan  stated  that  pure 
acetylene  had  an  agreeable  ethereal  odour  and  caused  no 
inconvenience  when  inhaled  in  small  quantities. —  E.  J.  R. 

Acetylene,  The  Toxicity  of.     L.  Brociner.      Comptes  rend 
121,  773—774, 

Tin:  blood  dissolves  four-fifths  of  its  volume  of  acetylene, 
with  the  formation,  however,  of  a  very  unstable,  if  nny 
compound  with  the  haemoglobin,  differing  greatly  in  this 
respect  from  carbon  monoxide.  Acetylene  exerts  a  very 
feeble  toxic  action,  which  is  not  more  marked  than  that  of 
other  hydrocarbons,  such  as  ethylene  and  propylene. 
Animals  can  exist  for  several  hours  in  air  containing  con- 
siderable quantities  of  acetylene,  provided  care  be  taken  to 
remove  the  products  of  respiration. — J.  G.  W. 

Organic  Matter,  Estimation  of  in  Water  In,  potassium 
Permanganate.  V.  Skupevsky.  J.  Russ.  Chem  Soc 
27,  5oo. 

See  tinder  XXIII.,  page  140. 

PATENTS. 

Purification  of  Sewage  and  Impure  Waters,  Improvements 
in,  and  in  Apparatus  for  Use  in  or  in  connection  with 
F.  P.  Candy,  Eccles,  Lancaster.  Eng.  Pat.  166,  Jan.  2 
1895. 

The  improvements  consist  in— 

(1.)  Causing  the  precipitate  to  aggregate  previous  to 
subsidence,  by  passing  the  sewage  through  a  bed  of  pebbles 
on  its  way  to  the  settling  tank,  or  by  passing  the  sewage 
upwardly  through  a  chamber  at  such  a  speed" that  the  sus- 
pended particles  agglomerate,  or  by  an  improved  arrange- 
ment and  construction  of  the  settling-tanks  themselves. 

(2.)  Impregnating  sewage  with  air  or  other  gas  by 
causing  it  to  flow  down  a  pipe,  carrying  bubbles  of  air  or 
gas  along  with  it;  also  utilising  the  admission  of  water  to. 
and  its  discharge  from,  a  closed  chamber  in  order  to  pump 
air  into  a  filter-bed. 

(3.)  Constructing  upward-flow  filter-beds  in  such  a  way~ 
that  the  dirty  or  fouled  filtering  material  can  be  removed 
from  the  bottom  and  allow  the  cleaner  upper  portion  to 
sink  down  and  take  its  place,  without  putting  the  filter 
entirely  out  of  use. 

(4.)  Improvements  in  the  construction  of  precipitation- 
tanks,  relating  chiefly  to  the  form  of  the  bottoms  of  circular 
tanks  and  the  means  for  admitting  sewage  and  removing 
sludge. 

(5.)  An  arrangement  for  drawing  off  sludge  from  a  tank, 
without  the  orifice  of  the  outlet -pipe  becoming  choked. 

-L.  A.. 
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Tanks  for  the  Precipitation  of  Sewage  and  Foul  Waters, 
Improvements  in  and  relating  !<>.  C  II.  Skelsey,  Liver 
pool.     Eng.  Pat,  2449,  Feb.  4,  1895. 

A  precipitation  tank  is  constructed  with  a  series  of  trans- 
verse walls  in  such  a  way  that  the  sewage  flows  alternately 
under  one  wall  and  over  the  next.  Each  division  of  the 
tank  between  two  overshot  walls  is  shaped  in  section  like 
an  inverted  bottle,  and  the  undershot  wall  extends  down  the 
middle  as  far  as  the  shoulder.  The  sludge  settles  into  the 
bottle  neck,  whence  it  is  drawn  off  from  time  to  time. 

— L.  A. 

Ammonia  from  Sewage  Effluent  and  other  Weak  Ammo- 
niacal  Liquors,  Improvements  in  the  Recovery  of. 
T.  Twynam,  Egharu,  and  1".  E.  Matthews,  Englefield 
Green,  Sun  EDg.  Pat.  2625,  Feb.  G,  lH'Jo. 

S(  e  under  VII.,  page  111. 

Softening  and  Purifying  Water,  Improvements  in  Appa- 
ratus for.  II.  T.  Wright,  Westminster.  Eng.  Pat.  3360, 
Feb.  15,  1895. 

1'iiis  invention  relates  to  apparatus  by  means  of  which 
water  under  pressure  may  I"-  softened  and  purified  without 
the  employment  of  any  pumping  or  pressure, — employing 
means  other  than  may  he  necessary  for  the  ordinary  town 
or  other  supply.  The  water  to  be  treated,  enters  a  receiver 
having  two  outlets,  a  larger  one,  furnished  with  a  ! 
pressure  valve,  leading  directly  to  a  tower,  in  which  the 
water  is  to  be  treated,  and  a  smaller  one  leading  firsl  to  a 
chamber  in  which  the  solution  of  the  reagent  employed  is 
made.  This  solution  is  then  pumped  into  the  tube  leading 
the  main  body  of  water  to  be  treated  to  the  lower  part  of 
the  tower.     '1  his  tower  is  provided  internally  with  a  vertical 

series  of  inclined  surf is,  each  alternate  surface  leaving  a 

space  between  its  upper  part  and  the  sides  of  the  tower  or 
vessel,  and  terminating  at  its  lower  end  is  a  short,  central 
pipe,  and  each  other  alternate  inclined  surface  joining  the 
sides  at  their  upper  put,  and  leaving  a  central  opening  and 
a  space  between  themselves  and  the  first-named  inclined 
surfaces,  so  that  the  water  and  the  treating  solution  pass 
slowdy  upwards  through  the  apparatus,  alternately  upwards 
and  outward-,  and  downwards  and  inwards,  whilst  tin- 
deposited  matter  falls  through  the  central  short  lubes  aud 
openings  to  the  bottom.  The  water  may  pass  thn 
more  than  one  such  tower,  and  then  be  led  to  a  filter. 

— K.  s. 

Purifying  the  Il'u?rr  of  Hat-Felting  or  Sizing  Tanks, 
Improvements  in  Means  for.  G.  Wells,  C.  Swartz,  and 
W.  1!.  Hubbell,  all  of  South  Norwalk,  Connecticut, 
U.S.A.     Eng.  Pat.  19,369,  Oct.  15,  1895. 

In  order  to  remove  hairs,  particles  of  fur,  &c  from  the 
tanks,  a  pipe  leads  from  below  the  level  of  the  water  to  the 
bottom,  where  it  is  bent,  and  again  rises.  Its  outlet  is 
above  the  surface,  and  leads  into  a  strainer,  through  which 
the  water  is  delivered  back  into  the  tank,  and  constant 
circulation  and  straining  thus  take  place.  The  water,  of 
course,  finds  its  own  level  in  the  pipe,  and  is  forced  upwards 
to  the  strainer  by  means  of  high  pressure  steam  introduced 
through  a  nozzle  in  the  lower  part  of  the  pipe.  —  It.  IS.  15. 

(r.)— DISINFECTANTS. 

PATENTS. 

Antiseptic,  Disinfectant,  and  Deodorant.  Improved  Com- 
pound forming  an.  S.  A.Vasey,  I.oughton,  Essex.  Eng. 
Pat  Tss,  .Jan.  !■_»,  L895. 

Bi<  \i:i'.<.\  vri  of  soda  is  impregnated  with  oil  of  eucalyptus 
in  the  proportion  of  1  pint  of  the  oil  to  1  cwt.  of  the 
bicarbonate,  or  other  suitable  proportions.  .'i7  parts  of  the 
product  are  then  mixed  with  13  parts  of  bleaching  powder, 
though  these  proportions  also  may  be  varied.  The  object 
is  the  production  of  a  powder  which,  on  being  treated  with 
water,  yields  tree  hypochlorons  acid,  thus  : — 

Ca(O.Cl)Cl  +  NaHCOj  =  CaCO,  +  NaCl  +  I1C10. 


The  eucalyptus  oil  is  to  preserve  the  powder  when  in  a  dry 
state.  fnBtead  of  the  bicarbonate,  normal  sodium  carbonate 
may  be  used  mixed  with  an  equivalent  proportion  of  a 
crystallised  acid,  such  as  tartaric,  or  an  acid  -  :!t.  _L.  A. 

Improvements   in   Sterilising  and  Purifying   Liquids.     1'. 

Boisserand,  Paris.     Eng.  Pat.  4514,  Mar.  2,  1895. 
The  patentee  claims  the  use  of  the  permanganates  of  lime, 
potash,  or  the  like,  in  conjunction  with  the  higher  oxides 
«.f  manganese  <  Weldon  mud),  for  sterilising  and  purifying 
river  or  drainage  water. — L.  A. 


XIX.-PAPER.  PASTEBOARD,  Etc. 

PATENTS. 

Nitrocellulose  or  Pyroxyline  Compounds,  Improvements  in 
and  Connected  with  the  Manufacture  of.  1.  Greening, 
Stoke  Newington.     Eng.  Pat.  22,019,  Nov.  14,  is,,;. 

See  under  XIII.,  ( '.,  page  1  -'  I. 

i  ..r  l'n! p.  .1  A", ■.'<•  Product  obtained  from,  applicable 
for  Usi  as  a  Filtering  Material,  and  in  the  Manufacture 
of  Celluloid,  Collodion,  and  Explosives,  and  for  other 
Purposes.       A.    Grandjean,    l'aris.       Eng.    Pat.    22,566, 

Nov.  21,  1894. 

I'm-    law    product    is    pi  .grating    paper 

pulp,  which  product  the  inventor  terms  "snow  paper"  or 
"  snow  pulp." 

It  is   specially    suitable   for  filtering  purposes,  or  for  the 
manufacture  of  cellulose,  &c. — S.  P.  E. 

Machine-Paper,    with     Coloured    Longitudinal 

Process  for  the  Manufacturing  of.     A.   Cohn,   Prussia. 
Eng.  l'at.  1078,  Jan.  16,  16 

'fins  process  consists  of  allowing  several  differently 
coloured  stuffs  to  run  upou  the  wet  end  of  the  nee  bine. 
the  differently  coloured  stuffs  being  kept  separate  by 
means  of  very  thin  plates,  suitably  fixed,  and  resting  upon 
the  wire. 

This    method    may   also   be    adop  tper    having 

longitudinal  stripes  upon  a  comm  The  coloured 

stud's  are  run  on  to  the  ground  stuff  when  the  latter  has 
Sufficient  moisture  left  to  felt  with  them,  and  thus  form  a 
completely  felted  paper,  having  longitudinal  stripes  over  a 
common  ground. — S.  I'.  K. 

Wrapping   Paper,  Improvements  in.     d.   C.  Kaye,  Wake- 
field.    Eng.  Fat.  I763j  dan.  25, 

r.uniiMKNT  paper  and  wrapping  paper  are  pasted  together, 
passed  through  rollers,  and  cut  into  sheit-  ot  any  required 
size.  By  this  means  a  sheet  is  produced,  having  the 
qualities  of  each  paper  on  its  respective  outer  surfaces, 
with  the  combined  strength  of  both  papers,  lor  the  purpose 
of  wrapping  oleaginous  or  moist  articles. — S,  F.   I 

Vegetable  Parchment,  Improvements  in  Treating  to  make 
it  Applicabli  as  an  Electric  Insulating  Materia!,  ami 
fir  altar  Purposes.  J.  A.  London  and  II.  1'.  Bailey, 
N<  wcastle-on-lyne.     Eng.  Fat.  12,711,  duly  2,  1895. 

A  I'.i.'iiriM.  paper  i-  first  made  from  ordinary  mat. 
and  run  on  reels  in  the  ordinary  manner.  This  paper  is 
passed  through  a  trough  of  sulphuric  acid,  kept  a-  cold  as 
possible.  Immediately  on  passing  fn  m  tie-  trough  it  is 
washed  with  water,  and  re-wound  on  another  reel.  This 
washing  and  rewinding  is  repeated  four  time-  to  make  the 
paper  more  -kin-like,  and  water  and  grease-proof.  Weak 
soda  may  lie  used  for  washing,  neutralising  any  free  acid. 
The  sheet  is  tlen  passe, 1  through  a  hath  of  glycerin  to 
make  it  pliable  and  to  prevent  curling.  After  drying,  it  is 
cut  to  the  required  size  and  sheeted  in  the  usual  way. 
Such  parchment  may  be  used  for  insulating  electric  cou- 
ductors,  for  the  manufacture  of  waterproof  clothing,  and 
many  other  purposes  where  rubber  is  now  employed. 

— S.  P.  E. 
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Supporting  and  Mooing  a   Web  of  Paper  or  other  Flexible 
Material  for  Coating,  Drying,  or  other  Purposes,  Im- 
proved Means  for.     G.  J.  Burns,  United  States.    Eng. 
Pat.  16,498,  Sept.  3,  1895. 
Tuts  invention  relates  to  the  coatiDg  of  paper  with   mineral 
colours,  and  drying  the  same  without   allowing  it   to  touch 
any  solid  support  until  dry. 

The  paper  is  taken  from  a  reel,  and  passed  between 
ordinary  distributing  brushes,  the  first  pair  of  which  dip 
into  the  colouring  matter,  coating  each  side  of  the  paper 
simultaneously.  The  paper  is  kept  at  the  required  tension 
by  a  blast  of  air  striking  equally  across  the  whole  width  of 
the  paper,  forming  the  paper  into  a  loop,  while  another 
blast  is  forced  against  the  under  side,  the  two  serving  the 
purpose  of  a  roller,  without  affecting  or  in  any  way  marking 
the  surface.  The  air  also  helps  to  dry  the  coloured  surface, 
and  may  be  heated  for  this  purpose.— S.  I'.  E. 


XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Alcoholates.     H.  Lescoeur.     Comptes  rend.  18!I5,  121, 
691—692. 

To  set  at  rest  the  question  of  the  proportion  of  alcohol  of 
crystallisation  in  the  solid  products  of  the  action  of  sodium 
and  of  sodium  hydroxide  respectively  upon  alcohol,  the 
author  has  studied  the  manner  in  which  these  substances 
dissociate.  He  quotes  the  vapour  tensions  observed  on 
concentrating  solutions  in  vacuo  at  CO"  ('..  and  obtains 
indications  of  the  existence  of  NaO .  CJT-, .  2C2 1 1 -(( III )  in 
the  former,  and  NaOH.GTI^OH)  in  the  latter  "case. 

I!y  boiling  sodium  hydroxide  in  alcohol,  and  then  cooling, 
small  scales  are  produced,  which  alter  rapidly  in  moist  air, 
dissolve  in  water  with  a  rapid  circular  motion,  fuse  easily, 
evolve  alcohol  on  heating,  and  appear  to  have  the  formula 
NaOH.3C2H6(OH).  These  last  are  the  true  alkaline 
alcoholates,  and  should  be  distinguished  from  the  etbylates, 
such  as  that  first  described,  which  is  an  alcoholate  of 
sodium  ethylate,  and  yields  sodium  ethvlate  in  drv  air. 

— W.  G.  M. 

Methyl  Nitrate,  Preparation  of.     Delepine.     Bull.  Soc. 
('him.  13,  (1895),  1044—1045. 

ACCORDING  to  the  method  proposed,  lOO  c.c.  of  concen- 
trated sulphuric  acid  and  150  c.c.  of  pure  nitric  acid  (36  ) 
are  mixed  and  cooled  to  about  12°  C.  A  second  mixture  is 
then  prepared  by  carefully  adding  50  c.c.  of  sulphuric  acid  to 
l.'ii I  c.c.  of  98 — 99  per  cent,  methyl  alcohol,  with  constant 
agitation,  and  keeping  the  mixture  cool  so  that  the  final  tem- 
perature is  below  12° — 14°  C.  The  solution  so  obtained  is  then 
gradually  added  to  the  nitre-sulphuric  acid,  the  temperature 
being  kept  below  15°  C.  When  the  two  solutions  have  been 
thoroughly  mixed,  100  c.c.  of  sulphuric  acid  is  quickly 
Added  and  the  whole  is  stirred  rapidly,  when  the  temperature 
rises  to  about  20°  C,  and  after  a  few  minutes  the  ether 
floats  up.  After  separating,  it  is  washed  with  dilute  alkali, 
dried,  and  rectified,  when  almost  the  whole  passes  over  at 
66°  C.  The  yield  from  150  c.c.  of  alcohol  is  8(3  c.c.  of  crude 
ether,  whilst  a  litre  of  alcohol  divided  into  four  charges  gave 
560  c.c,  and  it  does  not  appear  to  be  advisable  to  work  with 
larger  quantities. — T.  A.  L. 

Methyleugenol,  Synthesis  of.     Constitution  of  Eugenol. 
C.  Moureu.     Comptes  rend.  121,  721 — 723.  * 
By   fixing  the  radical   allyl  on   to  the   dimethyl   ether  of 
pyrocatechol,  veratrol,  the  author  has  at  once  synthesised 
the   methyl  ether   of  eugenol,  methyleugenol,  and  proved 
eugenol  to  be  an  allyl  guaiacol  of  the  constitution — 

C6H3(CH2.CH:CH2)  (O.CH3)  (OH)  (1.3.4). 

This  he  has  effected  by  acting  on  veratrol  with  allyl  iodide 
in  the  presence  of  zinc  dust,  whereby  hydriodic  aeid  is 
eliminated.  This,  however,  as  soon  as  liberated,  demethy- 
lises   part   of  the    veratrol,   producing   iodides   of  methyl, 


guaiacol,  and  pyrocatechol,  from  which  substances  the 
methyleugenol  is  purified  by  distillation,  which  removes 
the  methyl  iodide,  and  then  by  rendering  alkaline  with  sods 
and  distilling  with  a  current  of  steam,  which  carries  over 
the  methyleugenol  containing  only  any  excess  of  veratrol, 
from  which  it  is  purified  by  fractional  distillation.  The 
body  so  obtained  agrees  in  all  its  properties  with  methyl- 
eugenol formed  from  natural  eugenol.  The  author  intends 
to  apply  this  method  to  the  synthesis  of  other  natural  pro- 
ducts possessing  a  non-saturated  lateral  chain,  such  as 
safrol,  anetbol,  and  estragol. — J.  G.  W. 

Phenol,  Action  of,  upon  Mercurous  Iodide.     M.  Francois. 
Comptes  rend.  121,  7CS — 770. 

At  its  boiling  point  phenol  acts  upon  mercurous  iodide, 
decomposing  it  into  mercury  and  mercuric  iodide,  the  latter 
of  which  enters  into  solution.  This  action  ceases,  however 
when  the  amount  of  mercuric  iodide  dissolved  by  the  phenol 
equals  2-75  grms.  per  100  grins,  of  liquid.  This  evidently 
corresponds  to  a  state  of  equilibrium,  for  the  reverse  action 
takes  place  when  a  boiling  solution  of  mercuric  iodide  in 
phenol,  of  greater  strength  than  the  above,  is  brought  into 
contact  with  metallic  mercury.  The  mercury  is  converted 
into  mercurous  iodide,  the  action,  however,  ceasing  when 
the  content  of  the  solution  in  mercuric  iodide  falls  to  the 
above  amount. — J.  G.  W. 

Denatured  Alcohol.  Production  ami  Analysis  of.     Petit. 
Monit.  Scient.  1895,  7o2— 708. 

The  regulations  affecting  the  production  (in  France)  of 
denatured  spirit,  require  that  not  only  the  finished  article, 
but  all  the  materials  used  (alcohol,  methylated  spirit,  &c.) 
shall  conform  in  composition  to  particular  standards  ;  and 
certain  methods  of  analysis  are  officially  recognised.  These 
the  author  has  examined,  and  criticises  in  detail.  He 
concludes  that  — 

1.  The  standards  for  alcohol  and  wood  spirit  are,  as  such, 
meaningless,  because  the  analytical  processes  adopted  are 
insufficient  to  define  them. 

2.  The  denaturing  processes  tail  to  prevent  fraud. 

3.  The  methods  of  analysis  are  in  some  cases  absolutely 
worthless,  whilst  others  have  been  hastily  adopted  and  very 
imperfectly  studied. 

These  strictures  apply  especially  to  the  methods  for  the 
determination  of  acetone,  saponifiable  ethers,  and  total 
impurities. — H.  T.  P. 


XXII.-EXPLOSIVES.  MATCHES.  Etc. 

Matches  with  Explosive  Pastes.     T.  Schloesing.     Comptes 

rend.  121,  331—336. 
Not  only  have  the  Academie  de  Medecine,  the  Conseil 
d'hygicne  de  la  Seine,  and  all  authorities  on  hygiene,  con- 
demned the  use  of  white  phosphorus  in  the  manufacture  of 
matches,  but  the  workmen  in  the  factories  of  Pantin  and 
d'Aubervilliers  have  also  demanded  its  suppression.  In  the 
hope  of  finding  some  substitute  for  this  substance,  the 
French  Minister  of  Finance  appealed  to  all  match  makers 
and  inventors,  and  appointed  a  commission  to  judge  of  the 
products  submitted  to  competition. 

Some  of  the  matches  submitted  to  the  commission  fulfilled 
the  condition  of  Swedish  safety  matches,  though  in  a  less 
degree,  but  all  were  made  of  explosive  pastes  composed 
essentially  of  potassium  chlorate  and  combustible  bodies, 
such  as  red  phosphorus,  certain  sulphides,  hyposulphites, 
&c.  In  fact,  their  composition  was  similar  to  that  in  common 
use  50  years  ago,  except  for  the  advantageous  introduction 
of  red  phosphorus.  Though  their  storage  and  transport 
presents  no  special  danger,  and  the  paste  may  be  prepared  in 
large  quantity  if  due  precautions  are  taken,  these  matches — 
unlike  the  ordinary  ones  containing  white  phosphorus,  which 
require  an  atmosphere  containing  oxygen  to  enable  them  to 
burn — have  in  themselves  all  the  elements  necessary  to 
combustioD.      This   is  a  serious  disadvantage,  considerin" 
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that  tin  slightest  amount  of  friction,  such  as  that  caused 
even  by  the  rubbing  of  one  head  against  another,  is  usually 
sufficient  to  cause  ignition. 

This  difficulty,  however,  does  not  seem  insurmountable. 
The  author  has  attempted  to  obtain  by  experiment  some 

scientific  knowledge  of  the  compositi f  a  suitable  paste. 

In  the  first  place,  mixtures  <»f  each  of  the  substances  which 
act  as  supporters  of  combustion  with  curb  of  the  combustible 
bodies  in  common  use,  wire  made,  (ilue  and  sand  or 
broken  glass  were  added,  and  matches  "ere  then  made  from 
the  pastes.  Potassium  chlorate  and  red  phosphorus  proved 
to  be  the  be4  materials,  though  their  mixture  when  dry  is 
a  dangerous  explosive  even  when  combined  with  glue  and  a 
large  proportion  of  an  inactive  substance.  With  sulphur, 
the  sulphides  of  antimouy  or  tip,  or  hyposulphite  of  lead, 
potassium  chlorate  forms  pastes  which  may  be  igDited  on  a 
rough  surface,  such  as  slate,  but  not  upon  cloth,  and  these 
mixtures  on  burning  tend  to  fuse,  and  not  to  detonate  like 
those  containing  red  phosphorus.  With  sugar,  gum,  or 
gelatin  ignition  is  effected  with  greater  difficulty.  The  other 
oxygenous  substances — the  nitrate-,  "oxidised  minium" 
(a  mixture  of  nitrate  and  peroxide  of  lead,  obtained  by 
beating  red  lead  with  nitric  acid  and  drying),  peroxide  of 
lead,  manganese  dioxide,  bichromates,  and  neutral  chromates 
— do  not  give  pastes  which  can  be  ignited  on  a  match  by 
friction,  even  on  a  surface  containing  red  phosphorus. 

From  these  experiments  it  is  evident  that  potassium 
chlorate  and  red  phosphorus  must  be  regarded  as  indis- 
pensable ingredients.  The  effect  of  the  addition  of  another 
combustible  material  to  this  mixture  was  next  tried.  Glue 
and  powdered  glass  were  employed  as  before.  It  was 
found  that  the  combustion  of  a  mixture  of  chlorate  and 
phosphorus  is  very  much  moderated  by  the  presence  of 
a  fusible  body  such  as  sulphur,  the  sulphides  of  antimony, 
or  hyposulphite  of  lead.  In  fait,  without  destroying  the 
sensibility  due  to  the  phosphorus,  pastes  which  burn  less 
violently  and  do  not  eject  sparks,  may  be  obtained  by  this 
means.  The  state  ol  division  of  the  materials  has  a  great 
influence  on  their  manner  of  combustion.  If  the  phosphorus 
be  in  coarse  powdi-r  the  mixture  fuses  on  burning,  but  if  in 
a  very  tine  state  of  division  it  detonates  and  emits  sparks. 
In  most  cases  a  mixture  of  chlorate,  phosphorus,  and 
another  combustible  still  ignites  too  violently,  but  this  may  be 
moderated  by  the  addition  of  inert  substances  such  as  zinc 
oxide,  insoluble  chromates,  or  the  oxides  of  manganese  or  iron. 
The  best  idea  of  the  composition  of  a  suitable  paste  may 
be  obtained  by  regarding  it  as  a  mixture  of  four  kinds  of 
material : — 

(1.)  A  supporter  of  combustion — potassium  chlorate. 
(2.)   Two  mineral  combustibles,  of  which  one  is  invariably 

red  phosphorus. 
(3.)  Inert  substances  such  as  silica  or  powdered  glass. 
(4.)  A  colloid  in  solution  ;  e.g.,  gum  or  glue. 
From    laboratory  experiments    the  author    finds    that    a 
paste  which  will  ignite  on  cloth  must  contain  12  to  15  per 
cent,  of  red  phosphorus,  and  the  potassium  chlorate  should 
not  exceed    35  per  cent.,  or  the  combustion   becomes  too 
violent.     These  numbers,  however,  would  probably  require 
modification  in  commercial  practice. 

The  problem  of  finding  the  proper  combustible  to  use 
with  the  phosphorus,  the  most  suitable  inert  material,  and 
their  best  proportions,  concerns  the  manufacturer  principally, 
and  might  easily  he  ascertained  by  experiment  ou  the 
principles  laid  down. 

The  composition  of  the  fumes  produced  on  burning  was 
next  investigated.  For  this  purpose  100  matches  were 
burnt  in  a  closed  vessel,  the  fumes  allowed  to  settle, 
rinsed  out  with  water,  and  the  liquid  analysed.  Six  kinds 
of  matches  were  used,  witli  the  results  shown  in  table  in 
next  column. 

flic  phosphorus  is  present  in  the  fumes  as  phosphoric 
acid,  the  led  as  white  uxide,  the  antimony  equally  as  oxide 
or  antimouic  acid.  These  figures  show  the  necessity  of 
avoiding  accidental  ignition  and  practically  condemn  the 
use  of  antimony  or  lead.  Hut  phosphorus  cannot  be 
avoided,  though  the  presence  of  phosphoric  acid  in  the 
fumes  largely  deprives  red  phosphorus  of  its  superiority 
to  white.  Thus,  the  substitution  of  explosive  pastes  for 
yellow  phosphorus  becomes  one  of  great  difficulty. 
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PATENTS. 

Nitrocellulose,  and  Compounds  thereof,  Improvements  in 
Manufacture  of.  A.  Luck,  liexley.  and  A.  H.  Durnfonl. 
Hartford,  Kent.     Eng.  Pat.  4769,  March  6,  1895. 

In  order  to  obviate  the  necessity  for  gelatinising  guncotton, 
the  inventors  prepare  it  in  one  process  in  a  dense,  powdery 
form,  so  that  it  can  be  finished,  like  ordinary  black  powder, 
by  rolling  or  granulating.  The  original  cellulose  is  dissolved 
in  dilute  sulphuric  acid,  aqueous  zinc  chloride,  zinc  chloride 
and  hydrochloric  acid,  or  a  mixture  of  caustic  alkali,  carbon 
bisulphide,  and  water.  The  solution  is  agitated,  and,  by 
dilution  or  heating,  the  cellulose  is  reprecipitated  in 
gelatinous  granules.  These  are  washed  and  dried  with 
constant  agitation,  then  run  through  a  hopper  into  the 
mixed  acid-,  and  nitrated  as  usual. — F.  11.  L. 

Gunpowder,  An  Improved.      E.  Dickson,  Oak  Lake.  Mani- 
toba, Canada.     Eng.  Pat.  19,667,  Oct.  10,  1895. 

This  powder  consists  of  barium  nitrate,  10  per  cent. ; 
wheat  flour,  6j  ;  potassium  ferrocyauide,  G^  ;  picric  acid, 
32  ;  potassium  chlorate,  fi'  ;  liquid  ammonia,  S  ;  and  lamp- 
black, 1  per  cent.  The  ingredients  are  mixed,  granulated, 
and  treated  with  petroleum  in  a  revolving  drum,  the  spirit 
having  been  previously  refined  by  washing  with  nitric  and. 
sulphuric  acids  and  ammonia  in  succession. — F.  11.  L. 


XX1II.-ANALYTICAL  CHEMISTRY. 

INORGANIC  CHEMISTRY.— QUA  LIT  A  TIVE. 

Arsenic  in  Presence  of  Organic  Matter,  l><t<<ti<in  of. 
Izhevsky  and  Nikitine.     .lour,  liuss.  (hem.   Sue.  27,  "•>*■ 

The  authors  find  that  when  organic  matter  containing 
arsenic  is  oxidised  by  strong  sulphuric  acid  and  potassium 
permanganate,  as  in  Kjeldahl's  method  of  nitrogen  estima- 
tion, the  arsenic  is  in  general  not  volatilised.  The  char 
residual  liquid  may  be  transferred  at  once  to  a  Marsb 
apparatus  and  tested  as  usual.— .1.  W. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

I. tad,  Colorimetric  Analysis  of.     M.  Lucas.      Hull.  Soc. 
Chim.  15,  189H,  39 — 1-'. 

Tiik  method,  which  may  be  applied  to  tin-  determination  of 

minute  quantities  of  lead  in  copper,  brass,  waters,  &c,  ir» 
proportions  varying  between  1  and  20  mgrms.  per  litre,  is 
based  upon  the  coloration  of  the  slightly  alkaline  solution 
caused  by  the  addition  of  ammonium  sulphide.  The  ten- 
dency of  the  lead  sulphide  to  segregate,  which  militates 
against  the  success  of  the  process,  is  greatest  in  those 
solutions  which  contain   most   lead,  alkali,  or  soluble  salt, 
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and  is  noticeable  in  dilute  solutions  in  the  changed  colour 
of  the  liquid,  even  after  a  quarter  of  an  hour.  The  colour 
of  the  solution  also  varies  under  varying  conditions  ;  in  the 
presence  of  alkalis  it  is  brownish,  whilst  with  neutral  salts 
it  becomes  greyer,  and  even  more  grey  when  carbonates  or 
biearbonates  are  present  ;  and  the  colour  density  increases 
with  the  proportion  of  these  substances.  Hence  the 
addition  of  salts  or  alkalis  is  to  be  avoided,  except  in  very 
dilute  solutions :  and  in  all  cases  the  conditions  obtaining 
in  the  two  liquids  to  be  compared  must  be  as  near]}  as 
possible  identical. 

In  the  analysis  of  bronze,  by  way  of  example,  1  grm,  of 
the  metal  is  dissolved  in  nitric  acid,  filtered  to  separate  tin 
and  antimony,  and  evaporated  to  7  or  8  c.c.  after  the  addi- 
tion of  i  c.c.  of  sulphuric  acid.  After  dilution,  the  liquid  is 
electrolysed  for  12  hours,  in  Rtche's  apparatus,  with  the  aid 
of  a  current  of  2  volts  and  0' 3  amperes  :  when  the  precipita- 
tion of  copper  is  complete,  the  liquid  is  siphoned  off  and  the 
deposits  washed  without  breaking  the  electric  circuit.  The 
peroxide  of  lead  on  the  anode  is  dried  and  weighed,  to 
ascertain  approximately  the  percentage  of  lead,  which  is 
found  by  multiplying  the  weight  obtained  by  0*865. 
Meanwhile,  solutions  of  lead  nitrate  (1  grm.  per  litre), 
caustic  soda  (:i00  grms.  per  litre),  and  sodium  nitrate  (640 
grms.  per  litre)  are  prepared,  the  last  two  being  in  equi- 
molecular  proportions.  The  deposit  of  lead  peroxide  is 
dissolved  in  i  e.c.  of  nitric  acid  containing  nitrous  acid 
formed  electrolytically  from  nitric  acid;,  the  crucible  is 
washed  with  boiling  watel .  and  the  solution  and  washings  are 
neutralised  by  standard  soda  solution,  added  from  a  burette, 
and  made  up  to  as  many  times  50  e.c.  in  bulk  as  there  were 
milligrammes  of  lead  found  by  weightnent,  5  drops  of 
ammonium  sulphide  are  then  added,  aud  the  solution  is  well 
mixed.  The  standard  tor  comparison  is  mixed  with  a 
volume  of  the  sodium  nitrate  solution  equal  to  that  of  the 
caustic  soda  added  to  the  sample  under  examination,  and 
the  liquid  is  then  made  up  to  the  same  bulk  as  the  sample, 
and  mixed  with  5  drops  of  ammonium  sulphide  and  shaken. 
The  colours  are  compared  with  equal  volumes  of  liquid  and 
in  similar  glasses.  In  very  dilute  solutions,  the  liquid 
should  be  divided  into  two  parts,  an  approximate  determina- 
tion beiog  made  with  one  portion  first,  the  second  portion 
being  then  compared  with  several  solutions  containing 
slightly  different  proportions  of  lead,  varying  on  either  side 
of  the  number  first  found.  The  sulphide  should  be  added 
to  the  second  half  and  the  standards  simultaneously. 
Concordant  results  are  obtained. — W.  (_i.  M. 

Lead,  Estimation  of,  hi/  Electrolysis.  A.  Kreichgauer. 
Zeits.  Anorg.  Chem.  9,  89. 
With  a  current  of  0-l  ampere  and  9  to  13  per  cent,  by 
volume  of  nitric  acid,  a  compact  precipitate  of  lead,  the 
author  says,  is  obtained,  provided  that  the  vessel  in  which 
the  electrolysis  is  carried  out  is  placed  on  an  asbestos  card 
and  heated  from  50'  to  60°  over  a  micro-burner. 

For  the  examination  of  galena,  0'5  grm.  of  the  sample, 
broken  into  small  pieces,  is  spread  over  the  bottom  of  a 
large  beaker  glass  (400 — 500  c.c).  Sufficient  concentrated 
hydrochloric  acid  is  added  to  cover  the  galena,  and  the 
whole  warmed  on  the  water-bath  or  asbestos  card.  When 
the  reaction  ceases,  more  acid  is  added  until  all  the  sulphide 
is  converted  into  chloride.  In  the  event  of  the  ore  not 
containing  slatey  matter,  the  end  of  the  reaction  can  be 
determined  by  the  disappearance  of  black  particles.  On  the 
cessation  of  the  evolution  of  hydrogen  sulphide,  the  contents 
of  the  flask  are  raised  to  a  higher  temperature  until  the  lead 
chloride  is  completely  dissolved.  A  solution  consisting  of 
1  part  cf  pure  potassium  hydroxide  and  3  parts  of  water  is 
then  added  until  the  lead  is  again  dissolved.  If  antimony 
be  present,  1 — 2  grm.  of  tartaric  acid  is  added,  and  the 
mixture  warmed  for  some  minutes  from  70°  to  100°.  A 
current  of  carbon  dioxide  is  next  led  into  the  cooled  alkaline 
solution  for  l£  to  2  hours.  (A  large  excess  of  alkali  is 
neutralised  with  hydrochloric  acid  before  the  introduction 
of  carbon  dioxide.)  The  precipitate  is  allowed  to  settle  for 
a  few  minutes,  filtered,  and  washed  with  hot  water  until 
free  from  chlorides.  The  solution  of  the  precipitate  with 
nitric  acid  ( 1  part  nitric  acid  of  sp.  gr.  1  •  4  and  7  parts 
water)  is  carried  out  on  the  filter  under  cover  of  a  watch- 


glass,  the  filter  being  afterwards  washed  with  acid  of  the 
same  strength.  The  solution  of  lead  nitrate  contained  in  a 
platinum  basin  is  electroljsed  over  night  at  the  ordinary 
temperature,  or  at  50° — 80°  during  the  day. — I.  L.  1!. 

Arsenic,    Gravimetric    Estimation    of.     I '.   Friedheim  and 

1'.  Michaelis.     Zeit.  Anal.  Chem.  34,  1895,  505—545. 
In   this    paper  the  authors  discuss   the    methods   and  the 
errors  involved  in  the  gravimetric  estimation  of  arsenic. 

Part  I.  deals  with  the  precipitation  and  estimation  of 
arsenic  bv  means  of  magnesia  mixture,  and  a  large  number 
of  test  experiments  show  that  the  method  is  satisfactory. 
The  authors,  however,  recommend  the  use  of  the  Gooch 
crucible  and  the  magnesium  pyroarseuate  must  not  be 
ignited   for  more  than   \  —  i  hour  in   a  current  of   oxygen 

'over  a  sixplex  Buusen  burner  (Sechsbrenner),  otherwise 
some  of  the  arsenic  will  be  lost.  Attempts  to  obviate  the 
necessity  of  drying  the  precipitate  of  magnesium  ammo- 
nium arsenate  prior  to  transferring  it  to  a  Rose's  crucible 
for  ignition,  gave  unsatisfactory  results  on  account  cf  the 
hvdrolvtic  action  of  the  water  on  evaporation. 

In  Part  II.  the  authors  critically  examine  the  methods  for 
the  estimation  of  arsenic  as  trisulphide.  The  precipitate 
invariably  contains  an  excess  of  sulphur,  all  of  which  cannot 
be  removed  by  extraction  with  carbon  bisulphide.  Further 
experiments  show  that  in  the  freshly  precipitated  trisulphide 
tin-  excess  of  sulphur  does  not  exist  as  such  but  as  hydro- 
sulphide.  On  drying,  only  a  portion  of  the  hydrosulphide 
is  decomposed  into  arsenic  trisulphide  and  hydrogen 
sulphide,  and,  it  is  only  that  fraction  of  the  hydrogen 
sulphide  which  is  oxidised  to  sulphur  by  the  action  of  the 
air  that  can  be  extracted  by  carbon  bisulphide.  Hence 
the  authors  criticise  adversely  the  method  recommended  by 
(  lissen  and  Lndwig.  Mobr's  method  was  also  found  to 
be  unsatisfactory  on  account  of  the  formation  of  a  skin  on 
the  surface  of  the  liquid  during  evaporation. 

The  conversion  cf  arsenic  trisulphide  or  peutasulphide 
into  arsenic  acid,  and  the  estimation  of  this   as  magnesium 

i  pyroarsenate  has  frequently  been  recommended.  If  arsenic 
sulphide   be  oxidised  in  the   usual   way  with  nitric  acid,  a 

I  considerable  quantity  of  sulphuric  acid  is  formed  in  the 
solution,  and  the  authors  find  that  the  magnesium  ammo- 
nium arsenate  precipitated  from  such  a  solution,  invariably 
contains  sulphuric  acid  or  rather  hasic  magnesium  sulphate. 
This,  however,  depends  to  a  large  extent  on  the  concen- 
tration of  the  solution,  and  the  basic  magnesium  sulphate 
may  he  almost  entirely  removed  by  a  second  precipitation. 

Biickstrom's  method,  which  depends  on  the  conversion  of 
the  arsenic  sulphide  into  arsenic  acid  by  oxidising  with 
nitric  acid  and  then  directly  weighing  the  arsenic  acid  is 
also  unsatisfactory,  as  it  is  extremely  difficult  to  maintain 
the  temperature  so  that  the  last  traces  of  the  sulphuric  acid 

,   will  be  driven  off,  whilst  the  arsenic  acid  remains  uudecom- 

,   posed. — J.  S. 

Nickel  Estimation  ^Nickel-Plating  Solutions],  New  Volu- 
metric Process  for.    F.  Lecceuvre.      Hull.  Soc.  Chim.  13 
1895,  1011—1013. 

The  process  is  devised  specially  for  determining  the 
strength  of  nickel-plating  solutions,  and  depends  upon  the 
precipitation  and  re-solution  of  nickel  by  means  of  potas- 
sium cyanide  in  feebly  ammouiacal  solutions.  A  10  per 
cent,  cjanide  solution  (corresponding  to  about  22  or  23 
mgms.  Ni  per  c.c)  is  used,  and  is  standardised  against 
nickel  ammonium  sulphate.  The  nickel  solution  should  be 
fairly  concentrated,  and  if  it  contains  no  organic  acid, 
sufficient  ammonium  tartrate  should  be  added  before  render- 
ing it  alkaline  to  prevent  the  precipitation  of  iron  and  other 
similar  metals  by  the  ammonia.  Working  at  the  normal 
temperature,  sufficient  ammonia  solution  (5  per  cent.  NH,) 
is  added  to  render  the  liquid  faintly  alkaline  ;  the  cyanide 
is  then  run  in,  little  by  little,  with  constant  shaking,  until 
the  further  addition  of  one  drop  in  excess  converts  the 
turbid  liquid  into  a  clear  but  yellowish  solution.  When  the 
liquid  contains  less  than  0-1  grm.  of  nickel  per  litre,  it 
should  be  concentrated  by  evaporation.  100  c.c.  of  a  1  per 
cent,  solution  of  nickel  is  a  suitable  quantity  to  employ. 
Organic  acids  in  the  nickel  solution  up  to  the  point  of 
saturation  in  the  cold,  have  no  influence  upon  the  determi- 
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nation,  but  if  they  exceed  this  amount  they  hinder  the  pre- 
cipitation of  nickel,  unless  the  solution  be  slightly  warmed. 
In  the  presence  of  sufficient  organic  acids,  5,  or  even  10,  per 
cent,  of  iron  should  exert  no  prejudicial  influence.  Ammo- 
niacal  salts  and  a  small  proportion  of  free  ammonia  (less 
than  :>.">  grms.  per  litre)  may  be  present  ;  but  a  larger  pro- 
portion of  ammonia  hinders  the  precipitation  of  the  nickel. 
Copper,  /inc.  and  cobalt  are  interfering  metals ;  and, 
indeed,  the  two  latter  may  themselves  be  determined  by 
this  process,  which  may  also  inversely  be  applied  to  the 
determination  of  cyanides. — \V.  t'..  M. 

Aluminium,  and  its  A  <      lysis  of .     H.  Moissan. 

mptes.  rend.  121,  1895,  851—856. 

Several  methods  are  given  for  the  determination  of  the 
various  impurities  in  commercial  aluminium  as  the 
processes  hitherto  employed  are  stated  to  give  untrust- 
worthy results.  A  preliminary  investigation  is  necessary  to 
test  for  copper  by  dissolving  about  2  grms.  of  the 
aluminium  in  dilute  hydrochloric  acid  and  passing  sulphur- 
etted hydrogen  through  the  gently  warmed  solution  when 
after  filtering,  copper  is  detected  in  the  residue.  Considering 
first  of  all  those  cases  in  which  copper  is  absent,  a 
qualitative  examination  shows  the  presence  of  silicon,  iron, 
carbon,  nitrogen,  titanium,  and  sulphur. 

Silicon. — About  :>  grms.  of  the  metal  are  treated  with 
10  per  cent,  hydrochloric  acid.  A  greyish  residue  remains 
undissolved  containing  silicon,  iron,  aluminium,  and  carbon. 
This  is  fused  with  a  small  quantity  of  sodium  carbonate 
in  a  platinum  crucible  an  1  after  dissolving  in  dilute  hydro- 
chloric acid  the  two  solutions  are  mixed  and  evaporated  to 
dryness  on  the  water-bath  and  the  residue  is  finally  heated 
to  125c  C.  when  it  forms  a  white  pulverulent  mass  and  no 
longer  fumes  with  ammonia.  It  is  then  taken  up  with 
warm  water  containing  a  very  small  quantity  of  hydro- 
chloric acid  and  after  boiling  a  few  minutes,  the  silica  which 
remains  undissolved  is  filtered  off,  dried  and  weighed. 

Iron  tint}  Aluminium. — The  above  solution  in  hydro- 
chloric acid,  after  separation  of  the  silica,  is  made  up  to  500 
c.c,  and  2.">  c.c.  corcsponditig  to  n  ■  1  .">  grms.  of  aluminium 
are  neutralised  in  the  cold  with  ammonia,  and  the  two  oxide: 
are  precipitated  by  freshly  prepared  ammonium  sulphide. 
The  mixture  is  digested  for  an  hour  and  the  precipitate 
filtered  off,  washed  until  free  from  chloride,  dried,  calcined, 
and  weighed.  The  washing  is  performed  by  decantatiou 
with  boiling  water  and  the  calcination  must  be  carried  out 
carefully  and  at  a  sufficiently  high  temperature  since  the 
alumina  obstinately  retains  traces  of  water. 

Iron. — 250  e.c."  of  the  hydrochloric  acid  filtrate,  after 
separating  the  silica,  are  evaporated  to  100  c.c,  and  caustic 
potash,  free  from  silica,  is  added,  the  whole  mixture  beiug 
kept  nearly  boiling  for  about  10  minutes.  After  washing 
five  or  six  times  by  decantatiou  with  boiling  water,  the 
solution  is  filtered,  the  precipitate  taken  up  with  hydro- 
chloric acid,  and  the  treatment  with  caustic  potash  is 
repeated.  A  second  washing  and  lilt,  ring  are  then  carried 
out,  and  the  iron  is  finally  precipitated  with  ammonia. 
The  precipitate  is  filtered  off,  washed,  calcined,  and  weighed 
as  sesquioxide  of  iron.  From  this  and  the  weight  of  the 
two  oxides  together  the  percentage  of  iron  and  aluminium 
can  be  calculated. 

Sodium. — The  method  for  the  determination  of  sodium 
depends  upon  the  fact  that  aluminium  nitrate  is  decomposed 
by  heat,  giving  alumina,  at  a  lower  temperature  than  is  the 
case  with  sodium  nitrate.  About  .">  grms.  of  aluminium 
are  dissolved  in  warm  nitric  acid  diluted  with  an  equal 
volume  of  water,  and  the  solution,  after  evaporation  on  the 
water-bath,  is  evaporated  to  dryness  on  a  sand-bath.  The 
residue  is  then  heated  to  a  point  below  the  fusing  point  of 
sodium  nitrate  until  the  evolution  of  nitrous  acid  vapours 
ceases.  The  residue  is  taken  up  with  boiling  water  and 
filtered  from  the  alumina.  The  collected  washings,  con- 
taining a  trace  of  nitric  acid,  are  evaporated,  again  taken 
up  with  water  to  get  rid  of  any  trace-  of  alumina,  and 
finally  evaporated  to  dryness.  Thie  residue  is  then  treated 
with  hydrochloric  acid,  and,  after  evaporation,  is  heated  to 
300°  (*'.  The  resulting  sodium  chloride  is  determined  as 
silver  chloride,  and  from  this  is  calculated  the  corresponding 
weight  of  sodium. 


Carbon. — About  2  grms.  cf  the  metal  are  ground  up  with 

10 — 15  grms.  of  mercuric  chloride   and   it    little  water,  and, 

after  evaporation,  the  mixture  is   heated  in   a  porcelain  boat 

in   a  current  of  oxygen.     The  carbon  dioxide    evolved  is 

i  hi  potash  bulbs. 

In  the  case  of  alloys  containing  up  to  0'  per  cent,  of 
copper,  0-5  gnu.  of  the  metal  is  dissolved  in  nitric  acid  free 
from  chlorine,  diluted  to  50  c.c,  and  a  current  of  0*1 
ampere  is  passed  through  the  solution,  kept  at  60°  C,  for 
G  hours,  or  for  24  hours  in  the  cold.  The  copper  which 
deposits  after  washing  and  drying  is  weighed  in  the  metallic 
State.  The  remaining  constituents  of  the  alloy,  aluminium, 
silicon,  anil  iron,  are  determined  in  the  solution  freed  from 
i .  by  means  of  sulphuretted  hydrogen. 

A  certain  sample  of  aluminium  gave  the  following  results 
on  analysis: — Al  =  98-82,  Fe=0'27,  Si  0-15,  (  u  0-35, 
Na  =  0- 10,  C  =  o-ll,  X  =  traces  Ti  =  traces,  S  -  t 
For  comparison,  the  analysis  of  an  earlier  sample,  obtained 
from  another  source,  is  given  : —  \1  96*12,  I'e  —  L'08, 
Si  =  l-94,  C  =  0-30.  It  an  aluminium  could  be  obtained 
free  from  sodium  and  containing  smaller  quantities  of 
carbon,  its  preservation  would  be  a  simpler  matter. 
Besides  the  analysis,  the  physical  properties,  elongation, 
limit  of  elasticity,  and  breaking  strain  of  aluminium  must 
also  be  taken  into  account. — T.  A.  L. 

Hypochlorous  A.  id.  Action  of,  on  Potassium  Iodide. 
M.  E.  Klimenko  and  B.  Klimenko.  .1.  Kuss.  them.  Soc. 
27,2  10-2:.::. 

Whin  hypochlorous  acid  acts  on  excess  of  potassium  iodide 
in  aqueous  solution,  on.-  atom  of  iodine  is  liberated  by  each 
molecule  <  l  hypochlorous  aci  I.  If  hydrochloric  acid  is 
present  in  the  solution,  twice  thi  I   te   i-  set 

The   authors    ex;  re--   the   actions   by  means   of  the 

ing  equations  : — 

6HC10  +  rKI  =  fil  +  K!  II  u. 

::llrli)    -       .1  II.  1        IK(  1  +  3HjO. 

—J.  \V. 

Boric  Acid,  the  Methul  Alcohol   Process   of  Separation 
Simplified.      II.    lav   and   Dupasquier.      Mouit.    Scient. 
.  709—710. 

Tar:  substance  under  examination,  finely  powdered  and  free 
from  organic  matter,  is  acidified  with  hydrochloric  or  sul- 
phuric acid  and  introduced  with  25—30  c.c.  of  methyl 
alcohol  into  a  small  tlask  provided  with  a  stopper  and  two 
tubes.  One  tube  dips  below  the  surface  of  the  liquid  and  is 
connected  above  to  an  inverted  i  ondenser;  tin'  other  passes 
to  the  bottom  of  a  second  flask,  which  is  charged  with 
1 — :i  c.c  of  normal  potash,  and  also  connected  h\  an  exit 
tube  to  the  condenser.  Both  riask-  are  heated  bj  means  of 
a  water-bath.  The  alcoholic  vapour  distils  directly  into  the 
eiver,  where  tin-  boric  acid  carried  over  is  fixed  by  the 
ish,  then  passes  t"  the  condenser,  and  from  thence  Lack 
to  the  retort,  o-c.  -X!-.,  in  a  continuous  manner,  \l.oat 
1 1  hours  are  required  to  volatilise  ",:;  grm.  of  boric  acid. 

The  liquid  from  the  receiver  is  heated  to  expel  methyl 
alcohol,  slightly  acidified  with  hydrochloric  acid,  boiled  to 
expel  traces  of  carbonic  acid,  and  exactly  neutralised  with 
N  potash  (free  from  CO.),  "sing  litmus  paper  as  indicator. 
Two  drops  of  an  aqueous  solution  >l  per  cent.-)  of"  blue 
('  I. .IS. "are  now  added  and  titration  continued  until  the 
colour  "turn-."  The  additional  volume  of  alkali  required 
corresponds  to  the  boric  acid  present.  In  presence  of 
fluorides  the  remits  come  out  a  trill. ■  high,  but  -till  sulli- 
cienth  accurate.  To  ensure  success,  titration  must  be 
conducted  always  under  as  neatli  as  possible  identical 
conditions  of  temperature  and  volume,  and  ( 'I  \,  and  methyl 
ol  must  be  completely  absent.     II  T.  1'. 

Mercurous  Midi .  A,  tion  of  Al  ohol  on.    >I.  Francois. 
.      Comptes  rend.  121,  1895,  SS8. 


See  under  XXIV.,  page  141. 
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Hydrogen  Peroxide,  New  7\  >'  for.     A.  ISach.     Chem. 
Zeit.  19,  1895,  37. 

The  reagents  are  a  solution  containing  0"3  grin,  potassium 
bichromate  and  0"25  arm.  anilin  >  per  litre,  and  a  5  ]ier 
cent,  solution  of  oxalic  acid.  In  applying  the  test,  5  c.c.  of 
the  solution  under  examination  are  mixed  with  5  c.c.  of 
the  first-named  solution  and  one  drop  of  the  second;  the 
presence  of  hydrogen  peroxide  is  revealed  by  the  occurrence 
of  a  violet  coloration,  the  reaction  being  sufficiently  sensitive 
to  detect  one  part  of  H.X).,  in  1,400.000.  Neither  the 
oxygenated  compounds  of  nitrogen,  nor  the  foreign  bodies 
occurring  in  vegetable  saps,  exert  any  influence  on  this 
reagent. — C.  S. 

Primary  and  Secondary  Fatty  Nitro-Compounds,  Ilea 
for.     M.  Konovaloff.     J.  Russ.  them.  Sue.  27,  453 — 155. 

Ferric  chloride  gives  a  bright  red  colour  with  primary  and 
secondary  tatty  uitro-compounds  in  benzene  solution, 
especially  when  shaken  up  with  i  single  drop  of  alcohjolic 
potash  solution.  Iu  this  way  5  e.e.  of  a  solution  of  a-phenyl- 
nitropropane  containing  one  part  in  14,000  of  benzene  gave 
a  distinct  coloration  after  one  hour. — J.  YV. 

Saccharose,  Characteristic  Reaction  for.     G.  Papasogli. 
J.  de  Pharm.  et  de  Chiui.  [6],  2,  429. 

A  few  drops  of  a  ">  per  cent,  solution  of  cobalt  nitrate 
added  to  an  aqueous  solution  of  saccharose  and  followed  by 
a  slight  excess  of  50  percent,  sodium  hydroxide,  produces  a 
beautiful  and  fairly  persistent  deep  violet-amethyst  colour. 
Glucose,  on  the  other  hand,  gives  a  blue  coloration,  quickly 
turniug  to  a  pale  dirty  green  ;  but  in  mixtures  of  the  two 
sugars,  this  reaction  is  insufficient  to  mask  that  due  to 
saccharose,  c\en  when  the  latter  is  only  present  in  the 
proportion  of  1  to  9.  The  saccharose  reaction  being 
unaffected  by  the  presence  of  alcohol,  caramel,  or  glycerin, 
it  may  be  employed  for  wines  decolorised  by  animal 
charcoal  or  sub-acetate  of  lead. 

The  transient  blue  coloration  due  to  lactose  does  not 
prevent  the  development  of  the  characteristic  violet  of 
saccharose,  and  the  method  is  thus  suitable  for  testing  for 
the  latter  in  condensed  milk.  The  same  applies  to 
mixtures  of  saccharose  and  honey.  The  colour  produced 
by  this  latter  is  blue,  changing  almost  instantly  to  pale 
green.  Gum  arabie,  however,  gives  a  permanent  blue, 
masking  the  saccharose  reaction,  wherefore  this  substance 
when  present  must  be  precipitated  by  sub-acetate  of  lead 
before  the  testis  applied ;  and  dextrin — also  giving  a  blue 
coloration — requires  to  be  thrown  down  by  baryta  and 
ammoniacal  lead  acetate. — C.  S. 

Absinthe,  Detection  of  Adulteration  in.     G.  Nlviere   and 
A.  Hubert.     Monit.  Scient.  1895,  566. 

Three  varieties  of  absinthe  are  produced  commercially, 
containing  respectively  72,  60,  and  50  per  cent,  of  alcohol. 
( )f  these  the  weaker  kinds,  especially  that  at  50°,  are  more 
particularly  •mhjeet  to  adulteration.  In  the  manufacture  of 
inferior  absinthe,  the  plant  (artemisia  pontica)  to  which 
the  characteristic  colour  of  the  genuine  article  is  due,  is  in 
great  part  replaced  by  veronica  and  nettle  (ortie),  the 
colour  of  the  product,  which  is  somewhat  too  yellow,  being 
corrected  by  the  addition  of  blue,  or  a  mixture  of  blue  and 
yellow  dyes.  The  property  of  yielding  a  turbid  mixture 
with  water,  possessed  by  genuine  absinthe,  is  imitated 
by  addition  of  gum  benzoin,  guaiacum,  rosin,  &c.  The 
following  methods  serve  to  detect  such  additions  : — 

Colouring  Matters. — 20  c.c.  of  absinthe  are  evaporated 
on  a  water-bath,  and  the  residue  repeatedly  treated  with 
small  volumes  of  chloroform  until  the  extracts  pass  off 
colourless.  The  residue  is  heated  to  expel  chloroform,  and 
dissolved  in  water.  The  resulting  solution  should  be 
colourless,  or  nearly  so.  A  decided  olive-green  tint  indi- 
cates the  presence  of  artificial  colouring  matters.  Light 
blue  (bleu  lumiere),  if  present,  may  be  extracted  from  this 
solution  (previously  saturated  with  salt)  by  amy!  alcohol. 

Matters  precipitated  by  Water. — 100  c.c.  ot  sample  are 
diluted  with  300  e.c.  of  water  and  distilled  until  the  volatile 


oils.  ,\.'.  are  completely  expelled.  The  residue  is  evapo- 
rated to  a  syrup  and  extracted  by  chloroform.  The  weight 
of  extract  obtained  by  evaporation  of  the  chloroform  solu- 
tion should  not  exceed  IV  5  grm.  per  litre.  If  greater,  the 
sample  may  be  tested  for  resins  by  Halphen's  process. 

— H.  T,  1'. 
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(  'liliilosc.  Quantitative  Estimation  of.     G.  Lange.     Zeits. 
augew.  Chem.    1895,561. 

\    i:         \tement  of  the   method  published  b\  the  author  in 

1889  (Zeits.   Physiol,  (hem.  14,  283),   and  based    upon  the 

!    observation  of  Hoppe.   Sevier   (ibid.  l:>84)  that  "cellulose 

f  is    not   attacked  by   heating  with  the   strongest  alkalis  at 

200  ." 

The  following  are  the  conditions  now  recommended  for 
the  process  : — The  heating  (SchmelzeiO  is  carried  out  in  an 
unglazed  porcelain  crucible;  5  to  10  grins,  of  the  substance 
are  mixed  in  the  crucible  with  three  parts  of  sodium  hydrate 
and  an  equal  weight  of  water.  The  crucible  is  gradually- 
heated  in  au  oil-bath  to  170J — ISO*,  and  kept  at  that  tempe- 
rature for  about  one  hour.  After  cooling,  the  contents  are 
treated  with  water,  and  the  alkaline  solution  is  acidified. 
It  is  then  again  rendered  alkaline,  the  alkali  dissolving 
•non-cellulose"  compounds  precipitated  together  with  the 
cellulose.  After  purification  with  water,  alcohol,  and  ether, 
the  cellulose  is  dried  and  weighed.  It  is  then  burned  and 
the  ash  constituents  determined.  The  difference  of  weight 
represents  the  cellulose.  The  process  is  stated  to  give 
concordant  results,  and  in  substantial  agreement  with  those 
of  other  "standard"  methods, e.g.,  the  W'eende  method  and 
those  of  Holdefleiss  and  Hoffmeister. 

The  author  proposes  to  define  as  cellulose  "  those  consti- 
tuents of  plant  structure  which  resist  the  action  of  alkaline 
hydrates  at  180  —200  ."— C.  F.  C. 

Mineral  Lubricating  oils.  Uniform  Methods  of  Testing. 
II.  Holde.  Chem'.  Rev.  Fett  u.  Harz  Ind.  1896,  1—5, 
1 7—22. 

The  chief  points  in  re-pect  of  which  the  testing  of  mineral 
lubricating  oils  is.  in  so  far  as  practical  considerations  are 
in  question,  necessary,  are  :  viscosity,  resistance  10  cold, 
volatility,  specific  gravity,  presence  of  suspended  matter, 
free  acids,  extraneous  oils,  dissolved  resin,  soap,  asphalt, 
paraffin,  &c.  ;  and  in  the  case  of  cylinder  oils,  action  on 
cast  iron  under  the  influence  of  high  pressure  (6  to  12 
atnios.)  steam. 

For  the  determination  of  viscosity  the  Engler  instrument 
has    proved    itself    efficient     under    normal    circumstances, 

:  but  the  peculiar  influence  exerted  on  the  thick  heavy  oils 
by  exposure  to  heat  (see  Mitt.  k.  k.  Versuchs.  1895,  Er- 
ganznngsheft  1)  necessitates  occasional  modification  of  the 
ordinary  method.  The  simplest  is  to  allow  a  margin  of 
+  7  to  8  per  cent,  in  the  viscosity  at  20  C.  of  such  oils  as 
contain  solid  particles  iu  suspension,  or  else  to  make 
parallel  tests  after  exposing  the  oil  for  10  minutes  to  100°  C. 
and—  15s  C.  respectively.     The   method  of  shortening  the 

j  time  of  the  experiment  and  of  testing  cylinder  oils  at  high 
temperatures  has  been  already  discussed  ( see  next  abstract 
but  one,  p.  138). 

The  "  cold  test  "  may  either  be  directed  to  ascertaining 
the  degree  of  congelation  an  oil  will  assume  at  a  certain 
temperature,  or  the  temperature  at  which  solidification 
commences.  In  the  latter  case  a  preliminary  scries  of  tests 
at  different  temperatures,  with  a  time  exposure  of  1  hour, 
will  have  to  be  made  with  the  oil  in  test  glasses,  and 
repeated  to  obtain  the  correct  result.  In  the  other  instance 
the  U-tube  method  described  by  Martens  (Mitt,  aus  d.  k.  k. 
VerMichsanstalt.  1890,  53;  this  Journal.  1893,  772),  with 
a  constant  pressure  of  a  50-mm.  column  of  water  for 
1  minute,  should  be  adopted. 

The  fractional  distillation  of  the  heavy  oils  for  the 
purpose  of  determining  their  content  of  volatile  constituents 
being  attended  with  difficulty,  it  is  usual  to  employ  the 
flashing-point  test  to  obtain  an  insight  into  this  matter ; 
but  comparative  estimation  of  volatility  is  desirable,  and  it 
may  be  that  the  object   will  be  attained   by  proceeding  on 
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the  basis  of  the  author's  method  of  evaporating  the  oil 
under  favourable  conditions  at  various  temperatures  from 
100   C.  upwards. 

For  testing  the  flashing  point,  the  Fensky  close  cup,  and 
for  specific  gravity  the  Muencke  areometer,  are  useful.  A 
more  exact  method  for  specific  gravity,  by  the  pyknometi  r, 
and  the  process  ford  terminingthe  co-efficient  of  expansion, 
are  described  in  the  Mitt  aus.  d.  k.  k.  Versuchsanstalt. 
54  (this  Journal.  1893,  919). 

The  chemical  examination  and  friction  testing  will  be 
dealt  with  in  a  subsequent  paper.—!     S. 

Petroleum  Industry,  Importance  of  Uniform  Method: 
Testing.  I.,  (iaus.  Chem.  Rev.  I'ett  u.  Harz  Ind. 
189."..  ->  .  -—3. 
Iirn:ni:i\i.  to  Zaloziei  ki's  proposition  (this  Journal,  1895 
1038),  the  author  communicates  the  methods  of  testing 
burning  and  lubricating  oils  pursued  at  the  Trieste  Mineral 
Oil  Refinery.  For  the  first  named,  Engler's  distillation  test 
is  used,  the  results  being  plotted  as  curves,  i  Ibjection  is 
taken  to  the  various  modifications  .it'  glass  stills,  on  account 
of  the  height  of  the  deptlegmators,  which  is  mostly  greater 
than  is  conducive  to  efficiency.  The  density  is  determined 
by   Kappeller's  thermo-areometer  at  a  normal  temperature 

of  15°  C.  and  the  formula  d  =  d>  +  '  (t  =  r1).  in  which 
t  =  15°  C,  is  employed  for  correction.  Colour  and  flashing 
point  are  tested  by  the  Stammer  and  Abel-Pensky  instru- 
ments respectively.  The  ash  determination  is  only  resorted 
to  when  the  burning  tests — carried  out  with  400  c.c.  of  oil 
and  a  Ditmar  burner  with  a  23-mm.  wick,  the  height  of  the 
flame  at  the  out-et  being  regulated  to  2-o  cm.,  and  the 
variations  noted  by  the  aid  of  the  kathetometer — reveal 
the  presence  of  -alts  (chiefly  lime  and  magnesia  compound- 1 
calculated  to  retard  the  ascent  of  the  oil  in  the  wick. 

The  lubricatiug-oil  tests  are  mainly  confined  to  viscosity , 
flashing  point,  reaction,  and  "  cold  test  "  ;  the  latter  per- 
formed in  a  very  primitive  manner.  Engler's  viseosiineler 
and  Treumann's  flash-tester  are  used. 

The  "  sulphuric  acid  "  and  "  resin  "  tests  are  seldom 
employed.  The  author  considers  that  no  satisfactory 
method  exist-  for  determining  the  amount  of  paraffin 
in  these  oils,  and  for  mixed  lubricants  refers  to  the  works 
of  Benedikt  and  Kunkler  for  assistance  to  the  operator  in 
deciding  the  course  to  be  adopted  in  special  case-. — i     S. 

Lubricating  Oil   Testing,  Recent  Experiences  in.     Holde. 

Mitt,   aus   .1.    Iv.nigl.   techu.    Versuchsanstalt.  zn   Berlirj. 

13,  (6),  253— 287. 
The  Congelation  of  Dirk  Mineral  Oils. — A  number  of 
experiments  carried  out  at  the  Charlottenburg  Institution 
confirm  previous  observations  made  on  the  increased 
liability  to  congelation  exhibited  in  some  oils  after  being 
heateil  to  various  temperatures  between  30  and  100'  C,  a 
circumstance  attributed  to  the  re-separation  in  a  very  finely 
divided  condition,  on  cooling,  of  the  solid  particles  of 
asphalt ie,  pitchy,  or  paratfiu-like  matter  originally  in 
suspension  in  the  oil ;  perhaps  also  to  molecular  modifi- 
cations of  these  bodies  at  the  higher  temperatures.  In 
some  instances  a  contrary  effect  was  produced,  which  is 
thought  to  be  probably  due  to  the  more  gradual  re-pre- 
cipitation of  added  paraffin.  The  increased  liability  to 
solidify  is  in  some  cases  obviated  by  filtering  off  the  solid 
matter  in  suspension,  and  a  similar  influence  appears  to  be 
exerted  by  mechanical  stirring.  To  ensure  concordance  in 
the  results  of  testing  the  resistance  to  cold  of  these  oils  by 
the  U-tube  method,  and  at  the  same  lime  adhere  as  closely 
as  possible  to  the  conditions  to  which  the  oil  is  exposed  iu 
practical  use,  it  is  recommended  that  samples  -hould  be 
taken  from  different  depths  in  the  storage  cask,  and  that 
one  of  them  should  be  first  heated  for  a  quarter  of  an  hour 
to  48 — j:t  ('.  This  procedure  will  show  whether  the  oil 
really  conforms  to  the  standard  of"  cold  test "  it  is  claimed  to 
attain. 

The  effect  of  the  presence  of  water  on  the  congealing 
point  of  the  oil  is  the  reverse  of  what  might  be  supposed, 
retarding  solidification  to  an  appreciable  extent.  Variations 
in  the  molecular  structure  of  the  oil,  or  of  the  molecular 
tension  between  water  and  oil,  may  be  regarded  as  the  cause 


of  this  peculiarity.  These  results  differ  from  tln.se  detailed 
by  Albrecht  (Glaser's  Annalen,  1893)  as  having  been 
obtained  iu  test-  instituted  in  some  of  the  oil  refineries,  so 
that  it  is  desirable  the  subject  should  hi-  further  examined. 

Improvements  in  the  Construction  and  Manipulation  of 
the  Pensky  Flashing-Point  Tester  for  High  Bouing  Oils.— 
To  remedy  a  defect,  sometime-  noticeable  in  this  instrument, 
viz.,  the  extinction  of  the  test  flame  before  the  occurrence 
of  a  flash,  the  addition  of  a  small  Gxed  gas  or  oil  flame  near 
the  test  flame  i-  recommended.  "W it li  reference  to  the 
proposed  employment  of  an  automatic  stirrer,  it  is  con- 
sidered thai  tic-  complication  of  mechanism  required  would 
be  out  of  proportion  to  the  convenience  afforded  to  the 
'i  or. 

Simplification  <;/'  Viscometric  Tests  with  tin  Engler 
Instrument. —  In  order  to  shorten  the  time  occupied  in 
testing  slow-running  oils,  the  operation  may  be  performed 

with    50  or   Km  re...:    oil    instead..!'   200    C.C,    the    results, 

when  multiplied  by  '<  or  2"35  respectively, bi  rdunt 

with  those  obtained  in  the  ordinary  way. 

Viscometric  Tests  at  High  Temperatures.  -The  ordinary 
form  of  Engler's  tester  gives  rise  to  c.  rtain  inconveniences, 
when  used  at  high  temperatures,  in  respect  of  the  difficulty 
..f  quickly  bringing  the  oil  up  to  and  maintaining  it  steady 
at  the  required  degree ;  the  escape  of  oil  vapour  from  the 
bath  :  and  the  liability  of  fusing  the  solder  generally  em- 
ployed. The  former  may  be  overcome  by  covering  the 
oil-bath  with  a  lid,  affixing  a  depblegmator,  and  leaving 
i. nly  a  -mall  vent,  the  size  of  which  will  allow  the  pressure, 
and  therefore  temperature,  of  the  steam-bath  to  be  regu- 
lated.  In  this  manner,  lSo  C.  (oil  temperature)  may  be 
reached  by  the  use  of  anilin,  and  200  < '.  hy  means  of 
naphthalin.  The  other  defect  indicated  maybe  surmounted 
b\  u-ing  haul  solder. 

Concerning  the  viscosity  of  the  cylinder  oils,  those  tested 
at  Charlottenburg  appear  as  a  rule  to  exhibit  a  less  rapid 
decrease  in  viscosity  as  the  temperature  rises,  and  although 
they  may  vary  very  much  at  50  .  they  all  pretty  well 
approximate  at  180  C.  to  1  J, — 1  \  times  the  viscosity  of 
water.  The  average  flashing-point  of  the  Russian  oils  was 
about  220  C.  their  specific  gravity  ranging  between  0" 906 
and  U-VZ'J  at  Jo3  C.,  the  American  oils  flashing  in  the  mean 
at  265"  C.  and  being  of  0"883 — 0*893  sp.  gr. 

Rape  oil,  tested  for  the  sake  of  comparison,  on  account 
of  its  employment  to  lessen  the  volatility  and  increase 
viscosity  at  high  temperatures,  proved  itself  at  180  inferior 
in  this  latter  particular  to  the  generality  of  mineral  cylinder 
oils. — C.  S. 

Wool-Fat,  Contributions  to  the  Analysis  of.  W.  Herbig. 
Diugler's  polyt.  .1.297,  [6],  135— 141  and  [7],  160— 
164. 

AFTER  summarising  various  methods  employed  for  the 
determination  of  the  unsaponifiable  matter  in  fats,  and 
pointing  out  what  he  considers  to  be  defects  in  them,  the 
author  proposes  the  following  process: — From  1  to  'l'b 
grins,  of  the  wool-fat  arc  boiled  with  semi-normal  alcoholic 
potash,  as  in  the  ordinary  method  of  determining  the 
saponification  equivalent,  the  excess  of  alkali  neutralised 
with  acid,  the  whole  washed  into  a  beaker  with  boiling  alcohol, 
the  alcohol  evaporated,  and  the  fatty  acids  precipitated  with 
calcium  chloride  at  70° — To  C.  The  precipitate  is  filtered  off, 
washed  with  dilute  alcohol  (1  :  20),  aud  dried  on  the  filter 
in  ineuo.  When  dry,  it  is  extracted  for  6  hours  in  a  Soxhlet 
with  freshly  distilled  acetone,  in  which  solvent  the  author 
found  that  the  calcium  salts  of  the  fatty  acids  were  practi- 
cally insoluble.  After  this,  the  acetone  is  evaporated,  the 
extract  washed  into  a  platinum  basin  with  ether,  and  the 
ether  evaporated.  The  residue,  which  consists  of  the  un- 
s.iponitiable  matter  and  that  portion  of  the  wax  which  is 
not  saponified  by  the  ordinary  method  of  saponification,  is 
then  dried  at  l(ioc  C,  and  weighed. 

The  results  obtained  in  this  way  varied  from  I8"31  to 
is  a  per  cent,  in  a  sample  of  South  American  wool-fat. 
In  New  Zealand  fat  they  were  16'  17  to  46 '  1 1  per  cent.,  and 
iu  a  Kussian  sample  :S7  u7  to  37 -29  percent.  In  each  case 
five  determinations  were  made. 

The  chief  points  to  be  observed  are  the  absolute  purity  of 
the  acetone  (.boiling-point  jj'o3 — J6"5°),  and  the  tempera- 
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ture    at   which   the   calcium   salts   of   the   fatty  acids   are 
precipitated. 

lu  estimating  the  free  and  combined  alcohols,  the  author 
saponifies  under  pressure  (Cf.  Lewkowitch,  this  Journal, 
192,134;  and  Herbig,  this  Journal,  1894,  10681,  which 
effects  complete  saponification  of  wool  fat,  precipitates  the 
fatty  acids  as  calcium  salts,  and  extracts  them  with  acetone 
as  described  above.  The  results  obtained  were:— New 
Zealand  wool  fat,  43-66  to  43-9-1;  Buenos  Ayres  fat, 
13'  IS  to  43-65  ;    Russian  :;s-72  to  39-10  per  cent. 

A  certain  relation  was  found  to  exist  between  the 
saponification  number  and  the  amount  of  unsaponifiable 
matter,  and  by  calculating  from  the  difference  of  the  sum 
of  the  molecular  weights  of  the  unsaponifiable  bodies  in 
the  ordinary  saponification,  and  those  left  after  the  pressure 
saponification,  figures  were  obtained  which  agreed  well 
with  the  differences  found  by  the  gravimetric  determinations 
The  Russian  fat,  however,  was  abnormal  in  this  respect. 
With  regard  to  the  composition  of  wool-fat,  the  author 
came  to  the  conclusion  that,  on  the  assumption  that 
cholesterol  constituted  the  principal  part  of  the  free 
alcohols,  the  amount  of  the  cholesterol  ester  of  cerotic  acid 
present  in  American  and  New  Zealand  fat  was  9-56  and 
5-03  per  cent,  respectively.  (  tther  acids  of  high  molecular 
weight,  like  cerotic  acid,  if  present  at  all,  were  so  only  in 
very  small  quantities.  The  greater  part  of  the  fatty  acids 
present  were  in  the  form  of  readily  saponifiable  esters. 
There  were  small  amounts  of  lower  fatty  acids  down  to 
stearic  and  palmitic  acids.  The  percentages  of  free  alcohols 
in  the  unsaponifiable  matter  were  37-89  and  38*85  in  the 
case  of  the  American  fat,  and  41-93  and  4127  in  that  of 
the  New  Zealand  fat. 

In  order  to  effect  a  separation  of  the  fatty  acids,  their 
ethyl  esters  were  fractionally  distilled  in  vacuo, the  fractions 
saponified,  and  the  fatty  acids  recovered  and  purified  by 
crystallisation. — C.  A.  M. 

Soaps,  Analysis  <>!'.     V.  Spaeth.     Zeits.  angew.  Chem. 
1896,  ... 

For  the  determination  of  all  foreign  matter,  the  author 
recommends  extraction  with  alcohol  in  a  Soxhlet  apparatus, 
the  soap  being  contained  in  a  vessel  devised  for  the  investi- 
gation of  butters,  and  previously  described  {ibid.,  1893, 
513).  The  method  economises  time,  and  leaves,  the  in- 
soluble residue  in  a  condition  easily  available  for  further 
separation  into  its  constituents. 

Smaller  variations  of  the  methods  ordinarily  practised 
are  proposed  for  the  estimation  of  the  soap  constituents 
proper,  the  most  noteworthy  point  being  the  employment  of 
dilute  alcohol  (.50  per  cent.)  as  solvent  in  the  first  instance. 

The  author  emphasises  the  necessity  of  finally  dehydrat- 
ing the  separated  fat  acids  for  weighing,  in  an  atmosphere 
of  an  indifferent  gas. — C.  F.  C. 

Tannin  [Quantitative  Estimation].      L.  Fajaus.      Zeits.  f. 
angew.  (  hem.  1895,  16,  471—472. 

The  author  has  investigated  the  conversion  of  tannin  into 
oxalic  acid  by  oxidation  with  nitric  acid  under  various  con- 
ditions, the  object  being  to  ascertaiu  whether  a  quantitative 
method  of  estimating  tannin  could  be  devised  by  studying 
the  different  phases  of  the  oxidation  analytically.  Although 
he  has  not  yet  succeeded  in  determining  the  exact  conditions 
needful  for  the  acquisition  of  quantitative  results,  his  obser- 
vations point  to  the  possibility  of  establishing  a  quantitative 
method. 

In  studying  the  behaviour  of  tannin  towards  other  oxi- 
dising agents,  the  following  observations  were  made: — On 
heating  tannin  in  an  aqueous  solution  treated  with  a  small 
quantity  of  potassium  chlorate,  and  adding  hydrochloric 
acid  gradually  to  the  mixture,  decoloration  takes  place, 
oxalic  acid  being  formed.  Gallic  acid,  when  treated  in  a 
similar  manner,  yields  isotrichloro-glyceric  arid  ;  nitric  acid, 
however,  yields  oxalic  acid.  When  a  mixture  of  tannin  and 
potassium  ferricyanide  in  aqueous  solution  is  heated  on  a 
water-bath,  and  rendered  alkaline  by  the  slow  addition  of 
potash,  oxalic  acid  is  produced.  A  similar  result  is  obtained 
on  treating  tannin  with  sodium  peroxide. — D.  B. 


Glucose  and  Invert  Sugar,  Estimation  of,  in  Solutions 
containing  Lead.  Zamaron.  Bull.  Ass.  Chim.  1895, 
13,  346. 
Before  determining  the  reducing  power  of  sugar  solutions 
containing  lead,  it  is  necessary  to  remove  the  excess  of 
lead.  The  author  finds  ammonium  oxalate  suitable  for 
this  purpose,  the  excess  of  lead  salt  being  at  once  precipi- 
tated as  insoluble  oxalate.  Special  experiments  show  that 
small  quantities  of  ammonia  do  not  affect  the  accuracy  of 
the  results. — J.  L.  B. 

Alcohols  and  Volatile  Acids,  Estimation  of.     E.  Duclaux. 
Ann.  de  l'Inst.  Pasteur,  1895. 

The  method  is  based  on  the  fact  that  the  superficial  tension 
of  mixtures  of  alcohol  and  water  decreases  with  the  alcoholic 
strength,  the  result  being  that  the  number  of  drops 
furnished  by  a  constant  volume  of  liquid  passing  through 
the  same  orifice  increases  with  the  proportion  of  alcohol 
present.  A  modification  of  tbo  author's  drop  counter, 
standardised  to  allow  5  c.c.  of  water  to  escape  in  100  drops, 
at  15°  C,  was  employed,  the  construction  being  such  that 
the  drops  were  of  constant  weight.  Among  the  precautions 
necessary  to  ensure  regularity  are  keeping  the  orifice  of 
the  delivery  tube  perfectly  free  from  fatty  bodies,  and  the 
removal  of  everything  but  alcohol  from  the  solution — the 
latter  effected  by  distillation  from  a  neutral  or  alkaline 
liquid  to  keep  back  the  aldehydes  often  formed  during 
fermentation. 

As  a  rule,  the  alcohols  occur  singly  in  fermented  liquids, 
the  association  of  two  or  more,  except  in  very  slight  pro- 
portion, being  rare.  In  this  simplest  case,  the  number  of 
drops  furnished  by  the  counter,  when  read  in  conjunction 
with  the  density  of  the  liquid,  indicates  the  percentage  of 
the  particular  alcohol  present,  and  tables  to  enable  this  to 
be  seen  at  once  are  given.     For  example — 


Density. 

N umber  of 

1  per            in  per 

i     -nl.nl 
Alcohol.   '    Alcohol. 

Drops, 

998 

987 

104-0 

127 

Ethyl         

998 

<IS7 

107-0 

144 

Propvl       „      

998 

as; 

112-0 

172 

Butyl         .,      

99S 

987 

135-0 

2.SU 

Arayl          , 

998 

987 

171-5 

291 

A  table  of  corrections  for  temperature  to  a  standard  of 
15  I '.  is  also  provided,  as  well  as  examples  verifying  the 
accuracy  of  the  method.  It  is  furthermore  pointed  out, 
that  in  distilling  ordinary  alcohol  in  the  usual  manner, 
down  to  one-third  of  the  original  volume  of  the  liquid, 
appreciable  quantities  of  the  alcohol  remaiu  in  the  still- 
head  and  adherent  to  the  walls  of  the  condenser;  pure 
butyl  alcohol  distils  more  quickly  than  ordinary  alcohol  of 
equal  strength  ;  amyl  alcohol  in  aqueous  solution  also  distils 
more  rapidly  than  ordinary  alcohol,  but  the  distillation 
should  be  carried  very  far  to  ensure  that  all  has  come  over 
into  the  receiver. 

When  a  mixture  of  two  alcohols  is  in  question,  their 
proportion  has  to  be  ascertained.  If  one  of  them  is  present 
in  only  comparatively  small  amount,  the  number  of  drops 
obtained  will  not  entirely  agree  with  the  density  of  any 
of  the  pure  alcohols,  but  will  approximate  thereto.  Where 
the  two  alcohols  are  present  in  comparable  proportions, 
some  manipulation  is  necessary,  the  liquid  being  diluted 
with  water  or  distilled  until  of  a  certain  density  or  corre- 
sponding to  a  whole  degree  on  the  alcohometer.  It  is  then 
necessary  to  prepare  a  table  of  the  drops  furnished  by 
varying  proportions  of  mixed  alcohols  of  the  given 
density.  The  number  of  drops  will,  cf  course,  depend  on  the 
instrument  used  for  counting. 

It  is  found  that  very  small  quantities  of  amyl  alcohol 
suffice  to  considerably  increase  the  number  of  drops, 
although  without  effect  on  the  alcohometric  degree. 

In  the  case  (very  rare)  of  mixtures  containing  three 
alcohols,  the  method  is  not  suitable. — C.  S. 
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Fine  Spirit,  Quantitative  Estimation  of  Small  Amounts  of 
Fusel  Oil  in,  by  Rose's  Method.  M.  Glascnapp.  Zeits. 
i  mgew.  Chem.  1895,  657- 
I\  a  previous  communication  (this  Journal  1894  l^2>,  the 
author  has  described  the  precautions  which  he  has  found 
necessary  toobservi  in  order  to  obtain  accurate  results  when 
employing  this  method.  He  now  recommends  that  the 
reaction  tubes  be  immersed  in  a  water-bath  which  is  kept 
ut  a  constant  temperature,  and  he  has  had  tubes  made  which 
will  sink  in  the  bath  when  they  are  being  used  with  the 
proper  quantity  of  liquid,  and  at  the  same  time  remain 
upright,  in  order  that  the  amount  of  chloroform  may  be 
read  off  «it'  out  disturbing  them. 

An    important    point    is    the  cleansing    of    the    tu! 
mixture  of  equal  volumes  of  ordinary  and  fuming  sulphuric 
acid  is  recommended. — A.  L.  S. 

Wine.  Estimation  »f  Tannin  in.     E.  Manceau.      Hull. 
de  Soe.  Cbim.  13,  1098—1101. 

Four    methods  for    estimating  tannin  in    wine  have  been 
employed  : — 

(1.)  By  a  standard  solution  of  gelatin. 

(2.)  By  a  solution  of  ferric  chloride. 

(3.)  By  a  solution  of  acetate  of  zinc. 

(4.1  Girard's  method  by  means  of  gut  strings. 
The  first  three  methods  always  give  lower  results  than  the 
fourth.  The  figures  yielded  by  the  former  are  moreover 
dependent  on  the  dilution,  on  the  temperature,  and  on  the 
proportion  of  alcohol,  acids,  and  salts.  Girard's  method  is 
the  only  accurate  one,  but  unfortunately  it  is  slow,  and  is 
valueless  for  estimating  tannin  in  champagnes  -which  con- 
tain on  an  average  20  mgrms.  of  tannin  per  litre.  For 
these  wines  the  author  has  employed  a  combination  of  gut 
strings  and  permanganate  of  potash.  About  loo  e.c.  of 
wine"  are  placed  in  a  flask  with  about  1  grm.  of  gut,  in  a 
week  the  whole  of  the  tannin  will  have  been  removed  from 
the  wine.  A  solution  of  permanganate  of  potassium  is 
prepared  so  that  1  c.c.  corresponds  to  0-2  grm.  tannin,  and 
a  solution  of  indigo-sulphuric  acid  containing  1  grm.  indigo 
per  litre 

Two  white  glass  cylinders  an-  taken  and  into  each  is 
poured  1500  c.c.  of  water  and  10  c.c.  of  indigo  solution. 
To  one  is  added  25  c.c.  of  the  wine  which  has  been  freed 
from  tannin  by  gut,  and  to  the  other  the  same  quantity  of  the 
untreated  wiue.  Permanganate  solution  is  then  added  to 
one  until  a  clear  yellow  colour  is  produced  and  then  to  the 
second  until  the  same  tint  is  produced  in  that.  Tl  e 
difference  in  the  number  of  c.c.  of  permanganate  used  will 
indicate  the  amount  of  tannin  in  the  wine.  The  gut  employed 
is  that  sold  for  violins,  not  oiled,  and  washed  with  alcohol, 
acidulated  water,  and  distilled  water. — A.  L.  S. 

/',  ntosahs  or  Pentoses,  Occurrence  of,  in  Beer.     P.  Mohr. 

Wo.li.  fur  P.rauerei.  12,  1S0.">,  769—770. 
Employing  Tollen's  and  Flint's  method  of  conversion  into 
furfural  and  then  into  iis  hydrazone,  the  author  finds  that 
Lager  beers  contain  from  4'22 — 4-51  per  cent,  of  pentoses  ; 
Pilsener,  .V93  ;  and  Berlin  white  beer  5'01,  calculated  on 
the  dry  extract.  (See  also  .Morris,  this  Journal,  1895, 
14,  090).— J.  G.  W. 

Flour.  S.  Cerkez.  Zeits.  f.  angew.  Chem.  1K95,  0G3— 66.">. 
The  author  proposes  to  classify  flour  according  to  the 
amount  of  fat  it  contains;  the  less  valuable  flours  contain- 
ing the  most  fat,  which  is  also  proportional  to  the  amount 
of  ash.  The  latter  ha-  been  used  for  the  same  purpose, 
but  the  author  considers  this  as  being  unfair  to  those 
millers  who  use  stones  for  grinding 

In  order  to  estimate  the  fat  expeditously  he  adds  ;,  gnus, 
of  flour  to  25  c.c.  of  ether  and  shakes  well,  the  flour  is 
allowed  to  subside  and  5  e.c.  of  the  supernatant  liquid  is 
taken  with  a  pipette  and  allow,. I  to  evaporate  in  a  dish, 
and  the  fat  which  remains  is  Weighed.  This  number 
multiplied  by  100  gives  the  percentage  of  fat. — A.  L.  S. 
Gelatin,  Estimation  "/'.  in  Meat  Extracts  ami  Comm. 

Peptones.     A     Stulzer.     Zeits.    Anal.   Chem.    34,    1895, 

568— "«70. 
(  oxiesKi,  this  Journal,  1895,  897.     The  author  gives  a  few 
additional  details  end  recommends  the  use  of  sand  instead 


of  asbestos  which  was  previously  employed.  The  nitrogen 
in  the  form  of  eoagulable  albumin  of  section  II.  of  his 
former  paper  requires  to  be  subtracted  from  the  amount  of 
albiimose  nitrogen  as  the  fanner  substance  is  insoluble  in 
alcohol. — J.  S. 

Organic   Mutter,    Estimation   of,   in  Water   by   Potassium 

Permanganate.     V.   Skupevsky.     J.    Kn--.   (hem.  Soc. 

27,  500—50  '.. 
The  author  finds  that  a  natural  water  always  reduces  more 
potassium  permanganate  when  oxidised  first  in  alkaline  and 
then  in  acid  solution,  than  when  oxidised  in  acid  solution 
from  the  beginning.  He  shows  that  this  behaviour  is  not 
due  to  the  presence  of  acid  or  alkali  as  such,  for  these  alone 
or  together  have  no  reducing  action  on  the  permanganate 
under  the  conditions  employed.  To  estimate  the  total  re- 
ducing power  of  the  orgauie  matter  in  water  he  recommends 
the  following  process  : — 

loo  cc.  of  the  water  to  he  examined  is  placed  in  an 
Erlenmeyer  flask  and  to  it  are  added  2  c.c.  of  a  soda  solution 
(2  parts  NaHO  in  1  part  ll.i  >i  and  excess  (to — 50  e.c.)  of 
a  standard  solution  of  potassium  permanganate  (0 ■  S3  grm. 
KMnOj  per  litre).  The  mixture  is  boiled  for  20  minutes, 
and  then  i;  e.c.  of  sulphuric  acid  (1  vol.  to  3  vols,  water) 
are  added,  the  boiling  being  continued  for  15 — 20  minutes 
longer.  When  the  solution  has  cooled  to  50  it  is  treated 
with  excess  of  standard  oxalic  acid  (1  •  26  grm.  per  litre), 
and  the  excess  titrated  with  standard  permanganate.  The 
solution  is  again  boiled  for  20  minutes  with  more  perman- 
ganate, and  the  quantity  remaining  estimated  as  before.  If 
the  two  estimations  agree,  the  oxidation  is  complete  ;  if  not, 
the  process  is  repeated. 

Should  the  water  investigated  be  very  rich  in  organic 
matter, 'a  smaller  measured  quantity  is  taken  and  the 
volume  made  up  to  100  c.c.  with  distilled  water. — .1 .  W. 

Gim  contained  in  Wine.     <•.  Xiviere  and  A.  Hubert. 
Comptes    lend.  121,  3 

See  under  XVII.,  page  128. 

PATENT. 

Butter  anil  other  Fats,  Process  am!  Apparatus  for  Testing, 
Einil  Jahr,  Berlin.     Eng.  Pat.  20,05 1 .  Oct.  24,  1 B95. 

This  process  depends  on  the  property  of  butter  to  form  an 
emulsion  with  water  or  aqueous  solutions,  at  a  temperature 
of  over  31°  C,  while  other  fats  do  not  form  emulsions  under 
similar  conditions.  The  butter-fat  separates  from  the  water 
after  an  interval  depending  on  the  temperature  of  the  fluids  : 
mixtures  of  pure  butter  with  other  fats  separate  out  at  a 
speed  inversely  proportional  to  the  percentage  of  butter 
present.  The  test  is  rendered  more  distinctive  by  the  addi- 
tion of  bleaching  or  colouring  material,  the  different  fats 
being  bleached  or  coloured  differently  according  to  the 
length  of  time  they  remain  mixed  up  with  the  water.  Th, 
apparatus  consists  of  a  spoon-shaped  instrument  in  which 
a  given  quantity  of  the  fat  is  measured  off,  a  vessel  in 
which  it  is  melted,  a  test  glass  in  which  the  melted  fat  is 
mixed  with  double  the  quantity  of  warm  water  (preferably 
at  4.'i  C),  and  an  air-  or  water-bath  (heated  preferably  to 
15  C.),  in  which  the  test  glass  is  placed.  In  the  special 
form  of  air-bath  illustrated  by  the  inventor,  the  temperature 
is  kept  constant  by  means  of  adjustable  asbestos  plates 
placed  between  the  flame  of  a  spirit  lamp  anil  the  bath. 

—('.A.M. 


XXIV.-SCIENTIFIC   AND  TECHNICAL 
NOTES. 

An  Alkali  Centenary.     Chem.  and  Druggist, 
Feb.  22,  1896,  291. 

Tins  is  the  centenary  year  of  the  establishment  of  the 
Leblanc  alkali  trade  on  the  Tyne.  The  first  works  were 
started  at  Walker,  in  lT'.M;.  by  a  partnership  consisting  ol 
Lords  Dundas  and  Dnudonald,  and  Messrs.  Aubone,  John 
Surtecs,  John  Losli,  and  Win.  Losh.  The  last-named,  who 
had  lived  for  some  time   in   Paris,  and  had  probably  met 
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Nicholas  Leblanc  there,  was  the  managing  spirit  of  the 
concern.  The  salt  duty  of  30'.  per  ton  -was  avoided  by 
concentrating  together  the  brine  and  sulphuric  acid,  and 
thereby  obtaining  sulphate  of  soda.  John  Losh,  being  a 
good  business  man,  understood  the  value  of  advertising, 
as  maybe  seen  from  the  following  announcement,  published 
by  the  firm,  shortly  after  its  formation,  in  the  Newcastle 
Chronicle  :  — 

Alkaline  Salts, 

Such  as  crystals  of  mineral  alkali  or  of  soda,  dried 
crystals  of  ditto,  barilla  salts,  crystals  of  vegetable  alkali  or 
of  potash,  are  now  prepared  id  large  quantities  at  the  works 
established  near  Newcastle-upon-Tyne,  from  whence  yarn 
bleachers,  bleachers,  soap  makers,  plate,  flint,  and  crown 
glass  manufacturers  may  be  supplied  with  the  article  which 
suits  their  respective  purposes. 

Not  until  the  repeal  of  the  heavy  salt  duties,  however, 
could  the  manufacture  attain  large  dimensions.  In  1799, 
the  production  of  soda  crystals  on  the  Tyne  was  about 
10  tons  ;  in  182.".,  over  400  tons  ;  in  1830,  over  3,000  tons  ; 
in  1840,  13,000  tons;  in  1862,  51,000  tons ;  in  187:;, 
97,000  tons  ;  and  in  lSS2.it  was  estimated  at  104,000  tons. 
That  year  marked  the  maximum,  and  the  output  has  since 
declined  considerably,  the  quantity  of  salt  decomposed 
having  fallen  from  188,000  tons  in  1882  to  90,083  tons  in 
1893.  The  four  alkali  works  on  the  Tyne  in  1830  had 
risen  to  24  in  1873;  and  these  have  now  very  rapidly 
decreased  until  five  only  are  in  operation  on  the  river  now. 
When  the  Leblanc  alkali  trade  had  attained  its  greatest 
growth,  there  arose  in  another  district  the  newer  form  of 
manufacture  — that  by  the  ammonia  process — at  first  on  a 
small  scale,  but  growing  with  rapidity,  so  that  whilst  in 
1892,  out  of  824,000  tons  of  salt  decomposed  in  the  two 
processes,  519,000  tons  were  used  in  the  Leblanc  industry, 
in  1894  the  total  sail  decomposed  was  795,000  tuns,  of 
which  the  Leblanc  process  took  434,000  tons.  The  efforts 
that  have  been  made  to  meet  the  competition  have 
been  heroic  and  prolonged  ;  the  adoption  of  the  Weldon 
"  manganese-recovery  process  "  gieatlv  reduced  the  use  of 
that  article  ;  the  hand-furnaces  were  largely  replaced  by 
mechanical  furnaces ;  the  manufacture  of  alkali  as  tin- 
chief  product  of  the  works  was  made  subsidiary  to  that  of 
bleaching-powder ;  caustic-soda  manufacture  was  began, 
and  in  increasing  quantity  has  continued;  the  salt  deposits 
of  South  Durham  have  taken  the  place  of  the  Cheshire 
supply  ;  and,  greatest  change  of  all,  the  recovery  of  sulphur 
from  tank  waste  has  given  a  new  product,  pure  ami 
valuable,  from  what  was  waste  in  one  of  its  worst  forms. 
Early  in  this  century  soda  crystals  were  sold  at  60£.  per 
ton;  they  are  to-day  21.  2s.  Cd.  In  1838,  bleaching-powder 
was  sold  at  about  28/.  per  ton  ;  the  medium  price  to-day- 
is  71.  In  the  cost,  too,  there  have  been  vast  reductions, 
for,  without  looking  hack  to  the  days  of  high  duties,  the 
cost  of  salt  to  the  chemical-maker  on  Tyneside  is  about 
one-half  of  that  calculated  as  the  cost  in  1862. 

Carbonado  [a  Variety  of  Black  Diamond],  A  Specimen 
of,  from  Brazil.  II.  Moissan.  Comptes  rend.  121, 
449  —  450. 
This  substance  is  much  used  for  boring  machinery,  and 
when  of  good  quality  it  is  worth  about  2/.  12s.  per  carat. 
The  present  specimen  of  "  Carbonado "  was  found  on 
July  15th,  1805,  in  a  diimoud-beariug  district  of  the 
province  of  Bahia.  It  weighs  C30  grms.,  or  about  3,073 
carats,  and  is  the  largest  piece  which  has  been  found, 
1,700  carats  being  the  weight  of  the  largest  recorded  find. 
It  is  of  a  good  black  colour,  and  its  surface  is  in  places 
smooth,  in  others  pimply.  These  parts,  under  a  lens, 
look  as  though  gas  had  escaped  from  them  whilst  iu  a 
pasty  condition  ;  they  are  similar  to  the  surface  of  the 
microscopic  grains  of  carbon  which  the  author  has  obtained 
03'  the  compression,  through  sudden  cooling,  of  melted 
silver  or  iron.  The  carbon  is  porous,  having  lost  19  grms., 
or  94  carats,  in  weight  during  two  months  since  it  was 
exhumed. — J.  T.  D. 

Glucinum,  Carbide  of.     P.  Lebeau.     Comptes  rend.  1895, 

121,  496—499. 
Pore   crystallised   carbide   of   glucinum,  prepared    in    the 
electric    furnace,    decomposes    water     in    the    cold    with 


evolution  of  methane,  and  in  all  its  other  properties  so 
nearly  resembles  the  carbide  of  aluminium  (C3A14),  that  the 
author  attributes  to  it  the  formula  C:,G1,.  In  this  case  the 
atomic  weight  of  glucinum  would  be  about  14,  and  glueini 
must  be  a  sesquioxide,  with  the  formula  GUO:). — W.  G.  M. 

Glucinum,  Carbide  of.     L.  Henry.     Comptes  rend.  1895, 
121,  600—601. 

The  author  disputes  Lebeau's  contention  that  glucinum  is 
trivalent,  and  refers  to  the  work  of  Combes,  who  showed 
that  the  glucinum  derivative  of  acetyl-acetone  had  the 
formula  (C5H702)2G1,  as  compared  "with  (C5H702)3A1, 
which  was  the  corresponding  aluminium  compound;  the 
glucinum  carbide  also  was  CGL.  The  atomic  weight  and 
valency  of  glucinum  should  therefore  be  left  undisturbed. 

— W.  G.  M. 

Manganese  Silicide      Vigouroux.     Comptes  rend.  121, 
771—773. 

Manganese  silicide,  of  the  composition  SiMn2,  is  formed 
at  the  temperature  of  the' electric  furnace  by  the  direct 
action  of  silicon  on  manganese,  or  of  silicon  on  manganese 
oxide,  and  also  by  heating  in  a  current  of  hydrogen  a 
mixture  of  silica,  manganese  dioxide,  and  charcoal.  It  is 
a  metallic  body,  very  haul  and  very  brittle,  uualterable  in 
the  air,  and  easily  attacked  by  dilute  acids. — -J.  G.  W. 

Nitrogen,    Absorption    of.    by    Lithium,    in   the    Cold.     II. 

Deslamdres.  Comptes  rend.  121,  1895,  886—887. 
The  author  ha<  observed  that  lithium  which  has  been  heated 
in  a  vacuum  at  a  temperature  below  the  softening  point  of 
glass  will  absorb  nitrogen  Blowly  in  the  cold,  as  evidenced 
by  the  total  disappearance  of  the  characteristic  bauds  in 
the  nitrogen  spectrum.  The  bright  surface  of  freshly-cut 
lithium,  like  sodium,  rapidly  tarnishes  in  the  air,  becoming 
covered  with  a  blackish  layer,  preventing  the  absorption  of 
nitrogen,  whilst  the  brighter  the  surface  the  more  rapid  the 
absorption.  It  is  noteworthy  that  lithium  is  at  present  the 
only  substance  known  which  will  absorb  nitrogen  in  the 
cold.— T.  A.  L. 

Glycerose,    New    Method  for    Preparation   of,     Fonges- 

Diacon.  Bull.  Soc.  Chini.  1895,  13,  (16—17),  862—863. 
The  author  prepares  this  aldehyde  by  heating  anhydrous 
glycerin  and  mercuric  chloride  in  a  retort  on  an  oil-bath. 
At  160°  a  vigorous  reaction  takes  place,  calomel  is  pre- 
cipitated in  abundance,  and  a  liquid  distils  over  having 
strongly  reducing  properties.  When  the  distillation  has 
been  continued  for  seven  to  eight  hours,  a  yellow  svrupv 
liquid,  smelling  strongly  of  acrolein,  lias  passed  over,  which 
represents  about  half  the  weight  of  (he  glycerin  employed. 
This  liquid,  freed  from  acrolein,  is  ueutralKed  with  sodium 
carbonate,  and  treated  with  benzene  to  remove  oily  chlorides. 
A  clear  yellow  aqueous  liquid  results  which  is  inactive  to 
polarised  light,  gives  metallic  mirrors,  and  reduces  Fehling's 
solution  strongly  in  the  cold.  It  forms  a  crystalline  osazone, 
insoluble  in  cold  water,  slightly  soluble  in  hot  water,  and 
readily  soluble  in  ether,  beuzene,  alcohol,  and  ethylic  acetate. 
It  melts  at  131°,  which  is  the  number  recorded  by  Fischer 
for  phenylglycerosazone. — J.  1..  B. 

Mercurous  Iodide,  Action  of  Alcohol  on.  M.  Francois. 
Comptes  rend.  121,  1895,  888 — 891. 
The  author's  conclusions  are  that  boiling  alcohol  decom- 
poses mercurous  iodide,  but  the  decomposition  ceases  when 
100  grms.  of  the  liquid  contain  iu  round  numbers  0-22  grm. 
of  mercuric  iodide  in  solution.  This  reaction  is  reversible, 
and  the  inverse  reaction  stops  at  the  same  point.  It  follows 
from  the  facts,  that  1  kilo,  of  alcohol  boiling  at  95°  C. 
decomposes  about  3- 15  grms.  of  mercurous  iodide ;  further, 
that  the  alcohol  employed  in  washing  mercurous  iodide 
enriches  the  latter  in  mercury,  and  itself  contains  mercuric 
iodide;  and  also  that  the  quantitative  separation  of  mer- 
curous and  mercuric  iodides  by  means  of  alcohol  is 
incomplete.-  T.  A.  L. 

A  Vanadium-Platinum-bearing  Coal.    Eng.  and  Mining  J. 
Jan.  25,  1896,  81. 

We  learn  from  a  reliable  correspondent  that  a  firm  of 
merchants  in  London  are  in  possession  of  3ome  deposits  of 
coal  containing  vanadium. 
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The  most  remarkable  point  about  the  coal  is  that  besides 
vanadium  it  contains  considerable  quantities  of  the  platinum 
croup  of  metals.  Altogether  some  In  tons  of  the  coal  have 
been  shipped  to  London,  and  the  whole  sampled  and 
analysed.  Through  the  coal  there  are  several  very  thin 
hands  of  earthy  matter  consisting  of  sand,  limestone,  &c, 
apparently  an  alluvial  deposit,  and  these  hand-  contain 
varying  amounts  of  vanadium  and  platinum  metals.  A  ton 
of  this  coal  lias  been  burnt  and  the  remaining  ash  was  15 
per  cent  of  the  total  weight.  This  ash  gave  the  following 
analysis:  —  Metallic  vanadium,  2-9  per  cent.;  platinum 
metals  (chiefly  platinum),  0-2:i  percent. ;  oxygen  combiued 
with  metals,  .Vlii  per  cent.;  sand,  carbonate  of  lime,  and 
other  earthy  matters,  91 -77  percent.;  total,  100. 

The  metallic  contents  of  one  ton  of  coal  are  therefore 
1  II  oz.  of  vauadium  and  11-24  oz.  of  platinum  metals. 


Table  showing  Value  of  Ash. 

Per  Ton  of  Ash. 

PerCent.       Troy  Oz. 

Value. 

Per  Ton. 

Ke:i7            B58'8 
1-63              75-03 

Dols. 



Counting  the  value  of  vauadium  at  10  dols.  to  IS  dols. 
per  oz.  troy,  and  13-50  dols.  to  11  dols.  per  oz.  troy  for 
platinum. 
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l'l.ruoi.ECSt.  A  Treatise  on  the  Geographical  Distribution 
and  Geographical  Occurrences  of  Petroleum  and  Natural 
Gas ;  the  Physical  and  Chemical  Properties,  Production, 
and  Refining  of  Petroleum  and  Ozokerite  ;  the  Charac- 
ters and  fjses,  Testing.  Transport,  and  Storage  of 
Petroleum  Products ;  and  the  Legislative  Enactments 
relating  thereto  :  together  with  a  description  of  the  Shale 
Oil  and  Allied  Industries.  By  Boterton  Redwood, 
F.R.S.E.,  Assoc.  Inst.  C.E.,  &c,  Assisted  by  Geo.  T. 
Holloway  and  other  ( Contributors.  In  two  Volumes, 
with  numerous  Maps,  Plates,  and  Illustrations  in  the 
Text.  (has.  Griffin  and  Co..  Ltd.,  Exeter  Street.  Strand, 
1896.     Price  21.  5s. 

This  work  fills  two  volumes  of  large  8vo  size,  and  is 
dedicated  by  the  author  to  the  memory  of  bis  father,  the 
late  Prof.  T.  Redwood.  It  contains  as  frontispiece  to 
Vol.  I.  a  Map  of  the  World,  showing  the  petroleum  deposits 
as  so  far  ascertained ;  Preface,  in  which  full  acknowledg- 
ment is  rendered,  both  for  the  help  of  friends  and  of  the 
aid  of  various  periodicals  and  journals  of  applied  chemistry. 
Next  follows  the  Table  of  Contents,  a  List  of  Plates,  one 
of  which  consists  of  the  Map  already  mentioned,  whilst 
another,  that  of  Petroleum-Vapour  Flame-Caps,  tonus  the 
frontispiece  to  Vol.  11.  Besides  these,  there  arc  distributed 
through  the  work  1  I  other  plates,  including  maps  showing 
the  distribution  of  petroleum  in  Europe,  the  Bradford  Oil- 
tield,  and  the  Caucasian  Oilfields.  Vol.  I.  ends  on  page 
403,  and  contains  136  illustrative  wood  engravings;  whilst 
Vol.  II.,  commencing  on  page  Jul,  is  continued  to  page 
873,  when  the  work  closes  with  a  very  complete  alphabetical 
index.  There  are  three  Appendices,  A.  ii,  aud  C.  A 
being  a  Statistical  Report;  H,  one  of  Tank  Steamers  and 
Tank  Sailing  Vessels  employed  in  the  Export  of  Petroleum; 
and  C,  one  of  Import  Duties  levied  on  Petroleum.  Vol.  II. 
contains  some  191  illustrative  wood  engravings.  The 
various  sections  of  the  work  are  devoted  to  the  following 
leading  subjects  i.  Genera]  Historical  Account  of  the 
Petroleum  Industry.  II.  The  Geological  and  Geographical 
Distribution  o)  Petroleum  and  Natural  Gas.  III.  The 
Chemical  and  Physical  Properties  of  Petroleum  and  Natural 
Gas.  IV.  Tie  Origin  of  Petroleum  and  .Natural  Gas. 
V.  The  Production  of  Petroleum,  Natural  Gas,  and 
Ozokerite.  VI.  'I  lie  Refining  of  Petroleum.  VII.  The 
Shale  oil  and  Allied  Industries.  VIII.  The  Transport, 
Storage,  and   Distribution  of  Petroleum.     IX.  The  Testing 


of  Crude  Petroleum,  Petroleum  and  Shale  Oil  Products, 
Ozokerite  and  Asphalt  X.  The  Uses  of  Petroleum  ami  its 
Products.  XI.  Statutory,  Municipal,  and  other  Regulations 
relating  to  the  Testing,  Storage,  Transport,  and  Use  of 
Petroleum  and  its  Prodi] 

Elbktro-Mbtallubgie.  Die  Gewinnung  der  Metalle 
unter  Vermittelung des  Blektrischen  Stromes.  Von  Dr.  W. 
Borchehs.  Zweite,  vermehrte  und  vollig  umgearbeitete 
Auflage.     Mil  188  Text-Abbildungcn.     1896.     London: 

Williams  and  Norgate,  li.  Henrietta  Street.  Covent 
Garden.  Edinburgh:  20,  South  Frederick  Street.  Oxford: 
7,  Broad  Straet.     Price  I  Is. 

8vo  volume  in  paper  cover,  containing  Preface,  Table  of 
Contents,  386  pagi  -  of  subject-matter,  ami  the  alphabetical 
Index.  Thetextis  illustrated  with  188  beautifully  executed 
engravings  and  a  few  plans  of  installations.  The  plan  of 
the  work  will  give  the  clearest  idea  of  its  scope,  arrange- 
ment, and  contents.  It  i-  as  follows: — Introduction 
Electrolysis.  Electrothermic  Work.  At. kali-  and  Alka- 
line Earth  Metals.  E  vrtii  Metals.  Aluminium  and 
the  Cebits  Group  op  Metals.  Heavy  Metals.  Copper. 
Silver.  Gold.  Zinc.  Cadmium.  Mercury.  Tin.  Lead. 
Bismuth.  Antimony.  Chromium.  Molybdenum.  Tungsten. 
I  ranium.  Manganese.  Iron.  Nickel  and  Cobalt  Pla- 
tinum Metals.  To  give  an  idea  of  the  method  of  treatment 
adopted  in  the  case  of  each  of  the  above  metals,  the  follow- 
ing is  that  followed  in  the  case  of  Cm.D.  I.  Preparation  of 
the  (lie  Washing.  IL  Solution  of  the  Gold  iu  Metals. 
III.  Purely  Chemical  Processes  of  recovering  Gold  from 
Ores.     IV.  Electrolysis. 

Practical  Studies  in  Fermentation.  Being  Contribu- 
tions to  the  Life  History  of  Micro  -.  By  Emii. 
Chi:.  IIvnskn.  Ph.D.,  Professor  ami  Director  at  the 
Carlsberg  Physiological  Laboratory,  Copenhagen.  Trans- 
lated bj  At. in.  K.  Miller,  Ph.D.,  and  revised  by  the 
Author.  London:  E.  and  F.  N.  Spon,  125,  Strand. 
New  York  :  Spon  and  Chamberlain,  12,  Cortland!  Street. 
1896.     Price  12i.  6rf. 

The  author,  in  his  Preface,  states  that  "  The  investigations 
brought  together  in  this  book  of  his,  treat  in  the  main  of  the 
great  questions  of  the  circulation  in  nature  of  the  alcoholic 
fungi,  their  relationship  to  the  diseases  of  beer,  the  pure 
cultivation  of  yeast,  and  the  employment  of  systematically 
selected  species  and  races."  The  work  forms  an  8vo  volume 
containing  Preface,  Table  of  ( Contents,  "7-  pages  of  subject- 
matter,  with  19  woodcut  illustrations,  and  an  alphabetical 
Index.       The    classification    ot    the    texl     is    as    follows: — 

I.  Pure  Cultures  oj  Systematically  Selected  Yeasts 
in  the  Fermentation  Industries.  1.  Wherein  the  new 
advance  consists.  2.  Hansen's  Methods  of  Pure  Cultiva- 
tion. 3.  The  Contributions  of  Previous  Investigators. 
4.  The  Practical  Results  which  have  been  achieved.  5.  The 
Preparation  of  Pure  Cultivated   Yeasts  on  :i   Large  Scale. 

II.  Researches  on  Vi  ibts.  1.  Characteristics  of  the 
Saccharomycetes.  2.  High  and  Low  feasts.  3.  Investi- 
gations on  Low-fermentation  Yeasts  which  have  been  tested 
in  practice.  I.  On  Variation.  5.  Main  Result.  III.  The 
Practical  Examination  of  Beer  in  the  Storage 
Casks  with  Reference  to  us  Stability.  General. 
The  Method  and  the  Experiments.  IV.  I'm:  TeCHNIi  u. 
Analysis  of  Aib  ind  VVateb  fob  Micro-Oroanismb. 
l.  The  Practical  Results  of  Hansen's  Air  Analyses,  2.  The 
Principles  of  Zymotechuic  Water  Analyses.  V.  What  is 
mi  Pi  i:i  Vi  \-i  of  Pasteur?  VI.  Investigations  ox 
the  "  Diseases  "  of  Beer,  Pi; .i  Alcoholic  Fer- 
ments. I.  Introduction.  2.  How  the  Doctrine  of  "Diseases" 
in  Fermented  Liquids  was  gradually  developed.  :t.  Hansen's 
Investigations.      VI.  Os  CHI    PRESENT  POSITION  OF  HANSEN'S 

System  m  Prut:  Ykasi  Ci  lti  be.  i.  The  t  ibject  of  this 
Review.  2.  Low-fermentation  Breweries.  n  uh-fermen 
tation  Breweries.  4.  Distilleries  and  Yeast  Factories.  5. 
Wine.  Cider,  and  Fruit-Juice  Fermentations.  C.  Retro- 
spect and  Concluding  Remarks. 

Bleaching  und  Calico  Printing,  a  Practical  Manual. 
By  George  Dubbr,  Assisted  by  William  furnliull. 
With    diagrams,  and   upwards  of    100   dyed  and    printed 
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patterns,  designed  to  show  various  stages  in  the  processes 
described.  Chas.  Griffin  and  Co.,  Ltd.,  Exeter  Street, 
Strand,  London.     1896.     Price  12».  6</. 

8vo  volume,  containing  Preface,  iu  which  it  is  stated  that 
the  work  comprises  in  a  condensed  form  the  course  of 
lectures  annually  given  by  the  author  to  classes  of  students 
studying  the  Technology  of  Bleaching  and  Calico  Printing. 
Next  follow  the  table  of  Contents,  list  of  Illustrations,  some 
23,  with  three  plates  of  larger  size,  and  142  pages  of 
subject-matter,  including  the  alphabetical  Index.  After 
the  Index  follow  19  sheets  of  cottons,  unbleached,  bleached, 
printed,  and  dyed.  The  chief  subjects  treated  of  are  as 
follows  :  —  I.  Pleaching.  II.  Printing.  III.  Mordants. 
IV.  Styles  of  Calico  Printing.  V.  Thickness.  VI.  Natural 
Organic  Colouring  Matters.  VII.  Tannin  Matters.  VIII. 
Oils,  Soaps,  and  Solvents.  IX.  Organic  Acids,  Salts.  X. 
Mineral  Colours  or  Pigments.  XI.  Coal-Tar  Colours. 
XII.  Dyeing.     XIII.  Water.     Theory  of  Colours, 

Hints  on  the  Teaching  of  Elementary  Chemistry 
in  Schools  and  Science  Classes.  By  YVn  i.iam  A. 
Tilden,  D.Sc,  F.R.S.  Longmans,  Green,  and  Co.,  Lou- 
don and  New  York.     1895.     Price  2s. 

This  small  treatise  is  intended  for  the  guidance  of  teachers 
of  elementary  chemistry,  and  its  keynote,  as  is  indicated 
in  the  Preface,  is,  the  inculcation  of  accuracy  of  observa- 
tion. A  a  example  given  as  illustrative  of  the  importance 
of  acquiring  the  true  art  of  investigating  complex  pheno- 
mena, furnishes  exemplification  both  with  regard  to  elemen- 
tary chemistry  and  elementary  chemical  technology.  It  is 
that  of  the  changes  occurring  when  a  piece  of  sheet  copper 
is  heated  in  the  air,  and,  as  Prof.  Tilden  shows,  it  requires 
for  a  complete  answer  observations — (a.)  On  the  iridescent 
colours  first  visible  ;  (&.)  The  black  coating  which  succeeds  : 
(c.)  The  red  liuing  to  the  scales,  which  may  be  separated 
on  cooling  ;  (<£.)  The  temperature  at  which  these  changes 
occur;  (e.)  The  alteration  in  weight  of  the  mass;  (/. ) 
Changes  in  the  surrounding  air,  &c.  The  little  work  con- 
tains 76  pages  of  subject-matter,  illustrated  with  seven  or 
eight  woodcuts,  and  containing  an  Appendix,  with  extracts 
from  the  Syllabus  issued  by  the  Department  of  Science  and 
Art,  1895.  An  excerpt  of  the  contents  indicates  the  general 
plan  of  the  work.  I.  Observation,  Qualitative.  II.  Obser- 
vation, Quantitative.  III.  Chemical  Equivalents.  The  Law 
of  Volumes.  IV.  Molecular  Weights  and  Formula.'.  V. 
Atomic  Weights.     Classification. 


Crane  SKrport. 

TARIFF  CHANGES  ANV  CUSTOMS 
REGULATIONS. 

Customs  Tariff  of  New  Zealand. 

Board  of  Trade  Journal,  February  1896,  174. 

i  Si  e  also  this  Journal,  January  1896,  57.) 
Table  of  Exemptions  from  Duties  of  Customs. 


No. 


Articles. 


316 

317 


318 
319 


Class  V.— Deugs,  &c. 

Acids,  viz. :  boracic,  carbolic  in  bulk  ;  fluoric,  muriatic, 
nitric,  oxalic,  oleic,  pyrogallic,  salicylic,  sulphuric. 

Concentrated  extracts,  or  essences  in  liquid  form  or  pre- 
served in  f:tt.  for  perfume-manufacturing  purposes  in 
manufacturing  warehouses,  in  bottles  of  not  less  than 
1  lb.  in  weight. 

Disinfectants. 

Drugs  and  chemicals,  viz.:  alum,  sulphate  of  aluminium ; 
sulphnte  of  ammonia  ;  anhydrous  ammonia  ;  aniline 
dyes;  arsenic;  bluestone,  or  sulphate  of  copper  ;  borax; 
catechu;  chloride  of  calcium;  nitrate  of  silver;  cochi- 
neal*, creosote,  crude  or  commercial  ;  glycerine,  crude: 
gum,  arabic  and  tragacanth;  gum  benzoin;  artificial 
gum  arabic:  ram  dauiar;  phosphorus;  potash,  caustic 
potash,  and  chloride  of  potash;  pearlash;  cyanide  i  I 
potassium  :  sal-ammoniac;  saltpetre;  acetate  of  soda, 
crude;  soda-ash;  caustic  soda  ;  nitrate  of  soda:  si  1  i.-:i  t .  ■ 
of  soda;  sulphate  of  soda;  sulphide  of  sodium;  strych- 
nine: sulphur;  chloride  of  zinc;  iron  sulphate-:  gall- 
huts;  turmeric;  saffron;  nitrous-oxide  gas  ,-  tree  washes; 
insecticides;  maltine;  chlorodyne. 


Customs  Tariff  of  New  Zealand— co/if. 


No. 


321 
822 
323 
32-1 
325 
326 

32J 


Articles. 


Ess-ntial  oils,    except    eucalyptus;    cod-liver  oil;    oil    of 

rhodium. 
Horse-drenches. 

Medicinal  barks,  leaves,  herbs,  flowers,  roots,  and  gums. 
Srcub-exterminntor. 

Sheep-dip;  sheep-drenches;  sheep-licks. 
Surgical  and  dental  instruments  and  appliances. 

■  and  assay  balances,  retorts,    llasks.    and  other 

appliances  for  chemical  analysis  and  assay  work. 
Water-hardening  chemicals  for  brewers'  use. 


Revision  oe  Brazil  Customs  Tariff. 
See  Board  of  Trade  Journal,  February  1896,  182 — 185. 

GENERAL   TRADE  NOTES. 
Tun  Minim;  (Coal  and  Petroleum)   Industry  of  the 

111     Mil       E  1ST      I  \|i|  1    -. 

See  Board  of  Trade  Journal,  February  1896,  143. 

Freni  n  Sdgab  Factories  and  theib  Methods  of 
Prodi  ction. 

See  Board  of  Trade  Journal,  February  1896,  145. 

French  Mining  Statistics. 
See  Board  of  Trade  Journ  il,  February  1896,  1  IS. 

The  Esparto  Fibre  Industry  of  Tunis. 

See  Board  of  Trade  Journal,  February  1896,  151. 
German  <  Iemext. 

Chamber  of  Commerce  Journal,  January  1896,  13. 
There  are  some  63  cement  works  in  the  whole  of 
Germany.  The  Rhine  is  the  principal  centre  for  this 
manufacture,  hut  in  the  neighbourhood  of  Hamburg  there 
are  three  or  four  in  operation  for  the  production  of  the 
article.  The  annual  production  of  Germany  amounts  to 
nearly  11,000,000  barrels,  giving  employment  to  some  1,800 
hands,  whose  annual  earnings  amount  to  some  698,780/.  ( sic ). 
The  largest  customers  for  this  article  in  Europe  are  Russia 
and  Norway,  and  of  Transatlantic  countries,  the  United 
States.  Brazil,  Chili,  and  Venezuela.  The  exportation  to 
Great  Britain  and  British  possessions  is  comparatively 
small.  The  following  table  gives  approximately  the  quantity 
and  value  exported  to  European  and  other  countries  : 


Country. 

Cwts. 

£ 

68,0110 
34,353 
1,386,872 
1 1  1,340 
131,000 
103,000 

6  -mi 

2,900 

16S.0O0 

40,200 

13,0011 
9,800 

Russia 

Chemical  Industry  in  Alicante. 
Chemical  Trade  Journal,  February  \:,th,  1896,  115. 

Considering  the  size  and  commercial  importance  of  the 
province  of  Alicante,  the  chemical  industries  occupy  a 
prominent  position. 

One  of  the  most  important  is  that  of  soap-making.  Of 
the  '29  works  that  exist,  there  are  21  at  work.  These  are 
chiefly  situated  round  the  towns  of  Alicante,  San  Vicente, 
Alcoy,  Villena,  Monovar,  Novel. la,  Elehe,  Crevillente,  and' 
Callera.  The  combined  yearly  production  of  these  27  works 
is  12,500,600  lb.  of  soap. 

The  next  most  important  industry  is  the  extraction  of 
oils.  This  process  is  carried  out  in  two  ways,  viz.,  by 
extraction  with  a  chemical  solvent  and  by  expression  pure 
and  simple  in  hydraulic  presses.  There  are  27  works  in 
operation  in  connection  with  the  latter  method,  the  chief  of 
which  are  situated  at  Biar,  Villeun,  Alooy,  Muro,  Elehe, 
Elda,   Novelda,    Monovar,    Villajoyosa,   and    Ces.     These 
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.seed-cruahiug  mills  employ  200  workmen.  The  chemical 
extraction  with  carbon  bisulphide  is  carried  on  to  a  much 
more  limited  extent.  There  is  only  one  works  in  operation, 
and  that  is  situated  at  Alicante.  The  amount  of  oil 
extracted  every  year  is  about  500  tons. 

There  is  another  branch  of  the  oil  trade  represented  in 
Alicante  in  the  shape  of  two  petroleum  refineries.  Their 
combined  annual  production  is  very  considerable,  being 
estimated  to  be  worth  1  1,000/.  The  number  of  workmen 
employed  is  1 20.  The  wages  vary  from  Is.  :irf.  to  4s.  2d. 
per  day. 

1 States   Drug  Imports. 

Chemist  ./»</  Druggist,  Fibrillin/  22nd,  L896,  294, 
The  following  figures  show   the    imports  of   some   of  the 
principal  drugs  into  all  the  ports  of  the  United  States  during 
the  eleven  months  from  January  1  to  November  ;S0  of  1894 
and  lst>5  respectively: — 


1895. 


Argol  or  crude  tartar lbs. 

Bark  (quinine) 

I  'arapbor  (crude) 

Chlorate  of  1 1  itash 

t  Ihloride  of  lime 

*Coal-tar  colours  and  dyes dols. 

•Glycerine lbs. 

Gam  arabic , 

Opium  (crude  or  manufactured) 

•Opium,  prepared  for  smoking 

•Perfumery  and  cosmetics dols 

Quinine  and  other  cinchona  salts  . .    oz. 

•Soap  (toilet) lbs. 

•Soda— caustic , 

Sal  soda , 

Soda  ash  

All  Other  salts  of 

Vanilla „ 


il.W.lsii 
2,438,643 
l,278,89i 
t.061,901 

36,888.850 

7,390,025 
1,363,468 

7'  s.Tu- 

i 'J '.'J  I1.' 

171.511 

8,106,142 

l',77.01Nl 

10.813,438 

22,315,829 

254,128  809 

16,750.721 

154,911 


2R,2S5,47S 
1,800,227 

1.1.17, i.-;; 
4,549,670 

2,558502 

15.040,236 

1,131308 

. 

98,948 

561,678 

1,715.761 

720,721 

62,857,278 

.       !,188 

253,679,276 

9,216,631 

is-  272 


'  These  goods  are  dutiable  ;  the  others  mentioned  in  this  note  are 

iri'.'. 

Japanese  Trade  in  Drugs  ind  Chemicals. 
Pharmaceutical  Journal,  February  •l-lml.  1896,  152. 
According  to  Mr.  Gerald  l.owther's  report  for  the  year 
1S94,  drugs,  medicines,  and  chemicals  have,  for  many 
years,  formed  a  very  importuut  item  in  the  Japanese  import 
trade,  as  there  is  a  steadily  increasing  consumption  in 
Japan.  The  values  of  drugs  and  chemicals  imported  for 
the  past  six  years  have  been  as  shown  in  the  following 
table  :  — 


\  ear. 


Value. 


£ 

lss:i 

296.60S 

L8SU 

331.208 

1891 

370561 

i  SO  ' 

363,760 

1893 

446,431 

1  S!l  t 

393,343 

It  i-  stated  that  in  each  of  these  years  Great  Britain  has 
had  a  valuable  anil  important  share  in  the  trade.  The 
principal  items  in  the  import  li-t  fir  1894  were  salicylic 
acid,  bismuth  sub-nitrate,  amorphous  phosphorus,  potassium 
chiorate,  sodium  bicarbonate,  caustic  soda,  alcohol,  and 
saltpetre.  Alcohol,  silver  nitrate,  and  salicylic  acid  were 
obtained  almost  exclusively  from  Germany,  whilst  caustic 
soda,  sodium  bicarbonate,  potassium  chlorate,  and  amor- 
phous phosphorus  were  equally  exclusively  imported  from 
England. 

jt  will  he  noted  that  there  was  a  considerable  falling  off 
in  1894  as  compared  with  1893,  trail  during  the  fir*t  *ix 
months  of  1  S'.ir,  there  was,  according  to  Mr.  Ernest  Satow, 
a  further  decrease  in  the  value  of  drugs  and  chemicals  im- 
ported equivalent   to  118,625  dols.,   as  compared   with  the 

corresponding] I  of  1894     but   tin-  next  three  months 

saw  a  change,  a  pet  increase  being  shown  over  the  third 
quarter  of  ls'.M  of  206,318  dols.  The  value  of  the  October 
trade,  which  is  the  latest  recorded,  is  described  as  having 
reached  the  highest  total  ever  attained  in  any  one  month 
by  Japan,  the  total  imports  bring  valued  at  1  2,030,656  dols.. 


of  which  drugs  and  chemicals  are  credited  with  280,314 
dols.,  as  against  is;,27.'>  dols.  for  the  whole  of  the  preceding 
three  months. 

The  Japanese  import  trade  may  therefore  be  regarded 
as  having  been,  during  recent  months,  in  an  exceedingly 
healthy  condition.  The  most  interesting  item  in  the  exports 
from  Japan,  camphor,  was  exported  to  the  value  of  1 ,033,956 
dols.  during  1894,  649,457  dole,  in  the  first  six  months  of 
1895,  and  391,438  dols.  in  the  next  three  months,  a  constant 
increase  being  thus  perceptible  during  the  past  year.  The 
figures  for  the  previous  five  years  showed  a  steady  falling- 
off,  and  the  quality  of  the  product  had  deteriorated  ;  but  a 
guild  was  formed  amongst  the  native  sellers,  and  other  steps 
have  also  been  taken  to  effect  a  much-needed  reform  in 
the  quality  of  the  drug. 

BOARD  OF  TRADE  RETURNS. 
Sommaby  or  Imports. 


Articles. 


Month  endinK  31st  January. 


1895. 


1S9U. 


Metals 

Chemicals  ami  dyestuffs 

Raw    materials   for   non-textile   in- 
dustries. 

£ 
1,600.662 
600,583 

i;7':.s7i; 

2  093.507 

e 

1,681,443 

si  ',.172 
82-1,163 

3.I-H.712 

Total  value  of  all  imports 

3(1.743,481 

38,473.856 

Summary  of 

Exports. 

Month  ending 

31st  January. 

Articles. 

1895. 

1896. 

Metals  (other  than  machinery)  — 

e 

2.0:i:(..v.'s 
662,667 

2,658,834 

2,220,621 

",s|  !  085 

18,224,236 

21,127,168 

Imports  of   Raw   Materials   for   Non  -  Textile 

Imiistries  for  Month   ending  31st  January. 


Articles. 

Quantities. 

\  ilues. 

1895. 

1S96. 

1895. 

1896. 

Bark.  Peruvian  ..    Cwt. 

i   .Mill 

Lac.  ic 

Gutta-percha  —       „ 

Hides,  raw  : 

£                 £ 
5,529           3,634         HUM.-,           ,;.:.;:i 
293,190        I2!'7s'i         40.804         52,090 
32,766         Win       399,184        180,811 

7.71'i            :..'  18          '  '   '"■            M.vj'j 
9,836         1 1,971          52,589         77,sst 
s  la           3,756         70,029         31,413 

31,578         28\S05         78.090         7".77a 

Wet 

10,828         ,-,s  199         82,195        121.057 

Ivory 

Manure: — 
Guano Tons 

:"'*              791  I       39,146          10,062 

3.479             s7,,         19,943           8,080 
5,123          10.713          24,010 

\  if  rab  "i  sods. . .       „ 
Phosphate  ot  lime       „ 
Paraffin Cwt. 

Esparto 

Pulp  of  wood 

Tallow  and  Btearin 

Wood:- 
Hewn Loads 

l,ss2            7.sr.l          15,380 
35,37'.'         21.S34         68,487 
73,274         67.788         74,130         71.854 
1,780           1.7-is         17,366         17.S70 
16,861          14,481          72,657 

21.17"        120.023        115.757 
70,944        211,820          16.253          50,001 
128,312       200,991        157,638 
12918             '.'"1           1,018             :E'2 

139.692        126,476       212. Iss       2tvs7l 
84,050         117.717         195348 

e,,:,77          10.190         38.017         07. 17s 

Mahoirauv  ...    .    Tons 

Other  articles....  Value  £ 

5,488 

3.771           ln.171          31.795 
810,593        399,428 

I  2.693,607     3 

Besides  the  aliove,  drugs  (  i  the  value  of  60,4541.  were  imported,  as 
against  62,4331.  in  January  1895. 
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Imports  of  Metals  for  Month  ending 
31st  Janu  Miv. 


Articles. 


Quantities. 


1S96. 


Values. 


Copper  :— 

Ore Tons 

Regulus 

TJuwrought , 

Iron: — 

Ore „ 

Bolt,  bar,  &c.  ...      „ 

Steel,  unwrought . .      „ 

Lead,  pig  and  sliest 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc T>ms 

Other  articles  ...Value  £ 

Total  value  of  metals 


£  £ 

7,588             1.402           7s,3s>  311.072 

7.-.~l           9,420        165,486  2,;4,206 

5,31  5            4,805        -J22,s:::i  206,516 


289,029        .469,057 


3,160 

704 

13,321 

49,736 

l 

4,701 


4,1131 
1,136 
11,188 

,-it.ls7 
8,910 

64,562 

6  2  is 


189,521  331,353 

26,420  j  41,139 

6,136  :  9,293 

126,878  121,986 

BS.782  90,565 


3,850 

231,361 

243,622 

69,172 

154,429 


1,600,662 


1.113 

132,761 

199,168 

92,280 

160,991 


1,681,44-3 


Imports  of  Chemicals  and  Dyhstuffs  for  Month 
ending  31st  January. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Alkali Cwt. 

Bark  (tanners',  Ac.)     „ 

Brimstone 

Cochineal <  !wt. 

Cutch  and  ganibier  Tons 
Dyes : — 

Anilin  and  other 

Indigo Cwt. 

Nitrate  of  potash  . 

Other  articles. . .  Value  £ 

15,532 

15.4S4 
29,990 

'  '279 
2,978 

18,190 
25,590 
3,201 

8.977 
16,640 

35,857 

"633 
2,615 

19,151 
19,561 

4,442 

£ 
10,435 
5,183 

5,800 

85,797 

1.808 

62,61  ;:i 

21, 072 
34,348 
222,152 

2;;.sj3 
:)7,oo:i 

svM7 

£ 

4,843 
5,993 
6,557 
116,523 
3,315 
57.150 

20,417 

41,920 

336,752 

19,137 

49,868 

152,777 

Total  value  of  chemicals 

600,533        816,472 

Imports  of  Oils  for  Month  ending  31st  January. 


Articles. 


Quantities. 


1S05. 


1S96. 


Values. 


1895. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed Tons 

Train,  &c Tuns 

Turpentine Cwt. 

Other  articles  ..  Value  £ 

Total  value  of  oils... 


65,934 

20.061 

1  096 

1,696 

85,189 

103,730 

l7.:uo.77s 

17,176,225 

3,434 

3,438 

1,027 

'.127 

28,911 
*' 

69,362 

£ 

7  1,805 
33,832 
89,876 
269,657 
75,346 
15,690 
29,414 
84,256 


£ 
21,540 
54,182 
108,978 
302,653 
69.646 
16,450 
79,096 
109,616 


676,876   823,163 


Exports  of  Drugs  and  Chemicals  for  Month 
ending  3  1st  January. 


Articles. 

Quantities. 

Values. 

1895. 

1890. 

ls|i;,. 

1896. 

Alkali Cwt. 

Bleaching  materials    .. 
Chemical  manures.  Tons 

Medicines Value  6 

Other  articles. ..       „ 

500.505 
98,253 

27,728 

409.4S7 

116,479 

29,685 

£ 
120,368 

34,274 
203,069 

91,957 
212,999 

£ 

111,103 

42,l:a 

201,025 

102,590 

:;0  4s57 

•• 

•• 

662,667 

761.S59 

Exports  of  Metals  (other  than  Machinery)  for 

Month  ending  31st  January. 


Articles. 

Quantities. 

Values. 

1S95. 

1s:k;. 

1895. 

1896. 

7,905         loom 

£ 
30..-.S7 

85,094 

79.S37 

53,044 

140,617 

97,593 

1,351,086 

31,194 

19,372 

35,193 

33.07S 

9,295 

56,013 

£ 

41,4.51 

92,186 

111.470 
51,021 
181,519 

11 7,0!  if. 
1,710,072 

Copper  :— 

I'liwron^ht „ 

Mixed  metal. . .       „ 

Implements 

1 1- 'ii  and  steel ...    Tons 

40.027 
30,405 

25,688 

166,711 
2,527 

10,678 

39.232 
41,560 
23,360 

227,0117 
3,307 

10.255 

Plated  wares  . . .  Value  E 
Telegraph  wires  .       „ 
Tin  Cwt. 

30,380 
57,224 
■M;2:U 
12,317 

70,272 

( M  tier  articles  . .  Value  £ 

2,033,598 

2,658,834 

Exports  or  Miscellaneous  Articles  for  Month 
ending  31st  January. 


Articles. 

Quantities. 

Values. 

1S95. 

|v,,;. 

1895. 

1896. 

Military  stores..  Value  £ 
Candles Lb. 

360,400 
1,913,800 

24,593 

89.463 

7.20s 
50,627 

lN.,001 

11,320 

3*663 
2,091,800 

os',2::.s 

1,273 

44,!I25 

649,800 

2,E39',900 

20,612 

158,613 
9.417 
66.809 

23,073 

10.8S0 

4.007 
2,666,800 

9r,',7s.:. 

4,269 

71,440 

£ 

9.214 
104,733 

£ 

10.001 

158,692 

Products  of  coal  Value  £ 
Earthenware  ...       ,. 

Glass 

Plate Sq.Ft. 

Flint Cwt. 

Other  kinds , 

T  :  — 

Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth   Sq.  Yds. 

Painters  materials  Val.  £ 

96,727        116,711 
39,630         38,678 

144,908       177.7:1:. 

133,557       158,660 
12,866  ,        12.70S 

l.s-.'i           8,508 
17,1100         20,630 
23345          31, -JO.", 
12,669          19,247 

103,024        105.600 
23.130          20.401 
74.81S           7:, ,7,-,:, 
74,402         99.403 
105.715         132,390 
108.005        145,114 
25.321          23,007 
ls..-,02          70,005 

Total  value 

iflontftlp  patent  list. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I— GENERAL  PLANT,  APPARATUS,  and 

MACHINERY. 

Applications. 

2150.  R.  Cuuliffe.     Improvements  in  and  connected  with 

machines  for  drying  brewers'  refuse  and  of.her  materials  or 

substances  requiring  similar  treatment.     January  30. 

2543.  II.  II.  Lake. — From  A.  S.  Nichols.  Improvements 
in  drying  kilns,  and  in  the  method  of  operating  the  same. 
( Complete  Specification.     February  4. 

2859.  J.  G.  Lorrain.  A  new  or  improved  method  of  and 
apparatus  for  filtering  and  purifying  liquids.     February  7. 

292.5.  E.  13.  Caird  and  T.  J.  Rayner.  Improvements  in 
surface  condensers  and  cooler*.  Complete  Specification. 
February  S. 

F  2 
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2930.  S.H.Wright  An  improved  method  of  conveying 
air  or  other  gases,  :uid  of  producing  vacua  thereby,  with 
apparatus  therefor.     February  8. 

2957.  II.  \  Kent.  Improvements  in  the  construction  of 
platinum  vessels  or  apparatus  for  the  concentration  of 
sulphuric  acid.     February  10. 

8063.  J.  Spittal.  Improvements  in  condensers.  Feb- 
ruary 11. 

3112.  F.N.  Mackay.  Improvements  in  refrigerating  or 
cooling  apparatus.     February  11. 

3141.  .1.  M.  Boustead.  Improved  apparatus  for  desiccat- 
ing.    February  1 1. 

3196.  VV.  Mel).  Mackey.  Improvements  in  or  connected 
with  apparatus  for  concentrating  sulphuric  acid.  Feb- 
ruary 12. 

3218.  YV.  A.  E.  Crombie.  Improvements  in  apparatus 
for  evaporating  or  drying.     February  12. 

i  J.  Laidlaw  and  J.  W.  Macfarlane.  Improvements 
in  centrifugal  machines  for  separating  fluids  rf  different 
densities.     Complete  Specification.     February  l  i. 

3365.  II.  B.  McKcnnn.  Improvements  in  the  treatment 
of  hydrocarbons  for  the  production  of  crystalline  substances, 
and  apparatus  for  treating  and  manufacturing  same.  Feb- 
ruary 14. 

Complete  Specifications  Accepted.* 

1895. 

2424.  A.  A.  Robin.  Differential  low-pressure  still  for 
the  distillation  of  volatile  and  inflammable  compounds. 
January  29. 

2452.  J.  Klein.  Graduating  or  cooling  apparatus  and 
processes.     February  .">. 

2717.  !■'.  E.  Gateke.  Method  and  apparatus  for  counter- 
acting, deflecting,  and  distributing  gases  and  flames  in 
chemical  works,  furnaces,  or  the  like.     January  29. 

2722.  F.  II.  Eydman.  Filtering  process  and  apparatus. 
February  12. 

2946.  E.  1..  Pease  and  Ashmore,  Benson,  Pease,  and  Co. 
Retort  for  chemical  processes.     February  12. 

1882.  V.  J.  Kuess.  Retort  for  distilling  heavy  bodies  in 
general,  and  particularly  gum  and  resin.     February  5. 

5496.  J.  B.  Alliott.    Evaporating  apparatus.    January29. 

5856.  .i.  U.  C.  Krohnke.  Apparatus  for  filtering  liquids. 
February  5. 

6868.  H.  Kropff.  Apparatus  for  dehydrating  gypsum 
and  other  finely-divided  materials.     February  19. 

7286.  E.  YV.  Kuhn.  Apparatus  for  sterilising  liquids. 
February   19. 

7425.  H.  Simmonds  and  .1.  Delaney.  Kilns  or  furnaces 
applicable  for  buruiug  lime  and  other  minerals  Feb- 
ruary 19. 

23,585.  A.  11.  Wright.  Improvements  in  bagasse 
liltcrs.      January  29. 

24,097.  YV.  K.  Herring  and  M".  Graham.  Apparatus  for 
charging  inclined  gas-retorts.     February  19. 

21,211.  E.  Powell.  Improvements  in  furnaces.  Feb- 
ruary 5. 

1896. 

169.  .1.  I  .  Askham.  Apparatus  for  separating  sub- 
stances of  different  sizes  or  specific  gravities, 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

1351.  J.  Kawley  Improvements  in  the  construction  of 
wood  grid*  for  gas  purifiers.      January  20. 

1363.  VV.  Benl.  I  ertain  improvements  in  and  relating 
to  the  man!  tdescenl  i-ms  lights.     January  20, 

117").  1;  Harrison.  Improvements  in  and  relating  to  the 
production  of  gases  and  vapour  from  mineral  oils  and  other 
hydrocarbons,  and  in  apparatus  therefor.    January  21. 

1502.  J.  T.  Brunncr  and  II.  Brunner.  Improvements  in 
the  utilisation  of  cok<-oven  and  other  rich  gas,-  for  manu- 
facturing or  heating  purposes.     January  21. 

•  5«Not«  (•)  on  previous  page. 


1521.  N.  T.  M.  Wilsmore.— From  D.  Little.  Improve- 
ments  in  incandescent  gas  or  oil  lighting.     January  22. 

157(1.  L.  Denayrouze.  Improvements  in  incandescent 
lighting  with  an  intimate  mixture  of  gas  and  air.    January  22. 

1681.  YV.  II.  YVheatley. — From  1'.  YVoernle.  Improve- 
ineuts  in  the  manufacture  of  incandescence  bodies  for 
illuminating  purposes.     January 

lt',82.  YV.  11.  YVheatley.— From  ( '.  Schmid.  Improve- 
ments iu  the  manufacture  of  incandescence  bodies  for 
illuminating  purposes.     January  23. 

1750.  J.  C.  Mew  burn. — From  La  Socictc  Anonynie  du 
Combustible  Intensif.  Improvements  in  the  manufacture 
of  fuel  briquettes  or  blocks.     January  24. 

1817.  ('.  C.  Walker.  Improvements  in  apparatus  for 
enriching  or  carburetting  gas.     January  25. 

1841.  P.  Stiens.  Improvements  in  incandescent  mantles. 
January  -'."). 

2000,  ('.  Kortwich.  Glow  bodies  for  incandescent  gas 
lighting.     Complete  Specification.     January  28. 

2269.  J.  Moeller.  Improvements  in  incandescent  gas 
lamps.     January  31. 

2332.  G.  Holdsworth  and  G,  S.  Wilkinson.  Improve- 
ments in  apparatus  for  generating  acetylene  gas.  February  1. 

2452.  J.  Lehmann.  Improvements  in  burners  for  incan- 
descent gas  lighting.  Filed  February  3.  Date  applied 
for  February  I,  189U,  being  date  of  application  in  France. 

I.    VV.   Schoning.     Improved   process    for    producing 
fuel  from  turf  or  peat.    ( lomplete  Specification.  February  I. 

3142.  F.  S.  Thorn  and  C.  doddle.  A  new  and  improved 
acetylene  gas  generator  and  container.     February  12. 

3219.  E.  I!.  Pymaud  J.  Core.     Improvements   in 
ratusfor  use  in  the  manufacture  of  acetylene  gas.     Febru- 
ary  12. 

3324.  C.  M.  Schnauder.  Improvements  relating  to  the 
manufacture  of  fuel  blocks.     February  13. 

15.  T.  H.  Gittins.     Improved  fuel.     February  14. 

3338.  J.  II-  Exley.  Improvements  in  or  appertaining 
to  apparatus  for  the  manufacture  of  acetylene  gas.  Feb 
ruary  l  1. 

3461.  G.Isaac.  New  process  for  the  production  of  an 
indestructible  incandesci  tl  substance  for  use  with  illumi- 
nating gases.     February  15. 

3464.  J.  ('.  Hall,  11.  C.  A.  Dance,  and  A.  R.  Hall.  An 
automatic  acetylene  gas  generator.     February  15. 

Complete  Specifications  Accepted. 
1895. 
3354.   P.  Brentini.     New  or  improved  process  and  appa- 
ratus for  the   manufacture  of  gas    for  lighting  and    he,, 
purposes.     February  19. 

3424.  1).  Hancock,  J.  I!.  Craig,  and  A.  II.  Hancock. 
Incandescent  carburetted  air  or  ga-  lighting,  and  apparatus 
therefor  or  connected  therewith.     February  19. 

3425.  D.  Hancock,  J.  B.  Craig,  and  A.  II.  Hancock. 
Carburetting  apparatus,     Februarj  19. 

3is7.  11.  Strache.  Process  and  apparatus  for  the  genera- 
tion of  water-gas  from  coke,  coal,  or  other  fuel.  Feb- 
ruary 19. 

6101.  1,.  M.  Bullier.  Method  of  rendering  acetylene  and 
other  gases  rich  in  carbon  suitable  for  ligl  heat- 

ing purposes.     January   29. 

6300.  A.    McDougall,     Treatment  of   coal  to  adapt    it 

more  e mi    useasfuel  and  in  the  manufacture  of  gas. 

January  29, 

0777.  K.  Gearing.  Acetylene  generating  and  storing 
apparatus.     February  12. 

I  870.  I).  YV.  Sugg.  Incandescent  gas  burners.  Feb- 
ruary 12. 

7281,  H.s.  Elworthyand  P.  D.  Henderson.  An  improved 
process  and  apparatus  for  the  separation  of  carbonic-acid 
gas  from  the  products  of  combustion  or  other  mixed  and 
less  soluble  gases.      February  I". 

16,502,  K.  1  in, T.-tet  and  L.  Lejeune.  A-pparatus  for  use 
in   the  production  and  utilisation  of  ae,  tylene.    February  19. 
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21,:ssi  J.  Eoubal.  Manufacture  of  carbon  rods  for  arc 
lights.     February  19. 

1896. 

771.  M.  Seipp.  Pulverulent  and  small  furnaces.  Feb 
ruary  19. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

1489.  J.  Imray.—  From  La  Soc.  Anonyme  des  Matieres 
Colorantes  et  Prodnits  Chimiques  de  St.  Denis.  Manufac- 
ture of  colouring  matters  from  triphenylmethane-resisting 
alkalis  and  dyeing  gre"en  and  blue.     January  21. 

1645.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  stable  double  salts 
of  chloride  of  zinc  and  the  diazo  or  tetrazo  compounds 
respectively  of  amidoazo  and  diamidoazo  compounds. 
January  2.3. 

1956.  G.  W.  Johnson. — From  The  ('hem.  Fab.  vorm. 
Goldenberg,  Geromont,  and  Co.  Improvements  in  the 
manufacture  or  preparation  of  the  imide  of  orthosulpho- 
benzoic  acid.     January  28. 

2196.  C.  D.  Abel.— From  The  Autien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  azo 
colouring  matters.     January  30. 

2446.  S.  Pitt. — From  L.  Cassella  and  Co.  Improve- 
ments in  the  manufacture  of  azo  dyes.     February  3. 

2705.  W.  II.  Claus  anil  A.  Ree.  The  production  of  blue 
colouring  matters.      February  6. 

2771.  T.  II.  Shillito.— From  J.  It.  Geigy  and  Co. 
Improvements  in  the  manufacture  of  polyazo  colours  or 
dyes.     February  6. 

2946.  Levinstein,  Lim.,  and  I.Levinstein.  Production  of 
new  sulpho-acid  and  of  colours  derived  therefrom.  Feb- 
ruary 10. 

2999.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  sulphonie  acids  of  the 
meta-amidophenolphthaleiucs  and  their  alkyl  derivatives. 
February  10. 

3000.  O.  Imray — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining  Manufacture  of  colouring  matter 
from  substituted  fluoresce'mes.     February  10. 

3028.  S.  Pitt. — From  L.  Cassella  and  Co.  Improve- 
ments in  the  production  of  polyazo  dyestuffs.     February  10. 

3035.  J.  Y.  Johnson.  From  The  Chemische  Fabrik 
Griesheim.  A  process  for  the  reduction  of  nitro-benzol 
and  its  homologies  by  means  of  hydro-sulphide  of  sodium. 
February  10. 

Complete  Specifications  Accepted. 
1895. 

6176.  H.  E.  Newton. — From  The  Farbenfabrikeu  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  dye- 
stuff,  and  materials  therefor.'    February  19. 

6328.  H.  E.  Newton. — From  The  Farbenfabrikeu  vormals 
F.  Bayer  and  Co.  Manufacture  or  production  of  dye- 
stuffs.     February  5. 

6697.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  azo 
dyes  of  the  benzidine  and  analogous  series.     February  5. 

69G7.  F.  E.  Mafat.  Process  and  apparatus  for  extracting 
the  colouring  matter  trom  dyewoods.     February  5. 

7170.  0.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  dyestuffs  from 
substituted  fluoresceins.     February  12. 

7237.  J.  Imray. — From  La  Soeiete  Anonyme  des  Matieres 
Colorantes  et  Prodnits  Chimiques  de  St.  Denis,  and  D.  A. 
Rosenstiehl.  Manufacture  of  azo  colouring  matters,  dyeing 
unmordanted  cotton  in  acid,  neutral,  or  alkaline  bath. 
February  12. 

7498.  J.  Duxbury. — From  E.  A.  Mitchell.  An  improved 
"  kaki  "  dye.      February  19. 

7549.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  new  substantive 
dyestuffs.     February  19. 


7969.  C.  D.  Abel.— From  The  Actieu  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  colour- 
ing matters.     February  19. 

2  1,8  12.  C.  D.  Abel. — From  L.  Durand,  Huguenin,  and 
Co.  Manufacture  of  new  nitrated  oxazine  colouring  matters 
dyeing  with  mordants.     February  19. 

1896. 

60S.  ().  Imray. — From  The  Society  of  Chemical  Industry 
in  Basle.  Manufacture  of  colouring  matters  dyeing  wool 
green-black  to  blue-black.     February  19. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

1370.  F.  N.  Turney.  Improvements  in  apparatus  for 
degreasing  and  cleansing  wool,  cotton  waste,  and  like  fibrous 
material.     January  20. 

2213.  J.  C.  Anderson.  Improvements  in  and  relating 
to  process  of  and  apparatus  for  the  treatment  of  wool. 
Complete  Specification.     January  30. 

Complete  Specifications  Accepted. 
1895. 

'.ill'].  J.  R.  Barlow  and  H.  Duxbury.  Manufacture  of 
coloured  figure  fabrics.     February  5. 

8053.  J.  B.  Rapetout.  An  improved  process  for  treating 
textile  materials  in  order  to  render  them  less  liable  to  be 
spotted  or  soiled.     February  19. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

1375.  J.  Berry.  Improvements  in  the  printing  of  water- 
proof fabrics  and  apparatus  therefor.     January  20. 

1407.  J.  V.  Johnson. — From  E.  G.  May,  Sonne,  and  Co. 
Improvements  iu  the  production  of  coloured  figures  or 
designs  and  ornamental  effects.     January  20. 

1618.  W.  Hirsch.  Improvements  in  the  production  of 
designs  upon  woven  fabrics.     January-  23. 

1757.  VV.  B.  Silverlock.  An  improved  apparatus  for 
brushing  or  removing  the  bronze  or  other  powder  from 
the  end  of  the  surface  of  paper  or  other  material  after 
the  paper  lias  passed  through  the  bronzing  machine. 
January  24. 

2423.  J.  Sanders  and  T.  II.  Sanders.  Improved  process 
of  dyeing  browns  and  fawns.     February  3. 

2840.  T.  Halliwell  and  J.  Stones.  Improvements  in 
apparatus  for  dyeing,  bleaching,  or  6couring  fibrous 
materials.     February  7. 

2844.  A.  H.  Brownlow  and  J.  Stansfield.  An  improved 
method  of  dyeing.     February  7. 

2971.  T.  Hoyle  and  Sons,  Limited,  and  J.  A.  O'Loughlin. 
Improvements  in  dyeing  yarns  and  fabrics  made  wholly  or 
partly  of  cotton  and  other  vegetable  fibres.     February  10. 

3058.  W.  Hepworfh-Collins.  Improvements  in  machinery 
and  process  for  scouring,  bleaching,  dyeing,  and  otherwise 
treating  yarn  and  other  spun  fibrous  materials  in  cops  or  in 
similar  compact  forms.     February  11. 

Complete  Specification  Accepted. 
1895. 
2860.  C.    E.    Middleton,   F.    P.   Middleton,  and  A.  T. 
Middleton.     Dyeing  apparatus.     February  12. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 
141 7.  P.  C.  Bunu.     Improvements  iu  methods  of  utilising 
Weldon  mud  and  similar  wastes  produced  in  the  manufac- 
ture of  alkalis.     January  21 . 

1458.  J.  F.  Hutchesou.  Manufacture  of  sodic  cyanide. 
January  21. 
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1 G '". 7 .  T.  Fairley.  Improvements  iu  the  manufacture  and 
purification  of  ammonium  nitrate  anil  other  salts.  Janu- 
ary 23. 

T.Fairley.     Improvements  in  the  manufacture  of 
ammonium  nitrate  and  sodium  salts.     January  23. 

1729.  I'.  Perez.  Improvements  in  or  relating  to  the 
manufacture  of  salt.     Complete  Specification.     January  24. 

1 000.  J.  J.  Holderj  and  II.  Baura.  Improvements  in  the 
manufacture  of  cyanides.     January  27. 

1980.  II.  !;.  Angel.  Improved  method  for  making 
ferrite  nod  ferrate  ol  soda.     January  28. 

2021.  K.  J.  Friswell  and  Brooke,  Simpson,  and  Spiller, 
Lira.  Improvements  in  the  manufacture  of  nitric  acid. 
January  2S. 

F.  T.  1!.  Dupre.  Improvements  in  the  preparation 
of  chloride  of  magnesium  solutions.     January  31. 

W.  Garroway.  Improvements  in  the  manufacture 
of  sodium  and  potassium  silicates,  and  of  nitric  and  sul- 
phuric  acids.     February  4. 

3134.  P.   J.   Beveridge.      Improvements    in     obtaining 
chlorine  from  hydrochloric    acid    or   chlorides,  aud    the  re- 
\  of  i'\  products.     February  1 1. 

W.  McDonnell  Mackey.     .v,  i  ('lass  I. 
3230.   I'.  L.  Bartelt.      Improvements  in  the  manufacture 
and  production  of  polysulphides  of  potassium  and  sodium. 
F<  bi  nary  \2. 

Complete  Specifications  Accepted. 
1895. 

3509.  J.  W.  Swan  and  .1.  A.  Kendall.  Manufacture  or 
production  of  cyanides.     February  19. 

5711.  A.  II.  Scott  aud  X.Henderson.  Purifying  acetates. 
February  12. 

7287.  J.  Rasehen  and  J.  Brock.  Manufacture  of  chlorine, 
and  in  the  treatment  of  by-products  of  the  said  manufac- 
ture.    February  19. 

7288.  .1.  Rasehen  and  J.  Brock.  Manufacture  of  am- 
monia and  its  salts  from  nitrogeu-oxyehlorides  or  nitrogen 
oxides.     February  19. 

7436.  U.  S.  FI  worthy  and  P.  D.  Henderson.  Methods 
of  solidifying  carbon  dioxide,  and  of  utilising  the  solidified 
substance.     February  19. 

8314.  J.  Brock  and  ,1.  Hawliczek.  .Manufacture  of  bi- 
carbonate of  soda.      February  19. 

10,442.  W.  1'.  Thompson.— From  J.  Finlay  and  E.  W. 
Derry.  Manufacture  of  cyanides  and  other  cyanogen 
compounds.     February  19. 

18,406.  <;.  IS.  Baldo.     See  (lass  XI. 

0  C.  Kellner.  Manufacture  or  production  of 
metallic  cyanides,  particularly  cyanide  of  potassium  and  of 
sodium.     February  19. 

i|.  Manufacture  or  production  of  alkaline  chlorates. 
February  19. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

1571.  T.  W:  Simpson  and  \V.  H.  Bradshaw.  Improve- 
ment- in  the  manufacture  of  glass  bottles,  and  in  apparatus 
for  the  same.     January  22. 

1794.  J.  \V.  (  linirod.  Improvements  in  kilns  for  use  in 
the  manufacture  of  bricks,  terra-cotta  goods,  tiles,  and  the 
like.     January  25. 

1834.  J.  Jacques  and  W.  E.  Met 'alia.  A  new  or  im- 
proved manufacture  of  articles  In  glass,  tile, pottery,  metals, 
and  like  substances  by  a  process  for  producing  thereon 
letters,  figures,  or  designs  in  permanent  colours.  January  25. 

2114.  P.  Chapuy.  Au  improved  process  for  the  manu- 
facture of  porcelain  bricks  and  other  constructional 
elements  and  apparatus  therefor.     January  20. 

3245.  The  Cleland  Pottery  I  o.,  I.im.  and  R.  V  Mathie- 
son.  \  new  or  improved  appliance  for  lifting  plastic 
hollow  pottery  ware.     February  18. 


Complete  Specification  Accepted. 
1893. 

■ITT1;.  F.  Griffin.     Producing  the  appearance  of  en 

glass.     January  29. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

i  108    G.  L.  Faleonai.     Improvements  in  the  manufacture 
or  production  of  blocks  or  slabs  for  use  for  flooring, pavi 
or  in  step  or  staircase,  or  wall  construction,  and  for  analogous 
purposes,     January  20. 

2114.  P.  Chapuy.     Set  Class  \  III. 

2223.  F.  Turner.  Improvements  in  the  manufacture  of 
cement  or  artificial  slone.     January  30 

2285.  C.  W.  Bradshaw  and  II.  A.  11.  Moore.  Au  im- 
proved method  id'  manufacturing  refined  bitnmen  for 
asphalt,  electrical,  aud  other  purposes.     January  31. 

2451.  D.J.J.  Froment.  Improvements  in  the  treatment 
of  marble  and  similar  stone.     February  3. 

2613.  W.Beer. — From  H.Luecben.  A  new  or  improved 
manufacture  of  artificial  marl. I.-  lor  building,  decorative, 
and  other  purposes.     February  ."». 

2G14.  F.  W.  Maxwell  and  \V.  Beer.     A  new  or  im] 
manufacture  of  artificial  stone  for  building,  decorative,  and 
other  purposes.     February  •'■. 

■JTIt'i  E.  Bncbholtz.  Improvements  iu  or  connected 
with  paving  and  paving  blocks.  Complete  Specification. 
February  6. 

2843.  H.  Simmonds  and  .1  Delaney.  Improvements  in 
kilns  or  furnaces  applicable  for  burning  Lime,  cement,  and 
other  minerals.     February  7. 

31.il.  W.  P.  fhompson.  —  From  F.  Hasselniann  and  A. 
Sonnemann.  A  new  or  improved  process  for  impregnating 
fibrous  substances  such  as  wood,  peat,  or  the  like. 
February  1 1 . 

3232.  J.  T.  Hanson.  A  new  method  of  constructing 
fireproof  floors,  flats,  partitions,  and  walls.     February  13. 

3351,  G.  Viggars.  An  improvement  in  the  manufacture 
of  bricks  and  tile*.     February  II. 

3373.  (l.  II.  T.  Ferrington.  Improvements  in  tiles  for 
lining  walls,  ceilings,  and  other  parts,  and  In  the  machinery 
for  manufacturing  the  same,  as  well  as  in  tin-  mode  aud 
means  for  mounting  the  same.     February  14. 

Complete  Specifications  Accepted. 
1895. 
s.  II.  Kropff.     Sei  Class  1. 
23,0S  1.    I ■'.    Ludewig.     A  new  or   improved   composition 
for  preventing  the  formation  or   accumulation   of   moisture, 
nine,  or  acids  in  or  upon  walls  and  other  like  surfaces,  said 
composition   being  capable   of  being  made    into  artificial 
stones  or  1. ticks  tor  building  purposes.     February  10. 

24,674.  F.  B.  Bond.  Fireproof  flooring,  rooting,  beams, 
bressummet's.  and  the  like.     February  5. 

24,898.  M.  Nahusen.  Process  for  the  manufacture  of 
cement  and  cement-mortar.     February  5. 

X.— METALLURGY,  MINING,  Etc 

Applications. 

M38.  G.  Tomkinson  aud  A.  J.  Ash.  Improvements  in 
furnaces  for  heating  iron   and  steel   billets  previously  to 

rolling  the  same  int.'  sheets  and  plates.     January  21. 

1454.  II.  Martin.  Machine  for  discharging  residues  from 
retorts  in  zinc  or  spelter  furnaces.     January  21. 

1  155.  II.  Martin.  Machine  for  charging  retorts  in  zinc 
or  spelter  furnaces  with  Ore  or  other  material  containing 
zinc.     January  21. 

14iJ2.  J.  B.  Torres.  Improvements  iu  extracting  goal, 
silver,  and  other  metals  from  ores  and  other  compounds. 
January  21. 
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1469.  E.  L.  Oppermann.  An  improved  apparatus  for 
effectin<;  the  amalgamation  of  gold  and  the  like  metals  in 
ores  with  mercury.     January  21. 

1970.  E.  B.  Boulton.  The  application  or  inlaying  of 
metal  or  al  oy  •  or  amalgams,  when  in  a  softened  condition, 
in  or  upon  any  hard  substance  devoid  of  life,  and  which  has 
been  formed  into  any  pattern,  lines,  letters,  or  designs. 
January  28. 

2049.  J.  11.   Torres.     Improvements   in   extractii  a 
silver,  ami  other  nntals  from  ores  and  other  compounds. 
January  29, 

■i—~.  -  H.  H.  Bush  and  .1.  J.  Shedlock.  Sew  or  improved 
process  ami  means  for  extracting  metals  from  their  ores. 
January  30. 

2327.  T.  M.  Ash  and  II.  X.  Weldon.  An  improved 
process  for  plating  or  eoating  non-metallic  articles  with 
metals.     February  1. 

2631.  S.  H.  Levi.     Aluminium  splice.     February  5. 

2781.  F.  li    Last   and   .1.   B.  "Wright.     Improvements  in 
and    apparatus    for    the    manufacture    of    iron    and     - 
Febru 

2792.  1!.  Walhvork.  Improvements  in  apparatus  for 
hardening  aud  tempering  metals.     February  7. 

2931.  .1.  S.  Wallace  and  J,  Castell-Evans  An  improved 
process  for  obtaining  metals  from  refractory  ores.  Feb- 
ruary -. 

E.  J.  M.  Servais  and  P.  Gredt.  Process  for  the 
direct  production  of  iron  and  steel  and  other  metals  from 
their  ores.     Complete  Specification.     February  In. 

3054.  J.  Robertson.  Improvements  in  shaping,  forging, 
drawing,  solidifying,  and  squirting  metals,  and  in  means  and 
apparatus  therefor.     February  11. 

3086.  J.  B.  Torres.  Improvements  in  or  relating  to  the 
extraction  of  gold,  silver,  and  other  metals  from  ores  and 
the  like.     Februarj  1 1 . 

32i'l.  J.  B.  Torres.  Improvements  in  or  relating  to  the 
extractions  of  manganese  from  ores  and  the  like,  and 
preparations  of  compounds  therefrom.     February  12. 

E.  L.  Oppermann.     A  new  or  improved  process  or 
means  for  extraction  of  gold  and  other  such  suitable  in 
in  dry  crushed  ore.      February  12. 

3209.  C.  T.  .1.  Oppermann.  Improvements  in  the  means 
of  extracting  gold  or  ether  precious  metals  from  their  ores. 
February  12. 

Complete  Specifications  Accepted. 

1895. 

1828.  .1.  Miles.  Extracting  metals  and  metallic  products 
from  ironstone  or  argillaceous  ironstone  from  coal  and  its 
products,  burnt  or  unburnt.     February  5. 

4o-j7.  H.  E.  Xewton.  From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  Process  and  means  for  protecting  iron, 
steel,  and  like  materials  from  rust.     January  29. 

5513.  L.  Rousseau.  Furnaces  for  smelting  metals. 
February  5. 

6673.  H.  J.  Ridley.  Method  and  apparatus  for  coating 
metal  plates  with  tin,  terue,  or  other  metals  or  alloys. 
February  5. 

7847.  \V.  P.  Thompson.  From  La  Societe  Xeo- 
Metalnrgie  Marbeau,  Chaplet,  and  Co.  An  improved 
process  of  manufacturing  improved  alloys  of  refractory 
metals  with  more  fusible  metals.     February  .5. 

18,034.  II.  Leitner.  Oxidising  lead  and  lead  compounds 
for  the  construction  of  electrical  accumulators.    February  12. 

23,817.  R.  Baumann.  Facilitating  the  smelting  of  brass 
and  other  metal  turnings  and  similar  fine-metal  scrap. 
January  29. 

24,803.  L.  Pelatan  and  F.  Clerici.  Means  or  apparatus 
for  the  obtainment  of  precious  metals  from  ores  or  materials 
containing  them.     February  12. 

1896. 

244.  F.  T.  Franke.  Annealing  and  tempering  furnaces. 
Februarv  12. 


XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

1401.  A.  A.  Xavil'e,  ]'.  A.  Guye,  and  C.  F.  Guyc.  Im- 
provements in  electric.;!  gas-reaction  apparatus.  January  20. 

1511.  F.  F.  W.  Bonren.  Improvements  in  the  manufac- 
ture of  filaments  for  electric  incandescent  lamps.  Janu- 
ary 2 1 . 

1559.  J.  H.  Dunn  and  J.  Parsons.  Improvements  in 
making  gases  and  steam  by  electricity.     January  22. 

1564.  D.  G.  FitzGerald  and  C.  X.  Stewart.  An  im- 
proved process  for  utilising  peroxide  of  lead  in  the  manu- 
facture of  elements  for  voltaic  butt'  ties.     January  22. 

1575.  Siemens  Bios,  and  Co.,  I.im. — From  Siemens  and 
Halske.  A  process  for  the  electrolytic  production  of  zinc 
from  its  ores.     Complete  Specification.     January  22. 

1669.  W.Turner.  Improvements  in  or  relating  to  elec- 
tric batteries.     January   23. 

\Y.   Digbv. — From  A.  E.   U'oolf.     Improvements 
in  el-  electrolytieal  purposes.     January  23. 

1905.  H.Maxim.  Improvements  in  furnace-blasts,  and 
in  process  and  in  means  or  apparatus  for  eleetro-the.iually 
treating  materials,  for  the  reduction  of  metals,  production 
of  carbides,  acetylene,  cyanogen,  cyanides,  nitrides,  and  the 
fixation  of  nitrogen.     January  27. 

C.    W.    Bradshaw    and    H.    A.    H.    Moore.       .See 
-  IX. 

2135.  C  Buderus  and  J.  Menz.  An  improved  dialytic 
process  of  decomposing  stable  salts  and  thereby  creating 
electrical  energy.     February  ;;. 

2594.  A.  J.  Boult. — From  F.  Villain.  An  improved 
electrolytic  process  for  extraction  of  caustic  alkali  and  of 
hydrochloric  acid  from  a  chloride.      February  4. 

2666.  J.  F.  Preston.  Au  improved  fluid  for  use  in 
galvanic  batteries  aud  the  like.     February  5. 

2909.  L.  Falero  and  H.  Lumley.  Improvements  in 
secondary  or  storage  batteries.     February  s. 

22.  II.  H.  Lake. — From  H.  J.Tudor.  Improvements 
in  and  relating  to  the  electrodes  of  secondary  batteries. 
February  10. 

3091.  R.  Linde.  Improvements  relating  to  the  compo- 
sition of  the  filling  paste  of  accumulator  batteries.  Com- 
plete Specification.     February  11. 

3322.  J.  Fuchs  and  L.  Thiemann.  Improvements  in 
electric  batteries.     February  13. 

3359.  E.  Bailey  and  J.  Dunn.  Improvements  in  electri- 
cal furnaces  for  volatilising  metallic  and  other  ores.  Feb- 
ruary 14. 

3361.  J.  Kirkwood.  The  electro-plating  of  iron  and 
other  metals  and  alloys  and  the  electro-reduction  of  metallic 
iron.     February  14. 

Complete  Specifications  Accepted. 

1895. 

2998.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  s.   O.   Cowper-Coles.     Apparatus  for  manufacture  of 

per,  zinc,  and  other  metal  sheets,  strips,  or  wires  elec- 
trically.    February  12. 

4154.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  S.  O.  Cowper-Coles.  Apparatus  for  use  in  electro- 
deposition.     February  5. 

7364.  J.  Wetter.— From  The  Flcktrizitats-aktiengesell- 
schaft  vorm.  Schuckert  and  Co.  Electrolytic  manufacture 
of  alkali  chlorates.     February  5. 

18,406.  G.  B.  Baldo.  Obtaining  caustic  soda,  hydrogen, 
aud  chlorine  by  electrolysis  of  sea  water,  and  in  treating  the 
bye-products  obtained  during  such  process.     February  5. 

22,574.  C.  J.  Grist.  Manufacture  of  insulating  com- 
positions for  electrical  purposes.     February  19. 

24,516.  L.  Epstein.  Secondary  voltaic  batteries.  Feb- 
ruarv 5. 
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1896. 
130.  R.  J.Gulcher.    Electric  accumulators.   February  12. 

XII.— FATS,  OILS,  and  SOAP  MANUFACTURE. 
Applications. 

'Ji'IT.  J.  Jack.  Improvements  in  and  relating  to  the 
extracting  and  recovering  of  oil  from  fish,  fish  refuse,  or 
other  oil-producing  animal  or  vegetable  matters.  January  31. 

2511.  J.  Jack  and  M.  Ulake.  Improvements  in  and 
relating  to  tin-  extracting  and  recovering  of  oil  from  fish, 
fish  refuse,  or  other  oil-producing  animal  or  vegetable 
matters.     February    i- 

,T.     Stookhausen.      A    new    or    improved    soap. 
Complete  Specification,     February  8. 

3181.  G.  B.  Hay.  Improvements  in  the  manufacture 
of  sapol  aceous  compounds  suitable  for  the  relief  and  cure 
of  perspiring  hands.     February  12. 

3312.  \V.  Hanlcy.  Improvements  in  the  manufacture  of 
soft  and  other  soaps.    Complete  Specification.    February  13. 

3328.  G.  I).  Maedougald  and  The  London  aud  Dundee 
Syndicate,  Lim.  Improvements  in  or  relating  to  the 
marking  of  soap  tablets,  cakes,  or  bars  with  indelible 
colour.     February  13. 

3329.  G.  D.  Macdougald  and  the  Loudon  and  Dundee 
Syndicate,  Lim.  Improved  means  and  apparatus  connected 
with  and  for  the  marking  of  soap  tablets,  cakes,  or  bars 
with  indelible  colour.     February  13. 

Complete  Specification  Accepted. 
1895. 
2471.   A.    Warwick,    J.     Smith,    and    P.    W.    Nicclle. 
Manufacture  of  washing  powders.     February  5. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

1892.  J.  Ockermuller.  Improved  anti-corrosive  aud 
process  of  manufacturing  same.     January  27. 

2201.  A.  J.  Boult. — From  L.  P.  Converse.  Improve- 
ments in  materials  or  compounds  for  waterproofing  fabrics. 
(  omplete  Specification.     January  30. 

2219.  C.  Sullivan.  Improvements  in  the  production  of 
paint.     January  30. 

2276.  1'.  ('.  1'  Castle.— From  The  Gum  Tragasol  Supply 
Co.  Improvements  in  or  relating  to  the  treatment  of  and 
apparatus  for  separating  the  husk  of  locust-bean  kermis 
fr.un  the  cotyledons.     January  31. 

2568.  J-  L.  Pollock.  Improvements  in  air-  and  water- 
proofing varnishes  or  compositions.     February  4. 

2')77.  II.  Birkbeck.—From  1'.  W.  Wierdsma  and  J. 
Kuipers.  The  manufacture  of  a  new  or  improved  substance 
or  product  suitable  for  use  as  a  substitute  for  vulcanite, 
bard  wood*,  or  Other  hard  materials,  or  for  other  usrs  or 
purposes  tor  which  same  may  he  applicable.     February  5. 

2681.  II.  Hawkins  and  S,  11.  Hawkins.  Improvements 
in  the  manufacture  of  pigments.     February  .">. 

2755.  J.  Barclay.  Improvements  in  the  treatment  of 
india-rubber  and  india-rubber  compounds  or  substitutes  for 
india-rubber.     February  6. 

Complete  Specifications  Accepted. 
1895 

i.ssl'.  V.  J.  Kuess,     Set  (lass  i. 

5934.  W.  Lutwyche  and  W.  B.  f.utwycbe.  Translucent 
II  1.     January  29. 

16,398.  K.  Deneys.  Pigments  or  lakes  suitable  for  the 
manufacture  of  wall  papers.     January  29. 

it. 7-0;.  R.  A.  Sloan.— From  The  Inch  Non-Corrosive 
Metal  (  o.  Improved  metallic  paint  and  method  of  making 
same      January  29. 


24,063.  J.  0.  Sellars.  Compound  or  material  for  use  in 
connection  with  non-oleaginous  protective  coverings  or 
paints.     January  29. 

25,009.  II.  II.  Lake.— From  T.  Benfield.  Process  of 
making  oxide  of  lead.     February  5. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

i.">n7.  M.  Hocquet.  The  manufacture  of  new  compounds 
or  composition  from  cork  and  other  materials  for  use  as 
substitutes  for  wood,  leather,  and  other  Bubstances,  or  for 
other  purposes  to  which  same  may  be  applicable.  Janu- 
ary 22. 

1H75.  Baron  A.  von  Mansberg.  Process  for  rendering 
leather  waterproof.     January  27. 

2572.  11.   L.   J.   Roy.     Process  ami   apparatus   for  the 
rapid  tanning  of  hides,  applicable  also  for  dyeing  and  other 
wise   treating    leather.     Filed    February   4.     Date   applied 
for,  July  4,  1895,  being  date  of  application  in  France. 

2993.  A.  Zendroni.  A  new  adhesive  and  agglutinating 
substance.     February  10. 

Complete  Specifications  Accepted. 
1895. 

1820.  C.  Marter  and  I.  Levy.  Process  for  treating 
animal  skins.     January  29. 

7555.  A.  Sinan.  II.  Sinan.  and  E.  Gouin.  Process  for 
decolorising  and  clarifying  tannic  extracts.     February  19. 

24,950.  A.  K.  Y.  Anderson  and  J.  Mackintosh.  A  pro- 
cess for  treating  hides  and  skins  in  the  manufacture  of 
leather.     February  5. 

XV.— AGRICULTURE  and  MANURES,  Etc 
Applications. 

2542.  S.  S.  Wallace  and  J.  Castell-Evans.  Improved 
processes  for  the  production  of  nitrogenous  and  other 
substances.     February  4. 

267K.  J.  G.  Wiborgh.  Improvements  in  the  treatment 
of  apatite  and  other  mineral  phosphates,  and  manufacture 
therefrom  of  products  suitable  for  fertilising  purposes. 
February  5. 

2956.  D.  Cross.  Improvements  in  artificial  manures. 
February  10. 

Complete  Specification  Accepted. 

1895. 

(1112.  W.  Hutchinson  and  A.  H.  Knight.  Preparation 
of  basic  slag  for  fertilising  purposes.     January  29. 

XVI.— SUGARS,   STARCHES,   GUMS,  Ere. 

Application. 

19G(i.  E.  Shaw.  Improvements  in  and  relating  to  boil- 
ing sugar  and  other  syrups.     January  28. 

Complete  Specifications  Accepted. 
1895. 

2:;, 171.  (i.  Kassner.  Separation  of  sugar  from  sacchari- 
f, a  ous  solutions,  juices  of  plants,  and  the  like.   February  19. 

24,456.  C.  llellfris.h.  Process  for  the  treatment  of 
potato  starch  with  chlorine  under  heating.      February    19. 

XVII.— BREWING,  WINES,  SPIKITS,  Etc. 
Applications. 

2030.  W.  Wrentmore.  Apparatus  for  infusing  hop-. 
January  28. 

2150.  R.  Cunliffe.     See  (lass  I. 

25S7.  A.  Myers.  Improvements  in  processes  of  manu- 
facturing fermented  and  distilled  licpiors.  Complete  Speci- 
fication.    February  4. 
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2i;s  J.  B.  Rothenbuchcr.  Improvements  in  apparatus  for 
producing  crushed  malt,  arid  a  process  of  producing  wort 
from  the  said  malt.     Complete  Specification.      February  5. 

3098.  A.  J.  Boult. — From  The  Pabst  Brewing  Company. 
Improvements  in  or  relating  to  the  collection  and  utilisa- 
tion of  air-free  carbonic  acid  gas  from  fermentation  and 
apparatus  therefor.     Complete  Specification.    February  11. 

Complete  Specifications  Accepted. 
1895. 

3480.  A.  Kawinet.  Apparatus  for  manufacture  or  pro- 
duction of  malt.     February  12. 

5329.  F.  Colley.  Manufacture  of  malt,  and  malt  houses 
for  treating  same.     February  12. 

5780.  P.  Puvrez.  Treating  malt  and  grain  in  brewing 
and  other  operations.     February  12. 

7286.  E.  W.  Kuhn.     See  Class  I. 

24,387.  D.  Young.  From  C.  Bullock  and  C.  M.  Reed. 
Method  and  apparatus  for  purifying  and  refining  alcoholic 
liquors.     February  12. 


XVIII.— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANTS. 

Applications. 
A. — Chemistry  of  Foods. 

1827.  M.  C.  A.  Ruffin.  Manufacture  of  an  edible  fat 
from  cocoa  or  coprah  oil.     January  25. 

2081.  W.  F.  Maelaren  and  A.  S.  Fleming.  Improvements 
in  the  manufacture  of  condensed-milk  products.  Complete 
Specification.      January  29. 

2176.  A.  B.  Pinto.  Preserving  meat  by  the  help  of 
electricity.     Complete  Specification.     January  30. 

'-'Toil.  J.  Dunn  and  W.  Dunn.  Improvements  in  treat- 
ing barley  to  obtain  a  new  alimentary  product.  Complete 
Spi  cification.     February  6. 

2815.  J.  Rose.  Improvements  in  the  manufacture  of 
butter,  butterine,  margarine,  or  the  like.      February  7. 

3090.  C.  Kellner.  Improvements  in  the  reduction  of 
organic  compounds.     February  11. 

3103.  A.  J.  Boult. — From  W.  Meadows.  An  improved 
food  and  processes  of  preparing  the  same.  Complete  Speci- 
fication.    February  11. 

3130.  W.  P.  Thompson. — From  The  New  Process  Food 
Co.  Improvements  ir.  and  relating  to  granulated  or  pow- 
dered food  extracts.     Complete  Specification.  February  11. 

32:;o.  T.  Hyatt.  Improvements  in  alimentary  substances, 
in  their  manufacture,  and  in  putting  up  or  conditioning 
them  for  domestic  use.     February  13. 

B. — Sanitary  Chemistry. 

1555.  W.  D.  Seott-Moncrieff.  Improvements  in  appa- 
ratus for  the  treatment  of  sewage.     January  22. 

2063.  J.  Hamer.  Improvements  in  the  treatment  of 
sewage  and  in  apparatus  therefor.     January  29. 

3047.  J.  B.  Petrie.  Improvements  in  the  construction 
of  settling  tanks  or  lodges,  used  in  the  purification  of 
sewage  and  other  foul  waters,  and  in  the  clarification  of 
manufacturers'  liquid  compositions.     February  1 1 . 

C. — Disinfectants. 

1409.  A.  J.  Boult. — From  F.  Fritzsche  and  Co.  An 
improved  manufacture  of  an  antiseptic  disinfectant.  Janu- 
ary 20. 

1C79.  VV.  Digby. — From  A.  E.  Woolf.  Improvements 
in  the  manufacture  of  disinfecting,  deodorising,  and 
bleaching  agents.     January  23. 

1978.  S.  Wohle  and  A.  C.  Irwin.  Manufacture  of 
detergent.     January  28. 


2197.  E.  Hermite,  E.  J.  Paterson,  and  C.  F.  Cooper. 
An  improvement  in  the  preparation  of  electrolysed  chloride 
solutions  for  disinfecting  and  like  purposes.     January  30. 

Complete  Specifications  Accepted. 

A.  —Chemistry  of  Foods. 

1895. 

3513.  E.  Markham.  Process  of  preserving  eggs.  Feb- 
ruary 19. 

17,844.  J.  D.  Postle.  An  improved  method  or  process 
for  the  preservation  and  storage  of  perishable  organic 
substances  by  cold.     January  29. 

22,344.  A.  F.  Jara.  Method  and  apparatus  for  preserving 
milk.     January  29. 

2  1,282.  W.P.Thompson. — From  M.  Braumann  and  A. 
Braumann.  Preservation  of  green  vegetables  and  the  like. 
January  29. 

24,293.  H.  J.  Haddan. — From  E.  Freixa.  An  improved 
process  of  manufacture  of  nitrogenised  water.    January  29. 

B. — Sanitary  Chemistry. 

1895. 
22,545.  E.  TV.  Ives.     Extracting  precipitated   sludge   or 
solids  from  the  bottoms  of  inverted  cone-shaped  precipitat- 
ing tanks  for  sewage  or  waste  water.     January  29. 

C. — Disinfectants. 
2724.  M.  R.  Latham.     Improvements  in  employment  of 
disinfectants.     February  5. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

1556.  C.  Raymond.  Improvements  in  the  manufacture 
of  gelatinised  paper  or  other  fabrics  suitable  for  the  repro- 
duction by  printing  with  fatty  inks  of  writings,  drawings, 
and  the  like.     January  22. 

2388.  F.  VV.  Hall.  Improved  apparatus  for  straining 
paper  pulp  and  the  like.  Complete  Specification.  Feb- 
ruary 3. 

2S53.  A.H.Harrison.  Improvements  in  the  manufacture 
and  treatment  of  paper  pulp  and  paper  for  disinfecting, 
deodorising,  and  dissolvable  purposes,  and  in  the  mode  of 
advertising  devices  thereon.     February  5. 

3031.  F.  F.  Aichlburg.  Improvements  in  toilet  paper. 
Complete  Specification.     February  10. 


XX.— FINE   CHEMICALS,    ALKALOIDS, 
ESSENCES,   js-d  EXTRACTS. 

Applications. 

2205.  A.  J.  Boult. — From  C.  Schmid,  A  new  benzene- 
sulphonic  acid  and  artificial  musk.     January  30. 

3192.  G.  H.  R.  Dabbs.  Improvements  in  and  apparatus 
for  the  production  of  extracts  of  tea  or  other  matters. 
February  12. 

Complete  Specifications  Accepted. 
1895. 

7169.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Bruning.  Manufacture  of  assimilable 
iron  compounds.     February  12. 

19,702.  F.  Hartmann.  Process  for  manufacturing  a 
solution  containing  sulphurous  acid  for  curative  purposes. 
February  19. 

1896. 
9.  W.   Majert.     The   manufacture    or   production  of  an 
ammonium  compound  of  casein.     February  5. 


152 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  .CFeb.  2!>,  isoe. 


XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Applications. 

2415.  T.  A.  Garrett  and  W.  Lucas.  Improvements  in 
photographic  films  to  be  acted  on  by  Rbntgen  rays. 
February  3. 

8613.  B.  I.  Edwards.  Improvements  in  colour  photo- 
graphs and  apparatus  for  producing  and  viewing  the  same. 
February  19. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

1440.  T.  Hawkins,  E.  E.  Carr,  and  A.  Wellby.  An 
improved  smokeless  explosive;     January  21. 

1768.  W.  Hope.  Improvements  in  gunpowders  and 
explosives.     January  24. 

17GSI.  W.  Hope.  Improvements  in  pellets  and  grains  of 
gunpowder  of  any  kind.     January  24. 

2294.  .7.  t '.  Thompson.  Improvements  in  fuzes  for 
explosive  projectiles  nr  shells.     January  31. 

2575.  H.  II.  Lake. — From  Fried  Krupp  Grusonwerk. 
An  improved  process  and  apparatus  for  the  manufacture  of 
explosives.     February  I. 

2725.  L.  Caucheteur.  Composition  of  a  paste  intended 
for  matches.    February  C. 


2924.  0.  Imray. — From  F.  C.  Glaser.  Manufacture  of  a 
new  gunpowder.    Februarj  8. 

3023.  H.  II.  Lake.  -From  Sprengstofi  Actien  Gesellschaft 
Carbonit.  An  improved  method  of  and  apparatus  for 
measuring  the  power  or  the  volume  of  the  gases  resulting 
from  the  explosion  of  explosives.     February  10. 


Complete  Specifications  Accepted. 

1895. 

6289.   W.D.Borland       Explosives.      February  5. 

12,325.  E.  Qngania.  Manufacture  of  smokeless  powder. 
February  12. 

'_>::. 24-j.  R.  Weyel.  Method  of  manufacturing  explosives 
for  blasting  purposes  and  for  use  as  ammunition.  Feb- 
ruary 19. 

24,7^5.  w.  Weiffenbach.  Manufacture  of  pyrotechnic 
compounds.     January  2'J. 

PATENT   UNCLASSIFIABLE. 
Application. 

2090.  G.  L.  A.  Kuhlemann  and  .1.  Baier.  A  new  and 
improved  manufacture  of  a  material  suitable  as  a  substitute 
lor  whalebone.     Complete  .Specification.     January  29. 
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NOTICES. 

Notice  is  hereby  given  that,  in  accordance  with  the 
alterations  in  Kule  27  sanctioned  at  the  Annual  General 
Meeting  in  Edinburgh,  all  new  members  elected  after 
January  1st,  1895,  will  be  required  to  pay  an  entrance  fee  of 
one  guinea.  In  accordance  with  the  same  rule  the  Life 
Composition  Fee  is  cow  20/.,  instead  of  15/.  as  heretofore. 

Collective  Index. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  he 
ready  in  the  current  year.  It  will  contain  both  a  subject- 
matter  and  authors'  Dames  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 

The  Annual  General  Meeting  will  be  held  in  London  on 
Wednesday,  July  15th  next.  Full  particulars  will  appear  in 
a  subsequent  issue. 
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The  prices  will  be  as  follows. : — 

To  Members  (sec  Kules  25  and  27)  who  make 
application   with   remittance,  not   later   than 

June  SO,  18'Jo '. Kadi  copy     5s. 

To  Members  (see  Rules  25  ami  27)  who  make 
later  application ;  Libraries,  Corporations, 
and   Exchanges   on   the   Society  's    List,   and 

Pas)  Members  (see  Rule  30) Each  copy    10s. 

To  Subscribers ,.       12s.  6<J. 

Toothers „  15s. 

Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  I  or  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  'I  he  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 
Memorial  to  tub  late  Prof.  Huxley,  F.R.S. 
This  Memorial  will  take  the  form  of  a  statue  to  be  placed 
in  the  Museum  of  Natural  History,  and  a  medal  in  connec- 
tion with  thr  Royal  College  of  Science,  while  the  surplus 
will  be  devoted  to  the  furtherance  of  biological  science. 
Donations  towards  the  fund  should  be  sent  to  Mr.  G.  B. 
Howes,  Hon.  Sec.  Huxley  Memorial  Committee,  Royal 
College  of  Science,  South  Kensington,  S.W. 

Memorial  to  the  late  Prof.  Pasteur. 

At  a  meeting  of  the  Provisional  Committee  of  the  liritish 
Section  of  the  Pasteur  International  Memorial,  held  on 
March  21st  last.  Sir  Joseph  Lister  in  the  chair,  it  was 
unanimously  resolved.  " That  application  be  made  for  sub- 
scriptions towards  the  erection  of  a  monument  to  Pasteur 
in  Paris  from  persons  in  the  United  Kingdom,  India,  and 
the  Colonies,  interested  in  science  and  the  various  industries 
which  have  been  benefited  by  Pasteur's  labours."  An 
Executive  Committee  was  formed  consisting  of  Sir  Joseph 
Lister,  Sir  John  Evans,  Sir  Henry  Eoscoe,  Dr.  Thome 
1  borne,  and  1'rof.  Percy  Frankland  (Hon.  Sec;).  Subscrip- 
tions may  be  sent  to  Sir  John  Evans,  who  will  act  a-  Hon. 
Treasurer,  nt  the  Royal  Society,  Burlington  House,  W. 
Address  to  Prof.  Canizzaeo. 

At  a  meeting  of  Council  held  on  the  23rd  inst.  it  was 
unanimously  resolved  to  present  an  address  of  congratu- 
lation to  Prof.  Canizzaro  on  the  attainment  of  his  seventieth 
year  of  age,  which  occurs  on  July  12th  next.  The  draft- 
ing of  the  address  was  placed  in  the  bauds  of  the  Hon. 
Foreign  Secretary  of  the  Society. 

International  Congress  of  Applied  Chemistry. 

This  Congress  will  be  opened  in  Paris,  possibly  at  the 
Hotel  "  des  Agriculteurs  de  France,"  on  Monday.  July  27th 
next,  and  will  continue  for  about  ten  days.  All  enquiries 
and  adhesions  should  be  addressed  to  the  General  Secretary 
of  the  Conference,  196,  Bd.  Magenta,  Paris. 


LIST    OF    MEMBERS    ELECTED  23rd   MARCH  1896. 
Andreoli,  Gabriel,    147,   Coldharbour  Lane,   London,  S.E., 

Electro-Chemist, 
Barbour,  Sam.,   c/o    F.  H.  Faulding   and   Co.,    Adelaide, 

S.  Australia,  Manufacturing  Chemist. 
I'.illiugton.   Cbas.,  jr.,    Wolstanton,    Staffordshire,   Brass- 
founder. 
Bird,  Jno.  ]'>..  Minver  House,  Bateman   Street,  Cambridge, 

Manure  Manufacturer. 
Brown,    Jus.,     Kimberley    Gardens,    Bloomfield,    Belfast, 

Ireland,  Brewer. 
Buruham,    Mather    H,    Houghton,   Lake    Superior,    Mich., 

U.S.A.,  Mining  Engineer, 
Clennell,  John  Iv.  Kiuid  Central  Ore  Reduction  Company, 

Box  1891,  Johannesburg,  S.A.R.,  Analytical  Chemist. 
I'li.uinier.   F...    c/o  Dr.   Lewkowitsch,   Lancaster    Avenue. 

Fennel  Street,  Manchester,  Manufacturing  Chemist. 
Fulton-Smith,  J.,  Nerquis,  Mold,  North  Wales,  Brewer. 
Gray,  Thos,  Technical  College,  201,  George  Street,  Gias 

gow,  Lecturer  in  Chemistry, 
Hewitt,  J.  Theo..  Technical  Schools,  People's   Palace,  Mile 

End  Bond,  K.,  Lecturer. 


Littell,    liobt.    Ballantine,    Setanket,   Long   Island,    N.Y., 

I    S.A.,  Chemist. 
Lord,  Jno.  Lloyd,    5,  Commercial  Buildiugs,  Love  Clough, 

near  Rawtenstall,  Chemist  and  Manager. 
Mciscl,  C.  F.  A.,  it.  Strong  Place.  Brooklyn,  N.Y.,  U.S.A., 

Chemist. 
Muir,  J.  Martin,  c  o  Muir  Bros,  and  Co.,  Moscow,  Russia, 

Chemical  Manufacturer. 
Muir,  Wm.,  5,  Angel  Place,   Upper  Edmonton,  Middlesex, 

Merchant. 
Perkins,  Chas.  W.,  215,  Main   Street,  New   Britain,  Conn., 

U.S.A.,  Cheniist  aid  Druggist. 
Piper,  Walter  E.,  Boston  Rubber  Shoe  Co.,  Maiden,  Mass., 

IS  A,,  Cheniist. 
Powter,   Philip,   Champ    D'Or    French   C    M.    Company, 

Lim.,  Johannesburg,  S.A.R.,  Mining  Engineer. 
Procba/.ka,  Dr.  Geo.  A..  Lis,  West   I3tb  Street,  New  York, 

ISA..  Colour  Manufacturer. 
Steel,  Fred.  \V.,  c/o  Fiji  sugar  Company,   Lim.,  Tamanua, 

Navua  River,  Fiji,  Analytical  Chemist, 
Stewart,  Robt.    Patrick,  37,  High  Street,    Linlithgow,  Nil.. 

Analytical  Chemist. 
Stubbs,  Augustus  J.,  4,  Calle  de  Luchana,  Madrid,  Spain. 

Mining  Engineer. 
Tutbill.  Jos.    B.   T.,    Salem    Gas   Light  Company,    Salem, 

Oregon,  U.S.A.,  Cheniist. 


CHANGES  OF  ADDRESS. 

Allen,  A.  It..  l/o  Park  Line;  Rroomfield  Road,  Sheffield. 

Brindley,  C.  i' .,  I  o  ( lldbury  ;  retain   Journals  until  further 

notice. 
Brown,  Wm.,  l/o  Queensland  ;   1 1,  Warwick  Street,  Sunder- 
land. 
Buruham,    J.    C;     omit    "Gunpowder     Factory"    from 

address. 
Clans,  ( '.,  1  0  Jeffrey  Square;  88,   Yeldham  Road,   Ham- 
mersmith,  YV. 
Colquhouu,   L. ;  Journal-  to  Nobel's  Explosives  Co.,  Lim., 

Perranporth,  R.S.O.,  ( lomwall. 
Cook,  E.  M.,  1  o  Park  Place;   Room8l9,  150  Nassau  Street, 

New  York,  U.S.A. 
Cowper-Goles,   S,  ;  Journals  to  89,   Victoria  Street,  West- 
minster, S.W. 
Crawford,!).,  60,  Hollj  Avenue,  Jestnond;  and  .Journals) 
co  Laugdale's  Chemical  Manure  Co.,   Lim..   St.    Lau- 
rence, Newcastle-on-Tyne. 
Formoy,  J.  A,  l/o  Forest  Hill:  Chesthani,  Grange  Road, 

Sutton,  Surrey. 
Greaves,  J.    A.    K..  l/o   Grappenhall ;    Woodlands   Park, 

Timperley,  Altriueham. 
Handy,  Jas.  O. ;  Journals   to   325,  Water  Stint,  Pittsburg, 

Pa.,  U.S.A. 
Harzer,  C.  A.,  l/o  Billittr   Street:   79j,  Gracechuxch  Street, 

E.C. 
Herzmaon,  Dr.    M..   1  0   Hetzgasse ;    c  0    Dr.    Auerbach, 

III.  Salmgass'e  15,  Vienna,  Austria. 
Hollonian,  F.  R.,  l/o  PlaistOW  ;  c/o   Tenuant's  Agency.  San 

Fernando,  Trinidad,  W.I. 
Hopkins,  Gerald  V.,   l/o  Antofagasta;  Nicholaston   House, 

Penniaen  P.(  >..  Swansea. 
Hutton-Moss,  F.  II.  :  Journals   to   Box  722.  Johannesburg, 

S.A.R. 
Jackman,  E.  J.,  1  0   Stoke    Ncvviugton  ;  60,    Helgravc  lioad, 

Ilford,  Essex. 
Kibble.  W.  Dukes,  I  o  Buckhurst  Hill;  G.P.O.,  Auckland, 

Ml  w  Zealand. 
King,  CM.,  I  0   (io.llinian   Street;  c/o  C.  D'Oylej    Hears, 

132,  Upper  Thames  street,  E.C. 
King.  Sidnev  J.,  l/o  17  :    19,  Arundel  Square,  Barnsbury,  N. 
Lagerwail,  Dr.   Ivar.  lo  Paris;  3,   Princes  Street,  London, 

E.( '. 
1.  iscelles,  J.  1L.  1  0  Calcutta  ;  P.(  I  .  Delhi,  Ipdia. 
Leslie,    Hugh   M.  ;    Journals  to   Balflghat    Mysore   Mines, 

Lim..  Oorgaum,  Mysore  Prov.,  South  India. 
Lonson,  J.   G.  Flowerdew  ;  Journals   to  Hollycot,   Lass- 
wade,  N.B. 
Miller,  A.  R.,  l/o  Hillhead;  (ambushing,  near  Glasgow. 
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Ollerenshaw,    S.,   l/o   St.    Helens ;    9(j,    Davvhulme    Lane, 

Urmston,  Manchester. 
Paine,  Standen,  l/o  Exchange  Street ;  to  F.  B.  Benger  and 

Co.,  Lim.,  Otter  Works,  Manchester. 
Petty;  A.,  1  0  1'pper  Clapton  ;  287,  Eglinton  Road,  Shooters 

Hill,  S.E. 
Philip,  Arnold,  l/o  Edinburgh  ;  Merchant  Venturers'  Tech- 
nical College,  Bristol. 
Pilkington,    G.;    Journals    to   Old    Market    Place,    Bury, 

Lancashire. 
Powell,  A.   Ernest,  l/o  Fallowfield  ;  Craigowan,  Clarendon 

Koad,  W'halley  Range,  Manchester. 
Rhodes,  Jas.,    l/o    Caldereruix ;    Beech    House,   Newtown, 

via  Stockport. 
Sefton-Jones,  H.,   l/o  31 ;  W.  P.  Thompson  and   Co.,   322, 

High  Itolborn,  W.C. 
Smith,  Jno.  \V.  (of  Mass.   Inst,  of  Technology)  ;  Journals 

to    7,    Brookfield    Street,   Roslindale,    Boston,    Mass., 

U.S.A. 
Spiller,  Arnold,   lo  Canonburv;  Gladstone  Villa,  Sydney 

Eoad,  Enfield. 
Towner,  Rev.  G.,  l/o  Stratford  ;  7,  Suffolk  Terrace,  Gordon 

Road.  Southend. 
Veitch-Wilson,  J.,  l/o  Wandsworth  Common;  Wadhurst, 

Culverden  Road,  Balham,  S.W. 
Wade,  Jno.,  lo  London  ;  Wyveuhoe,  Parley,  Surrey. 
Walker,  W.   Sloane,   )  o   Krfth ;  c/o   Walker,  Lim.,  Lither- 

land,  near  Liverpool. 
Waller,    Dr.    Elwyn,    l/o    Columbia    College  ;    440,    First 

Avenue.  New  York,  U.S.A. 
Warner,   H.  G.,  l/o   Wandsworth ;  45,  Mornington  Road, 

Bow,  E. 
Whitehead,  Jas.,  l/o  Huddersfield  ;  Roach  Place,  Rochdale. 
Williams,   Thos.,    l/o    Birmingham ;    Tolcarue,    Weudron, 

near  Helston,  Cornwall. 


MEMBERS  OMITTED  FROM  LIST. 

Gibbs,  W.  T,  Masson  P.O.,  Prov.  Quebec,  (  anada,  Manu- 
facturing Chemist. 

Moszczenski,  J.  von,  121,  Wayne  Street,  Jersey  City,  N.J., 
1  r.S.A.,  Analytical  and  Consulting  Chemist. 

Small,  Evan  W.,  Sunnyside,  West  Park,  Newport,  Mon., 
Director  of  Technical  Instruction. 

Sutherland,  Jas.,  c/o  British  Aluminium  Co.,  Lim.,  Lame 
Harbour,  co.  Antrim,  Ireland,  Chemist. 


fctbtrpool  ^ecttoiL 


University  College,  Beowklow  Street. 


P.  Bateson. 
W.  D.  Herman. 
C.  L.  Higgins. 
F.  Hurter. 
C.  A.  Kohn. 
E.  K.  Muspratt. 
Hon 


Chairman :  G.  Schack-Sommer. 

Vice-Chairman :  Eustace  Carey. 

Committee : 

E.  Scott. 


A.  Smetbam. 
Frank  Tate. 
H.  Tate,  jun. 
A.  Watt. 


Treasurer :  W.  P.  Thompson. 
Hon.  Local  Secretary : 
T.  Lewis  Bailey,  University  College,  Liverpool. 


SESSION  1895-96. 

April  1st,  1896:  - 
Annual  Meeting  for  Election  of  Members  of  Committee. 
Mr.    J.    Bevei iuge.      "The     Wood    Cellulose     Industry    of 

Scandinavia." 
Dr.  C.  A.   Kohn.    "  A  Modified  Scbrbtter  Apparatus  for  the 


Estimation  of  Carbonic  Acid.' 
May  6th,  1896— Mr.  M'.  .1.  Orsman. 
Oxide  and  Coal  Dust." 


"Interaction  of  Carbonic 


Meeting  held  on  Wednesday,  March  4th,  1896. 


1)K.    GOSTAF    SCHAOK-SOHMEK    IN   THE    CHAIR. 


SORGHUM  SUGAR  MANUFACTURE  IN  SPAIN. 

BY   DR.   G.   BCHACK-SOMMER.  . 

I  H  we  great  pleasure  in  bringing  before  you  samples  of 
sorghum  sugar  which  I  have  brought  with  me  from  Malaga. 
Sorghum  has  been  grown  there  for  several  years  past  from 
seed  procured  from  America,  and  the  results  obtained  have 
been  very  satisfactory.  The  seed  is  sown  at  the  end  of 
'March,  or  not  later  than  the  15th  April.  The  later  it  is 
sown  the  quicker  it  will  grow,  but  the  plant  is  smaller  and 
thinner  than  if  sown  early.  By  the  middle  of  September 
the  culms  are  tilled  with  a  juicy  and  saccharine  pith  which, 
if  squeezed  out,  will  show  a  polarisation  of  about  10  per 
cent.,  with  a  quotient  of  purity  of  about  6ti  per  cent. 

The  saccharine  strength,  however,  increases  up  to  the 
time  of  ripeness,  when  it  reaches  to  a. polarisation  of  IS  per 
cent,  with  a  quotient  of  purity  of  about  S2  per  cent.,  and 
the  woody  matter  is  then  about  12  per  cent.  The  quotient 
of  purity,  however,  seems  to  be  deceptive  in  this  case,  for 
the  manufacturer,  who  was  kind  enough  to  give  me  the 
samples  which  I  am  showing  you  here,  obtained  only  4g  per 
cent,  of  first  product  and  1  per  cent,  of  second  product, 
altogether  5^  per  cent,  instead  of  the  7  or  8  per  cent,  which 
might  have  been  expected.  The  relatively  low  yield,  as 
explained  to  me,  was  due  to  the  abundance  of  gummy 
mafter  in  the  juice,  the  extraction  of  which  was  impos- 
sible for  want  of  proper  appliances.  As,  however,  the 
molasses  went  to  the  manufacturer's  own  distillery,  and  it 
pays  very  well  to  distil  molasses  in  Spain,  I  flunk  there  is 
no  inducement  for  exerting  skill  and  spending  money  on 
experiments,  &c.  in  order  to  extract  more  white  sugar,  and  I 
therefore,  do  not  ask  you  to  accept  the  above  as  a  final 
result  of  what  can  be  done  with  sorghum  as  a  source  for 
sugar.  Before  leaving  this  subject  I  must  not  omit  to 
mention  that  the  same  plant  that  goes  to  the  factory  is  first 
stripped  of  its  panicles,  which  are  thickly  crowded  with  a 
very  nutritive  grain.  The  seed  tops  vary  from  15  to  25  per 
cent,  of  the  total  weight  of  the  whole  plant.  It  is  an 
excellent  fodder,  and  is  also  prepared  in  various  forms  for 
human  food.  The  Earl  of  Winchelsea  is  going  to  sow  some 
of  this  seed  experimentally  on  his  Cable  farm  this  year,  and 
I  hope  to  be  able  to  report  upon  this  trial  some  time  iu  the 
autumn. 


THE    ANALYSIS    OF    CHROME    ORE    AND 
EERRO-CHROMIUM. 

BY    E.    H.    SAXITER. 

In  August  1895  I  read  a  paper  on  the  above  subject 
before  the  Iron  and  Steel  Institute;  in  December  last, 
Dr.  Rideal  and  Mr.  S.  Rosenblum  read  a  paper  before  the 
London  Section  of  this  Society  (this  Journal,  1895,  1017 — 
1019)  on  the  same  subject  which  is  largely  devoted  to 
showing  that  the  methods  advocated  by  myself  are  inefficient, 
aud  my  theory  incorrect.  A  desire  to  correct  this  impression 
and  a  modification  in  the  methods  will,  I  hope,  be  sufficient 
excuse  for  bringing  before  you  this  paper,  a  copy  of  which 
I  have  also  sent  to  Dr.  Rideal. 

The  modifications  recommended  by  Dr.  Rideal  and  Mr.  J. 
Rosenblum,  owing  to  the  laborious  grinding  of  the  materials 
and  the  increased  time  of  fusion  can  only  be  regarded  as  a 
retrograde  step  so  far  as  speed  is  concerned. 

Of  the  efficiency  of  the  decomposition  attained  I  am  not 
qualified  to  speak,  not  having  tested  them,  and  I  venture  to 
think  that  the  practical  demonstration  of  my  method  which 
I  am  about  to  give,  on  comparatively  coarse  powders,  will 
convince  you  that  it  is  unimportant  whether  Dr.  Rideal 
obtained  complete  decomposition  or  not  by  his  method. 
Before  proceeding  with  the  demonstration  I  will  read  you  the 
description  of  the  methods. 
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Estimation  of  Chromium  in  Chrome  Ore. 

Time  occupied  for  analysis:    J  of  an  hour. 

Preparation  of  the  Sample. — The  sample  is  moderately 
finely  ground  in  an  agate  mortar. 

77,.  ( '(ii)xnl,  .  —  A  nickel  capsule  ia  used.  This  should  not 
be  so  heavy  as  to  retard  fusion.  I  find  the  following 
dimensions  suitable: --2  ins.  wide  by  1  in.  deep,  weight 
about  20  gnus.;  our  capsule  at  a  cost  of  Is.  6rf.  lasts  for 
about  50  fusions. 

The  Method.— 3  grins,  sodium  peroxide  and  O'S  gnu. 
chrome  ore  arc  weighed  iuto  the  capsule  and  thoroughly 
mixed.  The  capsule  is  now  held  by  means  of  tongs  in  a 
good  hot  Bunsen  Same.  As  soon  as  the  mass  begins  to 
inch,  a  circular  nmiion  is  given  to  the  capsule  to  prevent 
the  chrome  ore  from  settling  to  the  bottom;  the  fusion  and 
shaking  must  be  continued  for  about  three  minutes,  when 
the  ore  will  be  completely  decomposed.  The  temperature 
should  be  just  short  of  "visible  red;  this  will  give  a  very 
licpiid  melt. 

When  the  capsule  has  cooled,  it  is  placed  in  a  large 
porcelain  basin  and  cold  water  is  put  into  it,  which  causes 
the  melt  to  dissolve  rapidly,  the  basin  being  required  to 
catch  any  "spits"  which  would  otherwise  be  lost. 

The  capsule  and  dish  are  now  rinsed  into  a  large  beaker  ; 
the  capsule  i~  again  half  filled  with  water,  which  is  heated  to 
boiling,  and  is  thoroughly  "  couched"  and  rinsed  out.  The 
whole  is  diluted  to  about  300  c.c.  with  hot  water  and  made 
pink  with  permanganate  of  potash.  100  c.c.  of  dilute  hydro- 
chloric acid  (1  and  1)  are  now  gradually  added  and  the 
solution  boiled  till  clear,  when  loO  c.c.  of  hot  water  are 
added  and  boiling  continued  for  10  minutes,  by  which  time 
all  the  chlorine  is  driven  off. 

The  solution,  about  5U0  c.c.  in  volume,  after  cooling  is 
titrated  with  ferrous  sulphate  and  bichromate  of  potash  in 
the  usual  manner.  In  this  quantity  of  solution  the  nickel 
salts  from  the  capsule  do  not  interfere  with  the  sharpness 
of  the  final  point  of  the  titration. 

Estimation  of  Chromium  in  Ferro- Chromium. 
Time  occupied  for  analysis  :    1  hour. 

Preparation  of  tin-  Sample. — The  ferro-chromium  is 
crushed  in  a  steel-crushing  mortar  until  the  whole  of  the 
sample  passes  through  a  sieve  of  10,000  holes  to  the  square 
inch. 

The  Method. — 4  grins,  peroxide  of  sodium.  0-  7.")  gnu. 
peroxide  of  barium,  and  O-.'i  to  0  •  b  gnu.  of  ferro-chromium* 
are  mixed  together  in  a  nickel  capsule  j  the  process  is  then 
.anicd  out  exactly  as  in  the  ease  of  chrome  ore,  except 
that  a  larger  excess  of  permanganate  of  potash  is  added 
to  prevent  the  peroxide  of  barium  during  solution  reducing 
any  of  the  eliminate. 

[The  demonstation  was  then  proceeded  with,  the  result 
obtained  by  the  time  the  paper  was  concluded  appearing 
eminently  satisfactory  to  those  present.] 

The  history  of  the  use  of  peroxides  for  this  purposi  has 
already  been  sufficiently  discussed  in  the  papers  referred 
to,  and  I  only  wish  further  to  remark  that  neither  Donath 
nor  Kinnicut  and  Patterson  used  peroxide  of  sodium  with 
the  peroxide  of  barium. 

Dr.  Rideal,  referring  on  the  first  page  of  his  paper  to 
peroxide  of  sodium  in  the  aqueous  solution  of  the  melt, 
says:  "In  the  numerous  analyses  of  chrome  ore,  ferro- 
chromiuin,  and  chronic  steel  we  have  had  occasion  to 
make,  we  have  found  that  an  excess  of  ilinleeoniposcd 
sodium  peroxide  is  in  almost  all  cases  present  in  the 
aqueous  solution  of  the  melt." 

This  does  not  agree  with  my  experience  when  the  per- 
oxide is  fused  at  the  temperature  used  by  me,  and  this 
-  cms  to  be  confirmed  by  Dr.  Rideal  himself,  as  on  turning 
to  the  next  page  we  rind  the  following  in  the  description 
of  the  process  for  ferro-chromium  :  — 

"  The  melt  easilj  dissolves  in  the  hot  water,  the  solutiou 
obtained  being  of  a  deep  purple  colour,  due  to  the  formation 


•  I  prefertouse  suoh  a  quantity  as  will  not  requiremore  than 

he  ferrous  state)  lo  reduce  il 

to  avoid  the  excessive  green  colour,  which  interferes  Willi 
tion 


of  the  ferrate,  which  is  abuudantly  formed  during  the  fusion. 
The  solution  also  contains  sodium  mangauale." 

We  thus  see  that  in  this  case,  presumably  a  description 
of  the  10  determinations  given  below,  noi  only  was  there 
no  excess  of  peroxide  of  sodium,  but  peroxide  of  sodium 
was  actually  added  to  decompose  the  m  anganate  and 
ferrate. 

Dr.  Hideal  criticises  the  statement  in  my  former  paper 
that  "  In  dissolving  the  water  solution  of  I  he  melt  sul- 
phuric acid  could  not  be  used  owing  to  the  presence  of 
barium  peroxide,  and  on  attemptins  to  use  hydrochloric 
acid  it  was  found  that  a  considerable  quantity  of  chromate 
was  reduced  by  it."  After  deep  consideration  he  has  come 
to  the  conclusion  that  I  meant  something  quite  different, 
i.e.,  chromate  of  barium,  instead  of  peroxide  of  barium. 

As  I  still  believed  my  statement  to  be  correct  I  made 
the  following  experiments  to  place  the  matter  beyond 
doubt : — 

Expt.No.\. — A  known  weight  of  chromate  of  barium 
was  fused  with  peroxide  of  sodium  and  the  water  solution 
of  the  melt  was  rapidly  filtered  and  washed  twice. 

The  chromate  was  then  determined  in  the  soluble  and 
insoluble  portions  as  follows  :  — 

Per  i  .nl. 

Insoluble  chromate 61*8 

Soluble  , tt'S 

Only  a  traee  of  barium  was  found  in  the  soluble  portion. 

We  therefore  see  that  barium  chromate  is  actually  de- 
composed to  a  considerable  extent  by  fusion  with  peroxide 
..I  sodium. 

Expt.No.2. — 0-;i  grni.  ferro-chromium  was  fused  with 
0"75  grm.  peroxide  of  barium  and  -1  grins,  peroxide  of 
sodium.  The  water  solution  of  the  iu.li  iras  filtered  and 
washed  twice.  The  washing  was  not  continued  further  as 
it  was  noticed  that  the  hot  water  whs  decomposing  the 
barium  peroxide,  as  shown  by  the  evolution  of  gas.  The 
chromium  was  then  determined  iu  both  portions. 

FerCent. 

Chromium  in  insoluble  portions 6'08 

soluble  , 56"1S 

Total  r.J-Jn 

Chromium  present 62*195 

Decomposition  was  quite  pertect  iu  three  minutes. 

This  experiment  shows  that  chromate  of  barium  is  not 
formed  as  suggested  by  Dr.  Rideal.  or  that  if  formed  to  a 
slight  extent  it  is  probably  due  to  the  decomposition  and 
solution  of  the  peroxide  of  barium  by  the  hot  water  solu- 
tion, although  it  is  very  probable  that  the  chromate  found 
in  the  water  insoluble  residue  was  due  lo  the  incomplete 
washing.  This  experiment  also  gives  indirect  evidence  of 
the  presence  of  peroxide  of  barium  in  the  residue. 

No  chlorine  was  liberated  on  treating  the  water  insoluble 
residue  with  dilute  hjdrochloric  acid,  ami  yet  no  iindecom- 
posed  ferro-chromium  was  found:  Dr.  Rideal's  discovery, 
that  nascent  chlorine  assists  iu  its  solution,  is  therefore 
superfluous. 

Expt.  AV  .'J.-  -Similar  quantities  of  ferro-chromium  and 
peroxides  as  iii  No.  1'  Expt.  were  fused.  The  water 
solution  was  then  boiled  for  10  minutes,  as  directed  by 
Dr.  Rideal.  to  decompose  all  peroxide  of  sodium,  and 
diluted  to  300  c.c.  with  hot  water,  WO  ex.  of  dilute  hydro- 
chloric acid  (1  and  1)  were  then  added  and  boiling  con- 
tinued ;  as  soon  as  the  solution  cleared  a  farther  quantity 
of  150  C.C.  of  water  n-  added  aud  boiling  continued  for 
10  minutes.  After  cooling,  the  solution  was  titrated  in  the 
usual  way.  Although  there  was  no  undecomposed  term 
chromium,  it  was  found  that  a  considerable  reduction  of 
the  chromate  had  taken  place,  as  shown  below  : — 

PerCent 
Chromium  present fffi'lWS 

found 5S-750 

ing  a  reduction  of S'*W 

This  shows  that  the  reduction  of  chromate  can  only  lie 
due  to  the  action  of  the    hydrochloric  acid   on   the  barium 

peroxide  present  in  the  residue,  as  suggested  by  Dr.  Clark 
in  the  discussion  on  my  previous  paper. 
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The  following  analytical  results  indicate  the  capahilities 
of  the  method  : — 

Chrome  Ore. 

Chromium,  per  Cent. 

Clark's  magnesia  method 27*49 

Stead's  tribasic         

Sodium  peroxide       27*50 

Another  sample  of  chrome  ore  containing  37*81  per 
cent,  of  chromium  was  completely  decomposed  in  three 
minutes. 

Ferro-  Chromium. 


1st  Sample. 


2nd  Sample. 


Stead'fl  tribasic  method. 

Sodium    and 
method 


barium    peroxide 


Chromium, 
26*37 

•>ii-:f0 


Chromium, 

per  Cent. 

26*93 

26*93,26*99,: 


3rd  Sample. 

Chromium,  per  Cent. 
Independent  chemists,  gravimetric  method. .. .    '>:"  "J.*, 
sodium  and  barium  per- 

•  oxide  method 62*20 

Tie-    author,    sodium    and    barium    peroxide 
method 62*193 

In  conclusion,  I  have  to  thank  Mr.  T.  II.  Bjrom  for  his 
kindness  in  assisting  me  with  the  demonstration  this 
evening. 

Discussion. 

Dr.  S.  Rideal  and  Mr.  S.  Rosenblcsi  sent  the  following 
comments  on  the  paper:  — 

In  its  present  form,  we  should  imagine  that  Mr.  Sanger's 
process  can  be  made  to  furnish  good  results,  but  one  must 
not  forget  that  there  are  already  some  20  or  more 
different  processes  for  the  analysis  of  chrome  ores,  of  which 
the  same  may  be  said.  In  selecting  a  standard  process 
from  this  great  variety  one  must  be  guided  by  the  considera- 
tion :  nhioh  of  the  processes  affords  the  greatest  economy 
as  to  time  and  work,  and  is  the  most  logical  from  a  chemical 
standpoint  ?  As  regards  the  lime  necessary  for  the  analysis, 
Mr.  Sander's  method  leaves  nothing  to  be  desired.  With 
respect  to  the  grinding  of  the  material,  Mr.  Saniter  regards 
our  suggestion,  that  fine  grinding  is  essential.  as  a  retrograde 
step.  We  can  only  repeat  what  we  said  in  our  paper,  that 
we  never  succeeded  in  decomposing  a  moderately  finely- 
ground  chrome  ore  in  one  fusion,  but  that  sometimes  two 
or  three  additional  fusions  were  necessary,  and  that  there- 
fore fine  grinding  was  an  economy  in  time.  Mr.  Saniter's 
notion  of  the  term  moderately  fiue  may  be  different  from  outs 
and,  therefore,  we  will  not  further  insist  upon  this  point. 

We  cannot  understand  how  Mr.  Saniter  obtained  such 
good  results  by  his  old  method,  as  the  undecom posed  peroxide 
of  hydrogen  must  have  reduced  some  of  his  ehromate,  a  fact 
which  he  seems  to  have  overlooked.  If  as  Mr.  Saniter 
contends  there  is  no  undecomposed  sodium  peroxide  in 
the  solution  of  the  melt,  how  is  it  that  in  his  final  modified 
process  he  recommends  the  addition  of  permanganate  of 
potash  and  hydrochloric  acid  ?  This  modification  is 
obviously  intended  to  decompose  the  sodium  peroxide ;  but 
it  seems  to  us  that  it  is  a  longer  and  more  inconvenient 
method,  owing  to  the  presence  of  chlorine,  than  the  one 
suggested  by  us,  which  consists  in  boiling  the  solution  for 
In  minutes  before  the  addition  of  acid.  We  have  proved 
that  10  minutes  boiling  is  sufficient  to  decompose  1  grm. 
of  sodium  peroxide. 

We  are  glad  to  notice  that  Mr.  Saniter  confirms  oar 
statement  as  to  the  interference  of  nickel  salts  in  the  fiual 
point  of  the  titration  in  his  original  process,  and  submit 
that  our  method  of  filtration  of  the  nickel  oxide  is  preferable 
to  that  now  suggested  by  him  of  relying  on  dilution  to 
obviate  this  difficulty. 

In  the  analysis  of  ferro-chrome  the  addition  of  barium 
peroxide  is  still,  in  our  opinion,  useless,  and  at  the  same 
time  complicates  the  process  by  necessitating  the  introduc- 
tion of  Stead's  process.     We  would  further  ask  Mr.  Saniter 


why  he  preferred  hydrochloric  acid  to  sulphuric  acid  for  the 
solution  of  undecomposed  barium  peroxiie.  This  could 
hardly  be  due  to  the  interference  of  barium  sulphate  in 
the  end  titration,  as  this  precipitate  is  formed  in  any  case 
in  this  process  b\  the  addition  of  ferrous  sulphate.  If  the 
insoluble  residue  is  barium  peroxide  and  not  barium 
ehromate.  as  we  suggested,  then  the  addition  of  acid 
would  liberate  hydrogen  peroxide,  and  re-oxidation  by 
Stead's  process  would  become  necessary.  Again,  if 
barium  cbromate  was  absent  the  barium  peroxide  could 
be  more  conveniently  removed  by  filtration.  The  reduc- 
tion, in  our  opinion,  is  due,  as  in  the  former  ease,  chiefly 
to  the  action  of  the  acid  upon  undecomposed  sodium 
peroxide ;  and  as  barium  ehromate  is  certainly  present  in 
the  residue,  the  addition  of  hydrochloric  acid  is  necessary 
[  for  its  solution.  Although  Mr.  Saniter  has  attempted  to- 
prove  the  absence  of  barium  chro*uate  by  fusing  sodium 
peroxide  with  barium  ehromate,  we  have  proved  that  barium 
peroxide  fused  with  sodium  chro  nate  is  converted  into- 
barium  ehromate,  and  this  is  what  really  takes  place  in 
fusing  a  ferro-chrome  with  the  two  peroxides. 

When  the  ferro-chrome  was  not  finely  ground  we  found 
some  1 1  it  was  left  undecomposed  after  fusion  by  Mr.  Saniter's 
barium  peroxide  method,  but  that  when  the  hydrochloric* 
acid  aDd  permanganate  was  added  the  chlorine  formed 
brought  this  into  solution.  In  our  paper  on  this  subject 
this  point  has  been  misprinted.  We  satisfied  ourselves  that 
in  the  barium  peroxide  process,  the  chromium  exists  after 
fusion  in  three  conditions,  viz.,  sodium  ehromate,  barium 
ehromate,  and  a  small  portion  of  unaltered  ferro-chrome 
(if  the  substance  is  not  sufficiently  finely  ground),  and  we 
determined  their  amounts  by  a  method,  the  details  of  which 
can  be  given.  When  we  add  sodium  peroxide  to  decompose 
the  ferrate  and  manganatc  formed,  we  do  this  in  order 
to  ensure  a  larger  evess  of  sodium  peroxide,  and  Mr. 
Saniter  must  not  conclude  that  we  are  ignorant  of  the  fact 
that  it  is  already  present. 

Dr.  C.  A.  Kohx  asked  Mr.  Saniter  whether  the  sodium 
peroxide  he  used  was  free  from  iron.  He  had  found  that  it 
contained  a  considerable  amount  of  iron,  and  was  not 
available  for  complete  analysis  of  chrome  iron-ore.  Also,  had 
Mr.  Saniter  tried  the  decomposition  of  chrome  iron-ore 
electrolytically  in  presence  of  caustic  potash,  and,  if  so,  how 
did  the  results  obtained  compare  with  those  got  by  the 
n  ethod  described. 

Mr.  G.  Watson  Gray  said  that  in  the  December  number 
of  the  Journal  he  was  astonished  to  find  that  Dr.  Rideal  and 
Mr.  Rosenblum  mentioned  that  the  higher  classes  of  chrome 
ore  were  more  troublesome  to  decompose  than  the  lower. 
His  experience  was  the  reverse.  There  were  samples  of  the 
lower  qualities  that  decomposed  very  readily,  and  samples 
of  the  higher  qualities  that  decomposed  equally  readily,  but 
the  samples  that  took  the  most  time  and  patience  were 
probably  the  lower  class  chrome  ores  which  were  on  the 
market,  and  the  sample  mentioned  by  Mr.  Saniter  as 
showing  27-49  per  cent,  was  one  of  the  very  worst  to 
decompose. 

With  regard  to  the  filtering  of  the  manganese,  iron,  and 
I  nickel  oxides  he  had  not  noticed  that  their  presence  was 
any  more  objectionable  than  in  the  case  of  testing  a  man- 
ganese ore,  where  bichromate  solution  was  used.  If  the 
solution  was  too  strong  it  certainly  interfered  with  the  clear 
perception  of  the  final  point,  but  those  who  were  accustomed 
to  make  determinations  of  peroxide  or  total  manganese  by- 
means  of  ferrous  sulphate  and  bichromate  were  well  aware 
that  if  the  solution  was  reasonably  dilute,  there  was  no 
trouble  in  arriving  at  the  final  point,  and,  when  a  small 
amount  of  copper  or  nickel  was  present,  trustworthy  results 
could  readily  be  obtained  ;  so  that  to  occupy  time  in 
filtering  off  the  insoluble  oxides  of  iron,  manganese,  and 
nickel  appeared  to  be  a  great  waste  of  time  without  any- 
counterbalancing  advantage.  The  amount  of  nickel  that 
came  from  the  crucible  he  used  was  certainly  not  worth 
taking  into  consideration,  the  crucible  having  already  stood 
about  100  fusions  and  being  stilJ  in  good  condition. 

The  method,  as  given  by  Mr.  Saniter,  worked  equally 
satisfactorily  in  his  (Mr.  Gray's)  hinds.  When  he  first 
used  peroxide  of  sodium  (about  12  months  ago)  he  did 
not  get  good  results,  but  the  failure  appeared  to  be  in  the 
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mode  of  heating,  as  he  then' used  ore  much  more  finely 
•jround. 

The  umount  of  "  spits  "  with  the  peroxide  method  did 
not  appear  to  be  more  than  what  lie  should  expect,  if  he 
simply  used  caustic  soda.  When  iisin^  Ilr.  Clark's  original 
method,  it  was  necessary  to  cover  over  the  dish  to  prevent 
loss  when  dissolving  the  melt  in  warm  water. 

Referring  to  Dr.  Kohn's  question  about  the  presence 
of  iron  in  peroxide  of  sodium,  he  (Mr.  Gray)  had  found 
varying  amounts,  as  well  as  otUer  impurities,  such  as  silica 
and  phosphorus.  He  therefore  thought  it  desirable  to  pass 
the  peroxide  through  a  fine  sieve  and  then  estimate  the 
imparities,  if  it  was  intended  to  be  used  for  any  other 
determination  than  chromium. 

Mr.  Sin  i  1:1;,  in  reply  to  Dr.  Kohn,  said  he  had  analysed 
sodium  peroxide  completely,  but  could  not  state  from 
memory  how  much  iron  it  contained.  There  was  only  a 
-mall  amount  of  sulphur  and  silica  and  a  trace  of  phos- 
phorus. In  doing  a  complete  analysis  of  chrome  ore  or 
ferro-chrome,  he  always  did  a  blank  analysis  along  with  it, 
to  check  the  impurities. 

With  regard  to  the  electrolytic  method  he  had  no 
experience ;  these  methods  wire  generally  too  complicated 
for  ordinary  use.  He  was  quite  in  accord  with  -Mr.  Gray 
in  finding  the  richer  chrome  ores  the  more  readily  decom- 
posable;  he  agreed  also  that  with  ferro -chromes,  in  the 
lower  percentages,  the  oxide  of  iron  formed  impeded  the 
reaction,  but  nevertheless  the  method  had  been  found  to 
work  perfectly  on  ferro-chromes  containing  only  10  per 
cent,  of  chromium.  He  also  believed  in  using  two  different 
methods  in  important  cases  as  a  check  on  each  other,  when 
two  good  methods  were  available,  such  as  those  of  Dr. 
Clark  or  Mr.  Stead. 

Dr.  Eideal  stated  that  he  (Mr.  Saniter)  had  modified 
the  methods ;  that  was  true,  but  the  modifications  were 
not  vital,  the  methods  as  given  last  year  worked  perfectly. 
He  found  no  reduction  of  chromium,  but  he  considered, 
when  it  was  pointed  out  by  Dr.  Clark  in  the  previous 
discussion,  that  an  excess  of  peroxide  might  sometimes  lie 
present,  and  he  therefore  modified  the  method  accordingly. 
Dr.  Rideal  said  that  he  (Mr.  Saniter)  confirmed  his  state- 
ment that  nickel  salts  interfered  with  the  fiual  point  in 
the  titration.  It  was  a  well-known  fact  that  nickel  salts 
interfered  in  concentrated  solutions,  and  for  that  reason 
he  had  always  worked  with  a  dilute  solution  as  stated.  In 
preference  to  simple  dilution  Dr.  Rideal  preferred  a  tedious 
filtration  and  washing.  It  was  quite  possible  that  with 
the  prolonged  fusion  (15  minutes)  recommended  by  Dr. 
Rideal  so  much  nickel  might  be  obtained  from  the  crucible 
as  to  render  filtration  absolutely  necessary. 

Dr.  Rideal  after  suggesting  a  reason,  which  proved  to  be 
incorrect,  as  to  why  sulphuric  acid  could  not  be  used  to 
dissolve  the  water  insoluble  residue  of  the  melt  containing 
barium  peroxide,  now  asked  for  an  explanation;  he  (.Mr 
Saniter)  would  give  him  the  facts ;  the  sulphuric  acid 
would  not  dissolve  the  water  insoluble  residue,  the  reason 
for  which  was  sufficiently  explained  by  the  experiments 
detailed.  Dr.  Kideal  still  doubted  the  presence  of  peroxide 
of  barium  in  the  melt,  but  that  also  be  considered  con- 
clusively proved  by  the  experiments  in  the  paper;  further, 
by  fusing  sodium  chromate  and  barium  peroxide  together 
it   was  attempted    10   prove    that  chromate  of   barium  was    | 

formed  during  the  decomposition   of  ferro-chrome;  s e 

chromate  of  barium  may  have  been  obtained  under  the 
conditions  of  the  experiment,  because  most  reactions  were 
reversible  by  reversing  the  relative  quantities  of  the  reacting 
materials  or  omitting  one,  as  in  the  present  case,  no  per- 
oxide of  sodium  being  present,  which  is  used  in  large  excess 
during  the  fusion. 

Dr.  Rideal  also  stated  that  he  had  found  a  portion  of 
the  ferro-chrome  to  be  dissolved  by  the  chlorine  liberated. 
In  the  first  place,  it  seemed  a  matter  of  relatively  small 
importance  whether  the  solution  was  effected  by  chlorine 
or  otherwise,  so  long  as  all  the  chromium  was  obtained 
in.  solution  in  the  toim  of  chromate.  Rut  putting  that 
aside,  the  statement  was  -<i  interesting  that  he  bad 
made  an  experiment  to  see  if  he  could  dissolve  fcrro- 
chromium  in  this  way  with  nascent  chlorine.  Finely 
pounded  fcrro-chromium   was  mixed   with  a  large  excess  if 


permanganate  of  potash  crystals  and  excess  of  hydrochloric 
acid  was  added  ;  it  was  found,  however,  that  under  these 
conditions  no  more  chromium  was  dissolved  than  with 
hydrochloric  acid  alone.  He  might  say  with  regard  to 
the  method  itself,  that  during  the  last  five  or  -ix  days  the;, 
had  tested  2.*>  samples  of  ferro-chrome  coining  in  in  the 
ordinary  course  of  daily  work.  These  had  varied  from 
11  to  31!  per  cent,  of  chromium,  and  in  no  case  bad  there 
been  any  difficulty.  Only  yesterday  a  sample  of  ferro- 
chrome  was  taken,  pounded,  and  analysed  in  three-quarters 
of  an  hour. 
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MR.    GEORGE    E.    DAVIS    IN    THE    CHAIR. 


RKCENT   DEVELOPMENTS   IN 
THE   MANUFACTURE  OF   CHLORATES. 

BY    J.    GROSSMVNN,    PH.D. 

On  the  i)th  January  1882,  the  late  Walter  Wehlon  published 
a  paper  entitled  "  On  some  Recent  improvements  on  Indus- 
trial Processes,"  in  which  he  completed  the  history  of  the 
manufacture  of  chlorates  up  to  that  date.  He  there  give- 
first  a  history  of  the  origin  of  the  chlorate  of  soda  industry, 
and  then  proceeds  to  give  an  account  of  the  methods 
patented  by  Mr.  Pechiney,  of  Salindres,  tor  its  manufacture  ; 
lie  also  incidentally  mentions  that  a  certain  amount  of 
danger  attaches  to  the  attempts  which  have  been  made  to 
utilise  the  ruothcr-liquor  from  chlorate  of  potash  by  treat- 
ing it  with  hydrochloric  acid.  He  further  gives  an  account 
of. the  process  of  separating  caloium  chloride  from  calcium 
chlorate  by  the  action  of  cold,  as  designed  by  Mr.  Pechiney. 
Rut  his  account,  as  far  as  these  points  are  concerned,  is 
really  an  account  of  the  development  of  these  industrial 
processes  in  France  ;  and  as  the  most  important  of  them, 
that  of  manufacturing  chlorate  of  soda,  originated  to  the 
best  of  my  knowledge  in  England,  though  1  have  no  doubt 
that  Mr.  Pechiney  discovered  it  quite  independently,]  will 
first  give  an  account  of  my  work  on  that  salt  as  carried  out 
between  the  years  1S76  and  1S7S. 

Early  in  1876,  when  1  was  chemist  to  Messrs.  Jos.  C. 
Gamble  and  Son,  of  St.  Helens,  1  received  from  them 
samples  of  chlorate  of  soda  such  as  were  then  in  the  market, 
aud  instructions  to  try  and  find  a  method  for  manufacturing 
these  articles.  On  examining  the  samples  I  came  to  the 
conclusion  that  they  were  made  from  chlorate  of  potash  lis 
two  processes,  viz..  by  the  action  of  tartaric  or  silieo- 
fluopc  acid.  As  fhe  price  was  then  about  2s.  in/,  per  lb., 
I  saw  a  liberal  margin  even  for  the  tartaric  acid  process, 
and  worked  this  process  out.  recovering  fhe  tartaric  acid 
and  bringing  the  cosl  to  somewhere  about  Is.  per  lb.  Un- 
fortunately by  that  time  the  price  of  chlorate  of  soda  had 
gone  down  to  Is,  6<f.  or  Is.  '.it/,  per  lb.,  with  a  prospect  ol 
further  reduction  if  any  more  were  thrown  on  the  market. 
In   1877,  Colonel   Gamble,  the   bead  of  the  firm,  suggested 
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(hat  I  should  try  whether,  on  boiling  down  a  mixture  of  salt 
and  sodium  chlorate  in  solution,  the  salt  would  separate 
out.  On  making  this  experiment  I  found  that  the  salt  did 
actually  separate  out,  and  it  then  became  only  a  matter  of 
detail  to  establish  the  manufacture  of  chlorate  of  soda  from 
crude  chlorate  cistern  liquor.  I  precipitated  the  latter  by 
carbonate  of  soda,  and  boiled  down,  fishing  out  the  salt  and 
crystallising  the  chlorate  of  soda  from  the  mother-liquor. 
It  may  be  of  interest  to  give  a  description  of  an  operation 
as  carried  on  in  1878  and  copied  out  from  the  laboratory 
book  of  the  Gerard's  Bridge  Works. 

A  chlorate  cistern  was  finished  without  muriates.  It  was 
27  }  Tw.,  and  contained  per  cb.  ft. — 

Oz. 

CI  as  chlorate 14'92 

„     chloride BS-70 

88-62 

The  proportion  of  chlorine  as  chlorate  to  chlorine  as 
chloride  is  as  1  to  5-6. 

45  lb.  of  crystallised  soda  of  98  percent.  Na;CO,+  lOAq 
were  dissolved  in  water,  and  the  above  liquor  added  to 
it  until  only  little  sodium  carbonate  was  in  excess,  while 
steam  was  passed  through  and  the  mixture  well  stirred.  It 
took  about  130  lb.  of  the  chlorate  cistern  liquor  =  in 
cb.  ft.  The  precipitate  of  carbonate  of  lime  was  dense 
and  settled  well.  The  liquor  after  settling  was  drawn  off. 
It  was  Hi  Tw.  cold,  and  contained  per  cb.  ft. — 

Oz. 

CI  as  chlorate 7'3S 

„      chloride 42-90 

50-23 

The  proportion  of  CI  as  chlorate  to  (.'1  as  chloride  is  now 
as  1  to  5 '85.  The  quantity  of  chloride  has  increased  owing 
to  the  salt  present  in  the  soda  crystals.  The  liquor  now 
occupied  3-7  cb.  ft.,  and  contained  per  cb.  ft. — 

Oz. 

Chlorate  of  soda 22  •(> 

Sodium  chloride 70-7 

The  precipitate  of  carbonate  cf  lime  was  washed  twice. 
The  first  wash-water  was  4  Tw.,  and  contained  6 "55  oz.  Na 
per  cb.  ft.  The  second  wash-water  was  1  Tw.,  and  contained 
1  "07  oz.  per  cb.  ft. 

All  the  liquors  were  mixed  together  and  boiled  down  in 
a  pot  with  a  steam  jacket.  When  about  48  Tw.  (hot), 
salt  begins  to  fall  out.  When  about  62  Tw.  hot  (=  6!l  Tw. 
cold),  the  liquor  contained  per  cb.  ft. — 

Oz. 

NaCIO* 330-5 

NaCI 385-0 

When  about  72  Tw.  hot  (  =  80  Tw.  cold),  it  contained  per 
cb.  ft.— 

Oz. 

NaClOj 420-O 

Nad 192-0 

The  liquor  was  then  boiled  down  further  in  the  laboratory, 
filtered,  and  put  away  for  crystallising.  The  fished  salt  was 
repeatedly  extracted  with  water  and  the  liquor  therefrom 
evaporated  to  crystallisation.     In  this  way  1  got — 

Oz. 

4f2  oz.  crystals  of  96  per  cent.  NaC103 38-70 

In  the  mother-liquor  from  these »'S9 

„      rough  salt 4*56 

,.      liquor  from  rough  salt 3*32 

„      salt,  second  quality 6*48 

„        „    first  quality 1'88 

„     washings l-£5 

66-38 

Calculated 79-50  oz. 

Therefore  loss 10-5    percent. 

Yield 83-5 

The  mother-liquor  has  always  very  much  the  same  com- 
position. It  is  about  80°  Tw.  and  contains  per  cb.  ft. 
about  400  oz.  chlorate  of  soda  and  from  120  to  1C0  oz. 
sodium  chloride. 


The  crystals  slightly  washed,  and  not  well,  dried  contain — 

Per  Cent. 

NaCIO 93-86 

XaCl 3-40 

Moisture  by  difference 2*74 

100-00 

and  a  little  sulphate  and  carbonate  of  soda}  but  no  iron 
lead,  or  tin. 

The  liquors  were  in  this  experiment  evaporated  more 
slowly  than  in  previous  experiments.  Some  of  the  salt  was 
a  little  coarser,  but  not  sufficient  to  make  any  difference  in 
the  washing  out  of  the  salt. 

These  experiments  were  finished  early  in  1879,  and  I 
tnen  had  also  accounted  for  the  loss  ofl6|  per  cent,  and 
satisfied  myself  that  on  a  large  scale  the  yiefd  would  almost 
be  theoretical,  and  that  on  re-crystallising  the  crude  crystals 
very  pure  NaCK);1  could  be  obtained,  as  the  following 
analysis  will  show  : — 

PerCent. 

NaCI 003 

Moisture 0-3t 

NaCIO ; 99'6S 

100-00 

It  was  then  that  Col.  Gamble's  great  experience  and 
technical  knowledge  gave  the  real  practical  finishing  touch 
to  the  work.  He  suggested  that  instead  of  carbonate  of 
soda,  I  should  use  salt-cake  for  decomposing  the  chlorate 
liquors,  and  this  being  found  to  work  satisfactorily,  Messrs. 
Jos.  C.  Gamble  proceeded  to  erect  a  plant  for  the  manufac- 
ture of  one  ton  of  chlorate  of  soda  per  week  at  their 
Hardshaw  Brook  Works  in  St.  Helens.  The  question  was 
at  that  time  discussed  whether  a  patent  for  this  process 
should  be  taken  out,  but  it  was  decided  not  to  do  so. 

In  1881  Mr.  Pechiney  took  out  an  English  patent  for 
that  identieil  process.  As  Messrs.  Gamble  had  then  already 
been  working  the  process  for  some  time,  Mr.  Peehiney's 
patent  was  practically  void.  Still  it  had  the  effect  of  making 
the  process  known  to  all,  and  I  am  not  surprised  that  under 
these  circumstances  Messrs.  Gamble,  as  I  am  informed, 
paid  Mr.  Pechiney  a  royalty,  and  thus  practically  acknow- 
ledged his  patent.  I  have  never  inquired  into  their  reason> 
for  doing  so,  but  from  the  context  it  only  appears  to  me  a 
further  illustration  of  that  wonderful  combination  of  a 
sound  knowledge  of  chemistry,  engineering,  and  business 
methods  which  have  justly  raised  Col.  Gamble  to  the  high 
position  amongst  technologists  which  he  so  worthily 
occupies. 

It  may  be  interesting  to  mention  that  whereas  for  the 
first  1 2  months  it  seemed  almost  impossible  to  sell  as  much 
as  50  or  even  25  tons  per  annum,  the  production  in  this 
country  at  the  present  date  by  this  process  alone  is  about 
500  tons  per  annum,  besides  what  is  made  by  the  magnesium 
process  to  be  mentioned  further  on. 

I  now  come  more  particularly  to  my  own  work  on 
chlorates  in  connection  with  chlorate  of  baryta.  When  I 
had  finished  my  experiments  on  chlorate  of  soda,  it  occurred 
to  me  that  it  might  be  possible  that  a  mixture  of  barium 
chloride  and  sodium  chlorate  in  solution  would  decompose 
on  boiling  down  in  such  a  manner  that  salt  would  separate 
out,  and  chlorate  of  baryta  would  predominate  in  the 
mother-liquor.  A  small  experiment  satisfied  me  that  this 
reaction  did  take  place.  I  then  made  a  numher  of  experi- 
ments on  a  larger  scale  :  the  salt  which  separated  was  fished 
out  and  washed,  the  liquor  filtered  hot  and  left  to  crystallise  ; 
the  first  crystallisation  yielded  crystals  which  contained 
72  per  cent,  of  barium  chlorate.  On  re-crystallising  these 
twice,  pure  crystals  containing  only  0*025  percent.  NaCI 
were  obtained.  From  an  entry  in  the  old  laboratory  book 
I  find  that  in  March  1881,  I  had  established  that  the 
composition  of  the  crystals  of  chlorate  of  baryta  was 
Ba(CIO;j);H2( ),  a  matter  on  which  the  text-books  seemed 
to  be  doubtful  up  to  then.  A  plant  was  put  up  at  Gerard's 
Bridge  in  1881  for  the  manufacture  of  chlorate  of  baryta. 
The  plant  and  process  have  since  passed  over  to  the  United 
Alkali  Co.,  who  are  still  carrying  it  on.  The  process 
was  not  patented,  and  it  is  an  extraordinary  thing,  reflecting 
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great  credit  on  the  many  chemists  who  must  have  been 
connected  with  it,  that  this  process  has  been  working  for 
15  years  without  becoming  known  ;  it  was  only  brought 
before  the  public  four  months  ago  in  the  opening  address  of 
our  Chairman,  Mr.  Davis.  The  production  of  chlorate  of 
baryta  in  this  country  by  my  process  amounts  to  about  :i(> 
tons  per  annum.  Its  use  is  almost  entirely  pyrotechnical, 
a  small  quantity  being  used  for  making  other  chlorates  in 
solution,  by  decomposition  with  different  sulphates. 

I  next  directed  my  attention  to  the  manufacture  of 
ehlorate  of  ammonium.  Before  making  experiments  upon 
this  substance  I  went  to  see  my  friend  the  late  Prof.  Schor- 
temmei  in  Manchester,  but  found  that  even  he,  whose 
knowledge  was  phenomenal,  could  give  me  no  further  in- 
formation than  what  was  contained  in  the  text-books,  viz., 
that  it  was  likely  to  be  explosive.  An  experiment  made 
on  the  small  scale  showed  that  on  boiling  down  a  mixed 
solution  of  ammonium  chloride  and  sodium  chlorate,  sodium 
chloride  separated  out.  I  then  made  an  experiment  ou  a 
larger  scale  ;  the  solution  of  sodium  chlorate  and  ammonium 
chloride  was  1  oiled  down  in  a  steam-jacketed  enamelled 
pan,  the  ealt  was  fished  out,  and  the  hot  concentrated 
solution  filtered.  1  thus,  on  cooling,  obtained  a  large  crop 
of  crystals  of  ammonium  chlorate,  NH4CiO:t  (about  at)  lb.)  ; 
this  was  well  drained,  and,  for  fear  of  accidents,  I  placed 
it  in  an  iron  pot  and  carried  it  myself  into  a  large  empty 
shed.  But  within  24  hours  it  exploded  with  great  violence, 
knocking  a  large  hole  into  the  bottom  ot  the  iron  pot. 
This  finished  my  experiments  ou  chlorate  of  ammonium, 
which,  but  for  the  unfortunate  property  of  exploding  at  the 
wrong  time,  might  be  a  very  useful  article  in  the  manu- 
facture of  explosives.  It  is  a  very  curious  fact  that,  of  two 
samples  which  I  took  at  the  same  time  and  placed  in  sealed 
bottles,  one  exploded  about  six  months  later,  and  the  other 
may  not  have  exploded  yet,  as  I  have  never  heard  any- 
more about  it. 

This  brings  us  to  the  beginning  of  1SS'2,  when  I  left 
Messrs.  Gamble  to  commence  business  on  my  own  account 
in  an  entirely  different  direction  ;  but  before  giving  a  short 
account  of  what  progress  has  been  made  since  then  in  the 
manufacture  of  chlorates,  I  will  refer  again  to  the  remark 
made  by  Mr.  Weldon  that  a  certain  amount  of  danger 
attaches  to  the  process  of  treating  the  mother-liquor  from 
chlorate  of  potash  with  hydrochloric  acid.  I  had  made  a 
number  of  experiments  as  early  as  September  1K76  on  the 
laboratory  scale,  and  found  that  if  the  mother-liquor  is  run 
into  the  acid  and  steam  passed  through  at  the  same  time, 
there  is  not  the  slightest  danger  in  this  process,  and  I 
obtained  bleaching  powder  testing  35*7  by  it.  I  repeated 
these  experiments  on  a  large  scale  iu  a  Weldon's  still,  and 
worked  a  number  of  operations,  being  all  the  time  either  in 
the  still-house  or  on  the  top  of  the  still.  The  evolution  of 
chlorine  was  quite  regular,  and  there  was  no  sign  of  any 
explosion.  I  am  particular  in  mentioning  this,  as  there  are 
so  many  erroneous  statements  unfortunately  found  in  our 
literature,  copied  from  one  book  to  another  for  generations 
by  the  gentlemen  who  make  it  their  business  to  write  books, 
that  1  consider  it  the  duty  of  every  chemist  to  correct  such 
Statements  whenever  he  has  the  opportunity  to  do  so. 

There  is  nothing  to  record  in  the  year  IsSl',  except  that 
a  patent  was  taken  out  by  T.  \V.  Botcomlcy  and  K.  ]■'.  S. 
Molcsworth  (this  Journal,  1882,  07)  to  make  ehlorate  of 
soda  from  chlorate  of  potash  or  from  crude  chlorate  of 
lime  liquors  by  decomposing  them  with  bitartrate  of  soda. 
As  by  that  time  ehlorate  of  soda  was  below  Is.  per  pound, 
it  is  not  likely  that  the  patentees  made  a  large  fortune  out 
of  that  patent.  In  lS'S.'l  a  remarkable  patent  was  taken 
out  by  W.  Weldon  (Kng.  Pat.  99)  ;  it  related  to,  viz.:  — 
"Improvement  for  the  recovery  of  sulphur  from  alkali 
waste."  At  that  time  Mr.  Weldon  was  greatly  enamoured 
with  Schaffner  and  Helium's  process,  which  consists  in 
boiling  alkali  waste  with  chloride  of  magnesium.  In  order 
to  get  magnesium  chloride  cheap,  be  proposed—  for  the  firsl 
time,  as  tar  a-  1  know — to  use  milk  of  magnesia  instead  of 
lime  for  the  manufacture  of  the  crude  chlorate  liquors,  to 
crystallise  out  the  chlorate  of  potash  in  the  usual  way,  and 
to  use  the  mother  liquors  for  the  evolution  of  sulphuretted 
hydrogen  from  alkali  waste.  It  is  extraordinary  that  a 
man  id'  Mr.  Weldon's  experience  should  have  been  carried 


away  by  his  anxiety  to  obtain  magnesium  chloride  in 
solution  for  the  express  purpose  of  Schaffner  and 
Helbig's  process  so  far  as  to  have  entirely  overlooked  the 
advantages  which  might  be  derived  from  this  process  for 
the  manufacture  of  chlorates.  At  that  time  Schaffner  and 
Helbig's  process  must  have  shown  distinct  signE  of  failure:  in 
itny  case  Mr.  Weldon  did  not  proceed  with  tin-  patent.  On 
the  :ilst  October  of  the  same  year,  however,  Messrs.  K.  K. 
Muspratt  and  (i.  Eschelmann  took  out  an  almost  identical 
patent  for  the  express  purpose  of  making  chlorates;  that  is, 
they  proposed  to  pass  chlorine  gns  through  magnesia 
suspended  in  water.  The  chlorate  which  remained  in  the 
mother-liquors  was  to  be  liberated  by  hydrochloric  acid, 
and  magnesium  chloride  and  chlorate  of  potash  were  thus 
to  be  made  as  it  were  in  one  operation.  There  can  be  no 
doubt  that  this  process  constitutes  one  ot'  the  greatest 
improvements  that  have  been  made  in  the  manufacture  of 
chlorates,  although  it  has  the  inevitable  objection  which  all 
processes  have,  by  which  two  articles  ;ue  made  at  the  same 
time,  viz.,  that  it  is  impossible  to  determine  the  exact  cost 
price  of  each.  Moreover,  to  a  certain  extent  the  produc- 
tion of  chlorates  would  have  to  be  regulated  by  the  ability 
to  sell  the  resulting  magnesium  chloride.  By  a  further 
patent  taken  at  the  same  date  the  same  inventors  apply  that 
process  to  the  manufacture  of  chlorate  of  soda,  decomposing 
the  crude  chlorate  of  magnesium  liquor  by  carbonate  of 
soda  or  caustic  soda. 

In  a  previous  patent,  August  15th,  the  chloride  of 
magnesium  was  re-converted  by  evaporatiug  the  mother- 
liquors  and  heating.  In  1884,  on  April  5th,  a  patent  was 
taken  out  by  J.  Wilson,  Berwick-ou-Twced  (Kng.  Pat. 
5975),  for  passing  chlorine  through  a  mixture  of  magnesia 
and  chloride  of  potassium,  and  tor  recovering  chlorine, 
hydrochloric  acid,  ami  magnesia  by  evaporating  the  result- 
ing mother-liquors  and  heating  them  in  a  inutile  furnace. 
I  may  briefly  mention  that  in  1885,  at  the  International 
Inventions  Exhibition  in  London,  Messrf,  .1.  Muspratt  and 
Sons  exhibited  for  the  first  time  in  this  country  potassium 
chlorate  and  sodium  chlorate  made  by  the  magnesium 
process;  and  Messrs.  Gamble  exhibited  chlorate  of  soda 
and  chlorate  of  baryta  made  by  my  process. 

In  18£6,  November  6th  (Eng.  Pat.  14,344),  Mr.  J.  W. 
Kynaston  obtained  a  patent  by  which  he  proposed  to 
remove  part  of  the  calcium  chloride  in  the  chlorate  of 
potash  mother-liquors  by  boiling  the  latter  with  lime.  An 
ox)  chloride  is  formed,  which  crystallises  out  on  cooling,  and 
which  he  claims  to  be  a  very  stable  compound  when  sus- 
pended in  a  solution  of  calcium  chloride.  I  had  made 
similar  experiments  while  at  Messrs.  Gamble's  works,  but 
the  results  which  I  got  were  never  satisfactory,  and  I  am 
afraid  Mr.  Kynaston  has  not  been  able  to  overcome  the 
difficulties  either,  as  to  the  best  .  t  mj  Knowledge  the  pro- 
cess is  not  it,  use  anywhere.  In  Iss;,  June  8th  (Kng.  Pat. 
8217),  G.  II.  Bolton,  J.  R.  Wyldc,  an. I  II  \uer  took  out 
a  patent  entitled  "Improvements  in  or  relating  to  the 
manufacture  of  permanganate  of  soda,  or  of  a  mixture  of 
the  same  with  other  disinfecting  or  oxidising  matters." 
They  proposed  to  use  chlorine  foi  the  purpose  of  converting 
potassium  manganate  into  permanganate  ;  chlorate  is  formed 
at  the  same  time,  and   the  two  salts   are    to  be    separated  by 

evaporation  and  crystallisation.     The  same  inventors  took 

out  another  patent  on  duly  1:1th.  1888,  entitled  "  Improve- 
ments in  the  manufacture  of  permanganates  and  chlorates/1 
by  which  they  treat  a  solution  of  manganate  of  soda  with 
chlorine,  and  thus  got  a  mixture  of  sodium  permanganate, 
chlorate,  and  chloride  iu  solution,  which  they  evaporate  to 
about 'jo  Tw.  They  then  add  potassium  chloride  almost 
equivalent  in  quantity  to  the  sodium  permanganate,  and  on 
letting  the  solution  cool  permanganate  of  potash  crystallises 
out.  The  mother-liquor  is  further  coiK.iin.itcd  to  130  Tw., 
when  more  sodium  chloride  can  be  fished  out.  and  the 
liquor  will  yield  another  crop  of  permanganate  crystals. 
The  mother-liquor  from  these  is  treated  with  sulphuretted 
hydrogen  or  a  soluble  sulphide  to  remove  the  manganese, 
and  tiien  contains  a  mixture  ^^  chlorate  and  chloride  of 
soda,  which  can  be  worked  up  into  chlorate  of  potash  or 
chlorate  of  soda  as  required. 

On  20th  October  1888  (Ehg.  Pat.  15,097),  a  patent  was 
taken  out  by  .1.  K.   Wyhle,   M.  J.  Ilanimill,  and   H.   Auer, 
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entitled  "  Improvements  iu  or  appertaining  to  the  separation 
of  chlorate  of  potash  or  magnesium  or  other  similar  salt  in 
mother-liquor  from  solutions  thereof." 

The  purpose  of  this  patent  is  to  subject  the  mother- 
liquors  from  the  manufacture  of  potassium  chlorate,  in 
which  from  15 — 20  per  cent,  of  the  chlorate  is  lost,  in  a 
suitable  apparatus  to  the  action  of  cold,  when  about  two- 
thirds  of  the  chlorate  in  solution  will  be  crystallised  out, 
and  can  be  recovered.  This,  no  doubt,  is  one  of  the 
greatest  advances  made  within  the  last  10  years  in  the 
manufacture  of  chlorates,  but  as  Mr.  M.  J.  Hammill  has 
given  a  full  description  of  it  in  this  Journal,  March  30th, 
1889,  it  is  not  necessary  for  me  to  enter  any  further  into 
the  details  of  it.  The  piocess  is  worked  very  satisfactorily 
by  the  United  Alkali  Company,  in  St.  Helens.  On  the  16th 
February  1887  (Eug.  Pat.  2786),  a  patent  was  taken  by 
Messrs.  E.  K.  Muspratt  and  G.  Eschelmann  for  "  Improve- 
ment in  the  manufacture  of  chlorates,  and  the  magnesium 
hydrate  suitable  for  use  therein."  They  propose  in  this 
patent  to  use  magnesium  hydrate  in  preference  to  magnesia, 
and  describe  the  way  in  which  to  prepare  the  hvdrate. 
On  the  16th  October  1889  (Eng.  Pat.  16,460),  D.  Gamble, 
St.  Helens,  patented  as  a  communication  from  A.  II.  l'e 
chiney,  Salindres,  "Improvements  in  the  manufacture  of 
chlorate  of  soda."  This  patent  consists  in  mixing  salt-cake, 
lime,  and  water,  and  passing  chlorine  through  the  mixture, 
thus  really  doing  in  one  operation  what  had  been  done  in 
two  operations  up  till  then. 

On  the  19th  May  1893  (Eng.  Pat.  10,053),  A.  .1.  Boult, 
London,  pateuted,  as  a  communication  from  A.  Nieske,  of 
Dresden,  "  Improvements  in  or  relating  to  the  manufacture 
of  chlorates."  He  mixes  the  "  octagon  "  liquors  with  chloride 
of  potassium  and  then  adds  sufficient  salt-cake  to  decom- 
pose all  calcium  chloride.  He  evaporates,  fishes  out  the 
salt,  and  crystallises  the  chlorate  of  potash  from  the  con- 
centrated solution.  There  is  a  guileless  remark  in  that 
patent,  that  if  it  be  intended  to  make  chlorate  of  soda,  the 
chloride  of  potassium  is  not  to  be  mixed  with  the  "  octagon  " 
liquors;  but  where  in  that  case  the  difference  comes  in 
between  this  method  and  the  one  worked  out  in  St.  Helens, 
and  which  Pechiney  patented  in  1881,  is  more  than  lean 
understand.  He  also  proposes  to  treat  strontium  or  barium 
hydrates  with  chlorine,  and  convert  these  into  chlorate  of 
potash  and  chlorate  of  soda  ;  but  neither  of  these  processes 
are  likely  to  be  used  much  in  the  near  future,  nor  does  the 
patent  appear  to  me  to  be  particularly  strong.  A  patent 
was  taken  out  by  K.  J.  Bayer  (Eng.  Pat.  17,978)  under  the 
title  of  "  Improvement  in  the  manufacture  of  potassium 
chlorate,"  the  object  of  which  is  to  recover  chlorine  lost  as 
calcium  chloride  in  the  manufacture  of  potassium  chlorate; 
and  for  this  purpose  oxide  of  zinc  is  used  instead  of  lime. 
Three  equivalents  of  oxide  of  zinc  are  mixed  with  one 
equivalent  of  potassium  chloride  and  heated  to  983  C.  with 
a  suitable  quantity  of  water;  chlorine  is  then  admitted. 
Potassium  chlorate  crystallises  out  on  cooling.  After 
decantation,  the  mother-liquor  is  evaporated  to  about  60 
B.,  when  on  cooling  a  further  quantity  of  potassium 
chlorate  is  obtained.  Finally,  the  mother-liquor  is  evapo- 
rated to  dryness,  with  addition  of  a  little  hydrochloric  acid 
to  decompose  any  traces  of  chlorate. 

There  are  two  patents  relating  to  the  manufacture  of 
potassium  chlorate  and  sodium  chlorate  from  their  respec- 
tive carbonates.  The  first  of  these  patents,  taken  out  by 
J.Hargreaves,  of  Farnworth-in-Widues,  and  Thomas  Bird,  of 
Cressington  (Eng.  Pat.  18,526),  is  entitled  "  Improvements 
in  the  manufacture  of  chlorates  of  sodium  and  potassium." 
The  chlorate  is  made  by  passing  chlorine  into  a  solution  of 
caustic  soda,  sodium  carbonate,  or  bicarbonate.  The 
absorbing  vessels  are  specially  constructed  with  agitators. 
The  gas  is  passed  through  these,  so  that  the  gas  enters 
where  the  conversion  into  chlorate  is  almost  completed. 
During  the  reaction  sodium  chloride  is  deposited,  and, 
where  sodium  carbonate  is  used,  some  bicarbonate.  To 
render  all  the  soda  available,  agitators  are  employed. 
To  separate  the  chlorate  from  the  salt,  the  contents  of  "the 
absorber  are  run  off  into  a  filter  or  centrifugal,  steam  in 
either  case  being  forced  downwards  through  the  residual 
mass  of  chloride.  The  solution  so  obtained  is  evaporated  to 
a  strength   of   100° — 120°  Tw.    and  run  into  crystallisers. 


When  the  chlorine  has  to  be  aspirated  through  the 
absorbers  by  an  exhauster,  the  exit  gases  are  passed  over 
soda  or  other  suitable  medium  to  remove  all  traces  of 
chlorine  gas  that  may  have  passed  away  unabsorbed. 

According  to  the  other  patent  taken  out  by  T.  T.  Best 
and  J.  Brock,  Liverpool  (Eng.  Pat.  19,189),  entitled 
"  Improvements  in  the  manufacture  of  chlorate  of  soda," 
chlorine,  preferably  diluted  by  inert  gases,  is  passed  into  a 
concentrated  solution  of  sodium  carbonate  to  saturation. 
The  process  is  preferably  conducted  at  ordinary  tempera- 
ture, and  should  not  rise  above  100°  F.  The  cleared 
solution  is  concentrated  to  cause  sodium  chlorate  to  salt 
out,  and  it  is  then  set  to  crystallise. 

It  is  evident  from  the  last  two  patents  that  the  minds  of 
'those  connected  with  the  manufacture  of  chlorate  are  now 
working  again  in  the  direction  of  using  sodium  carbonate 
for  the  purpose.  I  must  confess  that  I  cannot  see  any 
economy  in  these  patents,  even  if  they  were  taken  out  for 
getting  rid  of  unsaleable  weak  soda  ash.  Considering  that 
there  are  practically  six  equivalents  of  salt  formed  for  every 
equivalent  of  chlorate,  I  cannot  help  looking  upon  these 
patents  as  a  very  expensive  method  of  making  salt.  In 
conclusion,  I  may  say  that  I  have  not  touched  in  any  way 
upon  the  electrical  methods  used  for  the  production  of 
chlorates,  as  there  is  at  present  too  little  known  of  them  to 
enable  me  to  give  a  satisfactory  report. 

Disci  *si«x. 

Mr.  Grimshaw:  With  regard  to  the  attempt  to  use 
zinc  oxide  instead  of  calcium  oxychloride,  Dr.  Gross- 
maun  did  not  say  whether  it  was  proposed  to  pass  the 
chlorine  into  water,  leaving  the  chlorate  behind,  or  whether 
it  was  left  for  someone  else  to  try  this  process,  in  which 
case  they  would  require  to  be  pretty  well  guarded,  as  the 
explosion  took  place  at  or  near  the  surface  of  the  liquid, 
and  it  was  surprising  the  force  which  was  produced.  He 
endorsed  Dr.  Grossmann's  views  as  to  calcium  oxychloride. 
It  was  a  remarkably  suitable  compound  so  long  as  it  was 
immersed  in  the  mother-liquid,  and  it  was  very  easily 
crystallised,  but  the  crystals  soon  decomposed  on  coming  in 
contact  with  the  air. 

The  Chairman  said  it  was  very  enjoyable  to  hear  how 
chemists  had  gone  through  fire  and  water  iu  making  these 
compounds  on  a  large  scale.  Just  before  Dr.  Grossmaun 
commenced  manufacturing  them,  a  certain  firm  in  London 
started  to  make  chlorate  of  ammonia,  and  they  proceeded  to 
boil  down  this  liquor  in  steam-jacketed  pans,  which  resulted 
in  the  demolition  of  the  buildings  in  which  the  operations 
were  conducted.  In  this  case  they  did  not  produce  the 
crystals,  whereas  Dr.  Grossman  had  got  the  crystals,  and 
the  explosion  followed.  With  reference  to  Dr.  Grossmann's 
statement  as  to  using  up  all  the  rough  chlorate  mother- 
liquors,  in  his  (Mr.  Davis's)  time  at  St.  Helens  these 
mother-liquors  were  used  up  by  running  them  into  the  acid 
and  passing  them  into  the  chamber  with  a  weak  bleaching 
powder,  and  then  taken  to  the  chlorate  pipkins  and 
finished  off.  They  soon  found  it  was  not  safe  to  continue 
this  process,  and  the  heavy  top-stones  were  removed. 

Dr.  Grossman-,  in  reply  to  Mr.  Hart,  said  that  Mr. 
Gamble  commenced  the  chlorate  of  potash  process  at  St. 
Helens  in  1848.  It  was  considered  at  the  time  to  be  a 
most  unsaleable  article — about  half  a  ton  a  week  was 
made.  It  could  not  be  made  at  the  price — half  a  crown  a 
pound.  Fifteen  years  ago  a  large  firm  of  match  makers  in 
this  country  used  five  tons  a  week  of  chlorate  of  potash, 
and  they  were  using  considerably  more  at  the  present 
time.  In  reply  to  Mr.  Grimshaw's  remarks  about  zinc 
oxide,  he  had  no  further  information  about  the  process  than 
what  was  set  forth  in  the  specification  ;  and  he  should  think 
it  very  unlikely  from  the  properties  of  zinc  chloride,  and 
from  the  way  in  which  it  behaved  in  boiling  down,  that 
the  yield  would  be  very  great.  With  reference  to  the 
Chairman's  remarks  as  to  the  explosions  in  London,  he  was 
not  aware  that  anyone  had  worked  at  the  process  at  the 
same  time. 
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MR.    GEORGE    E.    DAVIS    IN    THE    CHAIR. 


ON   DESTR1  l   TORS   FOR  CONSUMING  TOWN 

REFUSE— THEIR  REQUIREMENTS,  DEFE(  TS,  AND 

MODES  in    IMPROVEMENT. 

BY   STEVENSON    MACADAM,    PH.D.,  F.R.B.E.,  F.I.C.,    F.C.S.,   ETC. 

The  subject  of  destructors  for  consuming  the  refuse  of 
towns  has,  in  recent  years,  assumed  much  importance, 
owing  to  an  increasing  difficulty  in  getting  quit  of  house- 
garbage,  shop-sweepings,  and  other  offensive  matters,  all  as 
comprehended  under  the  general  title  of  Police  Manure. 

The  difficulty  has  arisen  partly  from  a  change  iu  the 
character  of  the  manure.  Previously  much  faecal  matter  or 
night-soil  was  incorporated  with  the  material,  but  the 
water-carriage  system  so  largely  adopted  in  cities  such  as 
Edinburgh,  and"  the  pail  system  used  in  many  parts  of 
cities  anil  towns  in  England,  have  withdrawn  much  of  what 
was  of  fair  fertilising  properties,  and  have  necessarily  left 
the  remainder  of  less  manorial  value. 

Attempts  have  been  made  to  meet  the  difficulty  of 
disposal  of  the  material  by  acquiring  the  right  to  old 
quarries  and  disused  brickfields,  and  depositing  the  refuse 
there  ;  but  such  accumulations  of  putrescent  matter  have 
resulted  in  being  a  nuisance  alike  to  the  atmosphere  in 
the  neighbourhood  and  to  the  water  drainage  from  such 
localities.  The  authorities  of  populous  places  have  there- 
fore had  to  face  the  necessity  of  providing  other  outlets 
or  means  of  disposal. 

The  employment  of  destructors  for  the  purpose  is 
comparatively  of  modern  date,  as  it  was  only  in  1876: — 
20  vears  ago — that  the  first  destructor  was  systematically 
employed  for  the  treatment  of  town  refuse,  and  for  reducing 
it  to  an  innocuous  residue. 

Simultaneously,  attempts  were  made  by  a  process  of 
sorting  and  sieving  the  refuse,  to  deal  with  it  in  a  satis- 
factory manner — using  the  finer  portions  for  compounding 
a  manure  with  night-soil,  fish-remains,  &c,  and  otherwise 
by  classifying  the  remainder  and  partially  consuming  it. 
But  whilst  sueli  a  mechanical  process  was  somewhat  success- 
ful as  a  stage  in  the  operations,  and  is  -till  kept  up  in  a  few- 
place-,  vet  then-  has  been  of  recent  years,  and  still  is.  a 
general  agreement  of  opinion  amongst  all  those  who  have 
considered  the  subject,  that  the  most  satisfactory  results  in 
dealing  with  town  refuse  must  be  looked  for  in  the  treat- 
ment of  it  in  well-constructed  and  well-worked  destructors. 

The  general  nature  of  town  refuse  collected  in  populous 
places  is  much  the  same  iu  quality.  The  main  part  consi-ts 
of  the  contents  of  ash-buckets,  including  cinders,  coal  ashes, 
refuse  vegetables,  tea  leaves,  fish  cleanings,  and  bones, 
animal  debris  of  all  kinds,  dead  dogs,  cats,  rats,  &c. — not  to 
speak  of  old  tin  can-,  broken  crockery,  &c.  ;  then  we  have 
the  content-  of  shop  buckets,  including  floor  sweepings, 
cinders,  and  coal  ashes,  waste  papers,  &c. ;  and  further, 
from  certain  shops  and  markets  there  are  putrid  meat  and 
fish,  deeming  Fruit,  &c,  &C.  Ml  of  these  materials,  with  a 
little  selection  and  withdrawal  of  occasional  pots  and  pans, 
broken  fenders,  aerated  water  and  other  bottles,  must  be 
disposed  of  in  the  destructor. 

Now  a  good  working  destructor  must  be  prepared  to 
consume  all  the  organic  part  of  town  refuse  under  three 
conditions  :  — 

1st.  That  the  inflaming  part  of  the  refuse  shall  be  burned 
into  non-smelling  and  practically  innocuous  gases  ; 

2nd.  That  a  good  cinder  shall  then  be  obtained,  which 
will  continue  to  burn  and  glow,  without  evolving  foul  gases  ; 
and 

:trd.  That  ultimately  a  hard,  vitreous,  or  glassy  residue 
shall  be  obtained,  commonly  known  as  clinker,  which  will 
be  practically  non-smelling,  and  which  may  be  utilised  for 
road  making  and  in  cement  making. 

These  conditions  necessarily  require  to  be  supplemented 
by  the  arrestment  of  all  escaping  dust  by  careful  working  of 
the  destructor  proper,  and  by  providing  efficient  dust 
chambers    for    the    temporary  lodgment   of   the  finer   dust. 


When  all  these  conditions  are  properly  fulfilled,  the  refuse 
from  towns  may  be  consumed  in  destructors  without 
becoming  a  nuisance  to  the  neighbourhood,  either  as  to 
smell  or  dust  These  .satisfactory  results  have  been  attempted 
in  several  forms  of  destructors. 
The  Fryer's  destructor.  Fig.  1,  was  practically  the  earliest  in 

Fig.  1. 


A,  Feed-hole  i  It.  dead  hearth  ;  C,  fire-bar  grating ;  1),  ashpit :  and 
E,  main  flue  to  chimney. 

use,  and  the  larger  number  of  destructors  in  operation  in  the 
Kingdom  are  on  this  plan.  Each  cell  or  furnace  has  a  fire- 
bar grating  of  5  by  5  feet,  with  a  dead  fire-clay  hearth 
behiud  of  4  by  .'>  feet,  making  altogether  a  cell  area  of 
'J  by  5  feet.  The  fire-bars  have  an  upward  slope  from  the 
front  towards  the  back  of  1  in  :t.  When  each  cell  or 
furnace  is  properly  started,  the  towu  refuse  is  dropped  in 
by  a  feed  opening  right  down  on  the  dead  hearth,  where  it 
may  lie  for  a  time  drying  and  stewing.  It  is  then  raked 
forward  over  the  cinder  on  the  fire-bars,  and  active  combus- 
tion of  the  lighter  parts  at  once  ensues,  whilst  stewing  and 
combustion  of  the  heavier  parts  also  takes  place.  The 
products  of  combustion,  as  well  as  those  of  stewing,  go 
out  at  the  back  of  the  cell  or  furnace  quite  near  the  feed 
opening,  and  pass  into  the  main  flue  without  being  brought 
over  the  hotter  part  of  the  hearth,  where  the  red-hot  cinder 
lies.  Iu  the  re-charging  of  each  cell  with  more  refuse,  the 
stuff  again  falls  on  the  dead  hearth,  and,  whilst  there,  the 
drying  and  stewing  vapours  are  at  once  carried  out  by  the 
back  into  the  main  flue,  and  are  not  brought  over  the  hotter 
part  of  the  cell  or  furnace.  It  follows,  therefore,  that  there 
is  ample  opportunity  afforded  for  imperfectly  consumed 
gases  to  escape  unhurned  into  the  main  flue,  from  which, 
unless  the  temperature  there  is  very  higb,  they  nui-t  escape 
to  the  chimney  and  hence  into  the  atmosphere  of  the 
neighbourhood.  My  observations  on  the  Fryer's  destructors 
in  actual  operation  have  not  led  me  to  the  conclusion  that, 
under  ordinary  can-  and  attention,  they  can  be  worked  satis- 
factorily. Indeed,  at  only  one  station,  viz.,  at  Whitechapel 
in  London,  did  I  see  this  destructor  fulfilling  all  the  con- 
ditions of  a  destructor,  and  the  success  there  was  mainly 
due  to  the  apparatus  being  under  the  constant  charge  of 
skilled  Stokers  and  under  high-class  supervision. 

In  the  Fryer's  destructor  proper,  the  supply  of  air  to  the 
cells  or  furnaces  is  entirely  determined  by  the  draught  in 
the  chimney  stalk  necessarily  causing  a  suction  of  the  air 
through  the  burning  refuse  matter.  There  is  no  forced 
draught  of  any  kind  under  the  fire-bars,  and  the  ashpits 
are  quite  open.  The  general  result  of  working  this 
destructor,  therefore,  is  that  the  heats  are  not  sufficient  for 

fully  dealing  with  the  combustion  of  the  refuse.  There  is 
a  tendency  for  foul-smelling  gases  to  pass  away  un- 
consumed;  for  the  cinder  stage  to  be  only  a  dull  red-heat, 
and  for  the  elinkering  of  the  residue  to  be  imperfect.  1 
have  seen  the  stuff  dragged  out  of  this  destructor  in  an 
inflaming  condition,  and  tiic  cinder  and  clinker  still  glowing 
and  burning,  and  evolving  organic  and  sulphur  gases  moat 
abundantly,  rendering  the  atmosphere  quite  suffocating  and 
nauseous,  whilst  the  tine  dust  was  being  blown  about  all 
around  and  over  into  neighbouring  properties. 

The  imperfectly  burned  gases  leaving  the  Fryer's  cell, 
and  going  by  the  maiu  fine  to  the  chimney,  are  supposed  to 
be  consumed  in  the  main  fine,  but  unless  the  temperature 
there  is  a  full  red  heat,  about  1,500'  F.,  these  gases  cannot 
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be  properly  burned  there.     As  1  have  often   seen  the  main 
■flue  at   a  black-red  heat,  not  above  1,000    1".,  it   was  im- 
possible that  the  organic  gases  could  be  rendered  innocuous.   , 
The  deficiency   has   apparently    been   admitted    at   several   ! 
stations  by  the  construction  in  the  main  flue,  between  the 
cells  and  the  chimney,  of  a  cremator  where  coke  is   being   i 
burned,  and  the  gases  travel  over  the  bed  of  red-hot  coke, 
and    are    there   consumed.       In    this    way    the    admittedly 
imperfect  combustion  of  the  refuse  products  in  the  cells  is 
inet  by  the  use  of  a  cremator,  which  requires  extra   Labour, 
and  involves  additional  cost  in  fuel. 

In  the  Horsfall  destructor,  Fig.  2.  there  are  two  important 


A,  Eopper  feeder,  generally  dispensed  with;  l-J.  fire-bar  grating; 
C,  escape  service  flue  at  front  ;  Dfashpit;   i  air-blast ;  and 

i'\  main  fine  to  chimney. 

improvements,  and  both  couducing  to  more  perfect  combus- 
tion. First,  whilst  the  cells  are  ted  from  behind,  the 
■escaping  gases  and  vapours  pass  away  from  the  cells  near 
the  front  of  the  furnace  :  and  second,  that  a  -team-air  blast 
n troduced  below  the  fire-grate  in  a  closed  ashpit,  which 
admits  of  a  forced  air  draught  being  sent  through  the  burn- 
ing refuse. 

The  first  of  these  improvements  is  carried  out  by  pro- 
viding a  number  of  openings  in  the  side  wall  and  roof  near 
the  front  of  each  cell,  which  communicate  directly  with  a 
branch  or  service  Hue  leading  to  the  main  tlue,  and  through 
which  all  the  burned  gases  and  escaping  vapours  must 
leave  the  cell,  and  ultimately  pass  to  the  chimney  stalk. 
As  each  cell  is  fed  from  behind,  either  by  a  hopper,  or  as 
generally  practised,  through  a  back-feed  opening,  it  neces- 
sarily follows  that  any  stewing  process  which  may  occur 
when  the  refuse  is  freshly  thrown  in,  takes  place  at  the 
back  of  the  furnace,  away  from  the  outlet  flue,  and  that 
vapours  produced  at  the  back  of  the  hearth  must  pass  over 
the  whole  bed  of  material  lying  on  the  hearth  before  they 
escape  at  the  front  part  of  the  cell. 

In  principle,  therefore,  the  Horsfall  destructor  cell  should 
do  the  work  of  more  fully  burning  the  refuse  gases  than  in 
cells  where  the  feeding  of  the  refuse  and  the  escaping  gases 
and  vapours  take  place  at  the  same  end  of  the  cell ;  but  for 
practical  working,  and  having  regard  to  the  raking  forward 
of  the  fresh  refuse  over  the  whole  available  heartb,  it  does 
follow  that  there  is  too  little  glowing  hearth  over  which  the 
organic  smelling  vapours  are  compelled  to  pass,  to  admit 
of  the  regular  and  efficient  raising  in  temperature  and  com- 
bustion of  the  whole  into  non-smelling  and  innocuous 
gases. 

The  second  improvement,  consisting  of  the  steam-air 
blast,  is  not  only  of  great  service  in  admitting  of  a  full 
draught  of  air  permeating  the  fire-bars  and  quickly  raising 
the  temperature  of  the  refuse  debris  on  the  fire-bar  grating 
beyond  what  is  possible  by  mere  chimney-draught ;  hut,  in 
addition  thereto,  the  steam,  in  passing  through  the  glowing 
carbonaceous  cinders,  becomes  broken  up  and  yields  two 
highly  combustible  gases,  viz.,  hydrogen  and  carbonic 
oxide,  and  such  being  afterwards  burned  in  the  atmosphere 
of  the  cells  and  in  the  service  and  main  flues,  most  mate- 
rially assist  in  raising  the  temperature  and  in  consuming 
the  noxious-smelling  gases  evolved  from  the  fresh  or  non- 
charred  town  refuse,  and  aiding  in  these  being  changed  into 
innocuous  and  non-  smelling  gases. 


Difficulties,  however,  do  arise  in  working  the  II"  -fill 
destructor,  owing  to  the  closing  up  of  the  comparatively 
small  escape  openings  leading  into  the  escape  service  flue, 
which  is  due  to  partial  fusion  of  the  brickwork  at  the  high 
temperature  and  the  adhesion  of  dust  particles  to  the 
sides  of  the  openings.  The  result  is  the  reduction  of  the 
openings  and  draught,  and  the  lessening  of  the  power  of 
the  destructor,  until  the  apparatus  has  been  thrown  out  of 
work  for  repairs.  Even  when  working  properly,  each  cell 
is  independent  of  every  other  cell,  and  if  any  heavy  charge 
of  green  stuff  be  thrown  in,  the  temperature  of  the  cell  may 
become  materially  lowered,  so  as  to  admit  of  foul-smelling 
gases  passing  away  unconsumed  for  a  time. 

The  Bradford  and  Leeds  destructors  were  originally 
'Fryer's,  but  they  did  not  work  satisfactorily.  The  tempera- 
ture obtained  by  the  chimney  draught  was  too  low  for  the 
proper  combustion  of  the  smelling  gases,  either  in  the  cells 
or  in  the  main  flues.  The  results  were  that  complaints 
were  made  of  the  existence  of  a  nuisance.  At  both  places, 
alterations  were  made  in  the  destructor  by  closing  in  the 
ashpit  and  admitting  the  air  by  steam  air-blasts  into  the 
closed  ashpit,  and  thence  by  forced  draught  through  the 
tire-bars  and  refuse  burning  thereon. 

This  improvement  at  once  brought  up  the  temperature  in 
the  flues  from  a  barely  visible  red,  about  1,000  F.,  which  it 
was  previously,  to  a  cherry-red  heat.  1,500°  to  1,600°  F., 
and  even  higher.  I  have  personally  seen  the  pyrometer 
showing  fully  1,500°  F.  in  the  main  flues  in  these 
destructors.  These  results  proved  conclusively  the 
advantage  of  the  steam  air-blast  for  raising  the  destructor 
celis  to  a  proper  heat  for  consuming  the  refuse  and  burning 
the  smelling  vapours  into  innocuous  gases.  After  the  use 
of  the  steam  air-blast  in  closed  ashpit,  the  complaints  as  to 
a  nuisance  ceased.  The  clinker  is  now  also  properly 
liurued,  and  form-  an  innocuous  fused  residue  incapable  of 
evolving  any  nauseous  gases. 

At  Leeds,  Mr.  Hewson.the  borough  engineer,  made  further 
improvements  by  constructing  a  new  furnace,  Fig.  3,  where  the 
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Aand  A  A.  feed-holes;  B,  dead  hearth ;  C,  fire-bargrating ;  T>  exit 
service  flue  at  front;  E,  ashpit;    F,  steam  air-blast;  and  I 
flue  to  chimney. 

outlet  flue  from  the  cell  passed  away  from  mar  the  front 
of  the  cell;  so  that,  whilst  the  feeding  was  at  the  hack, 
the  escape  of  fumes  was  near  the  front,  and  the  gases 
and  vapours  practically  passed  over  the  whole  surface  of 
the  cell  before  they  escaped  to  the  flue  and  chimney. 
Still,  as  each  cell  continues  to  be  worked  by  itself,  the 
re-charging  with  town  garbage  must  reduce  the  efficiency 
of  the  -ingle  cell  to  burn  properly  its  own  gases  for  a 
time,  and  during  this  period  sun,,  i  i   ,s  must  tend    to 

escape  to  the  flues,  and  thence  by  the  chimney  to  the 
atmosphere. 

At  Warrington,  the  Beaman  and  Deas'  destructor  is 
being  worked,  a-  also  a  converted  Fryer  destructor.  The 
latter  has  been  improved  by  closing  in  the  ashpit  and 
admitting  a  blast  of  air  driven  by  fanners.  The  result 
ha-  been  much  increase  of  heat  and  better  combustion.' 
Stdl,  the  feed  opening  and  the  flue  escape  are  at  the  back 
of  the  cell  alongside  of  each  other,  and  the  smelling  gases 
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are  not  brought  over  even  the  single  glowing  hearth  when 
it  is  in  proper  heat 

The  lieaman  and  Peas'  destructor  proper.  Fig-  I,  consists 

Fig.  I. 


A  Feeding  inclined  plane:  B  fire-bargrating;  C  main  flue  to  boilers 
or  chimney;  and  D  ashpit  with  fanner  air-blast. 

of  a  cell  which  is  fed  at  the  one  side  and  the  escaping  gasi 
pass  away  from  the  opposite  side  of  the  cell  into  amain  fine. 
The  hearth  is  5  feet  by  3  feet,  and  there  is  no  dead  plate. 
The  fire-bars  are  very  close  to  each  other,  and  little  dust 
passes  through.  The  ashpit  is  closed,  and  a  blast  of  air 
driven  by  fanners  enters  the  pit  and  flows  through  the 
furnace  bars  and  thenee  through  the  refuse  fuel.  From 
actual  observation.  I  know  that  the  temperature  obtained  is 
very  high — probably  2,000  F.  in  the  main  flue, — and  there 
is  little  chance  of  any  smelling  gases  escaping.  With 
careful  stoking  the  vapours  have  always  some  red-hot 
surface  to  pass  over,  and  the  temperature  in  the  main  due 
is  sufficient  to  cause  their  combustion  into  innocuous  gases. 
It  would  only  lie  when  the  cell  was  heavily  charged  with 
fresh  refuse,  and  the  temperature  lowered  for  the  time,  that 
anything  could  escape  destruction. 

The  Meldrum   destructor.  Fig.  5.  differs  materially  from 

Fig.  5. 
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\  \  A  A  Four  cell  grate  furnaces:  B  I)  B  dead  plates  between 
the  cell  grates;  C  lire  bridge;  and  D  main  flue  to  boilers  and 
chimni 

any  of  the  preceding  destructors  in  arrangement,  for  several 
of'  the  grati  -  saj  four— are  placed  side  by  side,  and 
irated  only  by  dead  plates,  so  that  the  various  cell 
gratings  virtually  form  a  quadruple  combination  hearth.  \- 
cach  cell  grate  lias  an  independent  ashpit,  which  is  closed  in 
and  fed  with  air  under  pressure,  preferably  by  steam  air- 
blast,  it  follow-  thai  the  several  grates  can  be  worked 
separately  or  in  combination  as  desired.  Whilst  at  full 
work  the  destructor  i-  practically  a  single  cell  which  may  be 
fed  and  elinkered  off  at  four  places  at  regular  intervals,  and 
thus  a  somewhat  constant  temperature  of  the  whole  mav  be 
looked  for.  The  escape  gases  may  be  passed  away  from  the 
back  of  each  tire-grate  into  a  common  tine  leading  to  boilers 
or  the  chimney,  or  they  may  be  transmitted  sideways  over 
the  various  grates  and  thence  over  a  common  fire-bridge 
in  the  direction  of  the  boilers  or  chimney.  My  inspection 
of  this  destruotor  at  full  work  satisfied  me  that  an  excellent 
temperature  could  be  got  up  and  maintained  in  the  various 
grates  when  all  the  doors  were  closed,  but  the  mode  of 
charging  the  respective  grates  by  hand  Feeding,  with  the 
doors  open,  led  to  the  entrance  o£  much  air  into  the  com- 
bination, which  must  necessarily  have  a  cooling  influence  on 


the  whole,  and  lessen  the  efficiency  of  this  destructor  for 
consuming  the  smelling  gases  evolved  from  the  foul  garbage, 
especially  when  the  newly  charged  grate  is  near  the  chimney 
end  of  the  combination. 

<  >tlier  destructors  might  also  be  referred  to,  but  tin- 
essential  points  included  in  the  less  known  constructions 
have  been  already  mentioned  in  those  forms  of  destructors 
which  have  been  described. 

Tbe  difficulties  connected  with  destructors  in  general  for 
the  thorough  combustion  of  the  refuse  and  the  escaping 
gases  into  innocuous  matters,  arise  mainly  from  the  vary 
ing  condition  of  any  single  cell  from  time  to  time,  so  that, 
even  when  it  is  possible  to  get  up  the  proper  temperature 
when  the  cell  is  in  full  blast  and  in  the  cindering  and 
cliukering  stage,  yet,  when  the  charging  operations  are 
proceeding,  and  for  some  little  time  thereafter,  the 
temperature  becomes  lowered  below  what  is  required  for 
efficient  treatment  of  the  refuse  and  its  products.  To  over- 
come the  deficiencies,  recourse  has  been  has  to  the  use  of 
cremators,  which  practically  form  part  of  the  main  floe, 
aod  where  a  bed  of  red-hot  coke  or  other  fuel  is  supposed 
to   be   constantly   burning,   and  over  which   the   smelling 

-must  pass  and  ought  to  be  consumed.  The  sng(j 
tion  and  construction  of  these  cremators  is  an  admission  of 
the  inefficiency  of  the  destructor  proper,  and  are  a  mere 
whitewashing  of  an  imperfect  machine.  The  cremators  are 
costly  in  working,  are  not  properly  attended  to,  and  though 
I  have  repeatedly  looked  at  them  during  my  inspection  of 
the  destructors,  and  have  even  been  told  beforehand  that 
they  were  in  operation,  I  have  never  yet  found  one  of  them 
in  actual  full  work,  though  otherwise  they  were  in  service- 
able condition.  A  cremator  should  not  lie  called  upon  to 
check  or  rectify  the  imperfections  of  any  destructor,  and  the 
destructor  proper  should  be  capable  of  doing  its  own  work. 
After  full  consideration  of  the  efficiencies  and  deficiencies 
of  the  various  forms  of  destructor  presently  in  use  in  different 
parts  of  the  kingdom,  and  a  large  number  of  which  I  have 
>ually  inspected,  I  have  arrived  ai  the  conclusion  that 
not  one  of  them  accomplishes,  so  satisfactorily  as  should  be 
done,  the  thorough  combustion  of  town  refuse  into  in- 
nocuous matter — gaseous  and  solid — with  that  certainty 
which  should  remove  the  word  nuisance  from  the 
operation. 

There  are  good  points  in  all  the  destructors,  and  I  have- 
endcavourcd  to  take  advantage  of  the  better  parts  in  each 
destructor,  and  put  these  together —so  far  as  these  are 
jointly  workable — and  have  combined  therewith  an  impor- 
tant additional  improvement,  by  causing  every  set  of  two 
cells  to  work  together  by  a  duplex  reversible  action,  which 
will  ensure  double  efficiency  in  destroying  the  refuse  and 
removing  any  cause  of  nuisance. 

The  fires  in  each  single  cell  must  always  slacken  or 
ten  down  when  a  fresh  charge  is  added  to  the  cell,  and 
in  any  case — even  when  well  burnine— there  must  always 
he  a  very  limited  space  in  each  cell  for  the  vapours  pro- 
duced within  itself  to  come  in  contact  with  the  red-hot 
glowing  cinder  within  its  own  hearth,  or  even  with  the 
burning  gases  passing  away  from  the  sinsle  cell.  I 
quentlv.  where  only  one  cell  of  a  destructor  is  worked 
independently  of  every  other  cell,  so  far  as  each  cell  ami 
its  contents  are  concerned,  there  must  always  be  read) 
opportunities  for  the  escape  of  improperly -burned  vapours 
from  the  cell,  but  where  two  cells  are  SO  connected  together. 
then  the  vapours  coming  from  the  one  cell  can  be  fully 
burned  by  pas-ing  over  the  second  cell,  and  proper  an  1 
efficient  combustion  can  be  insured. 

I  pro;. ose.  therefore,  that  each  two  cells  of  a  destructor 
shall  work  into  each  other's  hands,  and  that  where  one  of 
these  cells  shall  be  so  far  burned  as  to  be  all  aglow  and  the 
hearth  quite  red-1  ot,  the  other  of  these  cells  shall  be  at  the 
re-charging  point,  and  that  the  green-smelling  organic  gages 
evolved  from  tbe  latter  shall  be  transmitted,  by  a  side  com- 
municating flue,  over  the  red-hot  surface  of  the  hearth  of 
the  former  or  glowing  cell,  and  then  this  process  shall  be 
reversed,  when  the  alternate  cell  shall  come  to  be  charged 
with  fresh  refuse. 

The  three  conditions  required  for  the  proper  working  up 
of  town  refuse   in    an\  destructor  can  be    most   readily  an.'. 
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efficiently  carried  out  by  this  duplex  system.     These  three 
conditions  are — 

1st.  That  the  inflaming  part  of  the  refuse,  and  the  gases 
and  vapours  arising  therefrom,  shall  be  at  once  brought  in 
contact  with  a  surface  of  red-hot  fuel,  and  be  consumed 
into  non-smelling  and  innocuous  gases ; 

2nd.  That  thereafter  a  good,  clear-burning  cinder  shall 
be  obtained  on  the  hearth,  which  will  continue  to  burn  and 
glow,  whilst  only  emitting  ordinary  chimney  gas.es  ;  and 

3rd.  That  finally  a  well-made  clinker  will  be  formed, 
practically  free  from  carbon  and  sulphur,  and  non-smelling, 
which  can  be  easily  removed,  and  being  devoid  of  com- 
bustible elements,  will  readily  cool  down  like  a  bit  of  red- 
hot  brick,  and  leave  a  dead  clinker. 

These  three  stages,  viz.,  inflaming,  cindering,  and  clinker 
ing,  will,  in  practical  working,  be  carried  on  alternately  in 
each  of  the  two  cells  forming  the  duplex  system  ;  taking 
(are  always  that  the  gases  from  the  inflaming  stage  in  the 
one  cell  are  transmitted  over  the  red-hot  cinder  stage  in  the 
other  cell,  and  thence,  when  burned,  passing  into  the  flue 
leading  to  the  chimney  stalk. 

Fig.  6. 


L 

I 

I         u  U  1 

i  hi  d  \i  ■  y          t     rt    f 

c 
ii  ■  r  '  i  >                '">  in  hi 

TTTTT 

a ul4l  l  l 

© 

ojo     o    t 

-jo 

r\ 

t 

*** 

closed  ashpit  under  the  cell  fire-bar  gratings,  E  is  the  main 
flue  Lading  to  the  chimuey,  F  is  the  steam  air-blast,  and  G 
is  the  feeding-hole  for  charging  the  cell  with  fresh  garbage. 
Probably  the  various  stages  in  the  working  of  the  Duplex 
destructor  may  be  more  readily  observed  in  the  following 
statement,  where  the  arrows  represent  the  direction  in  which 
the  vapours  and  combustion  gases  will  travel  in  the  cells  on 
their  way  to  the  main  flue  and  chimney. 


Thus  Fig.  6  is  a  front  vertical  section  of  the  improved 
destructor  representing  the  two  cells  A  and  B  arranged  to 
work  into  each  other  by  the  duplex  system.  Each  is  pro- 
vided with  an  exit  service  flue  at  the  back  which  can  be 
opened  or  closed  by  a  damper,  and  there  is  a  flue  connection 
between  the  two  cells  at  (.',  near  the  front  of  the  cells. 
Granting  that  cell  B  has  passed  into  the  cinder  stage,  and 
the  whole  hearth  is  red-hot  and  aglow,  then  cell  A,  which 
is  also  in  fire,  is  charged  with  fresh  refuse  from  the  feeding- 
hole  at  the  back,  which  is  spread  ovtr  the  cell  floor.  The 
damper  of  A  being  closed,  no  partially  consumed  vapours 
can  escape  in  this  way,  but  the  damper  of  IS  being  open, 
all  the  smelling  vapours  from  A  must  be  carried  by  the  flue 
C  over  the  glowing  cinders  and  burning  gases  in  B,  and 
after  being  consumed  into  non-smelliDg  innocuous  gases, 
will  escape  by  the  open  service  flue  of  B  into  the  main  flue, 
and  thence  into  the  chimney. 

This  opera. ion  will  go  on  till  the  charge  in  A  cell  has 
become  cindered,  when  the  contents  cf  B  cell  will  lie  found 
to  be  more  or  less  clinkered.  The  irons  are  then  used  in 
B  cell  to  remove  the  masses  of  clinker  to  the  surface  of  the 
ashes,  and  thence  out  of  the  cell  to  an  iron  barrow  placed 
conveniently  in  front.  Thereafter,  the  furnace  door  of 
B  cell  being  closed  to  raise  the  temperature  of  the  remaining 
cinder  l,ed  lying  there,  the  current  is  reversed  in  the  cells 
by  opening  the  damper  in  cell  A  and  closing  the  damper  in 
cell  B,  and  thus  B  cell  becomes  ready  to  receive  the  fresh 
charge  of  town  refuse,  the  fumes  from  which  will  pass  by 
the  connecting  flue  C  over  the  red-hot  cinder  bed  of  A,  and 
after  thorough  combustion  by  the  flue  at  A,  to  the  main  flue 
and  chimney. 

The  general  arrangements  cf  the  Duplex  destructor  may 
also  be  observed  from  Fig.  7,  which  is  a  transverse  vertical 
section  of  the  apparatus.  A  or  B  showing  the  position  of 
the  service  flues  of  the  coupled  cells  as  entering  the  main 
flue,  C  is  the  connecting  flue  forming  the  communication 
between  the  two  cells  which  are  worked  together,  D  is  the 
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And  sn  on,  repeating  the  operations,  and  reversing  the 
flue  currents,  as  each  fresh  charge  of  the  town  refuse  is 
added  alternately  to  either  of  the  two  cells  working  on 
this  duplex  system. 

By  this  method  of  consuming  the  refuse,  it  is  apparent 
that  one  of  each  two  cells  is  always,  when  in  the  cinder 
and  clinker  stage,  not  only  burning  off  its  own  material, 
but  is  also  acting  as  a  live  cremator  for  the  thorough 
heating  and  combustion  of  the  noxious  vapours  aud  gases 
from  its  neighbour  cell,  and  that  good  office  it  is  fulfilling 
without  any  extra  trouble  than  merely  reversing  the  flue 
currents  by  alternately  opening  one  damper  and  closing 
another,  and  at  absolutely  no  cost  for  coke  or  any  other 
sort  of  fuel,  or  even  labour.  Moreover,  the  beneficial 
operation  is  carried  out  in  the  immediate  presence  of  and 
under  the  constant  eye  of  the  man  responsible  for  the 
proper  working  or  stoking  of  the  respective  cells,  and  the 
thorough  combustion  of  the  refuse. 

The  working  of  a  large  bench  of  such  duplex  cells 
would  be  quite  as  easy  and  would  be  more  effective  than 
by  any  other  system.  Thus  a  bench,  say,  of  12  cells, 
either  in  a  single  row,  or,  still  better,  divided  into  two 
rows  of  six  each,  placed  back  to  back,  and  with  the  main 
flue  between,  would  have  the  coupled  or  duplex  cells 
arranged  as  follows  :  — 

1  aud  2 


3  and  4 


5  and  0 


-Main  flue  to  chimney. 


7  and  8  9  and  10  11  and  12 

On  the  one  side,  cells  2,  4,  and  6  would  be  in  the  cinder 
stage,  and  would  have  their  service  flue  dampers  open  to 
the  main  flue,  and  the  cells  1,  3,  and  5  would  be  in  the 
inflaming  stage,  and  have  their  gases  and  vapours  respec- 
tively carried  through  2,  4,  and  G  to  the  main  flue  and 
chimney  ;  whilst  on  the  other  side  7.  n,  and  11  would  be 
in  the  glowing  cinder  stage  and  their  dampers  open  and 
the  inflaming,  probably  smelling,  gases  from  8,  10,  and  12 
would  be  passing  over  their  glowing  hearths.  In  this  way 
no  two  immediately  opposite  cell  service  flues  would  ever 
be  open  at  the  same  time  for  the  escape  of  the  burning 
gases  to  the  main  flue  and  chimney,  and  thus  the  reversing 
process  considered  so  essential  in  this  improved  destructor 
would  be  still  further  carried  out  in  the  main  flue. 

The  duplex  cell  system  may  be  best  worked  out  with 
the  aid  of  a  forced  steam  air-blast  F  directed  into  the  closed 
ashpit  D  below  the  furnace  bar-grating.  A  fanner  air- 
blast  would  be  also  serviceable  in  the  same  position.     I 
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am  not,  however,  at  all  sanguine  that  mere  chimney  draught, 
which  has  practically  failed  in  other  destructors,  could  be 
depended  upon  for  efficiency,  even  when  aided  by  my  new 
system.  1  am  decidedly  favourable  to  the  steam  air-blast  — 
two  steam  jets  with  air-funnels  being  provided  for  each 
cell  and  entering  the  closed  ashpit  in  front  at  the  .sides, 
leaving  the  centre  of  the  ashpit  door  to  be  opened  for 
removing  the  fine  ashes  which  have  passed  through  the 
fire-bars.  The  ordinary  disposition  of  these  arrangements, 
a>  indicated  in  Figs,  ti  and  7,  will  be  found  serviceable. 
With  the  steam  air-blast,  one  great  advantage  lies  in  the 
:  undergoing  breaking  up  in  contact  with  the  red-hot 
carbonaceous  cinder  of  the  cell  hearth,  aud  yielding  the 
combustible  gases,  carbonic  oxide  and  hydrogen,  so  useful 
from  their  own  combustion  in  materially  raising  the  tem- 
perature of  the  cells  and  flues,  and  thus  aiding  in  bringing 
about  complete  combustion  of  the  noxious  smelling  gases 
evolved  from  the  garbage. 

i  tne  important  part  of  any  well  contrived  destructor  is 
that  there  should  beno  dead  hearth  for  the  stewing  of  the 
refuse  garbage.  The  whole  bed  of  the  cell  or  furnace 
should  be  a  living  tire-grate,  through  the  bars  of  which  air 
should  permeate  and  assist  in  consuming  the  organic  matter 
over  the  whole  extent  of  the  hearth.  Such  being  the  case, 
i  e  actual  fire  hearth  in  the  duplex  cell  may  be  enlarged  so 

asto  include  pait  at  least  of  the  space  taken  up  by  the  dead 

hearth  in  other  destructors,  and  give  a  living  fire-grate 
surface  of  at  least  8  ft.  by  .">  ft.  or  10  ft.  of  burning  area, 
instead  of  25  ft.  as  in  most  destructors.  The  enlarged  fire 
hearth  will  necessarily  increase  the  amount  of  refuse  which 
can  be  efficiently  dealt  with  in  each  cell,  and  at  the  same 
time  ensure  that  the  garbage  is  not  stowed  or  smother 
burned,  doring  which  period  the  most  objectionable  vapours 
and  ga-rs  are  disengaged. 

The  common  way  of  charging  the  cells  with  fresh  refuse 
is  objectionable.  The  material  is  tipped  down  practically  on 
the  top  of  the  cells,  where  it  becomes  heated  and  often  tired, 
and  offensive  vapours  are  evolved.  Keen  during  the 
charging,  the  material  is  apt  to  he  blown  about  while  it  is 
being  shovelled  into  the  feed-hole,  aud  much  dust  is  wafted 
away  to  the  neighbourhood.  I  am  strongly  in  favour  of  the 
waggon-charging  system  introduced  by  Burnois  and  Brodie 
ai  thedi  structorin  Vauxhall  Road,  Liverpool.  The  waggon 
runs  on  rails,  is  divided  into  compartments,  eight  or  so  in 
number,  and  the  carts  conveying  the  refuse  are  tilted  right 
into  the  waggon  compartments.  Each  compartment  con- 
tains a  lull  charge  for  a  destructor  cell,  aud  the  waggon 
being  run  over  the  feed-hole  of  the  cell,  the  cover  of  the  cell 
•he  bottom  of  the  compartment  of  the  waggon  can  be 

simultaneously   opened,  when  the  charge  id    refuse    at   !e 

drops  into  the  cell,  and    immediately  thereafter  the  cell  and 
compartment  are  again  closed  up.     The  whole   operation  is 
i   of   seconds,  and   there   is   practically   no   dust 
evolved  ami  no  smell  disengaged. 

The    question    of    the    particular  form    of    lire  bars   in   a 
destructor  doe-  not,  in  my  opinion,  affect  much  the  working 

of  tile  destructor.  1  am  rather  favourable  to  stationary 
fire-bars  with  little  space  between  each  of  the  bars,  -o  that 
i-  little  line  matter  as  dust  shall  fall  through  into  tin-  ashpit. 
I  believe  more  in  effective  clinkering  for  the  removal  ol  the 
ash  matter  in  a  setni-fused  state,  so  that  little  actual  dust  need 
pass  through  between  the  fire-bars,   in  any  case,  when  the 

ash]. in   o  en    for  the   removal    ot   it>  i tents  the 

dust  should  In-  well  wati  red,  ii  not  already  damp  from  con- 
densed team,  before  being  shovelled  out  into  a  barrovi .  and 
,1,,.  mat.  r  ai  should  be  buried,  so  a-  to  '  eep  it  from  being 
blown  about  after  drying.       the  space  between  II: 

a>d  b  '  more  regulated,  so  as  to  suit  the  influx  of  the 
air  1\  the  -team  air-blast  than  'or  the  removal  ol  the 
tin-  dust  from  the  fire  grating  of  'he  cell;  and  what  is 
sufficient  for  the  supply  of  air  for  proper  combustion 
will  be  ample  for  the  dropping  down  of  the  necessary  ash 
dust. 

The    question     of    dust    nuisance    arising     from     refuse 
aegtructi  ■  ov<  rlooked,  as  in  many  places  it  forms 

an  undoubted  of  complaint.     It  may 

arise  from  s.  Feral  causes : — 

1st.  Kraut  the  raw  green  refuse  being  tibial  down  by 
the  carts  in  positions    where  the    wind  can  blow   it  about, 


and  by  the  ordinary  shovel  way  of  feeding  the  cells.  Such 
can  he  obviated  by  paying  proper  attention  to  the  recep- 
tion yards  being  efficiently  enclosed,  and  by  using  travelling 
waggons  for  charging  the  cells. 

2nd.    from   the  improper  raking   out   of  m  a  ill? 

front  of  the  cells  either  wholly  or  partially  burned.  This 
is  a  most  unnecessary  and  improper  procedure,  and 
rendered  doubly  a  nuisance  when  water  is  thrown  on  tie 
rakings,  which  causes  disruptive  discharges  in  the  hot 
material  and  a  great  increase  in  dust  and  smell.  Such  may 
be  obviated  by  insisting  on  proper  clinkeriog  of  the  ceil 
refuse  and  by  the  removal  of  nothing  hut  clinker,  thoroughly 
burned,  and  practically  non-smelling,  and  which  quickly 
cools  down. 

3rd.  from  excessive  and  unnecessary  movements  of  the 
tire-bars,  especially  when  rocking  or  oscillat  ire  in 

use,  and    the   ashpits  are   open  to   the   air.       Such  can    be 
obviated  by  having  closed-in  ashpits,  and  by  di 
ashes  with  water  before  removal. 

iile  from  excessive  draught  in  (he  Hues  and  chivni 
when  much  dust  and  even   half  consumed  papers  are  swept 
onwards  by  the  current,  and  are  seen  passing  out  at  the 
chimney    head,   and    thereafter  fall   down   on  neighbouring 
properly.      Such  may  be   obviated    by ■  niacin.  <ith 

,:-inch  aud  f-inch  meshes  in  the  main  Hue  near  to  or  at  the 
bottom  of  the  chimney,  for  the  arrestment  of  the  pip 
and  by  admitting  of  the  finer  dust  being  deposited  in 
properly  constructed  dust  chambers.  Attempts  have 
a  made  to  arrest  the  dust  by  placing  baffling  walls, 
columns,  or  plates  in  the  ordinary  Sues,  but  I  .  itcu 

restrictions  in  the  area  of  the   flue,  and  are  o 

sting  the  dust,  owing  to  the  current  or  draught  fail! 
be  checked  by  such  obstructions,   which  pi  form 

restrictions  in  the  area  of  the  due. 

Dust   chambers  can  be  of  little  use  unless  the  curn 
air  or   draught   is  temporarily   Lessened   by    expanding  the 
main  flue   to  several  times  its  own  area,  ot  :  the 

main  Hue  to    enter  and  leave  a  large  dust    chamber  which  is 
several  linns  the  area  of  the  main  Hue.     Tl.  if  air 

or  draught  in  the  main  flue  of  a    destructor  may  he  as  high 
as  20  to  40  miles  an  hour,  and  if  the  line  goi  to  the 

chimney   without  any  expansion  of  iis  area,  it  is  impossible 
thai  any   large  proportion  of  tin-  dust  escaping  from  the 
cells  can  be  deposited   in    the   line  and    th     chimney.      lint 
enlarge  the  area  to  double   chat  of  the  main  flue  - 
the  main  Hue  to  enter  and  leave  a  dust  chamber  with   twice 
its  area — before  it  reaches  the  fool  of  the  chimney,  and  the 
air  current   or  draught  will  be  reduced  from  20  or  40  II 
an  hour  to  half  the  speed,  viz.,  in  or  20  miles  an  hour;  and 
it  the  area  of  the  main  flue  or  dust  chambers  be  quadra] 
then  the  sp ,e  1  of  th.-  air  current  or  draught  will  fall  too  ol- 
io miles   an   hoar;  and  in  either  case,  especially    in    the 
latter,  much  dust  will  cease  to  be  carried  forward,  and  will 
be  deposited   in  the  expanded  flue  or   lust  chamber.     1  am 
of  opinion  that  every  dust  chamber  should  be  at  leasl   four 
■ones  the  area,  of  the  main  Hue  of  the 

the    main    Hue    is    10    ft.  by   (i  ft.,  or  GO  ft.  iu  area,  the  dust 
chamber  should  be   at    least   20  ft.  by    12  ft.,  or  240    I 

And  if  balling  arrangements, such  as  limns, 

or  screens,  are    i  I,    then    further  allowance  must  be 

made  for  the  space  occu|  that 

a  free  area  of  the  full  I    apacity  shall  be  left   for  th 

due    settle:  the   dust,   without    its   efficiency    being 

neutralised  by    air  en  n  ircling  round  the 

hailing  arrangements. 

The  fo  tntement  mnj  betaken  as  a  summary  of 

main  points  and  advantages  of  the  duplex  dest  ructor  : — 

1st.  That    the   three  stages   in  the  i  i  town 

refuse,  viz.,  inflaming,  cindering,  and  ering,  are  fully 

recognised  as  a  working  basis. 

2nd.  That  each  two  cells  ol  woi  k  into 

each  other,  so  that   the  green  or  smi 
cell  are  thoroughly  consumed  over  the  red-hot  cinder-hearth 
of  tl ih. 

3rd.  That   the  action  of  thi  by  the 

mere  act   of  opening  and  shutting  dampers,  and  such  con- 
stitutes a.duplex  reversible  system. 

4th.  That  the  requisite  temperature  ol  the   Ci  lis  i  f  the 
destructor    is  fully  brought  up  and   maintained  by  steam  air 
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blast  or  fanuer-air  blast,  introduced  below  the  fire-bars. 
Preferably  the  steam-air  blast. 

5th.  That  the  clinker  is  thoroughly  burned  out,  and  is 
alone  removed  from  the  cells,  excepting  the  fine  dust  which 
passes  through  between  the  fire-bars  into  a  closed  ash- 
place. 

6th.  Thai  the  clinker  so  removed  is  practically  free  from 
carbon  and  sulphur,  and  may  be  allowed  to  deaden  or  eool 
down  in  the  open  air,  without  the  addition  of  any  water. 

7th.  That  the  contents  ofthe  closed  ash-place,  if  not  moist 
from  condensed  steam,  are  drenched  with  water  before  they 
are  removed  from  the  ashpit,  and  that  [hereafter  they  are 
buried  to  avoid  unnecessary  dust  in  the  immediate  locality. 

8th.  That  the  flue- gases,  including  dust,  are  passed  through 
enlarged  flues  or  dust  chambers — at  least  four  times  the 
area  of  the  main  flue — so  as  to  slacken  the  speed  of  the 
air  currents  or  draughts,  and  admit  of  the  deposition  of  the 
dust  before  the  gases  reach  the  chimney.  That  this 
deposited  dust  shall  be  periodically  removed  from  the 
flues  and  be  buried,  so  as  to  keep  it  from  being  blown 
about. 

Keeping  these  conditions  in  view,  I  have  no  fear  but  that 
the  combination  of  the  duplex  reversible  cell,  with  the 
waggon  feeding  arrangement,  steam-air  blast  in  closed  ash- 
pit, and  enlarged  dust  chambers,  will  ensure  that  the  refuse 
of  towns  can  be  properly  aud  efficiently  consumed  in  the 
improved  destructors  without  becoming  a  nuisance  to  the 
neighbourhood,  and  at  the  same  time  with  manifest  advan- 
tage to  the  community. 

Whilst  regarding  it  desirable  that  the  duplex  system  of 
working  destructor  cells  or  furnaces  should  be  carried  out 
under  all  the  conditions  stated  above,  and  in  apparatus 
constructed  on  the  general  lines  recommended  in  this  paper, 
there  can  be  no  doubt  that  the  system  admits  of  application, 
to  some  extent,  in  the  various  forms  of  destructors  presently 
in  use  in  populous  places,  and  that  without  much  structural 
alteration.  Thus,  in  the  Fryer's  destructor,  where  one  of 
the  main  objections  to  its  efficiency  lies  in  the  garbage 
being  fed  at  the  back,  and  the  vapours  being  led  away 
almost  alongside  the  feeding-hole,  giving  rise  to  offensive 
gases  escaping  into  the  main  flue,  and  thence,  by  the 
chimney  stalk,  to  the  surrounding  atmosphere,  the  difficulty 
would  be  greatly  met  by  working  each  two  cells  oh  the 
duplex  system.  For  this  purpose  it  would  only  be  necessary 
that  a  communicating  flue  be  cut  out  the  division  wall 
between  the  two  cells,  and  near  the  front,  as  shown  in 
Figs.  6  and  7,  at  C,  and  that  dampers  be  provided  in  each 
cell,  which  can  be  opened  and  closed  as  required,  and  thus 
each  two  cells  ofthe  Fryer  arrangement  might  be  worked 
on  the  duplex  system,  and  the  smelling  gases  of  one  of  the 
coupled  cells  be  compelled  to  pass  over  the  glowing  hearth 
of  the  connecting  cell.  ( >f  course,  the  forced  steam  air- 
draught  or  fanner  air-draught,  with  closed  in  ashpit,  ought 
to  be  used  at  the  same  time,  so  as  to  ensure  proper  tempe- 
ratures and  the  thorough  combustion  of  the  refuse  and  of 
the  gases  evolved  therefrom.  The  same  arrangement  of 
connecting  each  two  cells  of  the  Leeds  destructor  by  a  com- 
municating flue,  and  the  alternate  opening  and  shutting  of 
the  respective  dampers,  would  also  materially  add  to  their 
efficiency  for  completely  consuming  all  offensive  matters  and 
gases.  By  this  simple  device  of  connecting  each  two  cells 
in  the  Fryer's  and  Leeds  destructors,  and  reversing  the 
currents,  each  cell  would  alternately  act  as  a  cremator  for 
the  other  cell  practically  coupled  with  it,  and  the  working 
power  of  the  destructors  would  be  materially  enhanced.  At 
the  same  time,  when  new  apparatus  is  being  constructed, 
the  full  conditions  of  the  duplex  reversible  system  ought  to 
be  adhered  to,  so  that  the  maximum  benefit  of  the  system 
may  be  ensured. 

At  first  consideration  of  the  duplex  system,  it  might  be 
supposed  that  the  arrangement  is  too  complicated  to  be 
carried  out  by  an  ordinary  workman.  In  reality,  however, 
the  system  does  not  introduce  any  difficulty  in  the  working 
of  an  efficient  destructor.  The  main  points  about  any 
destructor  must  be  thorough  efficiency  in  the  machine  for 
dealing  with  the  town  refuse,  and  skilful  men  to  work  the 
machine.  Ordinary  labourers  will  not  do  for  any  destruc- 
tor, you  must  have  trained  and  intelligent  stokers 
accustomed  to  furnace  work,  and  who  will  take  a  pride  in 


manipulating  a  machine  which  can  do  its  work  well. 
Under  these  circumstances,  a  man  will  feel  that  he  has 
some  satisfaction  in  the  discharge  of  his  daily  duties,  aud 
will  not  fail  to  get  the  most  out  of  the  destructor.  There 
i-  really  no  more  complication  in  working  duplex  rever- 
sible cells  in  the  improved  destructor  than  there  is  in 
the  alternate  firing  of  the  furnaces  of  two  boilers  placed 
side  by  side  with  each  other,  and  the  intelligent  stoking  of 
which  keeps  down  the  disengagement  of  black  smoke  from 
the  steam  boiler  chimney  head.  In  the  duplex  destructor, 
the  attendant  will  simply  keep  the  two  cells  which  com- 
municate with  each  other  at  different  stages  of  the  same 
process,  by  alternate  charging  and  working  off  the  con- 
■•  tents  of  the  cells  in  a  manner  similar  to  that  in  which  any 
intelligent  stoker  keeps  up  the  fires  under  his  steam  boilers, 
by  alternate  coaling  or  firing  ofthe  different  hearths  so  as 
to  ensure  proper  combustion  with  a  minimum  escape  of 
black  smoke. 

Destructor  Smells  and  Dust. 

In  concluding  this  paper  reference  may  be  made  to  the 
nature  of  the  evidence  which  can  be  led  in  cases  of  nuisance 
from  the  destructors,  which  may  be  due  either  to  inefficiency 
of  the  apparatus  employed  or  to  want  of  skill  in  the 
working  of  the  process. 

The  smells  may  arise  : — (1st.)  From  the  tipping  or  charg- 
ing shed,  where  the  materials  are  emptied  out  of  the  carts,  and 
are  often  spread  more  or  less  over  the  tops  of  the  furnaces, 
where  they  are  subjected  to  much  heat,  and  undergo  a 
process  of  drying  and  stewing,  with  the  result  that  vapours 
with  a  "  singed-hke  destructor  odour  "  are  markedly  observ- 
able, and  which  are  distinctly  noticeable  in  the  atmosphere 
of  the  neighbourhood  to  the  leeward  of  the  destructor.  In 
high  winds,  even  semi-consumed  dirty  papers  may  be  blown 
about  and  fall  in  neighbouring  properties. 

2nd.  F'rom  the  furnace  vaults  or  drawing  chambers  where 
the  material  is  dragged  out  or  raked  out  of  the  cells  in  a 
more  or  less  imperfectly  burned  state,  with  the  result  of  the 
disengagement  of  volumes  of  vapours  with  the  singed-like 
destructor  odour,  accompanied  and  succeeded  by  sulphur- 
ous anhydride,  and  in  places  where  water  is  used  for 
quenching  the  red-hot  debris  the  sulphurous  anhydride  is 
succeeded  by  sulphuretted  hydrogen.  Placing  oneself  "in 
the  line  or  track  of  the  wind,  the  respective  smells  may  ba 
clearly  observable  at  a  distance  of  hundreds  of  yards  from 
the  destructor.  A  hypothesis  lias  been  suggested  that  the 
sulphur  compounds,  viz.,  sulphurous  anhydride  and  sul- 
phuretted hydrogen  may  neutralise  each  other,  but  practi- 
cally they  eanuot  do  so,  as  the  first  has  the  start  of  the 
second,  and  a  gentle  wind  of  the  velocity  of  3|  miles  an 
hour  will  sweep  on  the  sulphurous  anhydride  at  the  rate  of 
5  ft.  in  the  second,  or  100  yards  in  a  minute,  ami  such 
column  of  polluted  air  containing  sulphurous  anhydride 
will  precede  a  second  column  (when  water  has  been  added) 
where  sulphuretted  hydrogen  is  present,  notwithstanding 
the  difference  in  density  or  the  respective  rates  of  diffusion 
of  the  gases.  The  practical  result  therefore  is  that  the  two 
sulphur  gases  can  be  distinctly  observed  in  the  atmosphere 
of  the  neighbourhood,  even  by  the  sense  of  smell,  and  no 
doubt  they  exert  their  respective  deleterious  actions  on 
plant  life,  and  more  or  less  affect  the  vitality  of  the  shrills 
aud  other  vegetation. 

Mrd.  From  the  chimney  head  due  to  the  imperfect  com- 
bustion of  the  organic  matter  and  vapours  in  the  cells  and 
flues.  Xo  doubt  a  good  height  of  chimney,  1 80  ft.  or  more, 
will  tend  to  distribute  the  fumes  more  widely  throughout 
the  atmosphere,  but  in  a  badly  constructed  or  worked 
destructor,  where  the  temperature  is  too  low  for  the  perfect 
and  complete  combustion  of  the  fumes,  there  will  necessarily 
be  evolved  from  the  chimney  head  a  decided  foetid  singed 
odour  which  may  be  shortly  stated  as  "  the  destructor  smell." 
The  escape  of  such  foul  gases  from  the  chimney  head 
depends  much  on  the  temperature  of  tin-  cell.-,  service 
flues,  and  main  flue.  We  cannot  be  satisfied  with  a  tern 
perature  less  than  that  of  a  cherry-red  heat — 1,500°  to 
1,600°  F.  in  the  flues — and  even  the  higher  temperature  of  a 
yellow-red  or  orange — about  2,Coo  F. — may  be  held  to 
be  advantageous.  Anything  like  a  black-red  heat  — about 
1,000  F. — m, ist.  be  regarded  as  of  little  service  for  the 
complete  combustion-destruction  of  organic-smelling  gases. 
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Tvble  A Analyses  or  Samples  of  Dust  from  Destbuotob  at  Edinburgh,  taken  at  different  Dates 

i\    1894-95. 


In  100  Parts  ol  Dust. 

Prom  Floor  ol  Destructor 

Vault  where  Cells  are 

Discharged* 

From  out  s.i 
Yard  :<t 
Destructor. 

From  Ground 

beyond  the ' tut  side 

Yard. 

From  Leaves  of 

Plants  in 
Neighbourhood. 

(1.) 

(2.) 

(3.) 

, 

(5.) 

(6.) 

(7.) 

(8.) 

13-72          13-83          12-08 

54-04          53-12          54-28 

5'42            7'64           5-72 

117.; 

12  2  4 

1  i  88 

W84 

5-28 

vi',1 
I-:;:, 
1-16 
7-33 

15-n; 

.11    In 

r.-lt            5*68 
g-62            9-86 
.V77            5-23 

5 k-96 

It'll              8-UU 

83"04 
6-86            6*84 
9-08          W92 

rso          r-s.i 

5-92             5  '32 

S'.ln              7' 1.1 

57-80 

1  Ml 

10-20           10-82 

8-24 
r.-l 
6-82 
8-85 

7-8S 

4-88 
C46 
7-28 

8-88 
3  85 

7   11 

S'08 

1-71 
6-49 

100-00 

-op 

100-00 

100-00        100-00 

100-00 

100-00 

100-00 

-CO 

Sulphur  calculated  as  sulphuric  anhydride. 

8-74    '■       8"W 

no           n  : 

8-51          :;-7i 

4-15 

Table  B. — Analyses  of  Samples  of  Ordinary  Road  Dust  from  Macadamisi  d  Roads  in   Edinbi  acta  and 
Outskirts,  taken  on  different  Dates  in  1894-95. 


In  100  Parts  of  Dust. 

(10.) 

(11.) 

(12:) 

(IS.) 

(14.) 

(15.) 

(16.) 

«17.. 

(18.) 

rue 
79-86 
6-64 

3-32 
2-82 
1-30 
3-50 

1-86 
78-08 
6-28 
264 
2-37 
2-28 
8-49 

112 
80-02 
7-14 
2-48 
1-82 
1-14 
3-28 

i\i2 
80-32 
4-64 
2-04 
2-06 
1-52 
4 '00 

5-28 

79-64 
5-92 
L-96 
2-68 
1-82 
8-22 

1-88 
77-44 

;-i.-, 
2-:t2 
2  60 
1-25 

2-88 
82-24 
5-58 
2-14 
2-04 
0-84 
l   28 

1-12 

78-84 
5-82 
1-94 

2"  1 1 

2-62 

81-52 

.VIS 

2  -70 

1 '  7.1 

2-84 

lnn'iiii 

,   ,  oo 

luirilil 

LOO'OO 

100-00 

100-00 

10 

Sulphur  calculated  as  sulphuric  auhy.li  ide. 


1-71 


I  •.-,.: 


1-28 


li-iS 


S-06 


1-25 


Table  C— Analyses  of  Samfi.es  of-  Railway  Dust  taken  on  different  Days  in   ls'.i  I'.i.i,  and  passed 
through   Sieve  of   l,6C0  Meshes  to  Square  Inch. 


In  lno  Parts  of  Dust. 

Collected  from  Permanent  \Vay  of  Railway. 

Collected  fr.au  Foot  Platforms  of 
Railway. 

(19.)            (20.) 

121.) 

(22  1 

(23.) 

(24.) 

(27.) 

s-'s          10-86          i»"-H 

7  B2 
75-66 

.vs.; 

1'liS 

2'47 
1-44 

.-.-H7 

s-r.s 
70-97 
s  16 
2-64 
1-99 
2*25 
i:Tl 

6*84 

s.i  .;; 
2-11 
102 
is:; 
1-26 

W12           9-42 

75-16          7762 

2-16           2-58 

rn          i-i« 

2-92            271 
i  76           r.-.t 
i;  71           l-99 

6-28 

70-82          71  "js 
7-04            8-82 
4-56            3-86 
1-92            lit 
2-72            1-94 
5-16            1  tin 

69  78 
7-84 
1-96 
1-62 
3- 14 
.".   .".2 

70-12 

8  ; 

1  ■  76 

3-.il 

0-s| 

I'.i:; 

100 -00         lOO'OO 

lOO'OO 

100-00 

ioo-oo 

ioo-oo 

100-011          1 'U 

IOO-OO 

Sulphur  calculated  as  sulphuric  anhydride  . 

1-73    .        1-92             2-88 

P7.-> 

1-6B 

:  .             1-28             1-68 

1-82 

Table  I). — Analyses  of  Samples  of  Locomotivi    uid  Railway-Carriage  I'isis,  Sto.,   i-vkix  on  different 

Hays  in   1895. 


In  1""  Parts  nf  Dust. 


From  From 

Locomotive  Locomol  h  e 

Fire-box  under         lubes  and 

Funnel.  Chimney  Funnel. 


is  organic  matter  . 

Siliceous  matter 

i  Ki'ir  ..I  iron 

alumina 

Lime 

Alkaline  salts. 


(28.) 


(29.) 


From  Roof  of 

Railway 
Tunnel  Bridge. 


(311.) 


From  inside 

Railway. 
Carriages,  aol 
Floors. 


Dwelling  House 

close  to 
Railway  Station 


(82.) 


88-08 
50-88 
2.-36 
0-44 
8-87 
i  -  7s 


6  -  i.s 
26-92 
112 
1-86 
0  B6 
2-88 


18-24 
8-68 
1  -84 

14-08 
2"76 


8-CG 

8-22 

85'42 

7.1  •  Hi  i 

lu-21 

5-88 

2'  u 

liiii 

.-."25 

2- 17 

i:t2 

1-12 

I-.-77 

i   ii    i  id,  moisture,  Ac 

t-ii'.i 

l  71 

6-77 

s 

ioo-oo 

ioo-oo 

ioo-oo 

-en 

-on 

Sulphur  calculated  as  sulphuric  anhydride. 

2-18 

1  38 

2  :..; 

1     si 

i-ai 
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The  dusts  must  also  bo  included  as  main  factors  in  any 
nuisance  from  the  operations  of  au  inefficient  or  badly 
worked  destructor.  These  dusts  may  nrise  (a)  from  the 
charging  sheds  where  the  town  garbage  is  thrown  down 
from" the  carts,  (6)  from  the  furnace  vaults  during  the  draw- 
ing or  discharging  of  the  cells,  and  (c)  from  the  vaults 
where  water  is  thrown  upon  the  hot  debris,  either  by 
buckets  or  firehose.  In  the  latter  case  the  clouds  of  steam 
are  accompanied  by  much  fine  dust  in  suspension. 

As  a  preliminary  to  the  investigation  of  the  destructor 
dust  and  its  identification  from  ordinary  road  dust,  and  even 
railway  dust,  when  the  destructor  is  placed  in  the  imme- 
diate neighbourhood  of  railway  lines,  it  is  advisable  to 
separate  the  coarser  particles  from  the  real  fine  dust,  and 
that  without  any  attempt  to  pulverise  or  reduce  the  larger 
pieces.  This  is  most  readily  done  by  sifting  the  dust 
through  sieves,  and  the  trials  made  by  me  showed  that  a 
wire-gauze  sieve  with  1,600  meshes  to  the  square  inch — 
being  40  by  40— only  kept  back  paper  ash  and  loading, 
small  stones,  cinders.  &c,  and  the  real  dust  which  was 
liable  to  be  blown  about  readily  passed  through  the  meshes. 
Indeed  part  of  this  fine  dust  would  pass  through  a  sieve 
with  6,000  meshes  to  the  square  inch.  The  proportions  of 
1,600  meshes  to  the  square  inch  were  found  most  suitable 
for  working  with  all  sorts  of  dust,  whether  destructor  dust, 
road  dust,  railway  dust,  or  field  dust. 

The  identification  of  destructor  dust  may  be  carried  out 
partly  by  chemical  and  partly  by  microscopic  means. 
Firstly,  it  is  found  that  when  the  dust  is  diffused  through 
the  atmosphere  by  sifting  it  through  the  fine  sieve  in  frout  of 
the  nose,  the  peculiar  singed-like  foetid  odour  characteristic 
of  the  destructor  smell,  is  distinctly  observed,  exactly 
similar  to  that  noticeable  in  the  drawing  vaults  of  the 
destructor.  The  same  singed  foetid  odour  is  noticed  on  the 
person  and  clothes  after  each  inspection  of  the  apparatus, 
and  when  the  mere  running  of  the  fingers  through  the  hair, 
or  the  brushing  or  shaking  of  clothes,  at  once  evolves 
sufficient  dust  to  give  rise  to  the  peculiar  characteristic  odour. 
Secondly,  wheu  the  dust  is  heated  on  platinum  foil  over 
a  lamp,  when  the  organic  matter  is  burned  away  with  the 
same  destructor  odour ;  and,  thirdly,  when  some  of  the 
dust  is  added  to  water  and  the  latter  heated,  when  the 
steam  evolved  gives  out  a  similar  destructor  smell. 

Under  the  microscope  and  using  powers  of  70  to  140 
diameters  the  destructor  dust  exhibits  a  marked  lava-like 
or  almost  glassy  structure  of  the  tine  particles,  which  is 
largely  due  to  the  disruptive  action  of  the  water  thrown  on 
the  slaggy  debris  which  had  been  withdrawn  from  the  cells. 
The  magnified  particles  are  mainly  jagged  on  the  edges 
and  very  adherent,  whilst  here  and  there  minute  balls  or 
bombs  and  the  moulds  from  which  these  have  been  blown 
are  observed.  The  same  structure  is  seen  when  the  dust  is 
fully  burned  on  platinum  or  when  heated  with  nitric  acid  so 
as  to  destroy  the  organic  matters,  which  leaves  a  residue 
markedly  siliceous  and  glassy  in  texture  and  composition. 

All  of  these  general  characters  are  observed  in  the  dusts 
taken  from  the  discharging  vaults  of  a  working  destructor 
where  water  is  thrown  on  the  red-hot  debris  taken  from  the 
cells,  as  also  from  the  dust  collected  from  the  outside  yards 
and  grounds,  as  well  as  from  the  fences  and  walls,  as  well 
as  stems  and  leaves  of  plants,  examined  in  the  neighbour- 
hood, and  even  on  the  scum  taken  from  a  sheet  of  water 
situated  100  yards  from  the  destructor. 

The  facility  with  which  wind  will  carry  destructor  dust  is 
even  greater  than  in  the  case  of  ordinary  road  dust,  for 
whilst  the  latter  has  a  specific  gravity  of  2'  134  (water  = 
1-000)  the  destructor-gas  has  the  specific  gravity  of  1-989, 
being  a  difference  of  0  •  445  less  density  ;  and  being  therefore 
about  20  per  cent,  lighter  than  ordinary  road  dust,  the 
destructor  dust — equally  fine  in  particles — is  more  readily 
lifted  by  winds  and  carried  on  in  suspension.  When 
deposited,  however,  as  a  layer  on  the  leaves  and  stems  of 
plants  the  destructor  dust  adheres  more  firmly  to  such 
owing  to  the  jagged  edges. 

Ordinary  road  dust  when  diffused  through  the  air  by 
sifting  through  the  fine  sieve  does  not  evolve  any  particular 
odour,  and  the  same  negative  result  is  given  when  the  road 
dust  is  heated  with  water.  If  placed  on  platinum  and 
heated  over  a  lamp  the  road  dust   merely  evolves  a   slight 


corky  straw  odour,  and  has  no  singed  foetid  smell. 
Under  the  microscope,  the  road  dust  is  observed  to  consist 
of  small  stones,  somewhat  rounded  and  weathered,  with 
only  an  occasional  fragment  of  jagged  glassy  material. 

Railway  dust  as  taken  from  the  permanent-way  and  from 
passenger  platforms,  when  diffused  through  the  atmosphere 
yields  no  particular  odour;  when  boiled  in  water  it  emits 
a  slight  sulphury  smell ;  and  when  heated  on  platinum  foil 
it  evolves  a  burned  coal  odour,  without  any  singed  foetid 
smell.  Under  the  microscope,  the  fine  particles  are  found 
to  consist  of  minute  cinders  and  minute  stones — cinder- 
and  stone  dust  —  with  few  fragments  of  jagged  glassy 
_ruaterial.  The  same  characteristics  are  observed  with  other 
railway  dusts,  such  as  those  taken  from  the  tops  of  railway 
tunnels,  from  the  insides  (not  floors)  of  railway  carriages, 
and  from  railway  waiting-rooms. 

The  quantitative  analyses  of  the  various  dusts  also  bring 
out  the  difference  between  destructor  dust  on  the  one  hand 
and  ordinary  road  dust  and  railway  dust  on  the  other. 

Thus  destructor  dust  taken  from  the  drawing  vaults 
outside  yards,  and  grounds,  yielded 

12  to  15  per  cent,  of  organic  matter  and 
50  to  55  per  cent,  of  siliceous  matter, 

and  destructor  dust  taken  from  the  leaves  of  plants  (princi- 
pally laurels)  growing  in  the  neighbourhood  of  a  destructor 
gave 

15  per  cent,  ot  organic  matter  and 
S3  to  58  per  cent,  of  siliceous  matter, 

whilst  ordinary  road  dust  yielded 

2  ',  to  5  per  cent,  of  organic  matter  and 
So  per  cent,  of  siliceous  matter, 

and  railway  dust  from  the  permanent  way  gave 
111  per  cent,  of  organic  matter  and 
fully  70  per  cent,  of  siliceous  matter. 

The  detailed  analyses  of  many  samples  of  all  these  kinds 
of  dusts,  as  specially  determined  in  a  recent  destructor 
inquiry,  are  given  in  tables  A,  B,  C,  and  D  on  page  168. 
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April  15th.— Mr.  John  White,  F.I.C.     "Filtration  and  Domestic 
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Meeting  held  Wednesday,  March  Mh,  1896. 


MR.    F.    J.    K.    CARULLA    IN    THE    CHAIR. 


A  paper  by  Mr.  L.  Archbutt  on  "  An  Evaporation  Test 
for  Cylinder  t  >ils "  was  down  for  reading,  but  was  un- 
avoidably postponed  until  the  Mav  meeting. 
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THE  ESTIMATION  OF  OXYGEN  BY  ALKALINE 
sol.l   l  [OM  OF  PYROGALLOL. 

BY   I'KcU.    I'livXK    CLOWES,    D.SC. 

Tin:  author  stated  that  it  frequently  happened  in  his 
laboratory  that  carbonic  oxide  was  found  iu  the  residual 
ga>  from  Brin's  oxygen,  after  the  oxygen  had  been  absorbed 
by  alkaline  pyrogallol  solution. 

Check  experiments,  made  by  passing  the  oxygen  over 
red-hot  copper  oxide,  proved  that  no  carbon  dioxide  was 
produced  in  tins  process,  and  that  carbonic  oxide  was  not, 
therefore,  present  in  the  original  oxygen. 

The  alkaline  pyrogallol  solution  used  for  the  absorption 
contained  In  grms.  of  pyrogallol  and  24  grins,  of  potassium 
hydrate  in  100  c.c.  This  solution  had  been  repeatedly 
used  tor  the  absorption  of  oxygen  from  atmospheric  air, 
and  it  had  always  given  perfectly  satisfactory  results,  no 
carbonic  oxide  being  evolved  in  the  process. 

Some  experiments  made  with  the  above  pyrogallol 
solution  showed  that  it  began  to  evolve  carbonic  oxide 
when  the  percentage  of  free  oxygen  present  in  the  gaseous 
mixture  exceeded  28.  When  a  less  percentage  of  oxygen 
than  this  was  present,  as  is  the  case  in  atmospheric  air, 
no  carbonic  oxide  was  evolved.  When  the  proportion 
of  oxygen  in  the  mixture  was  made  to  gradually  increase 
beyond  2s  per  cent  the  volume  of  carbonic  oxide  kept 
increasing,  until  when  the  oxygen  reached  over  90  per 
cent,  of  the  caseous  mixture,  the  volume  of  carbonic  oxide 
evolved  during  the  absorption  reached  6  per  cent,  of  the 
volume  of  oxygen  absorbed. 

It  was  found  that  if  the  absorption  of  the  oxygen  was 
followed  by  the  absorption  of  the  carbonic  oxide  by  means 
of  cuprous  chloride  solution,  a  perfectly  accurate  estimation 
of  oxygen  was  obtained,  presuming,  of  course,  that  no  carbon 
monoxide  was  present  in  the  original  gaseous  mixture. 
This  was  proved  by  estimating  the  percentage  of  oxygen  in 
separate  portions  of  one  and  the  same  mixture  by  means 
of  the  above  pyrogallol  solution  followed  by  cuprous 
chloride  solution,  by  absorption  with  phosphorus,  and  by 
tiring  with  excess  of  hydrogen.  The  results  obtained  by 
the  three  methods  were  identical. 

Experiments  were  then  made  in  order  to  ascertain  the 
effect  of  varying  the  proportion  of  pyrogallol  to  potassium 
hydrate  in  the  solution.  It  was  ascertained  that  if  the 
proportion  of  potassium  hydrate  to  pyrogallol  was  suffi- 
ciently  increased  no  carbon  monoxide  was  evolved  during 
the  absorption  of  oxygen,  even  when  the  oxygen  was 
practically  unmixed -with  other  gases.  A  solution  coduud- 
ing  in  loo  c.c.  10  gnus,  of  pyrogallol  and  120  gnus,  of 
potassium  hydrate  did  not  evolve  any  appreciable  quantity 
of  carbon  monoxide  during  the  absorption  of  oxygen  under 
the  ordinary  laboratory  conditions.  The  quantity  of  pyro- 
gallol might  lie  reduced  in  the  above  solution  to  5  grms. 

Prof.  Ramsay  finds  that  traces  of  carbon  monoxide, 
which  can  he  found  spectroscopically,  are  always  evolved 
during  tin  ah-,  rption  of  oxygen  by  any  alkaline  pyrogallol 
solution.  The  amount  evolved,  however  when  proper  pre- 
caution is  taken  in  preparing  (he  solution  i-  too  small  to 
affect  the  reading  of  the  volume  in  a  gas  apparatus. 

It  will  he  evident  from  the  results  obtained  by  these 
experiments  that  serious  error  may  lie  introduced  into  the 
estimation  of  oxygen  by  pyrogallol  solution,  unless  the 
solution  is  prepared  in  such  a  way  as  to  contain  a  sufficient 
excess  ot  tlie  caustic  alkali.  In  the  account  given  of  this 
determination,  it  is  not  uncommon  to  omit  all  directions 
for  the  preparation  of  tht  \>\  rogallol  solution,  and  it  would 
therefore  be  naturally  inferred  that  the  composition  of  the 
absorbent  solution  i-  without  influence  upon  the  result  of 
the  absorption. 

In  the  course  of  the  investigation  it  was  found  that  an 
alkaline  solution  of  hydroquinou  absorbs  oxygen  from  a 
gaseous  mixture,  -lowly  but  completely,  and  without 
evolving  an}  carbon  monoxide.  The  absorption  is  known 
to  be  complete  when  the  absorbent  solution,  after  having 
been  shaken  up  against  the  interior  of  the  vessel,  flows 
!,  „,,  without  producing  :.  blue  film.  The  similar  absence 
of  a  brown  film  during  the  absorption  by  alkaline  pyro- 
.  .pted    us    an    indication    that    tj,e 


absorption  of  oxygen  is  complete.  The  solution  of  hydro- 
quinou used  fur  the  absorption  of  oxygen  contained  Us  grms. 
of  hydroquinou  and  24  grms.  of  potassium  hydrate  in  loOc.c. 
The  author  expressed  his  acknowledgment  to  Percy 
Jackson  for  carrying  out  the  experimental  work  involved 
in  the  above  research. 

Discussion. 

Mr.  Jacksok  remarked  that  the  absorption  of  oxygen  by 
phosphorus  was  not  always  successful.  It  failed  w  Inn 
certain  hydro,  ol.  n  gases  and  vapours  were  present  in  the 
air,  or  when  the  proportion  of  oxygen  was  large,  but  when 
the  phosphorus  did  absorb  the  oxygen,  the  absorption  was 
rapid  and  complete. 

The  Chairman  said  that  he  was  pleased  to  infer  from 
what  had  been  said  by  Dr.  Clowes  that  the  error  due  to 
improperly  prepared  alkaline  pyrogallate  solution  was  not 
present  in  the  test  of  the  exit  gases  from  sulphuric  acid 
chambers,  since  oxygen  was  present  in  too  small  proportion 
to  cause  evolution  of  carbonic  oxide. 

Mr.  Ward  supposed  that  the  absence  of  Co  in  the 
original  sample  of  gas  was  an  essential  requisite  of  accuracy 
in  the  experiments  which  had  been  detailed,  iu  which  tin- 
carbonic  oxide  produced  duriug  absorption  with  pyrogallate 
was  subsequently  absorbed  and  allowed  for. 

Dr.  Clowes  replied  that  no  CO  must  be  present 
originally,  else  the  results  would  be  erroneous. 

Mr.  Caves  made  a  reference  to  the  possible  presence  of 
CO  iu  the  gases  produced  during  the  organic  combustion 
of  water  residues  by  the  Frankland  process.  Such  (  <  < 
would  be  calculated  as  nitrogen,  and  would  seriously  affect 
the  determination  of  nitrogen  in  the  organic  mutter. 

Dr.  Clowes:  The  error  would  be  very  serious  with 
improperly  prepared  pyrogallate  solution,  and  unless  the 
analyst  was  satisfied  that  tins  error  was  impossible  under 
the  circumstances  of  the  absorption,  it  would  certainly  be 
wise  to  make  a  final  absorption  with  cuprous  chloride 
solution  before  finally  reading  the  volume  of  the  residual 
nitrogen. 


SOME  PROPERTIES  OF  FERRIC  PHOSPHATE. 

11V    1!      M.    C  WEN. 

(7ni's  Journal,  1896,  17.) 
Discission. 
Dr.  ('hikes  acknowledged  indebtedness  for  a  considerable 
amount  of  original  work  winch  Mr.  Caven  in  his  modesty 
did  not  claim.  He  thought  confusion  might  arise  iu  the 
minds  of  some  readers  of  the  paper  by  the  phosphate 
radicle   being  sometimes   called  phosphoric  acid;   it  might 

have  been  better  it  the  cxpre.-sioU  "  phospli:ite  radicle  "  had 
been  Used  throughout.       lie  regarded  the  nli-cM.  e  of    colour 

in  the  first  experiment  made  with  lit  1  as  conclusive  that 
there  was  no  1-vri  present,  and  he  considered  that  this 
view  met  with  further  support  from  the  fact  that  a 
solution  of  this  salt  gains  in  colour  as  il  becomes 
neutral.  The  paper  will  have  some  influence  on  our 
present  analytical  phosphate  table,  which  will  certainly 
have  to  be  modified  and,  probably,  simplified.  The  instance 
of  hydrolysis  of  ferric  salt  given  by  Mr.  Caven  was  not  an 
isolated  one,  sun  ferric  acetate  solution  tin. 
similar  decomposition  with  the  formation  of  a  basic  Bait. 
Mr.  Caven  had  only  trodden  on  the  fringe  id'  the  subject, 
and  he  (Dr.  Clowes)  hoped  the  author  might  find  time  to 
continue  his  investigation-. 

Mr.  I.  J.  Pi  1 1  marked  that   ferric   sulphate  used 

b\  dyers  under  the  name  .  f  •'  iron  liquor  or  nitrate  of  iron  " 
also  underwent  a  decomposition  on  dilution  with  water, 
similar  to  that  which  bad  been  described,  and  he  believed 
that  in  mordanting  with  this  substance  some  ferric  hydrate 
was  fixed  on  the  fibre. 

itii.n  of  ferric  pyrophosphate  in  ammonia  had  been 
a-  ,1  to  a  small  extent  as  a  cotton  mordant. 

Mr.  Wilkiksos  described  an  anomalons  ease  in  which 
when  working  with  a  solution  consisting  of  a  salt  of  zinc 
and  s.iilunii  phosphate,  on  adding  Nil, Ml  >  after  Nil, CI  the 
zinc  phosphate  di.i  not  come  down  at  all.  He  would  like  to 
know  whether  Mr.  (  aven  could  offer  any  explanation. 
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Mr.  Forth  said  that  he  found  great  difficulty  in  getting 
pure  phosphates.  When  washing  with  water  the  impurities 
present  might  affect  the  result  lie  would  like  to  know 
whether  Mr.  C'aveu  had  worked  with  the  pure  or  with  the 
commercial  salt. 

Dr.  J.  J.  Sudborough  considered  the  example  mentioned 
by  Mr.  Pentecost  as  hardly  a  parallel  one  with  the  others  in 
which  hydrolysis  occurred.  The  presence  of  the  various 
organic  substances  acid  and  basic  of  the  fibres  upon  which 
the  ferric  hydrate  was  deposited  greatly  altered  the 
conditions  of  the  case. 

He  also  suggested  that  the  colour  of  the  residue  after 
boiling  l'"cl'(  ij  with  water  or  NH4H( )  solution,  might  be  an 
indication  whether  it  consisted  of  a  definite  basic  salt  or  of 
a  mixture  of  FeP04  and  Fe  (OH):1. 

Mr.  J.  Golding  pointed  out  the  great  interest  that  was, 
attached  to  Mr.  Caven*  s  paper  from  an  agricultural  chemist's 
point  of  view. 

He  cited  the  method  generally  employed  for  the  deter- 
mination of  the  insoluble  phosphates  in  acid  manures  by 
the  precipitation  from  the  hydrochloric  acid  solution  of 
tribasic  phosphate  of  lime  by  the  addition  of  ammonia  in 
slight  excess,  and  mentioned  a  case  in  which  he  had  had 
to  abandon  this  method,  owing  to  the  presence  of  an 
appreciable  quantity  of  iron,  which,  as  Mr.  Caven  had  shown, 
would  vitiate  the  result  of  the  determination. 

Mr.  Caven,  in  replying  to  the  discussion,  said  thai  in  the 
case  of  zinc  salts,  the  precipitate  formed  on  neutralizing  a 
solution  in  which  P()4  was  present,  would  be  redissolved  on 
adding  excess  of  NH4H(  >,  since  zinc  phosphate  is  soluble  in 
this  reagent.  The  zinc  could  therefore  be  precipitated  by 
ammonium  sulphide  in  the  usual  way  without  the  previous 
elimination  of  the  P04. 

In  reply  to  Lr.  Sudborough  he  said  that  on  boiling 
Fil'O,  with  NH4HO,  the  salt  quickly  changed  in  appearance 
and,  if  granular,  became  coated  with  a  dark  red  substance 
which  appeared  to  be  -Fe(OH)3.  He  was  of  opinion  that 
the  fact  of  the  gradual  removal  of  the  PO,,  and  also  the 
appearance  of  the  product,  showed  the  improbability  of  a 
definite  basic  salt  being  formed  at  any  stage  of  the  operation. 
The  change  on  treatment  with  hot  water  was  so  slight  that 
no  alteration  in  colour  was  noticed  until  after  gentle  ignition, 
when  the  mass  appeared  darker  than  unwashed  I'eP'V,. 

In  concluding,  Mr.  Caven  thought  that  the  phosphate 
table  likely  to  be  of  most  use  for  general  qualitative  anal}  sis. 
would  be  one  in  which  concise  directions  are  given  for  the 
speedy  removal  of  all  the  P04,  as  a  phosphate  of  known 
composition,  in  such  a  manner  that  the  course  of  the  analysis 
can  be  quickly  proceeded  with  in  the  ordinary  way. 
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MB.    THOS.    FAIRLEY    IN    THE    I   HAIR. 


SULPHIDES,  SULPHITES,  THIOSULPHATKS,  AND 

SULPHATES  :    THEIR  ESTIMATION    IN 

PRESENCE  OF  EACH  OTHER. 

BY   V.    W.    RICHARDSON,    F.C.S.,    ETC.,    AND    H.    E.    AYKKOVD. 

Although   it  is   not   a  difficult   task   to   estimate   any  one 
alone  of  the  radicals  referred  to  in  the  title  of  this  paper,  it 


is  ofteu  a  matter  of  some  difficulty  when  two  or  more  of 
these  bodies  are  present  iu  a  mixture. 

We  have  sought  in  the  classical  archives  of  chemistry  for 
reliable  methods,  and  although  we  have  found  some  of  a 
fragmentary  character  yet  their  application  has  resulted  iu 
dissatisfaction. 

A  study  of  the  modes  of  manufacture  of  the  various 
thionates  will  reveal  the  fact  that  it  is  very  easy  to  produce 
one  or  more  of  these  compounds  in  our  attempts  to  analyse 
mixtures  of  the  materials  from  which  they  may  be  made. 
Hy  the  interaction  of  sulphuretted  hydrogen  upon  sulphurous 
acid,  pentathionie  acid  and  the  other  compounds  which 
characterise  "  VVackenrodor's  solution"  (Debus,  C.  J., 
-LIU.,  278,  &c.)  may  be  obtained. 

By  the  digestion  of  sulphur  with  an  acid  sulphite,  or,  what 
is  the  same,  by  the  heating  of  a  solution  of  a  thiosulphate 
with  a  mineral  acid,  trithionates  are  formed. 

These  facts  dawn  with  unpleasant  effect  upon  the  minds 
of  those  who  attempt  to  analyse  complex  mixtures  of  the 
radicals  referred  to,  using  methods  which  are  presumably 
standard.  Should  the  salt  or  solution  be  alkaline,  one  is 
advised  to  neutralise — with  the  sure  result  of  liberating 
sulphuretted  hydrogen,  and,  if  a  sulphite  be  present,  also 
sulphurous  acid — gases  which  iu  mutual  reaction  produce 
one  or  more  of  the  thionates. 

If  the  sulphates  are  to  be  determined  we  are  advised  to 
boil  with  oxygen-free  water  and  hydrochloric  acid  in  an 
oxygen-free  space — presumably  to  prevent  the  oxidation  of 
sulphurous  acid  ;  but  if  a  thiosulphate  is  present  sulphuric 
acid  in  no  mean  proportion  is  sure  to  be  formed,  and  (he 
accuracy  of  the  estimation  is  entirely  vitiated.  There  can 
be  no  doubt  that  thiosulphates  when  boiled  with  dilute 
mineral  acids  are  partly  converted  into  trithionic  acid,  which 
in  its  turn  is  decomposed,  with  the  formation  of  free  sulphur, 
sulphurous  acid,  and  sulphuric  acid  : — 

(1.)  Na„S,(),  +  2HCI  --  2NaCl  +  S  +  SO,  +  Oil, 
(2.)  6SO,  +  COH,,  +  2S  =  SOU.  +  2H„S306Aq  + 
H2S,03Aq  +  II,S,o(i  =  s  +  SO,  ^    ll.su 

It  is  somewhat  remarkable  that  thiosulphate  of  soda  gives 
more  sulphate  when  boiled  with  dilute  liydroch]  trie  acid  in 
an  oxygen-free  space  than  when  boiled  in  the  open;  but  we 
have  repeatedly  proved  this  to  be  the  case  ;  in  the  open  this 
salt  has  given  us  2i  per  cent,  of  Na,S<  I,  ;  in  oxygen-free 
spare  it  has  yielded  as  much  as  41  per  cent,  of  this  body. 

There  can  be  no  doubt  thai  the  sulphate  is  due  to  an 
intermediary  formation  of  trithionic  acid ;  as  by  iodi- 
metric  titration  the  thiosulphate  gave  us  100  per  cent,  of 
Xa _.sj  ), .:, Aq  ;  no  sulphates  were  present,  and  none  were 
formed  by  interaction  with  -  iodine  (absence  of  sulphites)  • 

other  tests  showed  the  entire  absence  of  ditbionates,  trithio- 
nates, tetrathtonates,  and  penathionates. 

In  order  to  accomplish — 

(1.)  The  Estimation  of  Sulphates  in  Presence  of  Thio- 
sulphates, \i\ — None  of  the  methods  in  vogue  were  of  any 
value,  and  it  was  only  after  repeated  failures  that  we  worked 
out  a  completely  satisfactory  process  to  accomplish  this 
object. 

Hydrochloric  acid  speedily  decomposes  thiosulphate 
solutions,  even  iu  the  cold,  and  sulphates  are  formed;  acetic 
and  oxalic  acids  have  a  similar  result,  and  citric  acid  gives 
with  barium  chloride  a  precipitate  which  is  too  finely 
divided  to  admit  of  filtration  within  any  reasonable  period. 
Although  barium  chloride  gives  no  precipitate  with  even 
moderately  strong  solutions  of  the  alkaline  thiosulphates, 
yet  as  soon  as  a  sulphate  is  thrown  down  in  the  presence  of 
a  thiosulphate  a  very  large  proportion  of  barium  thiosul- 
phate will  be  found  in  the  precipitate. 

We  find  that  an  excellent  result  may  be  obtained  by 
adding  a  solution  of  3  gims.  of  tartaric  acid  to  the  solution, 
which  is  then  precipitated  by  barium  chloride  iu  the  cold  ; 
the  precipitate  can  be  readily  filtered  off,  and  the 
thiosulphates  are  kept  in  solution  without  suffering  decom- 
position. 

Some  sulphite  of  barium  remains  ill  the  precipitate  on 
the  filter,  but  this  can  be  completely  and  safely  removed  by 
finally  washing  with  hot  dilute  hydrochloric  acid  and  boiling 
water. 
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The  results  obtainable  by  this  method  will  be  submitted 
for  comparison  towards  the  seqnel. 

2.  The  Estimation  of  Sulphides  can  be  readily  made  by 
means  of  a  standard  ammoniacal  zinc  solution  prepared 
according  to  Schwarz's  method  (see  Sutton's  Volumetric 
Analysis),  and  of  such  strength  that  1  c.c.  =0*0016  grm, 
S  as  sulphide. 

Our  experiments  were  tried  solely  with  the  simple  sul- 
phides, hut  it  would  not  have  been  a  very  difficult  matter 
to  determine  the  amonnt  of  "  polysulphides "  present,  as 
these  would  he  precipitated  as  polysulphide  of  zinc,  the 
sulphur  content  of  which  would  represent  the  character  and 
quantity  of  the  polyBulphides  to  be  determined.  Nickel 
sulphate  was  used  as  the  indicator,  and  was  found  to  give 
excellent  results. 

Ti i  remove  sulphides  from  the  solution  prior  to  examina- 
tion for  sulphites,  thiosulphates,  and  sulphates,  a  slight 
excess  of  the  ammonia  zinc  chloride  was  added,  and  the 
mixture  was  filtered.  15y  our  process  this  method  appears 
to  be  wholly  free  from  objections. 

3.  Estimation  of  Sulphites  and  Thiosulphates. —  If  one 
attempts  to  estimate  sulphite  of  soda  alone  by  the  titration 
of  its  aqueous  solution  with  decinormal  iodine  perplexing 
results  are  sure  to  be  obtained,  and  we  find  that  the  use  of 
oxygen-free  water  does  not  add  much  to  the  simplification 
of  the  problem. 

Degree  of  dilution  and  temperature  have  much  to  do  with 
the  differences  obtained,  but  degree  of  neutrality  is  even  of 
greater  import ;  indeed,  free  sulphurous  acid  in  even  very 
dilute  solutions  gives  very  erratic  figures  when  titrated  with 
decinormal  iodine.  A  solution  of  SO,  which  gave  36  per 
cent,  of  SO,  by  complete  oxidation  to  sulphuric  acid  and 
subsequent  estimation  in  the  form  of  barium  sulphate, 
furnished  the  following  figures  with  3  c.c. : — 


Ordinary  Water. 

Oxygen-free  Water. 

NI. 

HI 

so: 

C.c. 

C.c 

C.c. 

Per  Cent. 

50 

7-5 

II-  IS 

lllll 

9-2 

0-58 

200 

9-6 

0-61 

100 

9-6 

n-ill 

1"H1 

9-6 

0-61 

Giles  and  Shearer  (this  Journal,  III.,  197,  and  IV.,  303) 
have   showu  that  it  is   necessary   to   add    the  sulphite    to 

excess  of  ~r  iodine  if  accurate  results  arc  to  he  obtained, 
and  this  is  our  uniform  experience. 

We  believe  we  have  found  a  process  which  enables  us  to 
determine  sulphites,  and  even  free  sulphurous  acid,  readily 
and  accurately,  not  only  in  a  pure  form  but  even  when 
mixed  with  sulphides,  thiosulphates,  and  sulphates. 

It  is  well  known  that   when  iodine  solutions  react   with 
solutions    of  neutral    sulphides     neutral   sulphates,   and   an 
equivalent  quantity  of  hydriodic  acid  are  formed:  — 
\.i  S(  l3  +  I,  +  IIIL  =  Xa,.S()4  +  Jill. 

Thus  a  neutral  sulphite  of  soda  solution  was  added  to  three 
respective  20' 0  c.c.  of  iodine  until  the  reaction  was  com- 
plete; to  neutralise  Ihe  resulting  colourless  solutions  were 
required  with — 

I'henolphthaleiu  as  indicator,  1!)- 8  c.e. 

Methyl  orange  „  20-0  c.c. 

Litmus  „         2U-2  c.c. 

Therefore  the  result  with  methyl  orange  was  theoretically 
accurate. 

We  find  that  the  best  plan  is  to  reduce  all  sulphites  to 
the  condition  of  bisulphite— that  is,  to  the  state  of  hydrogeu- 
sulphite  of  the  base  ;  this  is  necessary  because  a  sulphite 
maybe  alkaline,  or  it  may  he  exclusively  acid:  indeed,  a 
so-called  "pure  sulphite  of  soda  "  gave  us,  with  phonol- 
phthalein  as  indicator  (knowing  that  bicarbonates  of  the 
alkalis  are  neutral  to  pbenolphthalein),  as  much  ;is 
l\  per  cent,  of  sodium  carbonate.  Sodium -hydrogen- 
sulphite  is  quite  neutral  to  methyl  orange,  and  by  titrating 
the  solution  of  a  neutral  sulphite  « ith  decinormal  sulphuric 
acid,    using    methyl   orange,   we    arrive   exactly   at  a   point 


when  all  the  sulphite  is  converted  into  the  acid  sulphite. 
This  did  not  dawn  upon  us  until  we  had  obtained  a  number 
of  results  which  gave  the  sulphite  just  half  as  large  again 
as  it  should  have  been.  The  reason  tor  this  is  patent  when 
we  consider  the  reaction  which  takes  place  when  an  acid 
sulphite  acts  upon  iodine — 

NaH.S03  +  OHa  +  li  =  NaB.SOi  +  -III. 
Here  we  have  a  new  factor,  inasmuch  as  the  titration  with 
alkali  and  with  methyl  orange  as  indicator  is  concerned  ; 
although  the  acid  sulphite  of  soda  i~  neutral  to  methyl 
orange,  the  acid  sulphate  of  soda  is  acid  to  the  full  and 
scact  extent  of  its  combining  power. 

Thus    one    molecule    of     sodium-hydrogen-sulphite,   cu 
titration   with        iodine,  liberates   acid   equivalent   to  three 

molecules  of  sodium  or  potassium  hydrate. 

A  solution  containing  1  -r,j  per  cent,  'if  .N a /•(_).,. 7 Aq  was 

titrated  upon. 


Iodine   solution  equi talent    to  9"5  c.e.  '     I  ; 


29-9  c.c.  were  required;  th.    mixture   required  14-6  c.c.  of 


i>' 


Now  9-5  c.c. 


'    I  and  14   G  c.c. 


.  NalK  )  are  ill 


the  ratio  of  2  :  3  almost  exactly  ;   by  using  u-0126  as  the 

factor   for  the  c.c.  of  ^  I  and  U-0S1  for  the  ?  XallO.both 

results  give  1  ■  64  per  cent,  of  Na2M  »s.  7Aq.     (Of  course  tie 

sulphite  solution  had  been  previously  titrated  with  '    ILSO, 

in  the  presence  of  methyl  orange.) 

As  the  details  of  calculation  maybe  somewhat  obscure 
to  those  who  have  not  experimented  iu  this  direction,  the 
working  out  of  an  actual  analysis  max  be  of  interest.  A 
solution  containing  1' 00  per  cent,  of  pure  thiosuiphate  of 
soda  and  0-78  per  cent,  of  sodium  sulphite  was  titrated 
upon  20  c.c.  of  iodine;  19  '3  c.e.  were  required  lo  decolorise; 
to  neutralise  with  methyl  orange  j-  indicator  17-9  c.c. 
were  required  ;  therefore  100  c.c.  of  the   mixture  required 

lu:;- 6  c.c.  iodine  and  92 '7  e.c.  of  —  soda  respectively  ;  the 

c.c.  of  soda  x  0-0G84  give  (J-</87  as  the  percentage  of 
\a;SO;.7Aq,  and  this  figure -j-  0-0126  (the  factor  for 
1  c.c.  iodine  in  Na„S03. 7Aq )  gives  CI  "8  c.c,  and  this 
subtracted  from  103-6  c.c.  of  total  iodine  required  gives 
41-S  c.c,  and  this  x  00248  gives  1-036  instead  of 
1-00  per  cent,  of  Na.Sj  »3.5Aq. 

The  immense  advantage  of  this  method  is  better  seen  in 
the  ease  of  a  complex  mixture,  where  one  must  remove 
sulphides  or  other  bodies  by  the  addition  of  an  alkaline 
solution  of  zinc  or  other  precipitating  agent.  The  alkaline 
filtrate  is  speedily  brought  into  a  suitable  condition  for 
iodimetric  and  alkalimetric  titration  by  the  method  pro- 
j  posed. 

As  a  test  ease  we  give  the  following: — A  solution  ot 
known  amounts  of  thiosuiphate  of  soda  and  sulphite  of  soda 
was  treated  with  lo  c.c.  of  a  strongly  ammoniacal  stinc- 
chloride  solution,  and  the  mixture  was  titrated  with  it  until 
it  gave  a  neutral  reaction  with   methyl  orange  :   it  was  now 

mad.-  lo  1, c.c  ,  and  II   was  titrated  upon  a   Known   volume 

of"  iodine,  using  starch  to  find  the  end  reaction  (which  is 
otherwise  somewhat  obscured  by  the  methyl  orange).    The 

disappearance  of  the  blue  colour  and  the  appearance  of 
the  pinkish-purple   of   the    acidified  methyl  orange   is  both 

interesting    and   strikm 

easily  accomplished.     The  results  were  :— 


Titration    with  '   XaHO  is   now 


Present. 


\  i  s<  >,..",  \i| 

V   SO  .7Aq  . 


a  31 

o-ao 


Found. 


ir:il 
0-22 


A  more  rapid  and  satisfactory  method  it  would  be  difficult 
to  find. 

We    had    previously  tried    Lunge  and   Smith's  combined 

permanganate  and  '  iodine  process  for  the  estimation  of 
sulphites  ami  thiosulphates  in  the  presence  of  each  other, 
but  found  that   the  method   was   not  only  more  tedious,  but 
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that    it    was,   in  our  hands  at   least,  incapahle   of   giving 
reliable  results. 

The  following  figures;  express  a  few   of  our  results  from 
the  application  of  this  process:  — 


Present. 


Found. 


Present,.  ■  Pound.   Present.   Found. 


\  a  8  I ' ..  "■  \'i 
\-i  SOa.7Aq. 


0-0588 


0-0250 
0-0216 


0-126 
0  0299 


a  26:,s 
0-0401 


0-126 
0-0299 


0-2632 
0-0349 


A  far  better  method  than  this  of  Lunge  and  Smith 
(this  Journal  II.,  4C:i,  and  Sutton's  Vol.  Anal.)  was  arrived 
at  ere  the  combined  volumetric  method  above  described  was 
worked  out. 

After   the   sulphite   and    thiosulphate    solution    has    been 

titrated   upon   a  known  volume  of   "-.  iodine,  the   sulphate 

formed  is  estimated  by  barium  (any  sulphate  in  the  original 
solution  is  estimated  by  the  tartaric  acid  method  and 
deducted  from  the  result),  a  little  HC1  being  used  in  the 
boiling  operation. 

The  results  were  on  the  whole  very  good. 

We  fully  expected  that  the  tetrathionate  formed  by  the 
mutual  reaction  with  the  tbiosulphate  and  the  iodine  would 
be  decomposed  in  the  boiling  operation  with  the  dilute  MCI 
with  the  production  office  sulphur  and  sulphate:  — 

(l.)  2Na2S»03  +  I-  =  2NaI  +  Xa.:s,(  >,., 

(2.)   Na2S406  =  S._,  +  SO.  +  N:i.,s<>, 

But,  strange  to  say,  under  the  conditions  of  the  analysis 
this  never  takes  place. 

True,  we  have  obtained  a  very  little  liaSU,  when  tbio- 
sulphate was  thus  operated  upon,  but  the  amount  has 
always  been  so  small  that  it  may  have  been  easiiy  due  to  a 
little  impurity:  — 

(1.)  40  c.c.  thiosulphatc  +  4(1  c.c.  '-  I  thus  gave  0-013 
BaS04. 

(2.)  30  c.c.    tbiosulphate  +  30  c.c. 
BaS04. 

(3.)  29-3  c.c.   tbiosulphate  +  29-3 
0-010  Basil, 

These    results   were   confirmed  by  many   others,  and  we 

conclude  that  for  every  10  c.c.  of  '    1   in   conjunction  with 

N 
10  c.c.   of  "     tbiosulphate,  sulphate   equal   to   0-0025  grm. 

of  BaSOj  was  produced.  The  following  is  an  example  of 
the  application  of  our  process  to  a  mixture  of  known 
composition:  — 


F.W.R.  and  H.E.A. 

Lunge  and 
Smith. 

Present. 

Found. 

Found. 

Xa.S.Oj.oAq 

V,  so,.7Aq 

Na.,S04.lllAq 

NajS 


fOOOO 
0-7800 
1-2220 

O-H120 


3-0440 


1-0292 

0-7701 
1  -2530 
0-0130 


3-0056 


0-4118 
1-064 


We  have  tried  to  estimate  thiosulphate  by  boiling  with 
dilute  HC1  in  an  oxygen-free  space  in  connection  with 
a  condenser,  carrying  the  distillation  to  dryness. 

If  this  last  condition  is  not  carried  out,  only  some  90  per 
cent,  of  the  thiosulphate  will  be  decomposed.  Proceeding 
thus  we  have  obtained  from  1  grm.  of  tbiosulphate  0-126 
grm.  sulphur  (theory  =  0-129);  in  distillate  0-248  grm. 
S03  =  0-9612  Na2S.20:l.5Aq.  Unfortunately  very  much 
depends  upon  the  accurate  estimation  of  the  sulphur,  which 
partly  distils  or  is  carried  over  by  capillarity  and  is  some- 
what difficult  to  separate  from  the  apparatus.  As  1  part 
of  sulphur  represents  nearly  8  parts  of  thiosulphate  of  soda, 
a  little  loss  may  mean  a  serious  error  in  the  results.  It  is 
none  the  less  certain  that  such  a  determination  serves  as  a 


1  thus  save  0-010 


c.c.  —  I    thus  gave 


valuable  check  to  the  other  data,  and  may  be  of  utmost 
importance  when  we  have  to  deal  with  mixtures  containing 
thio-ulphates  and  thionates. 

G.  E.  Davis  (this  Journal,  I.,  p.  88,  &c.)',  in  a  paper 
containing  excellent  suggestions  and  also  processes  which 
in  his  hands  at  least  appear  to  have  given  good  results, 
makes  use  of  strontium  chloride  for  removing  the  SO.,,  and 
cadmium  carbonate  for  removing  the  sulphide ;  but  we 
find  that  these  reagents  do  not  satisfactorily  accomplish 
the  task  assigned  to  them.  Davis  found  that  all  titrations 
made  of  mixtures  of  sulphides  and  sulphites  in  presence 
of  acetic  acid,  or  of  any  acid  which  displaces  sulphurous 
acid,  are  incorrect  ;  this  is  also  our  experience,  and  we  are 
•glad  to  have  found  a  method  which  renders  any  such 
combination  of  circumstances  unnecessary;  indeed  we 
object  to  Davis's  plan  of  adding  acetic  acid  to  the  filtrate 
from  the  precipitation  of  the  sulphide  with  zinc  for 
iodimctric  titration,  as  we  have  shown  that  thiosulpbates 
are  soon  decomposed  in  the  presence  of  this  acid. 

At  an  early  date  we  are  to  read  a  paper  upon  the  subject 
of  '-  Cachou-de-Laval  ";  indeed,  the  processes  we  have  just 
described  lie  at  the  very  threshold  of  any  investigation  into 
the  complex  composition  of  this  compound. 

Our  best  thanks  are  due  to  Air.  Frank  Wood,  and 
also  to  Mr.  Adolf  Jaffe,  for  carrying  out  some  of  the 
experiments  necessitated  by  this  inquiry. 

Discussion. 

Mr.  F.  \V.  Richardson  stated,  in  reply  to  an  inquiry 
from  the  chair,  that  the  sulphate  was  determined  in  a 
separate  portion  of  the  solution,  and  that  excess  of 
ammonium  tartrate  hail  to  be  avoided  owing  to  its  solvent 
action  on  barium  sulphate.  Tartaric  acid  by  itself  had 
been  repeatedly  proved  to  dissolve  no  barium  sulphate — a 
crystallised  sodium  sulphate,  tested  thus  in  small  quantities, 
giving  over  99  per  cent,  of  \a._,S(  >4.10Aq. 


^>cottt5i)  bottom 
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SESSION  1895-96. 

April  7th.— Discussion  on  Mr.  Steuart's  paper,  "  The  Standard  of 
Minimum  Flash-Point  tor  Mineral  Oil." 


Meeting  held  in  Glasgow  on  Tuesday,  March  3rd,  1896. 


DE.    JOHN    CLAEK    I.N    THE    CHAIH. 


THE   STANDARD   OF   MINIMUM    FLASH-POINT 
FOR   MINERAL   OIL. 

BY    D.    K.    STEUART. 

Lv  November  1892,  I  read  a  paper  before  this  Section  on 
the  flashing-point  and  heat  of  burning  of  mineral  oils,  and 
supplemented  it,  in  December  1892,  with  a  further  paper  at 
Edinburgh.  In  December  1893,  some  notes  of  mine  were 
read  at  Manchester  by  Mr.   Carter  Bell.     Many  chemists 
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spoke  in  the  discussions;  and  in  both  sections  resolutions 
in  favour  of  raising  the  standard  to  100J  were  adopted. 
Strange  to  say,  when  Col.  Majendie  gave  his  evidence  before 
the  House  of  Commons  Special  '  ommittee  in  1894,  he  had 
aever  heard  of  these  resolutions,  nor  of  similar  resolutions 
hy  the  Chambers  of  Commerce  of  Manchester,  Glasgow, 
Edinburgh,  and  Dundee. 

1  wish,  in  this  paper,  to  recapitulate  certain  tacts  as  to 
the  relation  between  the  Abel  test  and  the  point  at  which 
oil  will  explode  in  a  lamp,  or  catch  tire  it  spilled,  and  give 
Dew  experiments ;  and  in  the  light  of  present  knowledge 
dlECUSS  lii"  we  and  the  Germans  came  to  adopt  such  a 
low  standard,  and  to  compare  that  with  the  standards  in 
America. 

In  the  following  experiments  I  tested  the  oil  hy  trying 
to  explode  the  mixture  of  air  and  vapour  with  spark  from 
a  pint  bichrome  battery  and  half-inch  intensity  coil. 
Explosive  mixture,  however,  ignites  more  readily  by  the 
application  of  an  ordinary  light. 

Exploding  Oil  at  its  Flash-Point. — I  had  an  ordinary 
duplex  lamp  haif  filled  with  oil  of  73c  Abel  test,  heated 
for  \\  hours  at  711°,  and  6hook  up  gently  before  testing. 
I'll.'  vapour  flashed,  blowing  out  the  cork,  with  little 
report. 

Dr.  Thinner,  of  Osnabruck,  with  a  very  small  lamp, 
150  c.c.  capacity  and  100  c.c  of  oil  in  it,  of  which  50  c.c. 
were  drawn  off  before  exploding,  and  trying,  not  to  get 
point  of  severe  explosion,  but.  lowest  point  at  which  he 
could  get  explosion  of  any  kind,  found  that  the  explosion 
took  place  sometime-  a  little  under  the  Hash-point  Abel, 
but  oftener  a  little  above  it.  Of  30  experiments  the 
average  was  1"2°  above  the  Abel  flash-point,  two  being 
violent.  With  larger  lamp,  size  of  ordinary  duplex, 
n00  c.c.  capacity,  500  c.c  oil.  ami  loo  c.c.  drawn  off,  he 
found,  average  of  four  experiment-  each,  with  oil  of 
74-6°  F.  Abel,  that  the  explosion  took  place  at  72-5°, 
with  oil  of  82'4°  Abel  at  84-2°.  One  explosion  was  severe. 
So,  as  a  demonstrated  scientific  fact,  with  some  oils  at  any 
rate,  there  is  danger  of  severe  explosion  in  a  tamp  even  at 
its  flash-point  Abel. 

At  a  very  few  degrees  above  Abel  flash-point,  I  often 
found  explosion  very  severe.  Oil  ot  792  sp.  gr.  and  80 
flash-point,  which  was  ordinary  Royal  Daylight  petroleum, 
bought  at  random,  heated  in  water-bath,  reservoir  of  lamp 
14,000  fl.  gr.  half-filled  with  oil,  cork  without  bole,  I  got 
sharp  explosions  at  85  ,  '.10  ,  95  ,  and  so  on  ever}  5  .  up 
to  140°.  All  sharp  explosions.  We  did  net  try  higher 
temperature  although  the  vapours  had  not  got  in  excess. 
We  heated  in  each  case  half  an  hour,  beginning  with  oil 
cold.  If  we  had  heated  longer,  no  doubt  the  vapours 
would  have  got  in  excess  and  ceased  to  be  explosive.  This 
shows  that  this  kind  of  false  safely  can  only  be  got  by 
passing  through  point  of  severest  explosion.  Similar 
experiments  with  little  hole  in  cork  to  let  oft  pressure 
of  vapour,  heating  \\  hours  at  120",  sharp  explosion; 
li  hours  at  111',  no  explosion;  with  3,500  11.  gr.  oil, 
V,  hours  at  140°,  no  explosion;  1,000  fl.  gr.  oil,  I  \  hours 
at  140  .no  explosion.  So,  with  longer  heating  the  point 
beyond  explosion  from  excess  of  vapour  is  got,  if  the 
temperature  is  high  enough  ;  but  in  these  experiments  the 
temperature  required  i-  far  above  the  ordinary  temperature 
of  the  common  lamps  of  the  people.  So  to  trust  for  safety 
to  excess  of  vapour  is  to  deceive  ourselves.  Such  safety, 
it  safer}  it  were,  could  only  be  depended  on  if  oils  were  all 
guaranteed  of  low  flash. 

With  an  iron,  single-burner  lamp,  fitted  up  with  burner 
and  ,  in.  wick,  half-filled  with  oil  of  "3  flash,  and  heated 
15  above  the  flash-point,  the  vapours  exploded  with 
violence,  blowing  the  wick  bodil}  out  of  the  lamp  some 
yards  away.  When  heated.,  above  flash-point,  there  was 
a  flash  or  puff,  not  a  -harp  explosion,  which  blew  the  cork, 
which  was  not  very  tight,  out.  When  t'ghtly  corked 
:,  above  flash-point,  there  was  no  visible  result.  The  oil 
tor  last  two  experiments  bad  been  used  for  several  ex- 
periments and  may  have  been  somewhat  exhausted  of 
vapours. 

The  same  lamp  half-tilled  with  fresh  oil  of  ;st  flash, 
heated  5  above  flash-point,  exploded  violently,  blowing 
out   the   cork,  which   was    fixed    in  -    it    could   be 


made,  and  at  the  same  time  blew  the  wick  up  three  or  four 
inches  through  the  wick-tube.  At  10,15  .and  I'll  above 
flash-point  the  results  were  similar;  the  explosions 
seemingly  all  alike  severe. 

I  got  oil  reservoirs  of  tin  made  of  definite  sizes,  and 
fitted  with  the  Abel  cap  top,  so  as  to  test  the  flash-point  in 
lamps  of  different  sizes  in  comparison  with  the  Abel  flash- 
point. 


Oil 
Plash 
Abel. 


Different 
Experiments. 


I  lashed  at— 

78      Reservoir  •:  ins.  wide  by  :i  ins.  deep.     (J9°,  70° 

half-filled  with  oil. 
99°  Do.  do,  do.  OS  .  102° 

73°    Reservoir,  :!  ins.  wide  by  3  ins.  deep,     80°,  76    73°,  70    71 
hair- fllled  with  oil. 

Do.  do.  do.  i i 

122  He.  do.  do.  IS  I     121  ,122s   1 24 

78         Reservoir  2    ins.    wide   by    1    ins.  deep,       ;s  ,  7;i 

halt-filled  with  oil. 
7-      The   same  reservoir  and  oil  filled  to     73,72° 

usual  dist  a  nee  from  top,  11  ins. 
w       Reservoir  a  ins.  wide  In-  -i  ins.  deep.     :>:,    in; 

half-tilled. 
99°     Reservoir  a  ins.  wide  by  *2  ins.  deep,  |  97°.  !»7 

full  to  1 1  ins.  from  top. 
90       Uei  -rvoir  a  ins.  wide  bv  i   ins.  deep.     93°,  tif 

half-tilled. 
99°     Reservoir  :>  ins.  wide  by  4  in-.  0,-  ip,     96 

full  te  1 1  ins.  from  top. 
7s      Reservoir  6  in-,  wide  by   i  ins.  deep      74°,  74°,  large  flash. 

half-full,  gently  shaken. 
7-      Reservoir  5  ins.  wide  bj    t  ins.  deep.     7't    7-i        do. 

three-quarters  full,  gently  shaken. 
99      Reservoir  ."•  m-.  wide  by   t  ins.  deep,     pi 

full  toll  in-.  from  top,  uoi  shaken. 
73  I'e.  do.  de.  ns 


So  with  ordinary  lamps,  the  oil  flashes  under  the  Abel 
flash-point,  and  with  large  size  of  lamp,  the  oil  flashes  as 
much  a-  5  below  the  Abel  test.  When  the  reservoirs  were 
tried  half-full,  as  stated  above,  it  was  a  liitle  before  tin- 
vapour  mounted  to  the  top  of  where  the  light  was,  but  the 
flashes  were  very  large,  and  the  thermometer  was  suddenly 
sent  up  2°.  The  reservoir  5  ins  by  4  ins.,  with  top  to  fit  the 
Abel  top,  had  the  Abel  top  removed,  and  the  vessel  with 
its  2-in.  orifice  used  as  an  open  tester.  When  full  of  oil  of 
73°  Abel  it  flashed  open  at  7'2  ;  when  half  -full  of  oil  at  71  ; 
when  full  of  oil  of  99°  Abel,  it  flashed  open  at  99°,  and  when 
half-full  also  at  '.".1 '.  So  for  large  lamp  quantities  of  oil  in 
certain  circumstances  the  open  flash-point  is  as  low  as  or 
lower  than  the  Abel  flash-point. 

Our  opponents  all  dilate  on  the  extreme  fewness  ol 
lamp  explosions,  and  put  all  the  blame  of  lamps  upset  or 
broken  on  the  lamps  or  the  people.  If  a  lamp  i-  overset  01 
broken  with  oil  flashing  above  100  ,  there  are  a  tin 
chances  to  one  that  the  lamp  goes  out  without  doing  harm. 
It  may  in  the  thousandth  case  cause  a  tire  as  any  other 
light  would  ;  but  the  oil  is  not  ignited  at  once  :  the  burning 
wick  would  be  some  time  on  the  poo!  of  oil  without  igniting 
it,  and  if  it  ignited  at  all  it  would  be  slowly.  Contrast  this 
with  a  lamp  with  7.'!  oil  upset  or  broken:  the  oil  ignites  BO 
furiously  that  in  common  speech  it  is  -aid  to  have  exploded. 
Lamps  upset  are  more  numerous,  no  doubt,  than  explosion!  : 
but  a  lamp  upsel  is  perfectly  innocent  unless  the  flash  is 
low,  I  -ee  no  need  for  the  >harp  discrimination  of  explo- 
sions and  these  sudden  uncontrollable  ignitions,  for  neither 
can  take  place  except  with  dangerous  low  flashing  oil. 

In  Col.  Majendic's  1890  report,  Abel  and  Redwood  gave 
details  of  28  accidents  happening  between  30th  Jul]  Iss; 
and  1  nth  .lannary  1890,  and  of  these  28  were  lamp  explo- 
sions.    In    Is1.::,   oi   the  8G   accidents  investigated  bj    the 

I Ion  County   Council  officers,  only  2  were  acknowledged 

to  be  lamp  explosions.     How  does  it  happen  there  wi 

per  cent,  ol    (-.pie-ion-   in  Abel   and  Redw I's  c&s< 

■.f.  in  the  London  Count]  1  louncil  inspectors'  \ 

There   was   lie    change   of  oil    or   lamps    in    that   time:   but 
the    let-    a-     -tated    b]      the     in-peolor-    are     iiitlueuecd    no 

doubt   by   their   theoretical  opinion   that   an   explosion  i- 
nearly  an  impossibility. 

With  cheap  lamp-  ml  necessarily  flows  out  when  thi 
lamps  ore  overturned.      Even  if   tight  when  new,  they  -oop 
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get  leaky,  or  else  the  burner  is  not  screwed  in  tight.  A 
safe  oil  makes  any  common  lamp  safe  ;  but  a  good  lamp 
cannot  save  accident*  from  low-flash  oil.  To  depend  on 
lamps,  therefore,  and  designedly  adopt  oil  of  7S  on  account 
of  its  giving  oft'  much  vapour,  and  tends  to  become  non- 
explosive,  is  a  great  mistake.  The  non-explosive  condition, 
as  I  proved,  is  difficult  to  reach  in  practice  often,  and  yet 
the  oil,  if  set  free,  burns  most  fiercely.  A  year  ago. 
through  a  friend  in  London,  I  got  all  the  lamps  then 
recommended  by  Mr.  Spencer.  Good  new  lamp-,  and 
carefully  screwed  home.  On  being  lighted  and  overturned, 
((//leaked,  and,  with  one  exception — a  self  extinguisher — 
all  took  fire  ;  and  on  attempting  to  extinguish  the  flame, 
one  gave  a  serious  explosion.  The  oil  was  ordinary 
American  petroleum,  79~  flash.  In  all  eases,  1  tried  to 
extinguish  before  the  fire  became  so  fierce  as  to  spoil  the 
lamps.  The  self-extinguishers  cannot  be  depended  on  tin- 
continuous  work  unless  in  careful  hands.  I  have  known  of 
several  accident*  with  safety  lamps.  There  are  few 
dents  with  them,  only  because  scarcely  any  are  used.  Their 
safety  depends  on  screw  s,  and  these  soon  get  out  of  order,  or 
are  not  screwed  home,  and  then  the  safety  lamp  is  an  extra 
danger.  Safety  depends  on  safety  tubes  for  the  wicks,  and 
these  are  a  trouble  in  wicking  the  lamp,  and  will  be  left  out 
without  any  thought  of  danger.  Experiments  with  new 
lamps  iu  good  condition,  like  Mr.  Spencer's  than 

useless.  Then  the  fount  has  to  be  of  metal,  and  fount  and 
safety  tube  cause  heating  of  the  oil,  and  increase  the  danger 
greatly,  and  entail  many  accidents  that  with  glass  would  be 
free  from  danger.  Safety  lamps,  to  keep  them  safe,  require 
intelligent  treatment  and  care,  and  intelligence  and  care 
have  to  be  provided  against  as  necessarily  absent  :  tor  it  is 
only  because  they  are  necessarily  absent  that  oil  legist 
is  required  at  all.  Metal  lamps  also  tend  to  get  tilled  too 
full,  and  when  the  heat  comes  with  the  bur:  -.  pan- 

sion  of  the  oil  causes  danger.  To  legislate  as  to  lamps, 
and  leave  the  oil  of  present  standard,  is  necessarily  to  fail. 
I  heer  great  things  of  hew  lamps  Mr.  Spencer  has  tried; 
but  oue  thing  is  certain,  that  he  cannot  have  discovered  a 
lamp  that  makes  the  oil  safe  while  still  in  barrels  in  the 
imer,  train,  or  shop,  or  in  the  oil-can  in  the  house. 
Lamp  legislation  dees  not  even  attempt  to  cover  one- 
hundredth  of  the  danger  of  low-flash  oil. 

I  tried  the  danger  from  upsetting  cheap  glass  lamps, 
costing  9  J.  to  ]s.  each,  flit-wicked  single  burners,  half  filled 
with  the  oil.  I  tried  to  get  at  the  danger  from  burning. 
inherent  iu  the  oil  itself,  apart  from  the  danger  of  < 
setting  on  easily  combustible  materials — a  danger  common 
to  all  flames.  After  burning  for  some  time,  I  tipped  the 
lamp  from  the  table  on  to  an  iron  tray  covered  with  broken 
bricks,  so  as  to  break  it.  The  brick  was  to  interpose  a  bad 
conductor  between  the  oil  and  the  iron,  and  prevent  the 
oil  being  put  out  by  the  sudden  chill  from  the  cold  iron. 
American  petroleum,  73°  fla*h,  heated  5°  above  flash-point 
for  half  an  hour,  then  tipped  over  :  the  lamp  went  out. 
Heated  10  above  flash-point  for  half-an-hour  :  gave  a 
flash,  then  went  out.  Heated  10°  above  flash-point  for 
ore  hour:  oil  blazed  up  fiercely,  no  explosion.  Heated 
1  .">  above  flash-point  for  half  an  hour  :  oil  caught  fire,  and 
continued  to  burn  quietly  ;  easily  put  out.  Similar  experi- 
ment with  Russian  petroleum  of  87°  flash-point,  heated 
one  hour  10°  above  flash-point :  oil  flashed,  but  went  out. 
American  petroleum  of  flash  point  105  .  heated  10  above 
flash-point:  lamp  did  not  break  this  time:  some  oil  ran 
out,  but  lamp  was  only  extinguished,  and  oil  did  not  catch 
tire.  Repeated  the  experiment :  the  lamp  broke,  but  went 
out.  Broxburn  paraffin  oil,  10S'  flash,  heated  5°  above 
tla-h-point  for  half  an  hour:  went  out.  10'  above  flash- 
point for  one  hour:  oil  gave  a  slight  flash  and  went  out. 
l.V  above  flash-point  for  half  an  hour:  oil  caught  tire, 
burned  two  minutes,  then  went  out  of  its  own  account. 

Lamps  at  9((.  each  smashed  up  wholesale  soon  come  to 
money.  I  tiied  to  gauge  the  same  danger  without  breaking 
a  lamp  each  experiment.  I  put  a  candle  on  the  floor, 
covered  with  a  hood  to  prevent  the  oil  coming  in  contact 
with  the  flame,  and  I  spilled  quantities  of  o:l  equal  to  a 
lampful  from  a  table  on  to  the  c  tndle.  If  the  oil  caught 
fire  readily.it  must  be  from  the  vapours  evolved.  100 
flash-point  oil,  heated  to  L05°  :  light  went  out.     Heated  to 


1 10"  :  did  not  catch  fire,  candle  did  not  go  out.  Heated  to 
!  l.V  :  oil  caught  fire,  and  burned  ^erv  quietly.  With  oil  of 
1  ■  dash,  heated  to  7a  :  much  vapour  rose  from  the  oil,  but 
it  did  not  catch  fire.  Heated  to  78" :  did  not  catch  fire. 
Heated  to  s:>: ':  oil  caught  fire  and  burned  quietly.  Heated 
to  7s  ,  and  tipped  over  on  to  the  floor  while  still  hot  from 
previous  fire  :  the  oil  caught  fire. 

So  high-flashing  oils  have  very  little  danger  in  over- 
setting or  breaking  lamp,  unless  heated  to.  the  altogether 
unusual  temperatures  of  more  than  10'  above  flash-point, 
while  with  ordinary  low- flash  oils  danger  begins  5°  aboi 
flash-point,  and  therefore  at  ordinary  temperatures  of  house 
anil  lamp.  Any  spraying  of  the  oil  by  dashing  on  the 
floor,  or  from  explosion  of  the  lamp,  will  make  the  oil  catch 
fire  more  readily.  All  these  figures  show  that  high -flashing 
oil  is  safer  than  low-flashing,  even  more  than  in  proportiou 
to  the  flash-point. 

From  these  results  we  see  that  different  oils  of  the  same 
tla-h-poiut  vary  in  their  nature  to  some  extent ;  and  that 
for  oil  spilled  by  lamps  oversetting,  with  oil  of  73'  serious 
danger  begin*  at  7s  ,  and  with  oil  of  loir  danger  does  not 
begin  till  110°  or  115  . 

We  come  next  to  whether  oils  of  73;  —  85  or  oils  of 
develop  most  heat  in  burning.  I  have  published 
several  series  of  experiments  on  this  point.  One  series  of 
experiments  gave  a  very  slight  increase  with  low-flashing 
oil  over  the  temperature  developed  in  the  oil  reservoir  with 
high  flashing,  within  the  error  of  experiment  almost,  when 
the  air-holes  were  quite  clear  :  but  when  the  air-holes  were 
clogged,  the  temperatures  with  the  low-flashing  oils  were 
distinctly  the  higher.  In  other  experiments  the  general 
rule  was  an  increase  of  heat  with  decrease  of  flash-point, 
although  there  were  a  tew  slight  exceptions.  In  general,  in 
my  experience,  the  high-flashing  oil.  judging  from  tempera- 
ture developed,  is  safer  ever:  more  than  iu  proportion  to 
the  flash-point.  I  never  iu  any  case  got  with  a  high-flashing 
oil  a  temperature  sufficient  to  neutralise  its  highei  flash-point 
or  anything  approachiug  it.  Abel  and  fiedwood,  in  their 
1890  Lamp  Report,  stated  that  " experiments  have  demon- 
strated that  the  burning  of  an  oil  of  comparatively  high 
flashing-point  is  more  likely  to  cause  heating  of  the  lamp 
than  the  use  of  an  oil  of  comparatively  low  flashing-point 
in  consequence  of  the  higher  temperature  developed  by  the 
former,  and  of  the  greater  difficulty  with  which  some  oils 
of  that  description  are  cenveyed  to  the  flame  of  the  wick." 
They  did  not  say  what  temperature  they  found,  and  whether 
they  ever  got,  even  in  one  case,  an  increase  of  heat  equiva- 
lent to  the  higher  Sash-point.  They  only  gave  the  result 
as  more  likely,  and  huilt  on  it  the  warning  that  high  flash- 
point was  not  alone  to  be  trust-  in  certain  cases 
such  oils  may  give  rise  to  dangers  which  are  small,  if  not 
entirely  absent,  with  oils  of  comparatively  low  flashing- 
point."  They  warn  u-.  as  it  were,  against  the  over-confi- 
-  in  high  flash-point ;  and  they  did  not,  as  several 
thought,  say  that  high-flashing  oils  were  no  safer  than  low- 
flashing  ones  and  sometimes  more  dangerous. 

The  heat  of  burning  developed  in  lamps  i*  dependent  on 
many  little  circumstances  obscure  to  us.  Atmospheric 
pressure  and  amount  of  vapour  in  the  air  probably  tell  on 
the  resu'.t,  and  cause  that  one  experiment  is  not  exactly 
comparable  with  another.  The  amount  of  soda  soap  left 
in  the  oil  by  imperfect  refining  has  great  influence,  and 
probably  also  the  amount  of  sulphur  in  the  oil.  So  that 
tions  can  only  be  made  with  confidence  on  the 
average  of  numerous  experiments,  or  from  samples  care- 
fully made  comparable  in  manufacture.  The  German 
Government  experiments  found  that  lamps  burned  in 
cold  chambers  gave  more  heat  than  when  burned  in  warm 
chambers,  and  the  conclusion  was  that  there  was  less 
heating  in  warm  weather.  The  warm  chamber  was  heated 
by  many  lamps  being  burned  together  in  a  small  chamber, 
and  the  experiments  continued  for  a  fortnight,  but  this 
introduced  unnatural  circumstances  quite  different  from 
plenty  of  warm  summer  air,  and  I  would  put  the  results 
aside  as  altogether  worthless  :  as  I  know  that  what  £  a  3 
a  very  small  matter  sometimes  has  a  great  influence  on  the 
temperature  developed.  The  interval  between  temperature 
of  chamber  and  temperature  of  oil  in  reservoir  is  probably 
influenced  by  atmospheric  temperature,  but  the  same  oil  must 
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he  tried  in  comparable  natural  circumstances.  Scotch  oil 
requires  a  little  more  air  to  burn  it  than  American,  and 
it  is  a  matter  of  draught  dependent  on  air-holes,  chimney, 
&c,  of  lamp,  whether  the  extra  latent  power  in  the  oil 
appeal  in  any  particular  case  :i<  extra  white  light  with  cool 
burner,  or  as  extra  heat  with  red  light.  So,  oils  of  different 
nature,  like  American,  Scotch,  and  Russian,  cannot  he 
properly  compared  by  burning  in  the  same  lamp,  as  Mr. 
Spencer  did.  Each  should  have  a  lamp  to  suit  it.  In 
Scotland  here,  we  probabl]  bare  adopted  types  of  lamps 
and  chimneys  to  suit  Scotch  oil,  while  in  London  the  lamps 
and  chimneys,  although  to  careless   inspection  the  same, 


in:i\  be  expected  to  suit  the  American  oil  more.  This  nun 
be  the  reason  why  I  fin  i  the  general  rule  to  be  that  high- 
Sash  oil  burns  coolest,  while  Mr.  Spencer  is  under  the 
impression  that  it  burns  hotte-t.  It  may  depend  on  a  -Hl;1i t 
difference  in  length  of  Scottish  and  London  chimneys  to 
suit  the  prevailing  oil,  or  something  of  that  kind. 

Instead  of  giving  details  of  many  experiments  I  will  only 
give  one      I  took  from  a  burning  oil  still  samples  al 
points,  so  that  all  were  comparable  and  each  homogeneous 
in  its  nature,  and   tried   the  burning  and  took  the  tempera- 
tures after  six  hours. 


Flash. 

lamp. 

Metal  Lamp. 

Specific 

Temperature 

I  tier. 

Oil  over 
Room  otter 

6  hours. 

Temperature 

Increase  of 

Of  Burner. 

Of  Oil. 

Of  Room. 

Of  Burner. 

Of  Oil. 

< if  Room. 

Room  after 
6  hours. 

790 

805 
820 

lis 
165 
205 

in! 

100 
96 

571                  Mi 
55                       52 
55                       53 

3J 

3 

2 

12.'. 
131 

121 

<;;                52 

'-                       53 

12 
15 
153 

The  figures  are  in  each  case  the  average  of  three  days' 
burning.  With  the  glass  lamps  there  is  a  gradual  decrease 
of  heat  with  increase  of  flash-point.  With  the  iron  lamp 
the  results  tend  the  other  way  ;  hut  the  details  of  the 
different  days  differed  much  more  than  with  glass.  So  that 
Mr.  Spencer's  working  mostly  with  metal  lamps  may  have 
helped  to  give  him  the  impression  that  high-flash  produces 
more  heat.  There  is,  however,  nothing  here  to  neutralise 
in  the  least  degree  the  extra  safety  from  the  higher  flash  ; 
only  4'  difference  of  temperature  for  ST  difference  of  flash. 
With  the  metal  lamps  recommended   by  Mr.   Spencer,    I 


found  the  Scotch  high-flashing  oil  rather  warmer  than  the 
low-flashing  American  petroleum,  although  nothing  to 
neutralise  the  extra  safety  ;  but  the  lamps  were  no  doubt 
adapted  for  petroleum  and  not  Scotch  oil. 

Mr.  Spencer,  in  his  evidence  before  the  Parliamentary 
inittee  in  1894,  gave  figures  which  produced  the 
impression  that  he  had  got  more  heat  with  the  higher 
flashing  oils,  and  talked  as  if  this  were  a  general  law  ;  and 
the  committee  in  their  conversation  and  question-  took  this 
law  as  granted.     The  figures  he  gave  were  as  follows  :  — 


Scotch  Oil,  Flash  110° 

Russian  Oil,  11:.- 

American  Oil,  IT,  - 

ratureofOil. 

Increase  ol 

Tempera- 
ture. 

Temperature  of  Oil. 

Increase  of 

Temperature  of  Oil. 

Increase  oi 

On 

Licrht  inir. 

After 
5  hours' 
Burning. 

Tempera- 

5  hours'           lure. 
Lighting.      Burning. 

0n              After        Tempera- 
.".  hours'          ture. 
Lighting.       Bun. 

1.  Glass  reservoir, without            65 

wick  tube. 

2.  Metal  reservoir,  without             65 

wick  tube. 
:;.  Metal   reservi  ir,   with           65 
metal  wick  tube. 

81 

S7 
99 

16 

22 
3t 

7" 
7n 
7(i 

-1                  14 
92                   22 
101                 31 

69                    -                      11 

89                   20 

69                  9!                  28 

The  temperature  increase  as  given  by  Mr.  Spencer  was 
over  the  initial  heat  of  the  oil.  Now  that  is  a  figure  of  no 
value  nor  interest.  The  oil  soon  warms  up  to  the  heat  of 
the  room  from  radiation,  &c,  and  the  room  during  the 
experiment  may  have  been  warmed  from  atniosp! 
influences  or  the  fire  more  in  one  case  than  the  other.  I  1  i 
figures  should  have  been,  increase  of  temperature  of  oil  at 
the  end  of  experiment  over  the  temperature  of  room  at 
the  end  of  the  experiment.  The  figures  then  would  have 
been — 


Increase  of  Temperature  of  Oil 
ovei   Hoom. 

Lamp. 

- 

Russian. 

American. 
-j    I  last 

wick. 

reservoir,  no  tube 
for  wick. 

wit! 
wick  tube. 

• 
12 

21 

6 
11 

23 

8 
11 

22 

With  both  glass  lamp  and  metal  lamp  without  wiek  tube 
the  Scotch  oil  with  high  flash  developed  even  less  beat  than 
the  American  oil,  and  with  metal  lamp  and  metal  wick  tube 


only  2°  more.  The  Scotch  oil  was  of  28°  higher  flash-point . 
and  would  have  had  to  develop  2S  of  extra  heat  to  have 
become  :.s  dangerous  as  the  American  oil.  So  even  Mr. 
Spencer's  own  figures  bear  out  the  fact  thai  there  i-  no 
more  heat  with  high-flash  oil  under  ordinary  circumstances 
inordinary  lamps. 

As  a  matter  of  incontestable  fact.  then,  the  Abel  flash- 
point may  be  reckoned  the  point  of  incipient  danger  for 
explosion  in  lamps,  and  at  a  very  few  degrees  above  it, 
varying  with  the  nature  of  the  oil,  the  explosion  is  or  ma] 
he  very  severe.  The  larger  the  quantity  of  oil  experimented 
with,  the  lower  is  the  flashing-point.  An  oil  which  flashed 
at  78  1".  Abel  I  tried  in  a  9-in.  wide  cup,  covered  over, 
and  with  circular  hides  to  test  by.  I  found  the  oil  not 
only  to  flash,  but  to  ignite  permanently  at  7c  1-'..  or  :; 
under  the  Abel  test.  In  an  open  dish  9  in.  wide,  the  oil 
permanently  ignited  at  87    P. 

To  test  the  danger  of  a  large  spill  of  oil  on  a  floor,  and 
the  danger  of  a  light  applied  to  a  large  vessel  of  oil,  I  took 
a  tray,  II  ins.  by  10  ins.,  and  put  an  inch  of  oil  in  it, 
and  covered  loosely  with  a  sheet  of  tin.  1  put  it  in  a 
larger  tray  of  warm  water,  and  heated  the  oil  up  slowly 
for  'J.'i  minutes.  The  flash-point  I  Abel)  of  the  oil  was  71  , 
ami  when  the  temperature  reached  7:'  — thai  is,  g"  under 
the  flash-point — the  lid  was  lifted  off  and  a  light  applied, 
and  the  oil  took  lire  permanently.  The  firing-point  of 
larger  quantities  of  oil  is  the  flash-point.     I  mean  if  the 
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vapour  flashes  it  takes  fire  permanently.  So  the  American 
tiring-point  is  not  the  true  firing-point,  but  sometimes  50 
above  it.  For.  larger  volumes  of  oil  such  as  tin  can, 
barrel,  tank,  or  large  spill  on  the  floor,  the  firing-point  is 
somewhat  under  the  Abel  flash-point.  This,  at  any  rate,  is 
the  case  with  some  oils. 

I  tested  the  diffusion  of  vapour  into  the  air  in  this 
manner.  I  took  a  half-gallon  tin  ean,  shook  up  4  oz.  of 
shale  naphtha,  730  sp.  gr.  in  it,  for  five  minutes,  turned 
it  upside  down,  and  drained  out  with  loosened  cork,  wiped 
the  neck,  and  set  it  to  stand  on  its  bottom  without  ;i  cork. 
I  tried  exploding  after  various  intervals  by  pouring  out 
the  vapour  on  a  lighted  candle. 

After  4  hours,  very  violent  explosion. 
,,      6      „  »  >» 


s 

10 
12 
14 
15 
16 


not  very  violent  explosion, 
explosion  still  less  violent, 
very  faint  explosion, 
no  explosion. 


The  Petroleum  Committee  of  1894  asked  Col.  Majendie, 
if  he  did  not  think  73°  oil  dangerous  when  the  temperature 
of  the  air  was  above  73°.  He  answered  that  the  close  test 
was  an  artificial  one,  and  that  he  did  not  think  that  with  a 
barrel  of  oil  of  73  flash  and  temperature  83  there  was  any 
danger  of  fir.-  with  bung  half  open.  The  open  lest  is 
manifestly  artificial  and  false,  but  the  close  test  is  an 
imitation  of  lamp  and  barrel  on  a  very  small  seale.  and 
therefore  natural.  I  had  not  oil  of  73°,  but  1  tried  a  half 
barrel  of  82  flashing  petroleum,  heated  to  92°,  and  drew  off 
the  mixture  of  air  and  vapour  into  bottles,  and  applied  a 
light,  and  the  bottles  exploded  readily.  The  vapour  in  the 
barrel  was  beyond  the  point  of  severest  explosion  from 
excess  of  vapour. 

The  Standard  in  America. — In  Thorpe's  Dictionary  of 
Applied  Chemistry,  Mr.  Boverton  Redwood  has  the  following 
remarks  in  an  article  on  petroleum  : — "  The  experience  of 
many  years  has  conclusively  demonstrated  that  the  trans- 
port and  storage  of  kerosene  of  comparatively  low  flashing- 
point  (say,  70°  F.,  Abel  test,  or  its  equivalent  >,  and  its  use 
in  properly  constructed  lamps,  is  free  from  risk."  The 
proportion  of  the  total  fires  in  London  from  petroleum, 
being  over  19  per  cent,  of  those  of  known  origin  in  1893, 
23  per  cent,  in  1894,  and  20  per  cent,  in  1S'J.">.  after  all  the 
( 'ounty  Council's  recommendation  as  to  lamps,  is  a  practical 
demonstration  that  the  remark  is  contrary  to  fact  and 
experience.  He  proceeds  : — "This  practical  conclusion  has 
been  confirmed  by  recent  experiments  made  in  this  country 
by  Sir  Frederick  Abel  and  the  writer,  and  in  Germany  by 
the  officials  of  the  Standard  Office,  and  it  has  been  found 
that  some  oils  of  high  flashing-point  may  be  actually  less 
safe  than  others  of  low  flashing-point.  The  tendency  of 
modern  legislation  in  the  United  States  indicates  a  recog- 
nition of  this  fact."  It  would  lie  a  great  pity  if  tic  legislation 
of  a  great  nation  like  the  1'nited  States,  so  much  interested 
in  petroleum,  should  recognise  as  fact  such  a  tremendous 
error. 

The  Hone  <  Hlicc,  in  the  memorandum  published  on  the 
Inflammable  Liquids  (1891)  Bill,  gave  the  flash-point  of 
States  and  important  cities  in  the  States  as  thej-  were  some 
years  ago,  anil  Mr.  Redwood  gives  in  Thorpe's  Dictionary, 
article  petroleum,  the  more  recent  standards  of  the  same 
places.  I  find  that  in  five  States,  viz.,  Pennsylvania, 
Massachusetts,  Vermont.  Xew  Jersey,  and  Minnesota,  and 
also  in  the  city  of  York  itself,  there  has  been  a  raising  of  the 
standard,  and  in  not  one  case  was  there  a  lowering.  The 
subject  has  been  investigated  by  many  State  boards  of  health 
or  other  State  official  experts.  Some  States  have  no  state 
law,  but  even  of  these  some  have  efficient  regulations  and 
inspection  in  every  town  and  village.  Pour  or  so  have  as 
low  a  standard  as  Britain,  but  these  are  producing  States,  and 
their  low  standard  is  used  only  for  export.  Order  73  oil 
from  many  refineries  in  Pennsylvania,  and  they  would  supply 
high-flash  oil  at  a  cheaper  rate  :  they  have  no  facilities  for 
filling  oil  of  low  state  standard  in  barrels  ;  all  that  quality 
goes  by  pipe-line  to  New  York.  Some  States  have  high 
standard  but  poor  inspection  ;  but  many  have  high  standard 


and  efficient  inspection.    There  is  a  tendency  to  high  standard 
and  more  efficient  inspection  everywhere. 

The  Standard  in  Germany  by  imperial  statute  is  21°  C, 
or  say,  70°  F.  But  this  is  not  recognised  as  a  safety  point. 
In  this  country  cities  or  local  authorities  are  by  our  imperial 
statutes  prevented  from  taking  any  surveillance  or  pre- 
caution in  regard  to  burning  oil.  In  Germany  the  States 
and  Cities  were  encouraged  to  regulate  the  oil  trade,  and  did 
so.  Shops  are  allowed  to  have  14  gallons  of  oil  in  stock,  or 
83  gallons  with  specified  precautions  ;  or  if  the  shop  is  a 
dwelling-house,  only  5\  gallons  are  allowed.  This  is  the 
kind  of  trade  we  also  will  be  obliged  to  adopt  if  we  stick  to 
our  absurd  standard.  Germany  has  fewer  accidents  than 
England  has,  because  Germany  treats  burning  oil  as  we  treat 
naphtha  in  law  and  in  use,  regarding  it  as  a  dangerous 
liquid. 

It  was  shown  to  the  German  commission  that  England 
lost  all  its  great  Continental  trade  by  raising  the  standard 
to  120  lire  test  (  =  73°  Abel).  The  merchants  argued 
quite  rightly  that  120°  fire  was  practically  no  safer  than 
110°  j  that  German  ports  and  merchants  had  now  40  per 
cent,  of  the  European  trade  ;  and  that  raising  the  standard 
even  to  the  English  standard  would  make  them  lose  it  all. 
This  argument  was  conclusive.  Prof.  Hofmann,  not  know- 
ing the  question  himself,  was  sure  the  English  must  have 
some  reason  for  their  standard,  and  made  an  appeal  for 
73°  instead  of  70",  but  failed.  He  was  iu  error.  It  would 
have  lost  their  trade  without  gaining  any  safety.  They 
were  told,  on  Mr.  Kedwood's  authority,  that  the  English 
had  made  their  standard  SO  high  for  protection  to  the  home 
manufacture.  In  their  report  they  honestly  state  that  the 
danger  is  in  proportion  to  the  lowness  of  the  flashpoint  ; 
tint  safety  could  only  be  attained  by  going  far  above  30°  C. 
for  standard;  and  they  accepted  the  petroleum  merchants' 
assertion  that  this  would  make  oil  too  dear.  They  said: 
"  The  only  question  for  us  was  whether  oil  of  23°  C,  as  in 
England,  or  21°  should  be  adopted.  This  2  was  going  to 
increase  perceptibly  the  price  of  the  oil,  interfere  with  the 
German  trade  in  foreign  oils,  and  as  proved  by  Dr.  Weber's 
experiments,  would  have  given  practically  no  increased 
safety."  So  they  conclude  :  "  That  with  proper  lamps, 
properly  managed,  at  ordinary  temperatures  of  the  air,  oil 
of  20  C.  may  be  counted  sate."  1  hey  put  it  very  carefully. 
They  did  not,  as  Mr.  Redwood  said,  find  70°  F.  safe  ;  but 
made  the  frank  avowal  that  70°  oil  was  dangerous  unless 
with  special  care  and  special  lamps.  So  their  conclusion 
was  arrived  at  quite  frankly  in  opposition  to  scientific 
requirements  to  conserve  the  Continental  trade  for  German 
ports. 

Legislation. — Paraffin  oil  from  Boghead  coal  commenced 
to  be  made  about  1851,  and  as  long  as  true  paraffin  oil  was 
the  light  of  the  people  there  was  nothing  heard  of  lamp 
accidents.  When,  after  10  years,  petroleum  commenced  to 
be  introduced  in  quantity,  accidents  and  fatalities  became 
numerous,  and  through  scientific  men  writing  in  the  news- 
papers, &c,  a  demand  was  made  for  legislation  to  protect 
the  people.  Our  first  Petroleum  Act  was  passed  in  1862. 
No  method  of  testing  was  given,  hut  "Pelroleum  for  the 
purposes  of  this  Act  shall  include  any  product  thereof  that 
gives  off  inflammable  vapour  at  a  temperature  of  less  than 
100°  F."  As  we  have  seen,  oil  of  100°  Abel  test,  gives  off 
inflammable  vapour  in  dangerous  quantity  at  100°,  so  that 
if  our  legislators  had  had  our  present  knowledge,  they 
would  have  fixed  100°  close  test  as  the  standard,  and  it  was, 
therefore,  100°  close  test  that  they  meant.  The  words  they 
used  were  a  good  enough  definition  of  flash-point,  but  the 
Americans  interpreted  it  as  allowing  100°  with  their  open 
firing  test,  which  gives  a  point  about  50°  above  the  close 
test  and  the  point  of  danger.  The  result  was  that  oil  was 
sent  in  more  dangerous  than  before,  and  for  awhile  safe 
oil  could  no  longer  be  got.  The  Act  appointed  no  inspec- 
tors, and  the  law,  although  powerful  for  evil,  was  quite 
powerless  for  good.  As  a  consequence,  fatalities,  instead 
of  being  fewer,  were  more  numerous. 

The  next  step  was  the  investigation  by  the  Select  Com- 
mittee of  the  House  of  Commons  on  Fire  Protection,  1867. 
The  evidence  was  printed,  with  a  separate  index.  Science 
was  faithfully  represented  by  such  men  as  Prof.  Lyon  Play- 
fair  and  Dr.  Attfield,  and  they  advocated  120''  open  test  as 
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the  lowest  standard  that  could  with  safety  be  adopted. 
Prof.  Playfair  represented  that  this  standard  could  easily 
be  attained  in  practice,  and  without  harming  the  foreign 
petroleum  trade,  and  (hi-  was  supported  bj  large  refiners 
From  America.  The  petroleum  trade  representatives,  bow- 
ever,  maintained  that  a  high  standard  would  practically 
shut  out  foreign  petroleum,  and  declared  that  mo  firing 
test  was  sufficient  for  safety,  The  Committee  reported  that 
explosions  from  mineral  oil  arose  from  a  light  being  brought 
in  contaet  with  the  vapours,  ami  tin-  lower  the  temperature 
•at  which  vapours  air  given  "II.  the  greater  the  danger.  So 
the  Committee  had  caught  quite  clearly  tin-  scientific 
principles  of  the  case.  Trying  to  strike  a  medium  between 
the  conflicting  demands  a- to  stand  ml.  they  recommended 
as  a  compromisi  that  no  coal,  shale,  or  petroleum  illumi- 
nating oils  should  be  sold  with  an  ignition  point  under 
I  in    I   .   ■  ited  with  an  oil  cup  in  a  water-hath,  and  a 

light  applied  to  the  surface  of  the  oil.  Evidence  had 
shown  that  Americans  tested  by  applying  the  flame  to  the 
surface  of  the  oil,  bat  that  the  English  petroleum  tester 
I  the  flame  an  inch  above  the  surface  of  the  oil,  so 
tin-  Committee  evidently  meant  to  fix  us  to  the  stricter 
American  method. 

When,  in  1868,  these  recommendations  wen'  attempted 
to  he  carried  out  in  a  Hill,  the  schedule  descriptive  of  the 
apparatus  and  mode  of  testing  was  handed  over  to  Prof. 
Abel,  Dr.  Letheby,  and  Prof.  Attfield.  They  reported  that 
the  standard,  instead  of  being  110°  as  recommended  by 
the  Parliamentary  Committee,  may  he  lowered  to  Hut 
if  their  test  and  method  of  testing  be  rigidly  adhered  to. 
The  apparatus  they  recommended  was  to  be  of  thin  sheet 
iron.  ::  ins.  deep,  i;  ins.  diameter,  with  a  rim  at.  top  to 
support  it  in  water-bath  which  was  4'.  ins.  deep  and  4',  ins. 
ter.  The  petroleum  is  to  fill  the  inner  vessel  about 
half  full :  the  surface  of  the  water  in  outer  vessel  to  be  at 
same  level,  and  commence  cold,  and  a  small  flame  put 
below  it.  A  thermometer  in  the  oil  is  to  he  moved  about 
occasionally,  a  -mall  flame  applied  quickly  close  to  the 
of  the  oil,  at  90°,  and  tried  everj  -V  until  a  flash 
is  u. .t;  then  'la-  experiment  repeated  with  fresh  - 
cold  water,  beginning  near  the  flash-point  got,  and  applying 
the  Same  ei  erj  ■■  . 

This  apparatus  will  give  a  varying  result,  depending  on 
whether  in  a  quiet  or  a  draught}  room,  whether  the  flame 
is  skilfullj  pul  ovet  the  surface  of  the  oil  or  pul  a  good 
way  above  it.  With  oil  of  73  Abel,. beginning  to  test  at  55  ' 
and  testing  i-vriN  5  ,  1  get  the  flash  a'l  70  ,  ir  3  under  the 
Abel  ti  ■    u  flashed  at  73°.     Other  experimenters 

■jot  results  varying  by  ■'>  or  so,  according  to  skill.  So 
this  test  is  practically  the  same  as  the  Abel  test  when  the 
conditions  laid  down  are  rigidly  adhered  to.  and  all  their 
remarks  may  be  taken  as  applicable  to  Abel  flash-point. 

Thi  old  opi  d  test  was  pit  into  the  Bill  contrary  to  Dr. 
Attfield's  protest  at  the  time;  and  that,  without  raising 
ti,,-  standai  I  to  suit,  the  standard  being  left  at  100  t. 
suit  the  cup  of  the  three  chemists.  The  old  open  tesl  gives 
i  point     it    -i    10    higher  than    that   of  the   three  chemists. 

0   standard  crept  into  the  Act   through  an 

blunder,    \iz..   the   standard    fixed   with    one    tesl    and    a 

i.     There  has  never  been  an\  scientific 

Government  investigation  which  proved  that   1""   old  open 

;.--t  was  safe  tor  the  people,  but  onlj  the  investigation  of 

the  thru-  chemists  proving  the  very  revel    e 

loo  old  open  test  thus  became  the  standard,  the  lowest 
possible  p. 'in'  with  the  most  unreliable  instrument,  -an  1  the 
standard  has  been  kept  at  this  point  ever  since.     With  the 

in-   h.iv ntinued  as  before  j  but  people 

were  now  satisfied  tbat  thej  were  inevitable. 

The  old  open  test  thus  adopted  is  a  verj  false  and  nn- 
The  cup  is  open,  although  oil  is  never 
burned  or  kept  in  an  open  vessel;  and  the  vapours  given 
ofl,  in-trad  .f  accumulating  as  in  a  lamp,  tire  gradually 
dissipated  into  thi  atmosphere  during  the  experiment,  and 
the  sl  temperature  rises  lie   falser  is  the  result. 

.\l-„  •■!  the  light  applied  to  near  the  sun  i 

i- ih.-  Americans  do,  the  flamewasnol   allowed 
.  t   within  quarter  or  half-an-inch — often  in  practici 
whole  inch     a  mattei  of  considerable  importance  in  an  o 
te-t.     Hut   the  test   would  have  been   passable   it    honestl] 


used,  with  proper  stipulations  as  to  screen,  ftc,  if  the 
standard  laid  been  made  to -nit  it.  The  petroleum  autho- 
rities, however,  adopted   a   cerj  slow   rat.-  of  heating  and 

al-o  a  very  low  screen,  thus  "  trying  to  get  us  t  n  away  from 
tin-  truth  as  possible,"  a-  Mr.  Keates,  Metropolitan  [nspi  ctoi . 
boldly  accused  them  of  doing.  Every  time  tin  \  applied 
the  flame  thej  pissed  it  back  and  forward  three  times,  thus 
culling  :iwa\  the  vapours,  instead  of  quietly  applj 
at  once.  This  is  all  distinctly  brought  out  iu  the  Report, 
Petroleum  Hill,  1S7;>.  N'o  conviction  could  begot  under 
this  test  ;  a  little  maiiipulat ion  of  the  breath   could  prove 

any  oil    safe,  anil    there    was    constant    conflict  between    the 

results   of    the   Metropolitan    Inspectors    and  the  chemists 

employed  by  the  Petroleum  Association.     It  was  seen  at 

once   that  a  close   test    must    be  adopted,  and  Mr.  K 

was  proposed  ;    bat  llie  iple-tion  aln-i  .  what    w.i-  the 

lent  between  the  close  and  the  open?  In  1871  the  Act 
still  in  operation  was  passed, but  a-  no  agreement  could 
be  come  to  between  the  conflicting  parties  as  to  the  right 
point  to  put  in  for  the  close  test,  the  old  open  ii  s(  and  loo 
was  again  put  in,  and  the  Act  passed  lor  a  year  iu  ti 
ot  an  agreement.  The  Government  did  not  r.  fer  tin-  matter 
to  any  scientific  authority,  who  could  by  experiment  easily 
settle  the  matter  for  ever;  they  let  the  matter  be  fought 
out  between    the    home    trade    ami    the   foreign,  neither  of 

whom  were  by  any  tins  identified  with  tin-  good  id'  the 

people,  but  both  had  interests  in   common  contrary  to  the 

people's.     Moreover,  the  question  was  not  as  it  should  have 

been,   what    is  the  equivalent    of   lit)     in    the    test    of  the 

three  chemists  ?  but,  conserving  the  original  blunder,  what 

is  the  equivalent  oi  100  oldopentest?     a  different  question, 

and    a    very  indefinite   one.       I 

the  difference  about   30  :  the  home  trade  chemists  made  it 

about    15°.     The  old    te-t  had   tub  mm    year  to 

year,  as  no  agreement  was  possible.     It  •• 

when    the    Abel    test    was   adopted,    when  the  petroleum 

authorities  got  till  their  own  way. 

In    1868   Parliamentary    Committee    recommended    llo 
open   te-t.    The  three  chemists  recommended  a  test  equal 
to  120   open  test;  and   here  we  adopt  73° — not   the  equiva- 
lent of  loo    open  te-t.  a-  originally  intended  by  the  G 
meiit,  but  even  10    ender  that  at  least. 

Tin-  Government,  howevi  ■-,  saw  that  this  was  not  all  that 
was  required,  and  they  asked  Prof.  Abel  "  whethi 
F.  (or  its  equivalent  in  an\  modified  method  of  testing)  is. 
in  your  opinion,  calculate, I  to  afford  ndnpiit  ■  protection  to 
He  public  without  unduly  interfering  with  or  restricting  the 
trade:  if  let,  whit  alteration  in  this  respect  should  be 
niadei'  IU-  answered,  "There  are  not,  in  my  judgment, 
well-established  grounds  for  .  present 

flashing-point  of  loo  I-',  i-  not  calculated  toafl  ird  adequate 
,,  i  in-  public  "  ('ok  Vlajendie  in  189  I  said  he 
wished  to  suspend  his  opinion  on  the  flush-point  ami  said 
the  onus  probandi  lay  with  those  who  wish  to  disturb  the 
present  standard. 

Before  tin-  old  Parliamentary  Committi  is  mis- 

taken evideuci  is  built  on  a-  facts  by  the 

t  Committees.  For  example,  that,  a-  most  of  the  oil  at 
present  imported    i-   under   i1  standard  of 

100    would  -but  out  practically  all  E   tin-  people. 

Not  one  gallon  of  the  oil  would  be  shut  out.  but  only  the 
naphthathat  was  in  H  kept  separate.  Merchants  in  this 
country  make  the  mistake  of  thinking  that  alow  standard 
would  lu-  more  easily  kept  up  to  by  manufacturers  thin  a 
high  one.  and  that  a  high  standard  would  cause  constant 
rejection  of  oil  und  cause  them  trouble.  The  fact  is.  loo 
Bash  is  as  easily  made  as  7:1  ,  and  would  he  kepi  up  lo  as 
certainly.  American  manufacturers  themselves  bore  witness 
io  the  f.-ot  thai  high  Sash  oil  could  be  produced  easily  at  I 
cent,  per  gallon  extra  cost;  but  petroleum  merchants  of 
ibis  country  assured  the  Committee  with  that  if 

a    high    standard   were  I    a    barrel  of  oil  would 

come  in-     The  price  then  was   is.  i 
has  not   been   increased  by  1  cent,  but  the  price  b 

i  h\  from  i  i  y,t  the  oil  pours  in.     Events 

have   proved    a   great    d  ■    i    ice  to  he  utterl\ 

mistaken. 

Witnesses  .declared  ther    was  no  dam.-  r  at  all  until  oil 
was  heated  to  the  temperature  pi  th  ■  American  tiring  point, 
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which  is  10°  or  15"  above  the  old  open  flash-point.  Dr. 
Letheby  (1872,  p.  57)  declared  that  he  had  proved  that  oil 
of  100°  old  open  test  (=  73=  Abel  test)  could  not  be  ex- 
ploded in  lamps  under  ordinary  circumstances,  by  electric 
spark  or  otherwise.  The  evidence  as  to  this  fact  was  quite 
wrong,  and  no  true  evidence  was  given  to  rebut  it. 

The  relationship  of  the  Abel  test  to  the  points  of  danger 
is  one  easily  determined  by  experiment,  and  this  must  be 
fixed  once  for  all  before  the  test  can  be  of  any  use  what- 
ever. The  Home  Office,  however,  seem  quite  content  to 
have  a  vague  notion  that  the  danger  point  for  73"  oil  is 
somewhat  above  100°  (Report,  1883,  p.  21,  §  99).  Even 
vet  they  seem  quite  uninstructed  (Report,  "  Petroleum," 
House  of  Commons,  1894,  p.  23,  §251),  and  await  informa- 
tion from  interested  parties  {Ibid.,  p.  13,  §  93  and  96). 
What  possible  use  can  a  test  or  standard  be  until  its 
relationship  to  danger  is  fixed  decisively  from  experiment 
by  neutral  scientific  men  or  man  ?  And  whose  duty  is  it  to 
determine  this  if  it  is  not  the  Home  Office  officials  respon- 
sible for  proposed  Bills. 

Then  again,  the  nomenclature  adopted  by  the  Home 
Office  leads  inevitably  to  confusion,  Petroleum  is  defined 
to  mean,  what  is  not  petroleum  in  ordinary  speech,  but  oil 
under  73°  flash,  which  is  generally  known  as  spirit  or  naphtha, 
petroleum  in  our  ordinary  language  being  reserved  for  ordi- 
nary burning  oil  above  73d  flash.  Then  again  the  term  '•  high- 
test  oil "  is  applied  by  the  Home  Office  to  very  low-test  oil, 
ordinary  petroleum  of  73°  and  above  it.  High-test  oil  in 
ordinary  language  is  oil  abouta  100°  flash  and  above  it.  The 
confusion  caused  by  this  is  so  great  that  Col.  Majendie 
himself  was  confused,  and  in  1883  gave  facts  as  for  ordi- 
nary 73°  oil,  which  were  true  only  of  true  high-test  oil 
above  1003;  and  when  Captain  Hope  in  1894  asked  a 
question  about  high- test  oil  he  answered  as  for  73°,  and 
confused  Captain  Hope'  entirely.  This  way  of  using 
language  adds  uunecessary  confusion,  and  prevents  the 
people  and  all  concerned  from  seeing  clearly  the  facts  of 
the  Case. 

There  is  no  room  for  two  opinions  as  to  the  fact  that  oil 
of  flash-point,  73°  to  83°,  gives  off  explosive  vapours  at 
ordinary  summer  temperatures,  and  ordinary  temperatures 
of  lamps  even  in  winter,  and  is  therefore  very  dangerous, 
the  danger  approaching  that  of  naphtha.  There  is  no  ghost 
or  unexplained  mystery  about  lamp  explosions — vapour, 
air,  and  a  flame  are  required.  But  the  flash  of  the  oil 
should  be  so  high  that  tilling  the  lamp  when  burning, 
carrying  about,  or  extinguishing  by  blowing  or  turning 
uown  the  wick,  can  be  done  with  perfect  safety.  A  lamp 
cannot  explode  unless  the  oil  vapours  are  evolved,  and  the 
vapours  are  not  evolved  at  all  unless  the  oil  is  heated  about 
the  flash-point.  So  the  standard  flash-point  should  be  fixed 
so  high  that  under  ordinary  circumstances  of  climate,  and 
lamp  in  passable  order,  the  temperature  of  the  flash-point 
is  never  reached  in  the  lamp  of  the  people.  The  standard 
should  be  as  low  as  possible  subject  to  this  condition. 

Probably  every  evening  in  London  the  dangerous  explo- 
sive mixture  is  present  in  about  a  million  lamps  ;  but  only 
in  a  few  cases  does  the  light  get  at  it ;  and  in  only  a  few  of 
these  again  is  there  any  damage  done.  Only  2,000  lamp 
accidents  that  caused  much  harm  were  known  of  in  London 
for  1893,  only  456  fires,  only  48  deaths.  A  very  few  acci- 
dents considering  that  the  danger  is  so  widespread.  But 
again,  all  these  accidents  that  do  take  place  are  easily  pre- 
ventable. With  standard  of  100°,  no  doubt  the  explosive 
mixture  would  occasionally  be  present,  but  in  very  few 
cases,'  and  even  of  these  the  proportion  that  could  get  the 
light  applied  would  be  a  very  small  percentage — a  few  cases 
in  a  million  as  at  present — so  that  the  danger  would  practi 
cally  be  reduced  to  nil.  The  argument,  therefore,  that  so 
few  accidents  take  place  at  present  is  not  one  that  should 
produce  contentment  with  the  present  state  of  matters,  and 
the  trade  left  burdened  and  hindered  by  danger,  seeing  it 
could  be  so  easily  cured.  Accidents  with  high-flash  oil 
are  very  rare  indeed.  Coal  dust  and  wheaten  flour  have 
caused  many  serious  explosions,  yet  common  sense  prevents 
us  from  classing  coal  or  flour  as  dangerous  explosives.  In 
the  same  way  high-flash  oils  that  have  caused  three  or  four 
accidents  in  the  last  30  years  must  not  be  classed  along 
with  dangerous  low-flash  petroleums  that  cause  hundreds  of 


accidents  every  evening.  And  we  must  remember  that  the 
low  quality  of  the  oil  in  the  market  that  causes  the  numerous 
deaths  is  not  merely  allowed,  but  is  directly  created  by  our 
legislation,  because  manufacturers  make  the  oil  to  suit  the 
standard,  and  it  frees  merchants  and  manufacturers  from 
responsibility  for  the  inevitable  result.  The  object  of  our 
legislation  is  eurely  to  save  lives  and  property. 

If  you  continue  to  allow  oils  under  100  flash,  you  allow 
oils  that  contain  naphtha,  and  that  could  have  been  kept 
free  from  naphtha  without  any  extra  expense  in  refining. 

It  is  as  easy  to  keep  the  naphtha  separate  as  to  put  it  into 
the  burning  oil.  Naphtha  in  burning  oil  should  be  counted 
an  adulteration.  We  would  not  lose  a  gallon  of  oil  by  what 
I  propose,  only  the  household  oil  would  be  sent  in  safe,  and 
would  require  only  ordinary  care,  while  the  naphtha  would 
come  in  separate,  and  be  treated  with  the  necessary  pre- 
cautions. Naphtha  in  this  country  is  generally  dearer  than 
burning  oil.  I  cannot  conceive  a  state  of  matters  in  which 
it  would  be  wise  economy,  either  from  the  national  or 
world-wide  point  of  view,  to  deliberately  mix  naphtha  with 
the  burning  oil  as  at  present,  for  it  makes  all  dangerous. 

Have  a  truly  safe  standard,  and  let  all  above  standard 
escape  burdensome  surveillance.  It  leaves  the  oil  trade 
quite  free,  and  also  the  trade  in  lamps.  It  causes  also  that 
the  oil  of  the  people  be  all  safe.  All  that  is  required  in  the 
Bill  is  to  raise  the  standard  to  100°  close  test,  where  it  was 
meant  to  be  from  the  first,  and  give  towns  the  power  of 
regulating  the  storage  of  large  quantities. 

(.See  also  pages  228  and  229. ) 
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METHOD  OF  ANALYSIS  OF  ALLOYS  OK  LEAD 
TIN,  ANTIMOW,  AND  COPPER. 

BY    e.    W'.    THOMPSON. 

Analyses  of  the  alloys  of  iead,  tin,  antimony,  and  copper 
are  frequently  required,  as  these  alloys  enter  into  a  great 
variety  of  uses  in  the  arts.  The  classification  of  these 
alloys  according  to  their  uses  may  be  made  as  follows:  — 

1.  Low  grade  tinfoils,  alloys  of  lead  and  tin  in  which  the 
tin  is  less  than  2!)  per  cent. 

2.  Solders.  Alloys  of  lead  aod  tia,  the  tin  being  over 
20  per  cent,  and  the  alloys  frequently  containing  small 
percentages  of  antimony. 

3.  Ribhitt  and  Britannia  metals.  Alloys  of  tin,  antimony, 
and  copper. 

4.  Bronzes.     Alloys  of  tin  and  copper. 

5.  Certain  kinds  of  bearing  metals.  Alloys  of  tin,  lead, 
antimony,  and  copper. 

0.  Type  and  stereotype  metals.  Alloys  of  lead,  tin,  and 
autimony. 

7.  Antimonial  leads.  Alloys  of  lead  and  antimony 
containing  traces  of  copper,  arsenic,  nickel,  and  cobalt. 
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It  is  very  important  that  correct  methods  for  the  analysis 
of  these  alloys  he  used.  Many  of  the  methods  now  in  use 
cannot  be  said  t"  give  correct  results,  or  if  correct  results 
are  obtained  by  their  use,  they  are  so  long  and  tedious  as 
to  he  unavailable  for  technical  purposes.  We  know  of  one 
ease  in  which  chemists  <>!'  repute  asserted  that  alloys 
containing  tin  and  antimony  could  no'  lie  analysed  correct!}  ; 
and  we  may  add  that  in  metal  work  there  is  hardly  any 
class  of  analyses  in  which  more  divergent  results  are 
ohtained  by  various  chemists  working  on  identical  samples. 
In  addition  to  the  four  metals  mentioned,  these  alloys  may 
contain  small  amounts  of  phosphorus,  arsenic,  iron,  nickel, 
and  cobalt.  Phosphorus  is  used  in  phosphor-bronze  and 
similar  alloys.  Arsenic,  nickel,  and  cobalt  occur  as 
impurities  in  antimonial  leads  and  in  stock  worked  up  from 
shot  residues.  Iron  occurs  as  an  impurity  only  to  a  small 
extent  and  cuts  no  figure  in  the  analysis  unless  the  sample 
I  \,  iv  dirty  superficially,  in  which  case  it  may  be  purified 
from  iron  by  simple  melting.  An  experienced  eye  can 
usually  detect  the  principal  constituents  of  alloys  of  these 
tour  metals ;  but  if  the  percentage  present  of  any  one  metal 
i>  small  it  is  frequently  adyisable  to  resort  to  qualitative 
tests.  We  give  here  qualitative  tests,  not  that  the 
experienced  chemist  will  have  any  difficulty  in  this  regard 
hut  because  these  tests  have  proved  very  satisfactory  and 
rapid  in  our  hands. 

For  lead  dissolve  in  aqua  regia.  If  much  lead  is  present 
it  will  separate  on  cooling  as  chloride ;  if  only  a  small 
amount  is  present  it  will  be  detected  by  the  addition  offour 
volumes  of  95  per  cent,  alcohol.  Very  small  percentages, 
i.e.,  under  0'50  per  cent,  will  not  be  shown  by  this  test. 

For  tin  dissolve  in  HC1  cone,  containing  some  KC1,  and 
before  the  portion  of  alloy  taken  is  completely  dissolved, 
pour  off  supernatant  solution,  cool  to  ueparate  lead  as 
chloride,  add  four  volumes  of  alcohol,  filter  and  to  the 
filtrate  add  a  slight  excess  of  bromine  water  to  convert 
Sn(  L  tn  SnCl,,  heat  to  expel  free  Br,  dilute  and  pass  1 1 . S 
when  if  tiu  is  present  it  will  be  obtained  as  yellow  stannic 
sulphide. 

For  antimony  treat  with  HC1  cone.  Almost  all  the 
antimony  is  left  undissolved,  decant  and  wash  residue  well 
with  water,  after  which  dissolve  in  1IC1  with  KC10:i,  boil  to 
expel  free  CI  and  pass  IFS  obtaining  precipitate  of  8b;S,  if 
antimony  is  present.  If  copper  is  also  present,  it  will  he 
precipitated  as  (  uS  and  may  obscure  the  colour  of  SbcS(, 
if  so  filter  and  treat  precipitate  with  KOH  which  will 
dissolve  the  SbjS5,  filter  and  acidify  filtrate,  when  the  pure 
colour  of  the  Sb.,S5  will  be  observed  if  antimony  is  present. 

For  copper  treat  with  dilute  nitric  acid  iu  porcelain  dish, 
evaporate  to  dryness,  when,  if  copper  is  present,  it  will 
show  as  a  green  ring  where  it  crystallises  out  of  nitrate  on 
edge  of  residue. 

For  arsenic  dissolve  in  HC1  with  addition  of  KC103  in 
Ehrlenmeyer  flask,  boil  to  expel  free  CI  add  more  11(1 
cone,  and  two  (2)  grins,  of  sodium  thiosulphate,  connect 
flask  with  condenser  and  listil,  following  in  principle  the 
method  first  proposed  by  Fischer.  Arsenic  will  be  found 
in  di-tiilate  by  passing  H;S.  The  use  of  sodium  thio- 
sulphate as  a  reducing  agent  in  this  distillation  of  arsenic 
is  verj  satisfactory,  possessing  as  it  does  the  gnat 
advantage  ofleaving  a  solution  suitable  for  further  analysis. 
If  the  boiling  of  residual  solution  is  carried  far  enough,  the 
thiosulphate  is  entirely  decomposed  with  the  liberation  of 
sulphur  which  can  be  Altered  off,  the  only  contamination  to 
the  solution  then  being  sodium  sulphate. 

We  determine  the  metals  as  follows:  — 

Lead,  by  precipitation  as  chromatc  in  acetic  acid  solution 
after  Fresenius,  lilt,  ring  and  neighing  on  Gooch  crucible. 
We  have  found  this  method  the  most  accurate  wc  have 
used.  No  volumetric  method  has  as  yet  commended  itself 
to  us.  It  i~  frequently  convenient  where  lead  only  is  to  be 
i  to  work  on  nr,i  grm.  obtaining  the  percent- 
age directly  in  centigrams  of  lead  eliminate  found. 

Tin    we    determine   electrolytioallj     in    double    oxalate 
solution  after  Classen.      This  solution   is  obtained  in  the 
course  of  regular  analysis  by  the  systematic   method 
further  on.     Very  good  rcsul  lined. 

Aiitiiu.in.  we  determine  volnmetrically  in  a  strong  HC1 
solution  by  "reduction  of  thi  In  addition  of 


KI  in  excess,  titratiug  the  liberated  I  with  thiosulphate 
of  sodium.  The  method  of  separation  described  below  gives 
us  a  solution  of  antimonic  sulphide  in  KOII  entirely  free 
from  copper  and  iron,  and  containing  a  minimum  amount  of 
sulphur  to  be  subsequently  oxidised  or  separated  by  filtra- 
tion. To  this  alkaline  solution  we  add  1  grm.  of  I\(  l<  I 
and  oil  c.c.  HC1  cone,  and  boil  until  the  solution  is 
colourless  and  the  free  CI  is  driven  out.     The  solution   is 

then  cooled,  1  grm.  K I  added  and  1  c.c.  CS...  *  thiosul- 
phate is  run  in  until  the  aqueous  solution  is  decolorised, 
then  drop  by  drop  with  vigorous  agitation  until  the  OSj  i> 
decolorised.  The  trouble  that  others  have  had  iu  using 
this  method  is  probably  due  to  the  imperfect  separation  of 
the  copper  and  iron  from  the  antimony,  and  the  presence  of 
a  large  amount  of  free  sulphur  which  in  strong  HO  coats 
over  the  sulphide  of  antimony  and  prevents  its  ready  solu- 
tion. We  obtain  our  antimony  sulphide  in  the  first  place 
containing  very  ltttle  free  sulphur  and  then  dissolve  it  in  a 
solution  of  KOH  obtaining  a  complete  separation  from 
copper.      We  then  treat  this  KOH  solution  as  above. 

We  determine  copper  in  small  amounts  by  titration  with 
KCN  and  in  large  amounts  electrolytically.  Arsenic  can  be 
determined  by  precipitation  as  As.S.,  and  weighing  on 
Gooch  crucible,  or  by  titration  as  with  antimony. 

The  separation  of  the  metals  iu  the  classes  of  alloys  we 
have  describe:!  is  based  on  Clark's  oxalic  acid  method.  A~. 
however,  that  method  is  for  the  separation  of  tiu  from 
antimony  and  arsenic,  the  first  thing  to  be  determined  n  IS 
how  far  it  is  applicable  for  the  separation  of  tin  from  other 
metals.  Bismuth,  copper,  and  cadmium  oxalates  are 
soluble  in  aqueous  solutions  of  oxalic  acid  containing 
oxalate  of  ammonium,  and  the  respective  sulphides  are 
obtained  by  passing  H.,S  through  such  solutions  boiling. 
Lead  and  zinc  oxalates  are  nearly  insoluble  in  similar 
solutions,  but  such  oxalates  are  more  or  less  converted  to 
sulphides  by  the  passage  of  H.ei  through  the  solutions  in 
which  they  are  suspended.  As,  however,  copper  and  lea  1 
are  the  piiucipal  metals  which  it  is  desired  to  separate  from 
tin,  our  experiments  were  principally  directed  towards 
observing  their  respective  reactions.  Working  upon  alloys 
containing  large  percentages  of  tin  and  small  percentages  of 
antimony  and  copper,  dissolving  in  aqua  regia,  adding  some 
KCI  to  form  double  chlorides,  evaporating  to  dryness  on 
water-bath  and  taking  up  in  solution  of  oxalic  acid  containing 
enough  oxalate  of  ammonium  to  form  double  oxalate  of 
copper  soluble  in  water,  the  separation  of  the  copper  and 
antimony  from  the  tin  is  readily  effected  by  the  passage  of 
H..S  through  the  solution  on  boiling  for  a  sufficient  length  of 
time.  After  filtering  out  the  antimony  and  copper  sulphides 
we  proceed  to  their  separation.  We  could  have  used 
sodium  sulphide  of  course,  but  its  use  would  have  resulted 
unsatisfactorily  in  the  determination  of  the  antimony 
volumctrieallv.  We  found  the  use  of  a  solution  of  caustic 
potash  more  satisfactory,  that  reagent  dissolving  antimony 
sulphide  readily.  The  determination  of  the  tin  in  the 
filtrate  from  the  sulphides  of  antimony  and  copper  could  be 
made  b\  rendering  it  alkaline  with  ammoni  a  and  acid  with 
acetic  aeid  and  then  passing  HjS,  filtering,  &c,  igniting  and 
weighing  as  Snl  >  ;  but  for  large  amounts  of  tin  this  method 
was  not  found  sufficiently  accurate.  Classen's  electrolytic 
method  of  determination  was  finally  adopted  as  giving  the 
best  results.  This  method  consists  in  obtaining  the  tin  in 
solution  as  double  oxalate  of  tin  and  ammonium,  with 
enough  free  oxalic  acid  to  prevent  th<  precipitation  of 
stannic  hydrate,  and  electrolysing.  The  presence  of  chlorides 
does  not  interfere  with  the  electrolysis  of  the  tin.  as  whatever 
chlorine  is  liberated  at  the  cathode  doe-  not  act  upon  the 
platinum  but  upon  the  oxalates  in  solution,  decomposing 
them.  If  we  have  only  tin, copper,  and  antimony  present, 
what  we  need  do,  therefore,  is   to  add  such  an  amount  of 

oxalic  arid,  oxalate  of  ammonium,  aud  water  to  the  evapo- 
rated chlorides  as  will  give  the  ]' roper  solution  to  electro 
after  passing  H  S  to  precipitate  antimony  and  copper, 
filtering,  See.  ^  6  found  that  working  on  1  grm.  of  alloy, 
and  using  LO  grms.  of  oxalic  acid,  10  grins,  of  oxalate  of 
ammonium  and  200  c.c.  of  water,  a  proper  solution  was 
obtained  for  electro]} 

Working  upon   alloys  containing   lead  the  insolubility  of 
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lead  oxalate   interfered  with  the  use  of  thi  above  method. 

I  he  separation  of  lend  from  antimonv,  tin,  and  copper  was 
finally  effected  by  its  precipitation  as  chloride  from  its  HC1 
solution  first  by  dulling  and  crystallisation  and  then  by  the 
addition  of  alcohol.  We  were  pleased  to  discover  that  this 
precipitation  is  a  practically  complete  one  in  the  presence 
of  KCI,  and  also  that  the  chloride  of  lead  thus  precipitated 
is  easily  washed  free  from  chlorides  of  tin,  antimony,  and 
■copper  by  the  use  of  alcohol  containing  HCI.     Working  on 

1  grai.  of  solder,  for  instance,  after  treatment  in  alcohol, 
filtering  and  washing,  the  filtrate  was  found  to  contain  only 
€•30  per  cent,  of  lead,  ]!ut  the  use  of  alcohol  presented  a 
new  difficulty  in  that  it  could  not  be  entirely  evaporated  off 
bv  heating  on  the  water-bath.  The  combination  apparently 
formed  between  the  alcohol  and  the  chlorides  of  tin  and  anti- 
mony was  very  stable.  The  evil  effect  of  alcohol  was  that  on 
passing  If.S  to  precipitate  antimony  and  copper,  a  liberation 
of  sulphur  took  place  that  was  very  objectionable  in  that  it 
was  filtered  out  with  the  antimony  sulphide  aud  dissolved 
with  it  by  tlie  KOH,  interfering  with  the  determination  of  the 
antimony.  To  overcome  the  separation  of  sulphur  we  had 
recourse  to  the  treatment  of  the  residue  left  on  evaporation 
with  KOH  solution  and  H.;0.;.  This  was  attended  with  the 
desired  result  that  in  the  subsequent  treatment  with  If.S  in 
oxalic  acid  solution  the  separation  of  sulphur  was  very 
slight.  At  this  point  we  would  mention  a  very  peculiar 
thing  regarding  the  action  of  Ho^  on  solutions  of  oxalate  of 
tin.  It  is  that  the  H.,S  is  absorbed  and  what  might  be 
called  a  sulpho-stannate  is  formed.  That  this  is  the  case 
was  first  suggested  by  the  fact  well  known  that  in  the  sepa- 
ration of  tin  and  antimony  the  precipitation  of  the  antimony 
only  take>  place  after  the  tin  has  been  fully  sapplied  with 
H»S.  The  time  necessary  to  secure  the  complete  precipita- 
tion of  the  antimony  is  proportional  to  the  amount  of  tin 
present.  That  there  is  a  sulpho  compound  of  tin  formed  is 
further  proven  by  the  fact  that  during  the  electrolysis  of  the 
oxalic  acid  solution  there  i-  a  separation  of  sulphur, 
although  the  solution  had  been  boiled  tor  a  long  time  to 
expel  R.s. 

We  have  described  the  separation  of  lead  as  chloride  from 
the  tin,  antimonv,  and  copper.  The  conversion  of  the  lead 
chloride  into  soluble  acetate  is  easily  effected  by  treatment 
with  ammonium  acetate,  after  which  the  lead  is  determined 
as  chromate  in  the  usual  manner. 

We  will  now  describe  the  system  we  have  adopted  for  the 
analysis  of  these  alloys.  One  grm.  of  the  finely  divided 
r.lloy  is  dissolved  by  boiling  in  from  70  to  100  c.c.  of  the 
following  solution  in  a  covered  fceaker.  The  solution  is 
made  by  dissolving  20  grms.  KCI  in  500  c.c.  If20,  then 
adding  400  c.c.  HCI  cone.,  mixing,  and  then  100  c.c.  HN<  >. 
l-40  specific  gravity.     No  decomposition  between  HCI  and 

II  N(  i  takes  place  in  this  solution  in  the  cold.  If  complete 
solution  of  the  alloy  is  difficult  ir.  the  amount  of  the  solution 
taken,  more  is  added  as  required.  Continue  boiling  until 
solution  is  evaporated  to  about  50  c.e.  Cool  by  placing 
beaker  in  cold  water  until  the  bulk  of  the  lead  has  crystallised 
out  as  chloride,  and  then  add  slowly  and  with  constant 
stirring  100  c.c.  95  per  cent,  alcohol ;  allowed  to  stand  about 
20  minutes,  filter  through  9  cm.  paper  into  Xo.  4  beaker, 
wash  by  decantation  three  times  with  a  mixture  of  95  per 
cent,  alcohol  and  HCI  cone,  4-1,  and  wash'paper  twice  with 
same  mixture.  Wash  PbCL  on  paper  back  into  beaker 
and  wash  paper  several  times  with  hot  water,  allowing 
washings  to  flow  into  beaker  with  the  rest  of  chloride. 
Finally,  wash  twice  with  a  solution  cf  ammonium  acetate 
hot  (the  ammonium  acetate  solution  is  made  by  taking  one 
volume  of  ammonia  water  0-900sp.gr.,  adding  to  it  one 
volume  of  water  and  then  80  per  cent,  acetic  acid  until  it 
is  slightly  acid  to  litmus),  heat  until  lead  chloride  is  all 
dissolved,  add  15  c.c.  saturated  solution  of  K2Cr207,  heat 
until  precipitate  is  of  good  orange  colour,  filter  on  weighed 
Gooch  crucible,  wash  with  water,  alcohol,  aud  ether,  dry  at 
1  In  C  ,  and  weigh.  Evaporate  the  filtrate  from  lead  chloride 
by  heating  on  hot  plate  and  finally  to  dryness  on  water-bath. 
Add  10  c.c.  solution  of  KOH  (1  grm.  to  5  cc.)  and  after  a 
few  minutes  20  c.c.  of  3  per  cent,  peroxide  of  hydrogen. 
Heat  on  water-bath  for  20  minutes,  add  10  grms.  of 
ammonium  oxalate.  10  grms.  of  oxalic  acid,  and  200  c.c.  of 
water.     Heat  to  boiling,  pass  ll.,<  with  solution  near  boiling 


for  45  minutes,  filter  at  once,  aud  wash  precipitate  with  hot 
water,  lloil  filtrate  to  expel  H.S,  concentrate  if  necessary, 
and  electrolyse  over  'night,  using  a  current  of  about  i  an 
ampere.  Usually  by  morning  the  solution  will  have  become 
alkaline,  in  which  case  it  may  be  taken  for  granted  that  the 
tin  is  all  precipitated  on  the  cylinder.  The  cylinder  is 
removed,  washed  twice  with  water,  and  then  with  95  per 
cent,  alcohol,  dried  in  oven,  and  weighed.  The  precipitate  of 
antimony  and  copper  sulphides  on  the  filter  paper  is  washed 
bark  into  beaker  with  the  least  amount  of  water  possible 
and  treated  with  10  cc.  KOH  solution  (1-5),  heated  on 
water-bath  until  undissolved  matter  is  distinctly  black,  then 
filtered  through  same  paper  it  was  washed  from  into  12-oz 
Kflennieyer  rlask.  washed,  &c.  On  filter  the  copper  is 
obtained  as  sulphide  with  a  small  amount  of  lead  which  failed 
to  be  precipitated  as  chloride  (if  it  is  desired  to  determine 
this  lead  it  can  be  done  by  separation  from  the  copper  :  s 
usual),  if  not,  dry  and  ignite  precipitate  in  small  casserole, 
dissolve  in  HX()3,  boil  to  expel  nitrous  fumes,  neutralise 
with  Na.n  i ..  a. Id  a  few  drops  of  ammonia,  and  determine 
voluinetically  with  cyanide  of  potasium  standardised  against 
pure  copper. 

The  solution  of  antimony  sulphide  in  KOH  should  not 
amount  to  over  40  c.c.  add  1  grm.  KC10-,  50  c.c.  HCI  cone, 
boil  until  solution  is  colourless  and  free  CI  is  driven  off, 
filter  through  mineral  wool  if  sulphur  litis  separated  into 
similar  rlask.  wash  out  original  flask  with  cone.  HCI,  cool, 
add  I  grm.  of  KI,  1  c.c.  CSj,  and  titrate  for  antimonv  with 
1(J  sodium  thiosulphate,  1  c.c.  of  which  equals  0-0060  grm. 
antimony.  This  systematic  method  assumes  the  absence  of 
other  metals  than  lead,  tin,  antimony,  and  copper  ;  for  the 
determination  of  other  metals  we  offer  the  following 
suggestions.  If  arsenic  is  present  it  will  be  separated  with 
the  antimony  and  will  liberate  iodine  as  does  antimony. 
One  c.c.  of  "    thiosulphate  equals  0-00375  grm.  of  arsenic. 

Arsenic  is  preferably  determined  on  a  separate  portion  by 
dissolving  in  HCI  and  KC10:,  boiling  to  expel  free  CI,  and 
distilling  after  the  addition  of  sodium  thiosulphate  as  a 
reducing  agent,  passing  li;S  through  the  distillate 
weighing  As,S;  or  dissolving  it  in  KOH,  and  determining 
volumetrically  as  in  the  ease  of  antimony. 

Bismuth  aud  cadmium  sulphides  would  remain  with 
copper  sulphide  after  treatment  with  KOH  solution.  This 
renders  this  method  very  suitable  for  the  analysis  of  fusible 
metals.  Zinc  would  interfere  with  this  method,  but  as  it 
does  not  alloy  with  the  lead  to  any  extent  we  will  not  speak 
of  it  further.  Nickel  aud  cobalt  alloy  but  slightly  with  tin, 
and  if  present  should  be  sought  for  both  in  precipitate  left 
by  tvOH  and  in  tin  precipitated  on  cylinder.  Iron  will  also 
be  precipitated  with  tin  electrolytically  if  present  in  an 
oxalic  acid  solution.  Phosphorus  is  best  determined  by- 
Dudley's  method.  In  alloys  containing  only  lead  and  tin, 
with  the  tin  under  20  per  cent.,  the  two  constituents  can 
best  be  determined  by  treatment  with  dilute  HXO-,  in 
pocelain  dish,  evaporating  to  dryness  on  water-bath,  &c, 
and  determining  lead  as  chromate  and  tin  as  !SnO.,.  In 
samples  free  from  iron  and  cupper,  antimony  mav  be 
determined  directly  by  solution  in  HCI  and  KC10„  boil 
to  expel  free  CI  aud  titrating  as  with  pure  antimony. 
Antimony  in  solders  may  lie  determined  very  accurately  by 
dissolving  in  HCI  away  from  access  of  air  and  filtering  out 
the  undissolved  antimony  on  weighed  Oooch  crucible. 
1  have  not  found  a  weighable  amount  of  antimonv  was  hist 
as  stibine  by  this  treatment.  In  the  analysis  of'  allovs  of 
lead  and  tin,  Richards'  scales,  which  are  accurate  within 
1  per  cent.,  may  be  used.  In  the  examination  of  the 
various  classes  of  alloys  described  at  the  beginning  of  this 
paper,  various  steps  in  their  analysis  may  be  left  out  with 
the  absence  of  the  respective  metals. 

Thus,  in  the  absence  of  lead,  the  addition  of  alcohol  may 
be  omitted,  and  the  evaporation  can  proceed  directly  to 
dryness  after  the  sample  is  dissolved.  In  such  a  ease'  the 
treatment  with  K:  HI  and  H_,(  I.,  is  also  omitted.  In  the 
I  -i-  of  samples  high  in  copper,  as  bronzes  for  instance, 
it  is  not  well  to  let  the  evaporation  proceed  quite  to  dryness, 
a-  in  that  case  compounds  are  formed  insoluble  in  oxalic 
acid  and  ammonium  oxalate. 
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I  give  tlii'  following   examples  of  the  accuracy  of  this 
method  : — 


Taken. 


Found. 


Gnus. 
(i  SOOtl 

cioon 

so 

Grms. 
U  BO  15 
0-0913 
0  0990 

II. 


Taken. 


Found. 


Lead  , 

Tin 

Antimony 

Copper . . . 


Grins. 
ii  100(1 
0'9037 

0'  n 

0-0503 


Grms. 



0-9010 
0-OH8J 
0-0507 


Then-  area  few  points  still  to  be  mentioned.  To  clean 
the  platinum  cylinders  of  the  tin  precipitated  on  them  by 
electrolysis,  we  have  found  strong  hydrochloric  acid  in  the 
cold  very  satisfactory.  The  cylinders  change  very  little  in 
weight  if  properly  cleaned.  In  the  precipitation  of  the 
chloride  of  lead  the  acid  solution  should  not  be  evaporated 
much  below  50  c.c.  and  the  addition  of  the  alcohol  should 
be  very  gradual,  otherwise  the  chloride  of  lead  precipitated 
will  not  be  pure,  and  inaccurate  results  will  be  obtained. 
It  a  very  small  percentage  of  lead  is  present  it  is  not 
advisable  to  attempt  its  precipitation  with  alcohol,  bin 
rather  to  let  the  analysis  proceed  as  in  tin-  absence  of  lead, 
separating  it  subsequently  from  the  copper  by  the  usual 
methods. 


LABORATORY  TESTING  IN"  CONNECTION  WITH 
GOLD  EXTRACTION. 

BY    A.   Vt'.    WARWICK,    F.I  ,S. 

Systematic  laboratory  testing  as  an  adjunct  to  the  milling 
of  gold  ores  ought  to  be  of  supreme  importance.  In  many 
gold  ores  which  are  being  worked  successfully  the  valuable 
portion  is  enly  1  60,000th  of  the  total  rock  handled,  and 
but  a  very  slight  variation  in  the  character  may  cause 
enormous  los-e-.  It  is  therefore  obvious  that  a  system  of 
laboratory  tests  which  will  show  with  a  fair  degree  of 
accuracy  the  conditions  in  which  the  gold  is  disseminated 
through"  gold-bearing  rocks,  can  render  many  useful  services 
to  the  metallurgist. 

Laboratory  metallurgy  has  an  evil  nam  ?  amongst  practical 
and  business  n.cn  :  it  is  in  fact  impossible  to  express  in 
writing  the  contempt  which  is  manifested  towards  laboratory 
tests  by  such  men.  l?esuits  which  are  obtained  by  ill-con- 
ceived  methods  of  examination  and  which  are  further 
l  by  reckless  use,  arc.  to  be  sure,  of  little  value. 
It  is  however,  unnecessary  to  tell  a  society  of  technical 
chemists  that  laboratory  tests  used  correctly  and  worked  by 
methods  strictly  applicable  to  the  case  under  consideration 
can  be  of  the  greatest  use.  For  example,  there  arc  man] 
cases  in  the  history  of  gold  mining  in  which  a  great  deal  of 
money  and  time  would  ha\  e  been  saved,  if,  before  proceeding 
t"  work  the  ores,  they  had  ben  subjected  to  a  proper  system 
of  laboratory  tests  It  is  a  self-evident  truism,  yet, however, 
to  in-  learned  by  man-*  superintendents  of  gold  mills,  that 
information  may  in  man}  cases  be  obtained  more  quickly, 
cheaply,  and  accurately  in  tic  laboratory  than  in  the  mill.  It 
is  pointed  nit  here  that  the  tests  t"  be  described  do  not  aim 
at  showing  the  yi  Ms  thai  maj  lie  obtained  by  practical 
working,  but  rather  to  show  defects  ami  the  remedies  to  be 
a;  pin  il.  ai  .1  lis  a  collateral  to  act  as  guides  in  designing  a 
Dlaut  for  an  ore  hitherto  unworked  and  of  which  little  is 
knowr. 

.  Some  time  ago,  whilst  chemist   in  a  metallurgical  testing 
works   in  London,  a  greal    many  parcels  of  gold  ore   passed 
tbrongh  my  hands,  and   in   dealing  with  a  great  variety  of 
ores  a  sjstt  a  of  trustworthy  laboratory  tests 
essential,     flierc  is  to  be  found  scattered  through  metal- 


lurgical literature  a  number  of  rough-aud-reaih  tests.*  but 
nothing  which  would  satisfactorily  answer  the  purpose. 
An  account  of  the  method  of  examination  may  therefore  be- 
nt value  to  managers  and  metallurgical  chemists  in  genera'. 

In  onler  to  ascertain  the   precise  character  of  each  parci  I 
of  ore,  a  series  of  tests  was  drawn  up  to  come  at  the  following 
facts  : — (1)  The  degree  of  crushing  required  to  unlock  ths 
gold  and  gold-bearing  minerals  from   the  gangne;   t-.'  |  the 
physical  character  of  the  wet   pulp  and    its   action    i  : 
mercury:  (3)  the  amount  of  "free"  readily  amalgamabli 
gold  ;   (4)  the  amount  of  free  gold  incrustcd  with  oxides,  &c 
i.e.,  rusty  ;   (5)  the  amount  of  gold  locked  up  in   the  heavy 
minerals  and  the  percentage  of  the  latter ;  (6)  the  amount 
of  "float"  gold;  (7)  the  general  character  and  size  of  tin- 
gold  particles.     Host  if  not  all  of  these  facts  can  be  obtained 
by  direct  experiment,  but  it  is  better  in  the  ciises  of  rusty 
and  float  gold  to  obtain  them  indirectly. 

Having  come  to  a  conclusion  on  these  points  it  is  possible 
to  work  out  a  scheme  for  the  treatment  of  the  ore  under 
examination  or  to  iocate  the  defects  in  treatment  if  it  is> 
being  worked  already.  It  is,  however,  very  necessary  to> 
check  the  results  obtained  in  the  laboratory  by  working  a 
fairly  large  parcel  of  ore  according  to  the  mode  of  treatment 
shown  by  them  to  be  appropriate.  The  results  given, 
however,  by  the  mill  tests  show  a  surprising  concordance 
with  the  laboratory  results. 

The  procedure  adopted  for  any  particular  ore  will' 
naturally  vary  somewhat  according  to  the  needs  of  'he  ease. 
but  the  tests  described  in  this  paper  may  be  so  varied  as  to 
meet  nearly  all  requirements.  In  any  case,  however,  it  was 
the  writer'-  practice  to  commence  work  on  a  parcel  of  ore 
by  determining  the  facts  scheduled  above. 

Sampling. —  A  little  care  in  sampling  is  well  repaid1, 
"  Grab  "  samples  should  he  absolutely  barred.  More  errors 
result  from  inaccurate  samples  than  all  the  rest  of  the  work 
put  together.  A  sample  should  be  made  sufficiently  l.ng. 
to  suffice  for  all  the  tests  to  be  made,  so  as  to  ensure 
uniformity   among   the   results.     Ten    to   twenty   p  - 

amply  large  enough. 

( 'ruskiny. — The  first  po:nt  to  be  ascertained  is  the  degree 
of  fineness  to  which  the  rock  should  be  crushed  in  order  to 
unlock  the  gold  and  gold-bearing  minerals. 

About  two  pounds  of  the  rock  are  crushed  by  hand  in  a 
mortar  to  go  through  a  30-mesh  screen,  care  being  taken  to 
prevent  the  formation  of  very  6ne  dust.  About  400gnns. 
of  the  crashed  stuff  arc  screened  successively  through  C0- 
aud  90-mesh  screens.  The  percentages  of  each  grade  of 
on-  thus  made  are  determined.  Each  grade  is  now  assayed 
and  the  amount  of  "  free  *'  amalgamable  gold  determined  b*j 
the  test  to  be  described  later :  if  the  coarser  *\/x~  show  a  high 
assay  value  ami  a  low  amalgamation  extraction,  it  may  !>e 
safety  concluded  that  the  degree  of  crushing  is  not  tine 
enough.  In  most  cases  it  is  onl_\  necessary  to  exan.im 
coarsest  size  for  amaigamable  gold,  as  the  finer  sizes  show 
usually  a  high  amalgamation  assay.  An  ore  containing 
0-639  oz.  gold  per  ton  ami  about  3  per  cent,  ironpyi 
ited  in  this  manner,  with  the  following  results  :  — 
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GO               hi 

20-2          iv  n            ri          (i'031 
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In  this  case  tin  grade  of  en  between  30  and  60  screen 
contains  but  .',:  per  cent,  of  the  total  value  of  the  ore.  and 
of  that  nearly  one-half  is  recoverable  by  amalgamation. 
The  balance  is  left  in  the  h.avy  minerals  ami  coarse 
particles  of  ore.  ami  as  ,it  only  amounts  to  I 
ton  it  is  obvious  that   the  crushing   i-   line   enough   for  this 

•  Thesi  \    '  -    '  Imrletc  i  in  a  papi 
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•ore,  especially  as  some  of  this  value  is  recoverable  hy  con- 
centration. In  stating  the  screen  required  in  practice  some 
judgment  is  necessary,  as  account  must  be  taken  of  the 
tvpe  of  machine  used.  Rolls  would  require  a  30  screen, 
and  stamps  18  to  24,  according  to  the  type  of  the  mortar  ; 
however,  considerations  such  as  these  are  beyond  the  scope 
•of  this  paper.  The  ore  just  referred  to  was  received  as  an 
example  of  a  refractory  ure,  inasmuch  as  only  about  47  per 
cent.  wns  recoverable  by  amalgamation.  On  inquiry  it  was 
found  that  the  plant  consisted  onlj  of  stamps  and  plates, 
is  it  was  considered  unnecessary  to  save  the  heavy  minerals 
on  account  of  the  small  percentage.  Tile  excessive  loss 
i\-.i>  attributed  to  "float"  and  "rusty"  g..],l  by  tae 
'management.  The  addition  of  a  concentrating  planl 
•effectually  cured  the  low  extraction.  This  is  a  very  good 
example  of  the  need  of  laboratory  testing  in  the  mill;  the 
little  hill  run  up  by  the  company  would  have  purchased  all 
the  fittings  and  apparatus  l"r  a  decent  assay  offii  e. 

Examination  of  the  Pulp. — The  character  of  the  wet 
pulp  may  not  only  influence  the  laboratory  tests,  but  it  lias 
an  effect  upon  the  milling.  Thus,  if  it  is  slimy,  an  exces- 
sive amount  of  gold  may  he  carried  off  by  flotation.  Most 
limonite  ores  have  this  character;  on  ctushing  such  ores 
and  moistening  with  water  for  the  amalgamation  assay  the 
wet  pulp  has  an  unctuous  feel;  on  amalgamating,  the 
mercury  is  generally  covered  with  a  film  resembling  oil,  but 
no  sickening,  properly  speaking,  took  place.  As  an 
example  an  ore  from  Costa  Rica  may  be  given.  The  ore 
was  free  milling,  it  contained  absolutely  no  heavy  minerals, 
:aud  consisted  of  about  3<>  per  cent,  limonite,  the  remaining 
70  per  cmt.  being  quartz.  <  *n  crushing  and  direct  amalga- 
mation, 25  per  cent,  of  the  gold  was  obtained  as  "free 
amalgainable  gold."  On  beating  to  about  300  ('.the  ore 
lost  5  per  cent,  of  moisture,  and  changed  in  colour  to  a  dark 
red.  On  mixing  with  water  it  had  lost  its  greasy  feel  aud 
became  sharp  ami  gritty.  Amalgamating  now  gave  7:i  per 
•cent.,  thus  showing  the  evil  influence  of  slimes  in  preventing 
srood  contact  between  the  mercury  aud  gold.  The  character 
•of  the  mineral  particles  should  he  examined.  I  have 
Tepeatedly  noticed  that  when  iron  pyrites  is  hard,  compile*, 
and  distinctly  cubical  in  a  gold  pulp,  then  the  amalgamating 
plates  keep  bright,  aud  the  vanner  concentrates  are  clean 
and  the  tailings  free  from  savable  mineral.  On  the  other 
hand,  when  the  pyrites  is  soft  and  honeycombed,  then  the 
plates  sicken  readily,  and  the  vanner  concentrates  are  dirty, 
■<ir  the  tailings  contain  much  mineral. 

Examination  of  Soluble  Matters. — Must  ores  that  find 
their  way  to  a  testing  works  are  more  or  less  refractory. 
In  a  great  many  cases  the  refractory  nature  of  the  ore  has 
been  traced  to  the  soluble  matters.  In  one  case  in  particular 
an  ore  from  the  island  of  Borneo  contained  no  less  than 
13  per  cent,  of  soluble  matters,  consisting  chiefly  of  ferrous 
sulphate,  sulphate  of  alumina,  and  free  sulphuric  acid. 
Seedless  to  say,  the  ore  absolutely  refused  to  amalgamate. 
Most  gossan  ores  contain  from  a  trace  to  2  per  cent,  of 
solubles.  If  the  ore  contains  more  than  0'2  to  03  per 
■cent,  solubles,  trouble  may  be  anticipated.  A  qualitative 
analysis  at  least  should  always  be  made  of  (he  soluble 
liodies. 

Amalgamation  Assail. — This  assay  is  made  in  order  to 
determine  the  free,  readily  amalgainable  gold — that  is  to 
6ay,  gold  which  can  lie  and  should  be  saved  by  copper- 
plate amalgamation.  The  amalgamation  assay  as  usually 
performed,  and  as  described  in  most  text-books  on  assaying, 
is  useless  for  the  purpose  of  a  systematic  examination  of  a 
gold  ore,  as  it  not  only  gives  the  free  amalgainable  gold, 
but  also  some  of  the  float,  rusty,  aud  gold  in  heavy  minerals. 
The  simplest  way  to  perform  this  test  is  to  weigh  out  into 
a  porcelain  mortar  4  assay  tons  of  ore  crushed  to  the  screen 
found  to  be  the  right  one  hy  the  test  given  above.  Sufficient 
water  is  added  to  form  a  very  thin  paste,  thin  enough — in 
fact,  to  prevent  the  mercury  being  broken  up  into  small 
globules.  An  accurately  weighed  amount  of  mercury  (,r>0 
to  75  grms.)  is  now  added.  The  contents  of  the  mortar  are 
then  stirred  for  an  hour  to  an  hour  and  a  half  with  a  light, 
hard  wood  pestle,  care  being  taken  not  to  rub  the  ore  or 
break  up  the  mercury.  The  paste  is  then  further  thinned 
with  wtter  and  poured  into  a  large  basin.  The  mercury 
left   behind  is  collected  into  one  globule  and  washed.     The 


tailings  are  twice  washed  in  a  horn  spoon  in  order  to  collect 
any  mercury  that  may  have  gone  with  them.  The  tailings 
are  kept  tor  additional  testing. 

The  mercury  after  being  thoroughly  washed  is  dried 
carefully,  first  with  blotting-paper  and  then  for  a  short 
time  at  80°  to  100°  C.  The  mercury  is  now  weighed; 
the  loss  of  mercury  is  an  excellent  guide  as  to  the  degree 
of  sickening  of  the  amalgamated  plates  in  mill  work. 
According  to  my  experience  the  following  table  gives  a 
fair  indication  of  the  sickening  likely  to  occur,  althougli 
it  may  differ  slightly  according  to  the  experimenter:  — 


Loss  of  Mercury. 


PerCent. 

hi  to  0-3 

0-8  to  ii.) 
or,  t,.  1  ii 
Over  10 


Sickening  inconsiderable. 

appreciable. 

excessive. 
Impossible  to  amalgamate. 


The  amalgam  is  placed  in  a  scorifier  and  another  scoi  ifier 
is  placed  mouth  downwards  over  it  ;  they  are  then  heated 
at  a  very  low  heat  in  a  mutHe  until  the  mercury  has 
entirely  volatilised,  care  being  taken  of  course  that  the 
fumes  are  carried  off  up  the  chimney.  The  covering 
scorifier  is  removed,  about  f  A.T.*  granulated  is  sprinkled 
over  the  bottom  of  the  lower  scorifier  and  .V  A.T.  over 
the  bottom  of  the  covering  scorifiei  ;  scorification  is  allowed 
to  proceed  for  a  short  time,  the  lead  run  into  one  button 
and  cupelled.  The  bead  of  precious  metals  is  treated  as 
usual.  The  gold  obtained  in  this  way  is  the  free  amalga- 
inable gold,  which  should  ba  caught  on  copper  plates. 
Ores  that  sicken  mercury  to  any  considerable  extent, 
however,  require  a  preliminary  treatment.  In  such  a  case 
the  ore  is  thoroughly  wished  with  warm  water  followed 
by  a  very  dilute  solution  of  Na[I()(lXaIIO,  100OIL)  to 
decompose  basic  sulphates',  &c.  The  wash  liqiors  are 
passed  through  a  filter,  and,  after  washing,  the  filler  paper 
is  burned  and  added  to  the  bulk  of  the  ore,  which  is  than 
amalgamated  in  the  manner  described. 

Gold  in  Heavy  Minerals. — The  tailings  from  the  amal- 
gamation assay  are  concentrated  on  a  batea  or  on  a 
vanning  shovel.  The  heavy  minerals  are  dried,  weighed, 
and  assayed  for  gold  and  silver.  The  gold  and  silver 
obtained  will  be  the  contents  of  the  heavy  minerals  plus 
the  "  rusty  "  gold  ;  it  is  therefore  necessary,  in  order  to 
determine  the  gold  in  the  heavy  miner.  Is,  to  determine 
the  "  rusty  "  gold.  In  order  to  do  this,  3  A.T.  of  ore  are 
taken  and  concentrated  in  the  same  manner  as  the  tail- 
ings. The  heavy  minerals  are  washed  into  a  porcelain 
basin  and  treated  with  dilute  hydrochloric  acid  free  from 
chlorine;  the  acid  is  filtered  off,  the  residue  washed  with 
water  two  or  three  times  and  finally  with  a  1  per  cent, 
solution  of  KCN,  the  solution  of  KCN  remaining  on  the 
residue  for  only  a  minute  or  two.  All  these  wash  liquors 
are  filtered,  and  at  the  cud  of  the  operation  the  filter 
paper  is  burned  and  added  tn  the  mineral  residue.  The 
residue  is  amalgamated  by  shaking  up  in  a  bottle  with 
mercury  for  half  an  hour,  the  mercury  collected  and 
treated  as  in  the  amalgamation  assay.  The  gold  obtained 
is  the  free  amalgainable  plus  the  rusty.     Now  let — 

A  =  gold  in  heavy  minerals  plus  rusty  gold  :  I?  =  free 
amalgamable  gold  :  C  =  free  amalgamate  gold  plus  rusty 
gold  :  1)  =  rustv  gold  :  E  =  gold  in  minerals  :  then  D  =  C 

-  1',.  and  E  =   A  -   1), 

all  stated  in  ounces  per  ton  cf  the  original  ore.  Thus  a 
sample  of  Transvaal  bauket  contained  0-83  oz.  gold  per 
ton  ;  the  free  amalgainable  gold  was  0  57  oz. ;  the  gold 
in  the  minerals  and  rusty  gold  together  was  0-23  oz. ; 
the  free  amalgamable  gold  and  rusty  together  amounted 
toO-61  oz. :  then  the  rusty  gold  I)  =  0-61-Oo"  =  004  oz. 
per  ton,  and    the    gold   in    the    heavy  minerals    E  =  0-23 

—  0-04  =  0- 1!)  oz.  per  ton  of  ore.  In  the  ore  in  question 
the  minerals  amounted  to  3|  per  cent.,  and  if  all  were 
saved  the  concentrates  should  assay  5-42  oz.  per  ton. 

Estimation  of  Float  Gold. — The  determination  of  float 
gold  is  of  considerable  importance,  inasmuch  as  the  word 

*  /  .T.  =  assay  tor. 
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"float"  looms  large  in  the  vocabulary  of  the  average 
millman.  It  is  fairly  safe  to  attribute  losses  to  "  float,"  a*, 
>  >  far  as  I  am  aware,  no  means  are  available  for  testing 
the  amount  of  such  gold.  The  amount  of  float  gold  is 
largely  dependent  upon  the  character  of  the  wet  pulp. 
Slimy  pulps  will  carry  off  fine  particles  of  gold  more 
readily  than  clear  gritty  pulps.  The  amount  of  float  is 
not  altogether  dependent  upon  the  size  of  the  gold  par- 
ticles. Several  methods  hare  been  tried  to  obtain  the 
amount  of  Boat  gold  directly,  but  without  success;  the 
results  are  in  all  cases  too  high.  The  only  satisfactory 
method  i-  to  deduct  from  the  total  assay  value  of  the  ore 
the  combined  values  of  free  amalgamate,  rusty,  and  gold 
in  heavy  minerals.  I'hus  in  the  Transvaal  banket  cited 
above  the  float  gold  would  be  0-83  —  (0-57  +  0-04  +  0-19) 

on::  nz.  per  ton,  or  2 '4  pet  cent,  of  tin   total  value. 

Attempts  made  to  estimate  the  float  gold  by  means  of 
tin-  elutriating  apparatus  used  to  determine  sand  in  clays, 
.V'.,  gave  unsatisfactory  results;  in  nil  cases  the  results 
wire  10  to  20  per  cent,  too  high  when  compared  with  the 
method  just  described. 

Microscopic  examination  of  the  gold  particles  is  some- 
times of  great  assistance.  The  minerals  panned  out  from 
the  tailings  from  the  amalgamation  assay  should  always  be 
examined  under  a  low-power  objective.  Particles  of  gold 
nitty  be  frequently  observed  quite  bright,  and  should  have 
apparently  been  amalgamated.  A  little  cyanide  added  to 
the  minerals  while  yet  under  the  microscope  will  generallv 
cause  the  small  globules  of  mercury,  which  are  invariably 
present  in  the  tailings  from  the  amalgamation  assay, to  almost 
immediately  coat  such  particles  of  gold  with  mercury.  The 
reason  for  this  may  possibly  be  explained  by  the  observa- 
tion of  Skey,  that  gold  is  rendered  un.imalgainahle  by 
treating  with  sulphide  solutions. 

All  the  information  which  can  he  obtained  from  the  ore 
itself,  and  which  can  be  of  metallurgical  importance,  is  now 
tit  hand.  The  application  of  such  matter  is  so  obvious  that 
it  will  not  be  dealt  with  in  this  paper  ;  yet  one  may  be  par- 
doned for  saying  that  although  the  results  obtained  by 
these  test-  may  be  highly  satisfactory,  yet  the  local  circum- 
stances in  which  the  ore  is  found  may  forbid  the  working  of 
it.  Business  capacity  combined  with  a  knowledge  of  the 
locality  in  which  the  ore  is  found,  are  absolutely  essential 
1'  t  ire  the  laboratory  results  can  be  utilised  metallurgically. 

'lite  mode  of  procedure  for  testing  the  efficiency  of  a  mill 
may  vary  considerably  from  the  foregoing, although  it  is 
undoubtedly  of  importance  to  run  through  such  a  scheme 
whenever  there  is  a  change  in  the  character  of  the  ore 
milled.  Systematic  checking  of  the  mill  results  should  be 
regularly  made.  In  order  to  do  so,  good  average  samples 
should  be  obtained;  (1)  of  the  rock  sent  to  the  mill;  ('-' )  from 
each  distinct  part  of  the  mill,  such  as  (<t)  from  immediately 
below  the  mortar,  (6)  from  the  end  of  the  amalgamating 
plates,  (c)  concentrates  from  the  vanncrs,  (d)  from  the  mill 
tailings.  These  sample-  ate  examined  according  to  the 
nerds  ef  the  case  by  such  of  the  foregoing  tests  as  are 
applicable  :  for  example,  the  tailings  should  be  examined 
for  less  of  gold  due  to  insufficient  crushing  ;  the  loss  due  to 
1  iii.it";  th.e  loss  due  to  uncaught  heavy  minerals,  and  so 
forth.  The-e  tests,  combined  with  good  mill  statistics, 
would  result  in  bringing  to  light  and  locating  mam  losses 
hitherto  unsuspected,  and  would  suggest  the  necessary 
remedies;  More,  such  a  system  of  testing  would  act  a- a 
d(  tectot  of  theft,  and  a>sist  in  patting  down  one  of  the  most 
troublesome  annoyances  of  the  mill  manager. 

In  the  many  case-  win  re  I  have  had  occasion  to  use  this 
system  of  tests,  the  results  have  been  confirmed  in  every 
possible  way,  anil  left  no  doubt  of  their  accuracy  . 

In  every  ease  where  a  divergence  from  the  laboratory 
results  was  noticed,  the  error  was  due.  not  to  the  laboratory 
tests,  but  to  the  mill  work.  The  figures  obtained  from  the 
assay  for  the  "free  amalgamable "  gold  described  above 
agree  in  a  very  remarkable  manner  with  the  amount  of  gold 
actually  saved  by  copper  plate-  in  the  mill  :  a  divergence 
of -J.')  per  lent,  wa-  obtained  in  one  ease,  but  on  examina- 
tion of  the  concentrates  made  on  line  vanners.  quite  large 
flakes  of  gold  were  found,  which  wen  thoroughly  coated 
w  it li  mercury  ;  it  was  evident  that  either  the  plate- had  too 
much  pitch  or  too  much  water  wa-    used  ;   in    fact,  both  tro 


much  water  and  too  much  pitch  were  the  disturbing  in- 
fluences. 

These  tests  have  been  described  chiefly  from  the  point  of 
view  of  the  treatment  of  the  so-called  free  milling  ores,  but 
the  writer  is  of  opinion  that  they  can  be  of  service  in  a 
great  many  cases  outside  of  this  view,  by  making  ncce-  ai  y 
modifications. 

In  must  mill-  of  the  West  there  i-  a  good  deal  of  un- 
necessary hurry  to  get  the  ore  through  the  mill  into  the 
tailinsr  dump.  Systematic  tests  are  rarely,  if  ever,  pi 
formed.  Hence  it  is  that  every  n  >»  and  again  parties  buy 
up  mill  dumps  and  get  profitable  returns.  This  is,  to  a 
large  extent,  due  to  the  cent-wiso  dollar  foolish  policy  ol 
mil  proprietors  who  begrudge  dee.  ut  accommodation  to  the 
assayer.  In  one  of  the  largest  mills  of  the  West,  splendidly 
equipped  with  work-hop  .  &c.',  the  assay  office  i-  -mall,  in- 
convenient, and  worse    lilted    up    for    its    purpose    than    the 

blacksmiths'  shop,      li ther    line  mill    which  is  kept  in  a 

trim  in  every  way  creditable  to  it-  superintendent,  there  is 
actually  no  assay  ollice  at  all.  There  is  little  or  DO  doubt 
that  with  proper  appliance-  and  a  system  "I  te-t.  as  outlined 
in  this  paper,  a  great  deal  of  waste  and  loss  that  now  goes 
on  can  be  very  largely  obviated. 

Disci  >-iox. 

The  Chairman  said  that  in  the  Bulletin  Xo.  :s  ol  the 
California  States  Mining  Bureau,  Mr.  Ed.  II.  Preston  called 
attention  to  the  old  practice  of  reiving  upon  rule  id'  thumb- 
tesis.  The  mill  manager  by  the  horn  spoon  test  was 
supposed  to  know  how  much  the  ore  would  mill  to  the  toil, 
and  if  the  born  spoon  tests  of  the  tailing-  showed  no- 
amalgam,  he  thought  all  was  being  saved.  It  wis  not 
sufficient  to  know  that  a  certain  loss  had  been  sustained,  but 
one  must  know  at  what  particular  pari  i^\  the  operation  the 
I  >ss  had  been  incurred,  hence  the  necessity  of  constant 
sampling  and  assay  ing  by  an  expert. 

Mr.  Murray  Kow  mi  -  -aid  that  the  best  evidence  as  to 
the  necessity  of  employing  skilled  chemists  was  to  be  found 
in  the  results  obtained  at  the  mines  in  South  Africa.  After 
many  years  working  in  a  crude  way  without  expert  aid, 
skilled  chemists  were  engaged,  and  the  cyauide  process 
adopted,  so  that  in  1893  gold  to  the  value  of  6,610,000  dols. 
wa-  extracted  from  refuse  which  had  been  thrown  away. 
In  August  1894,  1,160,000  dols.  resulted  from  one  month's 
work,  GO  per  cent,  from  current  work,  and  40  per  cent. 
from  refuse.  The  cyanide  process  had  been  previously 
tried  without  success,  because  there  was  no  chemist  to  work 
it.  When  the  chemist  set  to  work  he  found  the  tailings 
had  been  lying  so  long  that  the  pyrites  had  decomposed, 
and  presented  difficulties  which  he  was  able  to  overcome. 

Mr.  H.  Vvn  HOEYENBERGH  exhibited  and  explained  a 
new  petroleum  lamp  with  automatic  lighting  arrangeim   li 

Dr.  1).  C.  Siiti'fi'ii  vi  s  exhibited  aid  explained  a  iunilili.  I 
separating  funnel  and  an  extracting  apparatus  adapted  for 
the  analysis  of  smokeless  powder.  In  the  various  con- 
nections corks  had  to  be  used,  which  solvents  such  as 
alcohol,  ether,  and  chloroform  destroyed.  Soaking  the 
corks  in  a  solution  of  gelatine  mixed  with  formaldehyde 
resisted  these  solvents,  but  not  acetone,  which  apparently 
dissolved  every  thing. 

The  Cuvikmvx  introduced  the  subject  ol  Rontgen's  rays. 
Drs.  Stebbins,  Wainwright,  McKenna,  and  Schweitzer 
look  pait  in  the  discussion.  It  «a-  suggested  that  the 
investigation  of  these  phenomena  might  utilise  the  services 
of  chemists  in  the  preparation  of  special  plates  to  receive 
the  shadows,  and  that  it  would  open  up  new  lie!. Is  of 
research  to  the  metallurgist  and  to  the  engineer. 


Pontoon  e^rrtton. 
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with    an   insoluble  light   non-volatile    liquid,  as   petroleum. 
The  graduated  gauge  or  receiver  E  is  surrounded  with  ice 
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PATENTS. 

Revolving  Retorts  for  Furnaces,  Improvements  in.     .1.  A. 

Yeadon  and  W.  Aflgie,  both  of  Leeds.     Eng.  Pat.  104, 

Jan.  2,  1S95. 
The  improvement  claimed  relates  to  patents  (Eng.  Pat. 
19,183,  1889;  this-  Journal,  1890,  797:  and  Eng.  Pat. 
5239,  1892  ;  this  Journal,  1893,  43y)  previously  granted  to 
the  same  inventors,  and  consists  in  corrugating  the  revolv- 
ing body  of  the  retort.  The  corrugations  may  be  either 
parallel  to  the  axis  of  rotation,  or  helical. — K.  B.  P. 

Evaporating  and  Distilling  Liquids,  Improvements  in 
Apparatus  for.  A.  A.  Robin,  Paris.  Eng.  Pat.  2424, 
Feb.  4,  1895. 
This  invention  relates  to  the  construction  and  arrangement 
of  a  low-pressure  still  for  the  distillation  of  volatile  com- 
pounds, and  more  particularly  of  such  as  are  inflammable, 
a  number  of  applications  being  quoted.  It  may  also  be 
used  for  the  extraction  of  oils  or  fatty  substances.  It 
consists  essentially  of  four  parts  :  a  water-bath  in  a  tank  K, 
an  evaporating  pan,  a  condenser  C,  and  a  receiver  E. 
The  water-bath  is  heated  to  a  constant  temperature  by 
gas  or  other  suitable  means,  and  is  provided  with  an 
overflow  D.  The  evaporator,  or  in  a  modification,  the  water- 
bath  carrying  the  evaporator,  is  levelled  by  screws  V. 
The  condenser,  having  a  conical  bottom  and  a  conical 
top,  is  provided  with  a  rim  at  S,  which  dips  into  a  mercury 
or  plastic  seal,  with  handles  A,  and  with  a  central 
opening  H  for  introducing  fresh  cold  water.  Through  the 
bottoms  of  the  tank  and  the  evaporator  passes  a  tube  O, 
which  leads  the  distillate  into  the  receiver  E.  The  tube  O 
is  surrounded  by  two  lengths  of  tube  M,  between  which  is 
placed  mercury  or  other  non-volatile  liquid,  or  some  plastic 
material,  as  putty  or  wax,  so  as  to  form  a  seal  into  which 
dips  the  tube  O,  projecting  downwards  from  the  bell-mouth 
of  the  tube  O.     The  surface  of  the  bath-liquid  B  is  covered 

*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
%d. — the  price  now  fixed  for  all  specifications,  postage  included — to 
Sir  Henry  Reader  Lack,  Comptroller  ol  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.C. 


or  a  current  of  cold  water,  and  rests  upon  a  disc  Qf 
supported  upon  a  spring  Z,  so  that  by  depressing  the 
receiver,  the  pipe  O  may  be  withdrawn  therefrom.  —  1!.  S. 

Evaporating  Apparatus  [Multiple-Effect  .  Improvements 
in  and  relating  to.  J.  Foster,  Glasgow.  Eng.  Pat.  31 18, 
Feb.  13,  1895. 

Tuts  invention  relates  particularly  to  multiple-effect  appa- 
ratus of  the  vertical  type  for  evaporating  sugar  juice  and 
like  liquors,  in  which  the  evaporators  are  arranged  in 
step-.  Each  evaporator  consists  of  a  chamber  provided  with 
two  cross  plates,  one  near  the  bottom,  the  other  nearly  half- 
wav  up,  connected  by  tubes  through  which  the  juice  pas-.-, 
delivered  over  the  top  plate  and  flowing  downwards, 
while  the  steam  is  admitted  to  the  space  surrounding  the 
tubes.  The  improvements  consist  of  the  following  :— 1st. 
The  ports  for  admitting  steam  consist  of  a  number  of 
openings  arranged  in  two  or  more  horizontal  rows,  or,  in  a 
modification  of  a  series  of  single  vertical  parallel  slotted 
branches.  2nd.  The  juice  is  delivered  on  to  the  top  plate 
by  means  of  a  main  trunk  tube  passing  across  the  evaporator, 
from  which  proceeds  on  each  side  a  series  of  parallel  hori- 
zontal tubes  immediately  over  the  rows  of  vertical  evaporat- 
ing tubes,  and  are  provided  with  short  vertical  branch  tubes 
leading  into  the  latter.  3rd.  Each  vertical  evaporating  tube 
is  provided  with  two  juice  or  liquor  spreaders  or  distributors, 
one  at  the  top  of  each  tube  and  one  between  the  upper  and 
lower  tube  plate-,  so  as  to  direct  the  juice  to  the  surface  of 
the  tubes.  4th.  Instead  of  the  spreader  between  the  tube 
plates,  a  zinc  tube  may  be  fitted  withiu  each  tube  concentric 
therewith,  such  zinc  tube  having  a  series  of  conoidal  or 
tapering  annular  shields,  and  openings  through  which  the 
vapour  from  the  juice  escapes,  and  passing  upwards  assists  in 
evaporating  the  juices,  thus  producing  a  double  evaporating 
effect.  5th.  When  the  inner  tubes  are  used,  a  special 
tapering  shield  is  arranged  at  the  top  of  each  tube  for 
directing  and  regulating  the  flow  of  juice  and  permitting  the 
escape  of  vapour.  These  shields  are  carried  by  rods  which 
pass  downwards  through  the  tubes  and  all  rest  upon  a  plate 
which  can  be  raised  or  lowered,  so  as  to  regulate  the 
shields,  by  means  of  external  screws. — E.  S. 

Duuhle-Tube  Boilers,  Evaporators,  and  other  Heat  Ex- 
changers, Improvements  in.  K.  D.  Noble,  Helensburgh, 
and  J.  Irving,  Cardross.  Eng.  Pat.  4831,  March  7,  1895. 
The  boilers,  evaporators,  and  other  heat  exchangers  are 
provided  with  a  stack  of  inclined  double  tubes.  The  inner 
and  longer  tube  of  each  pair  is  secured  to  outer  tube  plates, 
whist  the  outer  and  shorter  tube  of  each  pair  is  secured  to 
inner  tube   plates,  the  space  at   each  end  between  the  two 
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tube  plates  formiug  a  water  chest.  These  water  chests  are 
connected  by  the  annular  spaces  between  the  inner  and 
outer  tube-  of  c:i  -h  pair,  and  are  also  put  into  connection 
with  a  highly-placed  steam  drum  or  cylinder  from  which 
downward  circulating  tubes  lead  to  a  low-placed  horizontal 
tube  or  cylinder  connected  to  the  lower  water  chest, 
thereby  completing  the  circulation.  The  furnace  is  below 
the  stack,  and  the  fire  gases,  after  passing  around  the 
outsides  of  the  tube-,  pass  to  a  space  above,  and  thence 
to  the  back  of  the  lower  water  chest,  through  the  inner 
tube  of  each  pair,  and  out  to  the  stack. 

Evaporating  Apparatus  [Multiple-Effect"],  Improvements 
in.  J.  B.  Alliott,  Nottibgham.  Eng.  Pat.  5496,  March 
15,  1895. 

One  or  more  preliminary  evaporators  are  employed,  which 
are  heated  by  high-pressure  steam,  and  are  used  in  connection 
with  one  evaporator,  or  with  a  battery  of  multiple-effect 
evaporators  heated  by  low-pressure  exhaust  steam.  The 
preliminary  evaporator  is  provided  with  a  reducing  valve  so 
adjusted  as  to  feed  the  steam  to  the  main  evaporator,  or  to 
the  first  vessel  of  the  battery,  at  the  same  pressure  as  that 
of  the  exhaust  steam  with  which  it  mingle-.  It  has  also  a 
safety  valve. — 11.  S. 

Furnaces  [Carbon  Pencils]  for  Continuous  Use,  fmprove- 
mciits  iii.  H.  Niewerth  and  II.  Niewerth,  Berlin.  Eng. 
Pat.  3559,  Feb.  19,  189.5. 

Two  furnaces  are  described  and  illustrated :  first,  a 
multiple  arrangement,  and  second,  a  single  furnace. 
The  multiple  arrangement  consists  of  four  chambers  or 
ovens  placed  one  above  the  other,  and  connected  to  a 
common  grate,  with  suitable  flues  and  dampers,  so  that 
the  fire  can  be  passed  into  the  different  chambers  at  will, 
thereby  allowing  continuous  work  to  be  done.  Such  a 
battery  of  furnaces  is  particularly  suitable  for  baking  or 
burning  carbon  pencils  for  are  lamps.  For  some  articles  it 
is  desirable  to  gradually  allow  them  to  cool  in  the  oven 
before  removing  them ;  for  this  purpose,  air  passages 
having  dampers  are  provided.  The  single  furnace  shown 
is  also  specially  designed  for  baking  carbon  pencils,  but 
without  using  crucibles  as  at  present.  The  improvement 
consists  in  the  shape  of  the  hearth,  which  is  formed  as  a 
shallow  receptacle  in  which  the  rods  may  be  embedded  in 
carbon  dust  or  other  material  to  prevent  them  sticking  to 
one  another. — U.  B. 

Mica  ami  Mica-Ore  Purifying  ami  Pulverising,  Improve- 
ments in  or  relating  to  Methods  <;/"  and  Apparatus  for. 
A.  J.  Boult,  London.  From  T.  J.  Lovett,  Chicago,  U.S. 
Fug.  Pat.  19,892,  Oct.  22,  1895, 

Finely-divided  mica  is  a  valuable  ingredient  of  axle- 
grease  and  other  lubricating  materials,  but  hitherto  the 
difficulty  of  producing  tine  division  of  this  tough  and 
laminar  substance,  and  of  separating  it  from  gritty  matter, 
have  restricted  i's  use.  aud  have  prevented  the  use  of  the 
commoner  kinds.  In  the  present  invention,  the  commoner 
kinds  of  mica  are  first  reduced  to  a  state  of  moderately 
fine  division,  which  gives  the  mica  in  flakes  and  the  impuri- 
ties in  fine  grit.  A  blast  of  air.  assisted  in  its  action  by 
the  swirl  or  eddy  caused  by  a  diaphragm,  is  then  directed 
upon  the  material,  with  the  result  that  the  grit  is  blown 
through  the  meshes  of  a  sieve.  The  flakes  of  mica,  which 
remain,  are  then  allowed  to  slide  down  a  screen  which  acts 
as  a  shoot  to  these  flakes,  but  allows  any  j;rit  that  may  be 
left  to  drop  through  the  meshes.  The  further  reduction 
of  the  purified  flakes  of  m:ca  to  a  sufficiently  tine  state  of 
division  is  effected  by  a  machine  which  acts  by  cutting 
and  tearing  rather  than  by  grinding  and  pounding. — V.  C. 

Furnaces  [Metallurgical,  Glass,  Ac.',  Improvements  in. 
F.  Powell,  Pittsburgh,  U.S.A.     Eng.  Pat.  24,214,  Dec.  17, 

189.-,. 

Tims  invention  is  applicable  to  furnaces  for  the  evolution 
of  heat  from  fuel  in  the  various  descriptions  of  heating 
apparatus  employed  in  manufacturing  or  mechanical 
operations,  and  for  the  generation  of  steam.  It  consists  in 
providing  the  fuel  chamber,  which  is  closed  above  and 
below     to    access     of    air,    with    an    adjustable    air-supply 


passage  at  one  side  above  the  firebed,  aud  od  the  opposite 
side  with  (a)  an  exit  throat  or  passage  at  or  near  its  fire- 
bed,  and  (A)  one  or  more  gas  conduits  above  the  layer  o( 
fuel.  The  passages  lead  the  gases  to  a  combustion  chamber, 
either  meeting  one  another  before  reaching  such  chamber 
or  discharging  thereinto  one  above  the  other,  but  in 
case  the  gases  evolved  from  the  incandescent  portion  of  the 
fuel  of  a  downward-draught  furnace,  and  the  smoke  and 
partially  consumed  gases  from  the  top  of  the  fuel  of  such  a 
furnace,  meet  at  a  point  wholly  exterior  to  the  fuel  chamber, 
thereby  producing  a  flame  of  great  intensity  in  the  com- 
bustion chamber.  The  invention  is  illustrated  as  applied 
to  a  metallurgical  furnace  and  to  a  ^lass  furnace. — K.  S. 


II.-FUEL,  GAS,  AND  LIGHT. 

Coals,  The  Caking  Power  of .    L.  Campredon.    Liev.Chim. 
Indust.  1896,  7,  8. 

To  determine  the  caking  power  of  a  coal,  the  sample  is 
ground  sufficiently  fine  to  pass  through  a  sieve  of  loo 
bole-  per  square  centimetre.  It  is  then  diluted  with  vary- 
ing proportions  of  fine  dry  sand  and  tl.e  mixture  ignited 
in  a  covered  crucible,  the  character  of  the  resulting  coke 
being  noted.  The  weight  of  the  coal  being  taken  as  unity. 
the  largest  amount  of  sand  that  the  sample  will  bear  ami 
yet  give  a  coherent  coke  represents  the  caking  power  of  the 
coal.  In  the  case  of  some  Welsh  coals,  the  coke  takes  the 
form  of  a  powder  without  the  addition  of  any  diluent; 
therefore  the  number  found  on  examining  different  samples 
may  vary  from  0  to  17. 

It  should  be  noted  that  mere  exposure  to  the  atmosphere 
affects  this  property  of  coal  ;  at  elevated  temperatures 
the  loss  of  caking  power  is  still  more  rapid.  There  does 
not,  however,  seem  to  be  any  connection  between  the 
quantity  of  volatile  matter  in  the  sample  and  its  caking 
power — as  is  shown  in  the  following  table: — 


Sample. 


Volatile 

Matter. 


Ash.       Coke. 


l  ":ik  i  ri  tr 
Power. 


Welsh  coal  (Aberdare)  

Newcastle  coal 

Scotch  coal 

Welsh  coal  (Cardiff) 

Lens  coal    I' as-  le-Calais) 

Ixmis  coal  heated  to  1C0°  C.  for 

one  yeir. 
i.;iv  c, ,al  I  Newcastle) 


10-90 

34  -45 

3*-?i 

19-80 

.J7:;il 

27-83 


11  -ill 

82-90 

10-80 

5V9S 

s-:t:, 

60-93 

7-70 

72-50 

S-7U 

BV10 

s '.-,:, 

or  S3 

s-7.-> 

63-48 

s-.-.ll 

62-00 

0-60 

51' 53 

1 
fl 
13 


— F.  H.  L. 

Coals,  Determination  of  their  Heating  Effects,  W.  A. 
Noyes,  J.  R.  McTaggart,  and  II.  W.  Craven.  J.  Amer. 
Chetu.  Soc.  189.").  17,  8-l.i—  849. 

REFERENCES  are  given  to  the  recorded  discrepancies  found 
by  Scheurer-Kestner  and  others  to  exist  between  the  cal- 
culated and  the  determined  calorific  powers  of  coals.  The 
authors  have  tested  -ix  specimens  of  representative 
Indiana  coals  by  the  Ilempel  calorimeter,  by  Berthier's 
test,  and  by  analysis  ,  two  of  these  coals  (Brazil  and  Lan- 
caster) are  non-caking, and  arc  known  as  block  coals,  whilst 
the  other  four  are  bituminous  caking  coals.  Anthracite 
could  not  be  compressed  into  cylinders  for  the  calorimeter, 
and  could  not  be  burned  i-  a  powder;  it  was  therefore 
not  tested.  The  moisture  was  found  by  drying  at  105°  C. 
for  an  hour  in  a  toluene  bath,  and  the  fixed  carbon  by  heat- 
in;.'  1  prm.  of  the  coal  in  a  covered  platinum  crucible  with 
the  full  flame  of  a  liunseu  burner  for  seven  minutes  ;  the 
oxygen  was  estimated  by  difference,  after  adding  to  the 
weight  of  ash  found,  five-eighths  of  the  weight  of  sulphur 
present,  as  the  sulphur  generally  occurs  in  the  form  of 
pyrites,  which  is  assumed  to  be  burned  to  l'c.(>  and 
si)„.  The  calorific  cower  i~  calculated  from  the  formula 
8i  sal  .  28,800  (H—  JO)  r  1582  IV  •  8168  S,  the  symbols 
standing  for  the  weight  of  the  corresponding  element 
present,  and  hydrogen  being  Bnpposed  burnt  to  vapour  Of 
water.     In   the    Ilempel    calorimeter  the  thermometer  was 
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real  by  means  of  a  telescope,  aud  the  rise  of  temperature 
was  only  5n  in  each  experiment,  so  that  the  error  due  to 
radiation  was  minimised;  the  error  produced  by  the  con- 
densation of  the  water  vapour  formed  during  combustion  is 
■corrected  in  the  results  recorded,  by  deducting  61n  calories 
per  grm.  of  water  formed,  assuming  the  calorimeter  tem- 
perature to  be,  26'  C.  The  Berthier  test  was  made  by 
mixing  1  grm.  of  coal  with  40  grms.  of  litharge  in  a  Batter- 
sea  C  crucible,  and  there  covering  it  with  a  layer  of  salt. 
The  covered  crucible  was  placed  in  a  hot  gas  furnace  for 


15  or  20  minutes;  it  was  then  removed,  tapped  to  collect 
the  lead,  cooled,  and  broken,  and  the  lead  was  cleaned  and 
weighed.  Theoretically  1  grm.  of  lead  should  correspond 
to  a  heating  effect  of  234  calories  in  the  coal,  but  the 
average  of  the  results  obtained  gave  an  empirical  factor  of 
268-3  calories  per  grm.  of  lead,  and  this  number  is  used 
iu  stating  the  results.  In  all  cases  the  results  arc  the 
means  of  at  least  three  concordant  experiments.  The 
methods  employed  in  the  tests  are  fully  described  in  the 
paper ;  the  results  are  as  follows ; — 


Xon-c:iking  ' 

Block  "  1 

Bituminous 

Caking  Coal. 

New  Pittsburg. 

Lancaster. 

Brazil. 

Shelburn. 

A. 

B. 

Screenings. 

12-66 

S-9S 

6-8! 

5-89 

8-63 

2*36 

37  ■  u 

34-49 

39-92 

J2-23 

38 "  82 

31-11 

17*22 

so-so 

39-93 

40-40 

43- 15 

42*41 

2  68 

6-23 

13-31 

11"  is 

005 

24*0!l 

7f41 

,,,     , 

62-81 

65*26 

66-86 

57  '32 

5  "56 

1*70 

5-07 

517 

5*30 

4-5t- 

1-51 

1-36 

1-01 

1-17 

1-50 

1*44 

18-43 

16-29 

woo 

13  "2.-. 

15*69 

9*93 

3-U7 

7-011 

17-98 

15*15 

10*65 

20-75 

0'62 

L-39 

7-n; 

5-83 

2 '57 

1-27. 

0*54 

1-23 

i-.-.-.a 

5-11 

•J -25 

3-7-.' 

673] 

6529 

633B 

6491 

6455 

5739 

-  o- 1 

-     IV. 

+   26 

+    1-2 

-  1*2 

-   1-2 

6831 

6307 

6471 

6461 

5726 

+  1-9 

-  2*3 

+   2-1 

+  0-9 

-  ri 

-1*4 

6846 

6175 

IH15 

6532 

5S0U 

Moisture  

V  olatilc  combustible  mutter 

Fixed  carbon 

Ash 

Carbon 

Hydrogen  

N  il  rogen 

1 Ixygen 

Ash  '  corrected  i  

Sulphur 

Iron  (calculated) 

Calorics  per  grm.,  calculated.    Total 

Difference,  per  cenl 

Calories  per  grm.  (Berthier) 

Difference,  per  cent 

Calories  per  grm.  (calorimeter) 


The  calorimeter  results  represent  most  accurately  the 
relative  heating  value  of  the  coals  ;  but  the  results  calcu- 
lated from  analysis  and  those  found  by  Berthier's  lest  agree 
better  with  each  other  than  either  agrees  with  the  calori- 
meter results  ;  but  the  Berthier  results  on  the  average  are 
the  belter  of  the  two.  Attempts  to  use  the  calorimeter  of 
llarrus  failed,  owing  to  a  deposit  of  carbon  being  always 
formed.— W.  G.  M. 

Wast,  of  Heat  in  tin'  Generation  and  Use  of  Steam, 
Some  Preventable.  W.  Kent.  Journ.  Franklin  Inst. 
1895,  140,  406—419. 

Theoretically,  1  lb.  of  good  anthracite  coal  should  be 
capable  of  evaporating  about  15  lb.  of  water  from  and  at 
212°,  whilst  a  good  bituminous  coal  should  evaporate  about 
15-5  lb.  of  water  under  like  conditions.  The  maximum 
efficiency  obtained  with  a  good  boiler,  well  set,  and  well 
stoked  with  good  anthracite  coal  is  about  80  per  cent,  of 
the  theoretical,  whilst  the  efficiency  is  less  with  bituminous 
coal,  owing  to  the  difficulty  of  burning  the  gases  generated 
at  a  low  temperature  when  fresh  coal  is  put  on  the  fire. 
The  unpreventable  loss  when  using  anthracite  coal  is 
principally  due  to  the  fact  that  it  is  not  practicable  to 
reduce  the  temperature  in  the  Hues  to  less  than  about  100° 
F.  above  the  steam  temperature,  or  below  400°..  to  450°, 
though  probably  some  of  this  loss  might  he  saved  by 
utilising  this  waste  heat  to  heat  the  feed  water.  But  in 
very  many  boilers  far  more  than  this  20  per  cent,  of 
theoretical  heat  is  lost,  and  this  further  loss  is  preventable. 
The  sources  of  this  preventable  waste  are  mauy,  of  which 
the  followiug  are  the  chief  :  — 

Improper  Burning  of  the  Coal. — The  bed  of  coal  may  be 
too  thick  for  the  draught  available,  when  there  is  incom- 
plete combustion,  and  unbtirned  carbonic  oxide  escapes  and 
is  lost  or  on  the  other  hand,  the  bed  of  coal  may  be  too 
shallow-  for  the  draught,  when  excess  of  air  passes  through, 
with  consequent  chilling.  The  use  of  generators  and 
separate  combustion  chambers  with  superheated  secondary 
air  supplies,  much  economises  the  coal. 

Waste  in  the  Boiler.  —  The  heating  surface  may  be 
too  small —at  least  1  sq.ft.  of  beating  surface  should  be 
allowed  for  every  3  lb.  of  water  to  be  evaporated  per  hour 
— or  the  surface  may  be  inefficiently  placed  for  receiviug 
the  heating  gases.  The  unclean  condition  of  the  inside  or 
outside  of  the  boilei  is. also  often  the  cause  of  loss.  Leaky 
blow-off  valves,  excess  of  pressure  and  consequent  blowing 


off  of  steam   at  safety   valve  are   also   frequent  causes  of 

loSS. 

Waste  in  Steam  Pipes. — Uncovered  piping  causes  great 
loss  by  radiatiou  of  heat.  Experiments  have  shown  a  loss 
"f  one  horse-power  for  132  ft.  length  of  uncovered  2-ir. 
pipe,  for  4G  ft.  of  o-in.  pipe,  and  for  26  ft.  of  12-in.  pipe. 

Waste  in  Engine.  —  The  following  table  gives  the 
approximate  amounts  of  water  consumed  per  horse-power 
per  hour  iu  various  types  of  engines  : — 

Common  direct-acting  pump 100  lb.  and  upwards. 

Old  style    slow-speed  throttling  engine, 

non-condensing ...  45  „ 

Modern  high-speed,  automatic  cut-off  ....  30  „ 

Compound  ..  „  22  „ 

Corliss  single-cylinder  high-pressure 20  „ 

Corliss  single-cj Under,  high-pressure  con- 
densing   18  ,, 

Corliss  compound  high-pressure  14 

„      triple-expansion  condensing 12j 

These  losses  are  due  to  (i.)  condensation  of  the  steam  as 
it  enters  the  cylinder  ;  (ii.)  waste  of  steam  in  engines  which 
are  overloaded,  due  to  exhausting  the  steam  at  too  high 
terminal  pressure  ;  (iii.)  waste  of  steam  in  high-pressure 
engines  which  are  not  sufficiently  loaded,  By  exhausting  the 
steam  below-  atmospheric  pressure.  The  last  two  sources 
cf  waste  can  be  reduced  to  a  minimum  only  by  properly 
proportioning  the  engine  to  the  work  to  be  done.  The 
waste  from  cylinder  condensation  is  best  sived  by  triple- 
expansion  engines,  and  the  position  of  the  cut-off  is  very 
important.  In  single-cylinder  high-pressure  engines  the 
maximum  efficiency  is  obtained  when  the  cut-off  is  between 
one-quarter  and  one-fifth  of  the  stroke.  The  best  engines 
use  about  12^  lb.  steam  per  horse-power  per  hour,  or  give 
only  about  18-7  per  cent,  of  the  theoretical  efficiency,  and 
taking  the  boiler  efficiency  as  80  per  cent.,  we  get  the 
maximum  efficiency  of  the  boiler  and  engine  as  15  per  cent, 
or  about  one-seventh  of  the  heating  value  of  the  coal  used. 

— L.  T.  T. 

Coal-Gas,  Relative  Proportions  of  Sulphurous  and  Sul- 
phuric  Acids  formed  during  and  after  Combustion  of. 
M.  Dennstedt  and  C.  Ahrens.     Zeits.  anal.  Chem.  1896, 

35,  1-10. 

Collan  has  described  a  process  for  determining  SO.,  and 
S(  >.,  in  the  combustion  products  of  coal-gas  (this  Journal, 
1895,   771),  and   concludes   that   almost   the  whole   of  the 
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sulphur  is  converted  during  combustion  into  SOs>  and 
remains  as  such  in  the  atmosphere.  This  conclusion  the 
;aithors  cannot  confirm.  According  to  their  experiment-, 
the  proportion  of  Si  >.,  produced  in  ttie  flame  itself  is, 
indeed,  comparatively  small  (7—8  per  cent.),  although  it 
varies  to  some  extent  with  the  rate  of  air  supply  during 
combustion.  However,  this  point  is  of  no  particular 
ortance,  since  it  is  shown  that  the  SI  i..  after  leaving  the 
flame,  suffers,  in  presence  of  atmospheric  oxygen  and 
moisture,  continual  further  oxidation  to  sulphuric  acid  ; 
and  the  authors  believe  that  under  favourable  conditions 
(such  as  obtain  "hen  gas  hums  in  the  open  air)  this  oxida- 
tion would  he  completed  in  a  verj  -hurt  space  of  time. 
This  conclusion,  which  is  opposed  to  the  generally  accepted 
belief,  makes  additionally  evident  the  necessity  of  removing 
as  completely  as  pi  ssible  all  sulphur  compounds  from  coal- 
gas.  Aa  regards  CoIIan's  analytical  process  (absorption 
in  standard  chromic  acid  and  final  titration  of  the  unreduced 
portion),  it  appears  that  it  yields  erroneous  results  owing  to 
the  presence  of  other  reducing  bodies  besides  SO.-. 

—II.  T.  P. 

A  etylene  from  Calcium  Carbide,  Separation  of  Phos- 
phoretted Hydrogen  front  s  the  Preparation  of  Pure 
Silver  Acetylide,  Silver  Nitrate,  tyc.  C.  Willgerodt.  Ber. 
1895,  28,  2107—2115. 
Calcium  phosphide  is  present  as  an  impurity  in  calcium 
carbide  when  this  substance  is  prepared  from  material 
containing  calcium  phosphate,  and  the  decomposition  of 
such  carbide  with  water  gives  an  acetylene  containing 
phosphoretted  hydrogen.  The  presence  of  this  latter  may 
lie  detected  by  the  odour  of  the  evolved  gas  and  the  preci- 
pitation of  dark-coloured  silver  phosphide  when  the  gas  is 
conducted  into  silver  nitrate  solution.  To  estimate  the 
phosphoretted  hydrogen  the  author  decomposed  10  grms.  of 
the  carbide  and  led  the  evolved  gas  through  a  series  of 
three  flasks  containing  bromine  water,  by  which  means  the 
phosphorus  compounds  were  converted  to  phosphoric  acid, 
which  was  estimated.  10  gnu-,  calcium  carbide  gave 
0-0065 grin.  Mg2P~<  >- ;  this  is  equivalent  to  65  c.c.  P;II, 
per  1  kilo,  of  carbide. 

Acetylene  silver,  silver  nitrate,  HC  ■  ('.  Ag  .  AgX<  >3  :  — 
This  compound  is  prepared  by  conducting  the  gas, 
evolved  from  carbide,  into  a  series  of  flasks  containing  a 
solution  of  silver  nitrate  in  water.  All  phosphorus  com- 
pounds are  removed  in  the  first  flask  and  the  acetylide 
separates  in  the  succeeding  vessels  as  a  pure  white  powder, 
which,  if  dried  in  the  dark,  remains  white  for  a  considerable 
time.  Heated  in  a  melting-point  tube  (in  quantities  not 
exceeding  5  mgrms.)  the  appearance  changes  visibly  at 
170'  C,  and  the  colour  becomes  darker  and  darker  with 
increasing  temperature  up  to  230  * '.,  when  explosion  occurs. 
Bv  friction  or  concussion  the  substance  explodes  violently, 
with  separation  of  carbon,  silver,  and  silver  oxide,  and  great 
care  is  required  in  handling  it. 

Analysis  gave  70 •  86  per  cent.  Ag  (theory  =  71-28  per 
cent.).  The  compound  is  stable  in  the  air  and  becomes 
perfectly  dry  when  left  exposed  to  the  atmosphere.  Treat- 
ment with  hydrochloric  acid  liberates  acetylene  gas,  and  on 
boilin",  the  silver  is  completely  removed  as  chloride. 

— J.T.  ('. 

Acetylene,  <  'omtmstion  of.    H.  Le  I  lhatelier.    (  omptes  rend. 

1895,121,  1144—1147. 
Mixtures  of  acetylene  with  air  are  explosive  when  the_\ 
contain  more  than  2  ■  8  and  less  than  65  per  cent,  of  acetylene, 
mixtures  of  acetylene  and  oxygen  when  they  contain  more 
than  2-8  and  less  than  93  per  cent,  of  acetylene.  In  tubes  of 
less  diameter  than  about  40  mm.,  these  limits  are  gradually 
narrowed,  until  in  tubes  of  0*5  mm.  the  propagation  of  the 
Same  ceases  altogether.  In  mixtures  of  air  and  acetylene, 
when  the  acetylene  is  less  than  7' 7  per  cent,  the  flame  is 
\cUowish-brown  and  feebly  luminous,  aud  the  products  of 
"combustion  are  carbonic  anhydride  and  water.  When 
the  acetylene  amount-  to  from  7*7  to  17-1  per  cent.. 
the  flame  is  pale  blue  with  a  yellowish-brown  edge,  and 
carbonic  anhydride,  carbonic  oxide,  and  water  are  formed. 
Between  17-4  and  20  per  cent,  of  acetylene  cause  very 
imperfect  combustion,  carbonic  oxide,  hydrogen,  carbon,  and 


acetylene  being  amongst  the  products,  whilst  when  the 
hydrocarbon  exceeds  20  per  cent.,  the  deposition  of  soot  is 
very  marked,  and  the  flame,  though  strongly  luminous,  is  of 
a  re  Idish  colour. 

The  rate  of  propagation  of  the  flame  is  ul  metre 
per  second  with  2 '9  per  cent,  of  acetylene,  increases 
rapidly  to  5  metres  with  s  per  cent.,  still  increases  slowly  to 
t;  metres  with  9 — 10  per  cent.,  and  then  decreases  rapidly 
to  0'4  metre  with  22  per  cent.,  aud  slowly  to  0-o.">  metre 
with  61  per  cent.  The  temperature  of  ignition  is  very  low, 
viz.,  about  4so  (  '.,  most  other  combustible  ga-es  requiring  a 
temperature  of  600:  C.  for  ignition.  The  temperature  of  the 
flame  is  very  high,  owing  to  the  eudothermie  character  of 
aci  tylene.  Burned  with  its  own  volume  of  oxygen,  acetylene 
gives  a  temperature  of  about  4,000  C,  or  nearly  1,000  C. 
more  than  that  given  hy  the  oxyhydrogen  flame. — L.  T.  T. 

Luminosity,  Acetylene  Theory  of.     Vivian  B.  Lewes. 
Proc.  Chem.  Soc.  1896,  [159],  1— H. 

The  author  considers  that  the  criticism  offered  against  the 
acetylene  theory  by  Sinithells  (Trans.  Chem.  Soc.  1895,  67, 
1049,  aud  this  Journal,  189.),  IU37)  in  no  wa\  affects  the 
considerations  upon  which   the  theory  is  based,  which  are — 

1.  That  the  unsaturated  hydrocarbons  in  the  inner  region 
of  the  flame  are  largely  converted  into  acetylene  before 
luminosity  commences. 

2.  That  acetylene  derelops  luminosity  when  heated  whilst 
flowing  through  a  hard  glass  tube,  no  air  being  present. 

3.  That  the  temperature  necessary  to  decompose  acetylene 
with  evolution  of  light  does  not  raise  to  incandescence  the 
carbon  liberated  by  the  decomposition. 

4.  That  in  luminous  hydrocarbon  flames  of  sufficiently 
high  temperature  the  luminosity  varies  directly  with  the 
amount  of  acetylene  present  at  the  point  where  luminosity 
commences. 

The  objections  raised  by  Smithells  against  the  determina- 
tion of  absolute  temperatures  in  flames  by  means  of  th< 
(hatcher  thermo-couple  are  warmly  endorsed  by  the  author 
as  far  as  those  portions  aTe concerned  m  which  combust 
is  taking  place,  aud  these  objections  were  pointed  out  in 
his  former  paper  (this  Journal,  1895,  73* ).  but  he  contends 
that  the  results  obtained  in  the  inner  non-luminous  portion 
of  a  hydrocarbon  flame  are  probably  fairly  accurate,  and 
the  results  obtained  by  Smithells  confirm  the  statement 
that  the  temperature  in  the  inuer  zone  rises  from  a  com- 
paratively low  temperature  close  to  the  burner  to  over 
1,000°  at  the  apex  of  the  cone. 

The  author  describes  experiments  showing  that  although 
the  heat  of  combustion  of  acetylene  is  very  high,  so  small  a 
proportion  has  to  be  burnt  in  order  to  develop  the  remain- 
ing energy  as  light  and  radiant  heat,  that  it  by  no  means 
follows  that  the  acetylene  flame  is  hotter,  or  even  as  hot.  as 
a  coal-gas  or  ethylene  flame  of  the  same  size. 

Smithells  concludes  that  tin-  statement  that  cyanogen 
could  he  made  t  a  undergo  luminous  combustion  has  ai 
from  a  yellow  ammonia  flame  having  been  mistaken  for 
one  containing  solid  carbon  ;  the  author  Bhows  that  by  sur- 
rounding the  cyanogen  flame  by  nitric  oxide,  intense 
luminosity  and  a  copious  deposit  of  soot  can  be  obtained. 

The  author  contends  that  the  flame  is  in  reality  divided 
into  two  zones — 

1.  The  outer  sheath  of  combustion. 

2.  The  inner  region  of  non-combustion, 

and  that  the  latter  consists  of  an  internal  portion  in  which 
radiant  heat  is  converting  the  hydrocarbons  into  acetylene; 
a  luminous  envelope  which  caps  it,  and  in  which  more 
intense  heat  i-  di  composing  the  acetylene  with  emission  of 
light,  and  the  blue  calyx  at  the  bottom  of  the  inner  zone 
where  the  hydrocarbons  are  undergoing  decomposition  by 
watcr  vapour  and  carbon  dioxide  without  previous  separa- 
tion of  carbon. 

The  author  also  contends  that  the  incandescent  carbon 
particles  in  the  upper  portion  of  the  flame  are  acted  upon 
lev  carbon  dioxide  and  water  vapour,  forming  carbon  mon- 
oxide and  hydrogen,  ami  that  this  action  tends  far  more 
than  combustion  hy  the  air,  to  prevent  their  escape  from  the 
flame. 

Prof.  Smithells.  in  reply,  said  the-  question  was  not  whether 
the  explanation  of  luminosity  afforded   by   the   acetylene 
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theory  was  conceivable,  bui  whether  the  theory  was  really 
in  harmony  with  ascertained  facts,  and  this  question,  he 
still  thought,  was  to  be  answered  decidedly  in  the  negative. 
He  wished  that  Lewes  would  state  explicitly  what  view 
he  had  as  to  the  structure  of  an  ordinary  gas  flame.  Did 
he,  or  did  he  not  accept  the  old  and  generally  accepted 
\ieiv,  that  the  flame  consisted  of  three  distinct  parts — a 
luminous  region,  a  mantle,  and  a  blue  calyx  at  the  base  '( 
Lewes  had  attempted  to  define  the  parts  of  flame  by  refer- 
ence to  temperatures ;  and  whereas  at  one  time  he  indicated 
the  mantle  as  the  region  of  lowest  temperature,  he  now 
appeared  to  agree  that  it  was  the  hottest  part.  Did  he  still 
maintain  temperature  measurements  to  be  a  reasonable 
b.isis  for  defining  the  analomy  of  the  Same  ? 

He  did  not  consider  th.it  I. ewes  bad  explained  the  extra- 
ordinary discrepancies  that  had  been  pointed  out  in  his 
measurements  of  temperature,  and  he  should  like  to  kuow 
whether  Lewes  had  used  the  thermo-couple,  as  shown  in 
the  apparatus  before  them,  or  whether  he  had  not,  as  implied 
in  his  previous  papers,  inserted  the  twist  of  the  thermo- 
couple in  a  manner  now  admitted  to  be  improper. 

He  still  thought  that  it  was  misleading  to  speak  of  SO  per 
cent,  of  the  unsaturated  hydrocarbons  as  being  convened 
into  acetylene  within  the  flame.  If  acetylene  were  the 
source  of  light,  and  if  the  light  depended  on  the  almost 
explosive  character  of  its  decomposition,  there  surely  was 
some  reason  to  ask  for  evidence  that  a  mixture  of  gases 
containing  1  •  1  per  cent,  of  acetylene,  0'5  per  cent,  of  other 
unsaturated  hydrocarbons,  and  98  per  cent,  of  other  gases 
(four-fifths  of  which  were  incombustible)  could  afford  light 
in  the  manner  stated. 

There  was  no  getting  over  the  fact  that  the  acetylene 
flame  was  surrounded  by  a  mantle  ot  extremely  high  tem- 
perature, and  that  a  platinum  wire  introduced  into  it  glowed 
at  least  as  brightly  as  the  carbon  within  the  flame.  That 
being  the  case,  there  was  no  occasion  to  explain  that, 
hypothetically,  the  flame  might  be  cool. 

With  regard  to  the  cyanogen  flame,  he  had  nothing  to 
withdraw  from  what  he  had  said  on  a  previous  occasion, 
though  he  gladly  congratulated  Lewes  on  having  now  made 
a  new  and  interesting  observation.  He  had  entirely  failed 
to  obtain  evidence  of  carbon  being  separated  in  a  cyanogen 
flame  surrounded  by  burniug  hydrogen,  and  Lewes  had  not 
shown  that  it  was  separated.  The  use  of  nitric  oxide  (which 
would  in  its  luminous  result  remind  them  of  the  behaviour 
of  that  gas  towards  carbon  bisulphide)  undoubtedly  led  to 
the  separation  of  carbon,  and  supplied  a  piece  of  evidence 
which  Lewes  was  now  entitled  to  claim. 

There  was  a  calculation  which  was  intended  to  give  the 
theoretical  illuminating  value  of  ethane,  ethylene,  and 
acetylene  respectively,  on  the  supposition  that  in  giving 
light  after  passing  through  the  state  of  acetylene  they  were 
resolved  into  carbon  and  hydrogen,  and  this  calculation 
gave  results  in  tolerable  agreement  with  the  illuminating 
value  of  the  gases  as  determined  by  the  photometer.  The 
calculation  was,  he  thought,  unintelligible  from  a  scientific 
point  of  view,  but,  even  if  the  principle  were  admitted, 
seemed  not  only  incorreetly  made,  but  capable  of  affording 
a  set  of  numbers  entirely  at  variance  with  practical  measure- 
ments, just  as  easily  as  numbers  in  harmony  with  them. 
He  thought  some  explanation  of  this  was  due  from  Lewes. 

In  reply  in  the  discussion  Prof.  Lewes  said  that  his  views 
as  to  the  structure  of  an  ordiuary  gas  flame  were  that  it 
contained  four  parts,  but  that  three  of  these,  namely,  the 
non-luminous  inner  zone,  the  luminous  sheath,  and  the  blue  j 
calyx  were  portions  of  the  region  in  which  no  combustion, 
in  the  ordinary  acceptance  of  the  term,  took  place  ;  whilst 
the  outer  mantle  of  the  flame  was  the  region  of  intense 
combustion,  and  is  undoubtedly  the  hottest  part  of  the  flame. 
In  a  paper  read  in  1892,  he  had  given  a  description  of 
a  gas  flame,  but,  in  criticising  this,  Smithells  had  evidently 
overlooked  the  fact  that  the  portion  of  the  paper  following 
the  description  was  devoted  to  an  investigation  as  to  the 
causes  which  led  to  the  non  luminosity  of  hydrocarbon 
flames,  which  showed  that  the  outer  envelope  must  be  the 
hottest  portion  of  the  flame,  but  it  is  also  manifest  that  the 
outer  side  of  this  mantle  must  be  rapidly  cooled  by  admixture 
with  air  and  products  of  combustion,  so  that  the  maximum 
temperature  will  be  near  the  inner  side  of  this  region,  and  it 


was  the  extreme  outer  portion  of  this  zone  which  he  bad 
described  in  the  words  criticised  by  Smithells. 

He  thoroughly  agreed  in  condemning  any  temperature 
measurements  of  those  portions  of  the  fl.une  in  which  active 
combustion  was  going  on,  but  still  believed  in  the  measure- 
ments obtained  in  the  area  of  non-combustion. 

The  statement  he  bad  made  was  that  80  pir  cent,  of  the 
unsaturated  hydrocarbons  at  the  point  just  before  luminosity 
commenced,  consisted  of  acetylene. 

If  a  mixture  of  I "5  per  cent,  of  acetylene  and  any  gas 
which  had  a  non-luminous  flame  was  burnt,  no  luminosity 
would  be  generated,  and  no  trace  of  acetylene  would  be 
detected  at  the  top  of  the  inner  zone,  it  having  been  con- 
sumed before  the  temperature  necessary  for  its  decomposition 
was  reached;  but  if  1  •  5  per  cent,  of  acetylene  were  led  into 
the  top  of  the  inner  zone  of  a  flame  of  coal-gas,  from  which 
the  unsaturated  hydrocarbons  had  been  absorbed,  then  this 
addition  would  make  the  flame  as  luminous  as  if  the 
unsaturated  hydrocarbons  had  not  been  withdrawn. 

Smithells  concludes  that  because  a  platinum  wire  held  in 
the  outer  sheath  of  a  flame  glows  with  the  same  incandescence 
as  the  carbon  particles  in  the  flame  itself,  therefore  then'  is 
no  need  to  assume  any  other  source  of  heat  than  that  given 
by  the  combustion  going  on  in  the  flame  walls. 

It  bad  been  shown  that  metals  at  high  temperatures  reflect 
light,  and  he  thought  it  quite  possible  that  some  of  the 
apparent  brightness  of  the  platinum  wire  might  be  due  to 
light  reflected  from  the  luminous  veil  iu  front  of  which  the 
wire  was  placed. 

Megass  and  Refuse  Furnaces.     W.  P.  A  bell.     I'roc.  Inst. 
Civil  Eng.  189.5,  123,  3. 
Si  i  under  XVI.,  page  210. 

PATENTS. 

Oil-enriched  and  Illuminating  Water-Oas,  and  Apparatus 
therefor,  Improved  Process  for  Generating.  D.  II. 
Thwaite,  London.     Eng.  Pat.  940,  Jan.  L5,  1895. 

The  invention  consists  substantially  in  employing  two  fuel-fed 
chambers  A  and  13,  in  conjunction  with  a  third  fixing  chamber 
tilled  with  refractory  material  and  built  in  such  away  as  to 
obtain  the  maximum  amount  of  heating  surface  and  heat- 
absorbing  capacity    in    the    space    available.      In    the   first- 


chamber  the  base  of  the  fuel  rests  in  a  water-bath  5,  the 
fuel  being  supported  by  hanging  fire-bars  3,  suspended  from 
the  inverted  cone  4.  whereby  the  steam  and  air  can  readily 
enter.  The  base  of  the  fuel  in  the  second  chamber  rests  in 
the  water  bath  5',  the  inverted  cone  at  the  base  of  the 
chamber  dipping  8  to  12  ins.  under  the  water,  and  so  making 
a  water  joint.    These  water-baths  extend  beyond  the  chambers 
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and  enable  the  clinkers  to  beeasilj  raked  away  from  time  to 
time  without  interfering  with  the  gas  production.  The  first 
chamber  is  connected  at  the  top  with  the  top  of  the  second 
chamber  by  means  of  the  conduit  9,  and  the  bottom  of  the 
second  chamber  is  connected  with  the  fixing  chamber  C,  by 
conduit  -l.  During  the  blow-up,  primary  air  is  admitted 
by  the  fire-bars  5,  secondary  and  superheated  air  beiug 
admitted  at  11,  and.  if  desirable,  in  the  conduit  21  at  13. 
When  the  heating  is  sufficient,  the  air  supplies  are  cut  off, 
-tram  is  admitted  at  5  anil  1  1  (or  a  small  current  of  air  may 
be  continued  at  1 1  to  aid  in  maintaining  the  heat),  and  oil 
is  injected  under  pressure  through  finely  perforated  pipes 
either  in  the  conduit  '.'  or  into  the  upper  layer  of  fuel  in  B. 
Special  and  detailed  arrangements  are  made  for  feeding  in 
the  coal,  injecting  and  regulating  the  oil,  opening  and  closing 
the  valves  automatically,  &e. — L.  T.  T. 

Distilling,  Cracking,  or  Gasifying  Oils,  Tars,  or  any 
Liquid  Hydrocarbons,  Improvement  in  Plant  for.  V,.  A'. 
Horsfall,  Slaithwaite,  Yorkshire  Eng.  Pat.  2188,  Jan.  31, 
1895. 

Tins  consists  in  the  use  of  sloping  or  horizontal  retorts  so 
arranged  in  separate  chambers--  or  two  or  more  in  a 
chamber — and  so  connected  w  ith  one  another  that  the 
heating  of  the  different  retorts  may  be  regulated  to  the 
temperatures  required  for  the  gasifying  of  the  hydrocarbons 
therein.  The  upper  retorts  containing  the  fresh  oils  are 
least  heated,  the  next  lower,  containing  the  residuals  from 
the  first  and  some  of  the  condensation  products  from  the 
mains,  are  more  heated,  and  so  on.  — L.  T.  T. 

Generating  Gas,  such  as  Acetylene,  Improvements  in 
Apparatus  for.  1).  B.  Morison.  Eng.  Pat.  24^7, 
Feb.  4,  1895. 

This  apparatus  consists  of  a  portable  lamp  (constructed  on 
the  Kipp  or  Doebereiuer  system)  for  generating  illuminating 
gas,  such  as  acetylene,  by  the  action  of  a  liquid  on  a  solid. 
It  consists  of  an  outer  vessel  containing  water,  and  an  inner 


carbide  is  decomposed  and  the  lime  tails  through  the 
perforations  into  the  outer  vessel  and  so  raises  the  water- 
level,  the  spriogs  raise  the  lightened  tray,  and  thus  keep  the 
carbide  at  the  right  level. — L.  T.  T. 

Hi  torts  for  the  Manufacture  of  Gas  and  for  other 
Purposes,  Improvements  in.  J.  .1.  Green  and  \V.  Dates. 
Claremount,  Halifax,  Yorkshire.  Eng.  Pat.  4282,  Feb.  28, 
1895. 

The  improvement  consists  in  making  a  part  or  the  whole  of 
the  surface  of  fixed  fireclay  retorts  fluted  or  corrugated, 
thereby  increasing  the  heating  surface.  The  corrugations 
may  be  formed  either  within  the  retort,  on  the  outer  surface, 
or  both  together. — L.  T.  T. 


Ttt<  Injection  or  Ejection  of  Mineral  Oils  [for  feeding 
Flare  Lamps  and  Furnaces']  or  other  Iiiflammtdde  Fluids 
not  Miscible  tritlt  Wafer,  and  Apparatus  therefor.  An 
Improved  Method  of  safely  applying  Cam/tressed  Air  or 
Vapour  under  Pressure  for.  K.  S.  O.  Bramwell,  Grnnge- 
over-Sands.     Eng.  Pat.  4579,  March  I.  1895. 

Tins  apparatus  is  for  feeding  inflammable-  fluids — which  float 
upon  water  but  do  not  mix  with  it — fo  flare  lamps,  furnaces, 
eve.  It  consists  of  two  closed  receptacles,  one  fixed  inside 
the  other.  The  outer  vessel  is  partly  filled  with  water,  on 
top  of  which  compressed  air  or  steam  can  lie  admitted.  The 
inner  vessel,  which  contains  the  oil,  has  a  port  at  its  lower 
end  communicating  with  the  outer  vessel,  and  a  pipe  leading 
from  it.-  upper  end  to  the  apparatus  in  which  the  oil  is  to  be 
consumed.  When  pressure  is  applied  to  the  upper  surface 
.if  the  water  in  the  outer  vessel  bj  compressed  air  or  steam, 
it  is  transmitted  to  the  oil.  which  is  thereby  forced  out. 

—  1!.  IS.  P. 


Coke.  Ovens  for  the  Manufacture  of  Metatlurgic  Coke, 
Improvements  in  Constvuvting  ami  Working.  W.  Pre, 
Workington,  and  S.  T.  Croasdell,  Whitehaven.  Eng. 
Pat.  4  760,  .March  fi,  1895. 
The  coke  oveus  are  provided  with  a  lowering  floor,  which 
is  also  tilted  at  the  proper  moment  to  discharge  the  coke 
formed,  the  latter  being  afterwards  quenched.  The  lower- 
ing and  subsequent  raising  of  the  floor  is  performed  by  a 
lever  operated  by  worm  or  other  gearing.  The  chargiug- 
hopper  is  provided  with  two  dampers,  one  above  the  other, 
the  outer  one  being  of  iron  and  the  inner  one  of  firebrick 
or  fireclay  lump.  An  annular  space  is  arranged  around  the 
oven,  into  which  openings  for  the  gaseous  products  enter, 
and  from  which  they  pass  to  the  main  flue.  Tuyeres  are 
also  provided  to  facilitate  combustion.  —  1!.  S. 

Artificial  Fuel  [Briquettes],  Improvements  relating  fo  the 
Manufacture  of'.  G.  Ilaycraft,  Pontardulais.  Eng.  Pat. 
4879,  March  7,  1895. 
Ant  suitable  binding  material,  in  the  form  of  a  film,  is 
added  to  powdered  coal  for  the  formation  of  briquettes.  In 
the  plant  designed  for  this  purpose,  the  binding  agent,  as 
liquid  or  semi-liquid  distillates  of  coal,  is  placed  in  two 
tanks,  which  are  heated  by  a  furnace  to  keep  the  contents 
in  a  liquid  state.  Into  these  tanks  dip  two  rotating  rolls, 
which  deliver  the  binding  agent  to  two  other  horizontal  and 
parallel  rolls,  between  which  the  powdered  coal  is  fed.  The 
mixture  passes  between  a  lower  pair  of  rolls,  and  then  falls, 
thoroughly  incorporated  together,  out  id' the  machine.  The 
rollers  are  provided  with  scrapers  for  removing  the  mixture 
therefrom,  and  the  first  mixing  pair  has  also  an  extra  pair 
of  scrapers  for  regulating  the  supolv  of  the  binding  material. 

— K.  s. 

Burners  for   Incandescent   Gas    Light,  Improvements  in. 
11.  \  iolet.  Berlin.     Eng.  Pat.  52l':<,  March  12.  1895. 

Above  the  nozzle  through  which  the  gas  issues  from  the 
supply-pipe  and  around  which  the  air-apertures  are  arranged, 
is  mounted  a  box  or  casing  having  a  perforated  bottom  and 
a  sieve  top,  while  within  it  is  a  fan  wheel  which  is  carried 
by  a  pin  so  as  to  rotate  rapidly  as  the  air  and  gas  pass 
upwards.  Two  or  more  such  fans  may  be  used,  the  wings 
of  wdiich  are  set  alternately  in  opposite  directions.  Ey  this 
arrangement  the  air  and  gas  are  thoroughly  mixed,  and  also 
burn  at  a  higher  pressure  than  exists  in  the  gas-pipe.  The 
lower  end  of  the  mantle  is  secured  against  movement  in  a 
lateral  direction,  by  a  hinged  or  closed  ring. — R.  8. 

Treatment  of  ('oal-Dust  to  adapt  it  for  Use  as  Fuel  and 
for  the  Manufacture  of'  Gas,  Improvements  in  the. 
A.  McDougall.  Birkdale.  Eng.  Pat.  6300,  March  27,  1895. 
Ditv  coal-dust  is  mixed  with  about  lo  per  cent,  of  tar, 
paraffin,  or  petroleum  oil,  whereby  its  heating  and  gas- 
yielding  properties  are  improved. —  K.  S. 

Flaming  Lights  used  for  Marine  Purposes  and  the  like. 
Improvements  ill.  J.  S.  ('jiuric,  London.  Eng.  l'at. 
S72U,  May  2,  1895. 
In  thai  class  of  lights  which  are  ignited  by  file  action  of 
water  upon  certain  substances,  calcium  phosphide  has 
hitherto  been  used. 

The  improvement  claimed  in  this  invention  is  the  addition 
of  calcium  carbide.  In  some  cases  the  two  substances  are 
simply  mixed  together,  but  it  is  preferred  to  enclose  them 
in  separate  chambers,  so  arranged  that  the  vapours  mingle 
as  they  issue  and  burn  together.  The  calcium  phosphide 
provides  the  means  of  ignition,  whilst  the  calcium  carbide 
"  provides  a  vapour  which  when  ignited  yields  a  brilliant 
and  steady  light."— E.  11.  P. 

Combustible  GaS,  Improvements  in  Processes  and  Appa- 
ratus for  the  Production  of.  H.  II.  Lake,  London. 
From  K.  X.  Diekerson,  New  York.  Eng.  Pat.  11,848, 
. I  line   IS.   Iso;, 

Tin:  apparatus  is  for  the  automatic  generation  of  com- 
bustible gases,  especially  acetylene  gas,  by  the  interaction 
of  a  solid  and  a  liquid — especially  of  calcium  carbide  and 
water — for  the  supply  of  houses,  .S.e.  The  carbide  is  con- 
tained in  the  upper  half  of  an  hour-glass  shaped  vessel,  the 
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III— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

Petroleum,  Elementary  Composition  of.  C.  Engler  and 
L.  Jezioranski.  Ber.  1895,28,2501 — 2505. 
The  attention  of  investigators  has  hitherto  been  mainly 
directed  to  the  fractions  boiling  between  150°  and  160°,  or 
less  frequently  200°,  whereas  the  composition  of  the  higher 
boiling  fractions  has  been  but  little  studied,  and  it  has  been 
taken  for  granted  that,  apart  from  the  small  quantities  of 
acetylene,  benzene,  naphthalene,  &c,  isolated  from  the 
latter,  their  nature  corresponds  with  that  of  the  light 
fractions.  This  is,  however,  not  the  case,  the  ratio  of 
carbon  to  hydrogen  (and  therefore  the  proportion  of 
unsaturated  hydrocarbons)  increasing  with  the  boiling 
point,  till  in  the  higher  fractions  the  unsaturated  compounds 
greatly    predominate.     This   is  shown   by   their  behaviour 


lower,  open  end  of  which  stands  in  a  large  tank  of  water. 
Just  below  the  most  constricted  part  of  the  vessel  is  placed 
a  grate  on  which  the  blocks  of  carbide  rest.  The  water  in 
the  outer  tank  stands  at  such  a  level  as  to  enable  it  to  rise 
in  the  carbide  vessel  to  a  short  distance  above  the  grate. 
The  lime  formed  during  the  decomposition  of  the  carbide 
falls  through  the  grate  into  a  removable  tray.  Special 
valves  and  systems  of  pipes  are  arranged  to  minimise  the 
escape  of  acetylene,  and  the  whole  apparatus  is  enclosed  in 
a  chamber  which  may  be  efficiently  ventilated,  and  also  both 
the  chamber  and  the  water  may,  if  desirable,  be  warmed. 

— L.  T.  T. 

Combustible  Gas  fur  Illuminating  Purposes,  An  Improved  „ 
Method  and  Apparatus  for   Supplying.     H.   H.    Lake, 
London.     From  E.  X.  Dickerson.  New  York.     Eng.  Pat. 
11,848b,  June  IS,  1895 
Tin:    patentee     claims  the    discover,    that  acetylene   gas 
can   be  liquefied,  under  suitable  conditions,   at   reasonable 
pressures,    and  subsequently  utilised  for  illuminating  pur- 
poses.    The  invention  consists  in  using  cylinders  of   liquid 
acetylene  fitted  with   suitable  reducing  valves,  governors, 
&c.     The  patentee  burns  the  gas  alone,  or  preferably  with 
a  certain  admixture  of  air  effected  in  a  mixing  chamber. 

—  I..T.  T. 

Enriching  Illuminating  das,  Improvements  in  Apparatus 
for.  YV.  Ewing.  Hamilton,  Lanarkshire,  and  J.  Meikle, 
Glasgow,  Eng.  Pat.  19.91G,  Oct.  23,  I 
This  consists  of  a  constant-level  carburetter,  consisting  of 
two  parts,  the  one  being  a  closed  receiver  containing  the 
main  body  of  the  earburetting  liquid,  the  only  outlet  of 
which  terminates  near  the  base  of  the  lower  or  earburetting 
vessel.  In  this  way  a  constant  level  of  the  earburetting 
liquid  is  maintained,  and  by  means  of  a  diaphragm  over  the 
surface  of  this  liquid  and  fitted  with  circular  plates  dipping 
into  the  liquid,  the  gas  to  be  carburetted  is  made  to  take  a 
circuitous  course  over  the  surface  of  and  finally  through  the 
earburetting  liquid,  and  is  thus  more  evenly  and  efficiently 
carburctted  than  in  the  usual  carburetters.  The  upper 
storage  vessel  is  fitted  with  taps,  screw-joints.  &e.,  so  that 
it  may  be  detached  and  refilled. — L.  T.  T. 

Petroleum,  An  Improved  Method  of  Increasing  the  Light- 
ing  Power  of .  X.  Baron,  Budapestb.  Eng.  Pat.  21,927, 
Nov.  18,  1895. 

The  addition  of  paraffin  to  petroleum  increases  its  lighting 
power,  but  increases  the  rate  of  consumption  at  the  same 
time. 

According  to  the  present  invention,  this  objection  is 
obviated  by  also  adding  spermaceti. 

Two  parts  of  the  purest  hard  white  paraffin  may  be  used 
to  one  part  of  pure  hard  spermaceti,  aud  0-3  grin,  of  the 
mixture  will  last  for  four  days  in  a  lamp  holding  half  a  litre, 
the  petroleum  being  replenished  from  time  to  time  as 
required.  The  addition  of  this  mixture,  it  is  stated,  also 
does  away  with  the  objectionable  smell  of  certain  petro- 
leums.— K.  B.  P. 


towards  sulphuric  acid,  and  by  the  comparatively  small 
amount  of  solid  paraffin  that  separates  out. 

The  analytical  tables  given  show  a  larger  percentage  of 
carbon  than  is  present  in  bodies  of  the  methane  series  with 
boiling  points  corresponding  to  those  given  :  this  percentage 
also  exceeds  that  of  the  ethylene  series,  thus  leading  to  the 
conclusion  that  whilst  the  lighter  fractions  consist  chiefly  of 
saturated  hydrocarbons,  the  fractions  above  200°  contain  a 
predominating  proportion  of  unsaturated  bodies. 

The  authors'  attention  was  first  called  to  this  matter  by 
the  formation  of  water  in  the  preparation  of  petroleum  by 
distilling  train  oil  underpressure.  If  petroleum  has  been 
formed  from  fats  or  fatty  acids,  the  general  formula  for 
crude  oil  (C„H-j„  rather  than  Cillj,,  .  g)  indicates  that  a 
good  deal  of  water  must  have  been  driven  off  during  the 
process  of  conversion.- -C.  S. 

Asphalts,  Analysis  of.     S.  P.  Sadtler.     J.Franklin 

Inst.  1895,  5,  383. 

See  under  XXIII. ,  page  222. 

PATENT. 

Distilling,  Cracking,  or  Gasifying  Oils,  T,irs,  or  am/  Liquid 
Hydrocarbons,  Improvements  in  Plant  for,     1!.  V.  Hors- 
fall,  Slaithwaite,  Yorkshire;  Eng.  lYt.  2188,  Jan.  31,  1895. 
See  under  II.,  page  190. 

Retort  for  Distilling  Heavy  Bodies  in  General,  and 
Particularly  Cum  and  Resin  V.  J.  Kuess,  Paris.  Enc. 
Pat.  4882,  March  7.  1895. 

Tins  invention  renders  it  possible  to  extract  spirits  of 
turpentine  and  oil  of  resin  in  one  retort,  and  to  introduce 
steam  into  the  same  without  effervescence,  and  thus  obtain 
results  in  a  shorter  time,  whilst  the  unpleasant  taste  and 
ili>agreeable  odour,  which  at  present  accompany  hydro- 
carbons of  the  turpentine  series,  are  eliminated.  The 
distilling  apparatus  consists  of  a  jacketed  still,  heated  by 
means  of  superheated  steam.  The  top  of  the  still  is 
provided  with  the  ordinary  head  and  neck ;  the  latter, 
instead  of  being  directly  connected  with  the  condenser, 
is  arranged  to  enter  a  short  distance  within  a  tube  of 
larger  diameter,  communicating  with  the  condenser  in  such 
a  manner  as  to  form  a  hollow  annular  ring,  through  which 
superheated  steam  passes.  A  pipe  is  led  through  the  head 
and  descends  vertically  nearly  to  the  bottom  of  the  inner 
bath,  where  it  branches  off  in  different  directions,  and  is 
joined  to  and  carries  an  annular  pipe,  perforated  with  small 
holes  and  concentric  with  it.  This  pipe  carries  two 
perforated  discs,  preferably  of  aluminium,  which  are  con- 
nected to  the  electrodes  of  a  dynamo.  If  desired,  an 
electrical  superheater  may  be  placed  at  the  bottom  of 
the  inner  bath  for  the  purpose  of  simplifying  the  distillation 
and  also  improving  the  quality  of  the  products.  The  gum 
or  other  substances  having  been  introduced  mto  the  inner 
bath,  steam  is  admitted  into  the  pipes  and  an  electrical 
current  passed  through  the  wires.  Electrolysis  is  set  up 
and  the  gum  in  the  bath  is  decomposed.  The  distillation 
proceeding,  the  steam,  which  issues  with  some  force  into 
the  neck  of  the  retort,  surrounds  the  vapour  and  steam 
issuing  from  the  inner  bath,  aud  carries  it  along  with  it  to 
the  condenser. — D.  B. 

Wood,  Treatment  of,  with  a  View  to  Prest  r  ving  and  Colour- 
ing the  Same.  R,  Aitken,  London.  Eng.  Pat.  2710, 
Feb.  7,  1895. 

See  under  IK.,  page  199. 


IV  -COLOURING  MATTERS  AND  DYES. 

Fiselin,  Constitution  of.     St.  von  Kostanecki  and 
J.  Tambor.     Ber.  1895,  28,  2302—2309. 

All  the  three  dyestuffs,  chrysin,  quercetin,  and  fisetiD,  are 
derivatives  of  j3-pbenyl-pheno-7-pvrone — 
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chrysin  being- 
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cooling,  naphthazarin  in  red-brown  flocks,  the  yield  amount- 
ing to  50 — 6(1  ptr  cent  of  the  theoretical.  The  formation  of 
naphthazarin  appears  to  be  assisted  by  the  addition  to  Cue 
acidified  solution  of  a  small  quantity  of  ferric  chloride. 

— K.  13. 

Indulines  to  Safranines,  Relations  of.     0.  Fischer  and 
E.  Hipp.     Ber.  1895,  28,  2283—2289. 

The  authors,  as  a  result  of  further  investigation  of  the 
safranines  and  indulines,  conclude  that  these  colouring 
matters  belong  to  the  same  group. 

The  close  connection  of  these  two  series  of  colouring 
matters  is  exhibited  by  the  formation  of  anilido-aposafranone 
(formerly  named  benzene  indone  ;  Ann.  266,  254)  from 
aposafranone — 


The  products  of  decomposition  by  fusion  with  potash  of 
fisetin  are  resorcinol,  protoeatechuic  acid,  and  glyeollic 
acid. 

There  are  two  formula?  possible  for  the  resorcinol  nucleus 
of  fisetin.  The  accuracy  of  that  ascribed  as  above  is  proved 
by  the  ready  convertibility  of  fisetin  into  its  tetra-alkyl 
derivatives,  compounds  containing  hydroxyl-groups  in  the 
resorcinol  nucleus  in  the  other  position  possible,  namely, 
ortho  to  the  carbonyl-group,  as  chrysin  and  quercetin,  for 
instance,  not  being  susceptible  of  complete  etherification. 

Moreover,  the  diethylfisetol  ether  which,  as  Herzig  has 
shown,  is  produced  along  with  diethylprotocatechuic  acid 
when  tetra-ethylfisetin  is  boiled  with  alcoholic  potash,  is 
found  to  have  the  constitution — 

I    II3(OC.,H5)(OH)(CO.CH.,.OC.:H;,Hl  =  3  ■*')■ 

— E.  B. 

Tripheui/l  Carhinol,  New  Mi  fluids  of  Formation  of. 
Hg.  Frey.  Ber.  28,  2514-2521. 
Attempts  to  introduce  the  CO  group  into  an  organic 
radicle  by  decomposing  ethyl  oxalate  with  sodium  in 
presence  of  an  organic  halogen  compound,  led  to  the 
discovery  that  ethyl  oxalate  when  treated  with  sodium  in 
ether,  isdecomposed  into  carbonic  oxide  and  ethyl  carbo- 
nate at  ordinary  temperatures.  By  acting  on  a  mixture 
of  ethyl  oxalate  and  bromobenzene  in  ether  with  sodium, 
carbonic  oxide  and  hydrogen  are  given  off,  and  in  place  of 
the  benzophenone  expected,  triphenylcarbinol,  together  with 
a  not  inconsiderable  quantity  of  benzoic  acid,  is  produced. 
BeDzaldebvde  appears  to  be  formed  as  an  intermediate 
product,  and  both  this  substance  and  benzophenone,  when 
treated  together  with  bromobenzene  in  dry  ether  with 
sodium,  yield  triphenyl  carbinol,  and  in  the  ease  of  benzo- 
phenone the  yield  is  almost  quantitative.  It  was  not,  how- 
ever, possible  to  obtain  pararosaniline  by  the  action  of 
sodium  on  a  mixture  of  oxalic  ether  and  p-bromaniliue, 
although  two  different  stable  nitrogen  compounds  of  higl 
melting  point  are  produced.  Experimenting  in  the  aliphatic 
series,  the  author  attempted  to  prepare  trimethyl  carbinol 
l.\  the  action  of  sodium  on  a  mixture  of  acetone  and  methyl 
iodide.  Although  a  small  quantity  is  formed,  the  principal 
product  i<  isopropyl  alcohol. — T.  A.  L. 

Naphthazarin  from  H-Tetranitronaphthalem  ,  Formation  "J- 

YV.  Will.  Ber.  1895,  28,  '-'-  ;  1  -  2235. 
8-TETRASTTHOKAPHTHAI.ENE  (1:2:1':4')  (Ber.  28,  369") 
yields,  on  reduction  with  tin  and  hydrochloric  acid,  the  tin 
double  salt  of  the  corresponding  tetramido  compound.  This 
is  decomposed  by  an  excess  of  sodium  hydroxide  with  sepa 
ration  of  crystals  of  the  base,  which  have  a  bronze  reflex. 
The  base  is  converted  ly  the  addition  of  hydrochloric  acid 
in  alcoholic  solution  into  the  hydrochloi  ide  ofamidodiimido- 
naphthol,  which  separates  as  a  granular  blue  precipitate. 
From  this,  naphthazarin  is  obtained  in  boiling  with  dilute 
hydrochloric  acid,  the  solution  changing  in  colour  from  blue 
to   red,  and  when  sufficiently    concentrated,   depositing,  on 
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by  heating  with  aniline  and  aniline  hydrochloride. 

In  accordance  with  this  relation,  the  formula  of  the  anilido- 
compound  must  be  expressed  as  I'^H^-N  I  I 

Anilido-aposafranone  gives,  on  heating  with  7.'>  per  cent, 
sulphuric  acid,  hydroxyaposafranone  (Nietzki  and  <  Hto's 
safranol),  a  compound  which  may  also  be  directly  obtained 
from  aposafranone  by  boiling  with  alcoholic  potash. 

Aposafranone  is  reproduced  from  anilido-aposafranone 
when  the  latter  is  treated  in  60  per  cent,  boiling  acetic  acid 
with  zinc  dust,  and  the  lencn-compound  formed  is  oxidised. 
In  a  similar  manner,  the  simplest  induline.  anilido-aposa- 
franine,  prepared  by  Kehrmann  (this  Journal,  1895,  S58), 
is  converted  into  aposafranine  (this  Journal,  I  ^'.14,  30). 

l'henylinduline  is  derived  from  anilido  -  aposafranone 
by  the  substitution  of  a  phenylimido-group  tor  the  oxygen 
atom,  and  must  therefore  have  the  formula.  (>,H;..N4, 
instead  of  that  formerly  assigned  to  it,  namely,  (\,4H,-N;i. 
Its  formation  from  azophenine  is  explained  on  the 
assumption  that  two  atoms  of  hydrogen  are  withdrawn 
from  this  compound,  thus  :  — 
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further   condensation    in    the   saute    way    pi\iug   diphcnyl- 
fluorindine — 

,/X,  -N-  /\  =N-  ,/\ 
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The  indulines  must,  therefore,  be  regarded  as  ani'ido- 
safranines.  The  mauvetnes  (phenylsafranines)j  indazines, 
rosindnlines,  naphthyl  red  and  blue,  Magdala  red  and  its 
homologues,  phenosafranine  and  it*  homologues,  ami  the 
indulines  thus,  all  belong  to  the  same  group. 

Two  of  the  objections  made  to  the  grouping  of  the 
safranines  with  the  indulines — namely,  that  phenosafrauine 
contains  a  hydroxyl-group  or  combined  water,  and  that  the 
safranines  in  certain  of  their  properties  res  mble  ammonium 
compounds  —  are  based  on  misconceptions.  Hydroxy- 
aposafranone contains  only  one  hydroxyl-group.  and  pheno- 
safrauine at  loo  .  if  not  at  the  ordinary  temperatun 
anhydrous.  Aposafranine  \va*  not  obtained  by  the  authors 
free  from  water  (less  than  \  mo).), but  it-  benzoyl  derivative 
was  obtained  i  ntirely  free,  further,  the  safrauine  bases 
are   precipitated   from    solutions    of   their   salts   by    alkali 
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hydroxides,  free  from  carbonates,  and  are  extractable  by 
ether,  thus  differing  from  ammonium  derivatives  of  closed 
chain  compounds — E.  15. 

Azo  Colouring  Matters,  Observations  on.     E.  Bamberger 
and  F.  Meimberg.     Ber.  28,  1887— 1S97. 

Bamberger  brings  forward  further  evidence  in  support  of 
the  views,  as  already  stated  (Ber.  28,  837),  that  both 
normal  and  isodiazo  compounds,  when  combined,  yield 
identical  azo  compounds,  and  finds  that  this  is  also  the 
case  with  the  products  from  ethyl-  and  methylaniliue 
when  combined  with  normal  or  with  iso-p-nitrodiazo- 
benzene.  Hantzsch's  results  as  to  the  constitution  of  the 
isomeric  p-nitrophenyl-azo-a-naphthols  obtained  by  the 
action  of  p-nitrodiazobenzeue  hydrate  with  a-nnphthol 
are  confirmed  by  the  authors,  who  also  agree  that  the  two 
compounds  are  p-  and  o-derivatives  of  naphthalene,  and 
they  adduce  further  evidence  to  show  that,  even  with  a  free 
para  position,  certain  phenols  are  substituted  in  the 
position  ortho  to  the  hydroxyl.  Thus  from  diazotised 
o-nitraniline  and  a-napbthol  they  obtain  onitrophenvl- 
p  -  azo  -  a  -  naphthol  (1 .4)OH.Cll,Hi;.N.,.CcHvNOi.(1.2), 
which  crystallises  in  bronzy  dark-red  needles,  melts  at 
2443 — 245° C,  and  dissolves  easily  in  hot  xylene  and  amylic 
alcohol.  On  reduction  it  gives  o-phenylene  diamine  and 
( 1 .4)-amidonaphthol,  the  latter  when  oxidised  yielding 
a-naphthoquinone.  The  isomeric  compound  o-nitrophenyl- 
o  -  azo  -  a  -  naphthol  ( 1 .2)0H .  C10HC.  N2.  (',1 1 , .  N<  »2( 1 . 2), 
is  produced,  together  with  the  para  compound,  by  the  action 
of  a-naphtholon  9-nitrodiazobenzene  methyl  ether  (obtained 
from  the  silver  salt  of  o-uitro-isodiazobenzene  and  methyl 
iodide).  On  reduction  and  oxidation  with  ferric  chloride 
no  a-naphthoquinone  is  obtained,  the  reduction  product 
being  2. 1-amidonaphthol.  Both  the  ortho-  and  the  para- 
compounds  are  soluble  in  alkalis,  but  whilst  the  solution 
of  the  former  is  almost  completely  precipitated  by  water, 
that  of  the  latter  requires  the  addition  of  an  acid,  when  it 
is  precipitated  in  yellow  flocks.  The  authors  confirm 
Bamberger's  previous  statement  that  dialkylated  o-toluidines 
will  combine  with  diazo-compounds  to  form  colouring 
matters,  and  describe  the  preparation  of  p-nitrophenyl-azo- 
diethyl-o-toluidinc  from  diazotised  p-nitraniline  and  diethyl- 
o-toluidine  in  presence  of  sodium  acetate.  On  the  other 
hand,  no  dyestuff  is  formed  from  p-nitro-isodiazobenzene 
and  diethyl-  or  dimcthyl-o-toluidine. 

Experiments  have  also  been  made  as  to  the  replacement 
of  one  component  in  an  azo  dyestuff  by  another,  a  reaction 
which  can  be  brought  about  in  certain  cases.  Thus,  for 
example,  when  a-napbthylamine  dissolved  in  acetic  acid  is 
added  to  p-nitrophenylazomefhylaniline  and  the  mixture 
is  allowed  to  stand,  there  results  Meldola's  p-nitrophenyl- 
azo-a-uapbthylamine,  aud  in  a  similar  manner  methyl-  and 
ethyl-aniline  can  be  replaced  by  a-  and  (3-naphthol  in  the 
compounds  resulting  from  the  combination  of  these  sub- 
stances with  p-nitrodiazobenzeue. 

In  conclusion  the  authors  call  attention  to  the  formation 
of  certain  disazo  colouring  matters  which  have  been  over- 
looked in  the  preparation  of  some  azo  dyestuffs.  When 
diazobenzene  chloride  is  combined  with  alkaline  o-naphtbol, 
33 j per  cent,  of  the  product  consists  of  bis-phenylazo-a- 
naphthol,  CI0Hs(OH)(NsCsH5)2,  which  crystallises  in  bronzy 
greenish-black  matted  needles  melting  at  190° — 191°  C. 
(c/.  Krobn,  Ber.  21,  3240  ;  this  Journal,  18K9,  116).  Bis- 
p-tolylazo-a-uaphthol,  (( )H)C10H5(  X.,.C,H).CH.1)!,  crystal- 
lising in  dark  violet-brown  matted  needles  meltingat  205° — 
206:  C,  insoluble  in  alkalis,  is  formed,  together  with  p-tolyl- 
azo-o-naphthol  (m.p.  209° — 210°  C),  by  the  action  of 
diazotised  p-toluidine  on  a-uapbthol.  Bis-p-bromphenyl- 
azo-a-naphthol,  HO.C10H5(X2.C6H4.Br)2,  from  diazotised 
p-bromaniline  aud  a-naphthol  in  an  alkaline  solution, 
crystallises  in  green  needles  melting  at  233° — 235°  C,  is 
formed  together  with  p-bromphenvl-azo-a-naphthol  which 
melts  at  237°— 238°  C,  and  not,  as  Margary  (Gazz.  Chim. 
Ital.  14,  271)  states,  at  185°  or  195—196°  C.  The  bisazo 
compound  is  very  sparingly  soluble  in  warm  dilute  alkali, 
but  dissolves  easily  in  benzene  or  toluene,  whilst  concen- 
trated sulphuric  acid  dissolves  it  with  a  greyish-green 
colour. — T.  A.  L. 


JVitraniliii  s,  Preparation  of  the  Three.     E.  Bruns.     Ber. 
28,  1954— 1955. 

The  method  consists  in  nitrating  aniline  in  presence  of 
sulphuric  acid  and  subsequently  separating  the  three 
isomers  by  means  of  their  different  basicities.  Aniline 
dissolved  in  6 — 8  times  its  weight  of  concentrated  sulphuric 
acid  is  nitrated  with  the  theoretical  amount  of  nitric  acid 
mixed  with  an  equal  volume  of  sulphuric  acid.  The 
operation  must  be  performed  below  0°  O,  and  after  the 
nitration  is  complete,  the  melt  is  poured  on  to  ice,  and  ice- 
water  is  added  as  long  as  a  precipitate  of  o-nitraniline  is 
produced.  After  one  crystallisation  from  alcohol  the 
product  has  the  correct  melting-point.  The  filtrate  from 
the  o-nitraniline  is  neutralised  with  powdered  sodium 
carbonate,  any  tar  which  separates  being  first  filtered  off. 
( In  further  neutralisation,  p-nitraniline  separates  as  a 
yellowish-brown  precipitate,  whilst  finally,  m-nitraniline  is 
precipitated  as  a  pure  yellow  precipitate.  The  chaDge  from 
brown  to  yellow  is  said  to  be  very  sharp,  and  after  one 
crystallisation  the  nitranilines  are  pure,  having  the  melting- 
points  147°  and  110°  C.  respectively.  With  regard  to  the 
yields,  10 — 15  per  cent,  of  o-nitraniline  is  obtained,  whilst 
about  45 — 50  per  cent,  of  m-  ami  p-nitraniline  are  formed 
in  approximately  equal  quantities, — T.  A.  L. 

Allojluoresceln.  B.  Paw'.ewski.  Ber.  28,  2360—2362. 
When  phthalyl  chloride  ami  resorcinol  arc  heated  on  the 
water-bath,  either  alone  or  in  solution,  a  yellowish 
amorphous  mass  is  obtained,  which  fluoresces  strongly 
in  an  alkaline  solution.  The  melt  is  purified  by  treatment 
with  acetic  anhydride  for  several  hours  at  150° — 170°  C, 
and  after  evaporating  the  liquid,  the  residue  is  repeatedly 
extracted  with  alcohol  and  acetic  acid,  a  slightly  yellowish 
amorphous  substance  being  obtained.  The  pure  substance 
is  white,  melts  at  140°  C,  fluoresces  strongly  in  an  alkaline 
solution,  and  is  nearly  insoluble  in  all  solvents.  It  has  the 
formula — 

CO\  /C'\       /C«H< 

and  is  termed  allofluorcscein.  The  author  in  conclusion 
compares  this  modification  with  ordinary  fluorescein,  from 
which  it  would  appear  that  although  in  solutions  of  equal 
strengths  allofluorcscein  shows  a  greener  and  denser 
fluorescence,  when  diluted  it  disappears  sooner,  and  solu- 
tions containing  0-00000i866  per  cent,  are  colourless, 
whereas  ordinary  fluorescein  of  this  strength  shows  a 
distinct  fluorescence  on  a  dark  background T.  A.  L. 

Indigotin,  The  Red  Isomeride  of,  and  some  Derivatives  of 
Isatin.  E.  Schunck  and  L.  Marchlewski.  Her.  28, 
2525—2531. 

The  authors  have  already  shown  (Ber.  28,  539)  that  the 
three  compounds  described  as  red  isomerides  of  indigotin 
arc  identical,  and  this  identity  is  further  proved  by  the  fact 
that  when  treated  with  zinc  dust  and  acetic  anhydride 
in  presence  of  fused  sodium  acetate  they  all  yield 
acetylindileucin — 

,C(00,H3OK  <-'" 


C8H, 


\. 


-NH- 


/ 


i   .( 


\ 

\nh/ 


C„H, 


which  crystallises  in  pink  shining  needles  melting  at 
204'  (.'.,  and  by  treatment  with  alkalis  can  be  converted 
into  iudileucin. 

Dimethylindirubin,  prepared  by  reducing  in  a  similar 
manner  p-methyl  isatin  ehloride,  has  probably  the  con- 
stitutional formula — 

/CO>  .CO.XH 

(1.3.4)CH:i.C6H./  >C:C<        / 

\NI1/  XC6H:l.CH:i  (4.3.1) 

It  crystallises  from  aniline  in  chocolate-brown  needles,  and 
has  similar  properties  to  indirubin. 

Isatin-methyl-plienylhydrazone,  obtained  by  boiling  an 
alcoholic  solution  of  isatin  with  niethyl-phenylhydrazine, 
together  with  some  acetic  acid,  is  a  true  hvdrazone,  and 
crystallises  from  alcohol  in  orange  needles  melting  at 
172°— 173°  C. 
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/satin-fcnaphthylhydrazone,  crystallising  in  dark  yellow 
needles  melting  al  234°  C,  is  obtained  by  boiling  an 
alcoholic  solution  of  isatin  with  0  -  naphthylhydrazine 
hydrochloride  in  presence  of  sodium  acetate. 

"  ISv  acting  on  isatin  with  o-phenylene  diamine,  isato- 
hydrophenazine,  CUH„N,,  is  obtained,  which  crystallises 
from  alcohol  or  sublimes  in  yellow  needles  melting  at 
285  — 2S7'  ('.  The  substance  is  stable  to  acids  and 
alkalis,  and  gives  an  acetyl  compound  melting  at  202  ( 
When  o-phenylene  diamine  is  condensed  with  m-chlor- 
isatin,  m-chlor-isatohydrophenazine — 

C  =  N 
[1.3.4]C1.C6H3/  VcH.. 

is  obtained. — T.  A.  L. 

Paranitro  Compounds,  Electrolytic  Reduction  of,  in  Sul- 
phuric Acid  Solution.  A.  A.  Noyes  and  J.  T.  Dorranee. 
J.  Amer.  Chem.  Soc.  1895,  17,  855—859. 

The  authors  have  investigated  the  action  of  electrolytic 
hydrogen  on  paranitraniline,  paranitrophenol,  and  para- 
chlornitrobenzene.  All  the  paranitro  compounds  which 
have  now  been  investigated  are  included  in  the  following 
list,  each  with  its  reaction  product :  — 

CsH4.NOj.CHsD  ;  ■*]  yields  1  ,;n1.NH,.CH2(OH)[l :  4] 

C,  H3.NO,.CHa.NHj[l:4:5]       ..      C6H,.NH2.OH.CH».NHa 

1  :'J:i:5]. 
l',;ll,.Nn„CO,iri:l]  ..       CjH4.NHj.OHfl:  4] 

C,H«.NO>.Cl[l:4]  ..      C6H«.NH,.OB    I:  1 

C6H,.XO„.OH[l:4]  „      C6H4.NH2.0HL1:4] 

C6H,.N02.NH2[1:4]  „      C0H4.XH2.NH2[1:4] 

In  the  case  of  paranitrobenzoic  acid  and  parachlornitro- 
benzene,  the  residue  para  to  the  nitro  group  is  in  each  case 
driven  out  ;  this  action  may  be  characteristic  of  nitro- 
compounds with  negative  para  groups,  but  further  investi- 
gation is  necessary  to  warrant  any  generalisation  on  this 
point.  In  only  one  case  (that  of  nitrotoluidine)  does  the 
oxygen  show  any  tendency  to  migrate  to  any  other  than 
the  para-position.  The  experiments  were  made  by  dis- 
solving 20  to  30  grins,  of  the  substance  in  2\  to  :t  times 
that  weight  of  strong  sulphuric  acid,  and  electrolysing 
with  a  large  platinum  electrode  in  a  vessel  containing  a 
porous  cup  with  sulphuric  acid  and  a  small  platinum 
electrode.  A  current  of  from  1  to  2  amperes  was  employed 
for  from  40  to  50  hours. — \V .  : . .  M . 

Indigo,  Formation  of,  by  the  Action  of  Sunlight.     Engler 
and  Doraut.      Her.  28,  2497—2501. 

BENZYXTDENE-ortho-nitro-acetophenone — 

C6H4(NO!!)CO.CH:CH.C6Hs 

is  formed  hy  the  condensation  of  ortho-nitro-acetophenone 
and  benzyl-aldehyde  in  alcoholic  solution.  When  rccrystal- 
lised  from  alcohol  or  ether  it  forms  colourless  long  silky- 
needles.  When  these  crystals  are  exposed  to  sunlight  for 
an  hour  or  so,  they  begin  to  darken,  and  finally  become 
dark  blue;  this  is  due  to  the  formation  of  indigo-blue, 
which  is  caused  by  inter-molecular  oxidation.  No  action 
takes  place  in  the  dark,  very  little  in  red  light,  more  in 
yellow  and  green,  and  most  in  blue  light.  —  A.  I..  S. 

Luteal  i  Hydroxycklordiphi  nylguinoxalin),  Xcw  Indicator. 
W.  Autenrieth.     Areliiv.  il.  Pliann.  233,  «• 

See  under  XXIII.,  page  216. 

PATENTS. 

Dyestuffs  [Azine  Reds  ami  /Hues',  the  Manufacture  or 
Production  of.  H.  E.  Newton,  London.  Prom  "The 
Farbenfabriken  vormals  P.Beyer  and  Co,"  Elberfeld, 
German]       Eng.  l'at.  1880,  (larch  7.  1895. 

The  symmetrical  and  mixed  dialkylated  1 . 3-jiaph thylene 
diamines  and  their sulphonic  acids,  obtainedaccording  t"  1  Qg. 
l'at-.  8898,  16,780,  and  19,623  of  1893  (this  Journal,  1894, 
,"il  I.  MM,  and  942),  can  In-  converted  into  hitherto  unknown 
mordant  a/.iue  dyestuffs.  The  process  consists  in  heating 
these  products  with  nitroso  or  azo  compounds  of  the 
benzene  or  naphthalene  series— such,  for   example,  as  those 


derived  from  o-hydroxy-carhoxylic  acids  (salicylic  acid, 
hydroxy-naphthoic  acid,  &c.)  and  from  0-  or  peri-dihydroxy 
compounds  of  the  benzene  or  naphthalene  series.  If  neces- 
sary, the  resulting  azine  compounds  may  be  sulphonatedto 
render  them  soluble.  A  mixture  of  7.8  kilos,  of  1 . 3 . 1 '-di - 
phenyl-naphthylene  diamine  sulphonic  acid,  8  kilos,  of 
benzene-azo-dihydroxynaphthalene  [4.1.1'],  2.7  kilos,  of 
sodium  acetate,  and  20  kilos,  of  glacial  acetic  acid,  is  heated 
for  six  hours,  until  the  solution  is  blue,  and  when  cold  it  is 
poured  into  alcohol.  After  filtering  and  washing,  the 
monosulphouic  acid  obtained  is  preferably  converted  into  a 
polysulphonic  acid  by  sulphonation  with  fuming  sulphuric 
acid  (containing  25  per  cent.  S03)  at  50°  C.  On  pouring 
the  melt  into  water,  the  sulphonic  acid  separates  out,  and 
after  cotiversion  into  its  sodium  salt,  is  soluble  in  hot  water- 
It  gives  blue  shades  on  chrome-mordanted  wool,  fast  to 
alkaiis  ami  acids.  The  above  is  a  typical  example,  but  any 
other  processes  for  the  production  of  azities  may  be  em- 
ployed for  the  purposes  of  this  invention. — T.  A.  L. 

Sydroxyantkraquinones  [Anthracene  Dyestuffs  .  Th\ 
Manufacture  or  Production  of  Derivatives  of.  II-  E. 
Newton,  London.  From  "  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.."  Elberfeld,  Germany.  Eng.  Pat.  4961, 
March  8,  1895. 

Tin.  derivatives  referred  to  are  obtained  by  the  action  of 
primary  aromatic  amines  and  diamines  (aniline,  o-  and 
/i-toluidine,  xylitline,  a-  and  0-naphthylaniine,  m-  and  p- 
phenylene  diamine,  m-tolylene  diamine,  benzidine,  and 
p-djamidodiphenylmethane)  on  hydroxy  authraquinones, 
such  as  quinizarin,  purpurin,  hydroxyanthra-  and  flavo- 
purpurin,  anthrachrysone,  alizarin  bordeaux,  pentacyauine 
and  hexacyanine,  and  hexahydroxyanthraquiuone.  The 
condensation  i^  rallied  out  in  pi  ■.sin-  ■«-  of  a  ronil  n 
agent,  such  as  boric,  hydrochloric,  hydrobromic,  hydro- 
fluoric, sulphuric,  phosphoric,  acetic,  or  benzoic  acid,  cr 
zinc  chloride.  The  resulting  disubstituted  products  can, 
after  sulphonation,  be  employed  as  valuable  dyestuffs.  A 
mixture  of  10  kilos,  of  dry  Alizarin  blue  (dihydmxy- 
anthraquinone  quiuoline),  200  kilos,  of  aniline,  and  10  kilos. 
of  crystallised  boric  acid,  is  heated  for  three  hours  to  130° C. 
After  removing  the  excess  of  aniline  and  boric  acid,  the 
residue,  after  drying,  is  dissolved  in  10  times  its  weight  of 
sulphuric  acid,  and  this  solution  is  poured  into  a  large 
quantity  of  water.  The  precipitated  dyes-tuff,  after  filtering 
off,  when  boiled  for  a  certain  time  with  dilute  acids  or 
alkalis,  is  decomposed  iito  Alizarin  blue  and  aniline.  It 
gives  bluish-green  shades  on  chromed  wool.  The  produc- 
tion of  a  sulphonic  acid  by  direct  condensation  is  illustrated 
in  the  following  example  : — 10  kilos,  of  quinizarin  sulphonic 
acid,  100  kilos,  of  p-toluidine,  and  10  kilos,  of  boric  arid 
are  heated  at  130°  C,  until  the  greenish  colour  of  the  melt 
no  longer  increases.  After  steaming,  to  remove  the  exi  ess 
of  p-toluidiuc,  the  residue,  which  is  the  sulplionated  dye- 
stuff,  is  crystallised  from  dilute  hydrochloric  acid.  It  dis- 
solves readily  in  pure  water  and  gives  green  shades  on 
unmordanted  and  on  chromed  wool.  In  some  cases  no  con- 
densing agent  is  required,  but  under  these  circumstances  a 
higher  temperature  must  generally  be  employed.  Thus,  by 
cohobating  10  kilos,  of  purpurin  with  100  kilos,  of  p-tolut- 
dine  until  the  purpurin  lias  disappeared,  the  new  product 
formed  can  In'  isolated  in  the  usual  manner  and  employed 
for  the  production  of  dyestuffs. — T.  A.  L. 

Alpha,      lleta.  -dihydroxynaphthalene,     The    Manufacture 
or  Production  of,  a  Nets  Alpha,   BetOfdihydroxynaph- 
tkalene    Sulphonic    Acid,    ami  vf    Colouring    Mailers 
derived     from      Alpha,     Beta.,  -  dihydroxynaphthalene 
Sulphonii     Adds.       II.   E.    Newton,     London.       From 
"The  Farbenfabriken  vormals  F.  Bayer  and  Co.,"  Elber- 
feld. Germany,     ling.  l'at.  1962,  March  8,  1895. 
The  dihydroxynaphthalene  disulphonic  acid  V  of  Eng.  l'at. 
25,074   of    1893   (this  Journal,   1894,   1191),  when  heated 
with    water   or  dilute   mineral  acids    at    high   temperatures, 
loses    one    sulphonic     acid    group    and    is    converted     into 
naphtharesorcinol  sulphonic   acid   (1.8.2'-dihydroxjnaph 
tbalcne   sulphonic  acid).     When  this  acid  is  heated  at  still 
higher  temperatures    under    the    same  conditions,  it   yields 
naphtharesorcinol  (1.3-dihydroxy naphthalene),  melting  at 
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124°  C.  (Eng.  Pat,  3580  of  1395;  this  Journal,  181m,  110). 
The  new  sulphonic  acid  will  combine  »itli  tetrazo  com- 
pounds, and  the  product  derived  from  dianisidine  and 
1 .3.2'dihydroxynaphthalene  sulphonic  acid  dyes  reddish- 
violet  shades  on  unmordanted  cotton,  fast  to  light,  from  a 
huh  alkaline  with  potassium  carbonate. — T.  A.  L. 

Basic  Azitie  Dyestuffs,  The  Manufacture  or  Production 
of,  and  of  New  Derivatives  thereof.  II.  K.  Newton, 
London.  From  "The  Farbenfabriken  vormals  F.  Bayer 
and  Co.,"  Elberfeld,  Germany.  Eng.  Tat.  5iiL',  March  '->. 
1895. 

\<  CORDING  to  Eng.  Pat.  16,815  of  1892  (this  .Journal, 
1893,  7.">.">)  a  process  was  described  for  producing  basic 
colouring  matters  by  condensing  with  amido  azo  compounds, 
alkyl-m-tolylene  diamines  (NH,  :  CH3  :  NHB  =  1  :  2  :  5). 
Similar  colouring  matters  and  analogues  thereof — for 
instance, those  derived  frombenzyl-m-tolylene  diamine — can 
now  he  obtained  by  any  of  the  known  methods  for  tin'  pro- 
duction of  similar  azine  dyestuffs.  The  various  methods 
are:  (1.)  Condensing  methyl,  ethyl,  or  benzyl  tolylene 
diamine  with  the  nitroso-derivatives  of  secondary  or  tertiary 
•aromatic  amines  or  substituted  amines.  (2.)  Joint  oxida- 
tion of  any  of  the  preceding  diamines  with   the  p-diarai 

obtained  by  7'educing  the  afore-mentioned  nitroso-deriva- 
tives. (3.)  Condensing  primary,  sec  mdary,  or  tertiary 
aromatic  amido  compounds  with  azo  compounds  derived 
from  alkyl-m-tolylene  diamines  and  a  diazotised  amine. 
(4.)  Joint  oxidation  of  the  alkyltriamido  toluenes,  obtained 
by  reduction  of  the  azo  compounds  in  (3),  together  with 
primary,  secondary,  and  tertiary  amines.  The  dyestuffs 
produced  according  to  these  methods  are  similar  to  the 
safranines,  from  which  they  differ  in  containing  a  fatty 
radicle  attached  to  an  azine  nitrogen,  whereas  in  the 
safranines  the  substituting  group  is  a  phenyl  or  tolyl  radicle. 
The  following  example  gives  the  quantities  employed : —  A 
mixture  of  28  kilos,  of  nitrosomethyl-o-toluidine  hydro- 
chloride, 15  kilos,  of  ethyl- m- tolylene  diamine,  and  100  to 
200  kilos,  of  alcohol  is  heated  on  a  water-bath  until  a  clear 
red  solation  is  obtained,  when  the  whole  is  poured  into 
water  made  slightly  alkaline  with  ammonia,  and  filtered. 
After  making  acid  with  hydrochloric  acid,  the  dyestuff  is 
precipitated  with  salt,  and  after  filter-pressing,  is  dried.  It 
has  the  following  constitution  : — 

(  2  )  C II ;,C1H  N  r  \  x  /  \  NH2 

C=H5 

and  gives  yellowish-red  shades  on  tannined  cotton.  A 
further  colouring  matter  can  be  produced  from  it  by  dis- 
solving 3- 1  kilos,  in  water  and  diazotising  the  solution  with 
:> — I  kilos,  of  hydrochloric  acid  and  0-7  kilo,  of  sodium 
nitrite  at  a  temperature  below  5°  C.  When  the  solution 
has  become  a  clear  blue,  1-5  kilo,  of  /3-naphthol  in  the 
calculated  amount  of  soda-lye  is  added,  and  subsequently 
dilute  soda-lye  or  sodium  carbonate  is  stirred  in  until,  on 
salting  out  and  filtering  a  sample,  a  neutral  filtrate  is 
obtained.  The  dyestuff  is  then  salted  out,  filter-pressed, 
and  dried.  It  cau  be  purified  by  crystallisation,  and  gives 
blue  shades  on  tannined  cotton. — T.  A.  L. 

Dyestuffs  [Safranines'],  The  Manufacture  or  Production 
of.  H.  E.  Newton,  London.  From  "  The  Farbenfabriken 
vormals  F.  Mayer  and  Co.,"  Elberfeld,  Germauv.  En". 
Pat.  C328,  March  27,  1895. 

These  dyestuffs  are  obtained  by  condensing  the  nitroso- 
compounds  of  alkyl  -  o  -  toluidines  with  two  molecular 
proportions  of  a  primary  aromatic  amine  having  a  free 
para  position,  or  else  with  one  molecular  proportion  of  any 
primary  monamine  and  one  molecular  proportion  of  a 
monamine  unsubstituted  in  the  para  position.  The 
following  is  a  typical  example  of  the  method  employed  : — 
11  kilos,  ofp-toluidine,  and  12  kilos,  of  methyl-o-toluidine 
are  dissolved  in  100  kilos,  of  alcohol,  18-6  kilos,  of  nitroso- 
methyl-o-toluidine hydrochloride  being  subsequently  added 
to  the  resulting  solution,  heated  on  a  water-bath.  The 
reaction    soon    commences,  forming    a    deep   red-coloured 


(1) 
(2) 


solution,  and  after  heating  about  an  hour,  the  liquid  is 
acidulated  with  acetic  acid,  and  the  oxidation  is  completed 
by  gradually  adding  20  kilos,  of  potassium  bichromate  as 
5  per  cent,  solution.  After  distilling  off  the  alcohol,  the 
residue  is  acidulated  with  hydrochloric  acid,  and  extracted 
with  hot  water,  the  dyestuff  being  fin  illy  salted  out  from  the 
filtrate.  It  is  identical  with  that  previously  obtained  by  the 
patentees  from  equimolecular  proportions  of  n-amidomethyl 
o-toluidine,  methyl-o-toluidine,  and  p-toluidine.  vSee  also 
Eng.  Pat, 2900  of  1895  j  this  Journal,  1896,  109.)— f.  A.  L. 

Azo  Dues  of  the  Benzidine  and  Analogous  Series,  The 
Manufacture  and  Production  of.  J.  Y.  Johnson. 
London.  From  "  The  liadische  Auilin  and  Soda  Fabrik," 
Ludwigshafen,    Germany.        Eng.    Pat.     (J697,    April    1, 

Is1.'.'.. 

The  method  hitherto  employed  for  the  production  of  the 
benzidine  and  homologous  scries  of  dyestuffs  has  consisted 
in  the  combination  of  the  telrazotised  bases  with  amines 
and  phenols  and  their  derivatives.  According  to  the 
present  invention,  these  colouring  matters  can  be  obtained 
by  oxidising  certain  azo  dyestuffs,  according  to  the  following 
scheme  :— 

H.B.N:  N.X  B.N:N.X 

+  O  =  |  +  H.t), 

H.B.N:N.X  B.N:N.X 

where  B  is  an  aniline  radicle  or  other  amido  compound 
with  a  free  para  position,  and  X  is  an  azo-dye  component. 
The  production  of  Consro  red  is  carried  out  as  follows  :  — 
About  35  kilos,  of  the  azo  dye,  aniline -azvnaphthiouic  acid, 
are  dissolved  in  300  kilos,  of  92  per  cent,  sulphuric  acid, 
and  oxidised  with  about  20  kilos,  of  50  per  cent,  manganese 
peroxide  at  a  temperature  not  exceeding  20  — 2",  ( '.  When 
no  further  formation  of  disazo  dyestuff  is  observable,  the  melt 
is  poured  on  to  ice,  preferably  in  presence  of  sulphurous  acid. 
After  filtering  and  washing,  the  acid  is  converted  into  the 
sodium  salt  and  purified  either  by  means  of  the  calcium  salt 
or  else  by  redissolving  and  again  salting  out.  Ammonium 
persulphate  or  lead  peroxide  may  also  be  used  as  oxidi?ing 
agents. — T.  A.  L. 

Extracting  the  Colouring  Matter  from  Dye  woods,  Process 
and  Apparatus  for.  F.  E.  Mafat,  Paris,  France.  Eng. 
Fat.  6907,  April  4,  1S95. 

The  apparatus,  of  which  a  drawing  is  given,  consists  of  a 
series  of  air-tight  vessels  connected  hy  suitable  communi- 
cating pipes  and  fitted  with  steam  oils  and  exhaust. 
After  charging  each  vessel,  which  has  the  shape  of  a 
truncated  cone,  with  fragments  of  the  dyewood,  the  first 
vessel  is  exhausted  of  air,  and  water,  kept  hot  by  the  steam 
coil,  is  admitted,  which  extracts  the  dyewood  therein.  The 
second  vessel  is  then  exhausted,  and  the  liquor  from  the  first 
admitted  to  it,  fresh  water  being  drawn  into  the  first  vessel. 
The  liquor  in  this  manner  passes  through  the  series  of  vessels 
(generally  5),  and  the  spent  wood  having  been  discharged 
from  the  first  vessel,  and  this  recharged  with  fresh,  the 
concentrated  liquor  is  drawn  on  to  it  and  then  discharged. 
It  is  claimed  that  hy  this  means  a  very  complete  exhaustion 
of  the  dyewood  is  effected. — T.  A.  L." 

Orange  Colouring  Masters  In/  Electro-Chemical  Process, 
Manufacture  of.  O.  Imray,  London.  From  "  The 
Society  of  Chemical  Industry  in  Basle," Basle,  Switzerland. 
Eng.  Pat.  22,482,  Nov.  25,  1895. 

Br  reducing  the  yellow  alkaline  condensation  products  of 
p-nitrotoluene  sulphonic  acid  in  an  alkaline  solution  by- 
means  of  the  electric  current,  the  yellow  colouring  matters 
are  converted  into  orange  dyestuffs.  A  mercury  cathode 
is  preferably  employed,  as  the'tjtduction  then  proceeds  at  a 
lower  tern peratuie.  The  best  strength  of  current  is  5—15 
amperes  per  square  decimetre  of  cathode  area.  About 
lo  kilos,  of  p-nitrotoluene  sodium  sulphonate  are  condensed 
in  the  usual  manner  iu^ap  aqueous  solution  with  30  kilos. 
of  soda  lye  of  3_0°  B.  After  dilution  with  "0  litres  of  water, 
the  whole  is  reduced  atr4.V  ( '.  in  an  electrolytic  cell  with  a 
mercury  cathode~.nntil  a  sample  spotted  on  paper  shows  a 
red  spot  free  from  yellow.  The  solution  is  then  neutralised 
and  the  dyestuff  salted  out.     After  filtering  and   drying,  it 
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forms  a  dark  brown  powder  easily  soluble  in  water  with  3 
yellowish-red  colour,  and  in  concentrated  sulphuric  acid 
with  a  dark  violet-bine  colour.  It  dyes  uurnordanted  cotton 
orange  from  a  neutral  or  alkaline  batb,  fast  to  air,  chlorine, 
and  acids. — X.  A.  L. 


V -TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

PATENTS. 

Oiling  or  Waxing  of  Animal  Fibres  or  Yarns,  and  'Mixed 
Animal  antl  Vegetable  Fibres  or  l'arns,  and  Fabrics 
made  from  such  Materials,  Improvements  relating  to. 
It.  Aitken,  London.     Eng.  Pat.  2711,  Feb.  7,  1895. 

The  materials  (for  instance,  rags  destined  for  use  in  the 
manufacture  of  shoddy)  are  placed  inside  a  cylinder  and 
impregnated  with  the  oil,  which  it  is  desired  to  apply  to 
them,  in  solution  in  an  appropriate  volatile  solvent.  The 
excess  of  the  solution  is  withdrawn,  ;md  the  solvent  retained 
by  the  materials  is  expelled  by  heating,  and  condensed  for 
use  again. — E.  B. 

Stiilli   Fibres,   An    Improved   Method   of  Degumming  or 

Separating  the  Filaments  of.  EC,  T.  Sutherland  and 
I  Esdaile,  Manchester.  Eng.  Pat.  3041,  Feb.  12,  1895. 
Thi:  ungumming  is  effected  by  means  of  a  hot,  "neutral" 
solution  of  resin  soap,  prepared  bv  dissolving  colophony- 
resin  in  caustic  soda,  followed  by  treatment  with  a  dilute 
solution  of  alkali. — E.  B. 


VI.— DYEING,  CALICO  PEINTING,  PAPEE- 
STAINING.  AND  BLEACHING. 

Wool,  Lactic  Acidfor  Mordanting.  E.  Hoffmann.  Farber 
Zeit.  7,  65.  (See  also  this  Journal,  1SS2,  36:!;  1883, 
1*6  j  1885,  116 ;  1886,  077;  1891,  362.  J.  Soc.  livers 
and  Col.  1895,98.) 

Fob  most  alizarin  colours  lactic  acid  is  to  be  preferred  for 
wool-chroming  to  tartar,  and  particularly  to  oxalic  acid. 

Alizarin  red,  alizarin  blue,  anthracene  blue,  and  anthra- 
cene brown  yield  on  chrome  and  lactic  acid  mordant  darker 
shades  than  on  chrome  and  tartar,  the  difference  being  still 
more  pronounced  when  compared  with  dyeings  on  chrome 
and  oxalic  acid.  14  per  cent,  of  Alizarin  blue  SBW  or  \YX 
gave  with  lactic  acid  the  same  depth  of  shade  as  15  per 
cent,  with  tartar,  and  16 '5  per  cent,  with  oxalic  acid. 
Wool  chromed  with  the  aid  of  lactic  acid  is  darker,  and  the 
exhausted  bath  of  a  lighter  colour  thau  with  tartar,  and  more 
so  thau  with  oxalic  acid.      From    this  the  author  concludes 


that  with  lactic  acid  more  chrome  is  fixed  on  the  fibre. 
Fuller  and  brighter  shades  are  obtained  both  with 
alizarins  and  dyewoods,  and  less  of  colouring  matter  is 
required.  The  softness  of  the  fibre  is  equal  to  that  of 
fibre  mordanted  with  tartar,  whilst  oxalic  acid  imparts 
harshness  to  the  wool. — I.  S. 

Stubbing  Dyeing,  Suitable  Dues  and  Neu-  Apparatus  for. 

J.  Berger.  Farber  Zeit.  1895,  7,  81 — Si'. 
Sucn  colouring  matters  only  should  be  selected  which, 
besides  possessing  the  necessary  fastness,  penetrate  well 
and  dye  evenly.  ( )nlv  few  of  the  fast  dyes  possess  these 
qualities.  The  chief  id' these  are: — Alizarin  reds,  Milling 
orange,  and  Milling  yellow  (Dahl),  Alizarin  greens  (land  1! 
(Dahl),  all  brands  of  Anthracene  blue,  Brilliant  alizarin 
1  lues  G  and  B,  Brilliant  alizarin  cyanines  G  and  3  G, 
Alizarin  cyaniue  K  extra,  Gallein,  Gallocyaniue  (l)uraud), 
Wool  violet  (Bayer),  Diamond  brown  (Bayer),  Chrome 
brown  (Hoechst  and  Bayer),  Diamond  black  (Bayer, 
single  -  bath  method),  Alizarin  black  (Badische),  and 
Alizarin  cyanine  black  (Haver).  Anthracene  brown, 
though  indispensable  for  brown  shades,  is  not  to  be 
classed  among  these ;  but  with  care  may  yield  good 
results. 

Two  modifications  of  a  new  apparatus  are  described.  It 
consists  of  a  wooden  tub,  about  3  cb.  m.  capacity,  to  the 
bottom  of  which  is  fitted  from  the  inside  a  hollow  copper 
plate  with  five  round  sleeves  10  cm.  high.  In  the  centre 
of  this  plate  is  an  injector  of  special  construction  to  convey 
either  hot  or  cold  liquids.  The  injector  has  an  elongation 
tube  terminating  in  a  hood  from  10  to  1  j  cm.  above  the 
perforated  copper  cylinders  containing  the  bobbins  (spools 
of  5  kilos.),  which  tit  into  the  sleeves.  The  dye-liquor  is 
sucked  upwards  and  through  the  bobbins  by  the  injector, 
which  also  acts  as  heater,  is  sent  up  to  the  hood,  anil  is 
thu>  kept  in  circulation.  A  number  of  these  vessels  arc 
employed  side  by  side  for  wetting  out,  mordanting,  and 
dyeing;  the  copper  cylinders  being  transferred  from  one 
into  the  other  by  an  overhead  travelling  crane. 

The  other  modification  is  adapted  for  dyeing  by  the 
hyposulphite  (thiosulphate)  vat.  and  differs  from  the 
forme?  in  having  the  injector  outside  the  vessel,  returning 
into  the  latter  by  a  bent  tube  which  dips  into  the  liquor  to 
about  10  cm.  to  prevent  air  being  sucked  through  the 
indigo  solution.  The  injector  is  also  surrounded  by  a 
counter-current    cooler  to  maintain  a   temperature    below 

62  a— i.  s. 

Alizarin-dyed  Co/ton  Fabrics,  Results  of  Analysis  of. 
('.  l.icbermann  and  P.  Michaelis.  Ber.  1895,  28,  2264 — 
2265. 

A  ' -iixtixuatiox  of  the  author's  examination  of  the  alizarin 

lakes  on  cotton   (this  Journal,  1895,514). 

The  following  additional  results  have  been  obtained  :  — 


Per  2,000  So..  Cm.  of  Tissue. 


Dark  Red  Lake. 


Dark  Purple  Lake. 


Chocolate  Lake. 


Alizarin  1"  For  lied" 

(,'rms. 
0'279J 
0-0565 

0  B 

0-0626 
0-0793 
0-0819 

("  For  Purple  " 
1Y.<>.   

Grms. 

)    1-0718 

0-2377 

0-1298 
0-0574 
0  0514 

i"  1'i.r  Purple  " 
IV  ii.      \:  ii    . 
Cr,0      

i  inns. 
)    0-6210 

Sm  •  

0-3449 
0*0939 

Patty  acid,  combined 

for  the  purpose  of  this  investigation,  in  order  to  obtain  a 
colour  lake  of  a  simpler  character  than  the  Turkey-red 
lake,  the  alizarin  red  was  dyed  upon  a  mordant  free  from 
fatty  matters  and  tin.  The  presence  of  these  substances  in 
it,  is  accounted  for  by  the  fact  of  the  colour  lake  having 
been  cleared  in  a  soap-bath  to  which  an  addition  of  a  tin 
-ait  had  been  made. 

The  mordants  were  in  each  case  fully  dyed  and  the  dyed 
tissues  slightiy  soaped, — E.  B. 


Dyestuffs,  Artificial,  for  Dyeing  Silk  Fast,  Systematic 
Review  of.  11.  Werner.  Leipziger  Farber  Zeit.  1895. 
44,  453— 454  and  46U— 474. 

Tin:  dyestuffs  available  for  dyeing  fast  colours  on  silk—  i.e., 
fairly    fast  on    washing   nr    fulling,   or  at   any   rate    fast  ' 
water — may  be  classed  in  three  groups,  viz.: — 

1.  Mordant- dyeing  dyestuffs,/.!.,  such  as  give  f.i-t  colours 
upon  silk  mordanted  with  metallic  salts. 

2.  Dyestuffs  developed  upon  the  fibre. 
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3.  Direct  dyestuffs,  which  either  by  themselves  alone 
give  sufficiently  fast  dyes,  or  can  be  made  faster  by  a 
suitable  after-treatment. 

For  Ibe  classification  of  the  different  dyestuffs  into  then- 
respective  groups  : 

I.  1  be  mordants  used  are— 

As  chromium  mordant,  chromium  chloride,  sometimes 
the  fluoride  or  acetate.  As  iron  mordant,  nitro-sulphatc  of 
iron.  Chromium  and  alumina  mordants  are  applied  at 
2° — 4°  B.,  iron  mordants  at  8°— 12°  15.  Fixing  agents,  e.g., 
soap  or  soda,  are  sometimes  added  to  the  mordanting  bath. 
The  dyeing  is  performed  in  the  usual  manner. 

■1.  The  dia/.otising  is  effected  with  4  per  cent,  of  sodium 
nitrate  and  8  per  cent,  hydrochloric  acid.  The  developing 
is  effected  according  to  the  colour  required,  with  the 
different  developers.  In  all  eases  the  dyed  material  is 
soaped  hot  before  dyeing  and  brightened  with  acetic  acid. 

3.  Treatment  with  tannin,  after  dyeing,  consists  in  enter- 
ing the  silk  into  a  cold  up  to  a  hot  aqueous  solution  of 
40°  C.j  containing  20  grins,  of  tannin  in  1  litre,  with  an 
addition  of  0'5  grm.  of  sulphuric  acid,  wringing  or  drying, 
and,  without  rinsing,  entering  a  bath  at  40°  C,  containing 
10  grms.  of  tartar  emetic  per  litre,  turning  for  one  hour  in 
it.  rinsing,  soaping,  and  brightening  if  required. 

Tabulated  results  are  given,  in  which  the  dyestuffs  are 
arranged  in  three  groups,  and  at  a  glance  the  mordants  or 
developers  used,  colours  produced,  and  fastness  respectively 
to  water,  washing  and  fulling,  and  boiling  soap,  tire  stated. 
(.See  also  Textile  Colorist,  18,  [206],  33-33.)— T.  W. 

Chlorine  Wain-,  Photo-Chemical  Decomposition  of,  In- 
fluence of  Hydrochloric  Acid  and  Chlorides  on  the 
E.  Klimenko.    Ber.  28,  2558—2564. 

Equal  volumes  of  chlorine  water  and  normal  solutions  of 
various  metallic  chlorides  or  hydrochloric  acid  were  mixed 
and  exposed  to  sunlight  in  sealed  glass  tubes  ;  at  the  same 
time  comparative  exposures  were  made  with  tubes  containing 
chlorine  water  only.  When  the  chlorine  in  the  latter 
tubes  had  disappeared,  the  whole  of  the  tubes  were  opened 
and  the  free  chlorine  which  remained  was  determined. 

Very  little  chlorine  had  disappeared  from  the  tube  con- 
taining hydrochloric  acid,  and  the  presence  of  the  chlorides 
also  had  a  retarding  effect  on  the  decomposition.  In  any 
group  of  metals,  arranged  according  to  the  periodic  law, 
the  retarding  effect  of  any  one  metallic  chloride  was  propor- 
tional to  its  position  in  the  group — sodium  chloride  having 
a  greater  retarding  effect  than  potassium  chloride,  and 
calcium  chloride  than  strontium  chloride. — A.  L.  S. 

PATENTS. 

Printing  Woven  Fabrics  or  Yarns  in  Skeins,  Improve- 
ments in  or  relating  to  Processes  and  Apparatus  for, 
G.  Markus,  M.  Baender,  and  F.  Sicker,  Warschau, 
Poland."    Eng.  Pat.  1691,  Jan.  24,  189.'). 

A  method  of  block  printing  with  bars  mechanically  carried 
on  endless  bands. — E.  B. 

Printing  Cidico  and  other  Woven  Fabrics  of  Cotton  and 
Cotton  Warps  (Prepared  with  Beta-Naphllm! '),  Improve- 
ments in.  L.  Rivett,  Stockport,  and  It.  H.  Scott,  Little- 
borougb.     Eng.  Pat.  3905,  Feb.  23,  1895. 

Blue,  yellow,  green,  and  black  colours  are  printed,  along 
with,  for  example,  the  red  colour  produced  from  diazotised 
p-nitraniline,  on  calico  prepared  with  sodium  jS-naphtholate. 

The  blue  is  obtained  with  Prussian  blue  in  admixture 
with  oxalic  or  tartaric  acid ;  yellow,  with  lead  acetate  or 
nitrate,  and  citric  and  tartaric  acids;  green,  with  a  mixture 
of  the  blue  aud  yellow  colours ;  and  black,  with  logwood 
liquor,  gall-nut  liquor,  potassium  ferrocyanide,  and  "  nitrate 
of  iron." 

After  being  printed,  the  cloth  is  passed  through  a  solution 
of  potassium  or  sodium  bichromate,  and  then  washed  "  and 
otherwise  treated  as  may  be  desirable." 

Instead  of  jS-naphthol  and  p-nitraniline,  analogous  com- 
pounds may  be  employed. — E.  B. 


Dyeing  Apparatus,  Improvements  in.    J.  G.  Ilaslam,  Phil- 
adelphia, U.S.A.     Eng.  Pat.  4G71,  March  5,  1895. 

An  invention  which  principally  relates  to  apparatus  forming 
the  subject  of  Eng.  Pat.  18,517  of  1893  (this  Journal,  1894, 
391  ). 

The  efficiency  of  the  apparatus  is  increased  by  the  addition 
to  it  of  a  third  set  of  yarn-sticks  intermediate  between  the 
upper  and  lower  sets. 

The  construction  and  arrangement  of  tin-  devices  for 
raising  and  lowering  the  yarn-frame  are  modified,  and  an 
automatic  valve  is  provided  for  the  regulation  of  the  supply 
"('  steam  to  the  vat. — E.  B. 

.  Potting  or  "  Spungciug,"  I>rocess  for  rendering  Wool- 
Dyeings  Fast  to.  S.  Pitt,  Sutton.  From  L.  Cassella  and 
<  <>..  Frankfort-on-Main,  Germany.  Eng.  Pat.  23,592, 
Dec.  9,  1895. 

Certain  azo  colouring  matters  (Naphthylamine  black  D, 
Naphthyl  blue-black  N,  Anthracite  black,  Jet  black,  Sul- 
phone  black,  and  others)  on  dyed  wool,  change  colour  when 
subjected  to  heat,  molecular  scission  of  their  azo  groups 
taking  place.  With  the  polvazo  colouring  matters,  this 
ocelli's  step  by  step,  amido-azo  compounds  being  first  formed 
and  the  wool  showing  the  colours  characteristic  of  these; 
thus,  the  black  azo  colouring  matters  derived  from  the 
amido-azonaphthalenesulphonic  acids  first  change  colour 
to  red. 

The  change  is  prevented  from  occurring  by  applying  to 
tln>  wool,  either  during  the  process  of  dyeing  or  afterwards, 
3 — 4  per  cent,  of  its  weight  of  copper  sulphate,  or,  after 
dyeing.  5 — 8  per  cent,  of  sodium  chlorate. — E.  B. 


7II.-ACIDS.  ALKALIS,  AND  SALTS. 

Manufacture  of  Hydrochloric  Acid  [from  Nlfl'l  oj 
Solvay  Process],  Ante  on  a  Process  for.  O.  X.Witt. 
Bull,  de  la  Soc.  Ind.  de  Mulhouse,  Dec.  1895,  321. 

It  is  pointed  out  that,  while  the  ammonia  process  for 
manufacturing  soda  has  advantages  over  the  Leblanc 
process,  it  is  yet  necessary,  in  part,  to  use  the  latter  in 
order  to  obtain  the  hydrochloric  acid  required  in  industry. 
The  author  proposes  to  obviate  this  objection  to  the  Solvay 
process  by  a  special  treatment  of  the  residual  ammoniacal 
liquor,  which  contains  also  undecomposed  sodium  chloride. 
This  liquid,  from  which  sodium  bicarbonate  has  been 
separated,  instead  of  being  decomposed  by  lime  to  recover 
ammonia,  with  loss  of  the  chlorine  present  as  useless  calcium 
chloride,  as  well  as  of  the  remaining  sodium  chloride,  is 
evaporated  nearly  to  dryness,  the  escaping  carbonic  acid 
being  collected  for  application  in  the  main  process.  Thv 
partially  dried  salts  are  then  heated  in  a  suitable  apparatus 
until  the  ammonium  chloride  has  sublimed,  leavings  residue 
of  available  sodium  chloride.  The  ammonium  salt  recovered 
is  gently  heated  in  an  apparatus,  such  as  a  Leblanc  sodium 
sulphate  furnace,  with  sufficient  syrupy  phosphoric  acid  to 
form  a  bi-basic  ammonium  phosphate,  and  the  hydrochloric 
acid  evolved  is  collected  in  the  usual  way.  The  heat  is  then 
sufficiently  raised  to  set  five  ammonia,  which  is  condensed, 
and  the  residue  of  phosphoric  acid  is  dissolved  in  water  for 
re-use.  Thus,  it  is  claimed  that  phosphoric  acid  plays  the 
same  part  in  the  author's  process  as  ammonia  in  the  Solvay 
process  ;  and  that,  as  it  is  constantly  regenerated,  its  cost 
need  not  be  considered  in  view  of  the  hydrochloric  acid 
recovered  by  its  means,  at  a  cost  enabling  it  to  compete 
with  that  obtained  in  the  Leblanc  soda  process. — E.  S. 

PATENTS. 

Sulphuric  Acid,  Manufacture  of,  Improvements  in  the 
[Economy  of  Nitre].  V.  F.  Benker,  Clichy,  France. 
Eng.  Pat.  1168,  Jan.  17,  1895. 

The  liability  to  the  escape  of  yellow  vapours  from  Gay 
Lussac  towers  in  the  manufacture  of  sulphuric  acid  is 
attributed  to  the  presence  in  the  gases  of  too  much  "  hypo- 
nitrous  acid,"  for  which  the  absorbing  capacity  of  sulphuric 
acid  at  60°  B.  is  feeble.  The  loss  thus  occurring  is  pre- 
vented, under  this  invention,  by  injecting  moist  sulphurous 
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acid  into  the  1  isl  chamber  of  the  series  of  chambers  used 
in  such  manufacture,  or  into  'the  portion  of  a  [arge  chamber 
serving  as  the  last  chamber  of  the  series.  The  injecting 
apparatus  is  preferably  made  of  an  alloy  of  lead  with  lit 
per  cent,  of  antimony,  and  contains  two  iojeetor  cones,  the 
outlet  to  which  faces  the  aperture  for  discharge  of  the  sul- 
phurous acid  (moistened  by  admission  of  steam  through  a 
tine  platinum  jet)  into  the  chamber  to  the  side  of  which 
the  apparatus  is  attached.  The  flow  of  both  sulphurous 
acid  and  of  steam  are  duly  regulated,  according  to  the 
coloration  of  the  gases  issuing  from  the  Gay-Lussac  tower. 
It  is  stated  that,  in  a  large  apparatus,  150  to  ■JJO  kilos,  of 
nitrate  may  be  saved  daily  by  use  of  the  described  process. 

— E.  S. 

Ci/anogen  Compounds,  Improvements  in  the  Production  of. 
A.  E.  Morgans,  London.     Eng.  Pat.  2G60,  Feb.  6, 189.5. 

Ci  inogen,  or  compounds  of  cyanogen  with  chlorine,  bro- 
mine, iodine,  or  fluorine,  are  produced  for  the  purpose  of 
extracting  precious  metals  from  their  ores.  One  method 
of  obtaining  cyanogen  consists  in  electrolysing  potassium 
cyanide  solution,  using  a  carbon  anode  and  an  iron  cathode. 
Or,  a  cyanide  is  treated  with  sulphuric  acid  in  presence  of 
manganese  dioxide,  and  the  hydrocyanic  acid  gas  is  led 
over  manganese  dioxide  heated  to  about  2  jo'  F.  Chloro- 
eyanogen  is  produced  by  electrolysing  a  mixture  of  sodium 
chloride  and  a  cyanide ;  or  by  treating  a  mixture  of  sodium 
chloride,  sodium  cyanide,  and  manganese  dioxide  with 
sulphuric  acid  ;  or  a  mixture  of  bleachiug  powder  aud  an 
alkali  cyanide  is  acted  upon  by  a  suitable  acid,  such  as 
hydrochloric  acid.  The  compounds  of  cyanogen  with  bro- 
mine, iodine,  or  fluorine  are  similarly  prepared  by  electro- 
lysieg  a  solution  of  the  respective  salts,  or  by  their 
decomposition  by  means  of  acid  in  presence  of  an  oxidising 
agent.  The  cyanogen,  or  cyanogen  compound,  may  be  used 
direct,  or  be  compressed  into  a  liquid  state  for  transport, 

— E.  S. 

Chlorine,     Manufacture    of.      In/    means     of     Magnesium 

Chloride,   Improvements  in.     T.  11.  Bell,   Middlesbrough. 

From  T.  Schloesing,   Paris.     Eng.   Pat.   3489,  Feb.  18, 

1893. 
The  inventor  has  already  described  in  Eng.  Fat.  11,821, 
1887  (this  Journal,  1888,  G2G),  the  conditions  necessary  for 
dehydrating  magnesium  chloride  obtained  in  a  granular 
state,  and  in  the  present  invention  he  describes  the  apparatus 
required  for  carrying  out  this  and  related  processes.  The 
•'  grains"  of  hydrated  magnesium  chloride  are  heated  in  a 
series  of  superposed  cast-iron  cylinders  through  which  a 
current  of  dry  hydrochloric  acid  gas  is  passed.  Each 
cylinder  is  traversed  by  a  steel  shaft  carrying  spiral  blades, 
which  in  rotating,  impel  the  grains  in  the  uppermost 
cylinder  towards  an  outlet,  through  which  they  pass  ir.to 
the  cylinder  next  below, and  so  ou  uutil  they  are  discharged 
into  a  receptacle.  The  partially  dried  grains  are  then 
heated  to  low  redness  in  the  fireclay  grid  of  a  muffle  fur- 
nace of  brickwork,  through  which  dry  HC1  is  passed.  The 
same  furnace  may  be  used  in  effecting  the  decomposition 
of  the  anhydrous  magnesium  chloride  by  air,  to  obtain 
chlorine.     Details  of  the  construction  are  given  aud  shown. 

The  hot  and  moist  hydrochloric  acid  issuing  from  the 
torrefiers  is  passed  through  a  series  of  carboys  iu  which 
strong  acid  condenses.  The  remaining  gaseous  acid  is  led 
through  coke-packed  towers  down  which  sulphuric  acid  is 
run,  to  render  it  anhydrous  for  re-use.  A  chamber  is 
showu  containing  a  series  of  heated  pans  in  which  the  sul- 
phuric acid  from  the  towers  is  concentrated,  the  strong  acid 
passing  from  the  last  of  the  pans  into  a  leaden  box  set  over 
a  Urn  ,  to  which  is  also  admitted  the  strong  liquid  hydro- 
chloric acid  previously  recovered  by  condensation.  The 
gaseous  11**1  given  off  may  be  completely  dried  by  passage 
through  -i  sulphuric  acid  tower,  ready  for  application  iu  the 
process. —  K.  S. 

Zinc  Chlorides,  Improvements  in  the  Production  if. 
t '.  I  In.  pniei,  Giessen,  Germany.  Eng.  Pat.  5C62,  March 
is.  189  i. 

Zltrc  oxide,   such   as  that   derived   from  the   roasting  of 
.  ilamine    and    /.inc    blende,    is   digested    with    solution  -of 


magnesium  chloride  or  zinc  chloride,  and  carbonic  acid  is 
passed  in  to  throw  down  zinc  carbonate,  which  may  then 
be  converted  iuto  zinc  chloride  by  digestion  with  calcium 
chloride,  as  described  in  Eng.  Pat.  11.724,  1894  (this 
Journal,  1895,  .">S1).  Ziuc  o::ide  may  be  treated  with  cal- 
cium chloride  solution  and  at  the  same  time  with  carbonic 
acid  to  obtain  zinc  chloride  in  solution  and  a  precipitate  of 
calcium  carbonate.  Residual  liquors  of  the  manufacture  of 
sodium  and  potassium  salts,  and  such  as  occur  in  the  treat- 
ment of  copper  and  nickel  ores,  containing  calcium  and 
magnesium  salts,  with  or  without  iron  salts,  may  be  used  in 
the  process.  Metals  more  electro-negative  than  zinc  may 
he  separated  from  solutions  of  zinc  salts  by  electrolysis  in 
the  manner  directed  in  Eng.  Pat.  13,336,  1893  (this  Journal, 
1894,744).  Zinc  oxide  may  also  be  dissolved  by  solution 
of  a  caustic  alkali,  and  be  precipitated  as  described,  for 
conversion  into  chloride.  The  alkaline  solutions  tiny  Be 
used  again  and  again.  Sulphates  of  iron,  magnesium,  an  1 
other  metals  maj  be  caused  to  react  with  sodium  or  pptas 
sium  chloride  at  a  low  temperature,  to  obtain  chlorides 
suitable  for  use  in  dissolving  zinc  oxide. — E.  S. 

Alkali-Chlorates,  Improvements  in  the  Electrolytic  Manu- 
facture of.    .1.  Wetter,  London.     From  The  Elektrizitats- 

Aktiengesellschaft    vnrmals   Schuckert   and     Co.,    Xiirn- 
berg,  Bavaria.     Eng.  Pat.  7364,  April  lu,  1895. 

It  is  proposed  to  dispense  with  porous  divisions  between  the 
electrodes,  and  to  employ  a  solution  of  the  alkali  chloride 
saturated  at  ordinary  temperatures.  The  electrolyte  is 
worked  at  a  temperature  preferably  from  40°  to  100' C, 
with  a  current  density  of  500  to  1,000  amperes  per  square 
metre.  2  to  3  per  cent,  of  potassium  bicarbonate  is  added 
to  the  electrolyte  to  maintain  alkalinity  next  the  anode 
(free  caustic  is  to  be  avoided),  and  periodically,  carbon 
dioxide  is  admitted.  Instead  of  carbonates,  organic  com- 
pounds (fatty  acids,  or  oxy-fatty  acids,  especially  acetic 
and  oxalic  acid  or  carbohydrates,  such  as  saccharose, 
dextrose,  or  dextrin)  may  be  added  to  the  bath,  yielding 
carbonic  acid  on  their  further  oxidation  at  the  anode.  "  The 
yield  of  chlorate  is  a  maximum  at  the  beginning  of  the 
process,  and  drops  as  the  contents  of  chlorate  increase. 
The  process  should  therefore  be   interrupted   as  soon  as  the 

consumption   of    current    for   the   further    produeti i 

chlorate  exceeds  a  limit  determined  by  the  cost  of  the 
motive  power."— J.  C.  R. 

( 'austic  Soda,  Hydrogen,  and  Chlorine,  Improved  Process 
for  Obtaining,  by  Electrolysis  of  Sea  Water,  and  in 
Treating  the  By-Products  obtained  during  such  Proa  is. 
G.  P.  Baldo,  Trieste,  Austria.  Eng.  Pat.  18,406,  del.  2. 
1895. 

Si  \-water  is  evaporated  to  a  specific  gra\  tty  "f  1  -0G0,  and 
then  electrolysed.  The  anode  is  placed  in  a  porous  p. it. 
The  cathode  is  iu  the  form  of  a  pot  surrounding  it.  These 
two  are  filled  with  the  electrolyte.  A  third  pot  encloses 
these  again,  and  forms  a  water  or  cooling  jacket.  The 
soda  liquor  produced  in  the  cathode  compartment  is  drawn 
off  from  time  to  time.  The  hydrogen  is  eliminated.  The 
chlorine  may  be  collected  for  use.  *'  The  residue  in  the 
porous  pot  contains  chloride  of  sodium      .      .  and  free 

sulphuric  acid.  '  This  residue  is  subjected  to  distillation. 
The  l.tst  quarter  coming  over  contains  dilute  hydrochloric 
acid  produced  by  the  action  of  the  sulphuric  acid  en  the 
chloride  of  sodium.  The  dry  residue  is  heated  to  redness 
and  the  acid,  vapours  passed  through  barium  chloride 
solution,  ami  then  through  the  weak  solution  previously 
obtained  by  distillation,  to  brim:  it  up  to  the  desired  strength. 

—J.  C.  R. 


VIII.— GLASS.  POTTERY.  ENAMELS. 

PATENT. 

Translucent  Enamel,  Improvements  in.     SV.  Lutwyche  and 

W.  li.  l.utw  vein-,  1. no, inn.     Eng.   Pal    5984,  March  21, 

1895. 
Thk  inventors  claim  the  use  of  the  following  materials  in 
the  proportions    named   for  the   production   of  translucent 
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enamel: — Boric  acid,  80  to  100;  zinc  oxide,  50  to  80; 
stannic  acid,  30  to  40;  powdered  flint,  50  to  60;  Felspar, 
.'>  to  10;  pearl  ash,  2  to  5  ;  carbonate  of  soda  {Set  de  St. 
Gobain),  20  to  30  j  bone  ash.  5  to  9  ;  calcined  borax,  8  to 
12  ;   nitre,  2  to  5;   chloride  of  sodium, 5  to  9  par:-. 

For  colouring  the  enamel  blue,  hydrate  of  alumina  and 
hydrated  protoxide  of  cobalt  (Bleu  de  Sevres  i  may  be  used  ; 
for  black,  the  preparation  of  oxide  of  manganese  known  as 
oxyde  noir  de  Dubois;  for  yellow,  oxide  of  antimony  or 
oxide  of  uranium  ;  for  pink,  carmine. — V.  C. 


about  25  per  cent,  of  water  remaining,  and  quicklime  is 
added.  In  general,  equal  quantities  of  the  dried  residues 
and  of  quicklime,  are  used,  but  for  hydraulic  cement,  the 
quantity  of  lime  is  less. — V.  C. 


IX.-BUILDING  MATERIALS.  CLAYS. 
MORTARS.  AND  CEMENTS. 

Cement    Mortar,    Influence    of    Character   of    Sand    on. 
A.  S.  Cooper.     J.  Franklin  lust.  1995,  8,  321-  339. 

The  author  has  made  numerous  experiments  on  the  influence 
of  sands  of  varying  fineness  and  character  of  grain  on  the 
tensile  strength  of  cement-mortar  briquettes  prepared 
with  them.  He  arrives  at  the  following  conclusions : — 
( 1 . )  ( Ither  things  being  equal,  a  fairly  coarse  sand,  e.g.,  one 
passing  through  a  12  sieve  (1'.'  wiresto  the  inch)  and  caught 
on  a  1G  sieve,  gives  mortars  of  higher  tensile  strength 
than  do  finer  sands.  (2.)  This  effect  of  size  of  grain  dis- 
appears with  sands  fine  enough  to  pass  a  40-mesh  sieve  and 
caught  on  a  GO-mesh  sieve ;  sands  finer  than  this  give 
similar  results.  (:*.)  The  character  of  the  surface  of  the 
grains  is  of  moment.  Mere  sharpness  of  grain  is  not  the 
only  point  to  be  considered,  for  an  extremely  sharp  sand 
may  have  a  smooth  surface  on  each  facet,  and  a  moderately 
rough  surface  is  preferable. — B.  B. 

PATENTS. 
Wood,   Treatment    oj,   with    a    Vine    to   Preserving    and 
Colouring    the   .same.      ft.    Aitken.   London,      lam      Pat, 
2710,  Feb.  7,  1895. 

Ai.tbocgh  the  lighter  paraffin  oils  are  said  to  protect 
timber,  they  disappear  after  a  time  through  rain  and  climatic 
influences,  leaving  only  the  heavier  oils  in  the  wood,  and 
these  are  sufficient  to  protect  the  timber  from  decay.  The 
invention  consists  in  taking  the  heavier  oils  or  waxes  of  the 
distillation  of  mineral,  animal,  or  vegetable  oils  and  mixing 
them  under  pressure  and  at  an  elevated  temperature  with 
naphtha  or  other  solvent.  The  solution  is  then  forced  into 
the  wood  in  the  same  way  as  when  creosoting  is  adopted, 
after  which  the  naphtha  is  recovered  from  the  wood  by 
distillation,  leaving  the  heavy  oil  in  the  timber  to  protect  it 
from  decay.  By  this  means  a  small  amount  of  heavy  oil 
will  thoroughly  preserve  wood,  whilst  the  latter  will  be  clean 
to  work  and  handle,  and  rem.'.in  light  and  elastic.  It  is 
claimed  that  only  one  fifth  the  weight  of  heavy  oil  is 
required  compared  with  creosote.  For  colouring  the  wood, 
such  dyes  are  used  as  are  soluble  in  the  solvent  employed 
to  dissolve  the  oils,  with  which  the  wood  is  being  treated. 

— D.  B. 
Portland   and   other  Similar  Cement,    New   or  Improved 

Process     and     Apparatus    for    the    Manufacture     of. 

E.  H.   Hurry,  New   Brighton,  U.S.,  and  H.   J.  Seaman, 

Catasauqua,     Pennsylvania,   U.S.      Fng.    Pat.     23,1  15, 

Dec.  3,  1895. 

I>'  ordinary  practice,  the  hot  clinker  is  spread  on  floors  to 
cool,  a  process  which  is  wasteful  of  time  and  space,  and 
also  requires  that  a  large  amount  of  material  shall  always 
be  undergoing  treatment  in  the  works,  even  for  a  moderate 
output.  In  the  present  invention,  the  hot  clinker  is  broken 
into  small  pieces,  then  wetted  by  a  stream  of  water,  and 
passed  through  a  rotating  conduit,  where  it  is  subjected  to  a 
strong  draught  of  air,  which  cools  the  material ;  so  that  by 
the  time  it  reaches  the  end  of  the  conduit,  it  is  in  a  condition 
for  immediate  handling. — V.  (.'. 

Cement  and  Cement-Mortar,  An  Improved  Process  for  the 

Manufacture   of.      M.    NahDsen,   Schonebeek,    Prussia. 

Eng.  Pat.  24,898,  Dec.  28,  1895. 

The  waste  residues  of  the  manufacture  of  sulphate  of  alumina 

are  washed  and  partly  dried  by   the  aid  of  gen'le  heating, 


X.-METALLURGY. 

Certain   Metals,  Solution  and  Diffn\ion  of,  in   Mercury. 
W.  .1.  Humphreys.     Pro.-.  Chem.  Soe.  1896,  [159],  9.  ' 

'I'm:  author  has  examined  quantitatively  the  solution  and 
diffusion  of  tin,  had,  bismuth,  zinc,  copper,  and  silver  in 
mercury  with  a  view  to  determining  the  extent  to  which 
these  phenomena  differ,  if  at  all,  from  the  solution  and 
diffusion  of  non-metallic  solids  in  liquids.  Pieces  of  metal 
were  placed  on  the  upper  sm face  of  a  column  of  pure 
mercury,  and  samples  of  the  liquid  were  taken  at  definite 
depths  below  the  surface,  aud  the  amount  of  foreign  metal 
estimated.  As  far  as  the  experiments  go.  the  author  con- 
cludes that  the  solution  and  diffusion  of  metals  in  mercury 
do  not  essentially  differ  from  those  of  non-metallic  solids  in 
liquids.  Copper  and  silver  dissolve  in  mercury  to  a  very 
small  extent  at  ordinary  temperatures,  but  diffuse  very 
rapidly. 

Nickel  Carbonyl,  A  Method  for  Preparing.     H.  Kiev. 
Ber.  1895,  28,  2512—2514. 

The  author  has  made  the  interesting  observation  that  nickel 
carbonyl  (together  with  carbon  monoxide)  is  formed  when 
metallic  sodium  acts  ou  ethyl  oxalate  in  presence  of  a  haloid 
salt  of  nickel.  The  following  process  is  adopted:  —  A 
mixture  of  finely  powdered  anhydrous  nickel  chloride,  anil 
sodium  cut  in  small  pieces,  contained  in  a  gas-evolution 
flask,  is  covered  with  petroleum  ether,  and  heated  on  a 
water  bath  at  90°  < '.  Dry  ethyl  oxalate  is  then  added  drop 
by  drop  through  a  tap-funnel,  and  the  gas  evolved  passed 
through  a  flask  placed  in  cold  water  in  order  to  separate 
volatilised  ether,  &c.  The  proportion  of  nickel  carbonyl 
formed  is  small  (less  than  5  per  cent.),  but  it  is  readily 
detected  iu  the  gas  by  its  odour,  aud  by  the  greenish  tinge  it 
imparts  to  the  flame  when  burnt.  Passed  through  a  red- 
hot  tube,  the  gas  deposits  a  brilliant  film  of  metallic  nickel. 
Attempts  to  prepare  carbonyl  compounds  of  other  metals 
in  this  way  failed  signally,  even  in  the  case  of  iron. 

— H.  T.  P. 

Chromium    Amalgam   mid  some    Properties    of   Metallic 
Chromium.     J.  Feree.     Comptes  rend.  121,  822 — 824. 

The  author  has  obtained  the  amalgam  of  chromium  by  an 
electrolytic  method  which  has  not  been  previously  em- 
ployed. When  a  solution  of  chromium  chloride  is 
electrolysed,  without  special  precautions,  with  a  negative 
electrode  of  mercury,  the  mercury  takes  up  hut  little 
chromium,  and  a  brownish-black  chromium  oxide  is  formed 
in  the  liquor.  The  author  used  160  grms.  of  crystallised 
chromium  chloride  with  100  grins,  of  concentrated  hydro- 
chloric acid  and  740  grms.  of  water,  with  a  current  of  22 
amperes.  In  this  way  it  was  possible  to  obtain  li  kilo,  of 
solid  chromium  amalgam  in  a  very  short  time.  The 
amalgam  was  washed  with  water,  and  the  mercury  pressed 
out  by  squeezing  in  chamois  leather.  For  analysis  the 
amalgam  was  heated  in  a  current  of  oxygen,  and  the 
chromium  estimated  in  the  resulting  oxide.  This  showed 
that  the  amalgam  has  the  formula  Hg3Cr.  Ou  pressing  it 
for  some  minutes  between  filter-paper,  at  a  pressure  of  200 
kilos,  per  sq.  centimetre,  the  amalgam  lost  mercury,  and  a 
fresh  amalgam  of  the  formula  HgCr  was  obtained.  This 
amalgam  is  harder  than  the  first,  but  it  changes  in  the  air 
more  readily,  and  its  surface  soon  becomes  covered  with 
little  drops  of  mercury.  By  distillation  in  vacuo  at  300°, 
one  of  these  amalgams  yields  a  chromium  of  different  pro- 
perties to  that  obtained  by  Deville  and  Fremy.  It  fires 
spontaneously  in  the  air,  and  absorbs  at  the  same  time  both 
oxygen  and  nitrogen,  the  heat  disengaged  raising  the  whole 
mass  to  a  red  heat.  In  this  respect  it  resemble*  manganese 
obtained  in  the  same  way.  Heated  in  a  current  of  nitrogen 
it  becomes  incandescent  and  forms  chromium  nitride.  It 
absorbs  sulphur  dioxide  in  the  cold,  becoming  incandescent, 
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and  if  heated  verj  lightly  in  a  current  of  either  carbon 
monoxide  or  dioxide,  it  becomes  red-hot  by  the  reaction. 
The  ant  lior  proposes  to  further  study  the  products  of  these 
reactions. — A.  W. 

Aluminium   Solders.     J.  Richards.     J.  Franklin  Inst. 
18S5,  5,  351—355. 

Aetek  many  trials  the  author  has  found  that  an  alloy  com- 
posed of  aluminium  1,  phosphor  tin  (lo  percent.)  1,  zinc  11, 
tin  29  parts  by  weight,  is  effective  as  a  solder  for  aluminium. 
The  zinc  and  tin  in  this  solder  approximate  to  the  propor- 
tions required  by  the  formula  Sn  ,Zn3.  The  solder  is  said  to 
be  capable  of  use  with  a  soldering  iron,  and  not  to  disinte- 
grate after  exposure  to  air,  as  is  often  the  case  with 
tin-aluminium  alloys. —  B.  1!. 

Zinc,  Sulphur  mid  Curium  in.     \i.  Funk.      Bar.  1S9:'>.  28, 
3129-  3132. 

Tiik  proportion  of  sulphur  in  purified  zinc  is  found  to  range 
from  o  to  2|  parts  per  10  million  ;  and  the  last  traces  may 
be  extracted  by  continually  remelting  the  metal  and  passing 
it  through  an  asbestos  filter.  From  this  it  would  appear 
that  sulphur  is  not  appreciably  soluble  in  molten  zinc,  but 
that  when  present  in  the  metal  it  exists  as  sulphide.  The 
test  for  traces  of  sulphur  may  conveniently  be  made  by 
treating  about  20  grins,  of  zinc  with  hydrochloric  acid  in  a 
200-c.c.  flask,  and  collecting  the  hydrogen  sulphide  in  the 
escaping  gases  by  means  of  a  sloping  Pettenkofer's  tube 
containing  12"5  c.c.  of  a  2  per  cent,  zinc  sulphate  solution 
mixed  with  an  equal  volume  of  0-5  per  cent,  ammonia 
solution,  and  protected  from  the  hydrogen  sulphide  of  the 
air  by  a  caustic  soda  guard-tube.  When  the  zinc  is  quite 
dissolved  (which  may  require  a  long  time  if  the  metal  be 
pure,  unless  platinum  wire  is  wound  around  it),  the  contents 
of  the  tube  are  transferred  to  a  glass  cylinder  of  40  c.c. 
capacity,  and  the  tube  is  rinsed  with  2  c.c.  of  dilute  hydro- 
chloric acid  ;  this  is  added  to  the  now  acid  liquid  in  the 
cylinder,  which  is  then  diluted  to  30  c.c.  Finally  there  is 
added  1  e.c.  of  a  solution  of  n-amido  dimetbylaniline  in 
hydrochloric  acid  (1:500)  and  a  drop  of  a  10  per  cent, 
ferric  chloride  solution,  [n  the  presence  of  hydrogen  sul- 
phide a  blue  colour  appears  within  a  few  minutes,  which  is 
quite  permanent,  and  may  be  colorimetrically  compared 
with  other  solutions  of  known  strength.  This  colorimetric 
process,  due  to  Fischer  (Zeits.  f.  auorg.  Chem.  9,  144),  is 
accurate,  and  will  detect  0-001  ingrin.  of  HSS  in  30  c.c.  of 
solution.  Commercial  hydrochloric  acid  is  never  quite  free 
from  sulphur  dioxide  or  hydrogen  sulphide,  and  should 
therefore  be  boiled  before  use  with  a  trace  of  potassium 
chlorate,  the  excess  of  chlorine  being  afterwards  removed  by 
the  addition  of  pure  zinc  or  of  alcohol. 

Traces  of  carbon  were  also  found  in  zinc,  but  like 
sulphur,  the  carbon  can  be  removed  from  the  zinc  by 
filtration  of  the  fluid  metal.— W.  O.  M. 

Zinc-Fume   Condenser,    Explosion    in.     C.   F.   McKenna. 
Sch.  of  .Mines  Quart.  1896,  17,  171  —  17  I. 

Tin.  explosion  referred  to  occurred  iu  the  condensers 
attached  to  a  blast-furnace  making  spiegeleisen  at  the 
Passaic  Zinc  Company's  works  in  Newark  (N.J.).  The 
blast-furnace  in  question  was  re-erected  in  1893,  and  is 
37  ft.  to  the  stock  line,  with  6  ft.  :>  in.  hearth  and  10  ft.  bosh  ; 
it  is  water-cooled  to  the  mantel,  and  has  six  tuyeres  with 
3  •,")-in.  nozzles  placed  .">  ft.  Gin.  above  the  hearth.  The 
capacity  of  the  furnace  is  2,323  cb.  ft.,  and  its  daily  output 
20  to  21  tons  of  Spiegel.  It  is  charged  through  a  bell  and 
hopper,  ami  is  provided  with  a  blast  of  2,200  eh.  ft.  per 
minute  at  a  pressure  of  5  lb.  and  a  temperature  of  SS2°  F. 
The  zinc-iron-manganese  ores  of  Franklin  (N.J.)  ate  used 
after  the  removal  of  a  portion  of  the  zinc.  The  zinc  is 
reduced  mainly  in  the  lower  part  of  the  furnace,  ami  is 
partly  reoxidised,  and  escapes,  together  with  much  re- 
duced zinc,  in  the  form  of  the  impalpable  "  blue  powder," 
which  sometimes  contains  90  per  cent,  of  finely-divided 
metallic  zinc  ;  a  small  portion  is  deposited  in  the  form  of 
retions  at  the  throat  of  the  furnace,  where  a  sudden 
lowering  of  temperature  takes  place. 

The  condensers  are  in  duplicate,  and  are  used  alternately. 
Each  set  consists  of  eight  clusters  of  nine  vertical  sheet-steel 


pipes,  connected  at  top  and  bottom  with  separate  rectangular 
cast-iron  chambers.  The  bottom  boxes  are  I  ft.  10  in.  square, 
and  7  ft.  3  in.  in  height,  but  had  been  filled  up  to  the  extent 
of  one-third  by  brickwork,  as  the  capacity  was  too  great,  the 
brickwork  sloping  towards  discharging-doors,  2  ft.  by  3  ft., 
hung  from  the  top  in  such  a  way  that  when  the  furnace  is 
stopped  they  are  free  to  blow  open.  At  the  top  there  are 
nine  circular  openings  1 1  in.  in  diameter  closed  by  lids 
weighing  about  50  lb.  each,  and  also  free  to  open  outwards. 
From  the  last  box  in  the  set  a  gas  flue  36  in.  in  diameter 
leads  to  the  stove  and  boilers.  On  the  morning  of  the 
accident,  the  furnace  was  stopped,  and  the  downcomer-valve 
changed  so  that  the  set  of  condensers,  which  had  been  in 
use  for  some  days,  was  cut  off.  A  door  in  the  lower  boxes 
was  then  propped  open,  and  some  of  the  lids  on  the  upper 
boxes  were  opened,  when  a  slight  explosion  occurred, "which 
blew  away  the  block  from  the  lower  door,  so  that  this 
became  closed.  At  once  a  tremendous  explosion  occurred, 
wrecking  one  end  of  the  set,  scattering  broken  castings,  and 
covering  the  workmen  with  pyrophoric  zinc  fume  in  active 
combustion.  So  explosion  of  similar  magnitude  has  been 
recorded  before,  but  slight  puffs  of  explosion  have  occurred 
in  the  horizontal  pipes  when  air  has  leaked  in  through 
valves  or  cleaning-holes.  The  combustion  of  zinc  powder, 
however,  is  not  continuous.  The  air  on  the  morning  in 
question  was  humid,  but  the  condensers  hail  often  been 
changed  previously  without  accident  under  quite  similar 
conditions.  It  would  seem  probable  that  the  composition 
of  the  gases  iu  the  condensers  was  just  suitable  for  forming 
an  explosive  mixture  with  the  air  introduced,  and  that  the 
mixture  was  fired  by  the  first  particle  of  zinc  which  was 
pyrophoric,  whilst  the  presence  of  moisture,  leading  to  the 
formation  of  hydrogen  by  contact  with  the  zinc  dust,  may 
have  aggravated  the  disaster.  Since  the  accident  the  con- 
densers have  been  cooled  before  opening,  but  slight  explo- 
sions have  occurred  even  then.  At  present  the  doors  and 
lids  are  operated  mechanically  from  a  safe  distance,  and  the 
residual  gases  are  swept  from  the  condensers  as  quickly  as 
possible  after  the  set  has  been  shut  off.  A  pressure  of 
20  tons  consolidates  the  blue  powder  (fume)  to  a  metal-like 
material  which  oxidises  with  difficulty;  otherwise  the  blue 
zinc  powder  may  fire  spontaneously,  even  in  the  cold. 

— W.G.M. 

Dust    and  Fume,    Metallurgic,    Methods    for    Collecting. 
M.  W.  lies.     Seh.  of  Mine's  Quart.  1896,  17,  '.'7— US. 

The  author  classifies  the  methods  employed  in  collecting 
fume  in  five  classes  : — 

(1.)  Those  in  which  ii  is  deposited  by  its  own  weight  in 
long  flues,  with  or  without  enlarged  settling  chambers 
placed  near  lo.  or  distant  from,  tin  furnace.  —  Such 
chambers  may  collect  dust,  which  consists  merely  of  tine 
broken  particles,  but  are  never  completely  successful 
with  fume,  which  is  infinitely  finer  than  dust,  and  is 
produced  through  the  agency  of  heat.  The  collection 
is  most  perfect  with  long  flues  which  have  a  large 
surface,  and  as  many  angles  aim  turns  as  possible:  the 
changes  of  direction  are  frequently  made  by  the  introduc- 
tion of  baffles,  but  ihe  resulting  interference  with  the 
draught  of  the  furnace  may  seriously  affect  the  output, 
and  may  even  occasion  a  greater  loss  than  the  sacrifice  of 
all  the  dust  and  fume  produced;  this  is  especially  the  case 
in  roasting  furnaces,  in  which  dependence  is  placed  npon 
chimney  draught.  The  most  elaborate  system  of  dust 
chambers  in  the  world  is  probably  at  Mechernich  (Ger- 
many), aud  although  much  fume  containing  7n  per  cent,  of 
lead  is  recovered,  yet  even  here  the  Ins.  is  very  great.  It 
ma\  be  said  that  almost  all  flues  in  metallurgical  works 
should  be  higher  and  wider  than  they  at  present  are ;  for 
the  velocity  of  the  g.iscs  containing  metalliferous  particles 
is  nearly  always  too  great  ;  whilst  almost  universally  in 
such  works,  economy  would  result  from  the  substitution 
of  fan  draught  for  chimney  draught.  The  Dee  Mink  I. cad 
Works  (X.  Wales)  had  flues  tu  i  miles  in  length;  in 
Germany  the  Sues  are  in  one  instance  three  miles  long;  all 
the  had  smelters  in  Utah  employ  long  dust  chambers,  whilst 
the  Pneblo  smelters,  treating  argentiferous  had  ores,  use 
simple  -iusl  chambers,  and  the  lead  smelters  in  l.eadville 
(Colorado)   and  the  copper  smelters  at   Butte  (Montana) 
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have  short  flues,  few  and  simple.  The  system  adopted  by 
Bunch,  of  the  Chicago  and  Aurora  Smelting  and  Defining 
Company  (Illinois),  is  specially  commended:  the  smoke 
from  his  blast  furnaces  passes  through  a  sheet-iron  pipe, 
7  ft.  in  diameter,  with  hopper-shaped  receptacles  to  receive 
the  deposit,  and  sliding  doors  beneath  ;  after  pas-ing  this 
pipe,  it  is  joined  by  the  smoke  from  the  refining  plant  ;  and 
the  mixed  gases  are  conducted  through  a  long  underground 
dust  chamber,  with  stone  walls  and  a  brick  roof,  and  with 
4-in.  brick  partitions  built  transversely  nearly  to  the  centre, 
from  the  left-  and  right-hand  walls  alternately,  so  that  the 
fume  is  caused  to  take  a  devious  path  during  its  progress 
through  the  chamber  ;  dwarf  transverse  walls  are  also  built 
tit  intervals  to  a  height  of  2  ft.  from  the  floor,  to  check 
the  drifting  of  deposited  fume  along  with  the  gaseous 
current.  Iron  pipes  are  cheaper  than  brick  chambers, 
whilst  they  cool  the  gases  more,  and  collect  a  larger  pro- 
portion of  fume ;  but  they  must  be  well  painted.  The 
author  finds  that  the  best  paint  for  all  iron  surfaces  is  that 
known  as  silico-grapbite  paint,  ground  in  oil,  thinned  with 
boiled  linseed  oil,  and  with  a  sufficient  addition  of  No.  2 
•dryer.  Comparing  American  with  Kurnpean  practice,  it 
may  In-  said  that  the  flues  in  the  former  ca<c  are  measured 
l>\  feet,  in  the  latter  case  by  miles. 

(2.)  The  filtering  of  the  dust  through  Jlues.  towers,  or 
chambers,  containing  brushwood,  iohe,  coarsely  * 
fabric,  At.  ;  with  water  in  jet,  spray,  or  intermittent  stream, 
to  prevent  clogging. — Brushwood  has  now  been  generally 
abandoned  as  useless ;  coke  is  but  little  better,  except  For 
the  short  time  which  elapses  before  its  pores  become 
choked.  Wire  screens  are  always  unsatisfactory.  The 
use  of  water  has  never  proved  successful,  owing  in  part  to 
the  difficulty  of  mixing  fume  and  water.  A  system  ot  coke 
filters  has  been  employed  at  Balbach's  works  (New  Jersey"), 
but  the  author  does  not  recommend  any  method  in  this 
division. 

(3.)  77ic  forcible  projection  of  steam  or  drops  of  watei 
into  or  across  the  current  of  smoke. — The  main  difficulty  in 
these  processes  is  due  to  the  solution  of  sulphur  dioxide  in 
'  the  water,  and  the  formation  of  liquids  which  attack  the 
mortar  and  brickwork,  or  the  iron  of  the  flues.  The 
best  system  consists  in  passing  the  smoke  sinuously 
through  a  long  underground  flue,  and  then  upwards  through 
a  compartment  in  a  brick  chamber  10  ft.  wide  by  20  ft. 
long  by  12  ft.  high;  thence,  passing  over  the  top  of  the 
partition  wall,  it  is  led  downwards  through  a  series  of  1-in. 
drain  tiles  supported  on  planking,  and  upwards  again  over 
similar  tiles,  being  finally  forced  by  90-in.  Sturtevant  fans 
"through  a  long  wooden  tack  with  hanging  curtains  (which 
force  it  into  close  contact  with  the  water),  and  a  short 
■chamber,  to  the  brick  stack.  In  the  two  tiled  compart- 
ments and  the  curtained  tank  the  smoke  is  subjected 
continuously  to  the  action  of  water  spray.  Such  a  system 
was  used  1>\  the  St.  Louis  Smelting  and  Refining  Company, 
and  the  smoke  issuing  from  the  stack  was  but  slightly 
misty  in  appearance.  The  author  would  prefer  a  double 
set  of  condensing  chambers,  which  could  be  used  alter- 
nately, and  would  build  them  of  glazed  brick  and  heavy 
spar  mortar. 

(4.)  Passing  the  smoke  through  water ;  and  (5),  passing 
it  through  water  in  which  wire  gauze  diaphragms  are 
immersed. — The  former  method  proved  a  failure,  and  is 
obsolete.  Experiments,  reported  successful,  were  tried  for 
the  Sheffield  Smelting  Company  by  French  and  H.  J.  and 
J.  W.  Wilson,  who  forced  the  smoke  through  a  7-in.  depth 
of  water,  containing  a  number  of  horizontal  copper-gauze 
diaphragms,  with  15  meshes  to  the  linear  inch:  using  a 
Root's  blower  absorbing  2-5  to  3  horse-power  for  the  gases 
from  a  furnace  smelting  15  tons  of  lead  ore  per  diem.  Oil 
and  pyroligneous  acid  have  been  found  more  successful 
than  water  in  retaining  the  dust,  where  no  gauze  baffles 
have  been  employed.  The  condensed  matter  obtained  by 
these  methods  is  not  in  a  desirable  form,  and  there  would 
be  difficulty  in  handling  250,000  cb.  ft.  of  gas  per  minute, 
as  is  frequently  necessary. 

(6.)  The  use  of  metal  plates,  hung  in  dust  chambers, 
parallel  to  their  length. — This  system  has  been  used  at 
Kms  (Amer.  Inst.  Hiu.  Eng.,  February  1883).    The  method 


is  only  successful  in  long  chambers  (<f.  Eng.  and  Mining  J., 
July  1,  1882). 

(7.)  The  use  of  sialic  electricity. — Lodge's  suggestion  of 
passing  high-tension  electrical  discharges  through  the  fume 
has   been  tried  on   a   practical   scale   at   Bagilt  (N.  Wales), 

I  in  the  works  of  Messrs.  Walker,  Parker,  and  Co.,  but  has 
been  abandoned,  because,  although  the  deposit  was 
effectually  and  rapidly  produced  in  a  closed  chamber,  no 
deposition   occurred  when  the   method   was  applied  to  the 

I   gases  in  motion  in  the  flues  ;  the  temperature  of  the  gases 

,  had  do  influence  on  the  result,  and  the  effect  of  moisture 
was  excluded.     The  author  is  of  opinion  that  this  method 

j  may  be  made  successful,  and  urges  the  reduction  of  speed 
By  introducing  a  system  such  as  that  described  by  Cowper 
(Inst.  C.K.  1892-93,  112,  Part  II.)  in  a  discussion  upen 
papers   by   Collins    and    Malcolmson.      This    consisted    in 

1  causing  the  furnace  gases  to  divide  themselves  between  a 
large  number  of  flues  placed  parallel  to  one  another,  and 
communicating  by  small  apertures  with  the  main  furnace 
flue  at  the  one  end  and  with  the  stack  flue  at  the  other. 
A  plant  of  this  nature  put  up  in  Spain  had  collected 
190,000  lb.  of  fume  in  six  months. 

(8.)  Filtration  through  cloth  or  other  textile  fabric. — 
The  filters  are  usually  in  the  form  of  hags  of  coarsely 
woven  muslin  or  canvas.  For  business  reasons  the  author 
gives  no  account  of  these  systems,  but  appends  a  short 
bibliography,  and  refers  to  the  Barflett  zine-lead  process 
(see  this  Journal.  1894,  13,  41).— W  G.  M. 

Copper    ami    Concentrated    Sulphuric    Acid,    Reactions 

between.     C.  Baskerville.     J.   Amer.   Client.   Soc.    1895 
17,  90  1—912. 

Tin:   reactions  between  copper  and   strong  sulphuric   acid 

may  be  classed  as  primary  and   set dan  ;  and   in  regard 

to  the  latter,  the  author's  work  accords  in  the  main  with 
that  of  Pickering  (J.  Chem.  Soc.  1878,  33j  112).  The 
primary  reactions  are — 

(1)  Cu  +  2H„S()4  =  CuSO,  +  SO,  +  2H,U 

(which  may  be  regarded  as  taking  place  in  two  stages,— 

(a)   Cu  +  H„St),  =  CuSO,  +  II.,,  and 
(b)  H2  +  H,S04  =  SO.,  -i-  4H>  I, 

although  no  hydrogen  could  be  detected  in  the  evolved 
gases)  ;  and  (2)  5Cu  +  4H,SO,==  Cu„S  +  3CuSl  \  ,  111,0. 
Using  sulphuric  acid  of  1  -84  sp.  gr. "and  copper  ribhm'in 
an  atmosphere  of  hydrogen  or  carbon  dioxide,  it  was  found 
that  the  former  reaction  predominated  at  temperatures 
between  0'  and  270°  C,  the  proportion  of  the  mixture 
reacting  according  to  equation  (2),  increasing  from  0°  to 
100°,  reaching  a  maximum  at  from  100°  to  130°,  and  then 
decreasing  up  to  27o"J,  when  only  reaction  (1)  was  in 
operation,  and  no  black  residue  was  formed.  At  tempera- 
tures below  100°,  only  the  primary  reactions  occurred  ;  but 
at  higher  temperatures  a  prolonged  action  generally  led  to 
secondary  effects,  and  always  did  so  as  soon  as  the  whole 
of  the  free  copper  had  been  dissolved.  The  black  deposit 
formed  according  to  equation  (2)  has  been  observed  and 
differently  interpreted  by  Berzelius  and  others,  but  the 
authors  find  that  in  nearly  all  cases  it  is  practically  pure 
t  'a  ST. 

The  secondary  reactions  result  from  e  juation  (2)  ;  they 
ate  (numbered  serially)— 

(8)    Cu,S  +  2H,S(>4  =  CuS  +  (  uSO,  +  SI).,  +  211,' i,   and 
(4)   CuS  +  2H,SUJ  =  CuSt)4  +  S  +  S  ),  +  21/,'  ). 

As  might  be  expected,  these  reactions  take  place  simul- 
taneously, hut  in  varying  proportions.  By  experimenting 
at  14u'  — 150'  C,  us-ing  an  excess  of  copper,  all  the 
primary  and  secondary  actions  were  ol  ervablc,  and  sulphur 
was  deposited  on  the  sides  of  the  flask,  whilst  an  excess  of 
sulphur  was  found  in  the  cuprous  sulphide  formed.  No 
hydrogen  sulphide  could  be  detected,  and  the  occurrence 
of  sulphur  on  the  flask  walls  is  apparently  due  to  the 
sublimation  of  sulphur  produced  by  the  direct  decomposition 
of  sulphuric  acid. 

In  one  instance,  where  copper  strips  were  one-third 
immersed  in  the  acid  at  250'  C.  in  an  Krlenmeyer  flask 
from  which  the  air  had  not  been  removed,  the  black  residue 
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consisted  of  ;ir.  almost  pure  oxysulphide  having  the  formula 
Cu0.2Cu2S.     W.  G.  M. 

Tellurium,    lis  Separation    from   Copper    Residues.      C. 

Whitehead.  .1.  Amor.  Chem.  Soc.  1895,  17,  849—855. 
Tin:  extremely  refractory  character  of  telluride  gold  ores 
has  rendered  it  customary  to  smelt  them  with  those  of  lead  or 
copper.  In  th.'  Western  States  of  America  the  copper  ores, 
to  be  treat,  d  economically,  are  smelted  with  gold-  and 
silver-hearing  ores,  which  act  as  this,  and,  by  yielding 
their  precious  metals,  more  than  cover  the  cost  of  refining 
the  copper.  The  mattes,  containing  much  tellurium,  are 
Bessemerised  in  Hi'-  we  t,  and  the  copper  is  brought  east 
for  electrolytic  refining.  This  copper  contains  from  98-5 
to  '.i'.!-;,  per  cent,  of  copper,  about  100  oz.  of  silver,  and 
0-3  oz.  of  gold  per  ton,  together  with  some  arsenic, 
antimony,  lead,  bismuth,  selenium,  and  an  average  of  0-04 
per  cent,  of  tellurium.  It  is  doubtful  if  any  copper,  as 
produced,  is  free  from  tellurium,  unless  it  be  the  native 
copper  of  Lake  Superior.  In  electrolytic  refining,  the 
Ilayden  process  (this  Journal,  1895,  14,  "56)  is  largely 
employed.  The  black  sliines  deposited  in  the  vats  are 
separated  from  the  coarser  copper  by  screening,  and  are 
boiled  with  a  20  per  cent,  solution  of  sulphuric  acid  in  a 
lead-lined  tank  by  means  of  live  steam  so  injected  as  to 
carry  in  air  with  it.  In  this  manner  practically  all  the 
antimony,  arsenic,  and  bismuth  pass  into  solution,  together 
with  copper,  oxidised  cither  initially  or  through  the  action 
of  the  injected  air.  After  ;i:i  hour's  boiling,  a  solution  of 
silver  sulphate  is  run  in,  and  steam  is  applied  for  some 
minutes,  until  the  whole  of  the  remaining  copper  has 
passed  into  solution  by  displacement  of  silver;  excess  of 
silver  sulphate  is  then  removed  by  the  addition  of  fresh 
slimes.  The  residue,  consisting  of  gold,  silver,  tellurium, 
and  lead  sulphate,  and  no  longer  slimy,  is  separated  h\ 
drawing  off  the  liquid,  and,  after  washing  well,  is  filter- 
pressed.  The  press-cakes  are  then  dried  in  an  oven,  and 
melted  on  the  Portland  cement  bed  of  a  furnace,  in  which 
the  metal  is  subjected  to  the  action  of  an  air-blast,  whereby 
porlions  of  the  tellurium  and  selenium,  and  all  but  a  trace 
of  the  lead  present,  are  removed.  The  resulting  bullion  is 
poured  into  shoe-bars  of  about  300  oz.  each,  and  is 
approximately  950  fine  in  silver,  with  10  parts  of  gold. 
After  cooling,  the  bars  are  dissolved  in  hot  sulphuric  acid 
in  a  cast-iron  kettle  ;  and,  when  solution  is  complete,  the 
liquid  is  cooled  and  allowed  to  stand  for  several  hours, 
during  which  the  gold  precipitates,  and  the  tellurium 
crystallises  in  white,  lustrous  crystals  of  tellurous  oxide. 
The  first  portion  of  the  clear  liquid  drawn  off  is  precipi- 
tated by  copper,  and  the  silver  is  melted  into  bars  990  fine, 
the  remainder  of  the  solution  serving  to  treat  a  fresh 
batch  of  slimes.  When  several  hundred  ounces  of  gold 
and  tellurous  oxide  have  collected  in  the  kettle  by 
accumulation,  they  are  removed,  washed  with  dilute  sul- 
phuric acid  to  extract  silver,  copper  sulphate,  and  tellurous 
oxide,  and  afterwards  with  strong  sulphurous  acid  to 
dissolve  the  last  traces  of  silver  and  tellurium.  After 
cooling  and  stilling,  the  acid  is  drawn  off,  and  the  residue 
is  washed  until  free  from  tellurium  and  silver  sulphates: 
the  gold  is  melted  with  borax  and  nitre  to  eliminate 
remaining  traces  of  hail  and  tellurium,  yielding  a  metal 
990  fine,  of  which  the  impurity  is  silver.  The  tellurium  is 
present  in  the  washings  Iroin  the  gold  as  teilurous  oxide  or 
sulphate,  and,  after  the  removal  of  the  silver  as  chloride, 
may  be  recovered  either  by  precipitation  with  copper  or  by 
passing  sulphur  dioxide  through  the  solution.  The  tellurium 
is  precipitated  as  cuprous  telluride  in  the  form  of  a  black 
powder,  by  placing  bars  of  copper  in  the  solution  and  boiling 
with  steam.  '1  he  powder  is  dried,  and  any  copper  thus 
oxidised  is  removed  by  repeated  treatment  with  5  per  cent 
sulphuric  acid.  Any  residual  copper  would  subsequently 
combine  with  tellurium  and  cause  loss.  After  drying,  the 
residue  is  fused  with  three  times  its  weight  of  sodium 
carbonate  and  one-fourth  its  weight  of  charcoal.  The 
sodium  telluride  is  dissolved  out  with  boiled  water,  and 
the  tellurium  is  precipitated  as  a  galena-like  grey  powder 
b\  passing  into  it  a  current  of  air.  The  tellurium  is  filtered, 
boiled  with  dilute  hydrochloric  acid  to  remove  iron, 
alumina,  &c,  washed,  and  boiled  for  several  hours  with  strong 


potassium  cyanide  solution  to  remove  the  selenium  and 
most  of  the  gold  present. — W.  <i.  M. 

Mercury  in  Cinnabar,  Electrolytic  Method  for  Determina- 
tion of.  \Y  11.  Rising  and  V.  Lenher.  .1.  Amor.  Chera. 
Soc.  1896,  18,  96. 

See  under  XXIII.,  page  218. 

Lead,  'J lie  Volumetric  Determination  of.  A.  S.  Cushman 
and  J.  Hayas  Campbell.  J.  Amer.  Chem.  Soc.  1895,17, 
901. 

See  under  XXIII., page  217. 

Cast-iron,  White,  The  Evolution  Method  for  the  Deter- 
mination of  Sulphur  in.  F.  C.  Phillips.  J.  Amer. 
CLein.  Soc'  1895,  17,  891. 

See  under  XXIII.,  page  2  '.  8. 

Pig-iron,  Determination   of  Grapiiiti   in.      1*.    W.Shimer. 

J.  Amer.  Chem.  Soc.  1S95,  17,  873. 

See  under  XX I II.,  page  2  Is. 

Manganese,  Volumetric  Estimation  of.     (i.  Aucby. 

.1.  Amer.  (hem.  Soc.  1895,  17,  943. 

See  under  XXIII.,  page  220. 

Manganese  tind  Tin,  Quantitative  Electrolytic  Analysis  of. 

C.  Kegels.     Ber.  1896,  28,  3182. 

See  under  XXIII., page  219. 

Sulphur  in  Refined  Cuppa-,  Estimation  of.     li.  L,  Heath. 
J.  Amer.  Chem.  Soc.  1895,  17,  M4. 

Si  i  under  XXIII..  page  218. 

Alloys  of  lend.  Tin,  Antimony,  and  Arsenic,  Analysis  "f. 

L.  Andrews.     .1    Amer.  (  hem.  Soc.  1895,  17,  869. 

See  under  XXIII.,  page  217. 

Silver  Ores  [■Rich],  Notes  on  the  Assay  of.  E.  IT. 
Miller  and  U.  II.  Fulton.  Sch.  of  Mine's  Quart.  1896, 
17,  160. 

See  under  XX II I.,  page  217. 

PATENTS. 

Ores  and  the  Like,  Improvements  in   Extracting  Metals 

from,    iind    in     Utilising    the    By-Products.     J.    Miles, 
Londou.     Eng.  Pat.  1828,  Jan.  2'',.  1895. 

I  Hon  ore  is  mixed  inlo  blocks  with  carbon,  heated  and 
cooled  ;  the  metal  is  picked  out,  dissolved  in  mineral  acid, 
and  the  solution  crystallised.  The  crystals  are  then  to  be 
heated  until  (according  to  the  specification)  the  acid  passes 
off,  and  the  melted  metal  can  be  run  into  moulds. 

— W.  (i.  M. 
Cyanogen  Compounds,  Improvements  in  ///.    Production  of. 
A.  E.  Morgans,  London.      Eng.  Pat.  2660,  Feb.  6,  1895. 

See  under  VII.,  page  198. 

"  Fonles"  and  Alloys  of  Nickel  and  Cobalt,  An  Improved 
Process  for  the  Desulphuration  of.  II.  11.  Lake,  Lon- 
don.    From    P.   Manhes   and   La    Societe  Ancnyme   de 

Mn  illurgie  du    Cuivre,    both    of  Lyons,    France.     Eng. 

Pat.  3959.  Feb.  23,  1895. 
In  the  manufacture  of  nickel  from  siliceous  ores,  a  "  foute  " 
of  iron  and  nickel  is  obtained,  containing  a  small  per- 
centage of  sulphur.  To  remove  this  sulphur  and  obtain  an 
alloy  of  iron  and  nickel,  the  "  fonte  "  is  melted  in  any 
convenient  manner  with  a  quantity  of  linn-  or  soda,  mixed 
with  the  chloride  of  calcium  or  sodium.  These  reagents 
arc  preferably  used,  but  the  oxides  and  chlorides  of  other 
allied  metals  may  also  be  employed. — A.  \V. 

Heating  Metal  Sheets  [Tin-Plate    Works'],  Furnaces  for, 
Improvements  in.     T.   R.  Ludford,  S.  I;.   Davies,  and  l; 
Davies,  all  of  Llanelly.     Lug.  Pat.  4015,  Feb.  25,  1895. 

Tin  .tin-grate  is  placed  at  the  back  of  the  furnace  and  the 
flames  and  hot  gases  therefrom  are  made  to  pass  through  a 
flue  built    immediately   underneath   the   entire  bed    of   the 
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chamber  in  which  the  plates  are  to  be  heated.  The  gases 
travel  to  the  front  end  of  the  furnace,  through  three  vertical 
flues  into  this  chamber,  back  again  through  il  over  the  top 
of  the  plates,  and  finally  up  a  shaft  built  above  the  fire- 
grate. Uniformity  of  temperature  is  the  chief  object  of  this 
arrangement.  The  grate  and  the  shaft  are  connected  by  a 
flue,  with  a  damper  to  be  opened  if  desired.  The  plates  to 
be  heated  are  made  to  rest  on  a  kind  of  grating  placed  on 
bearers  on  the  floor  of  the  heating  chamber,  and  the 
furnace  is  provided  with  the  usual  doors  and  dampers. 

—A.  W. 

Protecting  Iron,  Steel,  and  like  Materials  from  Rust,  A 
Process  of  and  Means  for.  II.  E.  Newton,  London,  from 
"The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  4027,  Feb.  25,  L895. 


See  under  XIII.  R,  page  208. 

Smelting  Metals,  Improvements  in  Furnaces  for. 
L.  Roussean,  Paris.     Eng.  Pat.  5513,  March  15,  1895. 

An  upper  ring  is  fitted  on  to  the  top  of  a  crucible  as  a 
continuation  :  the  ring  is  perforated  so  that  all  the  products 
of  combustion  may  pass  through  into  the  top  of  the 
crucible  itself,  which  thus  becomes  a  combustion  chamber. 
An  oscillating  furnace  is  described,  to  which  this  device  is 
especially  well  adapted.  This  furnace  is  half  sunk,  ami  is 
supported  over  a  closed  ash-pit  in  such  a  way  that  it  may 
be  oscillated  on  trunnions.  The  outer  casing  is  of  metal, 
and  is  lined  first  with  masonry  and  then  with  a  thin  lav.  r 
of  plumbago.  The  crucible  is  supported  on  the  fire-bars 
by  a  plumbago  block,  and  is  kept  in  position  by  wedges 
placed  between  the  crucible  and  the  furnace  lining.  The 
top  of  the  annular  space  between  the  two  is  closed,  but 
apertures,  provided  with  covers,  are  left  for  the  introduction 
of  fuel.  All  the  products  of  combustion  thus  pass  through 
the  apertures  in  the  crucible  and  continuation-ring  already 
described  ;  and  the  crucible  itself  ha*  no  lid.  The  ash-pit 
being  closed,  air  is  discharged  into  the  space  beneath  the 
furnace  through  a  bent  pipe.  A  support  is  provided  for  tin- 
ladle,  and  a  movable  cover  is  placed  over  an  open  portion 
of  the  ash-pit  (separated  from  the  blast  chamber  by  an  iron 
partition)  to  facilitate  arrangements  for  pouring. 

— W.  G.  M. 

Zinc  Chlm  ides,  Improvements  in  the  Production  of 
('.  Hoepfner,  Giessen,  Germany.  Eng.  Pat.  5662,  March 
IS,   IS'.'."). 

See  under  VII.,  page  198. 

Galvanisers'  Flux  Skimmings,  Improved  Method  of 
Treating  to  Recover  Ammonia  and  Faeilitate  t/ie 
Extraction  af  the  Zinc,  with  Apparatus  for  Use  therein. 
C.  G.  T.  Bennett,  and  E.  II.  Shortman,  Pels-all,  Stafford- 
shire, and  B.  Hracev,  Bristol.  Eng.  Pa'.  5958,  March 
21,  1895. 

Galvanisers'  flux  skimmings  are  finely  powdered  and 
charged  into  a  closed  heated  horizontal  cylinder,  in  which 
is  fitted  a  revolving  shaft  carrying  an  agitator.  A  proper 
proportion  of  milk  of  lime  is  run  in  to  liberate  ammonia. 
A  large  iron  pipe,  charged  with  cinders,  is  set  upright  on 
the  cylinder  or  separator,  through  which  the  ammoniacal 
vapours  pass,  issuing  by  a  tube  on  the  top  into  a  small 
enclosed  tank,  whence  they  pass  into  a  cooling  coil,  flowing 
out  as  ammonia  solution.  The  small  tank  is  provided  with 
a  down  pipe  for  returning  to  the  separator  any  liquid 
condensed  in  it.  By  means  of  a  valved  tube,  water  can  be 
run  from  the  cooler  on  to  the  top  of  the  cinders  in  the 
vertical  pipe,  to  wash  them  when  necessary.  The  contents 
of  the  separator  are  kept  boiling  and  agitated  until  all  the 
ammonia  is  removed,  and  are  then  run  into  settling  tanks. 
The  sediment  is  dried,  and  the  zinc  is  extracted  by  ordinary 
methods.— E.  S. 

Plates  (Metal).  Coating  with  Tin,  Terne.or  oilier  Metals  or 
Alloys,  Improved  Method  of  and  Apparatus  for.  II.  .1. 
Ridley,  Llanelly.     Eng.  Pat.  6673,  April  1,  1895. 

A  vertical  and  a  horizontal  bath  are  described.     In  each 
instance   the   plates  are  removed   from   the  bath    between 


corrugated  metal  plates,  which  act  as  rubbers,  and  two 
sets  of  rolls  working  in  grease.  The  grease-pot  is  so 
contracted  at  the  lower  part  that  there  shall  be  the 
minimum  of  contact  between  the  metal  bath  and  the  fat  ; 
and  a  special  heating  or  cooling  chamber  is  provided  for 
regulating  the  temperature  of  the  grease.  In  the  horizontal 
plant,  the  bath  is  covered  with  a  lid,  the  central  portion  of 
which  is  depressed  so  that  it  is  beneath  the  level  of  the 
J  molten  metal,  whilst  the  two  end  portions  are  removable 
in  order  that  access  may  be  had  to  the  bath,  to  effect  the 
removal  of  dross  as  it  is  formed. —  YV.  G.  M. 

Basic     Slag,    Improvements     in    the    Prejiara/ion    of,  for 
'Fertilising  Purposes.      W.  Hutchinson  anil  A.   Hickman, 
both  of    Wolverhampton.     Eng.    Pat.    6112,    March    25, 
1895. 

See  lender  XV.,  page  209. 

Gold  and  Silver,  Improvements  in  Extracting, from  Ores 
and  the  like.  J.  S.  MacArthur,  Pollokshields,  and  J. 
Yates,  Glasgow.     Eog.  Pat.  6802,  April  2,  1895. 

The  apparatus  consists  of  a  barrel  or  closed  cylinder  lined 
with  wood,  and  set  horizontally  with  a  shaft  running  through 
its  centre  from  end  to  end.  On  the  shaft,  inside  the  barrel, 
are  fixed  amalgamated  corrugated  plates.  The  whole  is  so 
arranged  that,  by  the  revolution  of  the  shaft,  the  barrel  or 
the  plates,  or  both  of  them,  may  be  made  to  revolve  with  it. 
The  finely  pulverised  ore  is  introduced  into  the  barrel 
through  a  door  in  its  side,  together  with  water  or  a  weak 
solution  of  cyanide,  and  the  whole  is  then  agitated  until  the 
amalgamation  is  complete.  In  the  case  of  cyaniele  solution 
being  employed,  the  contents  of  the  barrel  are  afterwards 
run  into  a  tank,  the  liquor  separated,  and  the  gold  recovered 
therefrom  by  any  known  method. — A.  \\". 

Alloys  (Improved)  of  Refractory  Metals  with  more  Fusible 
Metals,  An  Improved  Process  of  Manufacturing.  W,P. 
Thompson,  Liverpool.  From  La  Societe  Neo  Metal- 
lurgie  Marbeau,  Chaplet,  and  Co.,  Paris.  Eng.  Pat. 
7S47,  April  19,  1895. 

Allots  of  chromium,  molybdenum,  or  tungsten  with  iron, 
copper,  or  other  metal,  are  made  by  introducing  the  metals 
or  their  oxides,  simultaneously  or  successively,  into  an 
electric  furnace,  which  is  heated  by  horizontal  carbons  in 
such  a  nay  that  the  electrodes  do  not  come  into  contact 
with  the  materials  under  treatment.  The  process  is 
intended  mainly  for  the  production  of  alloys  containing 
high  percentages  of  the  refractory  metal,  which  may  then 
be  used  to  make  the  more  ordinary  alloys  in  the  usual  way. 

— W.  G.  M. 

Brass  and  other  Metal  Turnings  and  similar  Fine  Metal. 
Scrap,  Improvements  in  Means  for  Facilitating  the 
Smelting  of.  R.  Baumanu,  Seebach,  Switzerland.  Eng. 
Pat.  2:5,817,  Dec.  12,  1895. 

The  turnings  are  melted  in  a  crucible  placed  concentrically 
within  a  refractory  casing,  with  radial  distance-blocks  at 
the  lower  part  to  prevent  eccentricity.  The  whole 
arrangement  is  placed  over  a  smelting  furnace,  so  that  the 
waste  gases  from  the  latter  may  pass  through  the  annular 
space  around  the  crucible.  At  the  upper  part  of  this 
space,  solid  segmental  covers  may  be  introduced,  partially 
to  cover  the  aperture  and  so  control  the  flow  of  the  heated 
gases,  and  hence  to  regulate  the  temperature  of  the  furnace. 

—  W.  G.  M. 

Lead  Oxide  Making,  An  Improved  Process  of.  H.  H. 
Lake.  London.  From  T.  Benfield,  N.J.;  U.S.A.  Eng. 
Pat.  25,009,  Dec.  31,  1895. 

See  under  XIII.  A.  page  207. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

(4.)— ELECTBO-CHEMISTBY. 
Paranifro    Compounds,     Electrolytic    Reduction     of.    in 

Sulphuric   Acid    Solution.     A.    A.    >*oyes    and    J.  T. 
Dorranee.    J.  Amer.  Chem.  S.ic.  1995,  17,  855. 
S  .  under  IV.,  page  194. 

PATENTS. 

Electro-Chemical  Decompositions,  Metallic  Mixtures  and 
Alloys  for  Effecting.  0.  Imray,  Loudon.  From  L. 
Diehl,  Hamburg,  Germany.  Eng.  Pat.  2801,  Feb.  8, 
1895. 

Mixtures  of  different  metals  are  employed  which,  when 
added  to  liquids,  act  as  voltaic  couples.  These  maybe  com- 
minuted and  mixed  in  various  proportions,  but  it  is  preferred 
to  fuse  them  together  to  form  a  more  or  less  imperfect  alloy, 
and  then  use  this  alloy  in  small  fragments,  shavings,  filings, 
or  other  forms  presenting  an  extended  surface.  Thes& 
mixtures  or  alloys  maybe  immersed  and  agitated  in  the 
liquid  to  be  decomposed,  or  arranged  so  that  the  liquid 
percolates  through  them.  For  gold-carrying  solutions,  per- 
colation in  an  upward  direction  is  best.  For  the  evolution 
of  hydrogen  in  neutral  solutions  (hot  or  cold  water),  an  alloy 
is  prepared  of  lead,  10;  aluminium,  30 ;  tin,  20;  zinc,  50 
(parts).  For  the  precipitation  of  gold  and  silver  from 
their  cyanide  solutions,  an  alloy  is  preferred  containing 
aluminium,  5  ;  lead,  5  ;  zinc,  90  (per  cent.),  if  the  cyanide 
solution  contain  about  0'1  per  cent,  or  more  of  cyanide; 
and  an  alloy  of  aluminium,  10  ;  lead,  5  to  "h  ;  zinc,  Si: ;  to 
85  'per  cent.),  if  the  solution  contains  less  than  0*1  per 
cent,  of  cyanide.  For  the  weakest  solutions  it  is  useful  to 
add  to  the  alloy  a  small  quantity  of  tin,  sav  about  1  per 
cent.— J.  C.  K. 

Alkali  Chlorates,  Improvements  in  the  Electrolytic  Manu- 
facture of.  .1.  Wetter,  London.  From  The  Elektrizi- 
tatsaktiengesellschaft  vorm.  Schuker  and  Co.,  Numbe'g, 
Bavaria.    Eng.  Pat.  7364,  April  10,  1S95. 

See  under  VII.,  page  198. 

Primary,  Secondary,  and  Dry   Batteries,   Electrodes   for 
An  Improved  Process  for  the  Preparation  of.    H.  Leitner 
and  E.   Reicher,  Nieder-SehOnhausen,  Germany.     Eng. 
Pat.  18,030,  Sept.  26,  1895. 
Electrodes  are  constructed  of  a  mixture  of   a   lead  oxide 
and  a  small  percentage  of  carbon  dust.     To  this   mixture 
is  added  a  binding  material  (glycerin)  and  the  whole  is  then 
moulded  by  pressure  into  a  solid  body,  composed  principally 
of  lead  oxide.      Lead  foil  may  be  added  to   the  pasty  mix- 
ture.    These  electrodes  are  peroxidised   by  sodium    hypo- 
chlorite (saturated  solution)  and  by  electrolysis.- — I.  C.  B. 

Caustic   Soda,  Hydrogen,  and  Chlorine,  Improved  Pi* 
for   Obtaining,   by   Electrolysis   of  Sear  Water,   and   in 
Treating  the  By-Products  obtained  during  such  Process. 
G.  B.  lialdo,  Trieste,  Austria.     Eng.  Pat.  18,406,  Oct.  2, 
1895. 

See  under  VII.,  page  198. 

Orange   Colouring  Matters   by   Klcctro-t  hemical    Proi 
Manufacture    of.     O.     Imray,     London.       From     "  The 
Society  of  Chemical  Industry  in  Basle,"  Basle,   Switzer- 
land. "  Eng.  1'at.  22,482,  Nov.  25,  1895. 
See  under  IV .,  page  195. 

Bat  1 1  rit  s,  Secondary  Voltaic,  Improvements  in-.     I..  Epstein, 
London.     Eng.  Pat.  24,516,  Dec.  21,  18 

Cells  are  mad.  of  "light  weight";  provision  is  made 
against  short-circuiting  by  fragments  of  the  active  material 
and  loss  of  mercury  from  amalgamated  plates.  Claims  : 
(1)  '•  In  a  secondary  voltaic  battery,  casings  enclosing  the 
positive  plates,  and  extending  belOTI  them,  their  walls  being 
porous  except  in  their  lower  parts     .     .     .     ."     (2)  "  In  a 


secondary  voltaic  battery  having  negative  plates  coated 
with  zinc  and  mercury  amalgam,  troughs  holding  the  lower 
edges  of  the  negative  plates     .     .     .     ." — J.  C.  K. 

(£.)— ELEGTBO-METALLTfRGY. 

Iron  and  Steel.  Permeability  of  [Magnetism].     M.  Oster- 
berg.     Sch.  of  -Mines  Quart.  1896,  17,  1  IS  — 127. 

The  causes  of  variation  in  the  magnetic  permeability  of 
iron  arc  : — (  hemical  composition,  temper,  temperature, 
rapid  magnetising  and  demagnetising  (frequency),  and 
previous  history  of  the  specimen.  Samples  of  steel 
made  by  the  basic  open-hearth  process,  and  containing, 
C  =  0-07,  Si  =  0-053,  P  =  0-008,  S  =  0-032,  and 
Mn  =  0-22  per  cent.,  are  compared  with  acid  open-hearth 
samples  containing  ('  =  1406,  Si  =  0-077,  P  =  0-032, 
S  =0-032,  and  Mn  =  0*470.  Permeability  curves  were 
obtained  for  each  of  these  metals  after  ordinary  cooling, 
annealing,  hardening  followed  by  annealing,  and  hardening 
aloue.  From  these  curves  and  the  accompanying  numbers, 
it  is  seen  that  the  harder  the  steel,  the  poorer  is  the  per- 
meability ;  ail  the  low  carbon  specimens  were  superior  to 
any  of  those  with  higher  carbon,  but  it  is  noteworthy  that 
the  curves  in  the  former  ease  agreed  more  closely  among 
themselves  than  did  those  of  the  latter,  among  which  the 
hardened  specimen  was  far  inferior  to  the  others.  The 
harder  the  steel  the  more  definite  will  be  the  curve.  (July 
at  temperatures  approaching  400  to  600°  F.  does  the  iron 
begin  to  lose  its  magnetic  properties,  the  loss  being  complete 
at  760°.  Rapid  magnetisation  and  demagnetisation  heat 
the  metal  and  cause  loss  by  "  hysteresis,"  and  iron  which 
has  been  repeatedly  magnetised  has  a  slightly  in, 
permeability.  (If  a  magnet  be  discharged,  i.e.,  if  the  cur- 
rent flowing  through  the  solenoid  !>:•  suddenly  broken,  a 
considerable  time  elapses  before  the  magnel  is  completely 
demagnetised.  To  shorten  this  time,  a  current  must  be 
sent  through  the  solenoid  in  the  opposite    direction,    thus 


using    up    energy. 


The   enerej     thus   lost  is  called    "  the 


hysteresis  loss.") — W.  G.  M. 

Aluminium  prepared  /»;/  Electrolysis.  Presence  of  Sodium  in 
II.  Moissan.     Comptes  rend.  121,  794—798. 

The  conflicting  results  obtained  by  those  who  have  essayed 
the  industrial  employment  of  aluminium,  are  due  to  the 
differences  in  the  purity  of  the  commercial  article.  The 
author  has  shown  that  the  metal  often  contains  nitrogen 
and  carbon,  which  materially  affect  its  properties.  He  now 
finds  that  it  sometimes  contains  sodium,  which  has  an 
important  effect  on  the  preservation  of  the  metal.  The 
amount  of  sodium  was  obtained  by  placing  aluminium  tilings 
in  a  bottle  of  the  same  metal,  and  adding  water  distilled  in 
a  metal  still.  This  mixture  was  heated  to  boiling  daily  for 
two  weeks,  alter  which  the  solution  was  filtered,  evaporated 
iu  a  platinum  dish,  hydrochloric  acid  added,  when  there  was 
quick  effervescence  of  carbon  dioxide,  and  (he  sodium 
converted  into  sodium  chloride,  which,  after  evaporating  to 
dryness,  was  estimated  with  silver  nitrate.  Iu  an  old  sample 
0-4  per  cent,  of  sodium  was  found;  the  amount  in  more 
recent  samples  varied  from  0-1  to  0-4  percent.  When 
aluminium  contains  sodium  it  is  attacked  by  cold  water.  If 
the  same  water  remains  for  some  time  on  a  sheet  of  the 
metal  it  lakes  up  the  sodium,  which  reacts  on  the  metal, 
forming  sodium  alumiuate ;  this  is  decomposed  by  the 
water,  when  alumina  is  deposited  on  the  metal,  and  the 
water  becomes  again  alkaline,  and  again  attacks  the  metal. 
In  this  way  the  decomposition  becomes  more  rapid  after  a 
time    tli.'  water  becoming  more  alkaline.     The   sodium   also 

affects  the  alloys  prepared  fr such  aluminium.     M.  Biche 

has  found  that  alloys  of  aluminium  and  tin  decompose  water 
•it  ordinary  temperatures.  The  author  prepared  an  alloy 
containing  6  per  cent,  of  tin  with  aluminium  very  tree  from 
sodium. and  found  that  after  two  months'  immersa  a  in  Seine 
water,  x  crated  daily.il  became  coated  with  little  specks  ol 
alumina,  but  did  not  produce  an)  hydrogen.  With  alloys 
containing  a  higher  percentage  of  tin,  if  sodium  be  present, 
the  decomposition  of  the  water  is  -till  more  rapid.    The 

|  non-homogeneity  of  aluminium  seriously  affects  its  preserva- 
tion.    If  such  aluminium  be  placed  in  water,  especially  salt 

I   water,  little  spots  of  hydrated  alumina  quickly  appear,  and 
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XII.-FATS,   OILS.  AND  SOAP 
MANUFACTURE. 

Oils,  Californian,  Physical  and  Chemical  Properties  of. 
W.  C.  Blasdale.  J.  Amer.  Chem.  Soe.  1805,  17  935— 
941. 

The  author  has  carried  out  this  investigation,  first,  with 
the  view  of  the  accurate  determination  of  the  limits  of  some 
of  the  standard  constants  of  California  olive  oils  ;  secondly, 
as  a  practical  test  of  the  application  of  the  Babcock  method 


these  are  found  to  be  formed  round  little  centres  of  carbon, 
and  are  a  frequent  cause  of  the  alteration  of  the  metal.  In 
conclusion,  the  author  states  that  aluminium,  which  has  a 
great  tendency  to  form  an  electric  couple  with  any  other 
metal,  should  never  be  employed  except  by  itself,  and  free 
from  carbon,  nitrogen,  or  sodium. — A.  \V. 

Molybdenum  Bronzes.     A.  Stavenhagen  and  E.  Engels. 
Ber.  1895,28,  2280—2281. 

A  compound  similar  to  tungsten  bronze  is  formed  by 
electrolysing  fused  acid  -Milium  molvbdate,  prepared  by 
melting  together  10  parts  of  Nu.MoO,  and  3-2  of  Mo03, 
the  substance  resulting  from  this  fusion  having  the  formula 
8  ii  I.M0O3.  This  acid  salt  is  fused  in  a  platinum  crucible 
with  the  aid  of  the  blowpipe  ;  and  a  current  of  8'5  amperes 
and  4/9  volts  is  used,  generated  by  three  accumulators 
placed  in  series.  The  bronze  separates  quickly  at  the 
cathode  in  beautiful  crystals,  which  must  be  washed  with 
boiling  water  and  dilute  hydrochloric  acid.  1'nder  water 
the  crystals  appear  as  indigo-blue  needles  with  a  metallic 
lu-tre,  but  on  drying,  the  colour  becomes  darker  and  the 
lustre  less.  Under  the  microscope  the  needles  are  seen  to 
be  quadratic.  They  are  soluble  in  alkalis,  and  in  nitric 
acid  and  aqua  regia,  but  not  in  hydrochloric  or  sulphuric 
acids.  Their  composition,  as  found  by  analysis,  corresponds 
to  the  formula  >"a.;Mo5( )w.— -W.  (i.  M. 

PATENTS. 

Zinc  from  its  Ores,  and  Electro-Deposition  of  Zinc  upon 
Iron  or  other  Mdal  or  Allays,  Improvements  in  and 
means  to  be  Employed  for  the  Obtainment  if.  The  Cow- 
per-(  'oles  Galvanising  Syndicate,  Limited,  and  S.  <  1. 
(owner-Coles,  London.      Eng.  Pat.  2999,  Feb.  11,  1895. 

Bright  deposits  of  zinc  upon  iron  are  obtained  from  the 
following  electrolyte  : — A  gallon  of  water,  ziue  sulphate 
35  ounces,  iron  (preferably  ferric)  sulphate  12  ounces.  The 
electrolyte  is  fed  with  zinc  dust,  or  the  anode  is  made  from 
a  zinc  ore,  of  zinc  dust,  a  basic  salt  of  zinc  or  zinc  oxide. 
Commercial  ferrous  sulphate  is  converted  into  the  ferric 
sail  (by  electrolysis  at  the  anode  and  reduced  by  hydrogen 
at  the  cathode)  by  atmospheric  air,  oxygen,  ozone,  or 
bichromate  of  potash,  or  any  other  suitable  oxidising  agent. 
The  articles  to  be  coated  with  zinc  may  first  receive  an  ad- 
herent coating  of  oxide  by  treatment  with  bichromate  of 
potash  solution,  and  be  dried  in  an  oven  before  placing  them 
in  the  zincing  bath.  "  The  electrolytic  oxygen,  liberated 
when  the  zinc  is  deposited,  prevents  the  formation  of 
hydrogen  compounds  of  zinc  and  consequently  of  zinc 
sponge." — I.  C.  K. 

Electro-Deposit  inn.  Improvements  in  Apparatus  for  Use 
in.  The  Cowper-Coles  Galvanising  Syndicate.  Limited, 
and  S.  O.  Cowper-Coles,  London.  Lug.  Pat.  4154,  Feb. 
26,  1895. 

The  anodes  and  the  articles  to  be  coated  make  contact  with 
conducting  cross-  or  bridge-pieces,  "girders,"  superposed 
but  insulated  from  each  other.  These  cross-pieces  make 
contact  at  their  ends  with  conductors  running  along  the 
tank.  The  object  is  to  bring  the  anodes  and  the  articles  to 
be  coated  into  close  proximity  iu  a  simple  and  convenient 
manner. — J.  C.  B. 


of  determining  adulterants  in  butter  to  a  similar  purpose 
for  olive  oil  ;  and  thirdly,  a  determination  of  certain  con- 
stants of  some  new  and  uudescribed  oils  of  vegetable  origin 
(compare  Nos.  16  and  17).  The  following  samples  of  oils 
have  been  examined  :  — 

1.  Penduliua  1st.  2.  Pendulina  2nd.  The  difference 
between  these  samples  marked  1st  and  2nd  is  that  the  latter 
includes  oil  from  the  "  pits  "  as  well  as  from  the  pulp  of  the 
olives.  A  small  amount  of  warm  water  was  added  to  the 
"  pomace  "  before  pressing  in  the  latter  case.  The  oils,  as 
received  from  the  press,  were  repeatedly  washed  and  filtered 
until  clear.  3.  Tvaria  1st.  4.  Uvaria  2nd.  5.  Rubra  1st, 
-6.  Rubra  2nd.  7.  Bedding  picholine.  8.  Nevadillo  bianco 
1st.  9.  Nevadillo  bianco  2nd.  10.  Manzanillo  1st.  11. 
Manzanillo  2nd.  12.  Yellow  mustard  seed.  13.  Black 
mustard  seed.  14.  Walnut  oil,  prepared  from  the  kernel 
of  the  English  walnut  (Jnylans  regia),  grown  in  the 
southern  part  of  California,  by  extracting  with  petroleum 
ether.  15.  Acorn  oil,  obtained  by  extracting  the  fruit  of 
Quercus  agrifolia  with  petroleum  ether.  It  is  a  deep 
brown  fluorescent  oil,  solidifies  at  10°  C,  and  on  long  stand- 
ing deposits  wax.  16.  Pine-nut  oil,  probably  from  the 
fruit  of  Pinns  monophylla  ;  a  brown  drying  oil  with  an  un- 
pleasant odour  and  taste.  17.  California  nutmeg  oil,  from 
the  fruit  of  Tumion  Californicum.  18 — 27.  Nine  samples 
of  commercial  salad  oils. 

These  samples  were   subjected  to  the   following  detenu  i 
nations  and  tests  : — 

Specific  Gravity  — This  was  determined  in  an  accurately 
standardised  pyenometer  of  about  50  c.c.  capacity. 

Index  of  Refraction. — Determined  by  an  Abbe  refracto 

meter  of  the  Zeiss  pattern. 

Thermal  Degree. — The  increment  of  temperature  which 
results  from  mixing  15  c.c.  of  oil  with  5  c.c.  of  concen- 
trated sulphuric  acid  in  a  calorimeter  with  constant  stirring, 
an  initial  temperature  of  at  least  20°  C.  being  employed. 

Viscosity  Test. — The  author  employs  Babcock's  method 
(Methods  of  Detecting  Adulterations  in  1  (live  1  h'l ;  report  of 
Olive  Growers'  Convention,  San  Francisco,  July  1891). 
15  grins,  of  oil  are  placed  in  a  saponification  flask  with 
30  c.c  of  water  containing  exactly  7'5  grms.  potassium 
hydroxide  and  10  c.c.  of  alcohol,  and  heated  on  a  water- 
bath  until  saponification  is  complete.  The  resulting  soap  is 
washed  into  a  large  evaporating  dish,  heated  until  the  alcohol 
is  expelled,  and  diluted  to  500  c.c.  at  15°  C.  ;  the  viscosity 
of  the  solution  is  determined  by  means  of  a  torsion  viscosi- 
meter.  The  results  are  calculated  in  terms  of  the  number 
of  grms.  of  sugar  which  must  be  added  to  a  litre  of  water 
in  order  to  produce  a  solution  of  equal  viscosity.  In  the 
case  of  the  two  mustard-seed  oils  it  was  necessary  to  dilute 
the  solution  to  one  litre. 

Saponification  Number. — Determined  by  the  standard 
method,  using  2' 5  grms.  of  oil. 

Iodine  Absorption. — The  Iliibl  method  was  employed. 
The  standard  of  the  hyposulphite  (thiosulphate)  solution  was 
based  on  pure  potassium  bichromate,  according  to  the 
method  of  the  Association  of  Official  Agricultural  Chemists. 

Melting  Point  of  Fatty  Acid. — A  drop  of  the  fatty  acid 
is  dropped  on  a  thin  but  wide  glass  tube,  and  allowed  to 
solidify.  This  is  attached  to  a  bulb  of  a  thermometer, 
placed  in  a  water-bath,  and  heated  to  a  temperature  at 
which  the  fatty  acid  runs  down  the  side  of  the  tube. 

Elaidin  Test.  —  Poutet's  method  was  followed,  which 
involves  the  use  of  a  freshly  prepared  solution  of  mercurous 
nitrate. 

Milliau's  Test. — (Compare  this  Journal,  1888,  7,  593.) 

From  the  values  enumerated  in  the  following  table  the 
author  regards  as  successful  the  applieatirn  of  the  viscosity 
test  to  the  detection  of  adulterated  olive  oils  ;  the  variations 
in  the  figures  obtained  from  the  different  samples  of  pure 
oil  are  considerable,  but  not  so  great  as  to  admit  of  con- 
fusion with  any  of  the  adulterated  oils.  Mixtures  of  mustard 
and  cotton-seed  oil  could  not,  however,  be  detected  by  this 
test.  The  method  promises  to  be  of  value  in  detecting  lard 
oil,  for  which  there  is  at  present  no  satisfactory  specific 
test. 
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Wool  Crease,  Composition  of.     L.  Darmstaedter  and 
J.  Lifschutz.     Ber.  28,  1895,  3133—3135. 

Tiik  alkaline  lkiaid  obtained  from  the  partial  saponification 
of  wool  grease  was  evaporated  to  a  thick  paste  and  treated 
with  dilute  alcohol.  A  large  portion  of  the  brown  mass 
was  dissolved,  leaving  an  insoluble  crystalline  residue, 
which  the  authors  have  examined.  After  washing  with  dilute 
and  then  with  strong  alcohol  the  residue  was  boiled  with 
dilute  sulphuric  acid  until  all  the  fatty  matter  had  collected 
on  the  surface  as  a  soft  grey  mass.  It  was  then  suspended 
in  water  and  thoroughly  extracted  with  ether.  The  sub- 
stance was  thus  separated  into  an  insoluble  and  a  soluble 
portion.  The  insoluble  part  crystallised  from  absolute 
alcohoi  is  a  white,  tasteless,  and  inodorous  substance, 
which  is  insoluble  in  water,  ether,  the  mineral  acids,  and 
alkalis.  It  dissolves  in  warm  concentrated  sulphuric  acid 
however,  imparting  a  yellow  colour  to  the  solution,  but  it 
gives  neither  the  cholesterol  nor  the  iso  -  cholesterol 
reaction.  It  is  easily  soluble  in  acetic  acid,  acetic  anhydride, 
and  in  hot  alcohol,  chloroform,  benzene,  &c.  From  dilute 
alcohol  it  separates  with  half  a  molecule  of  water  of 
crystallisation,  melting  at  1U5: — 10!»\  It  has  the  same 
composition  as  menthol,  C10H2l,O,  and  appears  to  be  a 
hitherto  unknown  alcohol  belonging  to  the  unsaturated 
series  C.Hj.l  ).  The  soluble  portion  crystallised  from 
alcohol  melts  at  82—87"'  and  has  the  composition  C,,ll...;l  K 
It  appears  to  be  the  next  homologous  alcohol  of  the  above 
series,  the  one  following  being  probably  the  lanoline 
alcohol  described  by  Marehetti.  The  yield  of  the  two 
alcohols  amounts  to  2-5—3-0  per  cent,  of  the  wool  grease. 

-  J.  S. 

Spermaceti,  Characters  of.     I..  F.  Kebler.     Amer.  .1.  of 
rharm.  68,  "• 
Tiik  United  States  Pharmacopoeia  requires  that  spermaceti 
-hall   possess  a   specific   gravity   of  "  about  0-943,"  and   a 
melting    poiut     near    50      C.       The    author    gives    a   table 
showing  the  result  of  the  examination  of    17   specimens, 
and  he  concludes  that  the  melting  point  of  spermaceti  \: 
from  42    to   17    C,  and  that  of  cctin  from   4S"9C  to   .'i.V.V  ; 
the   specific  gravih    of  spermaceti    ranges   from  0-9O.'.   to 
0-945   at    1.'.  .   and   its   saponification  number   from   12.VS 
t,<  134'6,  whilst  the  acid  number  varies   with  the  age  of  the 
sample.     Thus,  it  is  pointed  out,  that  the   requirements   of 
the   I'nited  States   Pharmacopoeia   would  appear  to  corre- 
spond with  the  figures  for  eetin  rather  than  with  those   for 
spermaceti. 
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J.  L.  U. 

U  of  Fatty  Acids  and  Soups,  Behaviour  oj\  in  Present  c 
of  Water/  III.  F.  Krafft  and  II.  Willow.  Ber.  28, 
1895,  2506—2573.     (Compare  this  Journal.  1S9  i,  12<>7. ) 

In  former  j»apers  it  has  l»een  pointed  out  that  ou  cooliug  hot 
soap  solutions,  acid  sodium  stearate  i>  precipitated  from  a 
solution  of  the  pure  soap  at  a  higher  temperature  than  acid 
sodium  palmitate,  and  this  again  at  a  higher  temperature 
than  acid  sodium  ela'idate.  It  was  also  found  that  the 
separation  of  the  solid  acid  soap  or  mixture  took  place  at  a 
temperature  of  about  15 — 20^  C.  below  the  inciting  point  of 
the  free  acid.  In  the  present  communication  the  pure 
sodium  soaps  of  various  acids  have  been  compared  and  the 
exact  temperature  of  separation  observed.  The  results  are 
contained  in  the  following  table  :  in  all  cases  one  part  of 
the  sodium  salt  wa*  dissolved  in  100  parts  of  water  :  — 


Sodium  Salt  of 


Stearic  n  -u\. . 
Palmitic  acid 
Myristic  acid 
Laurie  acid .. 

Elaidic  acid. . 
Oleic  a;id. ... 


Tempore  ,MeUinR  Pom( 
Separation.         of  Ac  i 


35-0 
0 


51-0 
110 


16-0 
14-0 


The  temperature  of  crystallisation  of  the  soaps  always 
lies  below  the  melting  point  of  the  free  acid,  and  the  differ- 
ence between  both  temperatures  regularly  increases  on  des- 
cending the  homologous  series. 

1 1,  general,  a  soap  can  only  exercise  its  full  effect  when 
it  is  dissolved  in  water,  and  the  above  table  clearly  shows 
why  soaps  rich  in  palmitic  and  stearic  acids  are  best 
used  in  hot  aqueous  solution,  whereas  soaps  containing  oleic 
salts  produce  the  required  effieel  at  the  ordinary  temperature. 
In  performing  experiments  of  this  nature  it  is  imperative 
that  the  carbonic  acid  in  tin-  air  he  carefully  excluded, 
otherwise  it  will  combine  with  the  alkali  formed  on  the 
hydrolysis  of  the  soap,  and  hence  vitiate  the  result. — J.  S. 

Salts  of  Fatly  Ado's  and  Soups.  Behaviour  of,  in  Presence 

qfWaler.    IV     F.  Krafft  and  H.  Wiglow.    iler.  28,  1895, 

2573—2582.     (Compare  preceding  Abstract.) 

Since    soaps   in  general   are   nearly   insoluble  in  water  at 

0°  C,  determinations  of  molecular  weight  by  the  cryoscopic 


March  si,  189B.]      THE   JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


207 


method  are  rendered  impossible.  The  authors  have  at- 
tempted to  determine  the  molecular  weights  of  soaps  by 
the  ebullioscopie  method,  but  without  success.  Sodium  salts 
of  the  higher  fatty  acids,  or  the  real  soaps,  on  being  dissolved 
in  water,  raise  its  boiling  point,  but  if  sufficient  soap  be  added 
to  form  a  concentrated  solution,  the  boiling  point  falls  to 
nearly  the  original  boiling  point  of  the  water  employed.  On 
cooling  such  a  solution  it  solidifies  to  a  gelatinous  mass. 
There  is  only  one  class  of  substances — namely,  the  colloids — 
which  dissolves  in  water  without  affecting  its  vapour  pres- 
sure, and  hence  the  authors  conclude  that  the  sodium  salts 
of  the  higher  fatty  acids,  or  the  real  soaps,  are  colloids. 

—J.  S. 

Trimethylene  Glycol;  Occurrence  as  a  'By-Product  in 
the  Manufacture  of  Glycirin.  A.  A.  Noyes  and  W.  H. 
Watkins.     J.  Amer.  Chem.  Soc.  1895,  17,  890—891. 

Bv  submitting  an  abnormally  light  glycerin  from  a  soap 
manufactory  to  fractional  distillation,  first  at  diminished  and 
then  at   ordinary  pressure,   a   liquid  boiling  at  214° — 217 

and  with  a  specific   gravity  of  1056   at  ",  was  obtained, 

the  ultimate  analysis  of  which  agreed  with  that  of  trimethy- 
lene  glycol.  The  compound  probably  resulted  from  the 
fermentation  of  glycerin  after  spontaneous  saponification 
and  prior  to  the  addition  of  the  alkali.  Refuse  house-fat 
formed  a  considerable  part  of  the  soap  stock.  The  presence 
of  the  glycol  might  be  a  source  of  danger  in  the  manu- 
facture of  nitroglycerin,  since  it  reacts  with  nitric  acid  with 
explosive  violence.  It  would  be  detected  by  the  low  specific 
gravity  of  the  glycerin  and  by  the  high  oxidation  equivalent, 
as  shown  by  the  bichromate  titration. — W.  G.  M. 

Sesame  Oil,  The  Characteristic  Reaction  of.     J.  Winters. 
Bull,  de  l'Assoc.  Beige  des  chimistes,  9,  275. 

See  under  XXIII.,  page  221. 

Linseed  Oil  and  Varnish,  The  Examination  of.     II.  Amsel. 
Rev.  Chim.  Indust.  1895,  6,  313,  and  1896,  7,  13. 

See  under  XXIII.,  page  222. 


X1II.-PIGMENTS,  PAINTS ;  RESINS. 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(.4.)— PIGMENTS,  PAINTS. 

Lead,  White  :  Electrolytic  Process  of  Manufacture. 
R.  P.  Williams.     .1.  Amer.  (  hem.  Soc.  1895,  17,  835— Ml:. 

This  process,  invented  by  A.  B.  Brown,  of  Boston,  U.S.A., 
consists  in  electrolysing  sodium  or  potassium  nitrate  solution 
in  a  wooden  vessel  divided  by  a  porous  partition  into  two 
cells,  one  of  which  contains  a  pig-lead  anode,  the  other  a 
copper  cathode.  The  anode  dissolves  under  the  action  of 
the  current,  forming  lead  nitrate,  whilst  alkaline  hvdroxide 
Miid  free  hydrogen  are  produced  in  the  cathode  cell,  the 
copper  being  unacted  upon.  The  two  solutions  thus 
obtained,  are  drawn  off  and  mixed ;  lead  hydroxide  comes 
down  as  a  white  precipitate,  and  an  alkaline  nitrate  solution 
is  left,  which  is  available  for  use  again  as  electrolyte.  The 
lead  hydroxide  is  finally  mixed  with  sodium  bicarbonate  (or 
normal  carbonate),  whereby  a  pure  lead  carbonate  is 
obtained  ;  and  the  resulting  sodium  hydroxide  has  only  to 
be  recarbonated  in  order  to  render  it  available  for  use  once 
more.  The  original  alkaline  nitrate  solution  may  be  of 
any  convenient  strength,  but  1  lb.  per  gallon  (10°  B.)  is 
recommended  as  being  sufficiently  concentrated.  A  plant 
capable  of  producing  500  lb.  of  white  lead  per  diem  has 
heen  in  operation  for  several  months  in  Cambridge  (Mass.). 
The  process  is  economical,  as  compared  with  the  old 
system,  inasmuch  as  it  uses  pig-lead  without  remelting, 
whilst  there  is  not  a  residue  of  from  one-half  to  one-third 
unattaclred,asin  the  Dutch  process  ;  again,  it  is  practically 
instantaneous,  and  effects  a  saving  in  material  and  labour. 
The  white  lead  produced  is  globular,  and  so  fine  that  no 
grinding  is  necessary.  The  electrolytic  paint  is  found,  after 
two  years'  experience,  to  be  as  durable  and  opaque  as,  and 
to  have  a  covering  po^er  from   12  to   20  per  cent,   higher 


than  that  of  the  Dutch  paint.  The  practical  failure  of  the 
French  rapid  precipitation  process  is  said  to  he  due  to  the 
low  covering  power  of  the  product  ("Clichy  white"), 
resulting  from  its  crystalline  form,  the  superiority  of  the 
Dutch  paint  being  due  to  its  globular  character.  The  new 
material  being  globular,  and  even  finer  in  texture  than  the 
latter,  has  therefore  an  improved  covering  power. — W.  G.  M. 

PATENTS. 

New  Powders  to  remove  Paint  and  Organu  Mailers  from 
Wood,  Iron,  Stone,  and  oilier  Materials.  (!.  .7  C.  M. 
Baron  de  Liebhaber,  London.  Eng.  Pat.  -1940,  March  8, 
1895. 

Sodium  carbonate,  slaked  lime,  aud  permanganate  are  mixed 
dry,  then  made  into  a  paste  with  water,  and  applied  to  the 
surface  from  which  paint  is  to  be  stripped. — E.  S. 

Pigments  or  Lakes  suitable  for  the  Manufacture  of  Wall- 
Papers,  Improvements  in  and  connected  ivith.  C.  Deneys, 
St.  Petersburg.     Eng.  Pat.  16,398,  Sept.  2,  1895. 

The  base  of  these  pigments  consists  of  strontium  carbonate, 
instead  of  the  usual  barium  carbonate  or  sulphate.  It  is 
claimed  that  the  lakes  so  obtained  are  brighter  in  shade 
than  when  barium  is  employed,  and  also  that  a  given  weight 
of  dye  is  able  to  stain  a  greater  amount  of  base.  When 
using  diazo  dyes,  it  is  advisable  to  produce  the  colouring 
matter  together  with  the  strontium  carbonate  in  one 
operation.  The  cold  diazo  solution  is  mixed  with  the 
necessary  quantity  of  strontium  chloride,  and  the  alkaline 
solution  of  the  phenol,  &c,  containing  the  requisite  amount 
of  sodium  carbonate  to  precipitate  the  strontium,  added 
with  constant  stirring. — F.  II.  L. 

Improved  Metallic  Paint,  and  Method  of  linking  same. 
R.  A.  SI. .an,  Liverpool.  From '•  The  Inch  Non-Corro- 
sive  Metal  Co.."  Baltimore,  U.S.A.  Eng.  Pat.  17,786, 
Sept.  20,  1895. 

This  consists  of  a  mixture  of  2  parts  of  tin  and  1  of  zinc 
m?ltel  together  and  granulated,  then  suspendel  in  oil,  with 
a  drier.  The  paint  is  said  to  resist  "  the  action  of  water 
and  the  atmosphere,  and  is  practically  non-corrosive." 

— F.  H.  L. 

Compound  or  Material  for  Use  in  connection  with  Non- 
Oleaginous  Protective  Coverings  or  Paints.  .T.  C. 
Sellars,  Birkenhead.     Eng.  Pat.  24,063,  Dec.  16,  1895. 

This  patent  describes  a  composition  to  be  used  for  filling 
up  the  cracks  or  pores  existing  in  coverings  produced  as 
described  in  Eng.  Pats.  1457  and  5291,  1895,  which  are 
made  without  oil.  4^  lb.  of  rosin  are  dissolved  in  36  lb.  of 
petroleum,  and  9  lb.  of  creosote  are  added,  ground  wood 
or  pigments  being  also  employed  if  desired. — P.  H.  L. 

Lead  Oxide  Making,  An  Improved  Process  of.  H.  II.  Lake, 
London.  From  T.  Benfield,  N.J.,  U.S.A.  Eng.  Pat. 
25,009,  Dec.  31.  1895. 

Tins  is  a  process  tor  oxidising  metallic  lead  in  the  presence 
of  water  by  the  action  of  air  or  oxygen.  The  metal  in  a 
finely  divided  state  is  put  into  a  cast-iron  vessel  provided 
with  stirrers,  which  are  made  hollow,  and  through  which  a 
current  of  air  is  constantly  passing.  Water  is  added  to 
cover  the  lead,  and  the  agitators  are  set  in  motion.  After 
a  time,  a  cock  placed  in  the  side  of  the  apparatus,  some 
little  way  above  the  bottom,  is  opened,  and  the  finer  particles 
of  the  lead,  already  partly  oxidised,  are  run  off  into  a  second 
vessel  similarly  constructed,  where  they  are  again  treated 
with  air  or  oxygen  as  before.  The  process  is  stated  only 
to  require  a  few  hours  to  effect  complete  oxidation,  and  to 
yield  a  product  free  from  crystalline  structure.  It  is  thus 
said  to  be  a  superior  article  for  making  lead  chrome, 
carbonate  of  lead,  Sc. —  F.  II.  L. 

(B.)— RESINS,  VARNISHES. 
Linseed  Oil  and  Varnish,  The  Examination  of    H.  Amsel. 
Rev.  Chim.  Indust.  1895,  6,  313,  and  1896,  7,  13. 
See  under  XXIIL,  page  222. 
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PATENTS. 

Protecting  Iron,  Steel,  and  like  Materials  from  Rust,  A 
Process  of  and  Mum-,  for.  II  E  Newton,  Londou. 
From  "The  Farbenfabriken  vorm.  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  4027,  Feb.  25,  1895. 

i  in.  surface  of  the  metal,  cither  in  the  wrought  or  un- 
wrought  stale,  is  washed  with  a  10  to  25  per  cent,  aqueous 
solution  of  hydroferro-  or  hydroferricyanic  acid  or  a 
mixture  of  both,  containing  also,  if  desired,  a  small  quantity 
of  mineral  acid ;  or  the  active  ingredients  may  be  mixed 
with  alcohol,  and  2  or  :>  parts  of  oil,  varnish,  &e.  added 
before  application  to  the  iron. — F.  H.  L. 

French  and  the  like  Polishes,  Improvements  in  and  relating 
to.  <  .  1'.  F.  Bratseh,  Berlin.  Eng.  Pat.  23.89G,  Dec.  13, 
1895. 

After  ordinary  French  polish  has  been  applied  to  wood  for 
some  little  time,  it  is  apt  to  "  bloom  "  or  exude  from  the 
surface.  This  is  stated  to  be  due  to  the  presence  of 
"  vegetable  wax  "  in  the  shellac,  which,  together  with  the 
oil  used  in  polishing,  produces  a  soft,  smeary  substance, 
never  becoming  properly  hard.  To  overcome  this,  the 
patentee  removes  this  "  vegetable  wax  "  by  repeated  filtration 
of  the  polish,  and  also  employs  stick  lac  to  replace  part  of 
of  the  shellac.  His  formula  is  : — Stick  lac,  25  parts  • 
6hellac,  20;  gum  benzoin,  4;  95  per  cent,  alcohol,  100  ; 
and  oil  of  rosemary,  1  part. — F.  H.  L. 

(C.)— INDIA-RUBBER,  &c. 

Caoutchouc  and  Gutta-Percha  Substitutes.     C'hem.  Rev. 
Fett  u.  Harz  Ind.  1896,  [34],  27—29. 

Various  substances  and  mixtures  have  been  proposed  for 
replacing  gutta-percha  as  an  insulating  material  for  cables, 
but  although  many  of  them  are  effectual  in  other  particular-, 
none  have,  so  far,  rivalled  it  in  point  of  durability  under 
prolonged  exposure  to  the  action  of  sea-water.  Paraffin 
alone  is  too  brittle,  but  the  plastic  products  of  the  incor- 
poration of  ozokerite  with  small  quantities  of  caoutchouc 
form  a  medium  which  in  insulating  power  and  durability, 
almost  rival  the  latter  substance  in  its  pure  state.  The 
degree  of  insulation  attained  by  Henly's  cable,  which  is 
coated  externally  with  ozokerite,  is  5,000  megohms  per 
knot.  Nigrite,  prepared  by  kneading  together  caoutchouc 
and  the  residue  from  the  distillation  of  ozokerite,  is  far 
superior,  both  mechanically  and  as  an  insulator,  to  gutta- 
percha, and  is  less  susceptible  to  heat  than  caoutchouc. 
The  composition,  consisting  of  a  mixture  of  resin  and  heavy 
resin  oils,  used  for  the  Brooks  cable  has  a  high  insulating 
power,  several  samples  having  indicated  regularly  19,0(10 
megohms  per  mile.  YV ray's  composition,  made  from 
caoutchouc,  silica,  powdered  alum,  and  gutta-percha,  is 
largely  used  in  climates  too  hot  for  gutta-percha  by  itself, 
but  is  quickly  attacked  by  sea-water. 

Latterly,  attention  lias  been  directed  to  batata  (this 
Journal,  1894,  480)  as  a  substitute  for  caoutchouc.  This  gum 
is  obtained  by  tapping  the  balata  tree,  of  which  there  are 
large  forests  in  liritish  Guiana  and  other  parts  of  South 
America.  There  are  two  varieties — the  red  or  "  bullet  tree," 
and  the  white,  or  true  balata  ;  they  grow  to  a  height  of  90 
to  100  ft.  and  can  yield  about  -J\  lb.  of  gum  in  a  year 
without  overtaxing  their  strength.  The  liquid  gum  soon 
burdens  on  the  surface,  which  is  thru  removed,  and  this 
continues  till  the  whole  has  solidified. 

For  insulating  purposes  balata  gum  is  inferior  to  caout- 
chouc, but  it  makes  a  good  waterproofing  material  and  is 
highly  suitable  for  driving-belts.  The  trade  is  rapidly 
increasing,  the  exports  from  British  Guiana  tuning  risen 
from  41,000  lb.  in  1881  to  237,450  lb.  in  1892.  The 
industry  is  also  being  developed  in  Dutch  Guiana  under 
the  auspices  of  some  enterprising  Americans. — C.  S. 


XIV.-TANNING.  LEATHER.  GLUE.  SIZE. 

PATENTS. 

Animal  Skins,  New  or  Improved  Process  for  lite  Treatment 
of.  C.  Marter  and  I.  Lew,  Loudon.  Eng.  Pat  1820, 
Jan.  25,  1895. 

Tins  invention  applies  especially  to  skins  having  particularly 
long  fibres,  such  as  those  of  the  wild  animals  of  the  Dutch 
Indies  and  surrounding  regions,  and  has  for  its  object  the 
rendering  of  the  skins  hard  and  transparent,  so  that  they 
may  be  capable  of  being  pressed  or  otherwise  fashioned 
into  buttons,  &c.  The  raw  skins  are  washed,  dried,  and 
stretched,  and  painted  with  an  aqueous  solution  of 
"  arsenic  "  containing  about  1  grm.  per  litre.  When  this 
solution  has  dried,  the  skins  arc  placed  in  cold  water  for 
from  1  to  15  days  and  then  limed  in  three  successive  baths 
containing,  say,  2^,  4|,  and  6J  kilos,  of  lime  per  1,00& 
litres  respectively.  In  the  first  bath,  hair  and  flesh  are 
loosened  and  may  be  subsequently  removed,  in  the  second 
the  skins  are  degreased,  and  in  the  third  they  are  hardened. 
The  duration  of  the  liming  depends  on  the  nature  of  the 
skin  and  on  the  desired  degree  of  transparency.  The 
skins  may  next  be  dyed  and  dried.  They  are  finally 
immersed  in  two  baths  of  linseed  oil — which  may  be  either 
cold,  warm,  or  boiling,  as  found  most  convenient — for  a 
period  depending  on  the  degree  of  hardDess  required  ;  thus, 
from  one  to  ten  minutes  immersion  in  boiling  oil,  or  from 
a  few  hours  to  several  weeks  in  cold  oil,  max  suffice. 
Completion  of  the  process  consists  in  sponging  with 
alcohol  in  order  to  fix  the  oil. — A.  G.  1!. 

Tunning  Hides,  Improved  Process  for.  I  I.  Knees,  Oshawa. 
Ontario.  (  anada.  and  D.  W.  Alexander,  Toronto,  Ontario, 
Canada.     Eng.  Pat.  22,714,  Nov.  27,  L895. 

The  unbailed  and  fleshed  hide  is  treated  in  a  pin  wheel  with 
a  liquor  consisting  of  bichromate  of  potash  to  the  extent  of 

'•about  5  per  cent,  of  the  weight  of  the  hide,  2\  per  cent. of 
sulphuric  acid,  5  per  cent,  of  the  weight  of  the  hide  in 
neat's  foot  oil,  and  the  balance  of  water,"  until  it  has 
become  thoroughly  permeated  therewith.  It  is  then  trans- 
ferred to  another  pin  wheel,  in  which  it  is  similarly  treated 
with  a  liquor  consisting  of  "  10  per  cent,  of  the  weight  of 
the  hide  of  hyposulphite  of  soda,  with  sulphuric  acid  7'.  per 
cent.,  .">  per  cent,  of  neat's  foot  oil,  and  the  balance  of  water." 
The  bide  is  then  left  to  dry.  The  order  in  which  the  com- 
positions are  applied  mavbe  the  reverse  of  that  here  stated. 

—A.  G.  B. 

Sterilising  Catgut  and  ether  Materials,  Improved  Process 
of  and  Apparatus  for.  J.  Leman,  Berlin.  Eng.  l'at. 
23,504,  Dee.  7,  1895'. 

Catgut  used  in  surgical  operations  is   spoiled   by  steam 

sterilisation,  an  1  cannot  he  completely  sterilised  by  alcohol 
and  other  substances  hitherto  tried.  But  exposure  to  the 
vapour  of  boiling  alcohol  containing  10  per  cent,  of  water 
and  5  per  cent,  of  phenol  answers  the  purpose  admirably, 

and  docs  not  damage  the  gut.  The  process  is  carried  out 
in  a  suitable  closed  boiler  having  a  condensing  worm  at  the 
top  to  condense  and  return  the  vapours.  Sponges  and 
other  materials  may  be  sterilised  in  the  same  way. —  L.  A. 

//,,/,  v    and     Skins   in    the    Manufacture   of    Leather.    A 

Process  fee   Treating.      A.    K.    Y.   Anderson,  St.  Kilda, 

Melbourne,    Victoria,   and    J.    Mackintosh,   Melbourne, 

Victoria.     Eug.  Pat.  24,950,  Dec.  30,  1895. 

'I'm.  raw    hid.-   and   -kin-  are  soaked  in  cold  water  until 

softened.      They    are    then    rough-rushed    and    soaked    in 

water  at   a   temperature  of  27   C.  for  about  half  an  hour. 

After  having  been  drained,  they  are  hung  in  an  hermetically 

scaled   vessel,   into   which   carbonic   acid    gas    is    forc.-d  up 

!   to  a  pressure  of  about  30  lb.  to  the  square    inch.     After  an 

hour's  sojourn  in   this  chamber,  the   hair  or  wool  will  have 

become    sufficiently    loosened    to    be    easily    removed    by 

unhairing  knives.     The  pores  of  the  skins  are  so  opened 

l.\  the  treatment  that  tannage  takes  place  rapidly . — A.  G.  B. 
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XV -MANURES,  Etc. 

PATENT. 

Basic  Slag,  Improvements  in  the  Preparation  of,  fur 
Fertilising  Purposes.  W,  Hutchinson  and  A.  Hickman, 
both  of  Wolverhampton.  Eug.  Pat.  6112,  March  25, 
1895. 

To  render  the  phosphoric  acid  more  soluble  when  basic 
slag  from  the  Bessemer  or  Siemens  furnace  is  used  as  a 
fertiliser,  it  is  mixed  while  molten  in  a  ladle  with  about 
an  equal  quantity  of  molten  slag  from  the  blast  furnace 
or  from  a  cupola  in  which  iron  is  being  re-melted.  The 
mixture  when  cold  is  ground  to  a  fine  powder  ready  for  use. 
The  proportions  may  vary  from  the  above,  the  blast-furnace 
slag  being  reduced  in  quantity  if  the  basic  slag  be  very  rich 
in  phosphorus. — A.  W. 


XVI.-SUGAR.  STARCH,  GUM.  Etc. 

Sugar  Industry,  Advances  in,  for  the   Third  Quarter  of 
L895.     B.  Cane-Sugar.      Dingl.   Polyt.   J.  1895,    298, 

138—139. 


The  yields  obtained  by 
H.  C.  Prinsen-Geerligs 
Industrie,  1895,  HI.,  50) 
object  of  which   was   to 


Centrifugalising  Massi  mites. — 
(Avchief  voor  de  Java  Sinker 
has  carried  out  experiments,  the 
ascertain  whether  the  differences 
of  yield  frequently  observed  when  massecuites — especially 
those  from  after  products  —  are  centrifugalised  can  be 
ascribed  to  the  different  methods  of  boiling,  cooling,  and 
centrifugalising.  Very  pronounced  differences  are  observed 
when  the  yields,  even  of  first  product  massecuites  from 
different  factories,  are  compared.  Every  care  should  be 
taken  during  boiling  to  prevent  the  formation  of  false  grain  ; 
it  is,  however,  possible  that  fine  grain  may  be  formed  in 
cooling  down,  and  this  would  cause  a  loss  during  centri- 
fugalising. This  latter  occurs  to  a  marked  extent  with 
after-product  molasses  which  are  not  boiled  with  the  object 
of  forming  grain.  The  size  of  the  grain  depends  chiefly  on 
the  physical  properties  of  the  mother-liquor,  small  crystals 
being  obtained  from  a  viscous  masseeuite.  This  partly 
applies  also  to  first-product  massecuites,  for  the  more  impure 
these  are,  the  smaller  will  be  the  grain  that  separates  on 
cooling ;  and  the  greater,  the  loss  on  centrifugalising.  In 
massecuites  containing  large  quantities  of  invert  sugar  it 
has  been  found  advantageous  not  to  wait  for  the  after 
crystallisation,  but  to  centrifugalise  direct  from  the  vacuum 
pan.  With  pure  massecuites  this  course  is  not  advisable, 
since  the  after  crystallising  sugar  adheres  to  the  first  grain, 
and  so  increases  the  yield.  First  product  massecuites 
should  neither  be  too  mucb  nor  too  slightly  boiled.  The 
more  rapid  the  cooling  down  the  more  viscous  the  syrup,  the 
larger  the  amount  of  calcium  salts,  the  finer  the  grain,  and 
the  smaller  the  yield.  The  author  concludes  from  his 
observations  with  first  as  well  as  with  second  product 
massecuites,  that  differences  in  yield  are  due  to  mechanical 
rather  than  to  chemical  causes. 

In  a  paper  on  A  Method  for  the  Rapid  Detection  of 
Magnesium  Oxide  in  the  Lime  employed  in  Sugar  Manu- 
factories (D.  Zuckerind.  1895,  20,  985),  Prinsen-Geerligs 
states  that  there  should  not  be  more  than  0-5  to  1  per  cent, 
of  maguesium  oxide  in  lime,  since  the  former  has  an 
injurious  effect  on  the  juice.  He  ad\  ises  testing  the  lime 
for  magnesia  when  the  separation  proceeds  slowly,  or  when 
an  abnormally  large  amount  of  the  lime  is  needed,  or  finally 
when  the  thick  juice  has  a  bottle-green  colour.  The  method 
employed  is  based  on  the  fact  that  when  ammonia  is  added 
to  neutral  solutions  of  calcium  chloride  no  precipitate  is 
produced  ;  if  however,  magnesium  salts  are  present  a 
gelatinous  precipitate  of  magnesium  hydroxide  separates, 
which  is  insoluble  in  water  and  ammonia,  hut  soluble  a- 
a  double  compound  in  solutions  of  ammoniacal  salts. 
1  grin,  of  the  lime  is  treated  with  10  c.c.  of  water,  warmed, 
and  dilute  hydrochloric  acid  added  until  nearly  all  the 
lime  is  dissolved,  and  the  liquid  is  neutral  or  slight  I  v 
alkaline.     The  solution  is  boiled  to.  remove  carbon  dioxide, 


filtered,  and  ammonia  added.  The  presence  of  1  per  cent, 
of  magnesia  is  sufficient  to  produce  the  gelatinous  pre- 
cipitate. When  limestones  are  examined,  1  c.c.  of  lime 
water  is  added  to  the  neutral  chloride  solution  to  precipitate 
iron  and  alumina,  and  ammonia  added  subsequent  to 
filtration. 

Heating  Experiments  uitli  Furls  Employed  in  lit*'  <  'ane- 
Sugar  Industry  (D.  Zuckerind.  1895,  20)- — Carp  has 
ascertained  that  the  semi-gas  furnace  (Grundel's  Patent) 
possesses  the  following  advantages  as  compared  with  the 
ordinary  fire-grate :— 1.  When  dry  bagasse  is  used  more 
steam  is  obtained  for  a  similar  grate  surface,  and  if  the 
draught  be  properly  controlled,  economy  of  fuel  is  effected. 
Damp,  or  a  mixture  of  damp  and  dry  bagasse,  can  be  burnt 
6u  emergency,  although  of  necessity  there  is  a  diminished 
production  of  steam.  2.  The  fuel  value  of  dry  cane  leaves 
{trash )  is  higher  than  that  of  dry  Djatti  wood  (teetonia 
grandis)  and  only  slightly  inferior  to  bagasse.  The  semi- 
gas  furnace  is  not  so  well  suited  as  the  ordinary  grate  for 
tiring  with  dry  cane  leaves. 

Crystallisation  in  Motion  (Winter,  D.  Zuckerind.  1885, 
20). — This  author  considers  that  with  a  general  introduction 
of  Bock's  process  of  "  crystallisation  in  motion,"  the 
Javanese  cane-sugar  industry  may  rival  the  beet-root  sugar 
factories  as  to  yield,  and  further  thai  this  process  has  more 
promise  for  the  cane-sugar  industry  than  the  "  diffusion  " 
process.  A  number  of  points  of  advantage  arising  from  the 
use  of  the  process  are  dealt  with  ;  they  chiefly  have  to  do 
with  increased  purity,  saving  of  time,  and  labour. 

Lillie's  Evaporating  Apparatus  (D.  Zuckerind.  1895, 
20.) — This  apparatus  has  recently  been  successfully  intro- 
duced into  Louisiaua  in  place  of  the  Yaryan  evaporator, 
which  likewise  depends  upon  the  film  evaporation  (this 
Journal,  1893,  745).  The  admission  of  thin,  and  running 
off  of  thick,  juice  is  automatically  regulated  by  floats  and 
flap  valves,  which  open  more  or  less  widely  in  proportion  to 
the  increase  of  the  specific  gravity  of  the  juice.  It  is  stated 
that  in  six  minutes  a  5  per  cent,  sugar  solution  can  be 
raised  to  30  I!.  The  apparatus  requite  little  attention, 
and  causes  no  inversion  of  the  juice. 

Rational  Treatment  oj  Juice  with  Sulphurous  Acid  and 
Baryta  (D.  Zuckerind.  1895,  20)- — Dupon  has  devised 
a  new  process  based  on  the  simultaneous  application  of 
lime  and  baryta.  The  experimental  results  show  that 
sulphuration  of  the  juice  in  presence  of  baryta  improves  its 
purity  and  salt  coefficients,  whereas  sulphuration  in  presence 
of  lime  has  the  opposite  effect.  The  following  advantages 
accrue  from  sulphuration  in  presence  of  baryta.  Sulphuric 
acid  is  completely  removed  from  the  juice,  consequently  the 
formation  of  incrustations  is  avoided.  The  greater  portion 
of  the  lime  salts  are  eliminated,  so  that  an  increase  of  purity 
— and  salt— coefficient  results.  Jlost  of  the  natural  alkalis 
(potash  and  soda)  are  liberated,  the  alkalinity  necessary  for 
the  preservation  of  the  juiee  being  thus  secured 
.  Kruger  remarks  that  baryta  separates  with  difficulty  and 
so  hinders  defecation,  at  the  same  time  imparting  some  of 
its  poisonous  properties  to  the  juice. — 1.  L.  B. 

Beetroot  Juice,  Gelatinous  Separation  in.     F.  Glaser. 
Centralb.  Bakteriol.  1895,  2  Abth.  1,  879. 

The  so-called  "  frog-spawn  "  appearance  in  beetroot  juice  is 
generally  ascribed  to  Leuconustoc  mesenteroides  But  the 
author  shows  that  another  bacterium  which  differs  from 
Leuconostoc  in  not  flourishing  in  a  10  per  cent,  neutral 
molasses,  can  also  produce  this  phenomenon.  The  organism 
is  known  as  B.  gelatinosum  betee,  and  grows  very  readily  in 
beetroot-juice  gelatin.  After  2-1  hours  a  plate  culture 
exhibits  white  milky  colonies  which  rapidly  liquefy  the 
gelatin.  These  colonies  contain  the  bacteria  ;  if  the  culture 
be  fresh  they  are  very  motile,  and  when  stained  with 
methylene  blue,  appear  as  short  rods  frequently  joined  to 
one  another.  The  bacteria  develop  with  great  rapidity 
from  stored  beetroot  juice ;  after  a  few  hours  at  the 
maximum  temperature  of  40°  to  50°  a  slight  evolution  of 
gas  occurs,  and  at  the  expiration  of  12  hours  the  contents 
of  the  flask  are  covered  with  a  gelatinous  scum.  Higher 
temperatures  prevent  the  growth  of  the  bacteria,  yet  they 
are  not  killed  by  prolonged  heating  of  the  infected  juice  at 
100°.     A  similar  growth  appears  more  slowly  iu  beer  worts. 
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As  stated  above,  this  organism  does  not  grow  in  a  10  per 
cent,  molasses,  but  if  the  slimy  precipitate  obtained  l>v 
the  addition  of  alcohol  to  beetroot  juice  or  its  ash  be  added, 
development  takes  place.  Pari  passu  with  the  gelatinous 
formation,  inversion  of  the  cane-sugar  occurs  and  alcohol  is 
produced  in  considerable  quantity.  The  presence  of  lactic 
acid  was  not  observed.  Tin'  gelatinous  mass  possesses  the 
properties  of  the  so  frequently  described  beetroot  gums. 

—J.  L.  15. 

Carbohydrates,  Art  inn  of  Alkalis  on.  Conversion  one  into 
the  other  of  Glucose,  Fructose,  and  Mannose.  T.  A. 
Lobrv  dc  Bruyn  and  W.  A.  van  Ehensteiu.  Ber,  28, 
[19],  3078—3082. 

In  their  studies  of  the  behaviour  of  glucose,  fructose,  and 
invert  sugar  towards  alkaline  salts  of  weak  acids,  the 
authors  have  discovered  that  very  minute  proportions  of 
alkalis  considerably  affect  the  rotation  of  several  carbo- 
hydrates. The  influence  thus  exercised  bears  evidence  to  a 
certain  degree  of  transformation,  for  glucose  and  fructose 
give  as  a  result  syrups  which  are  almost  inactive,  whilst 
galactose  yields  a  syrup  of  which  the  value  of  [a]D  is  about 
+  30°,  the  respective  normal  values  for  [a]  „  being  about 
+  53°,  —  91°,  and  +  81°.  It  has  been  found,  as  the 
general  result  of  a  large  number  of  experiments,  that  this 
change  is  due  to  reciprocal  transformation  of  the  different 
sugars  one  into  the  other.  This  has  been  established  in  the 
case  of  glucose,  fructose,  and  mannose,  each  of  these  sugars 
being  transformable  under  the  influence  of  hydroxyl  ions, 
alkalis,  &c,  into  the  other  two. — VV.  ,S. 

Megass  and   Refuse  Furnaces.     W.  P.  Abell.     Proc.  Inst. 
Civil  Eug.  1895,  123,  3  —  10. 

"  The  use  of  megass  as  fuel  in  the  manufacture  of  cane- 
sugar  has  during  the  last  few  years  become  more  general ; 
and  on  many  estates  in  the  West  Indies  it  has  entirely 
replaced  coal,  of  which  25  cwt.  were  formerly  required  for 
the  production  of  1  ton  of  sugar.  During  the  years  1890- 
94,  520  furnaces  were  rebuilt  in  British  Guiana  at  a  cost  of  j 
50,000/.,  the  annual  saving  thus  effected  amounting  to  j 
100,001!/:' 

The  moist  megass  (containing  50  per  cent,  of  water),  as 
it  comes  from  the  crushing  rolls,  forms  about  28 — 34  per 
cent,  of  the  whole  sugar-cane,  and  when  utilised  as  fuel 
fully  suffices,  not  only  to  evaporate  the  whole  of  the  juice, 
but  also  to  generate  the  power  required  for  crushing  the 
canes,  curing  the  sugar,  &c,  without  the  assistance  of  any 
other  fuel  whatever. 

Types  of  the  furnaces  employed — both  of  older  and  more 
modern  design — are  described  in  detail  and  illustrated  by 
drawings.— H.  T.  P. 

Beet-Juice  ;  Acids,  itinera!  and  Organic  in,  Simultaneous 
Determination  of.  D.  Sidcrsky.  Comptes  rend.  1895, 
121,  1164. 

See  under  XXIII.,  page  222. 

Levulose,  Estimation  of,  in  Honey  and  other  Substances. 
H.  W.  Wiley.     J.  Amer.  ('hem.  Soc.  1896,  18,  81—90. 

See  under  XXIII.,  page  222. 

Sugar,  Action  of,  on  Arnmoniacal  Silver  Nitrate.     .(.  Hen- 
derson.'   Proc.  Chem.  Soc.  1896,  [159],  9. 

See  under  XXIII.,  page  222. 

PATENTS. 

Evaporating  Apparatus,  Improvements  in   and  relating  to. 

J.  Foster, Glasgow.     Eng.  Pat.  31 18,  Feb.  13,  1895. 

■See  under  I.,  page  185. 

Sweet  Compound,  and  of  certain  Intermediate  Products 
therefor,  The  Manufacture  or  Production  of  a.  II.  E. 
Newton,  London.  Prom  '■  Tin*  Kai  benfabriken  vorm.  P. 
Bayer  and  Co.,"  Elberfeld,  Germany.  Eng.  Pat  5135, 
March  11,  1895. 

See  under  XX.,  page  213. 


XVII.-BREWING.  WINES.  SPIRITS.  Etc. 

Wine,  Technically  Pure  Glucose  used  in  the  Production 
of.  Seining  thereof  on  the  Detection  of  Adulteration. 
W.  Fresenius.  Zeits.  Anal.  Chem.  1896,  35,  [1],  50 
—56. 

It  has  been  customary  to  infer  the  fraudulent  addition  of 
starch-sugar  to  wines  during  the  process  of  manufacture, 
from  the  marked  dextro-rotation  of  samples  so  adulterated, 
the  dextro-rotation  being  due  to  the  unfermentable  and 
unfermented  constituents  (dextrin,  isomaltose,  dextrose) 
existing  in  ordinary  glucose.  Since  1892,  however,  the  use 
of  a  certain  proportion  of  "  technically  pure  dextrose  " 
(containing,  as  now  obtainable,  less  than  1  per  cent,  of 
unfermentable  matters)  is  permitted.  It  is  pointed  out 
that  wines  of  this  description,  not  being  adulterated  (i.e., 
with  common  glucose),  might  yet  be  classed  as  such  if  they 
retain  any  appreciable  amount  of  unfermented  dextrose. 
To  make  sure  that  any  excessive  dextro-rotation  observed 
is  not  due  to  dextrose,  the  wine  should  be  eompletclv 
fermented  by  means  of  beer-yeast  (not  pressed  yeast, 
which  has  been  shown  to  ferment  dextrin,  &c.)  and  again 
polarised.  According  to  the  author's  experience,  the 
dextro-rotation  should  now  not  exceed  0-3°,.or  OS' after 
evaporation  to  a  syrup,  precipitation  with  alcohol,  and 
dilution  to  one-seventh  of  the  original  volume. — H.  T.  P. 

Wine,  Estimation  of  Alcohol  and  Extract  by  the  Refracto- 
meter.     E.  Riegler.     Zcits.  Anal.  Chem.  1896,  35,  27. 

See  under  XXIII.,  page  223. 

PATENTS. 

Yeast,  Improvements  in  the  Manufacture  of.     H.  Elion, 

Rotterdam.     Eng.  Pat.  17,496,  Sept.  19,  189  i 

Thk  patentee  employs  a  dilute  filtered  solution  of  molasses 
or  sugar  syrup  to  which  has  been  added  the  necessary 
quantity  of  phosphoric  acid  or  phosphates  for  growing 
yeast.  A  moderately  weak  solution — about  16  or  17  kilos, 
diluted  to  100  litres — is  found  to  work  best,  and  phosphoric 
acid — either  free  or  as  a  salt — is  added  at  the  rate  of  about 
01  to  o-8  kilo.  Ps05  to  100  kilos,  of  molasses  used.  Tin- 
solution  should  be  filtered  bright,  and  should  preferably  be 
sterilised  before  the  addition  of  the  seed-yeast,  and  the 
latter  should  be  free  from  foreign  organisms.  The  patentee 
claims  to  get  a  very  pure  and  vigorous  yeast. — L.  T.  T. 

Brewing     and     Apparatus     therefor,     Improvements     in. 
S.    Kuhlmann,   Hoxter,    Germany.      Eng.    Pat.    20,997, 

Nov.  6,  1895. 

Tin:  patentee  believes  he  has  discovered  that  the  clouding 
of  beer  in  casks  arises  from  overheating  of  the  wort  in  the 
brew-pan.  The  invention  consists  in  employing  jets  "t 
water  or  cold  air  to  damp  down  the  fire  under  the  brew-pan 
when  desired,  anil  so  prevent  overheating  of  the  wort. 

— L.  T.  T. 


XVIII.-CHEMISTRT  OF  FOODS.  SANITARY 

CHEMISTRY  AND  WATER  PURIFICATION, 

DISINFECTANTS. 

(A.)— CHEMISTRY  OF  FOODS. 
Potatoes,  Solanine  in.     (i.  Meyer.     Arch.  Kxp.  Path. 
Pharmakol.  1895,36. 

A  skim  bs  ")'  determinations  of  the  mi  la  nine  in  potatoes  bcfoie 
and  during  germination  has  been  carried  out  by  the  author 
under  the  direction  of  Prof.  Schmiedeberg,  of  Strassbivrg. 
Sound  potatoes  contained  44  parts  of  solanine  per  million  ; 
when  peeled,  the  amount  was  only  half  us  much.  Young 
potatoes  contained,  between  July  and  August,  from  201  to 
236  parts  per  million  ;  Maltese  potatoes  only  50  parts  per 
million.  Whilst  sprouting  in  a  cellar  between  March  and 
July,  the  solanine  increased  from  90  to  112  parts  per 
million,  and  the  sprouts  contained  from  2 '  72  to    5  per  cent. 
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01  the  alkaloid,  according  to  their  length.  Shrivelled 
potatoes  contaiued  14  1  parts  per  million,  whilst  rotten  ones 
covered  with  black  fungus  contaiued  as  much  as  1,340 
parts.  Experiments  with  rabbits  by  Schmiedeberg  showed 
that,  with  doses  insufficient  to  cause  vomiting,  the  mucous 
membrane  of  the  stomach  and  intestine  may  be  affected, 
without  augmenting  the  tendency  to  pass  into  the  stage  of 
acute  poisoning.  Hence  potatoes  cannol  have  toxic  effects 
unless  the  amount  of  solanine  becomes  unusually  large 
under  special  and, indeed,  unusual  conditions.  Nevertheless 
the  results  show  that  such  influences  may  possibly  be 
■exercised. — W.  S. 

Tinned  Irmi  Receptacles  for  Preserved  Vegetables,  Cause 
of  the  Black  Coloration  developed  in.  A.  Rossing. 
Zeits.  Anal.  Cliem.  1896,  35,  [1],  38—50. 

Tinned  preserved  vegetables,  especially  peas,  are  frequently 
spoiled,  owing  to  the  development  of  a  blackish  or  brownish 
coloration,  which  first  appearing  on  the  metallic  surface  of 
the  tin,  then  spreads  to  that  portion  of  the  contents  in  imme- 
diate contact  therewith.  The  author  states  that  this  black 
stain  generally  consists  of  sulphide  of  tin — rarely  containing 
iron — and  concludes  that  its  formation  is  due  to  the  spon- 
taneous decomposition  of  the  organic  sulphur  compounds 
existing  in  all  vegetables,  whereby  other  bodies  are  produced 
(sulphides,  mercaptans  ?)  capable  of  acting  on  tin.  Whether 
iron  sulphide  is  ever  formed  is  doubtful.  The  sludge  of 
ferric  hydrate  occasionally  observed  appears  to  arise  from 
the  rusting  of  the  iron  wherever  laid  bare  (the  exposed 
edges  at  the  joints  in  the  side,  top.  and  bottom  of  the  tin). 
Air  should  therefore  be  excluded,  as  far  as  possible,  bj 
completely  filling  the  tins  with  boiled  water  prior  to  sealing. 
The  theory  that  the  black  stain  is  produced  by  free  sulphur 
(and  iron)  derived  from  the  rubber  composition  washers — 
now  largely  employed,  instead  of  solder,  to  make  air-tight 
eontact  between  the  tin  and  its  lid — is  shown  to  be 
erroneous.     The  rings  are  perfectly  harmless. 

The  proneness  to  blackening  exhibited  by  different  vege- 
tables depends,  more  or  less,  on  their  relative  richness  in 
sulphur  compounds  —  with  beans,  for  example,  which 
contain  very  little  sulphur,  the  trouble  is  rarely,  if  ever, 
experienced — and  in  any  case  is  pronounced  proportionately 
to  their  degree  of  ripeness  or  staleness.  Hence  it  is  of 
great  importance  that  only  young  and  perfectly  fresh  vege- 
tables be  submitted  to  the  tinning  process.  Entire  prevention 
of  the  trouble,  however,  can  only  be  arrived  at  by  the  use 
of  receptacles  not  acted  upon  by  sulphur  compounds,  &c.  ; 
and  in  this  connection  it  has  been  stated  tint  tins,  varnished 
inside,  have  proved  perfectly  satisfactory,  even  in  the  case 
of  acid  preserves. — H.  T.  P. 

Butter,  Testing  of,  by  Viscosity  Determinations. 
Pollensk'e.     Apoth.  Zeit.  11,  97. 

See  under  XXIII.,  page  223. 

PATENTS. 

Casein,  An  Ammonium  Compound  of,  The  Manufacture  or 
Production  of.  W.  Majert,  Falkenberg,  Germany. 
Eng.  Pat.  9,  Jan.  1,  1896. 

Powheked  dried  ca-ein  is  brought  into  contact  with 
ammonia  gas  ;  or  it  is  suspended  in  alcohol,  ether,  light 
petroleum,  or  benzene,  and  the  gas  passed  through  the 
liquid.  The  combination  of  the  ammonia  and  the  casein  is 
accompanied  with  development  of  heat.  The  product  is  a 
white  powder,  permanent  in  the  air,  and  readily  soluble  in 
water,  forming  a  tasteless  liquid,  which  is  said  to  possess 
valuable  nutritive  qualities. — L.  de  K. 

Peptonised  Milk  and  Cocoa,  An  Improved  Preparation  of. 
W.  II.  Thew,  Westminster.  Eng.  Pat.  4886,  March  7, 
1895. 

The  inventor  claims  the  manufacture  of  powder,  or  solid 
blocks  or  cakes  of  peptonised  milk  and  cocoa,  with  or 
without  sugar.  The  moist  mixture  (Eng.  Pat.  14,965, 
1894)  is  placed  in  shallow  pans,  heated   by  means  of  water 


at  45'  —  55'  C,  so  as  to  obtain  a  dry  mass.  Whilst 
drying,  it  is  broken  up  by  means  of  wooden  spatules,  and 
when  dry  enough  it  is  reduced  to  powder  by  crushing  or 
grinding. 

If  blocks  or  cakes  are  wanted.  I  he  powder  is  placed  in 
suitable  moulds  and  subjected  to  the  required  pressure. 

— L.  de  K. 

Soluble  Albumen  of  Animal  Pood.  A  New  or  Improved 
Method  of  Obtaining  ami  Preserving  the.  J.  L. 
Johnston  and  Bovril,  Limited,  London.  Eng.  l'at.  6257, 
March  26,  1  ^'.'.">. 

I'iie  object  of  the  invention  is  to  preserve  the  soluble 
albuminous  matters  of  flesh  without  the  use  of  antiseptics. 
The  juice  is  separated  from  beef,  mutton,  &c,  by  means  of 
hydraulic  pressure,  and  collected  in  glass  vessels.  It  is 
then  spread  over  glass  slabs  or  sheets  and  then  allowed  to 
dry  at  a  gentle  heat,  which  must,  however,  never  get  high 
enough  to  cause  coagulation  of  albuminous  matters.  The 
I  dried  mass  is  scraped  from  the  glass  slabs,  and  keeps  for  a 
lengthy  period  in  air-tight  packages. — L.  de  K. 

Perishable  Organic  Substances,  An  Improved  Method  or 
Process  for  the  Preservation  ami  Storage  of,  bg  Cold. 
J.  D.  Postle,  Sydney,  New  South  Wales.  '  Eng.  Pat. 
17,844,  Sept.  24,  1895. 

The  substance  is  first  chilled  by  being  brought  to  freezing 
point,  and  is  afterwards  thoroughly  frozen  to  a  depth  of 
'  to  li  ins.  Carcases  of  sheep,  &c.  may  now  be  packed  as 
if  frozen  through.  The  arrangement  for  preventing  thaw- 
ing consists  of  an  inner  uninsulated  chamber,  all  the  walls 
of  which  are  perforated  for  free  circulation  of  air,  and  an 
outer  insulated  chamber  having  only  one  door.  A  fan 
works  in  the  intermural  space,  and  drives  the  air,  which  is 
directed  by  flanges  and  partitions,  through  every  part  of 
the  inner  chamber.  A  thermostat  works  a  shutter  in  con- 
nection with  a  freezing  coil  so  as  to  keep  the  air  at  a  low 
and  constant  temperature. 

The  circulating  air  may  be  renewed  by  the  automatic 
opening  of  a  door,  so  that  vitiated  air  may  escape,  whilst  a 
door,  where  there  is  a  partial  vacuum  caused  by  the  currents 
of  air,  admits  fresh  and  sterilised  air.  Thus  fungoid 
growths  on  the  surfaces  of  the  carcases  are  prevented. 

— L.  de  K. 

Green  Vegetables  and  the  Like,  ImpmvemetJs  in  the  Pre- 
servation of.  M.  Braumann  and  A.  Hraumann,  Wall- 
hausen,    Germany.      From  W.   P.    Thompson,    "London. 

.    Eug.  Pat.  24,282,  Dec.  18,  1895. 

Gkeen  vegetables,  such  as  cucumbers,  beans,  cabbage, 
spinach,  &c,  in  the  uncooked  or  unpickled  state,  can  be 
preserved  for  a  long  time  without  the  use  of  hermetically 
sealed  vessels  or  a  great  cold,  as  follows  : — 

Gut  salad,  for  instance,  is  placed  in  a  perforated 
vessel  lined  with  oak  leaves,  and  a  mixture  of  one  part  of 
sugar  and  four  parts  of  salt  is  scattered  over  it.  The  bottom 
of  the  vessel  is  then  covered  with  a  lid  and  gently  pressed. 
The  mass  is  now  placed  in  the  forwarding  vessel,"  the  walls 
of  which  have  been  carefully  rinsed  with  spirits  of  wine, 
and  it  is  then  again  covered  with  a  layer  of  sugar  and  salt. 

— L.  de  K. 

Bread  Making,  Improvements  in  or  connected  with. 

1!.  L.  Clarke,  Eeading.  Eng.  Pat.  l'ii,97,s,  Nov.  6,  1895. 
3,516  parts  of  unmalted  meal  (Eng.  l'at.  20,799,  1895) 
and  306  parts  of  malted  meal  (Eng.  Pat.  20,798,  1895)  are 
well  mixed  with  a  solution  of  Ml  parts  of  bicarbonate  of 
soda  in  3,072  parts  of  water,  to  which  7  parts  of  hydro- 
chloric acid  of  1-142  sp.  gr.  have  just  been  added.  The 
mixture  is  then  ready  for  baking. 

If  a  fermented  bread  be  required,  the  bran  must  he  first 
removed  and  an  aqueous  infusion  made  of  it  at  150°  F.  for 
30  minutes.  This  liquid  is  then  filtered  and  used  instead  of 
the  plain  water.  Instead  of  water,  milk  may  be  used ;  in 
this  case  the  liquid  need  not  be  filtered,  it  being  essential 
that  the  bran  shall  be  retained. — L.  de  K. 
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Milk,  An  Improved  Method  of  and  Apparatus  for  Pre- 
st  rving.  A.  F.  Jata,  Santiago,  Chili.  Eng.  Pat.  22,344, 
Nov.  22,  1895. 
The  inventor  claims  a  process  for  effectually  preserving 
milk  in  tin  cans  without  adding  any  preservatives,  and 
without  exposing  it  to  the  air  during  the  process. 

The  fresh  milk  is  at  once  filtered  through  charcoal  into  a 
tinned  copper  cylinder,  and  then  forced  through  a  tube 
furnished  with  a  nozzle  plugged  with  sponge,  into  a  vacuous 
cylinder,  which  it  enters  through  a  spray  in  a  state  of  fine 
division.  The  gast  -  separate  from  the  milk  and  collect  in 
the  upper  part  of  the  cylinder.  A  descending  piston  drives 
off  the  gases  through  a  tube  and  subsequently  forces  the 
milk  into  a  steriliser,  where  it  may  be  heated  by  steam  to 
100°  C.  for  seven  or  eight  minutes.  The  milk  is  now  driven 
by  a  second  charge  coming  from  the  purifier  into  a  refrige- 
rator, where  it  is  rapidly  cooled  to  0°C,  and  hence  into  an 
accumulator.  The  lapid  heating  and  cooling  are  to  keep 
the  casein  in  an  albuminous  state.  The  cans  are  very 
shallow,  so  that  the  layer  of  cream  may  be  thin  ;  also  the 
absence  of  air  prevents  churning.  They  are  connected  by 
tubes  placed  in  a  frame  in  the  filling  apparatus.  Steam  is 
first  passed  through  until  the  cans  are  at  the  right  tempera- 
ture, afterwards  milk  until  quite  full,  under  pressure.  The 
connecting  tubes  are  then  pinched  and  soldered.  The  milk 
is  further  sterilised  by  heating  the  cans  to,  say,  120D  C.  for 
10  minutes,  and  placing  them  in  water  kept  moving  for  2t 
hours. — L.  de  K. 

Blood,  A  New  or  Improved  Method  of  Preventing  the 
Putrefaction  of.  F.  V.  Friderichsen,  Copenhagen, 
Denmark.  Eng.  Pat.  23,006,  Dec.  2,  1895. 
Blood  is  mixed  with  It)  to  70  per  cent,  of  molasses  or 
treacle,  which  will  keep  it  from  putrefying  for  a  longtime. 
The  mixture  may  be  administered  as  a  nourishing  cattle 
food,  either  as  such  or  after  being  converted  into  a  dry- 
powder  or  meal. —  I.,  de  K. 

(fi.)— SANITARY   CHEMISTRY. 

Nitrates  in  Water,  Detection  of.     Alessandri  and  Guassiui. 
liollet.  Chim.  Pharm.  1895,490. 

S.  ■  under  X\U\.,pagc  216. 

Potable  Waters,  Determination  <>J  Nitrites  in.  A.  II.  Gill 
and  II.  A.  Richardson.  .1.  Anier.  (.'hem.  Soc.  189C, 
18,21. 

See  undt  r  page  XXIII.,  page  220. 

PATENT. 

JErtractbig  Precipitated  Sludge  <>;  Solids  from  the  Bottoms 
of  Inverted    Cone-shaped  Precipitating  Tanks  for  Sew- 
age or   Waste    Water,  Improvements  in  tin    Means  of. 
E.  W.  Ives.  Derby.     Eng.  Pat.  22,.".  I."..  Xov.  26,  1895. 
Instead  of  the  apex  of  the  inverted  cone  terminating  in  a 
sump,  the  inventor  cuts    off  the   apex,  thus  forming  a  flat 
surface.     1'pon  this  Sal   surface  he  places  a  cone,  and  oves 
this  a  larger  cone  connected  at  i*s  apex  with  a  suction  pipe. 
A  space  is  left  between  the  two  cone?  for  suction  of  the 
sludge  from  the  bottom  of  the  tank. — I..  A. 

(C.)— DISINFECTANTS. 

PATENTS. 

Washing  Powders,  Improvements  in  the  Manufacturi  of. 
A.  Warwick,  .1.  Smith,  and  1'.  YV.  Nicolle,  London.  Eng. 
Pat.  2  171.  Feb.  ."..  1895. 

I  M  benzoate,  a  powerful  antiseptic  and  germicide,  as 
well  as  a  detergent  and  non-poisonous,  is  incorporated  into 
washing   powders  in   the  proportion   of  from  0'25  to  1  per 

cent.     The  use  of  thi       f  the  other  alkalis  and   of 

the  alkaline  earths  for  the  same  purpose  is  also  claimed. 

—  I..  A. 


Improved   Disinfecting  Materials.     J.  B.  Me  Arthur.   New- 
l'errv,  Chester.     Lug.  Pat.  5258,  March  I  J.  L895. 

( A  I:  in  >  Lie,  cresylic,  and  similar  "  acids,"  the  oils  of  cloves, 
eucalyptus,  peppermint,  and  similar  fluids,  are  absorbed  by 
means  of  carbon,  especially  certain  forms  of  waste  carbon 
named  in  the  specification,  also  waste  calcium  sulphate  and 
mixtures  of  the  above  with  wood  sawdust.  Solutions  of 
chlorides  of  calcium,  zinc,  or  magnesium,  or  glycerin  may 
be  added.  The  mixture  may  be  used  as  a  powder,  or  may- 
be moulded  into  tablets,  &c.  with  the  help  of  glue,  paste, 
silicate  of  soda,  &c. — L.  A. 


XIX -PAPER,  PASTEBOARD.  Etc. 

PATENT. 

Waterproofing  Paper  mid  oilier  Fabrics,  mil  Apparatus 
therefor,  ami  hi  Means  for  Applging  Waterproof  Designs 
thereto,    Improvements   in.     !'.    Girard,    Paris,    1 
Eng.  Pat.  1518,  Jan.  22,  1895. 

The  paper  (more  especially  such  as  is  used  for  making 
cigarettes")  is  passed  in  continuous  bands,  while  pressed 
down  by  a  brush,  over  a  "  porous  depositing  plate,"  to 
which  melted  paraffin  wax,  stearin.  &c,  or  varnish,  i-  eon- 
veved  bv  a  pump,  the  mechanism  of  which  is  arranged  to 
make  the  rate  of  descent  of  its  piston  in  the  cylinder  corre- 
spond with  the  rate  of  motion  of  the  paper  over  the  porous 
"plate."  The  latter  is  preferably  composed  of  sheets  of 
metal  or  other  suitable  material,  fixed  parallel  to  one 
another  and  separated  by  layers  of  felt,  sponge,  porous 
paper,  &c.  It  is  mounted  so  that  the  paper  comes  into 
contact  with  the  edges  of  the  sheets  of  metal. 

Modifications   of   the   apparatus    are  in    the 

original  specification,  by  means  of  which  the  waterproo 
agent   may  be  applied  (in  pattern,  &c  I  to  portions  only  of 
th  :  paper. — E.  H. 


XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Ozone.  Production  of.     Brimk.     Zeits.  auorg.  Cheni. 
'  1895,  222. 

Whin  oxygen  is  prepared  in  the  ordinary  way  from 
KC'ltland  Mui  ),  it  is  found  to  contain  ozone.  If  man- 
ganese peroxide  be  hcatel  to  400  C,  or  even  to  redness,  and 
oxygen  gas  be  passed  over  it,  ozone  is  also  formed.  The 
oxides  of  cobalt,  silver,  nickel,  mercury,  lead,  chromi 
uranium,  and  gold,  act  more  or  less  in  the  same  way.  Lead 
peroxide  heated  to  100  C.  yields  ozone  even  in  a  stream  of 
CO.-   -W.  s. 

Mydriatic  Drugs.     Pharm.  .1.  1896,     1336  .  83. 

■T.  l.uiEKii;  has  found  that  the  old  leaves  and  twigs  ol 
Duboisia  myoporoides  contain  hyoscyauiine,  the  fresh  j  oung 
leaves,  scopolamine.  When  the  flowers  commence  to  bud, 
the  leaves  are  richest  in  alkaloid,  containing  then  o-:iper 
cent.  In  winter  the  amount  falls  to  0*03  per  cent.  Dry 
leaves  contain  097  per  cent  of  alkaloid  and  arc  much 
stronger  than  belladonna  leaves.  Duboisia  leichardtii  is 
richer  in  alkaloid  and  contains  chiefly  amorphous  scopo- 
lamine. The  leaves  of  Brugmansia  arborea  ami  B.knightii, 
natives  ol  South  America  acclimatised  m  Queensland, 
contain  less  alkaloid,  consisting  of  two-thirds  hyoscyamine, 
and  one-third  atropine. — \V.  S. 

Ledum-Camphor,  The  so-called.    E.Hjelt.     Ber.  28,  1895, 

37    -3089. 
IrrVKSTIGATIONS   by    the  author  show' that  lednm-camphor. 
from  Ledum palustre (melting point,  104°— 105   ('  :  boiling 

point,  282°— 28      I         | ---the   formula    ( ',  ,H,tl<  >.  and 

isomeric  with  patchouli-camphor,  caryophyllene  alcohol, 
camphacol,  and  other  sesquiterpene  hydrates. 
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The  leaves  of  the  plant  yielded  1'30  per  cent,  of  crude 
oil  or  0-30  per  cent,  of  the  camphor,  whilst  young  shoots 
gave  0-  75  per  cent,  crude  oil  or  0'2S  per  cent,  of  camphor. 

—J.  s. 

Apo-Quinine,  the  Preparation  and  Rotatory  Power  of. 
E.  Lippmanu.     Ber.  1895,  28,  1971—1972; 

Recently,  the  author  and  Fleissner  (this  Journal,  Is.  .V 
(J77)  have  shown  that  apo-quinine — first  described  and 
prepared  by  Hesse — cannot  be  obtained  in  a  state  of  purity 
by  the  process  employed  by  its  discoverer.  This  conclusion 
the  author  maintains, — although  Hesse  (Ber.  28,  1301)  has 
since  denied  its  correctness, — and  states  that  by  acting  on 
quinine  with  hydriodic  instead  of  hydrochloric  acid,  under 
the  conditions  before  described,  apo-quinine  may  be 
obtained  free  from  impurities.  Apo-quinine  separates  from 
ether  in  colourless  needles,  containing  ether  of  crystallisa- 
tion. The  latter  is  slowly  expelled  at  1 10  C,  and  the 
alkaloid  becomes  yellow  in  colour,  and  yields  a  browu 
solution  in  alcohol,  [o]  „  (in  alcoholic  solution)  =—  217-1'. 
The  production  of  isomerides  of  quinine  (in  Hesse's 
process)  is  confirmed.  Hitherto,  the  author  has  isolated 
a  base,  with  difficulty  soluble  in  ether,  m.  pt.  =  170° — 171 '  C.  ; 
also  the  sulphate  of  a  base  |  (  \ull  ,,X.,( ).,),  m.  pt.  =  209' — 
211°  C— H.  T.  P. 


Caffeine,  Synthesis  of.     E.  Fischer  and  L.  Ach.    Her.  28, 
'(  19],  3135—3143. 

The  relation  of  caffeine  to  uric  acid  was  first  indicated  by 
Rochleder.  Subsequently  Strecker  traced  its  connection 
with  theobromine.  The  common  relationship  of  these  two 
bases  with  xanthine  was  next  established  by  E,  Fischer. 
and  more  recently  theobromine  has  been  represented  as 
dimethylxanthine,  whilst  caffeine  has  been  regarded  as 
trimefhylxanthine.  As  shown  in  formula:  given,  uric  acid 
is  closely  allied  to  xanthine,  though,  as  Fischer  points  out, 
there  are  essential  constitutional  differences. 

The  structure  of  the  carbon  chain  in  the  methyl  deriva- 
tives of  uric  acid  hitherto  known,  has  remained  unaltered, 
whilst  hydrogen  and  oxygen  have  been  removed  from  the 
alloxan  nucleus.  The  author*  have  now  succeeded,  for 
the  first  time,  in  replacing  both  hydrogen  atoms  of  the 
alloxan  nucleus  by  methyl,  and  have  thus  obtained 
7-dimethyl  uric  acid,  which  by  the  action  of  phosphorus 
oxychloride  and  pentachloride,  may  be  converted  into 
cblortheophylline.  By  redaction  with  hydriodic  acid, 
chlortheophylline  is  converted  into  theophylline,  chlorine 
being  replaced  by  hydrogen.  The  yield  is  almost  quanti- 
tative. Theophylline  is  contained  in  tea  to  a  small  extent, 
so  small,  however,  that  the  attempt  to  extract  it  is  of  little 
use.  Hence  it  has  proved  best  to  prepare  it  from  caffeine, 
which  is  first  converted  into  dimethyluramil  (Ber.  28, 
247.")),  and  this  by  treatment  with  pure  potassium  cyanate 
passes  almost  quantitatively  into  dimethylpseudo-uric  acid. 
On  fusion  of  the  latter  with  oxalic  acid,  a  60  per  cent, 
yield  of  7-dimethylnric  acid  is  obtained,  yielding  35 — lo 
per  cent,  of  pure  theophylline,  which  means  about  10  per 
per  cent,  on  the  caffeine  employed. 

Finally,  the  authors  succeeded  in  converting  the  theo- 
phylline obtained  as  above,  into  caffeine,  by  mechvlating 
according  to  Kosnel's  process.  —  W.  S. 

Lactyllropeiuc.     l'harin.  Centralh.  37,  13. 
Tins  substance  has  the  formula — 

CaHuNO.eO.CH(OH).CH3. 

It  is  prepared  by  heating  an  aqueous  solution  of  equal 
parts  of  lactic  acid,  tropine,  and  hydrochloric  acid  of 
sp.  gr.  1-12  to  from  70°  to  100°  C.  for  several  days  on  the 
water-bath,  replacing  any  hydrochloric  acid  evaporated. 
The  liquid  is  then  made  alkaline,  and  the  base  is  removed 
by  shaking  with  chloroform,  the  residue  left  after  evaporating 
down  the  separated  chloroform  solution  being  purified. 

Lactyltropeine  hydrochloride  forms  colourless  crystals 
easily  soluble  in  water  or  alcohol.  The  base  itself  forms 
bundles  of  acicular  needles  melting  at  74°  to  703  C. — W.  S. 


Triphenine.    J.  von  Mering.    Pharm.  Centralh.  37,  ;:;. 

This  substance  is  prepared  by  heating  p-phenetidine  with 
propionic  acid.  It  is  a  hoiuologue  of  pbenacetine,  and  is 
introduced  as  an  antipyretic  and  antiiuiiralgic.     It  dissolves 

in  2 parts   of  cold"  water,  and   melts   at    120°  C.     Seven 

to  nine  grains  form  a  dose,  said  to  reduce  the  body 
temperature  by  2°  or  3°  C. — W.  S. 

Alkaloids,    Volumetric    Determination    of,  by   Means    <>f 
Iodine  Solutions.     0.  Kippenberger.     Zeits.  Anal,  (hem 
1896,  35,  10-27. 

Sec  under  XXI II.,  page  223. 

TJiymoland  Curiam.',  Test  for.     W.  (..  Correll.     Pharm. 

Review,  14,  33. 

See  under  XXIII.,  page  222. 

Mercurous  Tannate,  Determination  of  Mercury  in. 

( '.  Glucksmann.    Oesterr.  Zeits.  ],  147. 
See  tinder  XXIII.,  page  223. 

Nitrous  Acid  in  Mercurous  Nitrate,  ami  Nitrites,  Test 

inc.     K.  Gorter.     Apoth.  Zeit.  U   95. 

See  under  XXIII.,  page  216. 

Albuminoids  and  Phenols.  Some  Reactions  of.     E.  Ackia- 

mann.     Rev.  Chim.  Indust.  1895,6,322. 

See  under  XXIII.,  page  221. 

Ergot,  Valuation  of .     H.  Beckurts.    Oesterr.  Zeits.  1   31. 

Si  e  under  XXIII.,  page  223. 

Bergamot,  Oil  of,  Ej  amino/ net  ,i~  /„  Purity.   A.  Borntrager 

Zeits.  Anal.  Chem.  18SH,  35,  35. 

See  under  XXIII.,  page  223. 

PATENTS. 
Sweei  Compound,  and  of  Certain  Intermediate  Products 
therefor.  The  Manufacture  or  Production  of  a.  H.  F. 
Newton,  London.  From  "The  Farbenfabriken  vorm.F. 
Bayer  and  Co.,"  Elberfeld,  Germany.  Enj'.  Pat  5135 
March  11,  18:15. 

iosulphobenzoic     ethers,     S03H.C6H4.COOR',    are 

readily  made  by  the  action  of  alkyl-haloids  on  the  salts  of 
the  corresponding  acid,  or  by  digesting  the  disodium  or 
dipotassium  salts  with  alcohoi  in  the  presence  of  hydro- 
chloric  or  sulphuric  acid.  The  corresponding  chlorides, 
S02CI.C6H+.COOR',  are  readily  formed  by  the  action  of 
phosphorus  oxychlorideon  the  sodium  or  potassium  salts  of 
the  orthosulphobenzoic  ethers.  When  these  chlorides  are 
treated  with  ammonia  in  excess,  and  the  action  is  allowed 
to  proceed  energetically,  they  yield  saccharin,  and  on  acid- 
ulating the  solution,  the  latter  separates  in  a  pure  state. 
Mixtures  of  ortho-  and  parasulphobeuzoic  acids  may  be 
employed,  as  the  sodium  and  potassium  salts  of  the 
parasulphobeuzoic  ethers  are  much  less  soluble  than  the 
corresponding  salts  of  the  ortho-ethers,  and  so  can  be 
largely  and  readily  eliminated;  and  the  parasulphamine 
benzoic  ethers  are  also  almost  insoluble  in  water,  and  so 
can  be  filtered  off  and  the  saccharin  left  in  solution.' 

The  patentees  claim  the  following  advantages  for  this 
process  over  that  at  present  employed  for  making  saccharin. 
For  preparing  the  halogen  derivative,  a  small  quantitv 
(  \  uiol.)  of  phosphorus  oxychloride  can  be  employed  instead 
of  the  much  larger  quantity  (2  mols.)  of  the  more  expensive 
phosphorus  pentachloride  now  necessary  for  preparing  the 
dihalogen  compound.  The  mono-halogen  ethers  are  more 
stable  towards  water  than  the  dihalogen  compounds,  and 
therefore  aqueous  ammonia  can  be  employed  for  their 
decomposition  in  place  of  the  gaseous  ammonia  necessary 
with  the  dichloro-derivative. — L.  T.  T. 

Oxygen  Gas  and  Apparatus  therefor,  Improvements  relat- 
ing to  the  Production  of.  A  Sweetser,  West  Dulwich, 
Surrey.     Eug.  Pat.  12,245,  June  24,  1895. 

This  is  an  apparatus  intended  to  generate  oxvgeu  (for  lime- 
light and  other  purposes)  as  and  at  the"  time  wanted. 
It  consists  essentially  of  a  tube  (attached  to  suitable  vessels 
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and  a  suitable  receiver)  through  which  a  band,  impregnated 
with  potassium  chlorate,  or  eDdless  chain  carrying  pellets  of 
potassium  chlorate,  is  made  to  pass  by  means  of  an  outside 
crank  handle.  When  the  tube  is  strongly  heated  the 
oxygen  can  be  generated  as  required  by  moving  on  the  band 
or  chain  by  means  of  the  handle. — L.  T.  T. 


XXL— PHOTOGRAPHIC   MATERIALS  AND 
PROCESSES. 

PATENTS. 

Photographic  Plates  and  Films,  Improvements  in  the  Manu- 
facture of.  C.  F.  Oakley,  Thornton  Heath,  Surrey. 
Eng.  Pat. "2986,  Feb.  11,  1895. 

The  object  of  this  invention  is  the  prevention  in  photo- 
graphic plates  of  the  effects  known  as  halation  "  by  first 
coating  the  glass  plate  or  other  support  with  gelatin  or  other 
suitable  non-sensitive  material;  then  immersing  the  support 
in  a  solution  of  potassium  permanganate  or  other  material 
which  will  colour  the  gelatin  and  render  it  non-actinic  by 
entering  into  the  substance  of  same,  and  also  harden  the 
gelatin  and  render  it  practically  insoluble,  and  therefore 
prevent  it  giving  up  its  colouring  matter  to  the  sensitive 
emulsion;  and  then  coating  the  support  with  a  sensitive 
emulsion." — \V.  M. 

Without  Transfer,  Images  with  their  Half-Tints,  An 
Improved  Photographic  Process,  giving  ;  anil  the  Appli- 
cation of  this  Process  to  Photography  in  Colours. 
B.  J.  B.  Mills,  London.  From  A.  and  L  Lumiere,  Lyon- 
Montplaisir,  France.     Eng.  Pat.  7188,  April  8,    1895. 

The  inventors  have  observed  that  bichromated  glue  soluble 
in  a  cold  state,  which  does  not  give  the  half-tints  when 
employed  alone,  acquires  this  property  when  insoluble  sub- 
stances are  added  to  it  under  certain  conditions.  If,  for 
example,  to  a  10  per  cent,  solution  of  glue  there  be  added 
about  5  per  cent,  of  bichromate  of  ammonia  and  from  5  to 
10  per  cent,  of  bromide  of  silver  emulsion,  and  this  prepara- 
tion be  spread  upon  a  glass  plate,  a  sensitive  surface  is 
obtained,  which,  when  exposed  under  a  negative,  and  washed 
with  cold  water,  gives  an  image,  only  scarcely  visible, 
which  can  be  coloured  suitably,  the  bromide  of  silver 
being  dissolved  out  by  hyposulphite  of  soda.  With  this 
process,  it  is  easy  to  produce  polychrome  images,  by 
utilising  the  principle  of  Cros  and  Uncos  de  Hauron's 
process,  by  obtaining  successively  upon  one  plate  three 
monochrome  images,  red,  blue,  and  jellow,  arising  from  the 
corresponding  negatives,  taking  care  to  isolate  each  image 
from  the  preceding  one  by  an  impermeable  coating  of 
collodion. — J.  C.  C. 

flapping  Film*  for  Photographic  Purposes,  Improvements 
in  the  Manufacture  of.  J.  B.  B.  Wellington,  Eistree, 
Herts.     Eng.  Pat.  10,666,  Maj  29,  1895. 

The  object  of  this  invention  i-  the  production  of  flexible 
transparent  films  intended  for  the  support  of  photographic 
emulsions,  and  to  provide  a  film  of  insoluble  gelatin  which 
is  supported  during  exposure  upon  a  backing  of  paper,  from 
which  backing  it  is  stripped  prior  to  printing.  The  major 
claim  is  for  a  stripping  film  consisting  <>f  the  combination 
of  a  paper  backing,  a  substratum  consisting  of  a  solution  of 
a  suitable  gum  or  resin  coated  thereon,  a  layer  of  gelatin 
upon  such  substratum,  and  a  final  layer  of  sensitive 
emulsion. — W.  M. 


XXII— EXPLOSIVES.  MATCHES.  Etc. 

Gvncotton,  Inspection  of  Cotton  for  Use  in  tht  Manufacture 
of.    C.  E.  Munroc.     J.  Amer.  Chem.  Soc.  1895, 17,  783. 

i  rib'  waste,  or  the  waste  from  cotton-gauze  factories, 
is  mostly  used  for  the  manufacture  of  guncotton,  on 
account  of  its  cheapness,  and  because  it  permits  of  ready 
handling,  and  also  because  its  compactness  makes  it  less 
buoyant  than  cotton  wool. 


The  cotton  should  be  free  from  oil,  grease,  &c,  and  from 
cops,  tangles,  &c. 

The  method  of  inspection  is  as  followB  : — 1.  Ocular 
examination  for  colour,  cleanliness,  presence  of  cops,  knots, 
tangles,  and  foreign  bodies,  and  for  relative  length  and 
strength  of  fibre.  2.  Odour.  3.  Moisture,  which  is 
determined  by  drying  at  1003  ('.  to  constant  weight. 
4.  Ether  extract,  which  is  determined  by  subjecting  a 
weighed  sample  to  the  action  of  petroleum  ether  (b.  pt.  = 
50° — 80c  C.)  in  a  Soxhlet  extractor  until  the  sample  ceases 
to  lose  weight.  The  complete  extraction  of  the  oily  matters 
generally  requires  several  exhaustions.  5.  Soda-lye  extract, 
which  is  determined  by  boiling  the  weighed  sample 
(lOgrms.)  for  8  hours  in  104  c.c.  of  a  solution  of  caustic  soda 
(17-:10.">  grins,  of  NaOH  to  1  litre  of  water"),  fresh  water 
being  added  from  time  to  time  to  keep  up  the  volume. 
Pour  off  the  liquid,  wash  on  a  cotton  filter  until  the  wash- 
water  gives  no  alkaline  reaction,  and  then  dry  to  constant 
weight,  (!.  Ash.  Weigh  out  1 — l'5grm.  of  the  sample 
into  a  platinum  crucible,  pour  melted  paraffin  upon  the 
mass,  ignite  it  from  the  top,  and  let  it  burn  slowly  until  the 
flame  dies  out,  and  then  ignite  the  residue  to  constant 
weight.  7.  Rate  of  absorption  of  water.  This  is  determined 
1>\  dropping  a  sample  of  the  cotton  on  to  distilled  water, 
and  noting  the  time  from  the  moment  the  cotton  touches 
the  water  until  it  sinks  completely  below  the  surface. 
Cotton  suitable  for  making  smokeless  powder  should  sink 
in  two  minutes.  The  cotton  may  be  tested  for  rate  of 
absorption,  not  only  in  its  original  condition,  but  also  after 
treatment  with  ether,  after  drying  for  moisture,  and  after 
boiling  with  soda  lye. 

In  18  samples  of  cotton  waste,  the  moisture  varied  from 
3-88  to  8-40  per  cent.,  the  ether  extract  from  0-00  to 
~  ■  HI  per  cent.,  the  soda-lye  extract  from  8*58  to  5':tt;  per 
cent.,  the  ash  from  0"05  to  1  ■  7'.i  per  cent.,  and  the  rate  of 
absorption  after  soda-lye  extraction,  from  one  second  t" 
over  24  hours.  Experiments  were  made  as  to  the  absorptive 
capacity  of  the  cotton,  and  "  one  S-grm.  sample  of  cotton 
was  found  to  retain  93  grins,  of  water." — A.  S. 

PATENTS. 

Explosives,  Improvements  in.     W.  I).  Borland,  Dartford. 
Eng.  Pat.  6289,  March  26,  1895. 

Thk  use  of  insoluble  or  sparingly  soluble  chromates,  such 
as  zinc  or  aluminium  chromate  mixed  with  nitrocellulose,  is 

patented.  The  explosive  substance  may  be  gelatinised  or 
compressed  into  sheets  or  blocks. — W.  M. 

pyrotechnic  Compounds,  Improvements  in  the  Manvfactun 

of.     W.   Weippenhach,   Stuttgart,  Germany.     Eng.   Pat 
24,725,  Dec.  24,  1895. 

Tin:  following  mixture  is  given  ;  the  proportions  must  not 
be  materially  departed  from,  or  the  result  will  be  uncer- 
tain:—Potato  starch,  250— :umi  parts;  dextrin,  100—110; 
gum  arabic,  50 — 60;  powdered  charcoal,  ;ss — 40;  magne- 
sium powder,  75-  -100;  steel  filings,  200  parts  (may  also 
be  omitted ). 

The  ingredients  are   mixed  with   water  and   then  allowed 

to  ferment,  and  afterward-,  on  standing  - days,  oxygen 

is  absorbed  and  thus  "  nitrate,  chlorate,  and  the  other 
oxygen-containing  substances  hitherto  employed  are  dis- 
pensed with,  and  replaced  in  their  action  by  active  oxygen, 
which  during  the  process  is  itself  absorbed  from  the  atmo- 
sphere by  the  materials  and  is  combined  probably  in  the 
form  of  magnesium  superoxide." — W.  M. 


XX1IL— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Mercury    Air    Pump,    Distillations    uiih   an    Automatic. 
V.  Kratft  and  \V.  A.   Dyes.      l!er.  28,  1895,  2583—8589. 

The  automatic  men  ur\  air  pump  is  shown  in  the  cut. 
It  consists' of  a  series  of  concentric  glaBS  tubes  ti,  the  inner- 
most one.  a.  Fig.  1,  being  a  Sprengel  tube  3 — 4  dm.  long.  A 
quantity  of   mercury  (about  GOO — 050  grins.)  is  introduced 
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at  i),  which  is  then  connected  with  an  ordinary  water-pump. 
The  mercury  sinks  down  to  C  and  then  rises  up  between 
the  Sprengel  tube  and  the  next  tube  outside  it.  When  it 
reaches  the  level  of  the  top  of  the  Sprengel  tube  it  falls 
through  the  Sprengel  tube,  carrying  the  air  or  gas  from  /' 
with  it.  At  a  the  air  or  gas  which  has  been  carried  down 
by  the  mercury  is  sucked  up  by  the  water-pump  between  the 
outermost  tube  and  the  next  tube  within  it.  The  mercury, 
on  the  other  hand,  descends  past  the  ball-valve  E,  which 
closes  with  an  excess  of  pressure  outside  and  collects  in  the 
bend  m,  Fig.  :i.  The  side  tube  J  A  h  conveys  the  mercury 
back  to  the  reservoir  again,  the  action  going  on  continuously 
as  long  as  the  water-pump  is  at  work.  The  valve  q  is  so 
regulated  that  it  admits  a  slow  current  of  air,  filtered  by 
passing  through  cotton  wool  between  q  and  ■/,  in  sufficient 
quantity  to  carry  up  the  pistons  of  mercury  in  the  side 
tube  A.  The  top  of  the  Sprengel  tube  is  best  made  in  the 
form  shown  in  Fig.  2  of  the  block.  The  apparatus  can 
easily  be  clamped  on  the  laboratory  table  by  a  retort  stand. 


The  water-pump  reduces  the  pressure  in  the  whole  appa- 
ratus to  about  15  mm.,  and  this  is  still  further  reduced  to 
1  mm.  or  less  by  the  Sprengel  pump.  If  water  vapour  be 
given  off  during  the  distillation,  it  is  well  to  interpose  a  tube 
containing  a  suitable  dehydrating  agent  between  P  and  the 
distilling  apparatus. 

In  order  to  test  the  pump,  which  is  a  modification  of 
v.  Babo's,  the  authors  have  made  several  distillations  in  a 
high  vacuum,  and  find  it  very  satisfactory.  For  example, 
mannite  was  found  to  distil  under  a  pressure  of  1  mm.  at 
276°— 280°,  under  2-5  mm.  at  285°,  and  under  3—3-5  mm. 
al  290° — 295°.  The  boiling  points  or  temperatures  of 
sublimation  of  dulcite,  succinic,  fumarie,  mesaconic,  and 
itaconic  acids  were  also  determined  at  greatly  reduced 
pressures. — J.  S. 

PATENTS. 

Thermometers,  Improvements  in.      .1.  J.   Hicks,    London. 
Eng.  Pat.  4254,  Feb.  27,  1895. 

The  improvements  relate  to  the  construction  of  a  thermo- 
meter of  the  Six  pattern,  in  which  there  is  a  combination  of 
four  parallel  tubes  of  nearly  equal  length  connected 
together  and  forming  a  continuous  tube,  two  of  the  tubes- 
being  used  as  thermometries  and  two  as  recording  tubes,  and 
each  containing  a  separate  indicator.  The  series  of  tubes 
is  connected  with  a  spirit  bulb  and  either  one  or  a  pair  of 
expansion  bulbs. — J.  S. 

Gases,  Collecting  and  Analysing  of,  Improvements  hi  and 
relating  to.  F.  G.  Waller,  Delf,  Holland.  Eng.  Pat. 
1040,  Jan.  16,  1895. 

Ix  the  figure,  A  and  B  are  two  communicating  vessels  united 
by  a  pipe  a,  which  is  provided  with  a  cock  b.  The  smaller 
vessel  B  contains  a  float  C,  to  which  is  attached  a  verti- 
cally guided  rod  c,  and  to  this  rod  a  siphon  tube  d  is  secured 
by  a  clamp  e,  so  that  the  siphon  tube  may  be  fixed  in  any 
desired  position.  The  one  end  of  the  siphon  dips  into  the 
fluid  through  a  hole  /  in  the  float  ('.and  the  other  end  r 
hangs  free  in  the  cistern  D,  provided  at  its  lower  end  with 
a  cock  n. 

The  larger  vessel  A  contains  a  float  p  to  separate  nearlv 
the  whole  of  the  surface  of  the  fluid  from  the  space  above 
it,  and  so  prevents  absorption  of  the  gases  by  the  fluid. 

From  the  upper  part  of  A,  a  small  pipe  g-  serves  to  convey 
the  gases  to  be  collected,  and  is  provided  with  a  soot  filter}' 
and  a  draining  apparatus  g1  and  a  nonreturn  valve  h. 

The  vessel  A  is  also  provided  with  an  inlet  cock  m  aud 
has  a  gauge  glass  /  fitted  at  its  side. 
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The  apparatus  is  filled  by  pouring  the  liquid  into  the 
vessel  B,  the  coeks  l>  and  /;'  being  open  and  m  and  « 
closed. 

When  filled,  t1  is  closed  and  n  open;  the  siphon  is  then 
fixed  on  the  rod  c,  so  that  the  velocity  of  discharge  of  the 
liquid  has  the  desired  value,  which  velocity  remains 
constant,  as  the  siphon  descends  with  the  float  I',  and  a 
volume  of  gas  is  collected  at  a  regular  speed.  When  suffi- 
cient gas  is  collected,  the  cock  n  is  closed,  the  level  in  the 
cist,  rn  1)  ri-e-,  and  the  siphon  steps  without  being  em]  tied. 

The  gas  may  then  be  driven  out  into  the  analysing  appa- 
ratus by  closing  cock  h  and  forcing  liquid  through  in  into 
the  vessel  A. — J.  C.  C. 


\    i    //../      or,  Luieol  (Bydroxychlordiphenylquinoxalin). 
W.  Autenrieth.     Archiv.  d.  Pharmacie,  233,  -IS. 

In  contact  with  alkalis  the  solution  of  this  substance 
becomes  coloured  intensely  yellow.  For  its  preparation 
1  mol.  of  etuoxypheuylenediamine  is  heated  to  boiling  with 
1  mol.  of  benzyl  in  alcoholic  solution.  A  crystalline  pre- 
cipitate of  ethoxyphenylquinoxalin  is  obtained.  This 
substance  (m.  pt.  =  150c  C.)  is  recrystallised  from  alcohol, 
and  is  heated  in  the  paraffin  bath  at  70° — 90"  ( '.  with  penta- 
chloride  of  phosphorus,  whereby  an  atom  of  chlorine  enters 
into  combination,  and  phosphorus  trichloride  and  hydro- 
chloric acid  escape. 

The  ethoxychlorodiphenylquinoxalin  is  then  heated  in  a 
sealed  tube  with  hydrochloric  acid  to  from  180° — 200°  C, 
whereby  ethylehloride  is  separated.  The  substance  thus 
obtained  is  repeatedly  crystallised  from  alcohol. 

The  fine,  wool-like  and  yellow  coloured  needles  obtained, 
melt  at  246  ...  at  higher  temperatures  subliming  without 
decomposition.  In  water  the  substance  (Luteol)  is  insoluble, 
with  difficulty  soluble  in  cold  alcohol,  easily  soluble  in  hot 
alcohol,  and  in  ether.  Concentrated  sulphuric  acid  dissolves 
luteol,  forming  a  red  solution,  from  which  addition  of  water 
effects  separation  of  the  unchanged  luteol.  It  is  slightly 
soluble  in  strong  hvdroehloric  acid,  completely  soluble  in 
dilute.  Alkalis  dissolve  it  easily,  forming  a  yellow  coloured 
solution.  If  1  drop  of  dilute  caustic  soda  solution  be  added 
to  1  litre  of  water,  and  of  the  solution  5 — 10  c.e.  be  takeD, 
and  to  this  liquid  a  few  drops  of  alcoholic  luteol  solution  be 
added,  a  very  perceptible  yellow  tint  is  produced.  The  delicacy 
is  considerably  greater  than  in  the  colour  reactions  produced 
by  litmus  or  phenolphthalein.  Luteol  has  the  advantage 
over  phenolphthaleiu  that  it  can  be  used  with  ammonia,  and 
over  litmus  in  that  it  shows  a  very  sharp  indication  of  per- 
manent tint,  without  any  production  of  intermediate  shade, 
as  with  litmus.  A  luteol  solution  of  convenient  strength  is 
one  of  1  grm.  in  300  c.c.  of  pure  alcohol. — W.  S. 


INORGANIC  CHEMISTRY.—  QUA  LITA  TIVE. 

Hydrogen  Peroxide,  Reagents  for  tin  Detection  of.     I..  I. 
von  Nagy  Ilosva.     Ber.  1895,  28,  2029— 2031. 

Ba<  ii  (this  Journal,  1895,  399—400  and  597)  has  described 
a  very  sensitive  colour  reaction  which  hydrogen  peroxide 
yields  with  a  dilute  solution  of  aniline  and  potassium 
bichromate.  The  author  finds  that  other  aromatic  amines 
furnish  similar  results.  Adopting  Bach's  modus  operandi, 
the  following  colorations  were  obtained  with  a  solution  of 
hydrogen  peroxide  containing  1  per  1  to  2  millions: — Di- 
niethyluniline.  yellow  ;  sulphanilic  acid,  violet  -  red  ; 
n-toluidine,  yellow-green,  not  characteristic  ;  p-toluidine, 
copper-red;  toluylenediatnine,  pale  rose-red;  xyUdine, 
yellowish -pink,  changing  to  reddish-violet;  naphthylamitie, 
reagent  decolorised,  then  changed  to  bluish-violet.  Of 
these,  diniethylauiline  is  the  most  sensitive,  giving  a  distinct 
reaction  in  "i  minutes  with  a  peroxide  solution  containing 
only  1  :  5,01 it >,' 'i  ii.  It  must  be  noted,  however,  that  di- 
methylaoiline,  tolnylenediamine,  and  naphthylamine  cannot 
be  relied  upon  in  presence  of  traces  of  nitrous  acid. 
Moreover,  ozone  yields  with  all  the  above  reagents  colora- 
tions very  similar  to  those  furnished  by  hydrogen  peroxide. 

-II.  T.  P, 


Tellurium  Sails,  Xew  Reactions  of.     t ',  Whitehead. 
J.  Amer.  them.  Soc.  17,  849. 

The  addition  of  an  ammonium  salt  in  solution  to  a  solution 
of  sodium  or  potassium  tellurite  produces  a  white  precipi- 
tate, which  becomes  granular  on  boiling;  a  small  amount 
of  a  substance,  probably  tellurium,  that  may  he  precipitated 
by  sulphur  dioxide,  being  left  in  solution.  The  author  is 
iged  in  examining  this  substance.  The  reaction  may 
i  e  expressed  thus  :  — 

Xa.Tei).  +  2XII,C1  -  2NaCI  +  TeOj  --'Ml.,  -  II  <>. 
I  in  passing  hydrogen  telluride  for  some  time  into  a  solution 
of  tellurium  chloride,  tellurium  and  tcllurides  are  precipi- 
tated, but  the  solution  still  contains  tellurium.  The  equation 
is:  TeCl.  +  'JTeH.  =  3Te+  IHC1.  Potassium  ferrocyanide 
added  to  tellurium  chloride  gives  no  change  at  first,  but 
after  a  few  hours  much  Prussian  blue  is  torn 

Aluminium  Telluride. —  Aluminium  combines  directly 
with  tellurium  with  explosive  violence,  forming  a  difficultly 
fusible,  chocolate-coloured  compound,  having  the  formula 
AbTe,.  It  is  so  brittle  that  it  maybe  ground  to  ponder; 
it  is  of  constant  composition,  and  forms  hydrogen  telluride 
in  moist  air,  and  reacts  rapidly  with  water  according  to  the 
equation  U.Te,  +  3II_,0  =  Ala03  +  3TeH„.  The  hydrogen 
telluride  is,  however,  much  more  easily  oxidised  than 
hydrogen  sulphide,  and  if  unboiled  water  be  used  in  the 
above  experiment,  full}'  one-half  ot  the  tellurium  will 
remain  as  metal  :  Tell.,  +  O  =  H,0  +  Te.  The  aluminium 
compound  gives  no  reaction  with  'Jj  per  cent,  alcohol  even 
on  boiling,  and,  b  cidisable  than  alkaline  telluride-, 

i-  the  best  source  from  which  to  prepare  the  organic  salts. 

Electrolytic  Separation  from  Copper. —  Kveu  the  feeblest 
current  deposits  tellurium,  but  not  in  the  reguline  state.  To 
separate  it  from  copper,  the  solution  is  mixed  with  an  excess 
of  sodium  hydroxide  and  about  3  grins,  of  potassium 
cyanide  per  grm.  of  copper  present.  A  current,  such  as  is 
u~ed  for  depositing  copper,  will  in  12  hours  throw  down  all 
the  tellurium  from  this  solution  as  a  black  non-adhesive 
precipitate  ;  it  is  then  filtered  off  and  weighed,  either  as  Te 
or  as  TeO.,  and  the  solution  is  acidified  with  sulphuric  acid 
and  electrolysed  for  copper.  With  the  right  amount  of 
cyanide,  and  if  the  current  be  not  passed  for  too  long,  the 
tellurium  is  quite  free  from  copper  ;  and,  given  sufficient 
current-strength,  no  tellurium  will  adhere  to  the  cathode. 

— W.  G.  M. 

Nitrous  Acid  in  Mercurous  Nitrate,  and  Nitrites,  Test 
for.     K.  dorter.     Apoth.  Zeit.  11,  95. 

The  author  points  out  that  Deniges'  test  with  mercurous 
acetate  is  practically  identical  with  that  of  Plugge,  devised 
in  1875.  lie  showed  that  mcrcurons  nitrate,  when  free  from 
nitrous  acid,  gives  no  red  tint  with  phenol,  bat  that  the 
minutest  trace  produces  the  red  coloration. — AY.  S. 

Nitrates  in  Water,  Detection,  of ,     Alessandri  and 
Guassini.     Bollet  (  him.  l'harm.  1895,  490. 

The  evaporated  residue  of  the  water,  whilst  warm,  is  mixed 
with  a  few  drops  of  a  solution  of  carbolic  acid  in  strong 
hydrochloric  acid.  On  heating,  an  intense  reddish-violet 
coloration  is  produced,  when  the  smallest  trace  of  nitrates 
is  present.  Addition  of  ammonia  changes  the  colour  to 
emerald  green.  Water  with  very  minute  traces  of  nitrates 
give-  the  violet  tint,  a  green  tint  being  produced  when  the 
trace  becomes  almost  a  vanishing  quantity. — W.  S. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Phosphoric  Acid,  Estimation  of,  by  Titration.    I>e  Molinari. 
Bull,  de  I' Assoc,  lielge  des  (  himistes,  9,  280—282. 

I'm;  Pemberton  method,  whilst  applicable  in  its  original 
form  to  slaps  and  ordinary  phosph  ites,  gives  results  that 
are  too  high  when  free  sulphuric  acid  or  sulphates  are 
present.  In  such  eases  it  becomes  necessary  to  effect  a 
precipitation  of  the  acid  by  barium  chloride  or  to  add  to 
the  solution  under  examinaticn  an  equal  bulk  of  alkaline 
ammonium  citrate  (Petermann's  formula)  before  performing 
the  titration.     Directions  are  given  for  the  determination  of 
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(1)  the  phosphoric  acid  soluble  in  wafer,  (2)  total  phosphoric 
acid  in  superphosphate,  (3)  that  soluble  in  water  and 
alkaline  ammonium  citrate  (in  mixed  manures),  (4)  that 
soluble  in  acid  ammonium  citrate. — ('.  S. 

Silver  Ores  [iJic/t],  Notes  on   the  Assay  of.     E.  II.  Miller 
an. I  ('.  H.  Fulton,     Sch.  of  Mines  Quart.  1896,  17,  L60— 

I  To. 

A  comparison  is  made  between  the  crucible  and  the 
scorification  assays  as  applied  to  two  ores,  one  being  a 
cerussite,  containing  about  2,000  oz.  of  silver  and  0'28  OZ. 
of  gold  per  ton,  with  28  per  cent,  of  lead  ;  the  other  being  a 
rich  silver  sulphide,  with  17,000  oz.  of  .silver  and  2  Mi  oz.  of 
gold  per  ton.  In  each  case  the  amounts  of  precious  metal 
left  in  the  slag  and  in  the  cupel  were  determined  separately, 
and  the  residues  left  in  the  second  (cleaned)  -lags  and  the 
second  cupels  were  determined  together,  these  forming 
the  "second  correction"  noted  below.  In  the  crucible,  an 
increase  in  the  proportion  of  litharge  adds  very  slightly  to 
the  silver  in  the  slag;  and  the  weight  of  silver  obtained 
from  the  lead  button  increases  regularly  with  the  size  of  licit 
button  to  a  maximum  of  28  grins.,  and  then  diminishes 
owing  to  the  greater  loss  of  precious  metal  during  the 
subsequent  scorification  and  cupellation.  The  weight  of 
silver  recovered  from  the  cupel  is  usually  greater  than  thai 
from  the  crucible  slag,  increasing  regularly,  but  not  in 
direct  proportion,  with  the  size  of  the  button,  feathers  on 
the  cupel  arc  not  in  all  cases  a  correct  indication  of 
temperature,  hut  depend  to  some  extent  on  the  position  of 
the  cupel  in  the  muffle.  The  best  method  of  assaying  must 
be  worked  out  tor  each  ore,  but  the  following  conclusions 
appear  to  be  warranted: — (1.)  The  crucible  assay  is  the 
best  for  all  gold  ores,  and  for  silver  in  pure  ores,  particularly 
in  those  which  have  a  basic  gangue.  (2.)  Uncorrected 
scorification  assays  are  higher  than  uncorrected  crucible 
assays  for  impure  materials  (sulphides,  &c.)  carrying  silver. 
(.'.!.")  The  corrected  crucible  assay  is  usually  slightly  higher 
than  the  corrected  scorification  assay,  because  of  the  loss  of 
silver  by  volatilisation  during  scorification.  The  amount  of 
gold  recovered  in  correcting  either  assay  is  very  small,  but 
is  greatest  in  the  scorification  process.  The  actual  loss  of 
gold  during  the  cupellation  of  the  richer  ore  Was  found  to 
range  from  0"00075  to  0'0009.">  mgrni.  per  grm.  of  lead 
button  cupelled,  the  loss  of  silver  being  often  a  thousand 
times  a-  great  as  this.  The  average  results  of  the  assays 
ate  shown  in  a  table. 

Other  investigators  working  in  the  same  field  have 
obtained  similar  results.  Mason  and  Bowman  found  a  loss 
of  silver  in  scorification  equal  to  0*55  percent.,  and  of  gold 
0*574  per  cent.,  whilst  in  cupellation,  the  losses  were  1*99 
and  0*295  per  cent,  respectively  (this  Journal,  1895,  14, 
39  ).  Dewey  found  a  correction  of  2  •  6  per  cent,  necessary  for 
had  carbonate  carrying  from  100  to  500  oz.  of  silver,  and 
of  1  •  2fi  per  cent,  for  scorification  assays  of  precipitated 
■sulphides  running  17,500  oz.  per  ton  (this  Journal,  1895, 
14,  301).  Stetefeldt  for  similar  materials  obtained  the 
numbers  2"J  and  1 '2  per  cent.,  but  these  omit  the  second 
correction  given  by  the  author.  Eurman  gives  the  average 
losses  iu  the  crucible  assay  as  2-58  per  cent,  for  silver  and 
0-30  per  cent  for  aold.  Finally  Kose  has  shown  that  of 
the  gold  lost,  82  per  cent,  is  absorbed  by  the  cupel. 

— W.  G.  M. 

Alloys  of  Lead,  Tin,  Antimony,  and  Arsenic,  Analysis  of. 
L.  Andrews.     J.  Amer.  Chem.  !>oc.  1895, 17,  869 — 873. 

First  Method.  -About  0-5  grm.  of  the  alloy  in  the  form 
of  turnings,  is  placed  in  a  porcelain  boat  within  a  combus- 
tion tube,  in  which,  the  tube  being  covered  with  an  asbestos 
tent,  it  may  be  heated  by  an  argand  burner  to  210°  C. 
During  this  time  fuming  hydrochloric  acid  is  allowed  to 
flow  through  a  capillary  tube  into  strong  sulphuric  acid 
contained  in  a  flask  ;  in  this  way,  a  steady  and  slow  stream 
of  hydrochloric  acid  gas  is  generated  and  passed  through 
a  second  flask  containing  10  c.c.  of  nitric  acid  fl-S  sp.  gr.) 
and  thence  into  the  combustion  tube.  The  gaseous  pro- 
ducts of  the  reaction  with  the  alloy,  traverse  a  well-cooled 
Volhard  absorption  flask  containing  potassium  bromide 
solution.     After   two   hours   the   action  is   complete  ;    the 


snow-white  residue  in  the  boat  contains  till  the  lead,  and  is 
quite  soluble  in  boiling  water ;  the  lead  is  weighed  as  sul- 
phate. The  sublimate  in  the  unheated  part  of  the 
combustion  tube  is  rinsed  with  hydrochloric  acid  into  the 
absorption  flask,  which  then  contains  the  antimony,  arsenic, 
and  tin.  The  arsenic  is  removed  by  Qooch's  method  of 
distillation,  and  the  tin   and   antimony  are   then    separated 

a uding   to  Carnot's  process  (this  Journal,  1892,941)  by 

boiling  the  solution,  containing  an  oxalate,  free  oxalic  acid, 
and  much  ammonium  chloride,  with  sodium  thiosnlphate 
Besides  observing  the  precautions  recommended  by  Carnot, 
it  is  necessary  to  boil  the  solution  violently  until  one- 
fourth  is  evaporated,  and  to  ensure  that  the  acid  is  finally 
fn  excess  in  regard  to  thiosnlphate. 

Second  Method. — When  antifriction  or  type  metals  are 
treated  with  hydrobromic  acid  a  residue  of  pure  antimony 
is  left,  but  a  small  proportion  of  antimony  passes  into 
solution  owing  to  oxidation.  By  adding  a  reducing  agent, 
such  as  hydriodic  acid,  the  whole  of  the  antimony  will  be 
left  iii  the  residue.  1  grm.  of  the  metal  in  turnings  is  there- 
fore boiled  for  an  hour  with  hydrochloric  acid  (1  •  1  sp.  gr.) 
and  1  grm.  of  potassium  iodide.  The  residual  dark  grey 
powder  of  antimony  is  filtered  boiling,  washed  with  boiling 
water  until  free  from  lead  iodide,  dried,  mixed  with  sulphur, 
and  gently  ignited  in  a  current  of  carbon  dioxide.  If  the 
antimony  be  weighed  direct,  the  results  will  be  about 0'7 
per  cent,  too  high,  in  consequence  of  the  retention  of 
water  or  hydrogen  by  the  metal.  In  igniting  antimony 
sulphide  in  this  manner,  the  required  temperature  of 
400°  C.  is  most  conveniently  obtained  by  supporting  the 
tube  over  an  Argand  burner,  and  there  covering  it  with  a 
tent  of  asbestos  or  sheet-iron.  This  method  of  heating  is 
recommended  as  giving  absolute  control  over  a  wide  range 
of  temperatures,  and  as  being  safer  than  direct  heating  by 
means  of  a  Bnnsen  burner. 

Results  by  both  processes,  as  quoted,  were  excellent. 

— W.  G.  M. 


Lead,  The  Volumetric  Determination  of.  A.  S.  Cushman 
and  .1.  Hayes-Campbell.  .1.  Amer.  Chem.  So;.  1895,  17, 
•Jill  -904. 

The  authors  recommend  a  modification  of  the  Schwartz 
process.  1  grm.  of  the  ore  is  digested  in  a  porcelain  dish 
with  15  c.c.  of  a  mixture  of  2  parts  of  nitric  with  1  of  sul- 
phuric acid  until  decomposition  is  complete.  10  c.c.  more 
sulphuric  acid  is  added,  and  the  liquid  is  evaporated  until  it 
fumes  freely.  It  is  then  cooled,  and  In  c.c.  of  dilute  sul- 
phuric acid  (1:10)  and  40  c.c.  of  water  are  'added 
successively.  The  mixture  is  heated  to  boiling,  filtered, 
and  washed  with  dilute  (1:10)  sulphuric  acid  by  decan- 
tation,  getting  as  little  as  possible  of  the  precipitate  upon 
the  filter.  The  residue  in  the  dish  is  mixed  with  20  c.c.  of 
strong  ammonia,  and  the  mixture  is  then  slightly  acidified 
with  acetic  acid,  and  boiled  until  the  lead  sulphate  is 
dissolved,  when  it  is  poured  over  the  filter,  which  must 
have  been  previously  moistened  with  ammonia.  The  filter 
is  washed  with  dilute  ammonium  acetate  solution,  and  then 
with  hot  water.  After  cooling  the  filtrate,  an  excess  of 
standard  bichromate  solution  is  added  from  a  burette,  until 
the  precipitate  settles  rapidly  and  the  supernatant  liquid  is 
yellow.  The  precipitate  is  allowed  to  subside,  and  after  a 
few  minutes  it  is  filtered,  if  possible  under  pressure,  and 
washed  ;  and  the  excess  of  bichromate  is  titrated  back  with 
standard  ammonio-ferrous  sulphate  solution.  The  whole 
process  can  be  conducted  in  30  minutes.  In  the  absence 
of  bismuth  and  antimony,  nitric  acid  alone  may  be  used  in 
attacking  the  ore  ;  the  acid  solution  is  then  mixed  with  an 
excess  of  ammonia,  and  afterwards  with  acetic  acid,  to 
dissolve  any  lead  sulphate  that  may  have  been  formed. 
The  additions  of  bichromate  aud  ferrous  salt  are  made  as 
before.  The  time  required  Is  thus  materially  shortened. 
The  standard  ferrous  solution  may  be  preserved  for  a  long 
time  unchanged  in  a  corked  bottle  with  a  siphon  and 
pinchcock,  and  with  a  thin  layer  of  paraffin  oil  restiug  on 
the  surface  of  the  liquid.  The  results  are  a  trifle  low, 
averaging  about  99  ■  6  per  cent,  of  the  true  number. 

=W,  G.  M, 
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Mercury  in  Cinnabar,  Electrdlytir  Method  for  Determina- 
tion of.  W.  B.  Rising  and  V.  Lenher.  J.  Amcr.  Chem. 
Soc.  1S96,  18,  96—98. 
The  mercuric  sulphide  is  treated  with  hydrobromic  acid  in 
which  it  dissolves  very  readily;  the  solution  is  nearly 
neutralised  with  caustic  potash,  pure  potassium  cyanide 
added  in  sufficient  excess  to  redissolve  the  precipitate  which 
is  at  first  formed,  and  the  solution  is  electrolysed  hy  means 
of  a  weak  current ;  the  operation  is  carried  out  in  a 
platinum  dish  which  acts  as  the  negative  electrode  and  on 
this  the  mercury  becomes  deposited.  The  advantage  of 
hydrobromic  acid  over  aqua  regia,  is  that  it  dissolves 
cinnabar  at  low  temperatures  so  that  no  loss  of  mercury  by  | 
volatilisation  occurs.  Results  are  given  showing  the 
accuracy  attainable. — A.  K.  M. 

Sulphur  in  Ktfined  Copper,  Estimation  of.     G.  L.  Heath. 
J.  Amer.  Chem.  Soc.  1895, 17,814. 

The  author  criticises  the  existing  methods  for  the  estima- 
tion of  sulphur  in  copper.  The  method  of  It.  Fresenius 
(Zeits.  Anal.  (hem.  13,  223),  in  which  the  sulphur  is 
precipitated  by  barium  nitrate  from  a  slightly  acid  solution 
of  copper  nitrate,  is  inaccurate  on  account  of  the  solubility 
of  barium  sulphate  in  copper  nitrate  solution. 

There  are  two  or  three  possible  sources  of  error  in 
W.  Hampe's  method,  which  consists  in  passing  pure  dry 
chlorine  gas  over  the  heated  copper,  and  absorbing  the 
sulphuric  acid  evolved  in  water  saturated  with  chlorine. 
The  sources  of  error  are  : — 1.  The  existence  of  the  sulphur 
in  different  forms.  2.  The  incomplete  removal  of  oxygen 
and  other  impurities  from  the  chlorine  gas.  3.  The 
formation  of  a  layer  of  melted  chloride,  which  may  prevent 
the  complete  oxidation  of  the  sulphur. 

The  author  made  a  scries  of  experiments  to  test  the 
accuracy  of  II.  .1.  Phillip's  method  (Chem.  >,ew.  62),  in 
which  the  sulphur  is  precipitated  from  a  hydrochloric  acid 
solution,  after  removing  all  the  nitric  acid  by  repeated 
evaporation.  He  obtained  the  following  results: — With 
0-1  grm.  of  copper  present  and  the  volume  of  the  solution 
not  exceeding  100  c.c.,  the  barium  sulphate  is  completely 
precipitated  whether  the  solution  is  strougly  acidified  or 
not.  With  2  ■  5  grms.  of  copper  and  the  volume  of  the 
solution  increased  to  350  c.c,  the  barium  sulphate  is  com- 
pletely precipitated  in  72  hours.  If  the  copper  be  increased 
to  10  grms.,  the  precipitation  is  very  slow,  and  in  the 
strougly  acidified  solutions  at  least,  is  not  complete. 
Cupric  chloride  retards  the  precipitation  of  the  barium 
sulphate,  especially  when  strongly  acidified.  The  follow  ins 
is  an  accurate  method  devised  by  the  author  and  L.  M. 
Norton  and  improved  by  the  former. 

Enough  copper  is  taken  to  yield  a  weighable  amount  of 
barium  sulphate,  generally  about  10  grms. 

Dissolve  the  copper  in  a  mixture  of  60  c.e.  of  Ditric  acid 
t  1  -  42  sp.  gr.)  and  15  c.c.  of  hydrochloric  acid  (1-20  sp. 
gr.),  in  a  large  beaker  over  an  alcohol  flame.  Evaporate 
nearly  to  dryness,  add  50  c.c.  of  strong  nitric  acid  and 
evaporate  again.  Repeat  this  operation  and  then  add 
300  c.c.  of  water  and  a  little  nitric  acid,  if  a  trace  of  basic 
salt  remain  undissolved.  The  addition  of  hydrochloric 
acid  and  subsequent  evaporation  with  nitric  acid  may  be 
dispensed  with  if  experiment  shows  that  nitric  acid  alone 
will  oxidise  all  the  sulphur  in  the  material  operated  upon. 

Filter  into  a  Too  c.c.  beaker  and  make  up  to  60D  c.c. 
with  distilled  water.  Introduce  two  electrodes,  a  large 
coDe  or  a  sheet  of  platinum  -I  by  5  inches  as  the  negative, 
and  a  piece  of  platinum  wire  or  foil  as  the  positive.  Cover 
tin-  beaker  with  glass  and  connect  the  electrodes,  preferably 
with  an  Edison  incandescent  lamp  circuit.  When  the 
liquid  is  colourless  or  nearly  so,  remove  the  electrodes  ami 
wash  them  with  distilled  water,  allowing  the  washings  to 
run  into  the  main  solution.  Pour  off  the  clear  liquid  from 
any  bits  of  spongy  copper,  washing  these  on  a  small 
filter.  Add  0'1  grm.  of  pure  sodium  carbonate  and 
evaporate  to  dryness  over  an  alcohol  flame,  being  careful 
to  avoid  loss  h\  sinning.  Heat  strongly  and  then  allow  to 
cool.  Add  to  the  residue  10  c.c.  of  strong  hydrochloric 
acid  and  5  c.c.  of  water  and  evaporate  to  dryness  on  the 
water-bath.  Kepeat  this  and  then  dissolve  in  50  c.c.  of 
water  and   1    c.c.  of  strong  hydrochloric   acid,    filter   and 


wash  with  hot  water.  Heat  the  solution  of  sodium  sulphate 
to  boiling,  precipitate  with  a  slight  excess  of  barium 
chloride  and  allow  to  stand  for  24  hours,  or,  if  the  results 
he  desired  at  once,  keep  the  liquid  at  a  temperature  of  not 
l<  "  than  75°  C.  for  three  hours.  If  lead  he  present,  it 
will  mostly  remain  in  solution,  and  be  deposited  on  the 
platinum,  but  if  any  lead  sulphate  remain  on  the  filters, 
they  must  be  boiled  with  a  solution  of  pure  sodium 
carbonate,  the  solution  filtered,  and  the  sulphuric  acid 
recovered  as  barium  sulphate. 

The  acids  and  distilled  water  used  in  the  analysis   should 
be  measured  and  a  blank  analysis  made. —  A.  S. 

Pig-iron,  Determination  of  Graphite  in.     P.  W.  Shinier. 
J.  Amer.  Chem.  Soc.  189">,  17,  873—876. 

The  estimation  of  graphite  by  the  treatment  of  iron  with 
hydrochloric  acid  is  known  to  give  higher  results  than 
when  nitric  acid  is  used,  and  the  former  process  is  there- 
fore generally  preferred.  The  difference  is  now  found  to 
be  due  to  titanium  carbide,  which  is  insoluble  in  hydro- 
chloric or  sulphuric,  but  soluble  in  nitric  acid.  Other 
insoluble  carbides,  for  example,  that  of  vanadium,  may  also 
contribute  to  the  result.  In  a  pig-iron,  containing  0-399 
per  cent,  of  titanium,  and  therefore  0-l  per  cent,  of  carbon 
iu  the  form  of  TiC,  the  graphite  as  determined  by  nitric 
acid  was  3-206,  and  by  hydrochloric  acid  3-327  per  cent. 
The  hydrochloric  residue  from  this  irou,  boiled  with  nitric 
acid  (1-2  sp.  gr.)  for  an  hour,  iost  so  much  in  weight  that 
the  final  result  agreed  with  that  obtained  by  direct  solution 
of  the  iron  iu  nitric  acid.  The  author  has  never  met  with 
a  sample  of  pig-iron  free  from  titanium,  and  usually  finds 
from  0-05  to  040  per  cent,  of  this  element,  which  would 
therefore  increase  the  apparent  percentage  of  graphite,  as 
determined  by  hydrochloric  acid,  by  fiom  0-013  to  0'1  per 
cent.  In  irons  which  have  a  coarsely  crystalline  fracture, 
the  cubical  crystals  of  titanium  carbide  will  always  be 
found.  It  is  therefore  desirable  to  make  determinations 
of  the  total  carbon,  of  the  true  graphite  by  the  nitric  acid 
method,  and  of  the  carbon  insoluble  in  hydrochloric  acid  ; 
which  would  show  the  amount  of  graphite,  of  carbon  com- 
bined with  iron  and  manganese,  soluble  in  hydrochloric 
acid,  and  of  carbon  in  the  form  of  carbides  insoluble  in  tint 
acid.  In  high-silicon  low-sulphur  titanic  irons  the  per- 
centage of  insoluble  may  exceed  that  of  the  soluble 
carbides.  If  the  insoluble  carbon  be  present  as  titanium 
carbide  disseminated  in  crystals  through  the  metal,  it  pro- 
bably has  less  influence  upon  the  hardness  of  the  pig-iron 
than  if  it  be  diffused  as  iron  and  manganese  carbides,  and 
it  is  therefore  probably  better  that  it  should  he  report.,!  as 
graphite  than  as  combined  carbon  ;  and  hydrochloric  acid 
would  iu  this  case  be  the  more  satisfactory  solvent  to  employ 
alone.  Hut  in  any  case  the  method  en  ployed  should  be 
stated.-W.  G.  M. 

Cast-iron,  White;  The  Evolution  Method  for  the  Del,,-, 
initiation  of  Sulphur  in.  V.C.  Phillips.  J.  Amer.  ( 'hem. 
Soc.  1895,17,  891—900. 

It  has  long  been  recognised  that  the  evolution  method  gives 
low  results  with  cast-iron  samples  That  contain  much  com- 
bined carbon.  Experiments  with  an  iron  containing  0-17 
per  cent,  of  sulphur,  as  found  by  the  aqua  regia  method, 
are  described  at  length,  the  object  being  to  find  and  to 
obviate  the  sources  of  error.  On  treating  the  iron  with 
hydrochloric  acid  and  absorbing  the  gases  in  bromine  water. 
an  oil  condensed  in  the  absorption  flask.  This  oil  was 
separated,  and  found  hy  ignition  in  nitrous  oxide  to  contain 
sulphur;  this  sulphur  thus  resisted  oxidation  by  bromine, 
and  heating  with  concentrated  nitric  acid  for  two  hours 
also  failed  to  convert  it  into  sulphuric  acid  ;  but  evapora- 
tion with  barium  nitrate,  followed  by  ignition,  led  to  the; 
formation  of  barium  sulphate.  The  oil,  however,  was  not 
a  pure  sulphur  compound,  it  gave  acetylene  on  treatment 
with  alcoholic  potash,  and  probably,  therefore,  contained 
cth\  leue  dibromide.  Drops  of  oil  left  in  the  evolution 
flask  also  gave  evidence  of  containing  sulphur,  whilst  the 
silica  remaining  in  the  flask,  when  extracted  with  boiling 
alcohol  and  boiling  chloroform,  successively,  as  in  the 
process  of  fat  extraction,  yielded  a  yellow  oil,  which  was 
left  on   distilling  off  the  solvent,   and   contained   sulphur. 
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The  siliceous  residue,  after  extraction,  was  free  from  sulphur. 
Finally  the  ferrous  chloride  left  in  the  flask  yielded  u 
sulphur  compound  to  chloroform  by  agitation.  There  were 
thus  obtained  from  100  parts  of  the  iron — ia  the  oil  from  the 
bromine  solution,  0-008  ;  in  the  oil  rinsed  from  the  evolu- 
tion flask,  oiilO:  in  the  siliceous  residue,  0-013 ;  and  in 
the  ferrous  chloride, 0-009;  or  0(14  parts  in  all  of  sulphur  ; 
and  this  was  exclusive  of  any  contained  in  more  volatile 
compounds  lost  in  evaporation.  By  passing  the  gases  from 
the  dissolving  iron  through  alkaline  lead  acetate,  in  addition 
to  the  black  lead  sulphide,  the-e  was  produced  a  yellow 
precipitate  soluble  in  excess  of  the  liquid,  which  gave 
unmistakable  evidence  of  the  presence  of  methyl  hydrosul- 
phide  ;  on  passing  the  gases  through  alcoholic  mercuric 
chloride,  a  white  precipitate  was  formed  which  had  the 
properties  of  (CH3)jS.HgCl2,  so  that  methyl  sulphide  was 
probably  present  also. 

Attempts  were  made  to  obtain  satisfactory  analytical 
results  bv  oxidising  the  gases  by  combustion,  but.  for 
various  reasons  given,  the  experiments  were  unsuccessful. 
The  following  process  was  ultimately  devised,  and  was 
found  to  give  results  which  accorded  well  with  those 
obtained  by  the  down  regia  method.  The  iron  was  dis- 
solved in  hydrochloric  acid  (sp.  gr.  1-12)  with  a  slow 
stream  of  carbon  dioxide  passing  through  the  flask,  heat 
being  applied  as  the  action  became  slower ;  the  mixed 
gases  were  led  through  a  porcelain  tube  heated  to  dull 
redness,  whereby  methyl  sulphide  and  hydrosulphidc  would 
be  converted  into  H,S.  The  delivery  tube  from  the  flask 
projects  so  far  into  the  porcelain  tube  that  it  allows  anj 
drops  of  condensed  liquid  to  fall  upon  a  roll  of  platinum 
foil  8  ins.  long,  placed  within  the  porcelain  tube  for  the 
purpose  (to  minimise  risk  of  fracture).  The  gases  then 
pass  to  a  nitrogen  flask  containing  a  hydrochloric  acid 
solution  of  bromine  as  an  absorbent,  and  thence  to  the 
bottom  of  an  8-litre  flask  containing  a  little  of  the  same 
solution  to  retain  the  last  traces  of  sulphuric  acid,  which 
would  otherwise  escape.  The  flask  containing  the  ferrous 
chloride  must  be  kept  gently  boiling  for  two  hours,  a  slow 
current  of  CO;  passing  all  the  time,  to  ensure  the  removal 
of  all  the  oily  particles.  Two  samples  of  cast-iron  gave 
the  following  results  as  the  mean  of  several  sulphur  deter- 
minations in  each  case  : — By  the  aqua  regia  method,  0'  100 
and  0-171  ;  by  the  old  evolution'  method, 0- 052  and  0-094  ; 
and  by  the  author's  method,  0-099  and  0-18O  per  cent. 
respectively. — W.  G.  M. 

Manganese  and  Tin,  Quantitative  Electrolytic  Analysis 
of.     C.  Engels.     Ber.  1896,  28,  3182— 3189. 

Manganese. — The  deposition  of  an  adhesive  coating  of 
manganese  peroxide  upon  a  roughened  anode  surface  has 
not  hitherto  been  effected  successfully  with  more  than 
n-05  grm.  of  manganese  pteseut.  With  suitable  proportions 
of  ammonium  acetate,  hydrogen  peroxide,  and  ammonia  a 
greater  weight  of  manganese  may  be  determined,  but  the 
best  results  are  obtained  in  the  presence  of  chromium  oxide, 
whereby  0-7  grm.  of  manganese  peroxide  may  be  separated 
in  a  perfectly  adhesive  form  in  the  space  of  au  hour  and  a 
quarter.  A  dish  with  a  matt-surface  must  be  employed,  in 
it  the  manganese  salt  is  dissolved  in  about  50  c.e.  of  water, 
10  grms.  of  ammonium  acetate,  and  from  I  k  to  2  grms.  of 
chrome  alum  are  added,  and  then  after  making  up  the 
solution  to  150  c.c,  it  is  heated  to  80°  C  and  electrolysed 
with  a  current  of  ND^  =  0-S  to  1  ampere,  obtained  from 
four  accumulators  joined  in  series.  The  current  strength 
may  vary  within  wide  limits,  but  an  increase  beyond  ND100 
=  0-9  to  1  ampere  leads  to  no  saving  of  time.  After 
electrolysing  for  an  hour,  the  addition  of  water  to  the  solu- 
tion should  show  that  no  further  deposit  is  coming  down. 
The  fall  of  potential  between  the  electrodes  ranges  between 
3  and  4  volts.  To  ensure  the  adhesion  of  the  deposit,  the 
dish  must  be  perfectly  clean,  and  the  temperature  during 
the  deposition  must  exceed  80"  C.  The  quantities  above 
given  are  calculated  for  use  with  0-2  to  0-25  grm.  of 
manganese,  and  they  must  be  increased  or  diminished 
according  as  the  weight  of  manganese  is  greater  or  less  than 
this,  provided  that  the  extreme  limits,  of  5  and  15  grms. 
for  ammonium    acetate,  and    1    and  3  grms.    for  chrome 


alum  are  not  passed.  The  manganese  must  be  present  as 
sulphate,  and  an  addition  of  5  c.c.  of  50  per  cent,  acetic 
acid  is  not  prejudicial,  but  the  use  of  chlorides  destroys  the 
adhesion  of  the  oxide.  After  the  completion  of  precipita- 
tion the  current  is  discontinued,  and  the  deposit  is  washed 
several  times  with  water  and  alcohol,  and  dried.  Although 
pulverulent,  the  particles  of  the  peroxide  should  be  so 
cohesive  and  adhesive  that  even  a  powerful  jet  of  water 
'  should  fail  to  detach  any,  and  only  rubbing  (as  with  the 
finger)  will  suffice  to  dislodge  them.  The  dish  with  the 
deposit  is  then  heated  mere  strongly  until  the  change  of 
colour  to  a  uniform  dark  or  light  red-brown,  indicates 
conversion  into  mangano-manganic  oxide.  The  original 
manganese  peroxide  retains  traces  of  chromic  acid  with 
great  obstinacy,  but  the  latter  may  be  completely  removed, 
without  loosening  the  deposit,  by  washing  it  after  ignition 
several  times  with  cold  water  and  alcohol.  The  dish,  after 
drying,  is  then  ignited  for  a  moment  in  the  blowpipe  flame, 
cooled,  and  weighed.  Repeated  reheating  is  unnecessary 
The  dish  always  loses  1  mg.  in  weight,  and  this  occurs 
during  electrolysis,  the  final  weight  of  the  cleansed  dish 
must  therefore  be  deducted  instead  of  the  initijl  weight. 
During  electrolysis  the  chromium  trioxide  is  converted 
more  or  less  completely  into  chromic  acid,  and  the  colour 
of  the  liquid  changes  accordingly  from  green  to  yellow  ;  it 
is  probable  therefore  that,  by  absorbing  the  nascent  oxygen 
at  the  anode,  the  chromium  salt  prevents  the  formation  of 
gas  bubbles  and  favours  the  adhesion  of  the  deposit.  At 
the  same  time  it  appears  to  reduce  a  portion  of  the 
manganese  peroxide,  as  the  precipitated  oxide  usually 
contains  only  from  75  to  95  per  cent,  of  that  substance. 
As  another  reducing  agent,  alcohol,  in  the  proportion  of 
5  ti)  10  c.c,  with  10  grms.  of  ammonium  acetate,  and 
0-2  grm.  of  manganese  gave  a  good  result  when  electrolysed 
at  a  temperature  of  70° — 80  ('.  With  larger  quantities  of 
manganese  the  deposit  scaled  to  some  extent,  but  only  iD 
large  flakes,  which  could  be  washed  in  the  dish  easily,  and 
without  loss.  The  chrome  addition  gave  similar  results  in 
this  respect.  The  effect  of  0-2  to  0-3  grm.  of  hydroxy- 
Iamine  sulphate,  when  added  to  the  solution,  was  similar  to 
that  of  urea,  but  I  to  2  grms.  of  the  hvdroxylamine  sulphate  or 
chloride  entirely  prevented  precipitation.  Similar  propor- 
tions of  potassium  nitrite  and  hydrogen  peroxide  also 
stopped  the  deposition,  until  they  became  decomposed  by 
the  action  of  the  current.  The  hydroxylamine  salt  appears 
to  be  regenerated  during  electrolysis,  and  the  quantity 
named  suffices  to  retain  the  manganese  in  solution  during  a 
treatment  of  several  hours,  and  since  it  exerts  no  similar 
influence  on  the  deposition  of  lead  peroxide,  its  use  enables 
a  quantitative  separation  of  manganese  and  lead  to  be 
made.  Other  separations,  with  the  help  of  hydroxy- 
lamine,  are  in  progress.  The  results  obtained  by  the  chrome 
alum  and  the  alcohol  methods  are  accurate  under  the  con- 
ditions named  above,  but  the  use  of  greater  weights  than 
0-3  to  0-4  grm.  of  manganese  is  contra-indicated. 

Tin. — Hydroxylamine  salts  have  the  same  eflect  of 
preventing  deposition  of  peroxide  upon  the  anode  in  tin 
solutions  that  they  have  iu  the  case  of  manganese. 
Working  in  the  cold  a  low  current  density  (ND10o  =  0-2 
ampere)  and  a  high  voltage  (7  volts)  is  desirable.  Certain 
other  salts,  may  with  advantage  be  added  ;  and  the  process 
finally  recommended  as  applied  to  the  analysis  of  pure 
ammonium-stannic  chloride,  is  as  follows  : — About  1  grm. 
of  the  double  salt  is  dissolved,  and  any  slight  turbidity  is 
cleared  up  by  the  addition  of  a  few  c.c.  of  oxalic  acid 
solution  ;  about  0-3  to  0-5  grm.  of  hydroxylamine  sulphate, 
2  grms.  of  ammonium  acetate,  and  2  grms.  of  tartaric  acid 
are  then  introduced,  the  solution  is  made  up  to  150  c  c, 
heated  to  60° — 70°  C,  and  electrolysed  at  that  temperature 
with  a  current  of  NDjog  =  0-9  to  1-0  ampere  and  4  to  5 
volts.  Evaporation  must  be  checked  by  means  of  a  cover- 
glass,  or  a  dark  ring  will  form  around  the  top  of  the 
deposit.  Wiih  1  grm.  of  the  double  salt,  the  tin  should  be 
completely  deposited  in  three  hours  as  a  brilliant  white  and 
lustrous  deposit.  Using  the  same  solution  cold,  with  a 
current  of  7  volts  and  ND100  =  0-15  ampere,  the  deposit 
had  not  such  a  brilliant  appearance,  but  the  quantitative 
results  were  equally  satisfactory. — W.  G.  M. 
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Manganese,  Volumetric  Estimation  of.  G.  Auchy. 
J.  Am.  r.  Chun.  Soc.  189.".,  17,  943—947. 
The  author's  experience  with  Williams' method  of  estimating 
manganese  in  Bteel,  leads  him  to  conclude  that  it  usually 
bat  not  always,  gives  accurate  results.  Attention  is  drawn 
to  the  following  precautions  in  the  practice  of  Vblhaidt's 
method  (thi-  Journal,  1884,  3,  522).  1-  Too  great  an 
excess  of  sulphuric  acid  *hould  be  avoided  during  the 
evaporation  to  dryness.  2  The  dry  mass  after  cooling  a 
minute  or  two  should  be  taken  up  with  hot  water,  for  it 
cold  water  be  UBed.on  subsequent  boiling  red  ferric  sulphate 
separates,  coi  >  considerable  amount  of  manganese 

nrbich  i.  in  i  ''•     :i-   "  is  essential  that  too  large  a 

quantity  of  zinc  oxide  should  not  be  used,  as  it  will  separate 
when  the  solution  is  heated,  aud  retard  or  completely 
prevent  the  deposition  of  manganese  dioxide  according  to 
whether  tin  steel  is  high  or  low  in  manganese,  and  thus 
render  the  observation  of  the  end  of  the  titration  im- 
possible. Before  the  zinc  oxide  is  added  the  solution 
should  be  of  small  hulk,  and  nearly  neutralised  with 
sodium  carbonate.  I.  During  titration  the  reddish  colour 
produced  by  the  permanganate  should  be  completely 
changed  into  a  char  yellow  by  shaking,  before  adding 
more,  ami  at  the  end  the  liquid  must  be  permanently  rose- 
coloured  after  a  dozen  shakings. — J.  L.  B. 

Molybdenum,  Estimation  of.     C.  Friedheim  and  II.  Euler. 

Iter.  1895,28,  '20131-2067. 
/.  Gravimetric  Methods. — The  estimation  of  molybdenum 
and  its  separation  from  the  alkali  metals  has  recently  been 
effected  bv  heatiug  the  molybdenum  salt  to  440°  C.  in  a 
current  of  dry  hydrochloric  acid  gas.  An  alkaline  chloride 
remains  behind  and  the  molybdenum  distils  over  in  the 
form  of  the  acid  chloride  Mo(OH)2OCI2  (or  Mo03.2HCl) 
which  is  condensed  by  passing  into  water.  The  solution,  on 
evaporation,  yii  Ids  molybdenum  trioxide  which  is  weighed. 
This  method  is,  unfortunately,  not  always  applicable, 
Pecbard  having  shown  that,  in  the  presence  of  ammonium 
salts,  or  in  combination  with  a  metal  yielding  a  readily 
fusible  chloride,  the  molybdenum  is  not  completely 
volatilised  as  acid  chloride.  In  such  cases  the  older 
analytical  methods  must  be  employed. 

The  authors  of  tin-  present  paper  have  found  that  the 
oxidation  of  the  sulphide  is  best  effected  by  direct  heating, 
providing  the  following  mode  of  procedure  be  followed. 

The  sulphide,  i  recipitaled  from  ammonium  sulphide 
solution  by  means  of  dilute  hydrochloric  acid  or  from 
hydrochloric  acid  solution  by  the  action  of  sulphuretted 
hydrogen,  is  allowed  to  settle  and  is  then  filtered.  It  is 
first  washed  witli  water  containing  a  little  sulphuric  acid, 
and  finally,  to  remove  the  acid,  with  aqueous  alcohol.  The 
moist  filter  paper  and  contents  are  now  placed  in  a  weighed 
porcelain  crucible  and  dried  at  about  100°  C.  The  covered 
crucible  is  next  cautiously  heated  until  hydrocarbons  cease 
to  be  evolved,  and,  after  removal  of  the  lid,  the  carbon 
adhering  to  the  crucible  wall  is  burnt  at  as  low  a  tem- 
perature as  possible.  The  temperature  is  then  carefully 
raised  to  convert  the  sulphide  into  oxide,  this  has  been 
done  when  sulphurous  anhydride  ceases  to  come  off.  The 
trioxide  is  next  dissolved  ill  ammonia  solution  and  filtered, 
and  the  filtrate'  evaporated  to  dryness.  The  residue  is 
gently  ignited  until  the  ammonia  has  disappeared  and  the 
colour  has  become  a  uniform  yellow ;  it  is  then  weighed  as 
trioxide. 

The  method  gives  good  results  and  is  applicable  to  the 
auah  -is  of  phosphorus  and  arsenic  molybdates,  &c. 

11.  Volumetric  Methods. — The  authors  have  found  that, 
observing  due  precautions,  the  determination  is  best  made 
in  a  Bunsen  apparatus.     They  proceed  as  follows  :  — 

0-2 t'3  "tin.  of  the  molybdate  is  placed  in  the  distil- 
ling flask  of  a  Bunsen's  apparatus  with  0-.i—  0-75  grm.  of 
podium  iodide  and  sufficient  hydrochloric  acid  (sp.  gr. 
1-12)  is  added  to  till  the  flask  two-thirds  full.  The  apparatus 
is  then  connected  up  and  the  contents  of  the  flask  gradually 
warmed  and  only  raised  to  boiling  temperature  when  the 
conducting  tube  is  tilled,  as  much  as  possible,  with  iodine 
vapours  and  danger  of  the  condensing  liquid  flowing  back 
begins.  When  the  iodine  is  completely  evolved,  i.e.,  when 
no  more  red  vapours  are  visible  and  the  solution  is  of  a  light 


green  colour,  the  distillation  ;s  interrupted,  and  the  iodine 
absorbed  in  the  condensing  flask  in  potassium  iodide  solu- 
tion, titrated  with  sodium  thiosulphate. 

(are  must  he  taken  not  to  heat  too  rapidly  at  the  start, 
or  hydraulic  aeid  may  he  evolved,  and  become  decomposed 
by  the  air  in  the  neck  of  the  apparatus.  The  method 
cannot  be  used  for  molybdates  of  such  base*  us  iron,  which 
themselves  separate  1  from  KI. — J.  T.  ('. 

Molybdenum  Trioxide  and  Vanadium  Pentoxide,  Estima- 
tion of.  iii  the  Presence  of  each  other.  ('.  Friedheim 
and  if.  Euler.  Her.  1895,  28,  2067—2073. 
Thk  method  depends  upon  the  facl  that  whereas  molyb- 
denum trioxide  oxidises  hydriodic  acid,  with  liberation  of 
iodine,  it  is  without  action  on  hydrobromic  acid,  whilst, 
according  lo  llolverseheil ,  the  hitter  aeid  is  readily  acted 
upon  by  vanadium  pentoxide, Which  undergoes  quantitative 
reduction  to  the  tetroxide.  The  following  reactions  are 
therefore  involved : — 

<t.  V..O-,  +  2HBr  =  \ -.,(),  +  H.,f)  +  Br„ 
[Br,  +  2KI  =  2KBr 

b.  V..u,  +  2H1  =  V.03  *  II. <>  +  I, 

c.  2Mo03  +  2111  =  Mo.lK  +  II..O  +  L. 

The  authors  show  that  hydrochloric  aeid  is  not  sufficient 
to  ensure  complete  reaction  between  Y.:<  >,  and  KI,  and  that 
the  presence  of  some  other  acid,  such  as  phosphoric  aeid.  is 
necessary;  and  further,  that  the  reduction  of  V"sOj  by 
successive  treatment  with  hydrobromic  aud  hydriodic  acids 
proceeds  in  two  equal  stages. 

The  following  mode  of  procedure  for  the  separation  of 
molybdenum  and  vanadium  is  then  given  : — 

The  substance  is  decomposed  by  distilling  in  a  Bunsen's 
apparatus  with  potassium  bromide  and  concentrated  bydn 
chloric  acid,  and  the  iodine,  liberated  by  passing  the  evolved 
bromine  into  KI  solution,  estimated  with  ^.'-normal  thiosul- 
phate solution.  To  the  cooled  contents  of  the  distilling 
flask  about  1  grm.  of  solid  potassium  iodide  and  1 — 2  c.e. 
syrupy  phosphoric  acid  are  added,  and  the  distillation 
continued  till  the  red  colour,  due  to  the  distilled  iodine 
vapours,  has  vanished.  The  iodiue  set  free  is  titrated  with 
thiosulphate,  aud  by  subtracting  the  amount  of  thiosulphate 
first  used  from  the  value  now  obtained,  the  number  of  c.c.'s 
due  to  molybdenum  compounds,  is  found. 

The  authors  state  that  this  method  (dependent  on  the 
varying  stabilities  of  the  halogen  acids  towards  different 
oxidising  agents)  is  capable  of  extended  application. 

—J.  T.  C. 

Silicates,  Decomposition  of.  by  Boric  Acid.  P.  .lannasch. 
Her.  28,  1895,  2822—2823. 
IN  this  preliminary  note  the  author  states  that  he  has 
successfully  decomposed  silicates  by  fusion  with  dried  boric 
acid.  One  grm.  of  the  finely-powdered  silicate  i*  mixed 
with  ") — C  grins,  of  the  dried  acid  and  strongly  ignited  for 
15 — 20  minutes.  The  fused  mass  is  then  either  completely 
soluble  in  hot  water  and  alcohol,  or  only  leaves  a  precipitate 
of  silica  behind.  The  solution  is  evaporated  to  dryness, 
the  excess  of  boric  acid  expelled  by  repeatedly  evaporating 
with  strong  hydrochloric  acid  and  methyl  alcohol,  and  the 
analysis  is  then  conducted  in  the  usual  way.— .1.  S. 

Potable  Waters,  Determination  of  Nitrites  in.  A.  11.  (Jill 
and  II.  A.  Richardson.  .1.  Amer.  Chum.  Soc.  18'Ji'i,  18, 
21—23. 
The  authors  have  tested  a  large  number  of  waters  For 
nitrites,  both  by  Trommsdorff's  iodo-z.inc  starch  method 
and  by  Griess's  o-naphthylamine  test,  and  they  find  very 
marked  discrepancies  in  the  results  obtained  by  the  two 
methods  when  applied  to  peaty  waters.  For  instance,  in 
cases  where  the  (Iriess  tc-t  showed  as  much  as  O'OOIO  part 
of  nitrogen  (as  NjOj)  per  100,000,  the  Trotnmsdorfl  method 
nave  no  blue  coloration.  This  difficulty  can  be  overcome 
and  concordant  results  obtained  if  the  water  be  decolorised 
by  agitation  with  "  milk  of  alumina  "  aud  then  filtered. 
This  milk  of  alumina  is  prepared  by  precipitating  ;i  boiling 
solution  of  185  grms.  of  potash  alum  per  litre,  with  ammonia, 
letting  the  alumina  settle,  and  washing  by  decantation. 
Even  with  Greiss's  test  it  is  found  advantageous  to  de- 
]    colorise  peaty  waters  before  applying  tho  test. 
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The  authors  regard  O'OOul  part  of  nitrogen  (as  N203)  in 
100.000  as  the  limit  of  the  naphthylamine  test,  whilst  the 
iodo-zinc  starch  method  is  ineapahle  of  indicating  less  than 
0-0002  part  of  nitrogen  per  100,0ihi. — A.  K.  M. 

Zinc,  Sulphur  and  Carbon  in.     li.Funk.     Her.  L896, 

28,3129. 

See  under  X.,  page  200. 

ORGAN  IC  CHE  MIS  TR  Y.— Q  UA  L I TA  7  7  VE. 

Primary    and    Secondary    RfUro    Compounds,   A    Ih  / 
Reaction  far.     M.  Konowalow.      Her.  28,  1850— 1852. 

Victob  Meter's  reaction  for  nitro  compounds  is  only 
satisfactory  for  those  of  low  molecular  weight,  whereas 
their  detection  is  a  simple  matter  by  the  following  reaction, 
depending  upon  the  red  colour  of  a  ferric  salt  formed.  A 
small  quantity  of  the  substance  is  shaken  with  sodium 
alcoholate  and  the  salt  is  extracted  with  water,  the  solution 
being  subsequently  mixed  with  a  small  quantity  of  ether  or 
benzene.  Ferric  chloride  is  then  added  to  the  mixture, 
which  is  vigorously  agitated  after  each  addition.  A  red 
coloration  indicates  the  presence  of  a  nitro  compound. 
The  colour  due  to  the  formation  of  a  ferric  salt  is  more 
marked  the  higher  the  molecular  weight  of  the  compound, 
owing  to  the  insolubility  in  water  of  the  higher  homo  log  ues 
and  their  greater  solubility  in  ether,  benzene,  Sec.  As  an 
example  of  the  delicacy  of  the  reaction,  1  part  of  a-phenvl- 
nitropropane  (C6H5CHN02C2Hs)  in  14,000  parts  of  benzene 
gave  a  distinct  coloration  with  ferric  chloride  after  standing 
about  one  hour  in  contact  with  the  sodium  alcoholate.  The 
reaction  is  not  given  by  isopropvl  nor  by  amvl  nitrite. 

— T.  A.  L. 


Sesame  Oil,  The  Characteristic  Reaction  of.     .T.  Wauters. 
Hull,  de  I' Assoc.  Beige  des  Chimistes,  9,  275  -280. 

Referring  to  the  modification  in  the  Baudoin  reaction 
introduced  by  Villavecchia  and  Fabris  (this  .Journal,  1894, 
69),  the  author  states  that  it  maybe  rendered  still  more 
delicate  by  simply  pouring  the  oil  to  be  tested  into  the 
tube  containing  the  reagents.  The  coloration  forms  at  the 
point  of  contact,  and  is  not  masked  by  the  yellow  colour 
occasioned  by  rancid  olive  oil. 

In  testing  butter,  the  latter  should  first  be  melted  at 
10  to  15  ,  which  prevents  setting  from  contact  with  the 
cold  acid.  As  low  as  ^  per  cent,  of  sesame  oil  is 
^detected  by  this  reaction  in  fresh  butter,  hut  rancidity 
may  cause  sufficient  brownish  tinge  to  hide  the  rose  colora- 
tion when  the  sesame  oil  is  merely  present  in  minute 
quantity  . 

The  same  reaction  may  be  employed  to  detect  the 
presence  of  furfurol  in  distillation  products  by  agitating 
10  c.e.  oi  sesame  oil  with  an  equal  quantity  of  HC1  and 
then  adding  the  alcohol  to  be  tested.  The  reaction  is 
sensible  to  --^tttt  part  of  furfurol  in  the  alcohol,  but  where 
the  quantity  is  slight  the  amount  of  alcohol  tested  must  be 
increased,  2  c.c.  being  required  for  the  detrition  of  the 
proportion  just  named.  Of  course  the  absence  of  bodies, 
1  as  sugar,  yielding  furfurol  on  contact  with  MCI  must 
be  ascertained,  but  aldehyde,  acetone,  and  amyl  alcohol  are 
without  effect  on  the  reaction. — ("'.  S. 

Albuminoids  and  Phenols,  Some  Reactions  of.     E.  Acker- 
maun.     Rev.  Chim.  Indust.  1895,6,  322. 

I;;:  i:  d  with  Millon's  reagent,  albuminoids  yield  a  deep 
red  colour,  which  appears  slowly  iu  the  cold    and  rapidly  at 


Reactions  of  Millon's  Reagent  with  Various  Phenols    usd  Phenolo'id  Substances. 


Substance. 


At  once,  Cold. 


Iti  10—15  Minutes. 
Cold. 


Hot. 


II. 


At  once 


Hot. 


Gallic  acid 

gallol 

Salicylic  acid 

Tallinn 

Morphine  hydrochli  >rate  . 

Creosote  ( beech) 

Cresylol 

Guaiacol 

Naphthol  a , 

..        £ 

o-Hydroiyquinoline 

Phenol  phthalein 

Resorcinol , 

Salicin 

Salol 

Morphine  sulphate 

Zinc  sulphocarbolate , 

Thymol 


Substance. 


Yellow 

Brownish 

^  ellowish 
Pa  le  yellowish 
Reddish-brown 

Red 


Bright  red 


Oraug 


Pale  yellowish 

Rose 

Brown-rose 


fellow 
Brownish 

Brown 
Yellowish 
i  -How     - 

Reddisn-brou  o 


Orange 


Pale  yellow 

Purple 

Reddish-brown 


Blackish 

Brown-black 

Reddish-brown 

Yellowish 

Greyish 

Brown-black 


Brown 
Deep  red 

Deep  rod 
Red 

Brown 


Brick-red 
Reddish 
Whitish 

Yellowish-brown 
White 

Greyish 

Pale  violet 

Yellow 
Pale  rose 

Cloudy 
Whitish 

Whitish 


Greenish-black 

Red 

Pale  pink 

Bn>\vn-blaek 

Pale  yellow 

Red 

Grey -yellow 

Reddish-yellow 

Yellow 

Orange-yellow 

Yellow 
Greyish 


Yellowish 
Pale  rose 
Yellow 


III. 


At  once,  Cold. 


After  some 
Minutes,  Cold. 


IV. 


Hot. 


At  once,  Cold. 


Hot. 


Gallic  acid 

Pyrogallol 

Salicylic  acid 

Tannin 

Morphine  hydrochlorate 

Creosote  (beech) 

Cresylol 

Guaiacol 

Xaphthol  a 

„        P 

o-Hydroxyquinoline 

Phenolphthalein 

Resorcinol 

Salicin 

Salol 

Morphine  sulphate 

Zinc  sulphocarbolate. . . . 
Thymol 


Yellow 

Brown 

Yellow 

Brown 

Red 

Dark  brown 

Brown 

Reddish-black 

Yellow-brown 

Orange 

Brown-black 

Yellowish 

Red 

Yellow 

Yellowish 

Red 

Brown-red 

Green 


Yellow-brown 
Brown-black 

Reddish-yellcw 

Orange 
Brownish-red 

Red 

Deep  yellow 

Brownish-yellow 

Brown-black 

Yellowish 

Brownish-green 

Yellow 

Orange 

Deep  red 

Detp  yellow 


Yellow-brown 

Brown-black 

Red 

Yellow 

Brown-red 

Brown-black 

Brown-yellow 

Black 

Brown 

Greenish-black 


Reddish-black 

Red 

Brown -red 

I  ellow 
Brown-red 


Yellow 

Reddi-h-black 

Yellowish 

Yellow-brown 

Red 

Brown-black 

Brown 

Rsd-black 


Red 

Pale  rose 

Red 

Brown-red 

Greenish-brown 


Yellow 
Reddish-black 

Reddish-brown 

Yellow-brown 

Brown  iv d 

Brown-black 

Brown 
Brown-black 


Red-black 

Red-brown 

Yellow 

Red -brown 

Dark  red 


— F.  H.  L 
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the  boiling  point.  The  same  colour  is  also  characteristic 
of  certain  phenols  :  while,  in  the  cold,  the  reaction  may  or 
may  not  be  obtained,  according  to  the  manner  in  which  the 
mercuric  nitrate  is  prepared.  The  blood-red  colour  pro- 
duced l\v  a  solution  of  titanic  acid  in  sulphuric  acid  on 
phenols  is  also  common  to  albuminoids  in  the  dry  state; 
and  the  red  colour  formed  by  the  action  of  sulphuric  acid 
in  presence  of  sugar  on  the  albuminoids,  is  yielded  by 
certain  phenols  :  resorcinol,  naphthol,  creosote,  guaiaeol,  &c, 
and  also  by  such  bodies  as  morphine. 

The  colours  recorded  in  the  table  were  obtained  by 
acting  on  O'Ol  grm.  of  the  substance  with  about  20  drops 
of  the  following  reagents:— 1.  Millon's  reagent — prepared 
by  dissolving  mercury  in  an  equal  weight  of  cold  strong 
nitric  acid,  warming,  adding  double  the  volume  of  Mater, 
and  decanting  the  clear  portion  after  24  hours.  2.  Mercuric 
nitrate  dissolved  in  a  little  water.  3.  ( hie  part  of  mercuric 
oxide  and  two  of  nitrate  in  four  of  nitric  acid.  4.  One  part 
of  the  nitrate  in  three  of  nitric  acid. 

Thymol  and  Carvacrol,  Test  for.    W.  G.  Correll.     Pharm. 
Review,  14,  33. 

These  substances  are  characterised  by  a  beautiful  purple- 
red  coloration,  produced  by  heatiDg  O'Ol  grm.  of  such  an 
oil  as  Pycnanthemum  lanceolatum  with  O'Ol  grm.  of  caustic 
potash  and  20  drops  of  chloroform.  Commercial  carvacrol 
and  thymol  both  give  the  same  colour,  as  do  also  the  oils 
of  monarda  and  thyme,  which  are  known  to  contain  those 
phenols.  Three  samples  of  pennyroyal  oil,  two  each  of 
spearmint  and  turpentine  oils,  and  one  each  of  the  oils  of 
spike,  lavender,  rosemary,  balm,  peppermint,  juniper,  savin, 
cedar,  balsam,  fir,  and  white  spruce  were  examined,  but  none 
of  them  gave  this  reaction,  so  characteristic  for  carvacrol 
and  thymol. — W.  S. 

Sugar,    The   Action   of,   on    Ammoniacal   Sitver  Nitrate. 
J.  Henderson,     l'roc.  (hem.  Soc.  189C,  [159],  9. 

The  author  has  investigated  the  reducing  powers  of  the 
following  substances  on  ammoniacal  silver  nitrate,  viz., 
glucose,  levulose,  galactose,  cane-sugar,  starch,  dextrin, 
lactose,  and  maltose.  The  results  obtained  may  he  thus 
summarised  :  — 

(1.)  When  glucose,  levulose,  and  galactose  are  heated 
with  ammoniacal  silver  nitrate  under  the  given  conditions,  a 
definite  factor  can  he  found  in  each  case. 

('2.)  Cane-sugar,  starch,  and  dextrin,  when  heated  under 
the  same  conditions,  exert  no  reducing  action  on  ammoniacal 
-ilver  nitrate. 

(3.)  In  the  case  of  lactose  and  maltose  a  definite  factor 
cannot  be  obtained,  owing  to  the  gradual  hydrolysis  of  the 
disaccharide  by  the  ammonia. 


ORGANIC  CHEMISTRY.— QUANTIT  A  TIVE. 

Asphalts,  Analysis  of .  S.  P.  Sadtler.  J.  Franklin  Inst. 
1895,  5,  383— 38G. 
The  author  proposes  the  following  plan  as  an  improvement 
mi  [bat  elaborated  by  L.  A.  Linton  (this  Journal,  1895,  3 1  .'•) 
1 — 2  grins,  of  the  finely-powdered  sample  are  mixed  with 
1 0  grms.  of  sand  carried  on  a  felt  of  asbestos  in  a  weighed 
Gooch  crucible.  The  whole  is  dried  at  100'  ('.  and 
weighed.  If  the  sample  be  a  "  maltha  "  (liquid  bitumen), 
it  is  gently  mixed  with  the  sand  layer,  after  slightly 
softening  it  in  the  drying  oven.  The  crucible  and  contents 
are  placed  in  a  continuous-extraction  apparatus  formed  by 
a  small  percolator  within  a  larger,  the  inner  percolator 
hiing  held  in  position  by  a  perforated  cork.  The  outer 
percolator  is  connected  with  a  flask  and  a  vertical  condenser, 
and  extraction  with  acetone  carried  on  until  the  loss  of 
weight  of  the  crucible  and  contents  in  2  hours,  does  not 
exceed  2  mgrms.  The  matter  extracted  as  acetone  is 
reckoned  as  "  petrolene."  The  extraction  is  continued 
with  chloroform,  the  fraction  thus  extracted  being  called 
"  aspbaltcne."  A  total  extraction  of  12  hours  with  acetone 
and  8  hours  with  chloroform  Uiually  suffices.  The  crucible 
containing  the  insoluble  organic  matter  and  ash,  is  then 
ignited  in  the  ordinary  way.  Kcfined  Trinidad  asphalt 
tested  in  this  manner  was  found  to  have  the  composition: 


petrolene,  46-40;  aspbaltcne,  15*14;  organic  non-bitu- 
minous matter,  3-02  ;  ash,  85'  14. — B.  B. 

Linseed  Oil  and  Varnish,  The  Examination  of.    II.  Amsef. 

1'ev.  Chim.  In. lust.  IS95,  6,  313,  and  1H96,  7,  13. 
Linseed  oil  ought  to  be  kept  at  least  one  or  two  years 
after  expression,  being  drawn  off  from  one  tank  to  another 
every  three  mouths.  Spread  as  a  thin  film  on  glass,  it 
should  then  dry  in  three  days,  the  glass  plates  being  kept 
in  a  sloping  position,  about  80°  from  the  horizontal,  during 
the  test. 

Of  the  new  low-temperature  methods  of  making  varnish, 
that  devised  by  Andes  is  considered  by  Amsel  as  the  best, 
the  nil  being  heated  to  132  (.'.  in  presence  of  oxygen  or 
unstable  metallic  oxides.  Summer  has  brought  out  a  new 
varnish  substitute,  consisting  of  a  mixture  of  fish  oil  and  a 
hydrocarbon  such  as  benzene  or  light  petroleum.  To  re- 
move the  free  fatty  acids,  the  varnish  is  subjected  to  a 
current  of  dry  air  until  all  acid  vapours  have  disappeared, 
a  little  terebeuthine  being  added,  and  also  some  manganese 
soap  if  the  varnish  is  to  dry  quick]} . 

Linseed  oil  yields,  as  baryta  number,  18*7;  rape  oil, 
17  '  6  ;  and  fish  oils,  25  '2  to  52  •  8. 

The  author  holds  that  the  saponification  number  is  a  good 
index  of  the  purity  both  of  oil  and  varnish,  whilst  if  the 
alcoholic  soap  solution  obtained  in  the  process  before  titra- 
tion is  diluted  with  water,  the  mixture  should  remain 
perfectly  clear.     (See  also  this  Journal,  1895,  605.) 

— F.  II.  L. 

Beet  Juice,  Acids,  Mineral  and  Organic,  in.  Simultaneous 

Determination  of.     D.   Sidersky.     Comptes   rend.    18<j.">, 
121,  1164—1165. 

The  alcoholic  fermentation  of  beet  juice  is  largely  influenced 
by  the  proportion  of  organic  acids  set  free  by  the  added 
sulphuric  acid  to  the  amount  of  the  latter  remaining 
unsaturated.  The  differential  determination  of  these  acids 
may  he  effected  by  the  use  of  suitable  indicators.  Blotting 
paper  moistened  with  a  -^  per  cent,  aqueous  solution  of 
Congo  Red  4  ]{'  is  turned  blue  by  free  mineral  acids, 
whilst  it  is  unaffected  by  free  organic,  acids. 

A  still  more  delicate  method  is  to  make  use  of  the 
colouring  matter  present  in  the  juice.  In  beet  juice  a 
substance  is  present  which  rapidly  absorbs  oxygen  from 
the  air  with  the  production  of  a  reddish-brown  coloration. 
This  oxidation  is,  however,  hindered  by  the  presence  of 
free  sulphuric  acid,  the  latter  producing  a  clear  and  pale 
liquid.  If  now  a  titrated  solution  of  potash  he  added  (the 
titration  being  carried  out  in  a  shallow  basin)  the  reddish 
hrowu  colour  is  DOticeable  and  very  distinct  as  soon  as  the 
free  sulphuric  acid  is  neutralised.  The  two  methods  give 
very  concordant  results,  hut  the  latter  one  is  the  simpler. 
The  mineral  acid  found  subtracted  from  the  total  acidity, 
of  course  gives  the  organic  acid.  High  total  acidity  with 
a  low  proportion  of  mineral  acid  is  disadvantageous  to 
fermentation. — I..  T.  T. 

Levulose,  Estimation   of,  in  Honey  and  other   Substances. 
11.  W.  Wiley.     J.  Amor   Chem.  Soc.  1896,  18,  81—90. 

The  method  described,  is  based  upon  the  change  in  specific 
rotatory  power  which  levulose  exhibits  «  hen  submitted  to 
changes  in  temperature.  A  convenient  form  of  jacket  for 
the  observation  tube  is  described,  and  renders  the  employ- 
ment of  different  temperatures  comparative!"  easy.  The 
observation  temperatures  recommended  are  n  and  88°,  but 
intermediate  temperatures  may  also  be  employe!,  the 
specific  rotatory  power  of  levulose  at  the  temperatures 
named  being  [a] n  =  108-21  and  53' 0  respectively'.  I'll.- 
solution  to  be  tested  should  contain  approximately  14  grms. 
of  levulose  in  100  c.c,  and  this  is  usually  the  ease  when 
about  88*5  grms.  of  honey  are  used  in  the  estimation. 
The  formula  for  calculating  the  results  is  : — 
L-    K./^-MV.in  which 

K  =  deviation  in  divisions  of  cane-sugar  scale,  or  in 
angular  rotation  produced  by  1  grm.  of  levulose 
for  1     temperature. 

T  and  t'  =  the  temperatures  at  which  observations  arc 
made. 
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R  =  observed  deviation  in  rotatioD. 

W  =  weight  of  levulose  obtained. 

L  =  per  cent,  of  levulose  required. — A.  K.  M. 

Wine,  Estimation  of  Alcohol  and  Extract  by  the  Refracto- 
meter.   E.  Kiegler.   Zeits.  Anal.  Chem.  1896,  35,  27—31. 

By  this  method  the  alcohol  and  extract  in  wine  may  be 
rapidly  determined,  with  consumption  of  comparatively 
little  material.  The  data  required  are  the  retractive  indices 
of— 

1.  The  original  wine  =  X. 

2.  The  de-alooholised  wine,  diluted  to  its  original  volume 
with  water  =  6. 

3.  Distilled  water  =  a. 

The  observations  should  all  be  made  at  the  same  tempera- 
ture, and  with  an  instrument  yielding  results  accurate  to 
.">  decimal  places.     Then — 

\  —  b 
00088  =  alcohol  in  grtns.  per  100  c.e.  of  wine. 

O7^  =  extract, 

The  above  formula:  are,  of  course,  purely  empirical,  but 
appear  to  yield  satisfactory  results,  and  are,  according  to 
one  analysis,  also  applicable  to  beer. — H.  T.  P. 

Butter,  Testing  of ,  by  Viscosity  Determinations.   Pollenske. 
Apoth.  Zei't.  H,  97. 

By  direction  of  the  German  Sanitary  Department  the  author 
tested  the  method  of  determining  adulteration  by  estima- 
tions of  viscosity,  as  suggested  by  Killing.  He  has  found 
that  the  viscosity  of  butter  varies  so  much  that  a  very 
considerable  admixture  of  margarin  might  escape  detection. 

— \V.  S. 

Bergamot,  Oil  of,  Examination  as  to  Purity. 
A.  Borntrager.     Zeits.  Anal.  Chem.  1896,  35,  35—38. 

The  proportion  of  linalyl  acetate  (t'u,H1;(  ).C2H30)  existing 
in  oil  of  bergamot,  appears  to  be  sufficiently  constant  to 
serve  as  a  criterion  of  purity.  According  to  Schiramel  and 
Co.  (this  Journal,  1895,  G05)  the  genuine  oil  contains  34 — 
43  per  cent,  of  linalyl  acetate  ;  although  inferior  samples 
from  immature  fruit  or  press  residues,  especially  when 
prepared  by  steam  distillation,  may  contain  considerably 
less.  Campolo  found  in  five  specimens  obtained  by  pressure 
(not  distilled)  37-6 — 39'9  per  cent,  of  ester.  The  latter 
figures  the  author  considers  to  be  fairly  representative,  and 
therefore  adopts  38  per  ceut.  of  acetate  as  a  minimum 
standard.  The  determination  of  linalyl  acetate  is  made  by 
boiling  1 — 2  grins,  of  the  oil  with  10 — 20  c.c.  of  semi- 
normal  alcoholic  potash  fori — H  hours,  the  unconsunnd 
alkali  being  finally  titrated  in  the  usual  way.  The  propor- 
tion of  free  acid  contained  in  oil  of  bergamot  is,  as  a  rule, 
very  small,  and  may  be  neglected  ;  but  is  readily  deter- 
mined  by  direct  titration  in  alcoholic  solution. 

( )il  of  turpentine,  the  adulterant  most  frequently  employed, 
yields,  when  tested  as  above,  1-1 — 1-5  per  cent,  of 
(apparent)  linalyl  acetate;  any  gross  addition  (exceeding 
10 — 25  per  cent.)  of  the  same  to  oil  of  bergamot  would 
therefore  be  at  once  detected.  The  deficiency  in  saponi- 
fiable  matters,  due  to  adulteration  with  turpentine,  may, 
however,  be  made  good  by  the  simultaneous  addition  of 
fixed  oils  (and  possibly  rosin,  acid  anhydrides,  &c),  so 
that  the  above  test  would  fail  to  indicate  the  adulteration. 
For  this  reason  the  non-volatile  matters  should  be  deter- 
mined— at  least,  in  the  case  of  samples  not  yielding  a  clear 
mixture  with  1^ — 2  volumes  of  80  per  cent,  alcohol — by 
heating  2 — 5  grms.  of  the  oil  on  a  water-bath  until  odourless. 
The  weight  of  the  residue  should  not  exceed  G  per  cent,  of 
the  whole.  In  any  case  the  presence  of  rosin  would  be 
indicated  by  a  relatively  high  percentage  of  free  acid 
(abietie  acid,  &c.)— H.  T.  F. 

Alkaloids,  Volumetric  Determination  of,  by  Means  of 
Iodine  Solutions.  O.  Kippenberger.  Zeits.  Anal.  Chem. 
1896,  35,  10—27. 

The  author  describes  a  general  method  for  the  titration  of  j 
alkaloids,  and  to  this  end  has  investigated  the  composition 

of  the  super-iodide  precipitates  produced  by  the  interaction  j 

of  alkaloid,  iodine  and  potassium  iodide — and,  in  some  cases,  | 


hydriodic  acid — solutions  in  varying  proportions.  In  even- 
case  the  unconsumed  iodine  and  potassium  iodide  remaining 
in  solution  were  estimated  by  titration  with  thiosulphate, 
the  combined  iodine  (KI)  being  for  this  purpose  liberated 
by  means  of  potassium  bichromate  and  sulphuric  acid,  and 
extracted  by  chloroform  prior  to  titration.  The  results 
(in  respect  to  narcotine,  strychnine,  and  atropine)  are 
tabulated. 

As  a  rule  the  proportions  of  iodine  and  potassium  iodide 
consumed,  are  considerably  in  excess  of  those  demanded  by 
the  equation  Alk.  HC1  +  KI  +  U  =  Alk.  HI. I,,  +  KCI, 
and  are  subject  to  fluctuations  depending  chiefly  on  the 
concentration  of  the  solution  in  potassium  iodide  and  the 
^.excess  of  the  latter  employed.  This  is  explained  on  the 
theory  that  at  first  alkaloid  bydriodirle  and  hydrogen  per- 
oxide are  formed  by  the  action  of  the  free  iodine.  The 
peroxide  then  attacks  the  potassium  iodide  present,  setting 
free  iodine,  which  at  the  moment  of  liberation  is 
mechanically  carried  down  and  retained  by  the  super-iodide 
precipitate.  In  confirmation  hereof,  iodine  could  frequently 
be  extracted  from  the  precipitates  by  treatment,  with  strong 
potassium  iodide  solution. 

The  author  concludes,  however,  that  reliable  quantitative 
results  may  be  obtained,  providing  the  actual  analysis  and 
the  standardisation  of  the  iodine  solution  be  effected  under 
as  nearly  as  possible  identical  conditions  as  regards  quantity 
and  species  of  alkaloid,  concentration  of  its  solution,  excess 
of  reagent  employed,  &c.  By  trial,  the  proportion  of 
potassium  iodide  that  must  be  used  in  order  to  arrive  at  a 
consumption  of  31 :  I  Alk.  is  readily  found.  In  the  case  of 
strychnine  solutions,  however,  by  first  adding  potassium 
iodide  and  then,  immediately  afterwards,  iodine  in  excess, 
the  consumption  of  the  latter  is  reduced  to  the  theoretical 
amount  (2  atoms). — H.  T.  1'. 

Ergot,  Valuation  of .      H.  Beckurts.      Oesterr.  Zeits.  1  31. 

A  variety  of  samples  was  examined — Russian,  Austrian, 
Spanish,  and  German.  It  was  found  that  h_\  percolation 
with  petroleum  spirit,  the  fixed  oil  bat  no  alkaloid  vos 
removed.  25  grms.  of  each  sample  were  therefore,  freed 
fi'om  oil  by  that  means,  dried,  ami  shaken  with  100  grms. 
of  ether  and  1  grm.  of  magnesia,  previously  suspended  in 
20  c.c.  of  water.  CO  frrms.  of  the  ethereal  solution  were 
freed  from  alkaloid  by  repeated  agitation  with  0-5  per 
cent,  hydrochloric  acid,  from  which  the  alkaloid  was  then 
removed  by  ammonia  and  ether.  The  ether-ammoniacal 
liquid  on  evaporation  left  a  yellowish-white  crystalline 
residue  of  alkaloid.  The  determinations  agreed  with  those 
previously  made  by  Keller.  It  was  shown  that  Russian 
and  Austrian  ergots  were  the  best,  the  richest  containing 
0-2  per  cent.,  whilst  the  best  German  yielded  0-1.5  and 
Spanish  0-  14  per  cent.  Drying  by  artificial  heat  diminished 
the  yield  of  alkaloid  by  about  10  per  cent. — W.  S. 

Mercurous  Tannate,  Determination  of  Mercury  in. 
C.  Cliicksmann.     Oesterr.  Zeits.  \^  147. 

The  method  of  merenry  determination  usually  adopted  in 
the  ease  of  this  preparation,  the  author  finds  to  be  unre- 
liable. He  prefers  to  dissolve  the  substance  in  aqua  regia, 
dilute  with  water,  reduce  by  means  of  a  solution  of  pure 
barium  hvpophosphite  acidified  with  hydrochloric  acid,  the 
precipitated  mercurous  chloride  being  filtered  off.  This  is 
then  dissolved  in  a  measured  quantity  of  decinormal  solu- 
tion of  iodiue  with  the  aid  of  a  little  KI,  and  the  excess 
of  iodine  is  removed  by  a  measured  quantity  of  decinormal 
solution  of  sodium  thiosulphate,  the  excess  of  which  is 
determined  by  titrating  back  with  the  iodine  solution.  The 
author  claims  that  quick  and  accurate  results  are  attainable 
by  his  method. — W.  S. 

Alkaline  Benzoates,  New  Method  of  Determining,  bi/ 
Titration.  G.  Kebiere.  J.  de  Pbarm.  et  de  Chim  1896 
3,  (31,  113-116. 

A  weighed  quantity  of  the  beuzoate  is  dissolved  in  water, 
hydrochloric  acid  added  in  slight  excess,  and  the  whole  is 
evaporated  to  dryness  so  as  to  volatilise,  not  only  the  excess 
of  hydrochloric  acid,  but  also  the  whole  of  the  benzoic 
acid.  The  base  remains  as  chloride,  and  in  this  chloride 
the  chlorine  is  determined  volumetrieally  by  Mobr's  method 
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with  the  aid  of  tlccinomial  silver  nitrate.  The  same  weight 
of  the  benzoate  is  again  dissolved  in  water  and  the  amount 
of  sulphuric  acid  necessary  to  exactly  unite  with  the  base 
is  calculated  from  the  previous  process  (Mohr's  titration), 
and  this  is  then  added  to  the  solution.  The  benzoic  acid 
will  thus  be  set  free  by  its  precise  equivalent  of  sulphuric 
acid  ihus  added,  and  can  be  determined  by  standard  alkali, 
using  pheiiolphthalein  as  indicator.  The  results  are  said 
to  he  exact,  The  method  cannot  be  used  for  ammonium 
benzoate  owing  to  the  volatility  of  ammonium  chloride,  hut 
the  difficulty  is   ovi  as  follows: — A  known  weight  of 

ammonium  salt  is  dissolved  in  decinormal  caustic  soda,  and 
the  mixture  is  heated  to  boiling  to  expel  ammonia,  the 
complete  expulsion  of  which  is  ascertained  by  the  approach 
of  a  glass  rod,  the  end  of  which  is  moistened  with  Nessler 
reagent.  Thus  a  solution  of  sodium  benzoate  is  obtained, 
plus  the  excess  of  soda  employed.  This  excess  is  deter- 
mined with  decinormal  sulphuric  acid.  Another  equal 
weight  of  ammonium  salt  is  then  treated  with  the  exact 
quantity  of  decinormal  sulphuric  or  hydrochloric  acid  to 
unite  with  the  ammonium,  and  the  benzoic  acid  is  determined 
as  before. — \V.  S. 

Nitrogen,  Determination  of,  by  the  Absolute  Method,  A 
Difficulty  in.  Wyndham  R.  Dunstan  and  F.  H.  Carr. 
Proc.  Chem.  Soc.  1S9G,  -IS— 49. 

The  percentage  of  nitrogen  iu  aconitine  determined  by  the 
soda-lime  process,  using  the  base,  or  by  the  absolute  method, 
using  the  hydrochloride,  agrees  well  with  that  calculated 
from  the  formula  ( 'I;I1J:,>>'(  >|;,  which  is  2'1  per  cent.  A 
few  years  ago  Richards  and  Rogers  (Chemist  and  Druggist, 
38,  242)  stated  that  when  the  amount  of  "  nitrogen  "  in 
aconitine  is  determined  in  the  usual  manner  by  the  abso- 
lute method,  it  is  found  to  correspond  with  nearly  twice  the 
percentage  calculated  from  the  formula  given  above,  and 
they  therefore  proposed  to  alter  the  formula  of  aconitine 
to  Ct,H|-,N.:()|C,  in  accordance  with  the  results  of  their 
determination-.  Re  iently  the  authors  have  had  occasion  to 
determine  the  nitrogen  in  the  base  by  the  absolute  method, 
the  air  being  expelled  from  the  combustion  tube  by  earbon 
dioxide  and  the  gas  collected  in  an  azotometer.  They  were 
surprised  to  find  that  over  4  per  cent,  of  gas  was  obtained 
instead  of  2'1  per  cent.,  the  calculated  quantity. 

A  quantity  of  this  gas  having  been  collected  in  different 
experiments  which  had  given  too  high  results,  a  complete 
analysis  of  it  was  made.  Nitric  oxide  and  carbon  monoxide 
were  absent.  By  exploding  with  excess  of  oxygen,  measur- 
ing the  contraction,  and  absorbing  the  earbon  dioxide, 
methane  was  proved  to  be  [.resent.  Estimating  the  methane 
in  the  mixed  gas,  and  deducting  it  from  the  total  volume 
taken,  the  nitrogen  amounted  to  almost  exactly  l'-1  per 
cent.,  corresponding  with  that  calculated  from  the  formula 
I      1 1,, NO,.. 

Experiments  made  with  artificially  prepared  mixtures 
have  shown  that  when  largely  diluted  with  nitrogen, 
methane  is  burnt  verj  slowlj  and  with  difficult}  by  red-hot 
copper  oxide.       In     conducting   the    process  in  the    usual 

manner    the    influent f   the   carbon  dioxide  used  to  . 

the  air  from  the  tube,  no  doubt  greatly  aggravates  the  diffi- 
culty. Aconitine  seems  to  be  exceptional  in  giving  rise  to 
so  much  methane  during  combustion.  Possibly  the  difficulty 
might  lie  overcome  by  mixing  the  alkaloid,  not  merely 
with  finely  powdered  copper  oxide,  but  also  with  a  more 
powerful  oxidising  agent,  as,  for  example,  had  chromate. 
Neither  aconitine  hydrochloride,  benzaconine,  nor  aconine 
hydrochloride  present  this  anomaly,  and  it  has  been  observed 
that  if  aconitine  be  introduced  into  the  tube  along  with  a 
little  cuprous  chloride,  the  percentage  of  nitrogen  gas  obtained 
corresponds  very  nearly  with  the  calculated  quantity. 

Cov;  iny  Power  of .     L.  Campredon.     Kcv.  Chim. 

ludust.  1896,7,  8. 

Si  -  under  1 1.,  page  186. 

Coals,  Determination  of  their  Heating  Effect.  W.  A. 
Now*.  J.  E.  McTaggart,  and  H.  W.  Craver,  J.  Amer. 
(hem.  Soc.  1895,  17,  -'  ; 

See  under  \\.,page  186. 


Acetylene  from  Calcium  Carbide,  Separation  of  Phosphor- 
etted  Hydrogen  /rum  ;  the  Preparation  -</"  Pure  Silver 
Acetylide,  Silver  Nitrate,  Xc  C.  Willger'odt.  ISer.  1895, 
28,  2107— 2115. 

Sn  under  1 1.,  page  188. 

Wine,  Technically  Pure  Glucose  used  in  the  Production  of  . 
Bearing    thereof    on    the     Detection    of   Adulteration. 

W.  Frcsenius.     Zeits.  Anal.  Chem.  1896,35,    [l].5u. 
See  undi  r  XVII.,  page  210. 

Guncotlon,  Inspection  of  Cotton  for  Use  in  the  Manu- 
facture of.  C.  E.  Munroc.  J.  Amer.  Chem.  Soc.  1895, 
17,  783. ' 

See  under  WW.,  page  214. 


XXIV.-SCIENTIFIC   AND   TECHNICAL 
NOTES. 

Hydrogen  Peroxide  and  Nitrous  Acid:  Reaction  between 
in  very  Dilute  Solutions.  L.  I.  von  Nagy  ilosva.  Her. 
IS'.i.".,  28,  2031—2032. 

Highli  dilute  solution-  (1  :  1,000,000)  of  hydrogen  peroxide 

and  nitrous  acid  were  mixed  and  tested  at  intervals  for 
hydrogen  peroxide  by  means  of  aniline  or  />-toluidine  (see 
page  21G)  ;  for  nitrous  acid  by  means  of  sulphanilic  acid 
and  naphthylamine.      It  was  found  that: — 

The  mutual  decomposition  of  hydrogen  peroxide  and 
nitrous  acid,  when  existing  side  by  side  in  equivalent 
amounts,  proceeds  very  slowly,  and  is  not  conn 
after  15 — 60  hours.  When  one  ol  them,  however, is  present 
iu  exees-,  ;is  compared  with  the  other,  the  reaction 
proceeds  more  rapidly.  The  destruction  of  hydrogen 
peroxide  is  immediate  and  complete  in  presence  of  15 — 20 
times  the  amount  of  nitrous  acid  requited  I . \  theory 
(H202  +  UNO;  =  H20  +  HNO.i.  On  the  other  hand. 
nitrous  acid  proved  far  mote  resistant,  and  required  for  its 
immediate  oxidation  800 — 1,200  times  the  theoretical 
amount  of  hydrogen  peroxide.  Iu  any  case  their  interaction 
is  accelerated  by  direct  sunlight,  and  proceeds  -una  what 
more  rapidly  iu  acid  than  in  alkaline  solution. — II.  T.  I'. 

Thi  Ferrates.     C.  A.  O.  Rosell.     J.  Amer.  Chem.  Soi 
1895,  17,  760. 

The  author  succeeded  in  preparing  sodium  ferrate  in  the 
dry  way  by  fusing  ferric  oxide  with  sodium  peroxide.  The 
fused  mixture  was  treated  with  ice,  and  e  idium  ferrate  thus 
obtained  in  aqueous  solution.  When  water  was  added  to 
the  fused  mass  instead  of  ice,  the  resulting  heat  was  suffi- 
cient to  decompose  the  sodium  ferrate. 

Attempts  to  prepare  iron  dioxide  failed,  clearly  proving 
that  if  this  compound  exist  at  all,  it  is  BO  unstable  that  it  is 
decomposed  as  seen  as  formed. 

Carbon  dioxide  was  passed  through  water  containing 
barium  ferrate  in  suspension;  the  barium  ferrate  was  de- 
composed with  formation  of  burinm  carbonate  and  ferric 
hydroxide,  oxygen  being  set  inc.  Barium  ferrate  was 
decomposed  by  hydrochloric  acid  with  formation  of  chlorine. 
Barium  chromate  was  digested  with  a  solution  of  sodium 
ferrate,  barium  ferrate  beinc  formed  along  with  sodium 
chromate.  The  author  could  not  get  the  reverse  action  to 
take  place.  An  alkaline  sulphate  decomposed  barium 
ferrate  which  had  not  been  dried,  with  formation  of  barium 
sulphate  and  ferric  hydroxide,  oxygen  being  Bel  fn 

The  author  found  that  the  soluble  ferrates  were  decom- 
posed by  nearly  all   soluble  organic    compounds,  the  most 

notable  exceptions  being  thi   foi -  and  acetates.      They 

were  also  ih-eompo-ed  hy  some  insoluble orgauic  compounds, 
such  a-  paper  and  the  insoluble  carbohydrates,  but  only 
very  slow!)  by  benzene  and  the  paraffins. 

The  author  found  that  the  best  way  to  prepare  the 
alkaline    ferrates    was    to    pass   chlorine    through  a  strong 
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solution  of  the  hydroxide   containing   ferric   hydroxide  in 
suspension. 

The  author  points  out  the  following  errors  in  the  litera- 
ture of  the  ferrates: — 1.  The  preparation  of  potassium 
ferrate  by  adding  iron  nitrites  to  caustic  potash  (St:ilil). 
2.  That  a  solution  of  potassium  ferrate  tu:ns  green  on 
standing  (J.  Denham  Smith).  3.  The  insolubility  of 
calcium  ferrate  in  water  (Fremy).  1.  The  preparation  of 
thioferrates  1>\  passing  hydrogen  sulphide  through  a  solution 
of  a  ferrate  (Fremy).  5.  The  allegation  that  sodium 
ferrate  cannot  be  made  except  in  the  wet  way  (Wurtz). 
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Fixation  of  Nitrogen  by  the  Metals  of  tin  Alkaline  Earths. 
L.  Maquenne.     Comptes  tend.  1895,  121,  1 147—1  148. 

The  author  calls  attention  to  the  fact,  prr\  n  m-U  described 
by  him,  that  the  metals  of  the  alkaline  earths  readily  absorb 
nitrogen  at  a  dark  red  heat.  If  a  mixture  of  magnesium 
powder  and  lime  be  raised  to  a  dull  red  heat,  metallic 
calcium  is  freely  liberated  in  a  finely  divided  state.  This 
mixture,  at  t lie  same  temperature,  rapidly  absorbs  nitrogen 
with  the  formation  of  calcium  nitride,  Ca:,\.,  and  this  latter 
compound  is  decomposed  by  water  with  evolution  of 
ammonia.  The  lime  may  be  replaced  by  barium  oxide,  but  i 
the  absorptive  power  of  the  reduced  barium  for  nitrogen  is 
weaker  than  that  of  the  calcium. — L.  T.  T. 

Transparency  of  Ivory,  Method  of  Modifying  the.  ('. 
Baspe,  Weisseiisee,  Berlin,  Germany.  Eng.  Pat.  24,928, 
Dee.  30,  I 

The  glassy  ivory  is  heated  in  oil,  paraffin,  turpentine,  or 
glycerin  for  from  5  to  20  minutes  at  a  temperature  above 
212°  F.,  the  actual  temperature  employed  depending  on 
the  degree  of  turbidity  required  in  the  ivory.  After  re- 
moval of  the  adhering  oil,  Sec.  has  been  effected  by  a  suitable 
solvent,  the  ivory  is  bleached  by  known  methods.— A.  G.  B. 


^fVjj  £orjbs. 


IIwdwortereuch  DEK  Pharmacie.  PraUtiscbes  Hand- 
bucb  fiir  Apotheker,  Arzte,  Medioinalbeamte  und 
Drogisten.  Herausgegeben  von  A.  Brestowskt.  Wilhelm 
Braumiiller,  k.  u.  k.  Hof-  und  Universitats-Buchbandler, 
Wien  und  Leipzig.  1895.  H.  Grcvel  and  Co.,  33.  King 
Street,  Covent  Garden,  London.  Price  per  number, 
M.  2-40. 

This  number  completes  the  entire  work,  and  forms  Part  24. 
It  commences  on  page  865  with  a  continuation  of  the 
article  on  Sugar,  which  is  completed  on  the  following  pige 
(866).  Two  pages  further  on,  the  ordinary  text  of  the 
work  is  concluded.  An  Appendix  then  follows,  and  extends 
from  page  809  to  884,  beginning  with  "  Acetamido-antipyrin" 
and  ending  with  "  Vrotropin  "  (Formin).  'Ihe  Alphabetical 
Index  then  folio  ivs.  It  fills  57  pages,  and  Lists  of  Errata 
for  Volumes  I.  and  II.  conclude  the  work. 

Chemische  Pra  paratenkunde.  Von  Dr.  Adolf  Bender 
und  Dr.  Hugo  Erdmann.  Band  II.  Anleitung  zur 
Darstellung  organischer  Praparate  von  Dr.  Hugo 
Erdmann.     Mit  41  in  den  Text  gedruckten  Abbildungeu. 


Verlag  von  Ferdinand  Enke,  Stuttgart.     1894.    H.  Grevel 

and    Co.,   33,    King    Street,    Covent     Garden,    London. 

Price  M.  14  or  14*. 
Tin  first  volume  of  this  work,  devoted  to  the  Preparation  of 
Inorganic  Substances,  by  Dr.  A.  Bender,  has  been  already 
noticed  in  this  Journal,  1893.  71'.l.  The  present  is  the  second 
and  concluding  volume,  devoted  to  the  Preparation  of 
Organic  Substances.  It  is  an  8vo  volume,  in  paper  cover, 
nel  contains  Preface,  Table  of  Contents,  Subject-Matter 
covering  590  pages,  a  list  of  the  best  sources  of  information 
in  the  shape  of  Journals  and  Text-Books,  an  Index  (alpha- 
betical) of  all  necessary  raw  materials  needed  for  the 
preparations  referred  to,  with  sources  of  supply,  and  the 
Alphabetical  Index  of  the  volume.  The  text  is  illustrated 
with  41  well  executed  engravings  representing  the  apparatus 
recommended,  and  is  sub  divided  as  follow-  :  — 

A.  The  Arrangement  of  a  Laboratory  for  Organic 
Preparations.  B.  Hydrocarbons  ami  their  Halogen 
Derivatives.  C.  Groups  of  Alcohols  anil  Phenol-. 
I>.  Groups  of  Aldehydes  and  Ketone-  I-;.  Groups  of 
Carboxylic  Acids  and  Esters.  F.  Metallic  Compounds  of 
the  Alcohols,  Esters,  and  Hydroxy  Acids.  G.  Iodo-  and 
[odoso-Compounds.  II.  Nitro-Compounds  and  Xitro- 
Esters.  1.  Xitroso-Compotinds  and  (Ixiinci.  K.  Group 
of  Bases.  L.  Diazo-Compounds.  M.  Azo-Compounds. 
N.  Cyanogen  Compounds  and  Nitrites,  it.  Thin-Compounds. 
P.  Sulphonic  Acids.     Q.  Mercury  Compounds. 

I    Mi   MISTRT    FOR    ENGINEERS      IND     Mv\i  i ills    :     A 

Practical  Text-Book.  By  Bertram  lit  hint,  F.C.S., 
ll.C.  and  A.  (i.  Bloxam,  F.C.S.,  F.I.C.  Vol.  I.— 
Chemistry  of  Engineering,  Building,  and  Metallurgy. 
(  harles  Griffin  and  Co..  Ltd..  Exeter  street,  Strand, 
Loudon.     1896.     Price  10s.  <»/. 

Tins  is  the  first  of  two  volumes,  which  will  form  the  entire 
work.  It  is  of  large  8vo  size,  and  is  illustrated  with 
35  wood  engravings.  The  authors  in  their  Preface  state 
that  the  chief  object  in  view  has  been  "the  needs  of 
practising  Engineers,  Managers  of  Works,  and  Technical 
Students  desirous  of  obtaining  some  knowledge  ol  (  Ihemical 
Technology ." 

The  text  of  Vol.  I.  covers  244  pages,  including  the 
Alphabetical  Index. 

The  work  is  planned  out  according  to  the  following 
divisions  and  sub-divisions  : — 

Part  I. — I.  Chemistry  of  the  Chief  Materials  of  Con- 
struction. II.  'Ihe  Chemistry  of  the  Sources  of  Energy. 
III.  The  Chemistry  of  steam  Raising.  IV.  The  Chemistry 
of  Lubricants  and  Lubrication.  Pari  II.  —  Mktai.lurgv. 
Metalliferous  Ores.  Iron.  Copper.  Lead.  Zinc.  Cad- 
mium. Tin.  Antimony.  Bismuth.  Nickel.  Cobalt. 
Mercury.  Silver.  Gold.  Platinum  Group  of  Metals. 
Metal-  difficult  of  Reduction. 


Crane  Report* 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.') 

France. 

Regulations  affecting  the  Port  of  St.  Nazaire. 

The  Journal  Officiel  of  February  9th  last,  contains  a 
Presidential  decree,  by  which  the  Custom-house  of  St. 
Nazaire  is  added  to  others  previously  designated  for  the 
importation,  under  the  rules  for  temporary  admission,  of 
chlorate  of  potash  for  conversion  into  chlorate  of  soda  or 
of  baryta. 

Sl'AIN. 

Oieo-Naphtha  and  Lubricating  Oils. 

According  to  the  Journal  Officiel,  by  a  Royal  order 
of  December  10th,  1895,  oleo-naphtba,  lubricating  oils,  and 
other    articles    comprised    in   paragraphs  8    and   9  of   the 
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tariff,  imported  in  barrels  or  otherwise,  will  pay  duty 
according  to  their  net  weight,  tare  being  allowed  for  the 
recipients. 

Al  BIBI  v-lll   M.AKY. 

The  Bolletino  di  Notizie  Commercial!  publishes  extracts 
from  ordinances  of  the  Austro-Hungarian  Customs,  by 
which  an  additional  13  per  cent,  is  to  be  added  to  the  net 
weight  of  liquid  chlorate  (?  chloride)  of  zinc  imported  in 
tank  waggons. 

United  St\  i  i  -. 

Crude  potassium  metal  is  to  pay  duty  at  the  rate  of 
20  per  cent,  under  seotion  3. 

Magnesium  powder  is  free  of  duty  under  paragraph  544. 

Japan. 

Duties  to  be  charged  on  British  Imparts. 
Tariff. 


No. 


Articles. 


Duty. 


20 
32 
S3 


37 
39 

40 

u 

12 
17 


ts 
IS 


63 
64 


Caoutchouc,  manufactures  of 

Cell  It' I  it.  l'ortliuid 

Glass,  window,  ordinary  :— 

[a.)  Uncoloured  and  unstained 

\b.)  Coloured,  stained,  ami  ground  — 

Indigo,  dry 

I.e:ul,  pig,  ingot,  and  slab 

Leather: 

fa.)  Sole 

(/j.)  Other  kinds 

Mercury  or  quicksilver 

Oil,  paraffin 

Taint  in  oil 

Paper,  printing 

Saltpetre  (nitrate of  potash)  

Sugar,  refined  :— 

No.  15  to  No,  -0.  inclusive,  Dutch 
standard  in  colour. 

(6.)  Above  No. -Jo  Dutch  standard   in 
colour. 

Till:  — 

Wock.  pin,  ami  slab 

Plates  

1 

Block,  pig,  ami  slab 

Sheet 


Yen 
in       ad  val. 
loo  catties  0"065 

lOOsq.  it.   0-802 
lo       ad  cut. 
lOOcatties  12'953 
0-316 

5-690 
In       ad  val. 
100 catties  .vis 
hi 

i  s  1-804 
1-163 
0-490 

0-748 

„ 


1-992 

./  vat. 

iesO- 151 


Weights,  Measures,  and  Coins. 

The  catty  mentioned  in  this  tariff  is  the  Japanese  weight. 
It  is  equal  to  600  grms.  of  the  metric  system- of  weights, 
or  1-32277  lb.  English  avoirdupois  weight. 

The  pound  is  the  English  avoirdupois  weight. 

The  square  yard  and  square  foot  are  the  English  imperial 
surface  measures. 

The  yen  is  the  present  Japanese  silver  yen  of  900  fineness 
and  416  grains  in  weight. 

Hide  for  Calculating  ad  valorem  Duties. 

Import  duties  payable  a<l  valorem  under  this  tariff  shall 
tic  calculated  mi  tie-  actual  cost  of  the  articles  at  the  p!  ice 
of  purchase,  production,  or  fabrication,  with  the  addition 
of  the  cost  of  insurance  and  transportation  from  the  place 
of  purchase,  production,  and  fabrication,  to  the  port  of 
discharge,  as  well  as  commission,  if  an\  exists. 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

P&AT-t  lOAt   >N    Noi:»  \v. 

Ilmnil  of  Trade  Journal,  March  1896,  31". 

A.  report    has  been    received    from  ll.-r  Majesty's    Acting 
Consul-General  ai  Chris tiauia,  enclosing  specimen  of  a  new 
fuel,  peat-coal,  together  with   report   of  the  inventor,  .Mr. 
William  SchSniog,  who  claims  In  have  discovered  a  pr.n 
means  of  converting  peat  into  a  cheap  and  valuable  fuel. 

Mr.  W.  Schbning  states  that  he  presses  the  peaf,  al  the 
same  time  carbonising  (charring)  ii  in  the  press 


The  new  fuel  was  analysed  by  Mr.  Schmelck,  analyst  to 
the  City  of  Christiania,  with  the  following  results: — 

Per  i 

Carbon 66*15 

Hydrogen 6*60 

Oxygen 1 7 '  7,"i 

Nitrogen  l  86 

Sol|  loir 0"38 

Ash 3-76 

Moisture 3-50 

100-00 

According  to  Mi.  Schmelck's  farther  analysis  it  has  a 
calorific  value  of  6,55(1  calories  per  kilo. 

Thk  CvMi'itort  Trade, 

Hoard  of  Trade  Journal.  March   1H9G,  281. 

The  following  particulars  concerning  the  camphor  trade 
arc  based  on  the  "Official  Returns  ofTrade"  for  1894, 
compiled  by  the  Chinese  Imperial  Maritime  Customs,  on 
reports  by  (1)  Sir  Ernest  Satow,  Her  Majesty's  Minister 
at  Tokio  in  1895;  (2)  Her  Majesty's  Consul  at  Hiogo  in 
1892  and  1895;  (3)  M.  Klobukowski,  Consul -General  for 
the  French  Republic  at  Yokohama  ;  and  (4)  on  a  special 
report  on  the  island  of  Formosa,  furnished  by  Mr.  X.  Per- 
kins, Assistaut  in  Her  Majesty's  Consular  service. 

In  times  gone  by  camphor  was  produced  in  Sumatra  aud 
Borneo  and  in  other  parts  of  the  East  Indies,  as  well  as  in 
China;  now,  however,  the  crude  camphor  of  commerce  :s 
a  product  of  Japan  proper  and  the  island  of  Formosa 
exclusively. 

I.ieat  difficulties  remain  to  he  surmounted  before  the 
Formosa  trade  can  be  depended  on,  for  the  trees  are  only- 
found  inland,  where  the  inhabitants  are  aboriginal  barbarians, 
who  make  matters  most  unpleasant  for  explorers. 

The  Formosa  drug  is  inferior  to  the  Japanese  :  the  latter, 
by  reason  of  it>  greater  purity,  pinkish  colour,  and  bold 
grain  commanding  in  foreign  countries  higher  prices,  by 
sonic  2  per  cent,  or  3  per  cent.,  in  spite  of  its  comparative 
abundance. 

The  districts  in  Japan  famed  for  camphor  trees  are 
Kiushu,  shikoku,  Iga,  Suruga,  [se, and  Ivishiu.  The  forests 
owned  by  the  people  arc  almost  denuded  of  timber,  and 
soon  very  little  will  be  left.  However,  the  Government 
forests  are  still  very  rich  in  camphor  trees,  aud  it  has  been 
estimated  that  this  alone  will  maintain  annually,  during  the 
next  25  years,  the  full  average  supply  of  crude  camp 

Formerly  very  little  care  was  bestowed  upon  the  preserva- 
tion and  cultivation  >f  this  valuable  timber.  More  recently, 
however,  not  only  the  Government  but  also  the  people  have 
been  giving  to  this  most  important  question  the  attention 
it  long  ago  deserved. 

The  roots  contain  a  much  larger  proportion  of  camphor 
than  the  trees,  10  lb  of  crude  camphor  out  of -Jut)  lb.  of 
wood-chips  being  thoughl  sat  -factory.  The  Suruga  timber 
yields  a  much  smaller  percentage. 

It  appears  that  tiic  onh  process  ot  extracting  camphor 
from  the  wood  among  the  mountains  in  Japan,  and  the 
materials  used,  are  of  the  roughest  ami  most  unscientific 
description.  The  wood-chips  are  boiled,  the  vapour  being 
conducted  into  a  receptacle  containing  several  partitions 
surrounded  by  cold  water.  In  the  sides  of  these  partitions 
are  apertures,  which  cause  the  vapour  to  till  the  divisions 
by  a  circuitous  route,  this  improving  the  grain  of  the 
camphor. 

The  crude  article  is  brought  to  market,  a-  a  rule,  in  very 
rudely  constructed  wooden  tubs. 

To  make  it  fit  for  shipment  requires  much  work, diligence, 
and  experience.  Each  tub  i*  carelulh  sampled,  vertically 
ami  diagonally,  and  the  samples  arc  tested  by  fire  and 
sometimes  by  alcohol.  If  no  solid  adulterant  is  discovered, 
the  condition  of  Hie  drag  is  next  inquired  into,  the  difficulty 
of  this  step  being  best  explained  1> \  at  once  stating  that 
this  crude  camphor  contains  a  quantity  of  water,  or  oil  and 
water,  varying  anywhere  between  S  per  cent,  and  20  per 
cent. 

This  trouble  overcome,  tin-  rest  is  comparatively  easy, 
and  consists  in  weighing,  cutting,  mixing,  and  packing  for 


March  3i,  H9<s.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


227 


shipment,  the  packing  being  in  tubs  prepared  on  the 
premisas,  partly  out  of  the  original  packages. 

Of  course  the  camphor  cannot  be  packed  in  its  crude 
condition;  much  of  it  has  to  be  drained  and  dried,  and 
frequently  a  special  parcel  of  "dry"  must  be  bought,  at  a 
very  high  figure,  for  mixing  with  it. 

Exports  of  camphor  from  Japan  appear  to  have  increased 
in  value,  in  proportion  to  the  quantity,  during  the  last 
10  years,  as  the  following  table  will  show.  In  this  case 
the  value  of  the  yen  has  been  converted,  at  the  average 
rate  for  the  years  given,  which  varies  in  each  case. 

Export  of  Camphor  from  Japan. 


Years. 

Quantity, 

Value. 

Lb. 

£ 

1886 

T.i'lT.OOO 

151,000 

1887 

s  637,000 

179.000 

1888 

6,074^000 

153,000 

1889 

6,629,000 

213.000 

ls'.m 

5,902,000 

314,000 

1891 

5,905,000 

'J72.OO0 

is-.'-j 

1,419.000 

1SO.O0O 

189S 

3,817,000 

107,000 

189* 

2,762,000 

109,0(1(1 

An  intelligent  and  well-directed  exploitation  of  the  island 
of  Formosa,  where  the  camphor  tree  is  so  abundant,  would 
probably  have  the  effect  of  lowering  prices,  by  increasing 
the  amount  of  camphor  placed  on  the  market. 

The  principal  countries  dealing  in  camphor  are  Hong 
Kong  and  the  United  States.  The  exports  from  Japan  in 
1894  were  as  follows  : — 


Countries. 

Quantity. 

Value. 

Lb. 
10,600 

7\:;nii 

£ 
91S 

>. 

4  1(10 

13,100 

lOS.CIHI 

1,654,900 

772.500 
2,900 

7,45'i 

5,928 

87,464 

102 

Hong  Kong  is  only  a  transit  port  where  the  camphor  is 
refined  previous  to  exportation  to  Europe. 

A  special  feature  of  the  year  1894  was  a  material 
reduction  in  business  in  camphor  from  Japan  (as  dis- 
miouished  from  camphor  from  Formosa,  now  also  a  part  of 
Japan)  in  comparison  with  former  years,  attributable 
perhaps  to  the  ever-increasing  production  of  Formosa 
and  the  gradual  improvement  of  the  quality  of  the  island 
product. 

During  the  year  there  was  a  fraudulent  attempt  at 
mixing  inferior  Formosa  camphor  with  Japanese  produce, 
and  passing  it  off  as  Japan  camphor.  Through  the  energetic 
and  effective  measures  which  were  at  once  taken  by  leading 
camphor  exporters,  supported  by  the  Japanese  Chamber  of 
Commerce,  the  attempt  was  discovered  at  odcc,  and  no 
such  mixtures  left  the  ports. 

Another  feature  of  remark  was  the  formation  of  a  guild 
amongst  the  native  sellers,  with  the  declared  object  of 
establishing  a  much-needed  reform  in  quality  by  introducing 
certain  new  and  uniform  delivery  terms,  and  these  have  no 
doubt  done  away  with  a  great  deal  of  the  trouble  and 
disputes  previously  existing. 

Mr.  N.  Perkins,  Assistant  in  Her  Majesty's  Consular 
Service,  in  his  report  on  the  island  of  Formosa,  dated 
January  31,  1395,  states  that  in  the  north  of  the  island  the 
trade  in  camphor  is  rapidly  growing  in  importance  ;  it  is, 
however,  attended  by  considerable  risks,  as  heavy  advances 
have  to  be  made,  and  sometimes,  whether  due  to  the  raids 
of  savages  or  other  causes,  without  any  return,  either  in 
cash  or  camphor. 

New  districts  are  from  time  to  time  opened  up,  the  chief 
at  present  being  Hoouim  or  Yiinliu,  Kagee  or  Chia-I,  Chip 
Chip,  Polihsia,  and  Ao-doa-po. 


According  to  the  returns  of  trade  for  the  year  1894, 
compiled  by  the  Chinese  Imperial  Maritime  Customs,  the 
exports  of  camphor  from  Tamsui  in  1894  (almost  entirely 
to  Hong  Kong)  represented  91  per  cent,  of  the  total  value 
value  of  the  trade,  the  total  shipments  having  been 
3,708,000  lb.,  of  the  value  of  569,365  H.  taels  (about 
91,0110/.). 

From  the  port  of  Tainan  during  1894  the  amount  of 
camphor  exported  was  1,565,000  lb.,  of  a  value  of  263,878 
H.  taels  (about  42,200/.). 

Tainan  and  Tamsui  are  the  only  two  ports  of  Formosa 
where  there  is  a  camphor  trade  of  any  importance. 

There  are  no  available  figures  as  to  the  amount  of 
,cainphor  exported  from  Formosa  for  any  period  subsequent 
to  1894,  but  according  to  a  recent  report  of  Sir  Ernest 
Satow,  Her  Majesty's  Minister  at  Tokio,  the  amount 
exported  from  Japan  during  the  first  six  months  of 
1895  was  1,530,000  1b.,  of  a  value  of  649,457  yen  (about 
69,000/.). 

Fruit-drying  Experiment. 

Cons.  Reps.,  Anii.  Series,  1895,  No.  1652. 

Mr.  Wilfrid  Powell,  British  Consul  at  Stettin,  reports 
that  a  manager  of  a  Government  peat-moor,  wishing  to 
keep  some  apples  and  pears  during  the  winter  months, 
thought  he  would  try  packing  them  in  "  mull,"  that  is  to 
s;iv,  the  dust  obtained  from  the  dry  moss  litter  when  being 
torn  up  by  the  disintegrator.  In  this  mull,  or  dust, 
he  packed  a  number  of  pears  and  apples,  enclosing  the 
whole  in  a  wooden  case,  and  pressing  the  mull  well  down, 
taking  care  that  each  fruit  was  kept  a  little  distance  from 
the  other.  At  the  end  of  three  months  he  found  the  pears 
and  apples  perfectly  dried  and  as  sound  as  those  prepared 
for  commerce  by  the  more  elaborate  methods,  while  on 
being  placed  in  warm  water  they  began  to  swell  out  again 
to  their  former  proportions.  Mull  sells  in  Germany  at 
about  Is.  3d.  per  cwt.,  and,  as  it  is  exceedingly  light, 
1  cwt.  will  dry  a  large  quantity  of  fruit,  while  it  can  be 
used  again  many  times  over,  has  no  smell,  and  does  not 
convey  any  taste  to  the  fruit.  It  merely  absorbs  the 
moisture  which  the  fruit  contains,  at  the  same  time  protecting 
it  from  the  air. 

GENERAL  TRADE  NOTES. 

Minerals  in  Southern  Russia. 
Board  of  Trade  Journal,  March  1896,  329. 

The  Revue  Commerciale  of  Berdiansk,  states  that 
vast  deposits  of  iron,  graphite,  kaolin,  and  other  minerals 
have  been  found  at  the  village  of  Grand  Tounak  and  in 
German  colonies ;  anthracite  has  been  discovered  near 
Orekhow  at  the  village  of  Belitskoie.  Specimens  of  kaolin 
have  been  already  analysed  at  St.  Petersburg,  Berlin,  and 
Marseilles ;  and  it  has  been  found  that  the  quality  is 
excellent  for  the  manufacture  of  porcelain.  As  for  the 
iron  ore,  it  was  said  to  contain  from  62  to  72  per  cent,  of 
pure  iron  and  very  little  sulphur  or  phosphorus,  in  which  it 
resembles  the  celebrated  ore  of  Krivoi-Kog. 


Packing  Butter  for  Export. 

The  Australasian,  in  a  recent  issue,  states  that  one  of 
the  chief  obstacles  in  the  way  of  the  successful  development 
of  the  dairying  industry  has  hitherto  been  found  in  the 
difficulty  of  discovering  a  cheap,  clean,  and  attractive  way 
of  packing  butter,  honey,  and  other  perishable  farm  pro- 
ducts. It  will  come  as  a  surprise  to  many  to  learn  that  a 
simple  process  has  been  discovered,  and  is  now  in  operation 
in  Australia,  by  which  the  inventors  claim  that  they  can 
supersede  costly  refrigerating  plant  complete^',  and  despatch 
butter,  honey,  jam,  and  similar  comestibles  to  any  part  of 
the  world,  with  the  certainty  that  when  opened  the  article 
will  be  faund  in  perfect  condition. 

How  far  these  expectations  are  warranted  by  results 
already  attained  cannot  as  yet  be  stated  definitely,  but  it  is 
a  fact  that  butter  packed  in  Melbourne  by  the  new  process 
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has  been  opened  at  Kimherley,  South  Africa,  700  mill's 
from  Cape  Town,  and  found  to  be  as  good  as  when  it  left 
tin-  butter  factory  in  Victoria. 

15y  the  new  process,  the  butter  is  packed  in  a  box  made 
of  six  small  sheets  of  ordinary  glass,  the  points  of  juncture 
being  covered  with  gummed  paper.  The  glass  casket  is 
then  covered  with  a  mould  of  plaster  of  Paris  about  a 
Quarter  pi  an  inch  thick,  which  in  turn  is  covered  with 
specially  prepared  paper,  The  package  then  presents  the 
appearance  erf  a  solid  brick  of  plaster  or  cement,  and  ;is 
the  plaster  is  a  non  conductor  of  heat  it  is  claimed  that  the 
butter  packed  heremetically  inside  is  unaffected  by  any 
change  oi  temperature.  The  prime  cost  of  packing  1  lb.  of 
butter  in  this  way  is  about  l</.,und  the  convenience  and 
portability  are  obvious.  The  inventor  states  that  these  solid 
bricks  of  butter  can  be  and  have  already  been  loaded  on 
shipboard  as  ordinary  cargo,  and  delivered  in  perfect 
condition  in  Ooolgardie,  Northern  Queensland,  and  South 
Africa. 

Cases  manufactured  in  the  same  way.  and  capable  of 
holding  2  cwts.  of  butter,  have  'also  been  manufactured  by 
the  syndicate  at  its  large  factory, where 40 hands, principally 
boys  and  girls,  arc  engaged  in  making  the  glass  boxes  and 
covering  them  with  piaster  of  Paris,  all  except  the  top.  which 
is  put  on  afterwards  by  a  simple  mechanical  device,  and 
removed  by  the  purchaser  in  an  equally  easy  manner. 

It  is  claimed  that  a  saving  of  25  per  cent,  is  effected  on 
freight  and  packing  as  compared  with  butter  frozen  and 
carried  in  the  usual  way.  In  the  future  the  new  invention 
may  revolutionise  present  methods  ot  dealing  with  dairy 
produce  for  export. 

Cylinders  foe  Compressed  Gases. —  Report  of  the 
Committee. 

Eyre  and  Spottiswoodc,  1896. 

After  the  explosion  at  Fcnchureh  Street  Station,  Mr. 
Asquith  appointed  a  Departmental  Committee  of  inquiry 
into  the  causes  of  such  explosions,  and  the  precautions 
necessary  to  ensure  safety  in  dealing  with  cylinders  of 
compressed  gas.  The  Committee,  which  consisted  of  Profs. 
Unwin,  Boys,  and  Dixon,  with  Dr.  Duprc  and  the  Rev.  T. 
J.  Smith  (Lecturer  on  Mechanics,  Oxford),  has  just  issued 
its  report  and  recommendations.  A  general  official  in- 
spection of  all  factories  manufacturing  compressed  or 
liquefied  gases  is  recommended  as  being  desirable,  and  it  is 
suggested  that  such  inspection  might  be  conducted  under 
the  Factory  Department  of  the  Home  Office,  or  even  by  a 
department  of  the  Board  of  Trade. 

For  cylinders  intended  to  contain  oxygen,  hydrogen,  or 
coal-gas,  the  greatest  working  pressure  recommended  by  the 
Committee  is  120  atmospheres,  or  1,800  lb.  per  square  iuch, 
the  cylinders  to  be  permanently  marked  with  a  rotation 
number,  a  manufucturer's  or  owner's  mark,  an  annealing 
mark  with  date,  and  a  test  mark  with  date.  Testing  is 
recommended  to  be  repeated  every  two  years,  and  annealing 
at  least  every  four  years,  a  record  being  kept  of  all  tests. 
Hydrogen  and  coal-gas  cylinders  should  have  left-handed 
threads,  and  be  painted  red,  whilst  a  minimum  weight  should 
be  fixed  for  each  size  of  cylinder  in  accordance  with  its 
required  thickness.  The  greatest  working  pressure  recom- 
mended for  cylinders  for  carbonic  acid  is  also  120  atmo- 
spheres, and  it  is  stated  that  no  cylinder  ought  to  contain 
more  than  ;J  lb.  of  carbonic  acid  per  pound  of  water  capacity, 
if  for  this  country,  or  §  lb.  if  for  the  tropics.  A  notice 
Ought  to  be  affixed  to  the  cylinder  stating  that  it  contains 
carbonic  acid  and  should  be  kept  cool,  and  not  exposed  to 
the  sun.  Ammonia  cylinders  are  recommended  to  have  a 
working  pressure  not  exceeding  1,000  lb.  per  square  inch, 
and  they  should  not  contain  more  than  i  lb.  of  ammonia  per 
pound  of  water  Capacity,  whilst  :i  similar  notice  should  be 
affixed  to  that  recommended  for  carbonic  acid  cylinders. 
No  oil  or  similar  lubricant  should  be  used  for  cylinder  valves, 
pressure  gauges,  regulators,  or  other  fittings  ;  pressure 
gauges  should  bur  a  cheek  to  prevent  a  sudden  inrush  of 
gas.  and  those  for  hydrogen  and  coal-gas  should  have  left- 
handed  screws  and  be  painted  red.  Several  other  recom- 
mendations ate  made  with  regard  to  minor  details,  and  it  is 
stated  that,  subject  to  a  reasonable   guarantee  that    all   Un- 


specified conditions  are  complied  with,  the  Committee  will 
be  prepared  to  recommend  that  cylinders  should  be  dis- 
tributed by  road  or  rail  unpacked. 

\  i  \\   South  Walks  Platinum. 

Engineering  mid  Minimi  Journal,  February  22nd, 

189$  182. 
In  view  of  the  enormously  increased  consumption  of 
platinum  in  electrical  work  it  is  agreeable  to  note  the  well 
accredited  statement  that  largo  deposits  of  this  valuable 
mineral  have  been  discovered  at  Fittield,  New  South  Wales. 
It  has  been  known  for  several  years  that  platiniferous  lead 
existed  in  this  locality,  and  the  deposits  have  been  worked, 
though  only  on  a  small  scale.  It  is  now  found,  however, 
that  the  platiniferous  lead  is  over  a  mile  long,  varying  in 
width  from  GO  ft.  to  ISO  ft.,  and  covered  with  from  60  ft.  to 
70  ft.  of  loam.  The  precious  metals  arc  practically  confined 
to  the  bedrock  and  the  drift  for  .".  ins.  above  the  bottom. 
Nuggets  which  weighed  from  a  few  grains  up  to  .">  dwt.  have 
been  occasionally  found.  The  crude  metal  contains  about 
75  per  cent,  of  platinum,  and  realises  at  the  present  time 
upon  the  field  24s.  per  oz. 

Tin:  Carriage  of  Acetylene   nn  Cali  n  si   Carbide 
ix  Germany. 

Chemist  mid  Druggist,  February  2'J/A,  1S96,  :t0'.). 
The  following  regulations  have  been  issued  for  the 
carriage  of  acetylene  and  calcium  carbide  on  the  German 
railways  : — "  The  rults  relating  to  the  despatch  of  liquid 
carbonic  acid  and  nitrous  oxide  are  also  to  be  applied  to  liquid 
acetylene,  with  the  additional  proviso  that  vessels  used  for 
acetylene-carriage  may  not  contain  any  parts  of  copper, 
brass,  or  other  copper  alloys.  The  pressure-test  is  to  lie 
applied  to  all  containers,  and  the  maximum  admissible  is. 
for  acetylene,  250  atmospheres  and  1  kilo,  of  liquid  for 
every  3  litres  of  space  in  the  vessel.  Calcium  carbide  must 
be  jiacked  in  iron  vessels  closed  air-tiglit..and  no  other  goods 
may  be  added  to  any  package  containing  either  acetylene  or 
calcium  carbide." 

M  itches  in  France. 
Chemist  and  Druggist,  March  14$,  189B,  372. 
The  match  difficulty,  which  has  given  the  French 
Government  so  much  trouble  for  some  time  past,  seem-  at 
last  to  be  in  a  fair  way  to  be  solved.  The  problem  has  been 
to  produce  a  match  that  offers  no  danger  to  the  workers. 
A  Dijon  chemist,  M.  Poutenux,  now  claims  to  have  perfected 
a  process  by  which  permanganate  of  potash  can  be  used 
for  matches,  the  difficulty  met  with  hitherto  having  been 
that  all  the  glues  used  with  this  substance  up  to  the  present 
time  decomposed  the  permanganate  and  thus  rendered  it 
useless.  M.  Poutenux  has  succeeded  in  using  a  ''glue" 
made  by  dissolving  guneotton  in  acetate  of  amyl.  Tie 
match  is  plunged  into  this  mixture  after  having  been 
Steeped  in  sulphur  in  the  first  place.  M.  l'oiiteaux's 
matches  will  require  a  special  striker,  which  is  considered  to 
be  an  objection  to  their  becoming  rapidly  popular  with  the 
lower  classes. 

Lamt  Accidents   ind  Lamp-Oils. 
A.'.  Stanford,  1896. 

The  official  report  of  Mr.  Alfred  Spencer,  chief  officer  of 
the  Public  Control  Department  of  the  London  County 
Council,  is  a  very  fell  one.  and  replete  with  results  of  test- 
and  experiments.  He  thinks  that  if  no  oil  were  burned 
below  loo  I' .  close  lest,  lamp  accidents  would  be  far  less 
frequent,  but  he  thinks  tine  point  would  have  to  be  raised 
to  far  above  loo  to  give  a  full  measure  of  safety,  He 
thinks  it  would  he  impracticable  to  fix  that  standard,  anil 
is  of  opinion  that,  if  the  lamps  arc  properly  made,  accidents 
would  cease  gradually  as  the  safe  lamps  replaced  the  unsafe 

ones.     yir.  Spencer  then  discusses tl (instruction of  lamps 

at  considerable  length  and  in    an   interesting  manner.     He 
summarises  his  conclusions  thus  : — 

1.  I  hat  the  number  of  incidents  arising  from  the  burning 
of  mineral  oil  in  lamps  has  increased  and  is  still  increasing, 
notwithstanding  the  voluntary  efforts  made  for  preventing 
theni)  and  that  effectual  means  of  prevention  can  only  be 
found  in  compulsory  measures. 
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2.  That  raising  the  flash-point  fixed  by  the  lVtroleum 
Acts  would  not  alone  be  effectual  in  preventing  lamp 
accidents,  as  this  would  not  prevent  the  sale  and  use  for 
illuminating  purposes  of  oil  below  that  flash-point. 

3.  That  the  prohibition  of  the  retail  sale  and  the  pre- 
vention of  the  use  for  illuminating  purposes  of  mineral 
oil  below  a  flashing-point  sufficiently  high  to  prevent  all 
lamp  accidents  would  be  effectual  if  it  were  practicable. 

4.  That  the  prohibition  by  statute  of  the  sale  of  unsafe 
lamps  would  be  another  means  of  putting  an  end  to  lamp 
accidents,  as  both  experience  and  experiment  have  proved 
that  mineral  oils  such  as  are  now  in  common  use  can  be 
safely  burnt  in  properly  constructed  lamps. 

5.  That  a  practicable  method  of  preventing  the  sale  of 
unsafe  lamps  would  lie  by  a  clause  similar  to  that  submitted 
by  me  to  the  Select  Committee  on  Petroleum  in  1894, 
which  is  as  Follows : — 

The  Secretary  of  State  may  from  time  to  time  by  order 
make,  and  when  made,  rescind  and  alter,  specifications 
of  lamps  or  other  appliances  intended  to  be  used  for 
burning  mineral  oil  for  the  purposes  of  illumination, 
heating,  cooking,  or  otherwise,  and  it  shall  be  unlawful 
for  any  person  on  and  after  the  day  of 

189  ,  to  keep,  expose,  or  offer  for  sale,  or  seil  any  such 
lamp  or  other  appliance,  unless  constructed  in  accord- 
ance with  one  of  such   specifications,  anil  any  person 
keeping,  exposing,  or  offering  for  sale,  or  selling  any 
such  lamp  or  other  appliance  not  so  constructed   shall 
be  liable,  on  conviction,  to  a   penalty  of  not  exceeding 
o/.  in  respect  of  such  lamp  or  other  appliance,  and  to 
the  forfeiture  of  the  lamp  or  appliance. 
As  an  appendix  Mr.  Spencer  gives  the  recommendations 
as  to  lamps  having  metal  reservoirs,  wick-tubes.  &c,  which 
are  already  well  known.     (See  also  pages  173  to  1  ?9.  | 

German-  Imports  ami  Exports  of  Dvf.s   vnh  Colours 
for  the  Ten   Years  ending   December    1894. 

F'irher  Zeit.  IS'.':,,  7,  84—85. 

Alizarin. 


Tear. 

Imp 

Exports. 

Tons. 

139 

4.2-4 

1886 

83 

1.52:' 

lss; 

55 

5,985 

1888 

28 

6.752 

is.;. 

27 

7.7!':; 

1890 

13 

7.906 

1891 

79 

B.169 

1892 

12 

7,677 

1893 

39 

3,036 

ISM 

30 

7,735 

Imports. 

Exports. 

Million  Marks. 

0-3 

9-5 

01 

7  9 

o-i 

'.'•6 

o-o 

10-  -s 

O-I) 

125 

I'll 

12-6 

o-i 

12:' 

o-i 

110 

o-i 

11-7 

n-0 

11-2 

Anil  ill  and  other  Coal-Tar  Dyes. 


1SS5 

433 

4,646 

32 

lss,; 

oil  I 

5,702 

34 

:.  - 

18S7 

,11 10 

6.514 

4-9 

42'5 

1888 

>;t3 

6.91,0 

3-7 

40'1 

is.;, 

698 

6,975 

3-8 

3S-4 

1890 

621 

7.2S,, 

3-2 

.;:•:> 

1891 

-  680 

3o 

41-'. 

1892 

,is7 

10.725 

34 

1S93 

11.560 

34 

.-,:',■■' 

741 

12.:  US 

32 

53-2 

Black-Lead  ami  Coloured  Pencil* ;  Artists'  Colour*,  a  c. 


Tons. 

Tons. 

Million 

1885 

17 

655 

0-1 

1886 

17 

,;:■■ 

01 

1SS7 

20 

825 

o-i 

1888 

20 

S63 

o-i 

1—:, 

37 

948 

o-i 

1890 

39 

978 

o-l 

1891 

36 

943 

o-i 

1892 

115 

948 

0-2 

1893 

143 

1,090 

,,-•' 

ls:'t 

126 

1.048 

"'2 

2-3 
24 

-".' 
;;■,, 
3-3 
3-2 
3-0 
S-8 
3  3 
3-1 


White-Lead* 


Year. 

Imports. 

Exports. 

Imports. 

Exports. 

- 

3,235 

16,333 

1-1 

5-9 

lss,; 

2,554 

1:  064 

0-9 

5-6 

l-s; 

3,138 

17,599 

1-1 

6-0 

1-s. 

1.946 

1  K'77 

0-7. 

49 

is-:, 

1,081 

12.-71 

0-4 

4- 

1,136 

12,321 

o-t 

4< 

1891 

715 

11,730 

0-2 

4-1 

1892 

712 

13,712 

02 

t:> 

1893 

932 

13,412 

0-3 

4-o 

1  so  I 

646 

14990 

„-2 

:>-s 

"  Up  to  June  30, 18SS,  includes  zinc  oxide  ("  zinc  white"). 
Din-wood  Extracts,  a  c. 


is-:, 
1--,; 
1--7 
l--- 

ls-:, 
1890 
1891 

!-"■; 
1894 


1.9.-,.-, 
5.213 
-  .;_':• 

(  :.<:' 
1,686 
4.745 
4327 
3,882 
4.654 


1,200 

1.1-7 
1,361 
1.1-2 

1,582 
1,549 

1.52' > 

1.541 


39 
39 

1-5 
42 

:;-s 
:>-.-, 

43 
3-8 


in 
0*9 
1-2 
1-8 

1-5 

1-3 
1-3 
1-3 
1-4 
1-2 


Indigo. 


1,969 

62  ■ 

25-6 

S-4 

1—; 

1,492 

i:'6 

ISO 

i'.-2 

1-S7 

1,532 

491 

17-6 

.-,-!' 

1-ss 

J, 57s 

562 

174 

6-5 

1-S,I 

t  ,935 

741 

2IC3 

s-2 

1890 

19-1 

7-:; 

1891 

1 ,266 

555 

1-2-7 

5"8 

1892 

1  74 t 

62" 

ls-7 

7-11 

1893 

1,273 

592 

14-6 

7-1 

is:'t 

1,507 

: 

18-1 

7-6 

Logwood. 


1835 

46,824 

1-s,; 

13.775 

1—7 

46.077 

1— s 

52,105 

1889 

50.SH, 

1390 

52,881 

1891 

47.1:, 1 

1892 

41.663 

1893 

43,758 

1894 

45,378 

7,316 

7.51  I 

10,701 
9,745 
10,205 

-  387 

.- 


•  ;-,; 
6-3 
71 
8-3 
s-,; 
8-5 
71 
6  2 
71 
-  2 


1-1 
12 
1-2 
1-4 
17 
l-s 
1-6 
16 
1-5 

i-s 


—  I.  S. 


BOARD   OF  TRADE  RETURNS. 
Summary  of  Imports. 


Artie'.,-. 


Month  ending  29th  February. 


1S9,;. 


Metal- 

Chemicals  and  dvcstulls 

Oils 

Raw   materials  for  non-textile 
dustries. 

Total  value  of  all  imports  . 


£ 

1  3  'J  753 

Ml  .11-7 

1  375,018 


S 

1  ''.,;.,.-.-,7 
:'17.217 
777,03a 

2,746,428 


SuniiRY  of  Exports. 


Articles. 


11  ending  29th  February. 


Metal-  (other  than  machinery)  . 

Chemicals  and  medicines 

Miscellaneous  articles 

Total  value  of  all  exports.. 


e 

613  176 


£ 
2,589,97  ' 
717.5-7 
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Imports  of  Metals  for  Month  ending 
29th  February. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Copper  :— 
Regulus „ 

Iron :— 

Bolt,  bar,  &c.  ...      „ 
Steel, unwrought. .       .. 
Lead,  pig  and  sheet      „ 

3,869 
6,453 
3,967 

296,668 

1,766 

396 

9,855 

44,899 

1,250,080 

68,486 
3,037 

7.165 
6,192 
4,377 

450,081 

2,618 

587 

15.874 

48,219 

1,652,223 

59,181 
6,552 

£ 

16,716 
175,692 
162,213 

204,623 

13,148 
3,7  J  7 

94,9.1.5 

72,795 
108,303 

99,718 
178,204 

44,612 
127,697 

£ 
53,086 

159,842 
193,159 

304,876 

22,017 

6,150 

174,132 

Quicksilver Lb. 

157.591 
107,842 

s.-,,r,.-.t 
13S,033 

Other  articles  .  ..Value  £ 

Total  value  of  melals 

•• 

1,302,753 

1,669,857 

Impouts  of  Chemicals  and  Dyestuffs  for  Month 
ending  29th  February. 


Articles. 


Quantities. 


1896. 


1896. 


Values. 


1895. 


1S96. 


Alkali Cwt. 

Bark  (tanners',  &c.)     „ 

Brimstone „ 

Chemicals Value  £ 

Cochineal Cwt. 

Cutch  and  gambler  Tons 
Byes  :— 

Alizarin Value  £ 

Anilin  and  other      „ 

Indigo Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles. ..  Value  £ 

Total  value  of  chemicals 


£ 

£ 

2,393 

5.869 

2,256 

4,945 

8.517 

12,803 

3,783 

4.216 

66,550 

82,740 

11.948 

13,486 

.. 

71,961 

118,834 

824 

77 

6,111 

163 

415 

3,235 

11,207 

65.0S2 

, . 

16,001 

25,096 

28.441 

31. 121 

16.751 

21,958 

326.99(1 

422,505 

11.763 

29,310 

11,172 

25,494 

1.976 

5,149 

23.440 

36.72:' 

107,083 

1612976 

620,393        917,247 


Imports   of    Raw    Materials    for    Non  -  Textile 
Industries  for  Month  ending  29th  February*. 


Articles. 


Quantities. 


Values. 


Bark,  Peruvian  ..   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „. 

Lac,  Ic „ 

Gutta-percha ....  „ 
Hides,  raw  :— 

Dry 

Wet 

Ivory „ 

tfanure: — 

Guano Tons 

Bones „ 

"N 1 1  i':i  1 1  of  soda...  „ 

Phosphate  of  lime  „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....  „ 

Itosin Cwt. 

Tallow  and  stearin      „ 
Tar Barrels 

Hewn Loads 

Sawn „ 

Staves „ 

Mahogany  ...  .    Tons 
Other  articles..., Value  £ 

Total  value 


1S96. 


1896. 


2.871 
219,881 
27,212 

4.760 
6,951 

2,72 

24,363 

39.(19. 
1,329 


2.796 

211.22(1 

11.396 

7,951 
12,588 
2,024 

27,670 
87,778 


£ 
1,664 

23.123 
332.(119 

11,698 
33.(174 
25,161 


£ 

4,563 
33  7  16 
HI  862 

14.li:. 
.-,9.17" 
15,081 


61,904  67.119 

77.390  80,337 

60,974         39,50 1 


654 

2  2(11 

3,849 

1 1,990 

9,29(1 

7,936 

11.177, 

32.697 

5,410 

19,44! 

17.117 

153,619 

21,810 

23.131 

11.137. 

38,652 

64,040 

37,,  97,7 

62,751 

36.97.9 

1.052 

1.7'H 

10.625 

16,604 

132854 

26.219 

61,614 

11(1.937 

14,608 

25.326 

77,.i  17 

130,049 

110,905 

122,604 

21.921 

28,663 

312903 

171.15" 

91,921 

261.316 

101 

2 .17.9 

34 

1,678 

88.883 

113,641 

122,662 

264,022 

34.7,76 

61.673 

81,66; 

150,711 

1,186 

6.123 

22.522 

10,634 

2.1H 

8,635 

17.119 

88, 1  1 1 

" 

609,633 

798,156 

•• 

1  175.911 

Imports  of  Oils  fob 

Month 

EN  IHN  (1 

29th  February. 

Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

7,997 

546 

89,274 

8,442.378 

2,849 

917 

11,176 

27,439 

3,161 

94,689 

1S.09 1,640 

2.618 

927 

1(1.691 

£ 

8.757 
21,971 
98, 171 
129,113 
61,299 
16.625 
16.741 
62,103 

31,756 
107,704 
99,069 

Other  articles  . .  Value  £ 

3732861 
52,962 
15,496 
10,810 

17..327 

Total  value  of  oils... 

" 

404,087 

777,085 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  29th  February. 


Articles. 


Quantities. 


Brass Cwt. 

Copper : — 

IJnwrought 

-Wrought 

Mixed  metal 

Hardware Value  £ 

Implements 

Iron  and  steel . . .    Tons 

Lead 

Plated  wares  . . .  Value  £ 
Telegraph  wires  .       „ 

Tin  Cwt. 

Zinc 

Other  articles  ..  Value  £ 

Total  value 


7,856 

32.402 
18.449 
14,191) 


157,830 
2,338 


6,624 
14,351 


1896. 


11.63(1 

60.96S 
38,116 
81,083 


237,346 

2,1(11 


11.327, 
1\M(J 


Values. 


£ 

29.965 

69,136 
48,353 
31.1197, 
124,487 
77,688 
1,294.75,1 
29.679 
19,070  j 

9.411 

21.31X1 

9,367 

16,961 


£ 

41  ,(WO 

117,863 

100.645 

66,542 

17,6,119 

101,672 

1,721.(119 

37,390 

11,36,7 

109,840 

38,152 

11,788 

602885 


1.111,973       2.519.977- 


Exports  of  Drugs  and  Chemicals  for  Month 
ending  29th  February. 


Articles. 


Quantities. 


1895.  1896. 


Values. 


H95.  1896. 


Alkali Cwt. 

Bleaching  materials    ,. 
Chemical  manures.  Tons 

Medicines Value  £ 

Other  articles 

Total  value 


394,760 
98,446 

25.631 


340,031 
92,77.5 
36,516 


£ 

99.6111 
34,319 
191.123 
75.739 

269,37,7, 


613,176 


£ 
96)666 

33.123 
194.467 

85,144 
313,927 


717,3s: 


Exports  of  Miscellaneous  Articles  for  Month 
ending  29th  February. 


Articles. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caout  chottc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...       ,. 

Stoneware 

Glass:— 

Plate So.JFt. 

Flint Owt. 

Bottles 

Other  kinds , 

Leather:— 

Unwrought 

Wrought Value  4! 

Seedoil Tee. 

Floorcloth    Sq.  Yds. 

Painters'  materi  ds  Val.  i 


Paper 
Bags. 

Soap  . 


Cwt. 

Tons 
Cwt. 


Besides  the  above,  drugs  to  the  value  of  68,7971.  were  imported    is 
against  55,6961.  in  February  1895. 


Total  value  . 


Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

£ 

a 

327,000 

553,300 

7.326 

12,2111 

91.222 

188,  W 

1,767.2116 

2,207,500 

29,350 

89,446 

92,181 

14,347 

27,612 

23,160 

15,591 

.. 

105,075 

171.211 

120,512 

139.7,31 

•■ 

i,30t 

16.669 

92,049 

150,120 

4.781 

8.205 

6.3.36 

7.479 

132991 

16.7,11 

16,770 

-,,;,  260 

21,161 

26.7,3  1 

13,316 

17.H1 

10,317 

13,404 

9. 129 

9,807 

13.711 

99,662 

, . 

247296 

29.524 

3.171 

4.112 

63,7,11 

86,074 

2.273,6(1(1 

359,800 

73.279 

101.568 

i.i.-,,  387 

66.677 

7  1  7,7,''. 

97.916 

116.771 

2.79(1 

1. 179 

17.779 

3S.094 

7.7,,967 

102956 

7,6,  is  7, 

, . 

2.i«C,,i97 
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iHontWp  patent  2.tet* 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— GENERAL  PLANT,  APPARATUS,  and 
MACHINERY. 

Applications. 

3543.  H.  Smithurst.  Improvements  in  or  relating  to 
pressure  and  vacuum  gauges.     Feb.  17. 

3569.  E  Petzholtz.  Improvements  in  or  connected  with 
furnaces.     Complete  Specification.     Feb.  17. 

3572.  S.  S.  Brombead. — From  Dierks  and  Mollmann. 
Improvements  in  sterilising  apparatus.     Feb.  17. 

3575.  A.  J.  Boult. — From  M.  W.  Judell.  New  or 
improved  heating  or  cooling  agent.  Complete  Specification. 
Feb.  17. 

36(')8.  T.  Jenkins.  Improvements  in  hydro-extractors. 
Complete  Specification.     Feb.  18. 

3859.  A.  Ludwig. — From  S.  Moser.  Improvements  in  the 
apparatus  for  evaporating  vegetable  and  animal  matter. 
commonly  known  as  Ryder's  evaporator.  Complete  Speci- 
fication.    Feb.  20. 

4208.  W.  Griffiths  and  V.  ('.  Read.  Improvements  in 
and  in  apparatus  for  treating  feed  water  to  prevent  incrusta- 
tion in  boilers,  applicable  for  treating  or  purifying  water  for 
other  purposes.     Complete  Specification.     Feb.  25. 

4241.  C.  C.J.  Moller  and  P.  Pfeifer.  Improvements  in 
drying  apparatus.     Feb.  25. 

1253.  E.  C.  Nichols.  Improvements  in  apparatus  for 
compressing  and  storing  air.  Complete  Specification. 
Feb.  25. 

4266.  H.  J.  Fraser.  Improvements  in  evaporative  and 
other  condensers,  evaporators,  and  the  like.     Feb.  25. 

4328.  H.  II.  Lake. — From  D.  N.  Maxon.  Improvements 
in  apparatus  for  use  in  fusing  refractory  substances. 
Feb.  26. 

4418.  H.  H.  Lake.— From  W.  F.  Jobbins  and  J.  van 
Ruynibeke.  Improvements  in  evaporating  apparatus. 
Complete  Specification.     Feb.  27. 

4604.  E.  Theisen.  Improvements  in  apparatus  for 
evaporating,  condensing,  and  cooling  fluids.  Complete 
Specification.     Feb.  29. 

4725.  W.  L.  Wi>e. — From  Solvay  et  Cie.  Improvements 
in  apparatus  for  filtering,  washing,  and  drying,  suitable  for 
the  treatment  of  bicarbonate  of  soda.     March  2. 

5409.  S.  Pitt. — From  La  Compagnie  Internationale  des 
Precedes  A.  Seigle.  An  automatic  re-ignition  apparatus  for 
hydrocarbon  furnaces.     March  10. 

5431.  S.  It.  Lillie.  Improvements  in  evaporating 
apparatus.     March  10. 

5556.  H.  S.  Young  and  C.  J.  Ellis.  Improvements  in 
filtering  apparatus.     March  19. 

5766.  La  Societe  Anonyme  dite  "  Blanchisserie  et 
Teinturerie  de  Thaon."  Improvements  in  apparatus  for  use 
in  drying  fabrics.     March  14. 

Complete  Specifications  Accepted.* 
1895. 

1415.  C.  Flatten.  Improvements  in  presses  suitable  for 
moulding  plastic  materials  and  subsequently  dividing  the 
same  into  blocks.     March  4. 

5103.  E.  C.  Mills  and  J.  G.  Chamberlain.  Surface 
condensers.     March  4. 

5113.  P.  F.  Holmes.  Apparatus  for  washing  gases. 
March  11. 

621 1.  M.  Arndt.  Apparatus  for  weighing  gases.  March  18. 

10,905.  B.  L.  de  Kidder.  Apparatus  for  sampling  gases 
for  analysis.     March  18. 


16,052.  F.  D.  Cummer.  Apparatus  for  drying  by  means 
of  furnace  gases  and  air.     March  18. 

18,464.  J.  Wood.  Improvements  in  and  connected  with 
furnace  pans,  coppers,  and  the  like.     Feb.  26. 

22,582.  E.  B.  Caird  and  T.  J.  Rayner.  Air  -  cooled 
condensers.     March  IS. 

1896. 

947.  C.  E.  Mumford.  Improvements  in  apparatus  for 
turning  malt  and  like  materials  on  a  kiln  floor.     March  11. 

2925.  E.  B.  Caird  and  T.  J.  Rayner.  Surface  condensers 
and  coolers.     March  18. 


II.— FUEL,  GAS,  and  LIGHT. 


Applications. 

3560.  A.  Quentin.  Improvements  in  apparatus  for 
burning  liquid  fuel.     F'eb.  17. 

3681.  W.  Mackean  and  the  Incandescent  Gas  Light 
Company,  Limited.  Improvements  in  the  manufacture  of 
mantles  for  incandescent  gas  lighting.     F'eb.  18. 

3937.  W.  Rockliffe.  Improved  means  for  producing 
artificial  light.     Feb.  21. 

3982.  E.  J.  Shaw.  Improvements  in  incandescent  gas 
lamps  or  burners.     Feb.  21. 

4000.  W.  Nicholls.  Improvements  in  the  manufacture 
of  incandescence  bodies  for  illuminating  purposes.    Feb.  21. 

4192.  A.  Morgan.  Improvements  iu  gas  heating  and 
lighting.     Complete  Specification.     Feb.  25. 

4285.  J.  1!.  Wigham.  A  method  of  burning  acetylene 
gas  or  other  very  rich  hydrocarbon  gas.     Feb.  26. 

4345.  J.  H.  Dunn  and  R.  G.  E.  Dalrymple.  See 
Class  XI. 

1402.  W.  B.  Kirkwood.  A  new  or  improved  lamp  for 
generating  and  consuming  acetylene  gas.     Feb.  27. 

4419.  J.  C.  Hanauer.  An  improved  apparatus  for 
making  and  carburetiing  hydrogen  gas.     Feb.  27. 

4421.  J.  Anderson.. — F>om  W.  Anderson.  A  shield  for 
an  incandescent  gas  mantle.  Complete  Specification. 
i'eb.  27. 

4471.  J.   C.  Hall,  H.   C.  A.  Dance,  and   A.    R.  Hall. 

Improvements  in  apparatus  for  the  manufacture  of  acetylene 
gas.     Feb.  28. 

4548.  F.  J.  Stedman.  Improvements  in  and  relating  to 
apparatus  for  the  production  of  oxygen  gas.     Feb.  29. 

4674.  S.  S.  Bromhead. — From  A.  Niel.  A  self-regu- 
lating gas  gtnerator.     Complete  Specification.     March  2. 

4823.  M.  Horwitz.  An  improved  vaporiser  for  liquid 
combustibles.     March  3. 

4980.  W.  Wheatley  and  G.  Kros.  Improvements  iu 
apparatus  for  the  production  of  carbnretted  water-gas. 
March  5. 

5051.  R.  G.  Sbadbolt  and  J.  Wilson.  Improvements 
iu  the  method  of  and  means  for  enriching  coal-gas. 
March  6. 

5035.  M.  W.  Riehardson-Bunbury  ami  F.  C.  Dew.  A 
mantle  protector  for  incandescent  gas  light.     March  6. 

5118.  H.  C.  B.  Forester.  Improvements  in  and  appa- 
ratus for  the  production  of  consolidated  fuel  from  fine  coal 
or  coal  dust.     March  6. 

5133.  L.  Chapman.  Improvements  in  the  separation 
and  obtaiument  of  oxygen  from  atmospheric  air.     March  7. 

5134.  L.  Chapman.  Improvements  in  and  in  the  pre- 
paration of  material  for  use  in  the  retorts  of  furnaces  in 
obtaining  oxygen  from  atmospheric  air.     March  7. 

5279.  G.  Ragot.  Improvements  relating  to  the  produc- 
tion of  acetylene  gas  and  to  the  utilisation  of  the  same  for 
lighting  purposes.     Complete  Specification.     March  9. 

5291.  A.  Kitson.  Improvements  in  apparatus  for  the 
manufacture  of  gas,  partly  applicable  to  other  purposes, 
March  9. 
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5336.  1!.  Lavender  and  \V.  Tice.  Appliances  for  in- 
creasing the  illuminating  power  of  gas  under  combustion. 
Complete  Specification.    March  10. 

5368.  J.  H.  II.  Duncan.  Improvement-  in  incandescent 
ga-  burners.     March  10. 

5375.  E.  T.  Turney.  Improvements  relating  to  the 
generation  of  gas  and  to  apparatus  therefor.  Complete 
Specification.  Filed  March  10.  Date  applied  for  Feb.  1, 
1896,  being  date  of  application  in  United  States. 

5423.  P.  J.  Schlicht.  Improvements  in  and  relating  to 
art  of  and  apparatus  for  producing  combustion.  Complete 
Specification.     March  10. 

."it',2  1  E.  Farnsworth.  Improvements  in  apparatus  for 
the  manufacture  of  gas.  Complete  Specification.  Filed 
March  12.  Kate  applied  for  Aug.  1 '2,  1895,  being  date  of 
application  in  United  Slates. 

5686.  S.  Hersey,  and  Kirkham,  Hulett,  and  Chandler, 
Lim.  Improvements  in  apparatus  for  washing,  scrubbing, 
and  purifying  gas.     March  13. 

Complete  Specifications  Accepted. 
1895. 

5860.  G.  Hayeraft.  Apparatus  for  use  iu  the  manufac- 
ture of  artificial  fuel.     Feb.  26. 

(1690.  A.  Besson.     Incandescence  gas  burners.    March   I. 

7502.  W.  Thomson  and  H.  Smith.  Manufacture  of  fuel. 
Feb.  26. 

8746.  A.  R.  Newman  and  .1.  M.  Somerville.  Manufac- 
ture of  illuminating  gas.     March  4. 

9538.  S.  Cutler.  Improvements  in  fittings  for  water-gas 
washers.     March  11. 

15,89ii.  E.  Rohrbeck,  Gasifying  and  increasing  the 
heating  power  of  the  gases  of  easiiv  inflammable  liquids 
March  11. 

23,235.  S.  Pitt. — From  La  Soeiete  Internationale  du  Pre- 
cedes A.  Seigle.  Improvements  in  apparatus  for  treating 
heavy  hydrocarbons  by  mean-  of  heat,  especially  applicable 
for  distillation  and  the  manufacture  of  oil-gas.     March  II. 

1896. 
1 1 1  c>.  F.  Rossbach-Bousset.     An   improved  process  and 
apparatus  for  the  production  of  acetylene  gas  for  acetylene 

gas-lighting.     Feb.  '20. 

III.— DESTRUCTIVE  DISTILLATION,  TAB 
PRODUCTS,  Etc. 

Application. 

4598.  A.  Schmidt.     Improvements  in  and  apparatus  for 

the   dry   distillation  of  wood,    wood    waste,  and   the  like. 
Complete  Specification.     Feb.  29. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

3966.  O.  Imray.. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  new  phthaleine 
colouring  matter.     Feb.  21. 

Soil.  I.  Levinstein  and  Levinstein,  Lim.  Manufacture 
or  production  of  new  colouring  matters.     March  6. 

5Q68.  T.  K.  Bhillito. — From  J.  R.  Geigy  and  Co. 
Improvements  in  the  manufacture  of  greenish-blue  colouring 
matters  or  dye-  of  the  malachite  green  series.      March  6. 

5090.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  safranine  azo  dye- 
stuff's  soluble  in  water.     March  6, 

5268.  O.  Imray. — From  The  Society  of  Chemical  In- 
dustry in  Basle.  Process  i"< >r  the  transformation  of  the 
thio-sulphonates  of  the  indamiues  and  iiido  phenols  into 
thiozinic  colouring  matters.  Complete  Specification. 
March  9. 

5585.  (  •■  Imray. — From  The  Farbwerke  vormals  Meister. 
Lucius,  and  Briining.  Manufacture  of  iodo  derivatives  of 
oxybenzoic  acid-.     March  12. 


Complete  Specifications  Accepted. 

1895. 

oll4.  ( ).  Imray. —  From  The  Society  of  Chemical  In- 
dustry iu  Basle.  Manufacture  of  orange  to  brown  colouring 
matters.     March  is. 

7665.  H.  E.  Newton. — From  The  Farbeufabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  of  colouring  matters 
Feb.  26. 

8572.  S.  Pitt. — From  L.  CassellaaudCo.  Producing  dis- 
and  poly-azo  dyestuffs  from  -y-ainidonaphtholsulpho  acid. 
March  4. 

8645.  C.  D.  Abel.— From  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Improvements  in  the  production  of 
new  sulphouic  acids  derived  from  naphthaline  and  of  colour- 
ing matters  therefrom.      Feb.  26. 

8988.  P.A.Newton. — From  The  Farbeufabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  DToductiou  of 
chemical  compounds  and  dyestuffs  derived  from  phenolic 
bodies.     March  1 1 . 

8989.  P.  A.  Newton. — F'rom  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  of  chemical  compounds 
suitable  for  the  production  of  colouring  matters  in  bulk  or 
on  fibre.     March  11. 

9103.  G.  W.Johnson. — -From  Kalle  and  Co.  Manufac- 
ture of  amido  bases  and  amido  sulpho  acids  belonging  to 
the  naphthalene  series  and  of  colouring  matters  therefrom. 
March  II. 

9454.  G.  W.  Johnson. — From  Kalle  and  Co.  Manufac- 
ture of  fast  azo  colouring  matters  especially  adapted  for 
dyeing  on  wool.      March  11. 

9645.  S.  Pitt. — From  L.  Cassella  and  Co.     The  manu 
facture  of  new  azo  dyes  and  of  materials  for  producing  the 
same.     March  18. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

3517.  J.  1!.  Hoyle  and  H.  Colburn.  Improvement-  in 
back-washing  machines  for  use  in  the  treatment  of  wool  or 
other  fibrous  substances.     Feb.  17. 

5532.  C.  E.  Puller  and  A.  Biermann.  Improved  process 
for  loading  silk  and  silk  waste.  Complete  Specification. 
March  1 1 . 

Complete  Specifications  Accepted. 

1895. 

8642.  W.  P.  Thompson. — From  1!.  ( !.  L.  E.  de  Nwarte  and 
J.  M.  E.  Doumer.  Improved  process  and  apparatus  for 
retting  and  dr\  iug  flax  and  other  textile  materials. 
March  1 1 . 

SS5S.  S.  Simon  and  1!.  Dux.  Preparation  of  textile 
materials  and  fabrics.     March  4. 

16,766.  W.  Fairweather. — From  E.  Balatsch,  C.  Herold, 
aud  A.  Bayer.  Process  for  cleaning  h\  chemical  means 
combings  and  other  wool  and  hair  waste  stained  with  pitch, 
tar,  and  other  colouring  material.     March  4. 

20,501.  C.  Geige.  A  new  or  improved  process  for  the 
manufacture  of  chemically  prepared  peat  fibres  applicable 
In  various  useful  purposes.     Feb.  26. 

23  882.  W.  G.  Heys. — From  (L  Malard.  Improvements 
in  scouring  and  degrea-iug  wool.     Feb.  26. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

3830.   W.  Leach.     Improvements  iu  apparatus  for  dyeing 
fibrous  material.     Feb.  2o. 
3991.  11.11.  Lake. — From  J.  C.  Blundcll.     Improvements 

in  aud  relating  to  yarn-dyeing  machines.      Complete  Speci 
fication.    Feb.  21. 

1 1  19.  J.  \V.  Slater  and  J.  Parkinson.  See  Class  XVIII.  IS. 
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4538.  E.  Weldon.  Improvements  iu  machinery  for  age- 
iug  or  oxidising  aniline  blinks  on  hosiery  goods.     Feb.  21*. 

4890.  A.  Ashworth.  Improvement?  iu  fixing  metallic 
mordants  on  fibres  and  fabrics.     March  4. 

."> 7 1 J .  J.  Barnes.  The  production  of  fast  colours  on 
animal  fibre  bj  the  aid  of  oxide  of  titanium.     March  1  I. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

3662.  A.  D.  Delsemme.  A  new  or  improved  process  for 
the  purification  of  carbonic  acid  ga-  passing  from  lime  kilns 
and  designed  for  liquefaction.     Feb.  18. 

3869.  J  T.  Conroy,  F.  Ilurter,  and  .1.  Brock.  Improve- 
ments in  the  manufacture  of  ferrocyanides  from  sulpho- 
cyanides.     Feb.  20. 

3987.  W.  P.  Thompson. — From  C.  von  der  Linde.  An 
improved  process  for  obtaining  acetic  acid  from  pyroligneous 
salts.     Complete  Specification.     Feb.  21. 

(340  1 1-  Munroe  and  .1.  W.  Kelly.  Manufacture  of 
oxygen,  hydrochloric  acid,  and  other  products.     Feb.  26. 

I  107.  .1.  F.  Campbell  and  J.  Keating.  Improvements  in 
apparatus  for  the  concentration  or  rectification  of  sulphuric 
acid  or  other  acids  or  liquors.     Feb.  27. 

4489.  (i-  Craig.  Improvements  in  obtaining  alkaline 
-alts  and  apparatus  therefor,     Feb.  28. 

1725.  VV.  L.  Wise. — From  Solvay  et  Cie.     Set  i  la«s  1 

1743.  L.  G.  Paul.     Improvements  in  the  manufacl 
nitrites  of  soda  and  potash.      March  3. 

5011.  P.  Ouggan.  Improvements  in  or  relating  to 
saturators  for  use  in  the  manufacture  of  sulphite  of 
ammonia.     March  5. 

Complete  Specifications  Accepted. 
1895. 

6711.  A.  R.  Scott  and  T.  Henderson.     Purifying  a 
Feb.  12. 

7273.  11.  K.  Baynes  and  The  Chemical  aud  Electrolytic 
Syndicate,  Lim.  Apparatus  for  the  decomposition  of 
alkaline  nitrates.     March  11. 

7363.  M.  Schmeltzer  anil  C.  Aschman.  Manufacture  of 
a  sulphuric  alcohol  and  glycerin  mixture,  and  its  application 
for  tanning  »r  preparing  leather.     Feb.  26. 

S342.  J.  Todd.  An  improved  method  of  and  apparatus 
for  treating  brine  in  the  manufacture  of  salt.     March  11. 

8381.  (1.  Bower.     Manufacture  of  prussiates.     March  4. 

842.3.  H.  E.  Newton — From  The  Farh.  vorm.  F.  Bayer 
and  Co.  The  manufacture  or  production  of  chemical  com- 
pounds containing  sulphur.     March  4. 

8669.  II.  W.  Crowther,  F.  C.  Rossiter,  and  G.  S.  Albright. 
Manufacture  of  cyanides.     March  11. 

VTU.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

4093.  G.  H.  Grundy  and  G.  A.  Lingard.  Improved 
method  or  means  of  decorating  tiles,  plates,  and  other 
articles  of  ceramic  ware.     Feb.  24. 

4189.  F.  Albrccht.  An  improved  oven  for  burning  or 
fusing  lettering,  designs,  colours,  and  the  like  into  or  upon 
articles  of  glass,  earthenware,  and  other  glazed  or  enamelled 
goods.     Feb.  25. 

4350.  M.  E.  Xorris.  Improved  methods  of  preparing 
imitation  coloured,  frosted,  or  embossed  ornamental  glass 
of  all  kinds,  whether  ordinary  or  ground  glass  be  used  for 
such  purposes.     Feb.  27. 

4945.  F.  Radcliffe.  Improvements  in  furnaces  suitable 
for  use  in  the  manufacture  of  glass.     March  4. 

3622.  C.  Mayer.  Improvements  in  and  relating  t:> 
pottery-ware  aud  like  glaze  firing-kilns.  Complete  Speci- 
fication.    March  12. 

5761.  C.  Riessner,  H.  Iiiessner,  E.  Stellmacher,  and 
1!.  Kessel.  An  improved  manufacture  of  ceramic  products. 
March  14. 


5772.  I..  A.  Garchey.  Manufacture  of  ceramic  stone 
objects  by  devitrification  of  glass.     March  1  1. 

Complete  Specifications  Accepted. 

1895. 
6237.  E.  Bohm.     Enamelled   or   glazed   bricks  and  tile-. 
March  4. 

B409.  H.  Emery  and  J.  Emery.  An  improved  con- 
struction of  kiln  for  firing  articles  made  of  or  from  china. 
earthenware,  and  the  like.     March  4. 

24,263.  J.  liailon.  A  new  product  for  use  in  substitution 
'of  sheet  glass  for  windows,  engraved  glass,  painted  glass, 
blinds,  curtains,  and  other  purposes.     Feb.  26. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 
3519.  \V.  Wardle.     Bituminous  cement.     Feb.  17. 
3597.  A.  Haunemann   and  <■.  Boisly.     Improvements  iu 
the  process  of  manufacture  of  artificial  asphalt.      Feb.  17. 

3799.  W.  1'.  Thompson. — From  La  Soeiete  Anonyme  la 
Neo-Litho.  Improvements  in  the  manufacture  of  artificial 
stone  and  apparatus  therefor.     Feb.  19. 

3800.  YY'.  P.  Thompson. — Froni  La  Soeiete  Anonyme  la 
Neo-Litho.  Improvements  in  the  manufacture  of  artificial 
stone.     Feb.  19. 

3972.  S.  Neffgen.  Improvements  in  the  manufacture  of 
artificial  stone.     Feb.  21. 

3985.  Y.t'lerv.  A  new  or  improved  cement.  Complete 
Specification.     I"eb.  21. 

3993.  YV.  F.  Williams.  Artificial  stone  for  building 
purpose-.     F"eb.  21 . 

4270.  K.  F>dmann  Improvements  in  artificial  stone 
blocks,  slabs,  or  tiles  for  building  purposes.     F.-b.  25. 

4918.  R.  A.  Chesebrough.  Improvements  in  the  art  of 
manufacturing  cement.     ( 'omplete  Specification.     March  4. 

4'.l4:,.  YV.  Youlten.  Improvements  in  the  construction  ol 
fireproof  buildings.      March  4. 

i  I.  Kleinberger.     Improvements  in  building  bricks. 
Complete  Specification.     March  10. 

Complete  Specifications  Accepted. 

1895. 
7622.  R.Walker.     Construction  of  artificial  stone  slabs, 

bricks,  tiles,  and  the  like.     March  4. 

'.ijio.  S.  Jorgensen.  Manufacture  of  slag  -  cements. 
Feb.  26. 

9283.  YV.  H.  Metcalfe  and  F.  B.  YVrightson.  The  manu- 
facture of  an  improved  artificial  stone  and  the  manufacture 
of  various  articles  therefrom.     March  11. 

10,207.  S.  G.  Bird  and  J.  Wright.  Manufacture  of 
cement  concretes.     March  18. 

21,293.  F.  YY'.  Golby. —  l-'rom  F.  Schmeisser.  Manu- 
facture of  cement  or  plaster  compounds.     Feb.  26. 

1896. 

643.  A.  YY".  Perriman  and  W.  Owen.  Improvements  in 
or  relating  to  the  manufacture  of  steps,  building  or  monu- 
mental slabs,  and  other  articles  of  artificial  stone,  asphalt, 
or  the  like,  aud  apparatus  therefor.     March  18. 

2746.  E.  Buchholtz.  Improvements  in  or  connected  with 
paving  and  paving  blocks.     March  1 1 . 


X.— MFTALLURGY,  MINING,  Etc. 

Applications. 

3603.  J.  B.  Torres.  Improvements  in  or  relating  to  the 
extractions  of  manganese  from  ores  and  the  like,  and 
preparations  of  compounds  therefrom.     Feb.  18. 
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3918.  A.  J.  Boult. — From  H.  Eiclihauin.  Improvements 
in  or  relating  to  the  recovery  or  separation  of  metals  from 
their  ores.     Feb.  20. 

4073.  A.  J.  Boult.— From  J.  T.  Penny  and  W.  H. 
Richardson.  Improvements  in  the  process  of  triturating 
and  amalgamating  ores,  and  in  apparatus  therefor.    Feb.  22. 

4165.  E.  L.  Oppermann.  A  new  or  improved  process 
for  amalgamating  and  extracting  gold  or  other  suitable 
metals  from  dry  crushed  ore.     Feb.  25. 

4326.  J.  H.  Dickinson.  Improvements  in  the  manu- 
facture of  armour  plates.     Feb.  26. 

4329.  W.  L.  Holms  and  T.  Dobbie.  Method  of  precipi- 
tating gold  and  silver  from  cyanide  solutions.     Feb.  26. 

4422.  The  Exploring  and  Gold  Mining  Association, 
Lim.  From  S.  II.  Emmens.  A  process  for  recovery  of 
zinc  from  blende  ores.     Feb.  27. 

4667.  F.  F.  Barnes  and  F.  Campbell.  Soldering  of 
aluminium  or  metals  alloyed  with  aluminium.     March  2. 

4776.  W.  H.  Bailey.  Improvements  in  and  relating  to 
furnaces  for  heating  metal.  Complete  Specification. 
March  3. 

4899.  J.  C.  Bull.     Improvements  in  alloys.     March  4. 

5071.  C.  W.  Robinson.  A  new  tool  steel  and  means  for 
producing  the  same.     March  6. 

5087.  T.  Parker  and  J.  Pullman.  Improvements  in  the 
treatment  of  sulphide  ores.     March  6. 

5123.  W.  H.  Duncan  and  B.  Duncan.  Improvements  in 
extracting  gold,  silver,  copper,  and  other  metals  from 
earthy  matter ;  also  in  separating  precious  stones  from  the 
earthy  matter  in  which  tbev-  are  found.     March  7. 

5260.  F.  Ellershausen.  Improvement  in  the  reduction  of 
refractory  ores.     March  9. 

5265.  J.  H.  Dickinson.  Improvements  in  the  manu- 
facture of  armour  plates.     March  9. 

5358.  L.  Pszczolka.  Improvements  in  the  Bessemer  or 
Thomas  process  for  the  treatment  of  low  qualities  of  crude 
iron.     March  10. 

5533.  J.  B.  Torres.  Improvements  in  or  relating  to  the 
extraction  of  gold  and  other  metals  from  ores  and  the  like. 
March  12. 

Complete  Specifications  Accepted. 
1895. 

4004.  J.  Maetear.  Improvements  in  the  extraction  of 
precious  metals  from  their  ores  or  from  compounds  con- 
taining the  same.      March  4. 

9081.  H.  C.  S.  Dyer.  Manufacture  of  iron  and  steel  bv 
which  sulphur  is  eliminated.     March  18. 

9610.  W.  P.  Thompson.  —  From  H.  Schaaf.  An  im- 
proved thin  liquid  substance  for  ease-hardening  iron. 
March  18. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

3712.  F.  Mouterde,  C.  Chavant,  and  J.  George.  Im- 
provements in  electro-accumulators.     Feb.  18. 

1315.  J.  H.  Dunn  and  R.  G.  E.  Dalrvmple.  Improve- 
ments in  the  production  of  gas  by  means  of  electrieitv. 
Feb.  26. 

1406.  E.  A.  McLachlan.  Improvements  iu  and  conuected 
with  electrical  storage  batteries.     Feb.  27. 

4434.  F.King.  Improvements  in  or  connected  with 
moulds  for  use  in  the  manufacture  of  secondary  battery 
plates  or  supports,      l-'t-li.  27. 

1937.  E,  (lark.  YV.  Clark,  and  1-'.  King.  Improvements 
in  plates,  grids,  or  supports  for  the  elements  of  secondurv 
batteries.     March  4. 

5098.  G.  B.  Baldo.      Improvements  in  electrolytic  pro- 

cesses    :uul    apparatus    therefor.       Complete    Specification. 
March  6. 


5253.  S.  O.  Cowper-Coles.  Improvements  iu  or  con- 
nected with  the  electro-deposition  of  metals.     March  9. 

5263.  H.  A.  V.  Wirth.  An  improved  process  for  the 
electro-plating  or  metallisation  of  wood.     March  9. 

5274.  A.  S.  Smith,  T.  A.  Smith,  R.  J.  Smith, 
S.  Smith,  and  T.  Deakin.  Improved  apparatus  for  the 
electro-deposition  of  metals.     March  9. 

5506.  P.  F.  Ribbe.  Improvements  in  electric  accumu- 
lators.    Complete  Specification.     March  1 1 . 

5584.  A.  Cohen.  Improvements  relating  to  the  use  and 
treatment  of  carbon  in  electro-chemical  or  electrolytic  pro- 
cesses, and  to  apparatus  therefor.     March  12. 

5616.  A.  E.  Peyrusson.  Improved  electrolytic  proces-o 
and  apparatus.     March  12. 

5673.  A.  S.  Elmore.  —  From  J.  O.  S.  Elmore.  Improve- 
ments in  apparatus  for  refining  metals  by  electrolysis. 
March  13. 

Complete  Specifications  Accepted. 
1895. 

4G60.  A.  Hiorns.  Electro-deposition  of  iron  on  copper  or 
other  metallic  surfaces.     March  1 1 . 

7315.  W.  B.  S.  Barber-Starkey.  Electrical  storage  bat- 
teries.    Feb.  26. 

8081.  A.  Schanschieff.  Improvements  in  the  active 
material  for  secondary  and  primary  batteries.     March  4. 

8728.  J.  G.  A.  ithodin.  Improvements  in  plates  for 
secondary  voltaic  batteries.     March  11. 

8905.  C.  L.  R.  E.  Menges.  Primary  and  secondary 
galvanic  batteries.     March  11. 

10,792.  W.  Elliott.  An  improved  dry  battery  for  elec- 
trical purposes,  and  material  for  packing  same.      March  11. 

15,592.  M.  Ekeuberg.  Manufacture  of  perfumes. 
March  11. 

24,172.  A.  C.  Iwanowski.  Improvements  in  or  con- 
nected with  galvanic  batteries.     Feb.  26.    ' 

1896. 

475.  W.  C.  Bersey.     Electric  accumulators.     March  11. 

780.  H.  Leitner.  A  new  or  improved  method  of  manu- 
facturing electrodes  for  secondary  electric  batteries. 
March  18. 

1575.  Siemens  Brothers  and  Co.,  Limited. — From  Sie- 
mens and  Halske.  A  process  for  the  electrolytic  produc- 
tion of  zine  from  its  ores.     March  I. 


XII.— FATS,  OILS,  and  SOAP  MANUFACTURE 
Applications. 

4137.  A.  G.  Brookes.— From  H.  T.  E.  Kirkpatrick.  A 
new  or  improved  method  of  treating  fatty  acids.     Feb.  2  I. 

4138.  A.  G.  Brookes.— From  H.  T.  E.  Kirkpatrick.  A 
new  or  improved  method  of  manufacturing  fatty  acids  and 
their  salts.     Feb.  24. 

4139.  A.  G.  Brookes.— From  II.  T.  E.  Kirkpatrick.  A 
new  or  improved  method  of  manufacturing  stearic  acid. 
Feb.  24. 

4140.  A.  G.  Brookes.— From  H.  T.  E.  Kirkpatrick.  A 
new  or  improved  method  of  bleaching  oil-,  fats,  and  similar 
Bubstances.     Feb.  2 1. 


Complete  Specifications  Accepted. 

1895. 

ssi  l.  W.  P.  Thompson.— From  .1.  11.  Okie.  An  im- 
proved process  for  making  tormentil  >oap  by  the  cold 
process.     Feb.  26. 

23,159.  .1.  1'".  Lester  and  A.  Kiccio.  Apparatus  for 
separating  oleaginous  matter  from  a  solvent.     Feb.  26. 
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XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
EESINS,  INDIA-RUBBER,  Etc. 

Applications. 

3580.  H.  H.  Lake. — Froru  O.  Leproux.  An  improved 
varnish,  chiefly  intended  for  protecting  books  from  the 
attacks  of  insects.     Feb.  17. 

3725.  R.  McKenzie.     Colours.     Feb.  18. 

3906.  W.  Hampe  and  C.  Schnabef.  Improvements  in 
the  manufacture  of  zinc  oxide.     Feb.  20. 

4141.  C.  H.  Owen.     Artistic  -ugar  paint.      Feb.  24. 

4249.  W.  P.  Thompson. — From  ('.  S.Bailey.  Improve- 
ments in  compositions  or  compounds  for  removing  paint. 
Complete  Specification.     Feb.  25. 

4373.  J.  Bradley.  Improvements  in  the  manufacture  of 
spirit  varnish.     Feb.  27. 

4942.  A.  Duval.  Process  for  giving  surfaces  a  phos- 
phorescent coating.     March  4. 

Complete  Specifications  Accepted. 
1895. 

8478.  T.  Lowe.  Improvements  in  non-corrosive  paint  to 
resist  the  action  of  heat  and  atmospheric  influence. 
March  4. 

8915.  H.Fleming.     Manufacture  of  varnish.     March  11. 

21,221.  L.  Knoche.  Improvements  in  the  manufacture 
of  an  oil  and  of  a  varnish  prepared  therefrom.     March  4. 

1896. 

2201.  A.  J.  Boult. — From  L.  P.  Converse.  Improve- 
ments in  materials  or  compounds  for  waterproofing  fabrics. 
March  11. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 


Complete  Specification  Accepted. 
1895. 


14,143.  G.  A.  Maeiutire. 
manure.     March  1 1 . 


An  improved  odourless  liquid 


Improvements   iu   tanning  for  the 
Feb.  17. 


3518.  R.   D.  Bailey, 
production  of  leather. 

3715.  J.  W.  Peirson  and  F.  A.  T.  Moor.     Improvements 

in  the  art  or  process   of  treating  skins.     Complete   Specifi- 
cation.    Feb.  IS. 

3773.  J.  B.  Scammell  and  E.  A.  Muskett.  Improvements 
in  the  manufacture  of  leather.    Feb.  19. 

3901.  F.  B.  O.  Hawes.  Improvements  in  the  treatment 
of  leathers  for  their  better  preservation  and  surface  pre- 
paration.    Feb.  20. 

4057.  F.  B.  O.  Hawes.  Improvements  ir.  the  manufac- 
ture of  material  suitable  for  belting,  carding  cloths,  soles 
of  boots,  and  like  uses.     Feb.  22. 

4199.  J.  Hall.  Improvements  in  machinery  for  treat- 
ing skins,  hide  leather,  and  like  substances.     Feb.  25. 

5644.  J.  A.  Mcintosh.  An  improved  method  of  treating 
hides  and  skins,  &c.     March  13. 

Complete  Specifications  Accepted. 
1895. 
7365.  M.  Schmeltzer  and  C.  Ascham.     See  Class  VII. 
8215.    H.    Schmiedel.       Manufacture    of    imitation    or 
artificial  leather.     March  11. 

8960.  O.  Thiele  and  J.  Stacker.  Manufacture  of  artificial 
leather.     March  11. 

XV.— AGRICULTURE  and   MANURES,  Etc. 
Applications. 

4946.  A.  A.  Yvert  and  C.  J.  Yvert.  Improvements  in 
the  manufacture  of  superphosphates.    March  4. 

5495.  J.  S.  Wallace  and  J.  Castell-Evans.  Improved 
processes  for  the  production  of  nitrogenous  and  other  sub- 
stances.    March  11. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

3565.  M.  Zahn.  Improvements  in  -ugar  refining.  Com- 
plete Specification.     Feb.  17. 

3613.  E.Shaw.  Improvements  in  and  relating  to  boil- 
ing sugar  and  other  syrups.     Feb.  18. 

3890.  E.  Bert.  Improvements  iu  or  relating  to  the  puri- 
fication of  saccharine  liquids  or  syrups.     Feb.  20. 

4560.  D.N.Bertram.  Improvements  in  and  relating  to 
>t  rainers  for  treating  paper  pulp,  separatingfibrous  materials 
from  starch,  and  like  purposes.     Feb.  29. 


XVLL— BREWING,  WINES,  SPIKITS,  Etc. 
Application-. 

4415.  E.  Lofts  and  G.  H.   K.  Dabbs.     Improvements  in 
or  relating  to  brewing.     Feb.  27. 

4598.  H.    H.   Lake.     From   J.   Effront.     Production   of 
yeast.     March  11. 

Complete  Specification  Accepted. 

189C. 

-Vis;.  A.  Myers.     Improvements    i-.i   processes  of  manu- 
facturing fermented  and  distilled  liquors.     March  11. 


XVI1L— CHEMISTRY  OF  FOODS,  SANITARY 
CHEMISTRY,  and  DISINFECTANT-. 

Applications. 
A. — Chemistry  of  Foods. 

3833.  J.  Dunn  and  W.  Dunn.  Improvements  in  treating 
lentils,  peas,  anl  other  leguminous  vegetables  to  obtain 
new  alimentary  products.     Feb.  20. 

3933.  P.  Walsh.  Walsh's  new  and  improved  method  of 
curing  and  preserving  and  flavouring  oxen,  cattle,  pigs, 
sheep,  fowls,  and  fish  for  human  food  and  other  purposes 
Feb.  21. 

5218.  G.  M.  Keevil.  An  improved  method  of  preserving 
provisions  iu  the  fresh  state.     March  9. 

5749.  D.  Fiukler.  A  process  for  the  preparation  and 
extraction  of  albuminous  substances  from  animal  or  vege- 
table mixtures  and  products.     March  14. 

B. — Sanitary  Chemistry. 

4449.  J.  W.  Slater  and  J.  Parkinson.  Improvements  in 
dealing  with  foul  and  waste  effluents  from  bleach  works 
and  the  like,  and  in  means  therefor.     Feb.  28. 

."■055.  J.  T.  Wood  and  J.  A.  Brodie.  Improvements  in 
and  relating  to  the  treatment  of  sewage,  and  in  apparatus 
therefor.     March  13. 


C. — Disinfectants. 

5119.  W.  Hanlon.  A  combined  deodorising,  disinfecting, 
detergent,  and  saponifying  mixture.     March  6. 

5381.  P.  O'Dowd.  Composition  for  utilising  and  dis- 
infecting sewage  matter.     Mareli  10. 

5705.  J.  N.  Speuce.  A  new  or  improved  insecticide. 
March  13. 
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Complete  Specifications  Accepted. 
A. — Chemistry  of  Foods. 
1895. 
■i  189.  A.  Dubuisson.     Manufacture    of  margarines  and 
natural  butters  and  apparatus  therefor.     March  11. 

577G.  A.  Eckardt.  A  new  process  of  torrefying  coffee. 
March  IS. 

1896. 

2709.  B.  Dunn  and  W.Dunn.  Improvements  in  treating 
barley  to  obtain  a  new  alimentary  product.     March  11. 

3130.  YV.  1'.  Thompson. — From  The  New  Process  Food 
Co.  Improvements  in  and  relating  to  granulated  or 
powdered  food  extracts.     Marcb  18. 

B. — Sanitary  Chemistry. 

1895. 

8256.  T.  Boyle.  An  improved  method  of  purifying 
water.      March  4. 

C. — Disi7ifectants. 

1895. 

8575.    J.   J.    A.    Trillat.      Improvements   in    vaporising 

apparatus,  more  especially  for  ase  in  producing  vapours  of 
formic  aldehyde  or  formol  for  disinfecting  purposes. 
March  18. 

9535.  I.  S.  McDougall  and  J.  T.  McDougall.  Improve- 
ments in  insecticides.     March  IS. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

4197.  O.  Tietze.  Process  for  increasing  the  suppleness 
or  pliability  of  paper.     Feb.  a  8. 

4560.  D.  N.  Bertram.     See  Class  XVI. 

4713.  C.  F.  Cross.  Improvements  in  the  manufacture 
of  alkali  cellulose.     March  2. 

5665.  J.  Bradley.  Improved  method  of  utilising  the 
sludge  or  waste  products  from  paper  mills.     March  13. 

Complete  Specification  Accepted. 

1896. 
2388.    F.    W.    Hall.     Improved    apparatus   for   straining 
paper  pulp  and  the  like.     March  1 1 . 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   and  EXTRACTS. 

Applications. 

3555.  J.  C.  Richardson.  Improvements  in  or  relating 
to  the  manufacture  of  camphors  or  like  compounds.    Feb.  1 7. 

:;7og.  d.  V.  Johnson From  Vereinigte  Chininfabriken 

Zimmer  and  Co.  Improvements  in  the  manufacture  and 
production  of  a  pharmaceutical  product.     Feb.  18. 

3791.  G.  I'>.  Ellis. — From  La  Soc.  Chimique  des  Csines  du 
Rhone  anet.  (I.  P.  Mounet  and  Cartier.  The  manufacture 
of  new  compounds  from  pheuetidine  and  its  homologues. 
Feb.  19. 

3998.  A.  J.  Boult. — From  G.  Barthel.  Improvements  in 
or  relating  to  a  process  and  apparatus  for  the  preparation 
of  aldehydes.     Complete  Specification.     Feb.  21. 

4511.   II.  Archer.      Digestinc.      I'eb.  29. 

4991.  .1.  V.  Johnson. — From  Vereinigte  Chininfabriken 
Zimmer  and  Co.  The  manufacture  and  production  of  new 
pharmaceutical  preparations.     March  5. 


,>2'.r.i.  W.  Cray.  An  improved  process  and  apparatus 
for  the  manufacture  of  methyl  aldehyde  (formie  aldehyde) 
March  9. 

5190.  O.  Imray.— From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.    Manufacture  of  di-iodo-salici  lie  acid 

March  1 1 . 

5672.  E.  Langheld.  Ozone  compounds  for  medicinal 
purposes.     Complete  Specification.     March  13. 

Complete  Specifications  Accepted. 
1895. 

5255.  O.  Porsch.     Processes  of  and  apparatus  for  making 

pure  acetone.     March  IS. 

1896. 

21.  YV.  Majert.  Manufacture  or  production  of  vanillin. 
March  4. 

XXI.— PHOTOGRAPHIC  MATERIALS  and 
PROCESSES. 

Applications. 

3765.  J.  Martyu.  An  improved  method  of  producing 
photographic  prints.     Feb.  19. 

3902.  S.  I).  Rowland.  Improvements  in  skiagraphy  or 
photography  by  means  of  Rontgen's  .c-rays.     Feb.  20. 

3997.  I.  N.  V.  Bablon.  Improvements  in  photographic 
plates.      Feb.  21. 

4023.  A.  YV.  Porter.  Improvements  in  the  manufacture  of 
high  vacuum  bulbs  for  photographic  purposes.     Feb.  22. 

4244.  C.  D.  Ahretis.  A  method  of  obtaining  light  of  any 
desired  colour  for  the  purposes  of  ehromo-photography 
without  the  use  of  coloured  glass  screens.     Feb.  25. 

4286.  C.  O.  Weber.  Improvements  in  the  manufacture 
of  photographic  plates  of  high  sensitiveness  to  dark  rays  ami 
radiations.     Feb.  26. 

Complete  Specification  Accepted. 
1895. 

9438.  F.  Hrdliczka-C'siszar.  Improved  printing  silver 
nitrate  paper  for  photographic  purposes  and  process  of 
preparing  same.     March  18. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

4509.  W.  Greaves  and  E.  M.  llann.  Improvements  in  or 
relating  to  explosives.     Feb.  28. 

4714.  M.  Bals.     Process  for  rendering  amorphous   phos 
pliorus  applicable   as  substitute  lor    the  yellow  phosphorus 
for  matches,  primings, and  the  like.    Complete  Specification. 
March  2. 

5432.  ( >.  Xagel.  Improvements  relating  to  the  production 
of  nitrocellulose  compounds.     Marcb  10. 

5575.  A.  Pain.  Improvements  in  chips'  signal  lights, 
rockets,  and  similar  fireworks.      March  12. 

5687.  W.  P.  Thompson.— From  B.  T.  Steber  and  W.  E. 
Cook.  Improvements  in  apparatus  for  making  lucifer 
matches  or  the  like.     Complete  Specification.     March  13. 

Complete  Specifications  Accepted. 
1896. 
949.    YV.   Theodorovic.     Production  of  explosives  bom 
reduced  and  nitrated  cellulose  bodies.     March  18. 

2575.  II.  II.  Lake. — From  Tried  Kxupp  (irusonwerk. 
An  improved  process  and  apparatus  for  the  manufacture  of 
explosives.      March  11. 
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NOTICES. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  whose 
names  are  placed  in  italics  in  the  list  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Dr.  Edward  Schunck,  F.R.S.,  has  been  nominated  to  the 
office  of  President ;  and  Mr.  Thomas  Tyrer  has  been 
nominated  Vice-President  under  Rule  11. 

Prof.  A.  K.  Huntington,  Mr.  A.  H.  Mason,  and  Mr.  G.  N. 
Stoker  have  been  nominated  Vice-Presidents  under  Rule  8 ; 
and  the  Treasurer  and  Foreign  Secretary  have  been 
nominated  for  re-election  to  their  respective  offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council  under  Rule  18.  Nomination  forms  for  this 
purpose  can  be  obtained  from  the  General  Secretary  upon 
application. 
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Extract  from  Rule  18  : — "  No  such  nomination  shall  In- 
valid unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  any  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 

The  Annual  General  Meeting  will  be  held  in  London  on  the 
15th,  16th,  and  17th  July  next.  A  provisional  programme 
is  enclosed  with  this  number  of  the  Journal.  Tickets  of 
Membership  will  be  issued  in  time  for  the  meeting,  and 
will  form,  as  heretofore,  vouchers  for  visits  to  works  and 
excursions. 

Collective  Index. 
A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  he 
ready  in  the  current  year.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 

The  prices  will  be  as  follows : — 

To  Members  (see  Rules  25  and  27)  who  make 
application  with  remittance,  not  later  than 
June  30,  1896 Each  copy     5s. 

To  Members  (see  Rules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and  Exchanges  on  the  Society's  List,  and 
Past  Members  (see  Rule  30) Each  copy    10s. 

To  Subscribers „       12s.  6<f. 

To  others „  1 5s. 

Memorial  to  the  late  Pbof.   IUxmy,  F.R.S. 

This  Memorial  will  take  the  form  of  a  statue  to  be  placed 
in  the  Museum  of  Natural  History,  and  a  medal  in  connec- 
tion with  the  Royal  College  of  Science,  while  the  surplus 
will  he  devoted  to  the  furtherance  of  biological  science. 
Donations  towards  the  fund  should  be  sent  to  Mr.  G.  B. 
Howes,  Hon.  Sec.  Huxley  Memorial  Committee,  Royal 
College  of  Science,  South  Kensington,  S.W. 

Memorial  to  the  late  Prof.  Pasteur. 

At  a  meeting  of  the  Provisional  Committee  of  the  British 
Section  of  the  Pasteur  International  Memorial,  held  on 
March  21st  last,  Sir  Joseph  Lister  in  the  chair,  it  was 
unanimously  resolved,  "  That  application  be  made  for  sub- 
scriptions towards  the  erection  of  a  monument  to  Pasteur 
in  Paris  from  persons  in  the  United  Kingdom,  India,  and 
the  Colonic-,  interested  in  science  and  the  various  industries 
which  have  beeu  benefited  by  Pasteur's  labours."  An 
Executive  Committee  was  formed  consisting  of  Sir  Joseph 
Lister,  Sir  John  Evans,  Sir  Henry  Roscoc,  Dr.  Thorne 
Thome,  and  Prof.  Percy  Frankland  (Hon.  Sec).  Sub>cri]>- 
tious  may  he  scut  to  Sir  John  Evans,  who  will  act  as  Hon. 
Treasurer,  at  the  Royal  Society,  Burlington  House,  W. 

Address  to  Prof.  Canizzaro. 

At  a  meeting  of  Council  held  on  March  23rd  it  was 
unanimously  resolved  to  present  an  address  of  congratu- 
lation to  Prof,  (anizzaro  on  the  attainment  of  his  seventieth 
year  of  age,  which  occurs  on  .Lily  12th  next.  The  draft- 
ing of  the  address  was  placed  in  the  hands  of  the  Hi 
Foreign  secretary  of  the  Society. 

International  Cohokesb  o»  Applied  Chemistry. 

This  Congress  will  be  opened  in  Paris,  possibly  at  the 
Hotel  "  des  igriculteurs  <le  France,"  on  Monday,  July  27th 
next,  ami  will  continue  for  about  ten  days.     All  enquiries 

and  adhesions  should  be  addressed  to  the  General  Secretary 
of  the  Conference.  156,  Bd.  Magenta,  Paris. 


LIST    OF   MEMBERS    ELECTED  23rd  APRIL  1896. 
Boot,  John  C,  Brooklvn  Distilling  Companv,  Kent  Avenue, 

Brooklyn,  X.Y.,  U.S.A.,  Chemist. 
Burford,  Samuel  F„   Eastleigh,  Queen's  Road,  Leicester, 

Analytical  Chemist. 
Crawford,  Alex.,    113,   Fenchurch    Street,  E.C.,  Chemical 

Merchant. 
Crosfield,    George    R.,     Walton    Lea,     Warrington,     Soap 

Manufacturer. 
Eimer,  August,  220,  East    19th   Street,  New  York,  U.S.A., 

Druggist. 
Graham,   \V.   Harry,    115,  Broadway,  New  York,  U.S.A., 

Industrial  Chemist. 
Hart,  Bertram,  c  o  Tennants  and  Co.,  Clayton,  Manchester, 

Analyst. 
Humphrey,    11.   A..   West    View.  YVinnington,   Northwich, 

Departmental  Manager  of  Chemical  Works. 
Job,   Kobe,  4:!0.    Franklin    Street,   Reading,    Pa,,  U.S.A.. 

Analytical  Chemist. 
Jones,     G.    Cecil,    Basingstoke    Ironworks,    Basingstoke, 

Works  Chemist. 
Kohstamm,  E.  H.,  44,  West  Broadway,  New  York,  U.S.A., 

Colour  Maker  and  Importer. 
Manoukian,      Wahan,      173,     Palatine     Road,     Didsbury, 

Manchester,  Analytical  Chemist. 
Mather,    Win.,    Salford    Ironworks,    Salford,    Manchester, 

Chemical  and  Mechanical  Engineer. 
Maytielil,   A.   S.,  c/o  S.  Tudor  and  Co.,  Lead  Works,  Hull, 

Analyst. 
Queeny,  John  F.,  c,o  Merck  and  Co.,  New  York,  U.S.A., 

Chemical  Merchant. 
lleid,   Kobe,   Chestnut   House,   Horbury,   near    Wakefield, 

Student. 
Saunders,  Walter  M.,  Olueyville,  R.I.,  U.S.A.,   Analytical 

Chemist. 
Shimomura,   K.,  Harris  School  of  Science,  Kioto,  Japan, 

Professor  of  Chemistry. 
Smith.    Harold    Wilson,   4,  Northhrook    Road,   Lee,    S.E., 

Chemical  Engineer. 
Sunderland,    Arthur,    2,    Rothesay    Road,   Luton,    Beds, 

Teacher  of  Chemistry. 
Wyckoff,  George  H„  c  o  Curtice   Brothers  Co.,  Koehester, 

X.Y.,  U.S.A.,  Chemist. 


CHANGES  OF  ADDRESS. 

Barnes,    E.    A.,    l/o    Hayle;   194,    Hammersmith     Road, 

London,  W. 
Barton.  G.  E.,  1  o   Hatfield  :   Flint    Glass   Works,  Millville, 

X.J.,  U.S.A. 
Benjamin.  Dr.  M..  1  0  Xew  Y'ork  ;  Smithsonian    Institution, 

'  Washington,  D.C.,  U.S.A. 
Beveridge,    Jas.,     l/o     Sweden;   Linelle,    Old    Road    West, 

Gravesend. 
Briggs,    J.    F.,    l/o    Wandsworth;  Sakri,   near  Darbhanga, 

Behar,  India. 
Brock,    John,  1  o    Liverpool ;  Gwern-Tvno,  Colwyn   Bay, 

North  Wales. 
Clans,  W.  H.,lo  Fallowfield  ;  31,   Mauldeth    Road,  With- 

ington,  Manchester, 
i   lemes,  J.  II.  ;  Journals  to  c/o  G.  II.  Alexander,  83,  Lord- 
ship Road,  London.  X. 
Crawley.    A.    H.,    I/o    Schladeru ;  27,  ChatSWOrth    Avenue, 

Aintree,  Liverpool. 
Davis,    II.    J.,    l/o    45 :     65,    Wall    Street,    Xew    Y'ork, 

1  .s.A. 
Dixon,    W.    H..    lo    Wingfield;     Shola,    Selsdon    Road, 

Wanstead,  E. 
Dott,    1>.   li..  l/o  South  Canongate;  co  J.  F.    Macfarlan 

and  «  o.,  93,  Abbey  Hill,  Edinburgh. 
Dowson,  J.  E.,  lo  Great   Queen  street;  39,   Old  Queen 

Street,  Westminster.  S.W. 
Dunn,    Fred.,    lo    306;  316,    Flinders    Lane,    Melbourne, 

Victoria. 

Ede,  H.  !•:..  1  ..  Chile;  251,  School  Road,  Crookes,  Sheffield, 
b'ittica's  Jahresbericht,"  1  o  Marburg;  Dr.  K.  von  Huchku, 
GOttingen,  Germany. 
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Gall,    H.,    l/o  Villers ;  Societe    d'Eleetrochimie,   4,  rue    de 

Trevise,  Paris. 
Gardiucr,   H.   J.,  l/o   London;  33,  Bank  Street,   Hillhead, 

Glasgow. 
Garton,  K.  S.,  l/o  Birmingham;   26a,  Park   Road,  Regent's 

l'ark,  N.W. 
Hebden,  J.  C. ;  Journals  to  40,    South  Water  Street,  Provi- 
dence, R.I.,  U.S.A. 
Hendrick,  Jas.,  l/o  Glasgow ;  Marisehal  College,  Aberdeen. 
Hodges,  J.  F.,   l/o  Holy  wood;  14,  Alfred  Street,  Belfast, 

Ireland. 
Hopkins,  Erastus,  I'o  Romford  Falls;  12,   Linden  Street, 

Worcester,  Mass.,  U.S.A. 
Kent,  W.  J.,   l/o  Johannesburg;  69,    Park  Side,  Mill   Hill 

Lane,  Derby. 
Lange,  Dr.  M.,  l/o  Westerdokstraat ;  Van  Baerlestraat  94, 

Amsterdam. 
Ltipton,    Sydney,    l/o    Leeds;  A.,  Audley    Mansions,    II, 

Mount  Street,  London,  W. 
Marl'ailane,  J.  A.,  l/o   Mexico;   623,  Hastings    Street  (Box 

655),  Vancouver,  Hritish  Columbia. 
Mackenzie,  T.  E.,  l/o  Ethel  Terrace ;  3,  Stanmore  Terrace, 

Mount  Florida,  Glasgow. 
Mawdsley,  W.  H.,  l/o  Rockhampton  ;  c/o  Gold  Mining  Co., 

Lim.,  Mount  Morgan,  Queensland. 
Napier,   J.    W.,  I'o   Addiewell ;  Gasworks,  Auchterarder. 

N.B. 
Norman,    J.  T.,    l/o   Chelverton    Road  ;  Avalon,    Putney 

Common,  S.W. 
Osmond,  J.    H.,  l/o  Portsmouth  ;  c,o  Smith,  Hell,  and  Co., 

Manila. 
Paul,  Dr.  B.  H.,  l/o  Victoria  Street ;  13,  Fenchurch  Avenue. 

E.C. ;  Journals  as  before. 
Pollitt,  R.  B.,  l/o  London ;  c/o  New  Explosives  Co.,  Ltd., 

Stowmarket,  Suffolk. 
Rawlins,  T.  Beilby,  l/o  Strathclyde ;  37,  Waverley  Gardens, 

Crossmyloof,  Glasgow. 
Reihstein,  Dr.  T.,   l/o   Hanover;  Radebeul,    bei    Dresden, 

Germany. 
Salmon,  E.  H.  R.,  l/o  Brazil ;  70,  Keuuinghall  Road,  Lower 

Clapton,  N.E. 
Scrutton,  W.  J.,  l/o  Billiter  Street  ;  Cue,  West  Australia. 
Stead,    J.    E.,    l/o   Zetland    Road;    11,    Queen's   Terrace, 

Middleshrough. 
Stewart,   R.  Patrick,   I'o  Linlithgow;   21,  Industry   Place, 

Kirkintilloch,  N.Bi 
Tsukiyama.   S. ;  Journals   to   e/o   Yokohama   Specie  Bank, 

120,  Bishopsgate  Street,  E.C. 
Uhlig,  E.  C,  l/o  Millville  ;  c  o    Whitall,  Tatum,  and   Co., 

48,  Barclay  Street,  New  York,  U.S.A. 
Vaughan,  J.  I.,  l/o  Tulse  Hill  ;  2,  Christie  Road,  South 

Hackney,  E. 
Watinough,  B. ;    Journals  to   Upper   Regent    Street,  Belle 

Vue,  Wakefield. 
Watson,  Jas.,  l/o  Caldwell ;  48,  West  Park  Terrace,  South 

Shields. 
Weldon,  E.,  l/o  Radford  Road,  Egypt  Road,  New  Basford, 

Nottingham. 
Williams,  Thos.,  l/o  Birmingham;  Marie  Rose  G.  -M.  Co., 

Ltd.,  Box  271,  Johannesburg,  S.A.R. 
Wotherspoon,  P.,  1,  o  Prospect  Terrace  ;  2,  Suffolk  Street, 

Jarrow-on-Tyne. 
Young,   Dr.  Sydney,   l/o  Aberdeen  Terrace;   10,  Windsor 

Terrace,  Clifton,  Bristol. 


CHANGES   OF  ADDRESS  REQUIRED. 
Neilson,  Thos.,  1  o  Ogden,  Utah,  U.S.A. 
Slater,  Sydney  H.,  l/o  Johannesburg,  S.A.R. 


IBcatft* 

Bower,  H.,  Gray's  Ferry  Koad,  Philadelphia,  Pa.,  U.S.A. 


aonijon  jfrfrti'oiu 

The  Chemical  Society's  Rooms,  Burlington  House,  W. 

Chairman  :  1!.  E.  R.  Nmclands. 

Vice-Chairman:  It.  JLsscl. 

Committee : 


W.  <i.  Blagdm. 

B.  Blount. 

C.  F.  Cross. 
S.  Hall. 

E.  Grant  Hooper. 
T.A.  Laioson. 

.11.  V,sset. 
11.  de  Mosenthal. 

Hon.  Local  Secretary  :  John  Heron 
110,  Fenchurch  Street,  E.C. 


E.  O'Neill. 
S.  Rideal. 

CO.  Adair  Roberts. 
A.  sh,  ,/rer. 

F.  Napier  Sutton. 
Win.  TUorp. 
Lewis  T.  Wright. 


The  names  iu  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  have  been  elected  to  fill  the  vacancies,  and  will 
take  office  in  July  next :— Chairman :  K.  Messel.  Committee- 
W.  J.  Dibdin,  R.  J.  Friswell,  D.  Howard,  B.  E.  R.  Newlands, 
B.  Redwood,  and  T.  Tyrer. 

SESSION'  18:13-96. 
May  1th.— Mr.  E.  J.  Wall.    "Chromatic  Photography." 
June  1st:— 

Mr.  VT.  Oowland.    "Japanese Metallurgy."    Part  I. 

Mr.  8.  Cowper-Coles.    "The  Electro-deposition  of  Zinc." 

Meeting  held  Monday,  April  With,  1896. 


MR.  n.  e.  r.  newlands  in  the  chair. 


MOISTURE  IN  WOOD  PULP. 

B1    K.  W.  SINDALL. 

Tins  subject  very  naturally  divides  itself  into  two  sections, 
the  one  dealing  with  the  question  of  atmospheric  moisture! 
and  the  other  with  more  practical  considerations  involved 
in  sampling  and  testing. 

The  former  point  has  been  discussed  at  various  times  in 
the  Journal  of  the  Society,  the  most  recent  contribution  on 
the  subject  being  a  paper  by  Messrs.  Readman  and  Gemmell 
in  1893  (this  Journal,  1893,  1005).  These  gentlemen 
studied  the  variation  in  moisture  and  in  the  weight  of 
different  wood  pulps  caused  by  altered  conditions  of  atmo- 
spheric humidity,  which  conditions  were  obtained  by 
artificial  means,  viz.,  the  more  or  less  complete  saturation 
of  the  air  from  steam  obtained  by  boiling  water  in  an  open 
vessel,  in  order  that  the  range  of  humidity  might  be  as 
hug.-  as  possible. 

The  general  conclusions  arrived  at,  as  the  result  of 
observations  extending  over  a  few  weeks,  seemed  to  point 
to  an  average  of  10  per  cent,  of  moisture  as  the  amount 
most  likely  to  represent  the  normal  condition  of  wood  pulp 
m  an  air-dry  state— mechanical  giving  a  somewhat  higher 
figure,  sulphite  a  lower  figure. 

This  variation  in  the  weight  of  pulp,  consequent  on  the 
in.  lease  or  decrease  of  the  saturation  of  the  air  had  also 
received  considerable  attention  in  the  laboratory  of  the 
Daily  Chronicle  Paper  Mills  during  the  same  year  1893- 
but,  unfortunately,  the  observations  recorded  were  not 
sufficiently  numerous  for  the  purpose  we  had  in  view— the 
discovery  of  some  law  establishing  a  definite  relation  between 
the  air-dry  weight  of  pulp  and  atmospheric  moisture 

We  accordingly  repeated  the  investigation  on  a  larger 
scale  m  the  hope  of  (1)  accurately  deciding  the  air-dry 
weight  of  wood  pulp  for  normal  atmospheric  conditions 
common  to  this  country  ;  (2)  obtaining  the  average  weight 
for  the  whole  period  of  observation,  together  with  the 
average  humidity;  (3)  from  these  results  to  determine  the 
law  connecting  these  two  variable  quantities. 

The  conditions  of  the  experiment  were  perfectly  simple  • 
the  pulps  were  exposed  in  a  room  on  the  ground  floor  with 
free  access  of  air  through  an  open  window  and  door'  No 
gas  or  fire  was  used  during  the  whole  period,  and  thus  the 
pulp  was  only  subject  to  the  influence  of  the  air  in  its  natural 
state.  The  quantities  originally  weighed  out  were  such  that 
on  reaching  an  approximate  air-dry  state  the  weight  was 
about  100  gnus.,  with  two  exceptions. 


240 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [April  30,  1896. 


The  following  tabulated  statement  gives  the  actual 
condition  of  the  pulp  before  daily  observations  were 
commenced : — 

Pulps  exposed  to  Air,  but  not  absolutely  dried  beforehand. 


Description. 

Mark. 

Amount 
Weighed  out. 

Conditions. 

Receptacle 
used. 

Mt-chanical 

Sulphate 

Soda 

Sulphite  dry 

Sulphite  moist 

A.  1 

A.  3 

B.  5 

C.  7 
V.  9 

E.ll 
E.13 
F.14 
F.16 

S00  grins,  wet 

200 

200 

100  grms.  dry 

300  grins,  wet 
200 

Torn  up  fine 
Thick  sneets 
Torn  up  fine 

Thick  sheets 

Wire  cage. 

Shallow  tray. 
Wire  cage. 

Shallow  tray. 

Wire  cage. 

Shallow  tray. 

Pulps  absolutely  dried  before  being  exposed  to  Air. 


Mechanical 


Sulphate 

Soda 

Sulphite  dry 

Sulphite  moist 


200  grins,  wet 
100  gnus,  dry 


A.  2 

A.  4 

B.  6 

C.  8 
D.10 

E.12  „ 

F.15  '  200  grms.  moist 


Torn  up  fine 
Thick  sheets 
Torn  up  tine 


Wire  cage. 


In  this  way,  the  influence  of  the  high  temperature  on  the 
sensibility  of  the  pulp  to  atmospheric  changes  could  easily 
be  studied. 

It  should  be  noticed  that  the  same  samples  were  used 
during  the  whole  investigation — a  fact  which  ought  not 
to  be  overlooked — and,  in  order  to  check  the  results,  the 
contents  of  each  receptacle  were  carefully  turned  out  every 
three  months,  the  cages  and  trays  cleared  and  dusted,  and 
the  counterweights  tested.  The  dust  which  accumulated 
during  the  period  was  duly  ascertained,  but  proved  to  be  a 
negligible  quantity,  while  the  possibility  of  error  in 
weighing  was  reduced  to  a  minimum  by  the  use  of  re- 
ceptacles exactly  equal  in  weight,  and  balanced  during  the 
operation  of  weighing  by  a  constant  counterpoise. 


Before  daily  readings  were  properly  commenced,  the 
whole  of  the  samples  were  freely  exposed  for  one  month,  in 
order  that  the  moist  pulps  might  be  deprived  of  all  excess 
moisture,  and  that  the  absolute  dry  pulps  might  absorb  all 
that  was  possible,  after  which,  for  12  months,  the  readings 
were  taken  practically  every  day,  and  included  the  exact 
weighing  of  the  pulps  to  within  0-02  grm.,  together  with  the 
observations  of  the  hygrometric  conditions  of  the  air  as 
recorded  by  an  ordinary  dry  and  wet  bulb  hygrometer. 

No  useful  purpose  would  be  served  iu  giving  the  details 
of  the  results  obtained,  so  that  in  order  to  avoid  a  multi- 
plicity of  figures,  which  would  only  tend  to  confusion,  the 
following  tables  have  been  constructed,  in  which  all  the 
records  necessary  for  our  object  are  presented. 

Instead  of  giving  the  figures  for  each  of  the  16  samples, 
the  readings  have  been  reduced  to  nine  columns  by  taking 
the  average  results  for  duplicate  pulps  exposed  under 
precisely  similar  conditions. 

At  the  headings  of  the  respective  columns  the  word 
"  air "  may  be  taken  to  mean  that  the  figures  refer  to 
pulps  which  have  been  allowed  to  get  dry  by  simple  expo- 
sure to  air,  while  by  "  abs.,"  the  contraction  for  "  absolute," 
we  may  understand  that  the  pulps  were  first  dried  to  a 
constant  weight  at  100°  C.  before  being  placed  with  the 
samples. 

With  the  exception  of  the  pulps  exposed  iu  the  form  of 
thick  sheets,  the  results  recorded  in  every  column  represent 
the  figures  obtained  as  the  mean  of  duplicate  tests  with 
different  brands  of  pulp. 

Table  I.  gives  the  average  monthly  results  calculated 
from  the  daily  observations  taken  during  the  period  of 
12  months.  These  results  are  all  given  in  a  form  which  at 
once  reveals  the  air-dry  weight  of  pulp  containing  88  parts 
of  absolute  dry  fibre — a  method  of  expression  which  has  its 
own  advantages,  and  which  will  be  appreciated  by  members 
who  are  more  directly  interested  iu  this  question  of  moisture 
in  wood  pulp,  on  account  of  the  fact  that  the  trade  in  this 
article  is  based  upon  the  assumption  that  88  parts  of 
absolute  dry  pulp  is  equivalent  to  100  parts  of  air-dry  pulp, 
although  quite   recently  contracts  have  been  and  are  now 


Table  I. 


The  Air. 

Mechanical. 

Month. 

Dry  Bulb. 
°F. 

Wet  Bulb. 
0  -pt 

Difference, 

Dew 
Point. 

°F. 

Relative 
Humidity. 

Air.               Abs. 
Nos.  1,  5.       Nos.  2, 6. 

Air  [Sheets). 
No.  3. 

Aba.  (Sheets). 

No.  4. 

48-5 

54-6 

54-85 

60-81 

60  -48 

84-04 

58-87 

55-2 

62-2 

47-4 

38-8 

35-0 

5f70 

46-2 

51-96 

51-73 

57-92 

68*48 

61-3 

58-98 

OS-! 

50-64 

45-6 

37-6 

53-43 

2-3 

2-66 

3-11 

2-88 

3-0 

2-74 

1-95 

1-8 

1-55 

1-78 

1-2 

2-27 

48-70 

40-3 

48-S1 

65-48 

60-9 

59-0 

55-16 

SI -72 

4SV1 

43-7 

86-0 

50-26 

88-2 

82-1 

80-13 

82-9 

88*7 

88-9 

87-5 

88-24 

89-1 

86-6 

89-8 

85-1 

105*22            102-76 
104-26             102 '29 

104-S2 

103- 17 
102*68 
103*07 
102*70 

103-05 
104*21 
104-66 
104-71 

105-22 
105-50 
104-56 

104-00 

101*84 

101-45 

July 

103-61 

103 -92 
103-61 
103-92 
104-92 
105-17 
105'18 
105-45 
L05-78 
105'02 

104-66 

102 'OS 
102-59 
102-50 
102*84 
103-90 
104-63 
104*52 
105-35 
105-61 

torso 

103-05 

101-29 
101-81 

loros 

102-ls 

103*18 
104*13 

104-12 
104-60- 

ior;.-> 

101-81 

102-94 

Sulphate  and  Soda. 

Sulphite. 

No.  of 

Month. 

Air. 
Nos.  7,' 

).                N 

Abs. 

«.  8,  10. 

Air. 

Nos.  11, 1! 

1, 14. 

lbs.                    Air  (Sheets). 
Nos.12.lS.                    No.  16. 

Readings. 

99-16 
98-60 
86*37 
98-90 
98*85 
98*18 
100-06 
LOO'S) 

100*09 

100-46 
100-77 
99-90 

99-55 

98-74 
98-82 

:is-iii 

98-55 
98-64 
9S'S4 
99-78 
100-08 
89-95 
100-38 
100-02 
88*70 

99-28 

100-8C 
100-2( 
99-80 
100-8! 
100-M 
lOO'Sf 
101-53 
101 -82 
101'7( 
102-11 
102-K 
101 -6C 

101'Oi 

88-78 
98-20 

D8-60 
08-51 
88-78 
LO0-78 
101*19 
101-12 
101-48 

10H-71 

100-31 

100-91 
99-82 
99*16 
9:i-57 
99*38 
88*75 
100*84 
HKl-sll 
100-62 
101*32 
101*54 

100-32 
100-33 

25 

25 

Mav 

2a 

26 

2f 

24 

23 

25 

24 

20 

20 

20 

281 
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Table  II. 


Remarks. 


The  Air. 


Date. 


??/ 


Wet. 
°F. 


Difference. 


Dew- 
Point. 
°F. 


j  Humidity. 


Mechanical. 


Air. 
Nos.  1,  5. 


Maximum  reading 

Minimum  reading 

Special  low  result  obtained 

Difference   between    maximum    ami 
minimum  readings. 

Average  for  month  of  June  1894 

Average  for  month  of  June  1895 


Oct.  13 

July  4 

June  26, 1895 


64*8 


57 
58;  1 


2-.ss 
6-7 


55' 5 

52-7 


98*0? 
66*5! 

5T4 
41-6 

82-9 
65-3 


100-70 
101*28 

ll'.f  SS 

6'82 

10S-92 
101-43 


Abs. 
Nos.  2,  6. 


106  •til! 

100' OS 

99-07 

7-59 

102-59 

100-  H 


Remarks, 


Mechanical. 


Sulphate  and  >  da 


Air 

(SI), ..■Is'. 
No.  3. 


Abs. 

(Sheets). 

No.  4. 


Air. 
Nos.  7.  9. 


Abs. 
Nos.  8, 10. 


Sulphite. 


Air. 
Nos.  11, 13,14. 


Abs. 
Nos.  12, 15. 


Air 

(Sheets). 
No.  16. 


Maximum  reading 

Minimum  reading 

Special  low  result  obtained 

Difference    between     maximum    and 
minimum  readings. 

Average  for  month  of  June  1894 

Average  for  month  of  June  1895 


1H7-42 
100-38 

99-11 

s-.'U 

103  07 
100-38 


106-  52 

98-70 
98-07 

8-45 

101-81 
99-45 


102*64 
96-64 

96-09 
6-55 

98-90 
97-11 


102-16 

96   ii 

95-87 

6-29 

98*56 
96-71 


NU-01 

97-97 

97-33 

6-71 

100-33 
98-35 


103-60 

97-22 

96-40 

7-20 

99-50 
97-32 


103-65 

96-71 

95  "85 

7-80 

99*67 

96-72 


being  made  on  the  basis  of  10  per  cent,  and  not  12  per  cent. 
moisture. 

The  various  points  of  interest  to  be  noticed  in  these 
tables  are  as  follows  : — 

(1.)  In  every  case  the  susceptibility  of  absolutely  dried 
pulp  to  changes  in  the  atmosphere  is  less  than  that  of  pulp 
which  has  not  been  submitted  to  the  temperature  of  100°  C. 

(2.)  That  the  method  of  exposure,  sampling,  and  drying 
exercises  a  material  influence  on  the  air-dry  weight. 

(3.)  That  the  difference  between  the  air-dry  weight  of 
mechanical  and  chemical  pulps  is  too  great  to  allow  of  a 
universal  percentage  of  moisture  being  used,  even  for  trade 
purposes. 

(4.)  That  the  average  percentage  of  moisture  for  this 
period  exceeds  12  per  cent. 

(5.)  That  the  difference  between  the  maximum  and 
minimum  observations  is  extraordinarily  Large. 

(6.)  That  the  relative  humidity  for  each  month  and  for 
the  whole  year  is  very  high. 

In  discussing  these  points  we  may  first  notice  the 
conditions  of  the  experiment  in  regard  to  the  atmosphere 
were  decidedly  abnormal. 


Average  for  12  Months. 


Official  I  normal), 

for  all  Years  at 

Greenwich. 


Temperature  of  the  air...  58*9 

Wet  -bulb  thermometer  . .  ]  54*6 

Difference j  4*3 

Calculated  dew  point 51-16 

Relative  humidity  (satu-  i  75'20 
ration  =  100). 


Experimental, 
for  1894. 


54-7 
52  -43 
2-27 
50-26 
85  10 


In  order  to  clearly  indicate  the  relation  of  the  air-dry 
weight  to  humidity,  the  tables  given  above  must  be  reduced. 
The  only  difficulty  which  presents  itself  is  the  difference  in 
the  weight  of  pulp  as  determined  on  stove-dried  and  air- 
dried  samples,  as  the  method  of  drying  the  pulp  to  an 
absolute  dry  state  before  exposure  influences  the  weight 
considerably  In  following  out  the  mode,  however,  for 
establishing  the  connection  between  these  two  qualities,  we 
may  for  the  present  content  ourselves  with  reducing  tables 
I.  and  II.  into  another  form  showing  the  average  results  of 
the  figures  obtained,  as  in  Table  III. 

The  average  results  for  the  whole  year,  when  the  readings 
have  thus  been  finally  reduced  to  the  smallest  bulk,  give  as 
the  air-dry  weight  of  pulp  which  contains  8S  part*  of 
absolute  dry  fibre:  mechanical  103-81,  sulphate  and  soda 
99-42,  sulphite  100-60,  the  relative  humidity  being  85  per 
cent. 


Table  III. 


Relative 
Humidity, 

Mechanical. 

Sulphate  and 

Soda. 

Sulphite. 

H. 

Nos.  1,2,3, 
4,  5,  6. 

Nos.  7.  8,  9,  1". 

Nos.  11,12,  IS,  14, 
15,  16. 

Average. 

Average, 

Average. 

51-4 

99-03 

95-98 

96-53 

60-00 

100-04 

96-42 

96-85 

65-30 

100-42 

96-91 

97-45 

77-20 

102-24  '! 

98-60 

99-30 

80-13 

102-41 

98-21 

99*30 

s2-l„ 

1H2-7S 

9S-41 

99-74 

B2-70 

102-58 

98-70 

W69 

82-90 

102-84 

98-78  • 

99-80 

S3  -20 

103-55 

98-95 

100-80 

B3-90 

103-17 

98-98 

100-03 

86-10 

103-81 

!'0-42 

100*60 

B6-60 

105-13 

100-41  i 

101*68 

B7'60 

104-55 

99'92  ? 

101-04 

88-24 

104-64 

100-23 

100-93 

89-10 

104-63 

100-02 

101-14 

90-00 

105-40 

100-7" 

101*90 

93-00 

106-82 

102-40 

103-76 

These  figures  cannot  be  accepted  as  perfectly  accurate, 
because  a  certain  amount  of  irregularity  is  very  apparent  in 
the  columns,  but  this  is  not  surprising  when  we  consider 
the  conditions  of  the  experiment.  On  the  one  hand,  the 
relative  humidity  is  obtained  from  an  instrument  extremely 
sensitive  to  atmospheric  changes,  and  which,  in  its  usual 
form,  cannot  be  read  exactly  to  more  than  one-half  a  degree 
temperature ;  while,  on  the  other  hand,  the  air-dry  weight 
is  a  quantity  which  only  changes  slowly  and  is  extremelv 
sluggish  in  alteration.  Thus,  while  "the  weight  can  be 
determined  easily  at  any  given  time,  the  relative  humidity, 
measured  by  the  readings  taken  the  same  hour,  may  only 
represent  the  degree  of  saturation  producing  that  weight  of 
pulp  within  about  5°.  It  is  this  fact  which  renders  the 
whole  investigation  a  difficult  task,  but  this  liability  to  error 
is  reduced  to  a  minimum  by  the  use  of  the  table,  because 
the  greater  number  of  observations  are  average  monthly 
results. 

The  precise  value  which  may  be  attached  to  these  figures 
can  be  readily  ascertained  by  adopting  the  plan  of  plotting 
out  a  curve  having  the  absolute  dry  weight  for  its  ordinates 
and  the  relative  humidity  for  abscissae — a  plan  which  not 
only  detects  irregularities  in  observation,  but  serves  for 
their  correction  and  enables  interpolation  of  figures  which 
have  not  been  arrived  at  by  observation,  to  be  accomplished 
for  the  completion  of  the  readings. 


242 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.      [April  30, 1m. 


With  the  possibility  of  error  in  the  degrees  of  humidity 
which  has  just  been  hinted  at,  it  is  somewhat  remarkable 
to  find  that  a  regular  curve  can  be  drawn  through  the  points 
of  observation  thus  plotted  out,  in  such  a  position  that  these 


lie  close  to  and  evenly  distributed  about  it — a  fact  which 
helps  to  confirm  the  accuracy  of  the  table  given  above,  and 
which  must  tend  to  enhance  the  value  of  the  figures  recorded. 
On   this  account,  we  need  have  no  hesitation  in  using  this 
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curve  for  the  purposes  mentioned  at  the  commencement  of 
of  the  paper,  viz.,  the  determination  of  the  percentage  of 
mcisture  in  air-dry  pulp  under  normal  atmospheric  con- 
ditions, and  the  discovery  of  some  simple  mathematical  law 
connecting  humidity  and  air-dry  weight. 

To  do  this,  we  require  a  fresh  table  iu  which  the  atmo- 
spheric conditions  are  represented  by  degrees  of  humidity 
increased  by  equal  amounts,  or  in  which  the  relative  humidity 
forms  a  simple  arithmetical  progression.  This  is  obtained 
from  the  curves  drawn  for  the  three  classes  of  pulp,  and  is 
shown  in  Table  IV. 

Table  IV. 

Figures  obtained  from  the  Curves. 


Relative 

Air-dry  Weight  of  Pulp. 

Average 

Constant 

Humidity 

difference 

H. 

Mechanical. 

Sulphate 
and  Soda. 

Sulphite. 

for  5°  H. 

)-. 

50 

98-95 

95*90 

96-85 

0-26 

S3 

99-30 

96-10 

116-60 

0-.-S3 

1-25 

60 

99-70 

96-85 

96-95 

0-12 

1-27 

G5 

100-20 

96-65 

97-40 

0-52 

1-24 

70 

Kill-so 

1)7 -03 

97-95 

0-68 

1-30 

75 

101-60 

97-60 

98-65 

0-82 

1-22 

80 

102-50 

98-80 

119-50 

1-18 

1-85 

85 

108-76 

99-85 

100 -<>o 

1-52 

1-S4 

IK) 

105-25 

100-80 

102-20 

menn=l'38 

It  is  at  once  evident  from  this  table  that  the  increase  iu 
moisture  does  not  follow  the  same  law  of  arithmetical  pro- 
gression. The  law  connecting  the  two  variable  quantities, 
humidity  and  air-dry  weight  of  wood  pulp,  may  be  expressed 
thus: — If  tile  numbers  representing  humility  form  a  series 
iu  arithmetical  progression,  then  the  weight"  of  wood  pulp 
corresponding  to  those  numbers  produces  a  series  of  figures 
in  geometrical  progression,  thus ; — 

Humidity  =  H,  H  +  </,  II  +  2  d,  II  +  3  d,  II  +   1 ,/, 
Weight  =  W,  W  r,  W  r",  \V  r*,  W  r ', 
where  d  =  5,  r  =  I  "28. 

If  the  value  of  r  be  calculated  separately  for  each  class  of 
pulp,  the  figures  are  1-23,  1-31,  1-31,  respectively. 


The  next  matter  which  requires  some  consideration  is  the 
air-dry  weight  under  normal  atmospheric  conditions  and 
the  percentage  of  natural  moisture. 

Iu  this  country  the  average  normal  degree  of  saturation, 
as  taken  at  Greenwich  Observatory,  is  75  per  cent.,  for  which 
the  weight  of  wood  pulp,  according  to  Table  IV.,  is : 
mechanical,  101-60;  sulphate  and  soda,  97-60;  sulphite, 
98-65  ;  interpolated  figures  which  agree  with  actual  results' 
(compare  Table  III.)  giving  as  the  percentage  of  moisture— 

Per  Cent. 

Mechanical 13-4 

Sulphite io-6 

Sulphate  and  soda 9-1; 

For  practical  purposes,  the  percentage  of  moisture  iu 
air-dry  mechanical  pulp  may  be  taken  at  13  per  cent.,  and 
in  chemical  pulps  at  10  per  cent. 

This  difference  is  too  great  to  allow  of  a  universal 
percentage  of  moisture  being  accepted  for  all  pulps,  and  it 
is  evident  that  it  would  be  more  desirable  to  adopt  a 
different  percentage  for  each  of  the  two  great  classes  of 
pulp  as  indicated. 


The  subject  of  sampling  and  testing  for  the  purpose  of 
arriving  at  the  perceutage  of  air-dry  fibre  present  in  a 
given  consignment  of  wood  pulp,  is  one  of  great  importance 
to  the  paper  trade. 

The  difficulty  of  determining  the  exact  perceutage  is 
apparent  when  the  several  factors  which  control  the  result 
are  taken  into  consideration,  viz.,  (I)  the  large  bulk  of 
the  raw  material,  (2)  the  influence  of  exposure  to  air, 
(3)  the  variation  in  the  gross  weight  of  the  bales,  (4)  the 
ditl'ereuces  in  moisture  between  selected  bales,  (5)  the 
method  of  drawing  samples,  and  so  on. 

Xo  uniform  method  of  sampling  has  yet  been  decided  on 
by  paper-makers  or  analysts,  owing  to  this  fact — that  each 
individual  adopts  some  plan  of  his  own  as  the  one  most 
likely  to  approximate  the  true  percentage  of  air-dry  pulp, 
without  having,  perhaps,  any  time  or  opportunity  to 
compare  with  the  methods  of  others. 

In  the  ordinary  routine  work  of  the  mill  it  is  considered 
sufficient  to  make  a  few  rough  tests  on  the  various  brands 
of  pulp,  with  a  view  of  determining  that  the  amount  of 
air-dry  fibre  is,  at  least,  fully  equal  to  the  quantity 
invoiced. 
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On  the  other  hand,  tlie  utmost  care  is  required  in  the 
event  of  a  dispute  arising  from  the  possibility  of  an  excess 
of  moisture. 

I'sually  10  or  20  bales,  according  to  the  size  of  the 
consignment,  are  considered  enough,  but  the  more  correct 
plan  is  to  sample  a  given  percentage  by  weight  of  the 
whole  parcel,  although  of  course  such  a  rule  may  be 
modified  by  circumstances.  If  the  pulp  is  a  good  brand, 
characterised  by  uniformity  as  to  the  gross  weight  and 
moisture  of  respective  bales,  then  20  or  less  may  prove 
sufficient,  even  in  a  large  delivery  ;  whereas  60  or  70  bales 
may  hardly  be  correct  enough  for  a  pulp  exhibiting 
irregularity  in  moisture  and  weight.  The  anal}  st  must  be 
guided  by  the  condition  of  the  pulp. 

In  the  selection  of  bales,  it  must  be  remembered  that 
the  air-dry  weight  of  the  parcel  is  calculated  on  the  air- 
dry  weight  of  the  few  bales  tested.  Hence  it  is  important 
that  these  should  be  unbroken,  clean  and  uniform  in 
appearance,  and  taken  from  such  parts  of  the  stack  which 
are  not  exposed  to  air.  The  difficulty  of  correct  sampling 
is  greatly  increased  if  bales  which  have  been  unduly  dried 
by  air  or  wetted  by  water  are  chosen  for  this  purpose. 
In  the  actual  sampling  of  these  selected  bales,  the  most 
important  part  of  the  process  is  reached. 

We  propose  to  describe  somewhat  in  detail  the  methods 
of  testing  adopted  at  the  Daily  Chronicle  Paper  Mills,  and 
also  some  experiments  carried  out  in  the  hope  of  determining 
what  method  may  be  considered  as  the  most  exact. 

In  the  case  of  moist  mechanical  pulp,  which  arrives 
packed  in  2-cwt.  or  4-cwt.  bales,  the  following  plan  has 
proved  to  be  fairly  reliable  and  quick  : — 

Alter  the  bales  have  been  weighed,  five  sheets  are  sampled 
in  each,  from  portions  indicated  iu  the  diagram,  viz.,  the 
centre  sheet  (3),  sheets  midway  between  the  centre  and  the 
ends  of  the  bale  (2,  4),  and  two  just  beneath  the  extreme 
outside  sheets  (1,5). 

From  each  sheet  small  pieces  are  chipped  out  with  the 
poiut  of  a  knife,  about  four  or  five  in  number,  and  imme- 
diately dropped  into  a  glass  bottle.  These  pieces>re  chipped 
diagonally  across  the  sheet,  or  across  the  length  and  width 
according  to  the   subjoined  figure  : — 


End  view  of  the  bale. 


Plan  of  some  of  the  sheets  when  sampled. 

With  dry  sulphite  packed  as  sheets  in  the  bale,  the  five 
sheets  are  all  first  withdrawn  from  the  bale,  as  indicated  iu 
the  diagram,  laid  together,  and  small  strips  cut  through  the 
five,  and  bottled,  from  positions  indicated,  thus  : 


Some  very  complete  experiments  have  been  carried  out 
from  time  to  time  to  determine  the  precise  influence  of  the 


various   factors   already   hinted   at,   and   as   these   are    of 
interest  and  utility,  we  venture  to  give  some  of  them. 

The  first  and  most  important  subject  iu  connection  with 
the  question  of  moisture  is  the  iufluence  of  the  method  of 
sampling. 

Three  experiments  were  carried  out,  and  in  each  the 
actual  method  of  sampling  was  different.  All  the  experi- 
ments were  repeated  three  or  four  times',  and  the  total 
amount  of  pulp  handled  was  about  9  tons  of  moist 
(mechanical). 

The  modus  operandi  for  each  experiment  was  as 
follows  : — 

,    (I.)  Six  bottles  were  labelled  numerically  iu  order  for 
the  reception  of  the  samples. 

(2.)  The  bales  were  carefully  weighed  and  sampled 
according  to  a  specified  method,  as  given  in  Table  B. 

(:;.)  After  sampling,  the  whole  of  the  pulp  for  the  test 
under  consideration  was  placed  in  a  tank  and  soaked  over- 
night in  hot  water. 

i  1.)  The  soaked  pulp  was  ground  up  in  the  edge  runner, 
carefully  weighed  up  in  sacks,  and  again  thoroughly 
sampled. 

In  Table  A  the  conditions  of  each  experiment  are  given 
in  detail,  while  the  methods  of  sampling  are  shown  in 
Table  It. 

The  object  in  passing  the  whole  of  the  puip  from  each 
test  through  the  edge  runner  was  to  reduce  the  material 
into  a  uniform  mass  of  particles  which  could  be  weighed 
and  sampled  iu  a  totally  distinct  manner  from  the  usual 
method  as  a  further  check. 

Tablk   A. 


Experiment  I. 


Experiment  II. 


Experiment  III. 


Pulp  had  been  in 
stock  under  cover 
two  months. 

Five    tests   made   on 

15  cwt.  moist  pulp 

for  each. 
Brand  ABC  Brand  X 


Pulps      had     been 
stacked     in     the 
open  about  three  j 
weeks. 

Four  tests  made 
with  I'J  cwt.  moist 
pulii  for  each  test. 


Pulp  was  tested 
immediately  on 
delivery. 

testa    made 

with  20 cwt.  moist 
pulp  for  each. 
Brand  X. 


Table  B. 


Small  pieces  from 

all  five  sheets. 
Narrow  stri] 

diagonally  from 
all  live  she  ts. 

Triangular  pieces 
from  centre  of 
middle  sheet 
only. 

Triangular  pieces 
from  all  five 
sheets. 

Two  special  strips 
cut  at  riiht 
angles  from 
centre  sheet. 

Two  special  strips 
cut  at  ritrht 
angles  from  all 
five  sheets,  as  in 
So.  5. 


Small  pieces  from 

sheets  1,  5. 
Smalt  pieces  from 

sheets  _  i. 

.Small  pieces  from 
sheet  :;. 


Diagonal      strips 
from  sheets  I,  5. 

Diagonal      strips 
from  sheets  2.  !. 


I         mal       strips 
from  sheet  3. 


Small  pieces  from 
sheets  1.  j. 

Small  pieces  from 

sheets  2,  4. 

small  pieces  from 
sheet  3. 


Strips  across 

length  and  width 

Of  sheets  1.5. 

Strips  across 

length  and  width 
of  sheets  2,  1. 

Strips  across 

length  and  width 
of  sheet  3. 


AVe  — Samples  were  drawn  from  every  sack  of  the  pulp  passed 
through  the  edge-runner,  and  six  or  seven  tests  made  for  moisture 

m  all  cases.  "»u«,t.un. 


Plan  of  sheets,  showing  method  of  cutting. 
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It  is  impossible  to  ileal  here  with  the  mass  of  figures 
which  such  a  drastic  method  of  treatment  necessarily 
involved.  The  edge-runner  test  may  he  regarded  as  one 
of  special  value,  as  it  reduced  the  whole  pulp  to  a  uniform 
condition,  rendering  the   task   of   sampling  a  comparatively 

easy  one.  .  . 

After  making  all  allowances  for  packing,  loss  in  working, 
&c,  the  method  which  most  closely  approximated  the 
results  obtained  by  the  use  of  the  edge  runner,  was  the 
cutting  of  narrow  strips  diagonally  across  all  five  sheets. 
At  the  same  time,  however,  the  method  of  chipping  small 
pieces  from  all  the  sheets  gave  figures  so  close  that  it 
proved  a  reliable  method,  although  the  percentage  was 
consistently  a  trifle  higher. 

From  these  results  it  would  seem  desirable  to  adopt  as  a 
universal  method  of  sampling,  the  cutting  of  narrow  strips 
diagonally  across  five  sheets  in  every  bale  tested,  or  taking 
as  a  representative  sample  small  pieces  chipped  from  these 
sheets  as  indicated  above. 

It  is  easy  to  show  that  when  a  parcel  is  delivered  in  good 
condition,  "with  uniformity  in  weight  and  moisture  in  the 
bales,  a  few  bales  are  quite  sufficient  for  a  good  test.  In 
such  cases  1  per  cent,  of  the  parcel  will  give  a  percentage 
of  air-dry  pulp  very  near  the  true  result.  On  the  other 
hand,  a  pulp  which  shows  large  variations  in  these  matters 
may  not  give  a  satisfactory  test  even  with  4  or  5  per  cent. 
The  following  table  is  a  striking  illustration  of  this  fact, 
showing  that  with  a  good  uniform  pulp,  a  small  percentage 
is  sufficient  for  the  test : — 

Table  showing  Percentage  of  Absolute  Dry  Pulp. 


I  II. 

Mechanical  Pulp  in  100-lb.  Bales.  Sulphite  Pulp  in  100-lb.  Bales. 
Very  Uniform.  Very  variable. 

25  Bales  to  each  Test.  20  Bales  to  each  Test. 


34-0 
33-7 
34-0 
33-1 
33-6 

34-0 
33-7 
S3'6 
33'6 

SS-3 
33-3 
33-3 
33-7 

78-70 

7"-S(i 
70-15 
78-35 

7ir65 
74-45 
78-45 

76-45 
75-65 
77-35 

33-60 
33-18 

Mean 
Air-dry  per  cent. 

77-60 
88-18 

In  the  first  case,  if  the  mean  be  assumed  as  the  most 
correct  percentage,  then  the  greatest  error  in  any  test  is 
only  0-4  per  cent.,  whereas  in  the  second  ease  the  error  is 
3  per  cent. 

The  details  of  these  two  instances,  which  are  cases  in 
actual  practice,  are  as  follows  : — 

The  mechanical  pulp  was  invoiced  as  8477  bales  = 
378  tons  8  cwt.  3  qrs.  at  40  per  cent,  air-dry  pulp. 
Every  25th  bale  was  taken,  and,  in  all,  about  340  bales  out 
of  the  8477  were  actually  tested,  which  means  4  per  cent, 
of  the  whole  delivery.  The  table  conclusively  shows  that 
for  a  pulp  in  good  condition  any  25  hales  would  have 
given  a  test  sufficiently  accurate— a  number  equivalent  to 
-i  per  cent,  of  the  parcel. 

'  With  the  sulphite  pulp,  the  variation  m  moisture  and 
weight  rendered  the  task  of  testing  exceedingly  unsatis- 
factory. This  pulp  was  invoiced  as  1,562  bales  = 
70  tons  13  cwt.  at  HU-iKi  per  cent,  dry  pulp,  giving 
61  tons  8  cwt.  2  qrs.  air-dry  weight.  200  bales,  or  13  per 
cent,  of  the  parcel,  were  tested  in  10  lots  of  20  bales  each, 
the  air-dry  weight  h\  the  lowest  test  being  57i  ton-, 
and  by  the  highest  65j  tons.  In  this  case  1  per  cent,  of 
the  parcel  i>  quite  insufficient  to  ensure  an  accurate  test. 

The  difficulties  to  be  overcome  in  this  subject  of  sampling 
could  be  multiplied  and  exemplified  to  almost  any  extent, 
but  it  would  not  serve  any  further  purpose  to  prolong  the 
paper  beyond  this  point",  seeing  that  the  object  of  the 
writer  has  been  accomplished  in  drawing  attention  to 
method-  which  might  advantageously  be  adopted  as 
suitable    for    universal     application    in    sampling,    and 


suggesting   some 


ideas   for   the   elucidation   of    that   oft- 


disputed  question  of  atmospheric  moisture. 


Discussion. 

Mr.  C.  Beadle  said  that  ahout  five  years  ago  he  had 
intended  to  undertake  the  task  which  the  author  had  so 
successfully  carried  out,  but  the  obstacles  seemed  insur- 
mountable. He  foresaw  great  difficulties  which  would 
prevent  him  from  arriving  at  definite  conclusions.  First  of 
all  he  thought  of  comparing  the  amount  of  moisture  with  the 
conditions  of  the  atmosphere.  Then  it  struck  him  that  it 
would  be  far  better  to  arrive  at  the  mean  condition  of  the 
atmosphere  of  the  British  Isles,  and  to  then  find  the  amount 
of  atmospheric  moisture  for  each  kind  of  pulp  under  those 
conditions,  and  to  establish  that  figure  as  the  correct  one  to 
be  allowed  in  each  case.  He  saw  the  Secretary  of  the 
Meteorological  Office,  Mr.  Robert  Scott,  who  pointed  out 
that  it  would  be  absurd  to  attempt  to  establish  the  mean 
conditions  of  the  atmosphere  by  taking  the  mean  readings 
of  the  different  parts  of  the  kingdom,  so  he  was  obliged  to 
give  up  the  idea.  With  regard  to  the  difference  between 
allowing  the  pulp  to  air-dry,  and  bone-drying  a  pulp  and 
then  allowing  it  to  take  up  moisture,  the  author's  figures 
fairly  confirmed  those  he  had  obtained  with  regard  to 
cotton.  If  cotton  were  dried  and  then  exposed  to  the 
atmosphere  it  never  returned  to  its  original  air-dry  weight, 
but  was  always  ahout  f  per  cent,  short  of  that  figure.  His 
impression  was  that  when  a  pulp  was  heated  there  was 
something  besides  water  given  off  during  the  heating,  and 
that  the  proper  way  to  dry  pulp  was  to  put  it  in  a  desiccator, 
but  for  all  practical  purposes  it  would  he  sufficient  to  expose 
the  pulp  to  105°  C.  and  to  take  the  whole  loss  as  being  due 
to  water. 

Mr.  David  Howakd  remarked  that,  although  not  strictly 
to  the  point,  it  was  rather  interesting  that  the  average 
amount  of  hydration  of  cinchona  bark  was  almost  exactly 
12  per  cent,  air-dried,  as  compared  with  cinchona  bark  dried 
at  170°. 

Mr.  W.  CuownuR  asked  what  was  the  exact  object  of  the 
experiments,  and  whether  the  pulp  was  bought  as  dry,  and 
varied  in  coining  over  to  England,  and  so  caused  disputes 
between  the  pulp  makers  and  purchasers. 

Mr.  W.  F.  Kkid  said  that  be  had  had  a  little  experience 
on  one  point,  namely,  that  when  pulp  had  been  heated  pre- 
viously it  did  not  absorb  so  much  moisture  as  when  not 
previously  heated.  Cotton  contained  resinous  matter  as 
well  as  fatty  matter;  and  he  also  made  some  experiments 
with  pulp  derived  from  resinous  woods,  and  found  that 
when  cotton  or  wood  fibre  was  heated  in  a  water-bath  the 
resin  seemed  to  enter  the  pores  of  the  cellulose  and 
diminished  the  absorption  of  moisture.  When  cotton  was 
previously  treated  with  petroleum  ether,  he  found  the 
experiment  did  not  produce  the  same  result.  He  thought 
the  action  was  due  to  some  resinous  matter  which  still 
remained  in  the  pulp,  and  therefore  was  greater  in  the 
mechanical  wood  pulp  than  in  that  treated  with  soda.  With 
cotton  waste  on  a  manufacturing  scale,  lie  had  found  as 
much  as  12  per  cent,  of  moisture  absorbed  from  the 
atmosphere. 

Dr.  II.  SCHLICHTER  asked  how  much  allowance  should  be 
made  for  cotton.  On  the  Continent  the  official  figure  was 
only  eight ;  and  cotton,  which  was  almost  pure  cellulose, 
showed  a  much  lower  figure  than  flax  or  hemp  ;  the  pro- 
portion increased  in  proportion  to  the  woody  matter.' 

]\ir.  C.  Beadle  wished  to  add  that  he  had  examined 
cotton  rags  and  found  the  average  figure  to  be  7-3  per  cent. 
He  had  recently  conducted  a  number  of  trials  to  determine 
the  rate  at  which  cotton  recovers  atmospheric  moisture  on 
exposure  to  the  air,  tome  with  a  desiccator  and  some  dried 
at  105°  C,  and  it  depended  very  largely  on  the  physical 
division  of  the  cotton  fibre.  Complete  fibres  of  cotton 
gained  about  7  percent,  before  becoming  constant  in  weight. 
If  reduced  to  one-twentieth  of  their  original  length  then  the 
gain  in  weight  was  only  about  three,  lie  wa-  disposed  to 
think  that  the  length  of  the  wood  fibre,  and  whether  intact 
or  divided,  would  have  a  large  influence  upon  the  amount 
of  atmospheric  moisture  it  would  ultimately  contain. 

Mr, B.  W.  SiMiw.i.,  in  reply,  said  that  the  custom  in 
the  paper  trade  with  regard  to  the  question  was  that  the 
pulp  was  bought  on  the  basi- of  1 2  per  cent,  of  moisture 
in  air-dry  pulp,  but   lately  the  paper   makers  had  come  to 


April  30, 189.-..1       THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


245 


tho  conclusion  that  the  best  way  to  word  contracts  was 
that  the  pulp  should  be  first  absolutely  dried  at  100°  C.  and 
the  result  calculated  on  the  basis  that  88  parts  of  dry  fibre 
would  give  100  parts  of  air-dry  fibre,  lie  had  tried  to 
ascertain  the  average  percentage,  as  lately  the  struggle  of 
the  paper  makers  with  the  pulp  makers  had  resolved  its.  If 
into  an  attempt  at  lowering  the  percentage.  Curiously 
enough,  the  mechanical  section  of  the  Scandinavian  Wood 
Pulp  Association  had  accepted  10  per  cent.,  whereas  it  was 
evidently  13  per  cent,  at  least  for  mechanical.  If  the  air- 
dry  percentage  figures  had  been  taken  instead  of  the  mean 
between  air-dry  and  absolute  dry,  as  in  Table  III.,  it  would 
be  higher  still.  The  other  point  in  dispute  was  as  to  the 
method  of  sampling.  It  made  a  very  material  difference 
which  way  the  pulps  were  sampled.  He  agreed  with  the 
remark  that,  owing  to  the  presence  of  resinous  matter,  the 
mechanical  figure  was  higher  than  the  chemical,  although 
he  could  not  quite  understand  why  the  soda  pulp,  which 
was  not  such  a  pure  form  of  cellulose,  contained  a  lower 
percentage  of  moisture  than  sulphite.  The  experiments 
would,  no  doubt,  have  been  more  interesting  if  he  had  also 
taken  unsized  papers  in  which  the  fibres  were  reduced  in 
length,  as  it  might  then  have  been  seen  whither  the  length 
of  fibre  had  any  influence  on  the  weight,  and  he  also  might 
have  dealt  with  the  samples  of  cotton  at  the  same  time,  but 
it  had  not  occurred  to  him. 

A  STUDY  OF  COMPARATIVE  AFFINITIES  IN 

THE  CASE  OF  CERTAIN   SALTS  OF  AMMONIUM 

AND  WOOL.     PART  II. 

(See  dl.io  this  Journal,  1896,  pages  3 — 8,  and  197.) 

BY    WATSON     SMITH. 

Otto  X.  Witt's  Process  for  the  Recovery  of  Hydrochloric 
Acid  from  Ammonium  Chloride  by  the  Aid  of  Phosphoric 
Acid. — Witt  patented  a  process  (Ger.  Pat.  34,395)  in  which 
he  proposed  to  decompose  ammonium  chloride  by  heatin;; 
it  with  phosphoric  acid.  Hydrochloric  acid  is  driven  off 
at  a  lower  heat,  and  on  raising  the  temperature  considerable, 
ammonia  is  subsequently  expelled,  and  vitreous  phosphoric 
acid  left  behind,  which  can  be  used  over  again  for  attacking 
a  further  supply  of  ammonium  chloride.  Jurisch  has 
investigated  this  process  and  found  that  upwards  of  99  per 
cent,  of  the  HCI  can  be  expelled  at  300"  C.,  if  a  large 
excess  of  phosphoric  acid  be  employed.  By  heating  the 
residue  subsequently  to  about  400'  C,  about  63  per  cent, 
of  the  XHj  is  expelled.  When  employing  the  residue  over 
again,  86  per  cent,  of  the  total  ammonia,  according  to 
Jurisch,  can  be  driven  off. 

I  have  also  investigated  the  above  question  some  three 
years  ago  (Feb.  1893),  and  the  following  are  my  results: — 
Some  ammonium  phosphate,  (XH4).,HP04,  was  first  experi- 
mented with.  On  heating,  it  was  found  that  this  compound 
commenced  to  evolve  ammonia  at  300°  C,  but  that  to  expel 
all  ammonia  a  red  heat  was  necessary.  The  phosphoric 
acid  left  in  the  crucible  was  heated  with  a  little  water  and 
some  ammonium  chloride.  Hydrochloric  acid  is  easily 
evolved. 

On  adopting  proportions  of  4  equivalents  of  phosphoric 
acid  to  1  equivalent  of  ammonium  chloride,  the  mixture 
being  placed  in  a  platinum  crucible  fitted  with  a  small 
glass  dome,  headed  with  bent  tube,  and  the  latter  bein^ 
connected  with  a  vessel  containing  normal  soda,  and  this 
vessel  again  with  a  water-vacuum  pump, — the  following 
quantitative  numbers  were  obtained  :  72  per  cent,  of  hvdro- 
ehloric  acid  expelled,  and  on  further  heating  to  dull  redness 
and  absorbing  in  normal  hydrochloric  acid,  61  "5  per  cent, 
of  ammonia.  Another  experiment  gave  83  per  cent,  of 
hydrochloric  acid  and  83  per  cent,  of  ammonia.  With  a 
slight  increase  still  of  excess  of  phosphoric  acid,  99  per 
cent,  of  HCI  was  expelled,  and  afterwards,  on  ignition  of 
the  residue,  75  per  cent,  of  the  XH;i.  Using  the  same 
phosphoric  acid  in  a  further  trial  with  another  similar 
quantity  of  ammonium  chloride,  90  per  cent,  of  the  HCI 
was  expelled,  and  thereafter  67  per  cent,  of  XH:i.  In  this 
latter  case,  however,  the  singular  result  was  obtained  of 
a  volatilisation  at  the  high  temperature  employed,  of  some  j 
of  the  phosphoric  acid  along  with  ammonia.     It  is  known, 


of  course,  that  phosphoric  acid  at  a  red  heat  is  volatilised, 
and  so  persistently  does  ammonia  unite  with  this  acid  in 
presence  of  a  large  excess  thereof,  that  the  heat  necessary 
to  expel  the  latter  portions  of  that  ammonia  is  also  sufficient 
to   volatilise  phosphoric   acid.     The   rule,  then,   as   to    the 

great   stability  of  ammonia  in  preset of   large  excess  of 

Sulphuric  acid  also  hoi. Is  good  in  the  rase  of  ammonia  in 
presence  of  large  excess  of  phosphoric  acid  (see  this 
Journal,  1896,  5  and  7).  The  phosphoric  acid  now  left, 
after  the  expulsion  of  67  per  cent,  of  ammonia,  was  used 
t'  acting  upon  a  further  addition  of  Nil, CI,  when 
81  per  cent,  of  HCI,  and  this  time  onl\  60  per  cent,  of 
NH3,  were  driven  off.  It  was  found  that  in  the  heating 
process,  when  the  latter  portions  of  HCI  were  being  ex- 
pelled, NH,C1  was  also  apt  to  sublime. 

For  the  employment  of  phosphoric  acid — the  syrupy 
arid — on  a  manufacturing  scale  for  the  decomposition  of 
ammonium  chloride  in  connection  with  the  ammonia-soda 
industry,  the   difficulty  arises  that    unless    a    large  excess  of 

the  acid  be  used,  only  a  partial  decomposition  ensues  with 

a  bad  yield  of  HCI,  anil  yet  when  this  condition  of  large 
c\ctss  of  phosphoric  acid  is  observed,  the  very  conditi. 
embraced  under  which  only  partial  expulsion  of  the  am- 
monia left  behind  in  combination  a-  phosphate,  can  be 
looked  for.  It  has  been  already  observed  that  so  tena- 
cionsl)  is  this  ammonia  held  in  combination  in  presence  of 
excess  of  phosphoric  acid,  that  the  temperature  required  to 
!  the  former,  also  drives  off  some  of  the  latter.  From 
a  technical  point  of  view,  it  therefore  became  interesting  to 
inquire  as  to  the  action  of  phosphoric  acid  at  such  tempera- 
tures upon  various  materials.  It  was  found  that  ^lass  was 
attacked,  and  also  both  zinc  and  iron.  If  glass  be  attacked, 
it  is  pretty  certain  also  that  fire-brick  and  fire-clays  wonld 
not  escape.  Platinum  even  is  slightly  attacked,  but  Dr. 
A.  F.  1'uerst  informs  me  that  silver  is  invulnerable  to 
phosphoric  acid,  besides  being  at  present  a  great  deal 
cheaper  than  platinum. 

To  give  an  idea  of  results  obtainable  by  employing  the 
same  phosphoric  acid  upon  successive  portions  of  XH4CI, 
the  following  experiments  may  prove  interesting  : — 

15  grots,  of  syrupy  phosphoric  acid  with  2  grms.  of 
XH(Ci,  on  heating,  evolved  96  per  cent,  of  the  theoretically 
obtainable  HCI.  On  further  heating  to  dull  redness, 
26  per  cent,  of  the  XH3  were  recovered.  Further  additions 
of  XH,C1  were  then  made  and  the  process  repeated  7 
times — 

HCI.  NH3. 

Per  Cent.  Per  Cent. 

(1)  96 26 

(2)  100 79 

(3)  83 62 

(J)    80 83 

'"',     (l- "')i;     erms.    NH.C1 

(6)100 60S-     used     here    tor 

(7)  100 +sJ     each  charge. 

Mean  of  the  7  results  =  93  and  58  respectively. 

After  12  experiments  in  all,  the  platinum  crucible  had 
lost  0-007  grm.  Experiment  1  will  give  a  good  idea  of 
the  tenacity  of  the  hold  the  phosphoric  acid  has  upon  the 
ammonia  under  the  conditions  of  excess  named. 

To  the  question,  "  What  becomes  of  the  missing  hydro- 
chloric acid  in  experiments  (1),  (3),  (4),  and  (5)  above, 
in  which  less  than  100  per  cent,  of  HCI  is  shown  ?  "  I  reply 
there  is  no  doubt  that  near  the  point  at  which  the  latter 
portions  of  HCI  are  being  expelled,  the  temperature  may 
easily  attain  such  a  pitch  that  ammonia  also  begins  to  be 
disengaged,  the  result  being  an  apparent  sublimation  of 
ammonium  chloride.  Thus,  some  of  the  ammonia  will  also 
I.e  missing  as  XH4C1,  though  this  missing  ammonia  is 
chiefly  retained  by  the  excess  of  phosphoric  acid,  and 
obstinately  resists  the  action  of  heat  to  expel  it.  Thus,  I 
can  well  imagine  in  a  large-scale  application  of  this 
method,  that  whilst  a  large  excess  of  phosphoric  acid 
would  be  necessary  for  a  full  yield  of  HCI  from  the 
NH4C1,  that  excess  would  be  continually  encroached  upon 
and  diminished  by  the  increased  retention  and  "  fixation  " 
of  ammonia,  if  I  may  so  term  it, — the  very  condition 
necessary  for  the  first  reaction,  militating  against  the 
second. 
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Action  ob  Wool  ox  Ammonium  Salts. 
After  the  investigations  of  Champion  (Comptes  rend. 
72,  330),  and  also  of  Breinl,  and  Knecht  and  Appleyard 
(this  Journal,  1889,  4."-7),  with  P  lticliard  (this  Journal, 
1888,  841),  it  is  now  generally  admitted  that  the  evidence 
has  become  very  strong  in  favour  of  the  view  t lint  wool 
behaves  like  an  amido-earboxylic  acid,  or  at  all  events  like 
a  substance  containing  as  it  were  the  latent  elements  of 
such  an  amido-acid.  Champion  has  given  this  acid  the 
name  "  Lanuginic  acid,"  but  it  is  no  ordinary  amido-acid, 
as  Knecht  shows,  since  it  contains  sulphur,  like  a  proteid. 
Of  course  the  existence  in  wool  of  the  elements  and  also  the 
latent  elemental  conditions  of  an  amido-acid,  was  at  first 
more  or  less  hypothetical,  but  by  adopting  this  hypothesis 
and  then  experimentally  following  it  up,  the  investigators 
have  found  that  it  has  been  uniformly  well  responded  to 
in  the  affirmative.  To  take  a  ease  as  a  popular  illustration 
with  dyers  of  wool  with  whom  bichromate  of  potash  or 
soda  is  largely  used  as  a  mordant  for  alizarin  colours, 
there  is  no  doubt  that  the  chromic  acid  unites  with  some 
constituent  of  the  wool  to  form  an  insoluble  or  slightly 
soluble  chromate,  whilst  normal  chromate  remains  in  solu- 
tion. Being  thus  fixed,  and  adopting  the  amido-acid 
hypothesis,  we  must  consider  it  combined  with  the  NHo  or 
basic  group  in  such  amido-acid,  which  we  might,  for  lack 

of  further  precise  knowledge,  represent  as  (X)  <*((y'()|; 

The  interesting  point,  however,  is,  that  the  active  groups  in 
the  alizarin  colonrs  are  hydroxylic,  and  thus  of  acid 
character,  and  hence  would  require  for  fixation  and  com- 
bination the  presence  in  the  wool  substance  of  some  free 
basic  functions  or  groups.  Hut  iu  our  chromated  wool  we 
have  just  seen  that  the  basic  functions  (NH,),  are  already 
enn-a"ed  and  neutralised  by  the  chromic  acid  radical.  Hence 
such  chromated  wool  ought,  shall  we  say,  theoretically,  to 
be  inert  or  unsuitable  for  the  fixation  of  such  hydroxyl- 
colours  or  acid  colours  as  Alizarin  blue,  galleiD,  &c. 

This  is  precisely  the  case,  as  the  dyer  finds  it,  and  in 
order  to  shift  the  chromium  into  its  proper  place,  viz.,  into 
union  with  the  CO. OH  or  acid  group  in  the  amido  acid, 
its  function  must  be  altered  from  that  of  an  acidic  to  that 
of  a  basic  substance,  a  polybasic  substance  indeed,  so  that 
besides  union  with  the  CO. OH  group  there  shall  be  ample 
basicity  to  spare  for  the  attraction  of  those  hydroxy  acid 
substances,  the  alizarin  colours.  The  dyer,  consequently, 
wanting  the  chromium  in  what  he  calls  the  "green  stale," 
i.e.  as  chromic  hydrate,  uses  tartar  (cream  of  tartar)  along 
witli  the  bichromate  in  mordanting.  It  is  oxidised  at  the 
expense  of  the  chromic  acid  on  the  fibre,  which  is  reduced 
to  chromic  hydrate.  The  chromic  hydrate  still  remaining 
united  with  the  wool,  as  a  basic  group,  we  must  of  necessity 
now  regard  it  as  united  with  the  CO.  OH  or  acid  group  of  the 
amido  acid  (wool),  and  united  so  as  to  form  a  kind  of  basic 
salt.  Upon  the  wool  therefore  is  now  conferred  prominently 
basic  functions,  there  being  the  NHa  group,  vacated  on  the 
one  hand,  and  the  basic  chromic  group  on  the  other,  and 
this  "  green  mordanted  wool "  is  thus  fully  prepared  to 
receive  and  fix  acid  or  hydroxy  compounds  of  the  alizarin 
or  similar  types. 

P.  Richard  (this  Journal,  1888,  841)  desiring  further 
evidence  of  the  presence  of  the  amido  group,  and  noting 
that  wool  behaves  towards  acid  colours  like  a  base  and 
towards  basic  colours  like  an  acid,  tried  to  diazotise  the 
amido  group  present  in  the  wool.  The  wool  was  coloured 
straw-yellow  by  this  treatment,  and  after  treatment  with 
alkaline  solutions  of  phenols,  such  as  resorcinol  and  n- 
naphthol,  it  assumed  a  red  colour,  and  there  appears  no 
doubt  that  by  the  first  action  a  peculiarly  stable  diazo- 
compound  was  obtained,  which  by  the  second,  became 
united  as  would  have  been  the  case  with  an  ordinary  diazo- 
compound,  with  the  phenol,  forming  a  coloured  compound. 

Now  remembering  that  though  a  basic  substance  of  not 
very  strongly  pronounced  alkalinity,  yet  aniline  on  heating 
with  ammonium  salts  such  as  the  sulphate  is  able  to  expel 
the  ammonia,  it  occurred  to  me  that  possibly  the  amido 
group  in  wool,  if  united  with  any  degree  of  similarity, 
although  to  form  an  insoluble  compound  (wool),  might  be 
able  to  expel  ammonia  from  ammonium  salts,  on  application 
of  heat.     Prof.  J.  J.   Hummel  of  Leeds,  kindly  supplied 


with  some  pure  wool,  and  with  this  I  experimented  as 
follows,  and  with  the  following  results.  The  wool  was  first 
well  washed  by  heating  up  to  the  boiling  point  with  distilled 
water,  wringing  nut  and  rinsing  once  more  in  cold  water. 
It  was  then  dried. 

A. — 1.  10  grins,  of  this  wool  were  placed  in  a  flask  with 
10  grins,  of  pure  ammonium  sulphate  and  about  100  e.c.  of 
water,  tin'  vapours  evolved  on  boiling  the  mixture  being 

passed  through  sulphuric  arid  of  known  strength.  After 
two  hours'  heating  the  excess  of  acid  was  estimated,  and  it 
was  found  that  the  H2S(  >,  had  been  neutralised  to  an  extent 
equivalent  to  0*0578  grm.  of  NH3. 

2.  In  tin  same  flask  a  mixture  of  the  same  volume  of 
water  and  10  grms.  of  (XII4),,S< ),  alone  was  now  boiled  for 
two  hours,  when  it  was  found  that  the  HjSO.,  had  been 
neutralised  to  the  extent  of  0-017  grm.  of  XII  . 

3.  In  the  same  manner,  10  grms.  of  the  wool  alone  were 
boiled  with  water  only  for  two  hours.  Thus  it  was  found 
that  0-0017  grm.  of  XII,  was  liberated  by  decomposition 
of  the  wool  itself. 

Hence  the  ammonia  liberated  bv  the  agency  of  the  wool 
is  (u-0578  -  0-017  +0-0017  grm.)  NH3  =  0-0391  grm., 
or  1-52  per  cent,  of  the  total  NH,. 

B. — The  previous  experiments  were  now  repeated,  only 
that  boiling  was  continued  for  four  hours  instead  of  two. 

Grm.  Ml , 

(1.)  With  10  grms.  of  wool o-08:« 

(2.)  With  in  grins,  ammonium  sulphate  alone 0*0272 

(3.)  With  10  grms.  wool  alone 0-0020 

The  wool  therefore  expelled  (0-0833—0-0292)  gnn. 

of  XH3 00341 

Or  2'10  per  cent,  of  the  total  XH3. 

C. — 3  grms.  of  wool  were  next  heated  with  5  grms.  of 
(NH.1)o>w  >4  and  100  c.e.  of  water,  and  in  the  same  apparatus 
and  under  similar  condition?,  as  before  ;  also  7t  grms.  of 
(XH^SO.,  with  100  e.c.  of  water  aloue. 

Grm.  XII, 
After  two  hours'  boilinir,  the  wool  with  (XH,)2S0, 

gave 0*0289 

Whilst  the  (XH,)aSO,  alone  gave 0'0102 

And  the  wool  alone O'OOIO 

The  wool  therefore  expelled  (0-0289— 0'0112)  grm. 

of  NH3 0-0177 

Or  1  '37  per  cent,  of  the  total  NH3. 

D. — 10  grms.  of  wool  were  now  heated  with  5  grms.  of 
(NH4).:S04  and  100  e.c.  of  water,  and  iu  same  apparatus 
and  under  the  same  conditions  as  before,  5  grms.  (NH4)2S04 
with  100  e.c.  of  water. 

Grm.  NH3 
After  two  hours'  boiling,  the  wool  with  sulphate 

gave  0'049S 

Whilst  the  salt  alone  gave o-oiiii 

10  grms.  of  wool  alone  giving 0'(K)20 

The  wool  therefore  expelled  (0*0483— 0'0122)  grm.  .    0-0371 
Or  2\ss  percent,  of  the  total  Nil,  m  salt. 

Tv — 10  grms.  of  wool  were  boiled  for  two  hours  with 
2*5  grins,  of  (XI14  i.SI  >,  and  100  e.c.  of  water,  2-5  grms. 
of  (NH4).,S04  alone"  being  also  boiled  with  100  e.c.  of 
water. 

(.rni.  XHj 

The  wool  with  sulphate  yieldod 0*0401 

The  salt  alone  yielded O-O078 

The  wool  alone  with  water  yielded 0"0017 

Tli,-  wool  expelled  therefore  (0-0401-0-0095)  grm. 

SHj 0-0306 

Or  4'75  per  cent,  of  the  total  XII3  in  salt. 

F. — 20  grms.  of  wool,  boiled  for  two  hours  with  1  *5  grm. 
of(NH4)jSOj  and  200  c.e.  of  water ;  also  1-5  gnu.  of 
(XHjIoSUj  alone  with  200  CC  of  water  for  two  hours. 

Grm.  XII, 

The  wool  (20  grms.)  with  sulphate  gave 0*0446 

The  salt  (1*5  grm.)  alone  with  water  gave 0-0040 

Wool  (20  grms.)  alone  with  water  gave 0-0033 

The  wool  expelled  therefore  (0'04fiB— 0*0073)  grm.  .    0-0352 
Or  9'11  per  cent,  of  the  total  NH3. 

G. — 20  grms.  of  wool,  boiled  for  six  hours  with  1-5  grin. 
of  (X"!I4).S(  \  and  200  c.e.  of  water;  also  1*5  grin,  of 
(XH^.Slf,  and  200  c.e.  of  water;  also  20  grins,  of  wool 
alone  with  200  c.e.  of  water. 
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Grm.  Nil, 

The  wool  (20  grms.)  with  sulphate  gave 0'Q660 

The  salt  (1'3  grm.)  alone  with  water  gave 0'0078 

Wool  (20  grins.)  alone  with  water  gave 0'0075 

The  wool  expelled  therefore  (0"0660    0*0153)  grm.  . 
Or  13-12  per  cent,  of  the  total  XH3. 

Considering  that  we  have  here  been  making  use  of  an 
insoluble,  or  almost  insoluble,  reagent    to   decompose   the 

amiuouium  sulphate,  I  think  on  the  whole  the  basicity  of  the 
amido  group  of  the  wool  has  given  a  very  good  account  of 
itself,  and  has  shown  that  it  is  decidedly  capable  of  displacing 
ammonia  in  ammonium  sulphate.  I  think,  with  regard  CO 
what  follows  the  ammonia  expulsion,  that  it  is  pretty 
certain  we  have  a  peculiar  compound,  or  wool  double  salt, 
if  I  may  so  say,  produced  by  the  union  of  lanuginie  acid 
(wool  amido  acid)  with  bisulphate  of  ammonium,  and  it 
will  be  extremely  interesting  to  ascertain  next  if  this  Com- 
pound, whicli  at  the  best  is  sure  to  be  a  rather  unstable 
one,  is  to  any  extent  soluble,  in  other  words  isolable. 
Such  a  compound  could  be  for  the  present  formulated — 
NH4SO«NH,(X)CO.OH, 

XII, 
wherein  (X)  <^  .',.*,.,  represents  all   that  we  know  so  far 

of  the  chemical  constitutional  structure  of  the  wool  compound, 
and  in  which  (X)  represents  the  remaining  constituents  of 
that  compound.  Knecht  has  already  shown  how  firmly  the 
elements  of  a  basic  alum  unite  with  wool,  when  alum 
solutions  are  boiled  therewith,  free  acid  remaining  in 
solution  (this  Journal,  1888,  ti22).  Such  an  amido  acid 
structure  further  explaius  admirably  why  wool  has  surh  an 
attraction  for  dilute  sulphuric  acid,  and  at  the  same  time  is 
so  readily  attacked  by  the  fixed  alkaline  hydrates,  and  is 
completely  soluble  in  hot  caustic  alkalis.  Knecht  states 
that  wool  which  had  beeii  boiled  in  water  containing  10  per 
cent,  of  sulphuric  acid  (of  the  weight  of  the  wool)  had  to 
be  boiled  nine  times  in  succession  for  an  hour  at  a  time  in 
fresh  distilled  water,  before  all  the  acid  could  be  removed. 

Though  a  feebly  basic  NH.,  group,  yet  doubtless,  it  is  the 
presence  of  this  group  in  the  wool  which  accounts  for  the 
aforesaid  attraction  for  sulphuric  acid,  and  equally  the 
presence  of  the  CO. OH  group  accounts  for  the  ready 
entrance  of  caustic  alkalis  and  on  heating  of  decomposition, 
and  solution. 

Finally,  the  structure  represented,  in  conjunction  with  the 
fact  I  have  succeeded  in  eliciting  as  to  the  decomposability 
of  a  salt  like  ammonium  sulphate  by  wool,  explain  how 
much  more  safely  ammoniacal  liquids  (ammonia  soaps  and 
ammonium  carbonate  solutions)  may  be  used  for  the 
scouring  and  cleansing  of  wool  and  woollen  fabrics,  than 
fixed  alkaline  carbonates  and  hydrates.  Nevertheless,  in 
wool  we  have  physical  structure  to  consider  as  well  as 
chemical  structure,  and  this  physical  structure  is  injured  by 
strong  solutions  even  of  ammonia  on  heating  ;  very  pro- 
bably though  unattacked  at  the  point  of  the  amido  group, 
the  wool  substance  is  chemicallv  vulnerable,  to  some  extent, 
at  that  of  the  CO .  OH  group. 

May  I  reiterate,  in  conclusion,  that  whilst  speaking  of 
wool  as  an  amido  acid,  or  behaving  as  one,  it  is  very 
probable  that,  really,  it  would  be  more  accurate  to  consider 
it  as  such  a  compound  in  a  veiled  state,  somewhat  as  one 
would  speak  of  glucose  in  a  glucoside,  for  example.  (See 
also  E.  Knecht,  Fischer's  Jahresber.  der  Chem.  Tech.  1888, 
1107.) 

I  have  much  pleasure  in  again  acknowledging  the  able- 
assistance  of  Mr.  Albert  Shonk  in  this  investigation. 

Discussion'. 

Dr.  E.   Messel    said    that   many  years   ago  he  made 
experiments  on  the  point,  but  never  found  any  apparatus  in 
which  he  could  carry  out  the  reaction,  so  he  gave  it  up.     He   ' 
used  platinum  at  that  time,  and  thought  that  possibly  traces   ! 
of  fluorine  were  the  cause  of  the  platinum  being  attacked, 
but  it  was  not  so. 

Dr.  H.  Schlichter  remarked  that  several  points  had 
struck  him  during  the  reading  of  the  paper.  Firstly,  he  did 
not  believe  that  all  wools  behaved  equally  towards  colouring 
matters.  He  remembered  in  one  instance  a  mixture  of 
two  kinds  of  wool  was  dyed  red,  and  it  was  found  that  the 
two  kinds   were  very  different  under  the  microscope :  one 


was  beautifully  coloured,  the  other  was  not.  As  far  as  he 
remembered,  Chevreul  ascertained  that  the  perspiration  of 
different  kinds  of  sheep  was  in  many  cases  alkaline  and  in 
others  acid,  and  this,  taken  in  connection  with  the  physical 
structure  of  the  wool  fibre,  would  explain  the  different 
behaviour  towards  the  same  colouring  matter,  and  perhaps 
might  be  used  to  distinguish  various  kinds  of  wool  under 
the  microscope.  Another  very  interesting  point  was  as  to 
the  experiments  which  Knecht  had  made  'with  sulphuric 
acid.  He  had  always  thought  that  wools  treated  by  the 
carbonising  process  were  not  clean,  but  that  some  of  the 
sulphuric  acid  remained  in  the  fibre;  and  that  would  be  a 
ver\  important  point  in  afterwards  judging  the  quality  of 
the  wool  and  fabrics  made  from  it. 

Dr.  S.  Rideal  said  that  when  Mr.  Watson  Smith  read 
the  paper  he  used  an  expression  new  to  him,  namely,  the 
"tenacity"  of  ammonia  for  phosphoric  acid,  instead  of 
"  affinity."  He  thought  it  a  good  word,  which  might  be 
generally  adopted  with  advantage. 

The  Chairman  presumed  that  the  author  had  made 
blank  experiments  with  sulphuric  acid  and  water,  and  that 
he  bad  boiled  the  same  quantity  of  sulphate  of  ammonia 
with  water,  with  and  without  wool,  to  eliminate  the  error 
due  to  the  amount  of  ammonia  that  might  be  given  off  on 
boiling  the  sulphate  with  water  only.  In  a  previous  paper 
Mr.  Watson  .Smith  had  strongly  dwelt  on  the  easy  manner 
in  which  sulphate  of  ammonia  suffered  decomposition. 
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OX  POISONING  BY  GAS  :   ITS   PREVENTION 
AND   CURE. 

BY    DOUGLAS    HERMAN. 

The  frequent  occurrence  of  fatal  cases  of  "gassing  "by 
sulphuretted  hydrogen,  producer-gases,  carbonic  acid,  &c.  is 
my  excuse  for  making  this  brief  communication. 

At  this  date,  no  novelty  can  be  claimed  for  the  means  I 
wish  to  bring  to  your  notice,  of,  in  the  first  place,  preventing 
"gassing"  altogether,  or,  when  it  has  already  taken  place, 
of  counteracting  its  results  •  but  although  there  is  nothing 
new  in  the  principles  involved,  I  think  it  plainly  the  duty  of 
our  Society,  the  members  of  which  are  responsible  for 
producing  such  vast  quantities  of  noxious  gases,  to  make 
known  as  widely  as  possible  the  best  means  of  preventing 
danger  resulting  therefrom. 

When  it  is  necessary  to  enter  a  flue,  or  other  place  where 
a  dangerous  atmosphere  may  be  expected,  it  is  a  very  simple 
matter   to   provide  the   workman    with  a  supply   of   fresh 
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air.  Of  course  this  is  done  in  some  cases  by  a  helmet, 
but  the  same  result  may  lie  practically  obtained,  in  the  case 
of  gases  which  do  not  too  painfully  affect  the  eyes,  by  means 
of  a  simple  respirator  covering  the  nose  and  mouth,  and  fed 
with  a  supply  of  air  under  pressure. 

I  have  here  an  extemporised  "muzzle,"  consisting  of  an 
ordinary  india-rubber  respirator,  from  which  the  sponge  has 
been  removed,  and  which  has  an  air-supply  tube  substituted 
for  the  usual  holes.  I  have  known  a  man  to  work  with  this 
respirator  for  '20  minutes  in  a  hot  flue,  full  of  producer-gas. 
The  only  inconvenience  he  suffered  arose  from  the  rather 
sharp  edges  of  the  rubber,  and  the  escape  of  some  excess  of  air 
in  too  close  proximity  to  the  eyes.  To  obviate  these  iucon- 
veniences  I  have  devised  another  form.  An  india-rubber  air 
cushion,  as  used  with  linn's  oxygen  respirator,  fits  comfort- 
ably on  the  face  ;  the  air  supply  is  brought  in  on  one  side 
and  the  excess,  together  with  the  expired  air,  escapes  on 
the  top.  The  air-supply  tube  is  carried  over  the  shoulder, 
and  is  secured  to  the  jacket  by  a  strong  safety  pin.  The 
respirator  can  be  put  on  in  a  second,  being  kept  in  place  by 
a  strong  elastic  band  passing  round  the  head.  The  whole 
thing  costs  about  5s.,  the  most  expensive  item  being  the 
air  cushion,  which  is  sold  at  3s.  '.•</.,  but  could  doubtless  be 
supplied  cheaper  if  ordered  in  quantity. 

At  the  glass  works  we  have  a  constant  supply  of  air 
under  pressure,  but,  where  this  convenience  does  not  exist, 
tbe  necessary  air  can  readily  be  supplied  by  a  foot  blower, 
or  even  the  ordinary  domestic  bellows,  if  of  somewhat  larger 
than  usual  size  and  combined  with  a  reservoir  of  some  kind 
to  give  constant  pressure. 

Now  as  to  the  treatment  of  persons  who  have  been 
"  gassed."  What  is  wanted  is  obviously  an  immediate 
supply  of  fresh  oxygen  to  the  lungs,  and  this  is  most  easily 
given  by  means  of  a  cylinder  of  compressed  oxygen. 
With  this  there  is  no  difficulty  in  promoting  artificial 
respiration,  since,  if  a  tube  conveying  a  gentle  stream 
from  the  oxygen  cylinder  is  put  in  the  patient's  mouth  and 
the  lips  held  tightly  round  it,  the  oxygen,  under  pressure, 
forces  its  way  into  the  lungs.  It  can  also  be  supplied 
through  one  of  the  nostrils,  the  other  being  alternately 
closed  and  opened ;  or  by  a  respirator  covering  the  nose 
and  mouth,  but  a  plain  tube  in  the  mouth  generally  answers 
quite  as  well. 

There  do  not  appear  to  be  any  after  ill  effects — there  is 
little  or  none  of  the  distressing  headache  usual  in  cases  of 
'*  gassing."  So  well  is  this  understood,  that  men,  who  have 
had  only  a  slight  dose  of  gas,  walk  off,  of  their  own  accord, 
for  a  few  whiffs  from  the  oxygeu  bottle,  as  they  say  it 
prevents  headache. 

At  my  suggestion  oxygen  has  now  been  kept  on  tap  for 
some  time  at  various  works,  and  I  am  told  several  lives 
have  been  saved  by  its  means. 

I  cannot  too  strongly  urge  all  responsible  for  producing 
poisonous  gases  to  issue  plain  instructions  for  the  use  of 
oxygen,  and  to  always  keep  a  cylinder  in  readiness  for  an 
emergency. 

In  addition  to  its  use  in  the  case  of  persons  who  have  been 
poisoned  by  gas,  compressed  oxygen  will  be  found  of  great 
service  in  the  restoration  of  the  apparently  drowned,  and  I 
would  suggest  its  being  kept  on  hand  at  Koyal  Humane  and 
British  police  stations,  &c,  as  is  now  done  in  France. 

1  append  instructions  for  the  administration  of  oxygen. 

Turn  the  tap  on  the  cylinder  till  the  oxygen  flows  out 
in  a  gentle  stream  through  the  tube ;  then,  if  the  patient  is 
conscious,  place  the  glass  tube  in  his  mouth  and  let  him 
draw  the  oxygen  into  his  lungs  until  he  feels  relief. 

If  the  patient  is  unconscious,  place  the  tube,  from  which 
the  oxygen  is  gently  flowing,  in  his  mouth,  close  the  lips 
round  the  tube,  and  allow  the  oxygen  to  flow  gently  in  a 
continuous  stream  into  the  mouth,  alternately  closing  and 
opening  the  nostrils  with  finger  and  thumb  in  order  to 
effect  alternate  inflation  and  deflation  of  the  lungs.  It  is 
helpful  to  press  the  chest  gently  when  opening  the  nostrils. 
( Continue  the  operation  until  the  patient  can  breathe  the 
oxygen  for  himself. 

The  blowing  out  of  the  cheeks  indicates  when  sufficient 
pressure  has  been  introduced  into  the  lungs.  This  pressure 
should  not  be  too  great. 


A  MODIFIED  FORM  OF  SCHROTTER'S 

APPARATUS  FOR  THE  DETERMINATION  OF 

CARBONIC  ANHYDRIDE. 

FIT    CHARLES    A.    KOHX,    PH.D.,    B.8C. 

Of  the  many  forms  of  apparatus  for  the  estimation  of 
carbonic  anhydride  by  loss,  that  devised  by  Schrotter  is 
probably  most  widely  in  use.  Compared  with  other  forms, 
it  is  certainly  more  handy  than  Iiunsen's  apparatus, 
although  the  latter  is  more  accurate,  since  it  contains  an 
absorption  tube  charged  with  dehydrated  copper  sulphate 
on  pumice  in  addition  to  calcium  chloride.  In  a  modified 
Bunsen  apparatus  described  by  A.  Christomanos  (Ber.  1894, 
27,  2748),  the  drying  tube  is  replaced  by  a  small  wash  bottle 
containing  concentrated  sulphuric  acid  ;  the  advantages  of 
the  latter  over  calcium  chloride  as  a  drying  agent  are 
pointed  out.  But  this  modified  form  suffers  from  the  same 
disadvantage  as  the  ordinary  Schrotter  apparatus  in  not 
making  any  special  provision  for  the  absorption  of  hydro- 
chloric acid  gas  which  is  evolved  whenever  hydrochloric 
acid  is  employed  in  the  decomposition  of  a  carbonate. 
This  is  a  well  recognised  source  of  error,  and  it  is  customary 
to  attach  a  tube  charged  with  dehydrated  copper  sulphate 
on  pumice  to  the  sulphuric  acid  bulb  of  the  ordinary 
Schrotter  apparatus  in  order  to  effect  the  complete 
absorption  of  the  hydrochloric  acid  gas.  With  this 
addition,  very  reliable  results  can  be  obtained,  but  the 
method  of  attachment  of  the  additional  tube  is  always 
more  or  less  clumsy.  The  object  of  the  present  modifica- 
tion is  to  overcome  this,  and  the  new  form  has  two 
additional  advantages.  The  apparatus  is  more  stable, 
and    the    copper   sulphate   tube   A   can   be    easily   turned 

(Half  actual  size.) 


through  any  angle  tit  B,  so  as  to  attach  the  india-rubber 
tubing  for  drawing  air  through  the  apparatus,  after  heating 
to  drive  out  the  carbonic  anhydride  ami  allowing  to  cool. 
The  pumice  containing  the  dehydrated  copper  sulphate  is 
held  in  place  by  a  plug  of  glass  wool,  and  the  ground  glass 
stopper  ('  below  it  keeps  well  in  its  place  if  properly 
greased.  If  necessary  it  can  be  made  perfectly  secure  by 
means  of  platinum  wire.  'J  he  total  weight  of  the  apparatus 
when  fully  charged  is  58 — Go  grins. 

Mr.  .).  Towers,  of  Widnes,  has  undertaken  the  supply  of 
the  apparatus. 
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THE  WOOD  CELLULOSE  INDUSTRY  OF 
SCANDINAVIA. 

BY    .UMES    BEVERIDGE. 

The  development  of  this  industry  within  recent  years  has 
"been  so  rapid,  and  its  hearing  on  the  paper  industry  of 
Europe  is  so  great,  that  no  apology  need  lie  made  for 
introducing  the  subject  to  this  Society.  Both  Norway  and 
Sweden  are  by  nature  admirably  equipped  for  this  manu- 
facture, as  bolh  contain  vast  forests  of  spruce  or  white  pine 
wood;  are  intersected  with  magnificent  water-ways,  and  are 
,  ossessed  of  water-falls  which  in  the  aggregate  represent 
great  wealth.  Indeed  such  a  combination  of  .heap  wood, 
the  means  of  cheap  transport,  and  the  occurrence  of 
mechanical  force  in  the  natural  waterfalls  has  probably  no 
parallel  in  any  other  countn   in  the  world. 

By  far  the  greater  part  of  the  timber  grown  in  the  forests 
of  these  countries  consists  of  Scotch  and  spruce  firs.  A 
little  poplar  and  birch  occur  in  places,  where  a  clearing  has 
been  made,  but  these  represent  a  very  small  proportion  of 
the  wood  of  the  country.  The  Scotch  fir  is  not  used  for 
pulp  making,  the  bulk  of  it,  together  with  the  larger  spruce 
tires,  being  hewn  down  and  sawn  into  boards,  &c.  in  the 
numerous  saw  mills  scattered  over  the  country.  The 
smaller  spruce  trees,  those  having  an  average  diameter  of 
from  7  to  8  ins.,  are  the  most  suitable,  and  those  grown  in 
the  vales,  or  on  good  soil,  are  preferable  to  those  grown  on 
the  mountain  tops.  Especially  is  this  the  ease  in  the  north 
of  Sweden,  where  the  climate  and  soil  exert  an  influence  on 
what  is  known  as  vale  wood  in  contra-distinction  to  moun- 
tain-timber. 

Pulp  wood  is  usually  cut  during  the  winter,  when  the 
tree  is  free  from  sap,  and  when  the  snow  lies  thick  on  the 
ground.  The  latter  facilitates  transport  from  the  forest  to 
the  water-way.  The  hewn  trees  are  freed  from  their 
branches,  tops,  and  bark  with  the  axe,  and  then  drawn  on 
sledges  to  the  river  side,  or  in  many  eases  upon  the  ice 
covering  the  rivers  or  lakes.  The  labour  of  hewing,  barking, 
and  driving  is  all  done  by  piece-work.  When  the  spring 
time  comes,  and  the  snow  on  the  hills  begins  to  melt,  and 
the  ice  in  the  rivers  has  disappeared,  the  logs  are  tipped 
into  the  rushing  torrent  and  may  travel  many  miles  before 
they  are  finally  collected  again  at  the  pulp  factory.  The 
logs  are  then  taken  from  the  river  and  piled  in  the  factory 
yard  to  dry,  a  large  stock  being  kept  for  winter  use,  as  no 
floating  can  take  place  then. 

To  prepare  the  wood  chips  for  the  digesters,  the  logs  are 
cut  into  lengths  of  about  2  ft.,  and  carefully  harked  by 
machinery.  Any  black  knots  thus  rendered  visible  are 
bored  out,  and  the  clean  pieces  of  wood  chopped  into  slices 
diagonally  across  the  grain  ;  these  slices  are  then  broken 
up,  and  the  resulting  wood  chips  are  carefully  freed  from 
sawdust,  and  separated  into  two  or  three  qualities  by 
specially  designed  machinery.  The  well-known  Bache- 
YViig  machine  is  in  general  use  for  this  purpose.  Of  100 
parts  of  wood,  thus  treated,  80  per  cent,  rank  as  first 
quality,  15  per  cent,  as  second,  and  5  per  cent,  as  third 
quality.  Some  manufacturers  digest  these  various  qualities 
separately,  producing  pulps  of  the  grades  named,  while 
others  are  content  to  treat  the  chips  as  a  whole,  just  as  they 
are  produced  by  the  chopping  machine. 

There  are  in  common  use  three  processes  for  pulping  the 
wood,  namely,  the  soda,  the  sulphate  and  the  bisulphite 
methods.  Each  of  these  yields  a  cellulose  possessed  of 
characteristic  properties.  Soda  pulp  is  considered  the 
softest  of  the  three,  bisulphite  pulp  the  hardest,  whilst 
sulphate  pulp  stands  midway  in  this  property,  between  the 
soda  and  the  bisulphite.  In  each  individual  process,  how- 
ever, the  conditions  of  boiling  can  be  so  modified  as  to  yield 
almost  any  desired  quality  of  pulp,  and  the  above  classifi- 
cation, according  to  the  quality  of  softness,  is  true  only  of 
pulps  consuming  the  same  quantity,  or  very  nearly  so,  of 
bleaching  powder  per  unit  weight  of  fibre  bleached. 

Soda  Process. — The  prepared  wood  in  this  method  is 
digested  for  five  or  six  hours  at  a  pressure  of  110  lbs.  above 
atmosphere,  in  a  caustic  soda  lye  containing  about  5-0  per 
cent.  Na.,0.,  the  total  time  required  to  complete  one  diges- 
tion being  about  10  hours.  This  includes  filling,  digesting, 
blowing  off,  and  emptying.     The  soda  lye  is  separated  from 


the  pulp  by  filtration,  and  the  soda  recovered  in  one  of  the 
many  methods  in  vogue,  whilst  the  pulp  is  washed,  dis- 
integrated, purified,  and  prepared   for   the   market   in   the 

usual  way. 

Sulphate  Method. — This  is  misnamed  as  the  reagent  in 
the  digesting  fluid,  which  performs  the  work  of  removing 
the  iuerusting  matters  surrounding  the  fibres,  is  not  sul- 
phate of  soda,  but  substantially  a  mixture  of  caustic  and 
sulphide.  Salt  cake  is  employed  to  yield  the  sulphide,  and 
is  added  to  the  black  carbonaceous  mass  in  the  calcining 
furnace  during  the  soda  recovery  process.  Sulphide  of 
sodium  is  thus  formed,  and  precautions  are  taken,  not  only 
in  the  construction  of  the  furnaces,  but  in  the  mode  of 
working  them,  especially  with  regard  to  the  exclusion  of 
air  from  the  fusing  mass,  to  facilitate  its  formation.  Tin- 
ash  recovered  in  this  process  is  causticised  in  the  usual  way 
before  being  used  in  the  digester. 

Some  practical  points  are  worth  noting  in  this  process. 
Firstly,  there  is  a  larger  quantity  of  soda  salts  to  be  dealt 
with  per  unit  weight  of  pulp  produced  than  in  the  soda 
process  pure  and  simple,  due  to  the  presence  of  much  un- 
decomposed  sulphate  of  soda  in  the  lyes;  secondly,  the 
presence  of  sulphide  causes  great  wear  and  tear  in  the 
multiple  evaporating  apparatus,  and  it  has  in  some  cases 
been  found  cheaper  to  abandon  the  latter  in  favour  of  a 
brick  furnace,  constructed  on  economical  lines;  thirdly,  tin- 
bad  odour  of  the  blow-off  gases  prevents  its  use  in  populous 
districts.  In  other  respects  the  digesting  of  the  wood  and 
other  operations  are  carried  out  as  in  the  caustic  soda 
process,  with  the  exception  that  the  pressure  employed  is 
usually  a  little  higher,  viz.,  120  lbs.  above  atmosphere. 

Bisulphite  Process. — This  is  unquestionably  the  simplest 
and  cheapest  method  for  the  preparation  of  paper  pulp 
from  wood.  The  digesting  fluid  is  cheaper  than  soda,  no 
recovery  plant  is  necessary,  and,  the  most  potent  factor  of 
all,  the  percentage  yield  of  cellulose  per  unit  weight  of 
wood  is  the  highest.  Bisulphites  of  lime,  soda,  and  mag- 
nesia are  in  general  use,  the  bulk  of  the  cellulose  being, 
however,  manufactured  with  bisulphite  of  lime.  Some- 
times a  mixture  of  lime  and  magnesia,  or  lime  and  soda,  is 
preferred,  the  normal  sulphites  of  magnesia  and  soda  being 
soluble  in  water.  The  presence  of  soda  or  magnesia  in 
the  liquors  is  advantageous.  It  is  assumed,  and  undec 
certain  conditions  doubtless  true,  that  when  digesting  with 
pure  bisulphite  of  lime,  some  of  the  normal  sulphite  of 
lime  in  solution  is  precipitated  upon  the  chips  of  wood 
during  the  early  part  of  the  process,  and  that  the  pulp 
ultimately  produced  is  not  so  good  as  when  the  acid  contains 
magnesia  or  soda,  either  altogether  or  in  part.  With  regard 
to  cheapness,  the  bisulphite  of  lime  necessarily  ranks  first, 
because  of  the  low  cost  of  lime,  either  as  caustic  or  car- 
bonate, while  soda  takes  the  next  place,  provided  it  is 
prepared  by  the  double  decomposition  of  bisulphite  of  lime 
and  sulphate  of  soda,  thus— 

Ca0.2(S02)  +  Na,S04  =  Na20.2(S03)  +  CaSO,. 

There  is  not  much  difference  between  the  cost  of  this  and 
bisulphite  of  magnesia,  excepting  when  the  sulphate  of 
calcium  or  pearl  hardening  (CaS04  +  2H20)  obtained  can 
be  sold  at  its  current  market  value,  viz.,  50s.  per  ton.  The 
quantity  of  bisulphite  of  lime  liquor  required  to  yield  one 
ton  of  air-dry  sulphite  wood  cellulose  can  now  be  produced 
in  this  country  for  not  more  than  12*.  (id. 

The  sulphurous  acid  is  obtained  mainly  from  the  com- 
bustion of  brimstone  or  recovered  sulphur.  Although 
pyrites  abound  in  both  Norway  and  Sweden,  and  mining 
operations  are  continually  being  pushed  forward  on  an 
extensive  scale,  yet  this  ore  is  not  used  in  the  cellulose 
industry.  Some  years  ago  a  few  manufacturers  tried  to  us.- 
it,  but  for  some  reasons,  difficult  to  understand,  the  process 
was  abandoned.  At  a  large  works  in  the  North  of  Sweden, 
which  I  have  recently  rebuilt,  I  had  no  difficulty  in  design- 
ing plant  for  the  use  of  pyrites,  and  of  obtaining  high-class 
results  in  the  boiling  operation  with  the  acid  procured  from 
this  ore.  The  kilns  were  of  the  ordinary  type  employed  in 
vitriol  works  in  this  country.  Various  kinds  of  sulphur 
ovens  are  in  use,  one  of  the  most  convenient  being  Ekman's, 
which  consists  of  a  wrought-iron  box,  the  bottom  of  which 
forms  the  combustion  hearth. 
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The  absorption  of  the  sulphur  dioxide  and  production  of 
bisulphite  is  carried  out  in  a  variety  of  ways.  Some 
manufacturers  employ  high  towers,  square  or  circular, 
built  of  wood,  a  system  first  introduced  by  Mitscherlich  in 
Germany  and  by  Franke  in  Sweden.  These  towers  are 
filled  with  limestone  kept  wet  by  a  down-flow  of  water,  and 
the  water  is  regulated  to  yield  at  once  an  acid  of  the  desired 
strength.  Others,  again,  prefer  a  series  of  smaller  towers, 
filled  with  limestone,  through  which  the  kiln  gases  pass  in 
succession,  the  weaker  acid  from  the  back  towers  being 
pumped  on  to  the  front  ones.  In  substance,  this  is  the 
system  advocated  by  the  late  Mr.  Flodquist.  In  all  eases 
an  artificial  draught  is  desirable,  if  not  necessary. 

Those  manufacturers,  however,  who  prefer  using  milk  of 
lime,  must  have  recourse  to  another  method,  in  which  the 
S!  i  gases  are  either  forced  or  sucked  through  weak  milk  of 
lime,  contained  in  a  series  of  three  or  more  tanks,  arranged 
on  different  levels,  so  that  the  liquid  in  the  second  tank  in 
the  series  can  be  run  by  gravitation  into  the  first,  and  that 
from  the  third  into  the  second,  fresh  milk  of  lime  being 
placed  in  the  third  or  last  tank.  The  kiln  gases  are  cooled 
before  passing  through  these  absorbers,  and  the  milk  of 
lime  is  kept  in  constant  motion  by  suitable  agitators.  This 
method  is  employed  by  many  German  and  a  few  Scan- 
dinavian pulp-makers. 

Bisulphite  of  magnesia  is  made,  according  to  Ekman,  by 
passing  the  sulphurous  acid  gases  through  small  towers, 
packed  loosely  with  "  slaked  "  magnesia,  kept  moist  with 
water.  The  magnesia  is  obtained  by  calcining  magnesite. 
Fry  introduced  the  alternative  method  of  passing  milk  of 
magnesia  of  the  desired  strength  through  a  high  tower  of 
large  area,  packed  loosely  with  an  acid-resisting  material, 
while  the  kiln  gases  were  ascending. 

Bisulphite  of  soda  prepared  by  the  reaction  previously 
given,  in  a  large  tank  fitted  with  an  agitator,  is  separated 
from  the  sulphate  of  lime  by  filtration,  the  pearl  hardening 
being  dried,  ground,  and  used  as  a  loading  in  the  manufac- 
ture of  papers  of  a  high  class.  The  decomposition  of  the 
bisulphite  of  lime  by  the  sulphate  of  soda  amounts  to  as 
much  as  95  per  cent.,  when  using  weak  solutions  of  bisul- 
phite, and  only  a  moderate  excess  of  sulphate  of  soda.  I 
have  worked  this  process  to  the  extent  of  several  thousands 
of  tons  of  pulp,  with  results  which  justify  the  belief  that  it 
certainly  equals,  if  it  is  not  superior  to,  any  other. 

The  use  of  dolomite  is  almost  entirely  confined  to  the 
tank  or  vat  system  of  bisulphite  making,  the  mineral  being 
previously  burnt,  "  slaked,"  and  ground  to  a  paste  with 
water.  After  dilution  the  Mg(  >  and  CaO  are  saturated  v  ith 
Si  i .,  and  the  absorption  continued  till  the  liquor  has  reached 
the  required  degree  of  richness  in  sulphurous  acid. 

All  these  methods  of  preparing  the  bisulphite  liquors  are 
in  use  in  Scandinavia,  and  there  seems  no  lack  of  enterprise 
iu  adopting  any  process,  which  offers  a  slight  advantage  over 
another. 

The  composition  of  the  acid  has  an  important  bearing  on 
the  quality  of  the  pulp.  The  relation  of  the  sulphurous  acid 
to  "base"  is  cli  ched,  and  in  most  cases  regulated 

to  a  nicety.  As  a  general  rule,  of  100  parts  of  total  SOs 
present  in  the  liquor,  34  parts,  or  practically  one-third,  are 
combined  with  "  base,"  leaving  66  parts  in  the  free  state. 
The  percentage  composition  of  the  acid  varies  with  the 
system  of  boiling.  If  the  pulp  boilers  are  heated  with 
-tram  injected  into  their  contents,  the  acid  is  stronger  than 
when  the  indirect  system  of  heating  with  steam  coil  or 
jacket  is  used  :  in  the  former  case  the  acid  contains  as 
much  as  S  per  cent,  of  total  SO.,,  of  which  34  per  cent,  are 
combined  with  "  base  "  ;  in  the  latter  case  a  -t  per  cent,  acid 
at  most  is  considered  strung  enough.  But  the  strength  of 
acid  and  the  regulation  of  many  othei  conditions  depends 
entirely  upon  the  quality  or  kind  of  pulp  which  one  desires 
to  i luce. 

Tin  modifications  in  the  wood  boiling  operations  are 
almost  as  numi  rous  as  those  pertaining  to  the  preparation 
of  the  bisulphite  or  soda  lyes.  I  have  briefly  touched  upon 
t his  particular  win n  speaking  of  the  soda  and  sulphate 
processes.  It  i-  only  necessary  to  add  thai  in  these  two 
processes  the  wood  digesters  used  are  single  shelled,  usually 
upright  stationary  cylinders  of  great  strength,  equipped 
with    the   simplest    tit t i ults    possible.     They  are    invariably 


heated  with  injected  steam,  and  no  vomiting  arrangement 
for  circulating  the  soda  lye,  such  as  is  used  in  esparto 
boilers,  is  required.  After  the  maximum  pressure  is  reached 
it  is  maintained  for  a  few  hours,  and  then  the  pressure  is 
blown  off.  The  time  given,  at  above  100  lb.  pressure,  is 
usually  about  S  hours.  The  bhnv-olf  steam  is  utilised  in 
doing  useful  heating  and  evaporative  work. 

The  sulphite  pulp  digesters,  on  the  other  hand,  are  much 
more  elaborate  pieces  of  apparatus  ;  they  are  of  two  types, 
viz.,  rotary  and  stationary.  The  shells  of  both  are  of  the 
usual  steel  plates,  and  double  riveted  with  butt  joints. 
Owing  to  the  corrosive  action  of  the  bisulphite  liquor  ther 
must  be  lined  internally  with  sheet  lead,  or  some  other  acid- 
resisting  substance,  and  among  the  latter  quite  a  number 
of  different  sorts  of  linings  are  in  use.  Mitscherlich  was 
the  first  to  suggest,  and,  in  fact,  to  use  a  lining  of  cement 
and  bricks,  and  since  then  much  ingenuity  has  been 
displayed  iu  the  combination  of  the  materials  composing  the 
liuings,  and  the  mode  of  laying  these  materials  upon  the 
interior  walls  of  the  digester.  Nearly  all  employ  flat  tiles,  with 
Portland  cement,  made  into  a  thick  paste  with  silicate  of 
soda  and  water,  as  mortar.  Mitscherlich  recommends  a 
brick  4  ins.  thick,  whose  sides  are  tongued  or  grooved; 
others  prefer  a  thin  tile  2  ins.  thick  by  9  ins. by  6  ins.,  rough 
on  one  of  the  flat  sides  and  the  four  edges,  and  curred  or 
shaped  in  accordance  with  the  position  they  occupy  inside 
the  digester.  These  tiles  are  fixed  in  a  double  layer  in 
such  a  manner  that  the  joints  of  the  one  will  cross  those 
of  the  other.  Tin-  whole  interior  surface  of  the  boiler  and 
neck  pieces  is  thus  covered,  and  when  this  type  of  lining 
is  carefully  executed  it  effectually  prevents  the  acid  from 
attacking  the  iron  plates. 

Very  much    could  be    said   on  the   different  methods  of 
lining  sulphite  digesters,  but  the  principle  and  practice  of 
Mitscherlich  has  stood  the  test  of  time,  and  has  been  lai 
imitated,  and,  iudeed,  his  original  plans  improved  upon. 

The  fittings  (by  which  is  meant  all  cocks  and  valves 
fixed  to  these  digesters)  are  of  the  best  gun-metal,  but  in 
Scandinavia,  as  elsewhere,  there  has  been  introduced 
another  alloy  which  is  cheaper,  and  answers  equally  as 
well  as  any  alloy  of  copper  and  tin. 

In  rotary  boilers,  whether  spherical  or  cylindrical,  the 
acid  and  wood  are  heated  with  steam  injected  through  the 
trunnion  ends,  the  injection  pipe  being  of  gun-metal ;  in 
stationary  digesters  the  usual  practice  is  to  heat  with  two 
or  more  steam  coils  of  hard  lead  piping  placed  inside.  In 
the  latter  case  the  heating  is  under  more  perfect  control 
than  in  the  former,  and  as  the  process  of  digesting  is  a 
delicate  operation  the  indirect  system  of  heating  is  obviously 
preferable.  As  the  indirect  method  was  the  first  introduced) 
the  older  works  in  Norway  and  Sweden  still  employ  it. 

The  digesters  vary  considerably  in  size,  some  of  the 
smallest  yielding  but  17  or  Is  cwt.  of  dry  pulp  per  charge, 

whilst  of  the  modern  boilers   the  largest  yield    I i    si\  to 

seven  tons.  Some  manufacturers  boil  the  wood  slowly,  as 
in  the  Mitscherlich  system,  whilst  others  prefer  quick  boil- 
ing. In  the  .Mitscherlich  system  about  ^aii  to  800  cub.  ft.  of 
digester  capacity  are  required  per  ton  of  pulp  per  week, 
but  in  Scandinavia  few,  if  any  .  employ  so  much.  Some  use 
from  100  to  120  cub.  ft.,  others  from  55  to  65  cub.  ft.  The 
prevailing  circumstances  control  the  duration  of  the  digest- 
ing process  to  a  grc  it  extent  ;  but  there  is  no  doubt  large 
boiler  capacity,  careful  judicious  heating,  and  the  proper 
proportioning  of  the  acid  to  the  wood,  all  tend  to  enhance 
the  value  of  the  final  product.  The  actual  Dumber  of 
hours  occupiod  in  the  digesting  process  is  about  50  in  the 
Mitscherlich  system,  in  (ther>  34,  while  9  or  10  hours  are 
all  that  are  given  in  the  quickest  method. 

The  palp,  after  it  is  removed  from  the  digester,  is  sepa- 
rated from  the  wast.-  liquor  in  drainers,  Ihen  washed  with 
water,  broken  up,  purified,  or  freed  from  knots,  &e.,  and 
finally  felted  into  a  thick  web  of  dry  paper  on  a  paper 
machine,  ami  cut  into  sheets  before  being  packed  in  bait  - 
fin-  the  market.  Iu  the  most  modern  works  the  apparatus 
used  for  each  of  these  operations  is  of  the  most  efficient, 
yet  simplest,  description. 

The  waste  sulphite  lyes  from  the  wood  digesters  are 
usually  run  away  into  the  rivers  as  useless,  and  as  the 
question  of  river  pollution  has  not  assumed  the  prominence 
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in  Scandinavia  that  it  has  in  Germany,  England,  and  other 
countries,  this  way  of  disposing  of  them  can  be  followed 
with  impunity.  These  lyes  contain  a  few  products,  which 
in  most  cases  can  he  recovered  with  advantage.  They 
contain  small  quantities  of  sulphurous  acid  and  sulphite  of 
lime,  both  of  which  are  partly  recovered  ia  many  works  by 
precipitation  with  lime,  but  the  organic  compounds  are 
neglected.  Mitscherlich  has  perfected  a  process  for  making 
a  dextrine  and  other  useful  products  from  these  lyes.  The 
process  is  being  applied  in  German  and  Austrian  works. 
These  products  are  sold  in  a  syrupy  condition  with  about 
60  or  70  per  cent,  water,  but  as  the  quantity  obtained  in  the 
manufacture  of  1  ton  of  cellulose  amounts  to  from  ul  to 
3  tons,  if  sulphite  makers  were  universally  adopting  this 
method  of  utilising  the  lyes,  the  market  would  soon  be  vastly 
over-stocked.  The  attention  of  technical  chemists  has  been 
concentrated  on  this  subject  for  many  years,  but  SO  far  they 
have  been  baffled  in  their  efforts  to  extract,  from  the  lyes, 
products,  which  would  possess  a  value  exceeding  their  cost 
ofproiluctiun.  and  at  the  same  time,  command  a  ready  sale. 
The  various  systems  of  recovering  the  gaseous  SO„  mixed 
with  the  steam  when  blowing  off  the  digesters,  have  been 
largely  adopted.  In  principle,  these  consist  in  first  cooling 
the  gases  in  coils  immersed  in  cold  water,  and  allowing  the 
S02  to  pass  to  the  limestone  towers  or  milk  of  lime  absorbers. 
Sometimes  the  gases  are  blown  into  cold  bisulphite  liquor. 

Where  the  recovery  of  the  sulphur  (as  S<  >:)  ;s  carried 
out  with  care  and  skill,  the  sulphur  consumed  is  about  10  or 
11  per  cent,  on  the  air  dry  pulp  produced.  Such  an  excel- 
lently low  result  is  seldom,  however,  obtained,  the  usual 
consumption  being  from  14  to  10  per  cent. 

Generally  speaking,  the  modem  mills  of  Scandinavia  are 
well  arranged.  Water  power  being  plentiful,  the  sins  arc 
selected  to  yield  it  cheaply  by  means  of  turbine-.  Very  few 
mills  are  driven  by  steam.  The  power  required  to  drive 
the  machinery  is  small  ;  Sh  horse-power  actual  being 
sufficient  per  ton  of  cellulose  per  week  in  mills  producing 
5,000  tons  or  so  a  year.  For  smaller  works  it  is  a  little 
greater.  This  includes  everything — acid  department,  wood 
cleaning  and  chopping,  breakers,  strainers,  and  all  miscel- 
laneous pumps  and  machinery.  The  fuel  consumed,  which 
in  many  cases  is  wood,  depends  entirely  on  the  internal 
arrangements  of  the  factory,  but  where  coal  is  used  for  the 
boiling  and  drying  and  water  for  the  motive  force,  '21  cwts. 
to  the  ton  dry  cellulose  is  ample,  whilst  30  to  32  cwts.  is 
sufficient  in  steam-driven  mills. 

The  immediate  future  of  this  industry  does  not 
bright,  due  to  over-production  and  the  consequent  fall  in 
values.  Notwithstanding  this,  many  new  factories  are  being 
projected  or  being  established,  which,  by  their  natural 
position,  &c,  offer  some  advantages  over  the  older  works. 
Cheap  wood  and  facilities  for  direct  shipment  are  essential  to 
the  success  of  any  modern  factory.  The  cost  of  production 
seems  to  have  reached  its  lowest  limit  in  many  districts. 
particularly  in  those  showing  a  scarcity  in  the  pulp-wood 
supply.  Indeed,  "the  survival  of  the  fittest  '  is  imminent 
in  many  cases.  Both  Norway  and  Sweden  have,  however, 
vast  resources  with  regard  to  this  and  the  paper-making 
industry,  and,  as  the  older  work-  die  out,  new  ones  are  sure 
to  spring  up  elsewhere,  equipped  with  the  most  modern 
methods  and  machinery. 

OX  A  METHOD  OF  CALCULATING  THE  AMOUNT 
OF  STEAM  REQUIRED  TO  DRY  A  TON  OF 
PAPER  OR  PULP. 

BY    JAMES    BEVERIDGE. 

(  In  the  Tth  of  February  18'.)4,  while  reading  a  paper  before 
this  Section  of  our  Soeiety  on  "  The  Manufacture  of  Straw 
Cellulose,"  I  mentioned,  under  the  division  of  "  Fuel  "  (this 
Journal,  18CI4,  106),  the  principles  upon  which  I  founded  a 
method  of  ascertaining,  by  calculation,  the  amount  of  steam 
(or  coal)  required  to  carry  on  the  different  operations  in  the 
manufacture  of  straw  pulp.  It  will  be  remembered,  the 
total  fuel  required  to  produce  a  ton  of  pulp  was  divided 
into  three  parts,  viz.,  the  quantity  required,  1st,  to  boil  the 
raw  fibrous  stock  ;  2nd,  to  disintegrate  the  fibres,  &c.  ;  and 
3rd,  to  dry  the  pulp  obtained  on  the  drying  machine.  I 
now  propose  to  touch  upon  the  third  of  these  divisions,  and 


to  give  in  detail  the  formula  I  have  used  in  ascertaining,  by 
calculation,  the  steam  required  to  dry  paper  or  pulp  on  the 
Fourdrinier  paper  machine. 

The  apparatus  for  drying  the  web  of  paper  or  pulp,  formed 
on  the  Fourdrinier  wire,  is  so  well  known  that  a  detailed 
description  of  it  is  unnecessary.  lirieily  stated,  it  consists 
of  a  series  of  three  pairs  of  press  rolls  and  then  a  set  of 
polished  cast-iron  cylinders,  of  somewhat  large  diameter, 
hcatcl  internally  with  steam.  The  wet  web  of  paper  passes 
first  of  all  through  the  press  rolls,  which  press  out  the  bulk 
of  the  water,  and  finally  over  the  drying  cylinders.  These 
cylinders  are  arranged  parallel  to  one  another,  and  are 
driven  by  means  of  toothed  wheels  geared  together.     The 

lensed  water  accumulating  inside  of  them   is  lifted  by 

•■  buckets  "  fixed  on  the  inside  of  the  end  covers,  and  dis- 
charged automatically  through  the  hack  trunnions,  while 
(be  supply  of  steam  is  admitted  through  the  other  or  front 
trunnions,  and  can  be  regulated  by  taps  attached  thereto. 
When  paper  is  being  dried,  the  wet  web  is  pressed  tightly 
against  the  polished  surface  of  the  drying  cylinders  with 
the  aid  of  endless  belts  of  thick  woollen  or  cotton  fell  , 
which  travel  along  with  it  in  the  same  direction  and  with 
the  same  speed.  These  felts  are  to  prevent  the  paper  from 
"  cockling."  In  pulp  works,  however,  where  this  system  of 
drying  is  employed,  felts  are  not  used,  excepting  in  the  ease 
of  the  first  drying  cylinder;  even  this  arrangement  is  a 
matter  of  convenience  rather  than  of  necessity,  the  web  of 
pulp  being  sufficiently  thick  and  strong  to  be  run  taut  around 
lie-  drying  cylinders  without  fear  of  breaking. 

From  this  brief  explanation  the  conditions  under  which 
ile-  web  ol  p  ipei  or  pulp  is  dried  will  be  easily  understood. 
It  is  cold  as  it  passes  t.i  the  first  of  the  drying  cylinders, 
and  is  gradual!)  raised  in  temperature  as  it  travels  over  the 
others,  till  112    F.,  when  the  water  it  contains  is 

converted  into  vapour.  The  temperature  of  this  vapour 
cannot  very  well  In-  under  212  !■'.,  because  the  steam 
pressure   within  the  cylinder   is    usually  maintained  a'  from 

^   lb.   to    M    Hi.    pressure   a1 atmosphere,    which   will 

tpond  in  a  temperature  of  from  236°  to  240°  F.,  and 
in  the  case  of  paper,  the  felts  press  the  wet  web  against  the 
hot  iron  surfaces.  The  wet  paper  thus  held  against  the  hot 
cylinder  must  nearly  approach  the  temperature  of  the  iron, 
although,  for  obvious  reasons,  it  cannot  exceed  the  boiling 
point  of  water  under  atmospheric  pressure,  excepting  at  the 
end  of  the  range,  where  the  web  is  dry.  In  the  best 
paper-mill  practice  it  is  usual  to  avoid  overheating  of  the 
cylinders  with  steam,  to  prevent  too  rapid  drying. 

The  actual  work  done  by  the  steam  within  die  cylinders 
is  obviously,  first,  to  raise  the  temperature  of  the  wet  web 
to  212°  E.,  and  then  to  convert  the  water  in  the  weh  into 
steam  at  212°  F.  If,  therefore,  we  know  the  initial 
temperature  and  weight  of  the  water  thus  evaporated  per 
1  cwt.  of  dry  paper  made,  the  units  of  heat  absorbed  in 
doing  this  evaporation  can  be  ascertained  on  well-established 
lines.  So  also,  if  the  pressure  of  steam  maintained  within 
the  cylinders  be  known,  it  will  he  easy  to  ascertain  the 
amount  of  steam  condensed  in  order  to  supplv  the  ai 
units  of  heat.  If  the  former  quantity  be  divided  by  the 
latter,  we  get  the  steam  required  to  convert  into  steam  at 
212  1'.  that  amount  of  water  associated  with  1  cwt.  of 
dry  paper  in  the  wet  web.  This  can  be  expressed  in  tin 
following  formula:  — 

a  _  *  (T  -  e) 

h~      T'-t>  {l,) 

in  which — 

S  =  lbs.  of  steam  required. 

x  =  lbs.  of  water  to  be  evaporated  per  unit  weight  of  dry- 
paper  made. 
V  =  the  initial    temperature    of  the   pulp   or   wet  paper 

passing  on  to  the  drying  cylinders. 
t'  =  the  temperature   of   the    condensed  water  within   the 

drying  cylinders   (i.e.,  temperature  corresponding 

to  the  steam  pressure). 
T  =  the  total  heat  units  in  1  lb.  of  steam  at  the  boiling 

point     of      water      under      ordinary     atmospheric 

pressure. 
T'=  the  total  heat  units  in  1  lb.  of  steam  at  the  pressure 

prevailing  within  the  drying  cylinders. 
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The  following  example,  based  on  the  conditions  prevailing 
in  the  trial  from  actual  manufacturing  practice  given 
further  on,  will  serve  to  illustrate  the  general  application  of 
the  formula.  Assuming  x  =  261'2  lb. ;  V  =  60°  F.;  t'  = 
230°  F.;  T  =  1,179;  and  T'  =  1,186.  Putting  these 
values  in  their  places  in  the  formula,  we  have — 


S  = 


261-2  (1,179-60)  _  292282-8  =  3Q7.4 


1,186-236        950 

or  307  •  4  lb.  of  steam  were  required  to  evaporate  the 
water  associated  with  1  cwt.  of  dry  paper  in  the  wet  web. 

It  is  obvious  that  during  the  drying,  the  paper  itself  has 
been  raised  from  its  initial  temperature,  V  to  the  final 
temperature,  /'.  and  that  the  heat  thus  absorbed  must  also 
be  calculated  ami  added  to  the  foregoing  amount.  I  find 
the  heat  thus  absorbed  and  the  steam  required  to  yield 
it  under  the  conditions  prevailing  in  this  ease  by  the  well- 
known  formula  for  all  such  instances  iu  which  simple 
heating  is  concerned,  viz.: — 

*-"'£* I?    w 

in  which  w  =  the  weight  of  dry  paper,  .«  its  specific 
heat,  while  'J',  i1  and  l'  have  the  same  values  assigned  to 
them  above  given.  The  specific  heat  (s  in  the  formula)  of 
paper  or  cellulose  I  usually  take  as  0-55,  which  I  believe 
near  enough  to  cover  all  cases  in  which  the  composition  of 
the  paper  does  not  vary  greatly.  Taking  «■  as  being  equal 
to  112  lb.,  by  substitution  we  get— 

g  =  112  x   0-55  (236-60)  __  10842-2 


1186-236 


950 


=  11-41  lb. 


of  steam  for  every  cwt.  of  paper  dried.  The  sum  of  this 
and  the  previous  quantity,  namely  11-41  +  307'4  = 
318-81  lb.,  represents  the  total  theoretical  amount  of 
steam  taken  to  dry  1  cwt.  of  paper  or  pulp.  It  is  apparent 
that  formula.-  («)  and  (6)  may  be  combined  thus:  — 

S  =  J  (T  -  «')  +  «>  s(f  -  f ) 
1'  -  V 

How  far  these  quantities  correspond  to  the  amount  of 
condensed  water  flowing  from  the  drying  cylinders  of  a 
L'ourdrinier  machine,  upon  which  a  white  printing  paper  of 
good  quality  was  being  dried  at  a  speed  of  176  ft.  per 
minute,  will  be  seen  from  the  following  actual  measure- 
ments :  — 

Total  paper  dried  per  hour  =  1,100  lb. 

Total  water  evaporated  per  hour  =  2,566  lb.  =  261  '2  lb. 
per  cwt.  paper. 

Temperature  of  wet  web,  v  =  60°  F. 

Pressure  of  steam  in  drying  cylinders  —  8  lb.  above 
atmosphere  =  236    F. 

Total  water  condensed  within  the  cylinders  =  3,710  lb. 
per  hour  taken  by  measurement  as  @  62°  F. 

The  actual  steam  used  in  this  trial  per  cwt.  of  dry  paper 
made  on  the  reel  was  377-  71  lb.,  the  difference  between  this 
and  the  sum  of  the  two  amounts  found  by  the  formula 
being  .'iN-'.i  lb.  This  difference,  amounting  to  18'G  per 
cent,  on  that  found  by  calculation,  is  due  to  several  causes. 
notably,  moisture  in  the  steam,  and  loss  of  heat  by 
radiation. 

The  presence  of  moisture  in  the  steam  is  inevitable, 
unless  superheating  is  in  use,  and  will  exist  to  a  greater  or 
less  extent  in  accordance  with  the  arrangement  and  quality 
of  the  -team  plant.  In  well-arranged  works  it  seldom 
exceeds  :',  per  cent,  of  the  weight  of  water  evaporated  in  the 
-Irani  boilers,  and  an  allowance  for  this  should  be  made  to 
this  extent  in  the  above  calculations. 

After  making  this  allowance  in  the  foregoing  figures, 
there  is  left  a  quantity  equal  to  15  per  cent,  nearly  of  the 
whole  steam  used,  winch  is  due  to  loss  of  heat  by  radiation, 
&C.  It  was  to  ascertain  this  loss  thai  these  formula'  were 
Originally  constructed.  I  have  found  it  to  vary  enormously 
in  different  mills,  but  the  factors  which  control  it  are  some 
what  easily  traced.  In  mills  where  the  work  of  drying  is 
constantly  Kept  going,  such  as  "  news  "  mills,  the  machines 
in  which  are  run  on  the  same  class  and  quality  of  paper 
during  the  whole  week,  with  quick  speeds  and  few  changes 
and  stoppages,  it  is  reduced  to  a  minimum,  especially  if  the 
drying  cylinder  ends  are  cased  in  with  hollow  sheet-iron 


covers,  and  the  steam  mains  are  well  protected  with  non- 
conducting cement.  According  to  my  experience,  this  loss 
also  varies  with  the  quantity  of  paper  dried.  Obviously  it 
will  also  vary  inversely  with  the  width  of  the  machine,  for 
in  wide  machines  the  free  radiating  surface  is  comparatively 
less  to  the  weight  of  paper  dried  than  on  narrow  machines. 

In  those  mills  where  the  steam  used  for  drying  is  taken 
direct  from  the  steam  main,  it  is  reduced  from  a  high  to  a 
lower  pressure  by  means  of  a  reducing  valve  before  it  enters 
the  drying  cylinders,  lint  in  very  many  paper  mills  the 
drying  is  accomplished  with  the  exhaust  steam  from  the 
engine  driving  the  paper  machine.  In  both  of  these  cases 
the  steam  entering  the  paper  machine  cylinders  is  wet,  due 
of  course  to  the  reduction  of  its  pressure,  and  any  condensa- 
tion occurring  in  the  connecting  pipes,  between  the  reducing 
valve  and  drying  cylinders,  can  be  caught  and  measured, 
and  if  thought  desirable  due  allowance  made  for  it  in  the 
calculations,  to  arrive  at  a  closer  estimate  of  the  loss  by 
radiation.  It  has  been  usual  for  me  to  allow  I  per  cent,  of 
the  quantities  found  by  the  formula;  for  every  10  lb.  the 
steam  pressure  has  been  reduced. 

The  above  trial  closely  agrees  with  the  quantities  found 
by  calculation.  It  would  appear  that  a  10  per  cent,  loss  of 
steam  due  to  radiation  alone  is  inevitable,  as  the  machinery 
in  this  particular  case  was  in  first-class  order  and  every 
precaution  taken  to  prevent  loss  of  heat.  It  also  closely 
agrees  with  the  figure  of  3  to  31,  lb.  of  steam  given  by 
Hoffmann  as  being  required  to  dry  one  ton  of  paper. 
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MR.    GEORGE    E.    DAVIE    IX   THE    CIIAIU. 


DESCRIPTION  OF    \  SIMPLE  FEED-WATER 
HEATEE 

nv    PETER    II  vi:  I  .    1  .1.1  . 

M'.w    small    leakages    of    material   occur   in    works    which 

when  looked  into  are  found  to  be  of  greater  amount  than 
they  seemed  to  be  at  the  Erst  casual  glance.  Exhaust  steam 
is  one  of  these,  which  might  frequently  be  made  use  oi 
for  sonic  purpose  if  not  reconvened  into  the  1 

Like  all  other  sulphuric  acid  work-,  the  one  with  which 
1  am  connected  uses  compressed  air  largely  for  the  purpose 
of  forcing  acid  from  the  eggs  to  the  top  ol  the  Gay-Lussac 
and  Glover  towers.  The  work  of  the  two  air  pumps 
employed,  working  sometimes  singly  and  sometimes  together, 
may  be  taken  as  at  least  equal  to  one  being  kept  constantly 

at  work  during  the  whole  2  1  hours.  It  occurred  tome 
some  time  ElgO  that,  a-  these  pumps  are  situated  immediately 
adjacent  to  the  boiler-,  it  would  be  no  difficult  matter  to 
return  this  -team  to  the  boiler-  which  supply  steam  not 
only  to  these  engines  but  to  the  resl  of  the  works.     1  have 


April  so,  189«.]      THE  JOURNAL  OF  THE  SOOTETT  OF  CHEMICAL  INDUSTRY. 


253 


heard  of  this  steam  being  injected  into  the  vitriol  chambers 
but  this  method  does  not  commend  itself  to  me — holding  as 
I  do  the  opinion  that  all  the  input  of  a  vitriol  chamber, 
whether  it  be  steam,  sulphurous  gas,  or  nitrous  gas,  should 
have  a  constant  relative  proportion  to  each  other  so  far  as 
possible  during  every  fraetiou  of  the  time  they  are  working, 
and  that  irregular  additions  of  any  one  of  the  constituents 
are  calculated  to  disturb  their  working. 

Of  course  there  remained  the  choice  of  a  great  number  of 
makes  of  apparatus  for  this  purpose,  but   many  of   them 


were  not  constructed  on  sound  scientific  principles,  and, 
further,  were  very  expensive.  It  occurred  to  me  that 
one  might  be  constructed  combining  the  action  of  the 
well-known  condensing  or  hydrochloric  acid  tower  together 
with  Siemens'  regenerator,  treating  the  steam  as  a  gas 
soluble  in  water,  which  it  is,  using  surface-furnishing 
material  of  a  nature  to  absorb  heat.  Eventually  the 
idea  settled  down  into  the  shape  shown  in  the  drawing. 
A  is  a  portion  of  an  old  boiler  flue,  :!  ft.  diameter  and 
10   ft.   high,   the   lower  eud   of  which  has   been   securely 


closed.  About  IS  in.  from  the  bottom  rests  a  cast-iron 
grid,  with  wide  slits  supported  on  projections  attached 
to  the  interior  of  the  cylinder,  but  which  are  not  shown  in 
the  drawing ;  the  upper  space  above  this,  to  within  a  short 
distance  of  the  top,  is  filled  in  with  boulder  stones  such  as 
are  commonly  found  in  brick-clay  or  ma}'  be  seen  on  most 
Lancashire  shores.  These  should  be  selected  as  round  as 
possible  and  of  such  size  that  the  mass  if  so  shaped  would 
form  a  sphere  of  about  2  or  3  ins.  diameter.  Above  this  is 
seated  a  portion  of  a  liquor  cask  of  such  a  size  that  it  will 
project  some  6  or  8  in.  into  the  iron  cylinder  and  yet 
allow  a  ring  of  unfilled  space  of  about  1  in.  all  round  ;  this 
is  kept  in  position  by  means  of  several  wooden  wedges 
attached  to  the  cask.  This  cask  has  its  bottom  perforated 
with  numerous  i-iu.  holes,  and  inside  it  is  mounted  the 
well-known  oscillating  bos,  commonly  known  as  the 
"  tumbling  box  '"  or  "  tumbling  tub."  The  drawing  now 
explains  itself:  the  water,  being  turned  on  into  the  oscil- 
lator, is  thrown  over  the  bottom  of  the  cask,  through  the 
holes  in  which  it  is  distributed  over  the  mass  of  stone 
packing,  finally  reaching  the  space  below  the  grid ;  but 
during  its  passage  down  it  has  met  the  ascending  hot 
exhaust  steam,  which  enters  at  B,  and  having  become 
heated  by  means  of  this,  runs  out  at  C  into  the  cistern  D. 
and  thence,  taken  in  hand  by  the  pump  E,  is  finally  forced 
into  the  boiler.  The  advantage  of  the  boulder-stone 
packing  is  that  it  absorbs  a  large  quantity  of  heat,  and  if 
the  pumps  should  be  stopped  for  a  time  the  water  still 
runs  out  hot,  taking  its  heat  from  that  stored  up  in  the 
packing ;  it  acts  thus  as  a  regulator.  The  temperature  of 
the  water  in  the  cisterns  averages  160°  F.,  and  as  about 
7,000  gallons  per  day  are  put  through  it,  this  means  a 
considerable  saving.  In  our  case  I  calculate  it  into  nearly 
3  tons  of  coal  per  week — not  a  large  sum,  but  still  a  good 


return  for  such  a  small  outlay.  I  need  scarcely  say  that 
water  of  1603  F.  cannot  be  easily  injected  into  the  boiler, 
and  that  a  pump  must  be  used,  and  this  in  its  turn  must 
be  placed,  as  shown,  at  a  lower  level  than  the  cistern,  in 
order  that  the  water  may  flow  into  the  pump  by  gravity. 
I  cannot  say  that  the  dimensions  given  are  the  best  ;  they 
were  arrived  at  more  by  intuition  than  practice.  In  fact, 
the  apparatus  has  turned  out  too  small,  for  though  it  will 
deal  effectually  with  the  exhaust  steam  from  one  pump,  if 
two  are  working  its  limit  of  efficiency  i-  -oon  reached,  and 
■n  escapes  at  the  top ;  this  of  course  only  means  more 
cubic  content  of  packing,  to  ba  attained  by  a  taller  or 
wider  tower. 

THE  FUNCTIONS  OF  ALBUMIN"  As  A  FIXING 
AGENT  FOB  PIGMENTS  ON  OOTTON. 

BY   B.   J.    FLLNTOFF,    P.C.S.,    ETC. 

Tin:  present  communication  is  a  result  of  experiments  made 
to  determine  the  properties  of  some  insoluble  azo-colours 
printed  on  cotton  as  pigments,  and  therefore  a  few  words 
with  reference  to  these  experiments  are  necessary. 

Many  beautiful  and  fast  shades  are  produced  on  cotton 
by  passing  cloth  prepared  with  a  solution  of  /8-naphthol 
through  aqueous  solutions  of  some  d:azo-compounds.  It 
seemed  desirable  to  prepare  some  of  these  insoluble  oxy-azo 
bodies,  to  print  them  on  cotton  in  conjunction  with  albumen, 
and  note  the  characteristics  of  the  colours  so  produced. 

The  pigments  were  prepared  by  precipitation  from 
aqueous  solutions  by  mixing  solutions  of  sodium  /8-naphthol 
and  a  diazo  compound. 

The  following  table  gives  the  necessary  data  respecting 
the  nature  of  the  pigments  prepared  and  the  colours  they 
produced  on  cotton-cloth  : — 
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Colour  of  Pier.ieiit. 


lution. 


Prepared  from 


Naphthol. 


Diazo-Compound  of 


shade  produced  by 

Printing  on  Cotton  in 

conjunction  with 

Ubumin. 


1.  Brilliant  Red 

INOj. 
...     C  H4.N  :N.CioH<.Ofl 

C    II     \    \  .1     11, .. (  HI   

Beta 

... 
Alpha-naphthylamine 

'  'range. 
Heliotrope. 

1    r  II,. \    X.t',,,11,  .OH 

-     1  ,H,.N:X.01,H,.OI1   

Drub. 

It  was  found  necessary  to  precipitate  these  compounds 
from  very  dilute  solutions,  otherwise  the  precipitates  formed 
were  in  a  state  of  such  fine  division  that  filtration  was  im 
possible.  After  allowing  the  precipitates  to  drain  on  a 
cloth  filter  for  a  week  they  contained  about  oO  per  cent. 
moisture,  and  by  exposure  to  a  temperature  of  100°  C. 
could  he  dried  completely  and  ground  to  a  tine  powder. 

By  the  addition  of  oleine  to  the  solution  of  sodium-/}- 
naphthate  and  of  acetate  of  sodium  to  the  diazo-solution, 
somewhat  brighter  shades  were  produced,  but  in  this  case 
the  precipitate  dried  to  a  horny,  adhesive  mass. 

I  do  not  think  these  pigments  will  be  of  much  interest  to 
the  calico  printer :  they  may,  however,  find  some  applica- 
tion in  certain  resist  or  discharge  styles,  notably  in  the  case 
of  aniline  black.  Two  printing  pastes  containing  the  same 
percentage  of  colouring  matter,  only  to  the  one  an  addition 
of  a  solution  of  albumin  was  made,  were  printed  on  the 
same  fent  with  the  same  roller  at  the  same  time  and  dried. 
At  once  tbe  colour  containing  the  albumin  appeared  to  be 
the  more  intense  of  the  two,  and  after  ageing  through  the 
Mather  and  l'latt  machine  the  phenomenon  was  even  more 
prononnced. 

I  have  only  been  able  to  find  one  explanation  respecting 
the  part  played  by  albumin  in  the  fixing  of  pigments,  which 
states  the  property  of  albumin  to  be  one  of  "  occlusion." 

I  understand  this  to  mean  that  the  albumin,  w  hen  coagu- 
lated, surrounds  the  small  particles  of  pigment  and  fibre, 
binding  them  together. 

Xow  there  can  be  no  doubt  that  this  property  is  entirely 
inadequate  to  give  a  rational  explanation  of  the  effect  above 
described. 

From  the  data  so  far  collected,  one  would  probably 
conclude  that  the  oxy-azo  pigment  and  the  albumen  had 
chemically  combined  and  formed  a  compound  of  greater 
colouring  power  than  the  pigment  alone.  Yet  this  is  the 
more  surprising  when  it  i-  remembered  that  the  pigment 
exists  in  the  printing  colour  in  a  state  I  f  suspension  and  not 
solution,  and,  therefore,  for  chemical  union  to  take  place 
with  such  relatively  large  masses  would  justify  the  assump- 
tion that  a  strong  allinity  exists  between  these  bodies. 

Generally  in  the  production  of  colour  lakes  on  the  fibre 
the  compounds  necessary  for  their  formation  are  mixed  in  a 
soluble  form  ill  some  suitable  medium  and  then  rendered 
insoluble  by  combination  being  effected  in  some  after 
This  method  of  procedure  insures  ev  nness  of 
shade  and  facilitates  the  more  complete  combination  of  the 
component  parts  of  the  coloured  bodj 

In  fact,  in  man}  cases  it  would  be  a  total  impossibility  to 
obtain  a  colour  lake  on  the  fibre  possessing  the  required 
qualities  without  first  rendering  the  colouring  matter 
soluble  in  some  suitable  medium.  Yet  in  the  above  case 
the  partiebs  of  pigment  are  in  very  much  larger  mas<e~  and 
rates,  and  therefore  die  combination  of  two  inert 
substances  under  Buch  conditions  appears  very  remarkable. 
Again,  these  colours  possess  a  rather  doubtful  salt,  forming 
group  hydroxy  I. 

It  his  been  pointed  out  that  the  sulpho-group  is  a  lake- 
producer  in  conjunction  with  albumen, yet  we  know  that 
the  isolated  hydroxyl  group  has  only  feeble  lake-forming 
properties,  and  therefore  its  combination  with  albumen 
would  be  the  more  unexpected. 

Experiments  were  now  devised  to  ascertain  the  truth  of 
this  theory,  and  for  the  purpose  a  yellow  pigment  (lead 
cbromate)  was  considered  suitable,  because,  bi  ing  a  normal 
salt,  lake  formation  would  be  impossible.  Yet  here  we  had 
the  same  phi  nomenon.  The  film  en  analysis  gave  traces  of 
lead  sulphide,  which  bad  evidently  resulted  from  the 
presence  oi    sulphur  in   the   albumen,  and   therefore  this 


might  possibly  account  for  the  darker  shade.  On  account  of 
this  objectionable  property  of  any  lead  salt,  it  seemed 
desirable  to  repeat  the  experiment  with  pigments  produced 
by  a  combination  of  any  adjectival  colouring  matter  con- 
taining the  orthodihydroxy  group  and  the  oxides  of  the 
metals  chromium,  aluminium,  and  calcium,  whereby  any 
possibility  of  black  sulphur  compounds  being  produced 
would  be  entirely  eliminated.  Again  the  result  was  the 
same,  and  consequently  the  theory  of  lake  formation  had 
to  be  abandoned,  and  tin-  explanation  sought  for  on  other 
grounds. 

If  we  take  some  cloth  on  which  has  been  printed  two 
mixtures,  one  containing  a  pigment  alone  and  the  other  a 
pigment  plus  albumen,  the  proportion  of  pigment  in  each 
case  being  the  same,  and  the  same  quantity  of  each  mixture 
being  on  tbe  fibre,  then,  on  holding  the  cloth  to  the  light, 
and  viewing  the  light  through  the  cloth,  we  shall  find  that 
in  one  ease  much  more  light  is  transmitted  than  in  the 
other,  and  on  examination  it  is  found  that  the  one  containing 
the  albumen  is  the  more  opaque.  Therefore  in  this  ease 
more  light  should  be  reflected  and  we  should  have  a  darker 
colour. 

Again,  by  examination  under  the  microscope  it  is  found 
that  the  albumin  pigment  presents  a  far  more  even  and 
solid  surface;  this  also  will  tend  to  increase  its  reflecting 
|T.,|, cities.  But  in  the  other  case  the  small  particles  ol 
pigment  are  readily  seen  sticking  to  the  fibre,  and  the  general 
effect  is  entirely  lacking  in  the  solid  and  smooth  appearance 

characterising  the  former.     The  phenome I,  then,  is  purely 

an  optical  one,  and  depends  upon  the  fact  that  in  one  ease 
the  actual  quantity  of  light  ravs  reflected  is  greater  than  the 
other. 

Finally.  I  say  the  functions  of  albumin  arc  twofold, 
viz.,  the  well-known  one  of  "  occlusion,"  and  the  other  of 
being  able  to  increase  the  opacity  of  the  layer  of  colour, 
at  the  same  time  to  increase  its  reflecting  power  and  thereby 
1 1  >  apparently  increase  the  colour  of  the  body.  This  function 
I  have  named  "  intensification."  The  property  of  intensifi- 
cation is  not  confined  to  albumin,  but  is  possessed  by  many 
substances  capable  of  holding  pigments  in  a  homogeneous 
state  in  suspension  ami  also  of  forming  a  suitable  medium 
for  their  even  distribution  over  the  surface  of  d 
fabric. 

(iN  THE  PREPARATION  OF  W'ATF.l!  FEEE  FROM 
AMMONIA. 

BY   JOSEPH    BARNES,    F.I.C. 

The  preparation  of  water  five  from  ammonia,  either  by 
fractional  distillation  or  by  the  process  oi  king  boiling  with 
carbonate  of  soda,  as  recommended  by  the  "  Water  Com- 
mittee" of  the  Society  of  Public  Analysts,  is  always  a 
somewhat  tedious  operation.  Tbe  well-known  destructive 
action  of  die  halogens  chlorine  and  bromine  on  ammonia 
does  not  appear  to  have  been  male  use  of  for  ridding 
distilled  water  of  this  impurity.  These  agents,  however, 
afford  us  a  means  of  preparing  water  absolute!}  free  from 
ammonia  in  a  very  simple  and  expeditious  manner.  If  a 
small  quantity  of  bromine  is  added  to  ordinary  distilled 
viater  and  the  latter  boiled  for  a  few  minutes,  all  traces  of 
ammonia  will  bi  destroyed.  Thi  -one  result  i>  obtained 
by  allowing  die  action  -  veral  hours  in  the  cold. 

Vluch    more  rapid,  bo  'be  action  of  an  alkaline 

hypobromite,  which  will  destroy  every  trace  of  ammonia  in 
tlie  space  of  a  tew  minutes  in  the  cold.  Water  which  has 
been  treated  either  with  bromine  or  a  hypobromite  cannot 
be  used  for  Nesslerising  purposes  until  all  remaining  traces 
of  these  reagents  have  been  removed  or.destroyed,  otherwise 
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there  will  be  a  destruction  of  ammonia  in  the  standard 
solution  used  for  comparison ;  potassium  iodide  effectually 
serves  this  purpose,  and  the  method  resolves  itself  into  the 
following  simple  operations  : — 

( ine  or  two  litres  of  ordinary  distilled  water  are  placed  in 
a  stoppered  bottle  and  a  little  bromine  vapour  is  then  poured 
into  it.  After  shaking,  the  water  should  be  just  preceptibly 
tinted,  and  should  give  a  blue  coloration  when  dropped  on 
iodide  and  starch  paper.  One  drop  of  a  strong  solution  of 
caustic  soda  is  now  added  and  the  bottle  again  shaken  and 
placed  on  one  side  for  ten  minutes.  Finally,  one  or  two 
drops  of  a  solution  of  potassium  iodide  are  added,  and  the 
water  will  then  be  found  to  be  free  from  ammonia  and 
suitable  for  Nesslerising  purposes. 
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ESTIMATION  OE  ANTIMONY  IN  ORES  AND 
METALS,  &c. 

EV    JOHN    CLARK,    I'll. I). 

There  is  probably  no  mineral  the  valuation  of  which  is  in 
such  an  unsatisfactory  condition  as  that  of  antimony  ore. 
To  a  large  extent  tills  is  the  fault  of  the  consumer  or 
smelter,  who  insists  on  the  antimony  being  estimated  bv 
dry  assay,  which  usually  means  fusion  with  soda  carbon 
and  iron.  Carnot  has  pointed  out  (Annales  de  Mines 
1892,  Vol.  1,  p.  303)  that  this  method  is  very  inaccurate. 
the  results  being  rarely  within  8  or  9  per  cent,  "of  the  truth  ■ 
and  alter  many  experiments  he  ha-  abandoned  dry  methods 
on  account  of  the  volatility  of  the  antimony.  1  can  con- 
firm what  Carnot  says  as  to  the  inaccuracy  of  estimating 
antimony  by  dry  assay,  hut  in  my  experiments  I  found 
that  the  loss  of  antimony  was  frequently  more  than 
counterbalanced  by  the  sulphur  and  iron  which  the 
antimony  contained. 

Thus,  an  ore  which  gave  by  wet  assay  46-80  per  cent,  of 
antimony,  yielded  by  dry  assay  49-0  per  cent.,  and  a  well- 
known  analyst  found  52  per  cent,  by  dry  assay  in  a 
duplicate  sample.  To  get  rid  of  the  difficulties  connected 
with  dry  assay,  Carnot  dissolves  from  ■_»  to  5  grms.  of  the 
ore  in  HC1,  precipitates  with  tin,  and  collects  the  antimony 
on  a  weighed  filter,  by  which  means  he  says  he  obtains  a 
result  within  1  per  cent,  of  the  truth.  He  admits, 
however,  that  when  the  ore  contains  lead,  that  metal  is 
partly  precipitated  on  the  tin,  and  this  he  says  may  be 
estimated  by  treating  the  weighed  metal  with  polysulphide 
of  sodium,  which  dissolves  the  antimony  and  leaves  the 
lead  as  PbS.  When  arsenic  is  present  it  is  also  pre- 
cipitated with  the  antimony,  but,  according  to  Carnot,  no 
method  of  estimating  the  quantity  has  been  devised. 

The  difficulty  of  the  arsenic  can  easily  be  overcome  by 
dissolving  the  ore  in  a  mixture  of  IIC1  and  Fe.,CI6,  and 
distilling  off  the  arsenic,  as  I  have  shown  on  a  former 
occasion  (this  Journal,  1891,  444),  and  if  the  antimony 
is  precipitated  with  iron  instead  of  tin,  none  of  the  lead 
comes  down  with  the  antimony  ;  but  the  metal  obtained  in 
this  way,  especially  when  working  with  .">  grms.  of  ore,  is 
apt  to  contain  impurities  derived  from  the  iron,  and  to 
oxidise  to  a  considerable  extent  in  the  process  of  drying, 
but  it  can  be  purified  and  obtained  in  the  compact  condition 
by  fusing  the  precipitate  with  cream  of  tartar  and  borax. 
It  is  necessary,  however,  to  stamp  the  flux  into  the  bottom 
of  the  crucible  and  place  the  precipitate  in  a  small  opening 
in  the  centre,  as  otherwise  the  loss  of  antimony  is  very- 
great.  The  ore  above  referred  to,  when  treated  in  this  way, 
gave  44-8  per  cent,  of  antimony,  the  difference  being  due 
to  volatilisation. 
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In  the  assay  of  antimony  ore  by  the  other  wet  methods, 
the  metal  is  usually  weighed,  either  as  sulphide  or  as 
tetroxide,  and  with  proper  precautions  fairly  good  results 
can  be  obtained,  but  in  presence  of  other  metals  of  the 
H.,S  group,  the  methods  are  very  tedious.  I  have  there- 
fore made  a  number  of  experiments  on  the  application  of 
the  volumetric  estimation  of  antimony  to  ores  aud  alloys, 
with  the  object  of  simplifying  the  process  as  far  as  possible 
consistent  with  accuracy. 

The  various  processes  for  the  volumetric  estimation  of 
antimony  may  be  divided  into  two  groups:  — 

First.  Methods  based  on  the  oxidation  of  Sb203  to 
Sb.,05,  such  as  those  of  Mohr  and  Jolles,  the  former  depend- 
ing ou  the  oxidation  of  the  antimony  in  an  alkaline  solution 
by  means  of  iodine,  and  the  latter  by  manganate  of 
potassium. 

Second.  Methods  based  on  the  reduction  of  Sb206  to 
SboO:t,  to  which  group  belong  the  processes  of  YVeller, 
Goochand  Gruener,  Herrouu  and  Knorre.  YVeller  (Liebig's 
Ann.  213,  34)  reduces  with  KI  in  a  strong  HC1  solu- 
tion, distils  off  the  liberated  iodine,  and  titrates  the  iodine 
with  thiosulphate  (Gooch  and  Gruener,  Zeit.  Anal.  Chem. 
32,  -171),  reduces  with  HI,  boils  off  the  iodine,  and  estimates 
the  antimony  by  Mohr's  process.  Herroun  (Chem.  News, 
45,  101)  also  reduces  with  KI  and  HCI,  but  titrates  the 
liberated  iodine  without  distillation. 

Knorre  (Zcits.  f.  angew.  Chem.  1888,  155)  effects  the 
reduction  by  the  addition  of  sulphide  of  sodium  to  the 
HCI  solution,  then  boils  off  theSO*,  and  titrates  the  antimony 
with  iodine  after  the  addition  of  tartaric  acid  and  bicar- 
bonate of  soda,  as  described  by  Mohr. 

The  method  of  estimating  antimony  witli  manganate  of 
potash,  recommended  by  Jolles,  gives  fairly  good  results 
with  pure  solutions,  but  it  is  necessary  to  work  on  a  very 
small  quantity,  and  it  is  of  no  value  when  other  metals  are 
present  On  the  other  hand.  Main's  process  leaves  nothing 
to  be  desired  in  point  of  sharpness  and  accuracy  ;  and  the 
chief  object  of  my  experiments  has  been  to  ascertain  the 
best  condition  for  the  application  of  this  method  to  the 
estimation  of  antimony  in  ores  and  metals.  I  have  proved 
by  experiments  that  the  presence  of  lead,  even  in  large 
quantity,  has  no  influence  on  the  result,  but  the  process  is 
affected  by  iron,  and  by  copper,  arsenic,  and  tin  in  the  lower 
state  of  oxidation.  The  following  is  a  short  summary  of 
my  results:  — 

I.  In  the  case  of  pure  antimony  ores  practically  free 
from  arsenic  and  iron,  the  ore  may  be  dissolved  in  HCI, 
heated  till  all  the  H;S  has  been  driven  off,  then  mixed  with 
tartaric  acid  or  Rochelle  salt,  rendered  alkaline  with  bicar- 
bonate of  soda,  and 
recommended  by  Mohr, 


The  antimony  ore  referred  to  above,  when  treated  in  this 
way,  gave  the  following  results  : — 


titrated  with        iodine   solution,  as 


Antimony 
Pel-  Cent. 
.     46'77 


1  priii.  antimony  Ore  containing  traces  of  Fe  pave  . 
1  grin.  ,.  „  » 

II.  When  the  ore  contains  more  than  traces  of  iron,  it  is 
dissolved  in  HCI,  precipitated  with  I LS,  filtered,  washed,  re- 
dissolved  in  HCI,  and  the  antimony  titrated  in  an  alkaline 
tartrate  solution  as  before. 

III.  When  the  ore  contains  arsenic,  which  is  by  no  means 
a  rare  occurrence,  it  is  dissolved  in  strong  HCI  containing 
sufficient  ferric  chloride  to  decompose  the  sulphides,  and 
the  arsenic  is  distilled  off  as  described  in  a  former  commu- 
nication; the  antimony  is  then  precipitated  with  H»S,  tilt.  red. 

washed,  redissolvcd  in  HCI,  and  titrated  with  iodine  iu 
an  alkaline  tartrate  solution.  The  arsenic  in  the  distillate 
can  also  be  titrated  with  iodine  in  presence  of  excess  of 
bicarbonate  of  soda. 

IV.  Whin  an  alloy  or  sulphide  contains  tin  as  well  as 
arsenic  and  antimony,  it  may  he  dissolved  in  IK 'I  and 
Fe2Cl6,  the  arsenic  distilled  oil'  as  before,  and  the  antimony 
precipitated  with  metallic  iron,  as  recommended  by  Tookey. 
The  precipitated  antimony,  alter  being  filtered  and  washed, 
is  then  dissolved  iu  HCI  with  the  assistance  of  a  little 
chlorate  of  potash,  filtered  from  any  insoluble  impurity 
derived  from  the  iron,  precipitated  with  HSS,  filtered, 
washed,  dissolved  in  HCI,  boiled  to  expel  H2S,  ami  titrated 

with   "   iodine  in  an  alkaline  tartrate  solution. 
10 


Ore  taken. 

Antimony  found. 

1  grin. 
1  grin. 

Per  Cent. 
a;  62 

4IIT» 

In  experiments  on  the  separation  of  antimony  and  tin- 
by  Tookey's  method,  T.  Thiele  found  (Zeits.  Anal.  Chem. 
263,  3G1)  that  a  little  tin  was  invariably  precipitated  with 
the  antimony,  and  I  have  ascertained  that  the  tin  is  iu  the 
form  of  phosphide  aud  that  the  amount  varies  with  the 
proportion  of  the  phosphorus  iu  the  iron  used  for  precipi- 
tation and  the  total  quantity  of  iron  dissolved.  Thus, 
O'Sgrm.  of  tin  crystals  boiled  with  excess  of  HCI  and 
10  grms.  of  steel  turnings  and  cast-iron  filings  respectively 
till  all  the  iron  was  dissolved,  gave  residues  containing  the 
following  proportions  of  tin  and  phosphorus  : — 


Steel  Residues. 


Cast-iron  Residues. 


Tin 

Phosphorus . 


0'0015 
0-OM 


ii-nln 
limit 


On  this  account  the  purest  iron  should  be  used,  and  steel 
turnings  will  be  found  very  convenient  for  the  purpose. 

The  tin  in  the  filtrate  from  which  the  antimony  has  been? 
separated,  which  should  be  entirely  in  the  stannous  state, 
can    be  at    oree   titrated    in    the  acid    solution  when  cold 

with     "     iodine    and    a    little    starch    as    indicator,    as    the 

hi 
ferrous  salts  do  not  interfere  with  the  process;  but  I  have 
found  that  the  results  are  always  more  or  less  low,  owing 
probably  to  the  readiness  with  which  stannous  chloride  is 
oxidised,  and  it  is  therefore  better  to  precipitate  the  tin 
with  UoS  and  weigh  as  Su(  >s. 

Instead  of  precipitating  as  sulphide,  the  antimony  in  the 
solution  obtained  by  dissolving  in  HCI  and  chlorate  of 
potash  may  be  reduced  with  S02  or  with  HI.  It  may  also 
be  reduced  by  heating  for  a  tew  minutes  with  a  slight 
excess  of  stannous  chloride;  and  as  iodine  iu  an  acid 
solution  has  no  action  on  antimony  salts,  while  it  readily 
oxidises  the  stannous  salts,  the  solution  may  he  rendered 
suitable   for  the  application  of  Mohr's  process  by  mixing 

it    with    a    little    starch    when  cold    and    adding  iodine 

cautiously,  till  the  excess  of  stannous  chloride  is  oxidised, 
which  is  indicated  by  the  production  of  a  blue  colour  with 
the   starch.     Tartaric   acid  or  Uoehelle  salt  is   then   added 

and  the  antimony   titrated   with     -    iodine   in   an   alkaline 

solution  as  usual. 

AV»-  Process. — When  antimony  is  dissolved  in  IK  1  with 
t  lie  assistance  of  chlorate  of  potash,  nitric  acid,  or  bromine, 
the  oxidising  agent  converts  the  antimony  into  the  highest 
state  of  oxidation,  on  which  account  it  is  necessary  to  reduce 
it  again  to  render  it  suitable  for  the  application  of  Mohr's 
process.  I  have  discovered,  however,  that  when  antimony 
is  dissolved  in  HCI  with  the  assistance  of  iodine,  no  reducing 
agent  is  required,  as  iodine  in  an  acid  solution  does  not 
oxidise  antimony  beyond  Sk,(  >.,  so  that  after  boiling  off  the 
excess  of  iodine,  Mohr's  process  can  he  at  once  applied  to 
the  solution. 

This  action  of  iodine  is  of  very  great  importance,  aa  it 
simplifies  very  much  the  estimation  of  antimony  in  alloy  -  con- 
taining lead  and  tin.  as  the  tin  is  oxidised  l,y  the  iodine  to 
the  stannic  state,  and  the  lead  has  no  influence  on  the  result. 
In  applying  the  process,  a  weighed  quantity  of  tin  alloy  is 
treated  with  HCI  so  long  as  there  is  any  action,  then  solid 
iodine  is  added  iu  small. quantities  at  a  time,  aud  heat  applied 
till  everything  dissolves.     The  excess  of  iodine  is  removed 

by  lioiliiic.-and  the  soluti  in  I led,  diluted,  and  mixed  with 

a  little  starch.  Should  the  addition  of  starch  produce  a  blue 
colour  in  the  acid  solution  owing  to  the  presence  of  a  trace 
of  (ice  iodine.  A  very  weak  solution  of  sulphite  of 
sodium  is  added  drop  by  drop  till  the  blue  colour  disappears 
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when  it   is  mixed  with  Kochelle  salt  rendered  alkaline  and 

titrated  with  '    iodine  in  presence  of  a  considerable  excess 

of  bicarbonate  of  soda. 
The  following  results  were  obtained  iii  this  way  :— 

(«.)  Antimmiv  prepared  from  tartar  emetic : — 


Antimony  taken.         Antimony  found. 

Antimony  per  i  .nt. 

Grm. 

o-s 

0-2 

Grm. 

0- 1  198 
D'1998 

99-90 

91 

(6.)  White  metal  giving   7  "38  per  cent,  of  antimony  by 
another  process  : — 

White  Metal  taken. 

Antimony  found. 

Antimony  per  Cent. 

Grm. 
o-.-i 
0-5 

Grm. 
0-O872 
0-0872 

7   It 
7   11 

(c.)  Alloy  containing  about  80  per  cent,  of  lead  : — 

Alloy  taken. 

Antimony  found. 

Antimony  per  Cent. 

Grm. 

05 

Grm. 

due,:!.;                               L3"9S 

0-0699                             i  i  n 

In  presence  of  copper  the  antimony  by  this  process 
comes  out  low.  This  seems  to  be  due  to  the  cuprous  salt 
and  its  tendency  to  oxidise  and  become  a  carrier  of  oxygen 
to  the  antimony,  a-  1  observed  in  my  experiments  with  mix- 
tures of  copper  and  antimony  that  when  the  last  traces  of  free 
iodine  were  removed  with  sulphite  of  sodium  the  blue  colour 
reappeared  after  a  few  secondfij  indicating  a  fresh  liberation 
of  iodine,  which  does  not  take  place  when  copper  is  absent. 
When  copper  is  present  it  is  therefore  necessary  to  remove 
the  copper  before  titrating  antimony  with  iodine,  and  this 
can  be  most  readily  effected  by  converting  the  metals  into 
sulphides  and  dissolving  out  the  sulphide  of  antimony  with 
caustic  potash  or  caustic  soda. 

Separation  of  Antimony  and  Arsenic. — Antimony  can 
also  be  estimated  in  mixed  sulphides  of  arsenic,  antimony, 
and  tin  by  dissolving  the  sulphides  in  HC1  and  iodine, 
but  in  this  case  it  is  necessary  to  distil  off  the  arsenic 
by  boiling  down  repeatedly  with  a  considerable  volume 
of  strong  HC1  to  about  one  third  of  the  bulk.  The 
residual  liquid  which  contains  the  antimony  and  tin  when 
present  is  then  filtered  to  remove  separated   sulphur  and 

titrated  with        iodine  after  conversion  into  alkaline  tartrate. 

Known  quantities  of  tartar  emetic  and  arsenious  acid 
converted  into  sulphides  and  dissolved  in  HC1  and  iodine 
gave  the  following  results  after  boiling  down  three  times 
with  50  c.c.  strong  IIC1 : — 


Tartar 
Emetic 
taken. 

Arsenious 
Acid 
taken. 

Iodine 
used. 

Tartar 
Emetic 
found. 

Tartar 
Emetic. 

Grm. 

0-5 

titrated 

direct. 

0-2 

o-i 

Grin. 
None. 

0"14 

0-07 

C.c. 
30-7 

12-3 

0-2003 

0-  lit  196-1 

Per  Cent. 

101  run 

100'15 
99'64 

The  arsenic  which  is  volatilised  can  be  distilled  into 
water,  but  it  cannot  be  titrated  direct  as  it  contains  more 
or  less  iodine,  and  when  diluted  sufficiently  with  water  to 
prevent  volatilisation  and  boiled  to  get  rid  of  iodine,  the 
arsenic  is  partially  oxidised  to  arsenic  acid,  and  therefore 
not  suitable  for  titration  with  iodine  in  an  alkaline  solution 
without  reduction. 


£teto  |)orfc  Section, 

Chairman  :  Alfred  II.  Mason, 
Vice-Chairman:  J.  II.  Wainwright, 
Committee  -■ 
T.  Lynton  Brigfts,  E.  G.  Lev.-. 

G.  T.  Bruekmann.  T.Lvngwitz. 

V.  Coblentz.  Arthur  KeOeorge. 

II.  Comer.  John  McKesson, 

H.Endcmann.  Thos.  J.  Parker. 

8.  W,  Fairchild,  L>.  Wesson. 

Jas.  Hartford. 

Hon.  Treasurer:  R.  C. Woodcock. 

Hon.  Local  Secretary : 

Hugo  Schweitzer,  159,  Front  Street,  New  York,  U.S.A. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
r.-i  in  at  the  end  of  the  current  session. 

The  following  have  been  elected  to  nil  the  paranoics,  and  will 
tak.  office  in  July  next : — Chairman:  Charles  P.  Chandler.  Com* 
n\  Alsberg,  W.  I.  l-'iierst,  A.  H.  Mason,  \V.  Jay  Schieflelin, 
ami  K.  C.  Schupphaus. 


Meeting  held  nl  the  College  of  Pharmacy, 
Monday,  March   16th,  1896. 


MR.    A.  II.    MASON    IN   THE    CHAIR. 


Professor  V.  Coblentz  contributed  and  explained 
apparatus  for  determination  of  molecular  weights  by  the 
lowering  of  the  freezing  point  aud  boiling  points,  after 
lieckmann. 


T11K   SULPHURIC  ACID    PROCESS   HF   REFINING 
LIXlVIATIdX    SULPHIDES. 

BY    1  1,1  in  Ml      P.    DEWEY. 

Tiii;  time  is  fast  approaching  when  more  chemistry  must 
he  used  in  the  extraction  of  the  precious  metals  in  the 
United  States.  The  chief  objections  to  chemical  methods 
are  the  technical  skill  required  in  the  management,  the 
higher  grade  of  labour  necessary,  aud  the  time  required  to 
turn  out  product,  thus  locking  up  large  amounts  of  capital  ; 
but  these  difficulties  are  becoming  less  applicable  all  the 
time.  Then,  too,  the  wonderful  success  attained  in  this 
country  in  extracting  the  precious  metals  by  smelting  the 
lead  has  retarded  the  application  of  chemical  methods. 

The  chemical  process  of  extracting  silver  by  lixiviating 
or  leaching  its  ores  with  solution  of  sodium  hyposulphite 
was  introduced  by  von  Patera  in  1858,  and  has  been 
variously  improved,  notably  by  the  substitution  of  tin- 
calcium  salt  for  the  sodium  salt.  This  process,  however, 
had  some  serious  disadvantages,  the  two  most  important 
being  the  necessity  for  a  high  degree  of  chlorination  and  the 
recovery  of  the  precious  metals  in  the  form  of  sulphides. 

In  order  to  get  a  satisfactory  extraction  it  was  necessary 
to  chlorinate  thoroughly,  and  this  was  not  always  possible, 
particularly  in  the  presence  of  lime.  Mr.  E.  H.  Russell 
discovered,  however,  that  the  addition  of  a  copper  salt  to 
the  sodium  hyposulphite  solution,  resulting  in  the  formation 
of  a  cupreous  sodium  hyposulphite,  largely  increased  the 
solvent  power  of  the  solution  for  the  ordinary  silver  minerals 
in  ores,  so  that  it  was  not  necessary  to  roast  with  salt  so 
carefully  or  so  thoroughly;  or,  with  equal  care  in  roasting, 
Russell's  "  extra  solution,"  as  it  is  called,  will  take  out 
more  silver  than  a  plain  hyposulphite  solution.  In  other 
words,  the  use  of  the  double  hyposulphite  increased  the 
extraction  elf  siher  by  the  leaching  process. 

The  Russell  process  can  be  applied  to  some  ores  without 
roasting,  but  in  general  the  ores  are  roasted  with  salt. 
They  are  then  charged  into  large  vats  and  leached  with 
water  to  extract  soluble  salts ;  they  are  then  treated  with  a 
succession  of  hyposulphite  solutions  of  varyiug  composi- 
tions and  strengths,  according  to  the  character  of  the  ore, 
and  are  finally  washed  with  water  to  displace  the  hyposul- 
phite solution.     The  tailings  are  then  run   to  waste.     The 
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various  solutions  earning  the  precious  metals  are  gathered 
up  iu  large  vats  and  precipitated  with  sodium  sulphide. 
This  produces  a  precipitate  of  sulphides  of  gold,  silver, 
copper,  and  a  little  lead.  Most  of  the  lead  of  the  solu- 
tions is  generally  precipitated  by  a  previous  treatment  with 
sodium  carbonate. 

The  Russell  process  has  been  applied  with  marked 
success  to  the  tailings  of  other  processes,  such  as  amalga- 
mation and  the  old  process  of  Iixiviation  with  plain  hypo- 
sulphite. 1'nder  favourable  circumstances  tailings  can  be 
lixiviated  for  1-50  dols.  to  2-00  dols.  per  ton. 

The  actual  extraction  of  the  silver  by  the  Russell  process 
reaches  a  high  percentage  of  the  total  silver  present  in  the 
ore.  In  one  instance  a  mill  treating  nearly  23,000  tons  a 
year  averaged  nearly  94  per  cent,  for  the  whole  year.  With 
tailings  the  extraction  is  net  so  high,  being  from  50  per 
cent,  to  70  per  cent. 

Having  brought  the  extraction  of  the  silver  from  the  ore 
up  to  a  satisfactory  figure  there  remains  the  question  of 
dealing  with  the  sulphide  precipitate.  For  a  long  time  this 
was  admittedly  the  weakest  point  in  the  leaching  process. 
After  going  through  all  the  operations  of  crushing,  roast- 
ing, leaching,  and  precipitating,  the  best  we  can  say  is  that 
we  have  a  rich  concentrate  which  requires  further  treatment 
to  convert  the  precious  metals  into  saleable  forms. 

It  i-  true  these  concentrates  are  often  very  rich  and  may 
carry  a  higher  silver  percentage  than  the  bullion  produced 
by  many  amalgamating  mills,  or  even  by  amalgamating  the 
same  ores  ;  but  the  silver,  as  well  as  the  other  metals,  are 
i  heroically  combined  with  sulphur,  and  they  are  also  iu  bad 
plivsieal  "condition,  being  dry  powders,  which  are  very 
susceptible  to  loss  in  handling,  while  their  sampling  and 
assaying  present  unusual  difficulties. 

The  improvement  in  leaching  introduced  by  the  Russell 
process  and  the  success  of  this  process  has  stimulated  the 
development  of  processes  for  refining  the  sulphides.  In 
the  early  days  several  processes  of  dealing  with  the  sulphides 
were  proposed  and  some  of  them  tried  more  or  less  ;  but 
the  bnsiness  finally  settled  down  to  sending  the  sulphide-  to 
the  smelters  tor  treatment,  although  this  was  well  known  to 
be  troublesome  and  expensive.  Iu  L89]  Mr.  C.  A.  Stetefeldt 
introduced,  at  the  Marsac  Mill,  Park  City,  Utah,  an  un- 
patented process,  which  was  built  up  out  of  the  general  fund 
of  information  available.  This  process  consisted  in  matting 
the  sulphides,  grinding,  roasting,  grinding  again  and  dissolv- 
ing the  copper  out  in  dilute  sulphuric  acid,  then  melting  the 
silver  and  crystalizing  the  bluestone.  It  did  not  yield  fine 
bullion,  but  the  bullion  had  to  be  refined  as  well  as  parted; 
besides,  there  was  some  loss.  This  process  was  thoroughly 
tried  at  the  Marsac  Refinery  and  then  a  year's  run  was 
made,  the  net  result  of  which  was  that  it  did  not  prove 
sufficiently  better  than  -ending  the  sulphides  to  -inciters. 

Iu  18113  the  Dewey-Walter  Refining  Company  undertook 
the  refining  of  the  Daly  sulphides  in  the  Marsac  Refinery 
by  the  sulphuric  acid  process,  upon  which  a  United  States 
patent  ha-  been  issued  to  the  writer.  Naturally  difficulties 
were  encountered  in  starting  a  new  process,  ami  much  of 
1893  was  taken  up  in  getting  the  process  into  smooth 
working  order  •.  but  in  1S9-1  a  run  was  started  in  which  all 
the  regular  sulphides  produced  by  the  Marsac  Mill  in  1894 
were  refined,  and  thus  a   complete  set  of  statistics  of  the 

operation  of  tin-  ] <  .-  was  obtained. 

Broadly  speaking,  the  pro,,--  consists  of  six  main 
operations : — 

First.  Boiling  the  sulphides  with  strong  sulphuric  acid  in 
an  iron  pot. 

ad.  Dissolving  out  the  sulphates  of  copper  and  silver 
in  a  lead-lined  tank,  leaving  a  residue  containing  the  gold 
and  lead  of  the  sulphides  and  also  rich  in  silver. 

Third.  Precipil  iting  the  silver  out  of  the  filtered  solutions 
by  copper  p 
'Fourth.  Sweetening,   drying,   pressing,   ami  melting  the 
cement  silver. 

Fifth.  Treatment   of  tic  solutions  after  the   rem 
the  silver  tocrystalize  the  sulphate  of  copper  and  recover  the 
execs-  of  acid  for  re-use. 

-  nth.  Treatment  of  the  gold-bearing  residu 
The    1894   run   of   the    Marsac    Leacher   produced   116, 
519*    lb.  of  regular   sulphide-    which    were  treated  bj     this 


process.  For  convenience  they  were  divided  into  2."i  lots 
mostly  from  4,500  to  5,500  lb.  in  weight.  As  reported 
by  the  assayer  of  the  Daly  Mining  Company,  these  lots 
varied  iu  composition  a-  follows: — 

Composition,  Duly  Sulphides  for  1894. 


A--. 


Au. 


Cu. 


Pb. 


Maximum  , 
Minimum., 

\\.-l:rj,    .  .  . 


Oz.  Per  Ton.  Oz.  Per  Ton. 

ii,i&7-o         148 

7,-35-0  7-6 

9,827-4  11*226 


Per  Cent.  Per  Cent. 
32-9  0-9 

20-3  00 

27-17  0-33 


The  totals  were — 

Silver 572,544'  4  oz. 

Gold 646"  1    „ 

Copper 31.585-  3  1b. 

Lead 385-86    „ 

The  plant  required  is  simple  and  all  of  it  is  well  known.  It 
is  easily  managed  and  no  especial  skilled  labour  is  required. 
It  consists  of  two  ordinary  iron  pots  such  a-  are  used  iu 
parting  bullion ;  a  series  of  21  lead-lined  tanks  for  dissolv- 
ing, filtering  the  solutions,  precipitating  the  silver  and 
filtering  off  and  sweetening  the  cement  silver,  together  with 
crystallisers  to  recover  the  bluestone,  and  evaporators  to  con- 
centrate the  mother-liquors  for  re-use  iu  the  pot,  a  dryer 
and  press  for  the  cement  silver,  furnace  for  melting  the 
bullion,  four  storage  tanks  for  acid,  and  pumps  for  handling 
the  liquids.  The  large  pot  for  boiling  the  sulphides  is 
46  in.  in  diameter  and  3  ft.  deep.  It  is  hung  by  it-  rim 
on  a  cast-iron  plate  and  is  enclosed  in  brickwork  over  a  fire- 
box. It  stands  14  ft.  from  the  floor  ami  i-  provided  with 
a  suitable  hood  and  stack  t.i  take  ,,ti  the  fumes,  A  smaller 
pot  is  used  for  boiling  the  residues.  The  tanks  are  arranged 
in  steps  to  allow  the  de-cent  of  the  solutions  from  the  one 
to  the  other  by  gravity. 

The  process  consists  in  boiling  the  sulphides  in  strong 
sulphuric  acid  to  convert  the  sulphides  into  sulphates.  The 
sulphate  of  silver  is  soluble  in  strong  sulphuric  acid,  but 
the  anhydrous  sulphate  of  copper  is  practically  insolable. 
Owing  to  the  large  pei  ntagi  I  per,  averaging  27  per 
cent,  in  1894,  in  the  sulphide-,  a  large  quantity  of  insoluble 
sulphate  is  produced  and  this  is  one  of  the  most  serious 
difficulties  of  the  process.  After  boiling,  the  charge  is 
removed  to  the  dissolving  tank  iu  which  is  put  wash-water 
and  weak  solutions.  Here  the  copper  sulphate  goes  into 
solution  along  with  tin  silver.  The  solution  is  tillered  into 
the  precipitating  tanks  when' the  silver  is  precipitated  bi- 
metallic copper,  after  which  th«-  solution-  are  concentrated 
and  go  to  the  crystallisers  to  recover  the  blue-tone. 
Periodically  the  cement  silver  i-  removed  to  the  filter, 
sweetened,  dried,  pressed,  and  melted.  The  mother-liquors 
are  concentrated,  crystallised,  and  the  recovered  acid  finally 
sent  back  to  the  pot.  The  residue  in  the  dissolving  tank  is 
taken  out.  washed  somewhat  and  re-boiled  in  acid  to  remove 
.is  much  a-  possible  of  the  silver  that  it  contains. 

Practical  Operations. —  A  charge  o)  about  975  lb.  is  put 
into   the  pot  in  the  morning  with    a  0  lb.of   66°  acid 

and  thoroughly  mixed  and  the  charge  heated.  At  first  the 
reaction  is  rather  violent,  SO;  is  copiously  evolved  ami  the 
fumes  carry  much  sulphur  which  gives  them  a  yellowish 
colour.  At  this  stage  a  steam  jet  may  be  required  to  increase 
the  draught.     After  a  whil,  m  and  the 

normal  charge  boils  quietly  until  near  the  end.  A-  soon  as 
thechargi  more  acid,  about  until 

ah  ml  8,0i  0  been  added.  I.evaporated 

acid  is  used.  As  the  boiling  (tfoes  forward,  anhydrous  sulphate 
ipper  i- formed  in  large  quantities  which  separate, forming 
agranular  mas-.  This  necessitates  frequent  stirring  of  the 
charge,  and  this  in  turn  i-  bard  on  the  pots.  A  network  of 
develops  and  finally  the  acid  finds  it-  way  through, 
when  the  pot  must  d.     In  the  1894  run  nine  pots 

were  used,  two  of  which   were  short   lived,     lietter  results 

have  1 n  obtained  since. 

The  progreBSoftl pi  i   be  watched  betaking 

out  a  small  sample  of  the  charge,  treating  with  water  and 
adding  HC1  to  the  solution,  but  this  i-  not  necessary  after 
getting  familiar  with  the    proces-.  since  the  colour  changes 
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from  black  to  brown  or  dark  grey.  About  90  per  cent,  of 
the  total  acid  used  is  added  before  the  charge  begins  to  show 
soluble  silver  salts.  Then  the  charge  foams  violently  and 
must  be  constantly  stirred  while  the  fire  must  be  lowered. 
In  about  an  hour  the  foaming  is  over  and  the  charge  is 
finished.  This  usually  occurs  in  the  afternoon  of  the  day 
after  starting.  On  the  second  morning  the  charge  is  warmed 
up,  generally  with  the  addition  of  some  acid  and,  as  it  is 
rather  thick,  it  is  ladled  out  into  a  trough  which  delivers  it 
to  the  dissolving  tank.  The  pot  is  then  started  on  a  new 
charge. 

The  dissolving  tank  is  filled  with  cold  water  within  6  or  S 
in.  of  the  top  and  tightly  covered,  since  the  introduction  of 
the  charge  generates  much  heat.  After  the  charge  is  in,  tin- 
cover  is  raised  and  the  solution  is  stirred  with  a  paddle  and 
boiled  with  steam,  after  which  it  is  settled  and  drawn  into 
the  filters.  The  first  tankful  of  solution  contains  most  of 
the  copper.  It  is  run  into  a  small  precipitating  tank  and 
kept  separate  from  the  rest  of  the  solution.  The  charge 
now  resembles  thick  white  mini  and  is  washed  from  8  to  in 
times  with  weak  acid  solutions  to  remove  the  silver,  after 
which  the  residue  is  thrown  into  a  filter.  The  residue 
varies  very  much,  running  from  5,000  to  19,000  oz.  Ag. 
per  ton  and  50  to  100  oz.  An,  the  balance  beiug  mainh 
sulphate  of  lead. 

The  filters  are  3  in. — 4  in.  of  clean  quartz  sand  on  a 
foundation  of  lead  plates,  cocoa-matting  and  asbestos  cloth, 
resting  on  lead  strips,  giving  a  space  below.  It  is  im- 
practicable to  settle  all  the  very  fine  residue  in  the  dissolving 
tank  so  some  of  it  passes  over  into  the  filters  and  chokes 
them  up.  In  about  two  weeks  the  filters  must  be  washed 
by  a  stream  of  water  from  below  and  the  muddy  water 
pumped  off  the  top. 

The  solution  has  a  reducing  action  and  immediately  n 
separation  of  metallic  silver  begins  in  the  dissolving  tank, 
ofteu  with  the  formation  of  beautiful  growths  upon  the 
surface  of  the  liquid,  and  this  reaction  continues  in  the 
filters.  By  this  reaction,  metallic  Ag  is  found  in  the  first 
residue  and  some  10,000  oz.  may  accumulate  in  th.  filters 
during  a  year's  run. 

From  the  filters  the  solution  goes  to  the  precipitating 
tanks  where  the  Ag  is  precipitated  by  copper,  cathode 
plates  from  an  electrolytic  refinery  being  used.  The  first 
or  copper  solutions  require  a  long  time  to  precipitate,  some- 
times 18  hours,  but  ordinary  solution  is  precipitated  in  4 — 5 
hours.  lJuring  precipitation  the  solution  is  stirred  by  air 
and  heated  by  steam.  When  the  precipitating  tank  is  cold 
and  the  hot  solution  of  silver  sulphate  runs  in,  there  may 
be  a  separation  of  silver  sulphate,  which  may  go  into  solu- 
tion again  as  the  solution  is  heated  up,  but  some  of  it  may 
also  remain  with  the  cement  silver  and  be  removed  in 
washing  the  silver,  in  which  case  the  wash  water  must  be 
treated  with  copper. 

When  about  20,000  oz.  of  cement  silver  have  accumulated 
in  the  precipitating  tanks,  it  is  removed  to  the  sweetening 
tank  and  washed  with  hot  water  and  then  with  acidulate! 
hot  water  until  the  ammonia  test  shows  no  copper,  which 
takes  about  15  hours.  The  wash  water  runs  through  a  guard 
tank  containing  scrap  iron  and  then  to  waste. 

The  sweetened  silver  is  put  into  sheet-iron  pans,  and 
dried  about  24  hours  in  a  steam  dryer,  pressed  into  cakes, 
dried  again,  and  melted.  In  1894  the  melting  was  doue  in 
crucibles  holding  about  2,400  oz.  or  two  bars;  about  a 
pound  and  a  half  each  of  borax  and  nitre  were  used  to  a 
crucible.  The  melted  silver  was  poured  into  heated  and 
greased  light  cast-steel  moulds.  After  pouring,  a  little 
sugar  was  thrown  on  the  liquid  silver,  and  the  mould 
covered  by  a  tight-fitting  east-iron  cover.  This  gives  a  verv 
smooth  surface  to  the  bar.  When  cool  the  bars  are  ham- 
mered up  and  marked.  The  average  fineness  for  1894  was 
999-4  silver  with  no  gold.  446  bars  were  shipped,  of  which 
401  were  999'5  fine  and  45  were  999-0  line. 

The  Milestone  solution  is  concentrated  lo  about  35  to 
37  1!.,  and  run  into  ordinary  crystallises  provided  with 
lead  strips,  and  allowed  to  stand  two  days  or  more,  when  it 
is  pumped  back  to  the  evaporators,  and  run  up  to  42°  B. 
It  goes  back  to  the  crystallisers,  and  a  crop  of  crystals  con- 
taining iron  and  but  little bluestone  obtained..  The  solution 
goes  back  to  the  evaporator.     The  crystallisers  are  filled 


with  cold  water,  which  dissolves  most  of  the  iron  and  only 
a  little  of  the  copper.  This  solution  goes  through  the  guard 
tank  to  waste.  These  bluestone  crystals  are  very  small, 
but  it  answers  as  well  in  the  leacher  in  preparing  extra 
solution.  The  mother-liquor  is  brought  up  to  50° — 52°  B., 
and  then  allowed  to  stand  in  a  crystalliser  several  days  to 
separate  iron.  It  is  then  pumped  to  storage  tanks  for  use 
in  the  pot.  While  concentrating  considerable  iron  separates 
in  the  evaporators.  Periodically  this  is  washed  out,  and 
the  solution  run  to  waste  through  the  guard  tank. 

After  boiling  five  charges  of  sulphides,  about  750  lb.  of 
wet  residue  is  obtained.  This  is  put  into  the  pot  and  boiled 
with  a  little  more  than  its  own  weight  of  acid,  after  which 
ifis  washed  and  the  final  residue  dried.  This  residue  is 
very  complex  in  composition,  although  it  is  mainly  sulphates 
of  silver  and  lead.  There  appears  to  be  some  acid  sulphate, 
for  the  sulphuric  acid  present  is  far  more  than  sufficient  to 
form  normal  sulphates,  and  yet  the  sample  is  so  dry  that 
the  excess  of  acid  cannot  all  be  free  ;  it  contains  the  gold  of 
the  sulphides.  During  1S94  this  residue  was  shipped  away 
to  the  smelters  for  treatment,  but  at  the  present  time  it  is 
being  melted  on  a  hearth. 

Supplies. — Sulphuric  acid  is  received'at  the  refinery  in  iron 
tank-cars  holding  40,000—50,000  lb.  It  is  stored  in  two  lead- 
lined  wooden  tanks  holding  about  54.000  lb.,  and  is  elevated 
by  a  montejus  to  two  iron  receivers  above  the  level  of  the 
pots,  from  which  it  is  drawn  to  the  feed  pots.  In  the  1894 
run,  389,459  lb.  were  used,  being  an  average  of  3-34  lb. 
per  lb.  of  sulphides  treated,  or  0-68  lb.  per  oz.  of  silver, 
t  lopper  to  prei  ipitate  the  silver  is  used  in  the  form  of  cathode 
plates,  and  Hi, 832-5  lb.  were  used,  1  lb.  of  copper  precipi- 
tating 2-  7  Hi.  of  silver  or  33"  1  troy  oz.  The  ordinary  local 
coal  is  used,  and  159,000  lb.  were  used  in  the  1894  run. 

The  regular  labour  required  was  a  superintendent  and 
two  men  with  an  extra  man  to  assist  the  superintendent  in 
melting  bullion.  Occasionally  some  extra  labour  was 
required,  particularly  in  shipping  residue,  and  making  the 
annual  clean-up.  Mechanics  were  also  required  for  special 
work  occasionally,  but  the  lead-burning  was  done  by  one  of 
the  regular  men. 

Iti  turns. — It  is  a  well-known  fact  that,  in  assaying,  some  of 
the  precious  metals  pass  into  the  slag,  and  some  are  absorbed 
by  the  cupel,  causing  a  loss  in  the  determination.  In  the 
ease  of  ordinary  ores,  this  quantity  per  ton  is  generally 
sinall,  although  the  percentage  of  the  total  silver  is  large. 
In  the  case  of  rich  materials,  however,  the  percentage  is  low, 
while  the  actual  quantity  per  ton  becomes  considerable,  and 
when  the  rich  material  carries  copper,  the  loss  of  silver  per 
ton  becomes  quite  respectable.  In  our  business  transactions, 
the  sulphides  are  always  settled  for  upon  an  assay  corrected 
for  slag  and  cupel  absorption  which  shows  from  100  to  200 
or  even  more  oz.  per  ton  more  than  the  ordinary  uncor- 
rected assay  shows.  Even  on  the  corrected  assay,  the  actual 
amount  of  silver  returned  by  the  refinery  on  the  year's  work 
was  2,073-81  oz.  more  than  the  assays  called  for,  showing 
very  plainly  that  even  the  corrected  assays  do  not  show  all 
the  silver  really  present.  This  silver  wa3  divided  as 
follows  :  — 

116,519-5  lb.  sulphides  contained  572,544-45  fine  oz.  of 
silver. 

Product  Returned. 


Fine  Ounces 
of  Silver. 

Per  Cent,  of 

Total  Silver. 

Fine  bullion,  free 

551,329-89 

15,773-  11 
5.32S-S7 
2,191-09 

96-23 

0-38 

Total ... 

'.,  .      1-26 

100-36 

2,07.1 -si 

0-3S 

It  is  regarded  as  an  extraordinary  showing  for  a  chemical 
process  on  the  large  scale  to  recover  more  than  the  best 
assay  possible  calls  for. 

As  to  the  recovery  of  gold,  I  cannot  see  any  reason  why- 
it  should  not  equal  the  silver  recovery,  bill  the  figures  upon 
the  point  are  not   satisfactory.     The  actual  return  of  gold 
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for  the  year  was  606-9  oz.  The  original  assays  of  the  Daly 
Mining  Company  called  for  654-8  oz.,  but  their  re-assay  on 
some  "of  the  samples  reduced  this  to  fill", ■  1.  This  left  an 
apparent  shortage  in  the  returns  of  39-2  oz.  The  same 
samples  were  assayed  by  Mr.  ( !has.  Earle  under  my  direction, 
and  while  the  silver  results  showed  a  satisfactory  agreement 
with  the  Dalv  &ssa-|  s,  yet  his  gold  determinations  called  for 
onlv  602  •  9  oz.,  showing  a  plus  clean  up  on  the  year's  work 
of  4  oz.  After  the  close  of  the  year's  business  a  general 
sample  was  prepared  by  taking  proportionate  weights  of 
each  of  the  check  samples  of  the  25  lots.  The  Daly  Com- 
pany's assay  of  this  sample  called  for  605  "9  oz.,  and  showed 
a  plus  clean  up  of  1  oz.  Mr.  Earle  is  no  longer  with  me,  so 
1  cannot  add  his  figures  on  this  sample.  There  are  especial 
difficulties  in  determining  such  small  quantities  of  gold  in 
the  presence  of  so  much  silver. 

The  conditions  of  the  process  are  such  that  I  do  not  see 
how  we  could  gain  so  much  on  the  silver  and  lose  on  the 
gold,  so  that  1  am  satisfied  that  the  process  practically 
recovers  all  the  gold  that  goes  into  the  operations,  although 
the  assays  may  not  always  shew  this. 

The  bluestone  produced  amounts  to  175,809  lb.  or  3-63  lb. 
per  pound  of  copper,  including  the  copper  in  the  sulphides 
and  the  copper  used  to  precipitate  the  silver.  About 
125,000  lb.  of  Milestone  were  used  by  the  leacher  in  pre- 
paring extra  solution,  leaving  50,000  lb.  to  be  sold  to 
outside  parties.  No  particular  care  is  taken  to  prepare 
fine  large  crystals  of  Muestone,  and  it  is  not  necessary 
to  purify  the  solutions  from  iron  except  as  above  described. 
Most  of  the  bluestone  derived  goes  to  the  leacher,  and 
the  size  of  the  crystals  is  of  no  moment  whatever,  while  the 
small  amount  of  iron  present  dees  no  harm.  The  best 
grade  showed  0-34  per  cent,  of  protoxide  of  iron,  the 
medium  0-69  per  cent.,  and  the  worst,  of  which  only  a 
small  quantity  was  produced,  3  ■  87  per  cent. 

The  following  table  summarises  the  statistics  for  the 
year  : — 

The  1 8*.i 4  Run  ob  the  Harsac  Refinery,  working 

by  the  Dewey-Wai.tei:  Process    of  Boiling  Russell 

Sulphides  in  Strong  Si  lphurjc  Acid. 

First  charge  of  1894  sulphides  to  pot,  February  20,  1894. 
1895  „  „  „  27,  1895. 

Sulphides  treated 116,519*5    lb. 

„          contained  silver  by  corrected  assay  572,544*45  oz. 

.,                 „         copper 31,585-3   lb. 

„                   „          lead 385-6     ,. 

„                „         silver  av.  oz.  per  ton  ...  '.<.s-.v  11   .. 

„                   .,          copper  av.  per  cent 271    0/o 

„                „        lead  av.  per  cent 0'33 

And  used 359,459-0    lb. 

„        per  lb.  sulphides 8*34  „ 

„           „   oz.  silver 0'6S  „ 

Coal 159,000-0     „ 

Copper  used  to  precipitate  silver 16,832-6    „ 

Totalcopper Is.llT'S    „ 

One  lb.  copper  precipitc     I            '-'-'  „ 

Bluestone  produced 175,809*0    „ 

„            „        per  lb.  copper :i  -  03  „ 

Regular  labour — superintendent  and  two  men. 

Extra  labour — one  man  at  bullion  melting  to  assist 
superintendent,  labourers  for  clean  up  and  shipping 
residue,  &c,  mechanics  for  special  work  occasionally. 

116,519*5  lb.  sulphides  contained  572,544*45  fine  oz.  of 
silver. 

Product  Returned. 


Fine  Ounces 

s  Ker. 

Pi  i  Cent,  of 

Total  Silver. 

Fine  bullion,  free  from 

15,773-41 

-   s7 

2,191*09 

96-29 
2-76 

0-93 

0*38 

574,623*26 

100*36 

•2,073-81 

0-36 

All  weights  of  sulphides  and  products,  excepting  one 
covering  less  than  200  oz.,  and  all  the  assays  are  the 
originals  made  by  the  Daly  Mining  Company. 

The  advantages  of  this  process  are  the  phenomenal 
percentage  of  silver  removed,  and  that  it  is  an  entirely  liquid 
one  from  beginning  to  end,  so  that  there  is  no  loss  from 
handling  dry  products.  There  is  no  roasting  to  cause 
loss.  A  large  percentage  of  the  silver  is  recovered  as  very- 
fine  bars,  ready  to  enter  the  market.  It  is  so  simple  and 
so  easily  carried  out,  and  the  plant  is  so  small  and  inex- 
pensive, that  it  can  be  installed  at  individual  leaching 
works. 

Finally,  the  cost  of  operating  is  small ;  in  fact,  the  value 
of  the  bluestone  recovered  returns  a  large  proportion  of 
the  operating  expenses. 

journal  anti  patent*  -Ctteraturr. 

Class.  Pa«e 

I. — Plant,  Apparatus,  and  Machinery 200 

II.— Fuel,  Gas,  and  Light  262 

III.— Destructive  Distillation,  Tar  Products,  4c 287 

IV. — Colouring  Matters  and  Dyes  2ii7 

V.— Textiles:  Cotton,  Wool,  Silk,  &c 271 

VL— Dyeing,    Calico   Printing,    Paper    Staining,   and 

Bleaching 271 

VII.— Acids,  Alkalis,  and  Salts 273 

VIII.— Glass,  Pottery,  and  Enamels 273 

IX. — Building  Materials,  Clays,  Mortars  and  Cements..  27". 

X.— Metallurgy 275 

XI.— Electro-Chemistry  and  Electro-Metallurgy  27''. 

XII— Fats,  Oils,  and  Soap 281 

XIII.— Pigments  and  Paints;    Resins,   Varnishes,  4c; 

India-Rubber.  4c 283 

XIV.— Tanning,  Leather,  Glue,  and  Size 281 

XV.— Manures,  &c 285 

XVI.— Sugar  Starch,  Gum,  4c :- 

XVII.— Brewing,  Wines,  Spirits,  4c 2s7 

XVIII.— Foods  :    Sanitation  ;  Water  Purification  ;  i  Dis- 
infectants    288 

XI X.— Paper,  Pasteboard,  &c 290 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  291 

XXI.— Photography 293 

XXII—  Eiplosives,  Matches,  4c 293 

XXIII— Analytical  Chemistry 293 

XXI V.— Scientific  &  Technical  Notes 300 


I.— PLANT.  APPARATUS,  AND  MACHINERY. 

Autoclave  of  A.  Pfungst,  Report  on  the,  by  Noelting  and 
Freyss.     It.  Grosheintz.     Bull.  Soc.  Ind.  Mulhouse, 

262. 

Referring  to  the  report  (Bull.  Soc.  Ind.  Mulhouse,  1895, 
88 — 91  ;  this  Journal,  1895,  769),  the  author  points  out  that 
he  devised  a  stopcock  for  an  autoclave  in  Wurt/.'s  labora- 
tory  similar   to   that   described  by  1'fuugst,  but  which    W8S 

subsequently  modified  as  follows  : — Instead  of   the  screw  B 


•  Anvu'  1 :  at  ions  may  be  obtained  by  p"st  by  remitting 

Sd.—  tl  p  wage  included— to 

Sir  Henry  Reader  I.aek,  Comptroller  of  tl  '.lice,  South- 

in  Buildings,  Chancery  Lane,  London,  W.I  . 
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terminating  in  a  flat  plate,  it  ends  in  a  point  P,  which 
passes  through  a  hole  in  the  washer  R.  By  this  means  the 
tube  can  be  unscrewed  under  all  conditions,  to  enable  gas 
to  escape  between  the  point  P  and  the  washer. — T.  A.  1.. 

PATENTS. 

Fluids,  Cooling  and  otherwise  Treating  :    Improvements  in 

ar  relating  to  Apparatus  and  Processes  for.    J.Klein, 

Frankenthal,    Rheinpfalz,    Germany.     Eog.    Pat.   2452, 

Feb.  i.i- 

This  is  an  apparatus  for  cooling  or  otherwise  treating  fluids, 

provided   witli  natural,  ventilating,  or   any    Other   draught. 

It    cousists    •>!'  two    or    more    upright    or    nearly    upright 

dividing    elements    placed    over    each   other    and    made    of 

separate  cooling-walls  consisting  .if  strips  of  board  or  laths, 

laid  in  close  proximity  one  above  the  other,  so  that   the  air 

has  free  access  to  them  on  all  sides,  and  the  fluid  descends 

only  very  slowly. 

The  fluid  to  lie  treated  trickles  down  over  the  surf  ace  of 
the  laths,  and  i-  thus  made  to  expose  a  very  large  surface 
to  the  cooling,  or  other  action,  of  air,  or  gas,  passing  through 
the  spaces  between  the  laths. —  K.  li.  P. 

Retort  [Annular]  for  Chemical  Processes,  An    Improved. 
E.    1,.    Pease,  Stockton-on-Tees,   and   Ashmore,  Bi 
Pease  and  Co.,   Ltd..  Stockton-on-Tees.     Eng.  Pat.  2946, 
Feb    11,  1895. 
The  retort  cousists  of  a  combined  inner  and  outer  casing 
It  a,  the    annular  -pace  between  them  forming  the  chamber 
c,  in  which  the  material  to  be  treated  is  placed.     Asbestos 
packing,  n,  is  preferably  provided  at  each  end  to  render  the 
retort   steam-tight.      The   inner   cylindrical  casing   is   sup- 
ported by  the  retort  lids  d,  which  are  held  in  their  places  by 


> i  .    ft        ; -i J ■— '.: 
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set  screws  e  working  through  resistance  bars  f.  A  jacket 
or  envelope  of  perforated  material  is  employed,  and  may  be 
corrugated,  or  the  easing  may  have  ribs  or  ridges.  Steam 
or  air  is  passed  alternately  through  the  tube  g  to  a  passage 
h,  and,  after  passing  through  the  materials  (heated  to  a 
high  temperature  in  the  retort),  arrives  at  the  cavity  m  and 
escapes  through  the  tube  I.  In  one  modification,  the 
discharge  pipe  '  returns  through  the  centre  of  the  inner 
cylinder  and  discharges  at  the  same  end  as  the  inlet  for  air 
or  steam;  in  another  modification,  the  inner  casing  is 
supported  at  one  end  within  a  closed  end  of  the  outer 
casing.  The  claim  is  for  "  A  retort  consisting  of  an 
annular  chamber  formed  between  an  inner  and  outer  casing 
adapted  by  their  construction  and  arrangement  of  parts, 
to  pass  steam  or  air  through  the  material  contained  in  the 
chamber  with  equal  or  uniform  penetration  of  the  mass." 

— It.  S. 
Filtering     Liquids,      Improvements     in      and    relating    to 

Apparatus   for.     H.    H.   Lake,   London.     From    A.    A. 

Pindstofte,    Copenhagen.     Eng.   Pat.    6028,    March    22 

1895. 
Ix  this   apparatus  the  filtering  medium  (sand  or  the  like) 
is  arranged  between    two   vertical   concentric    cylinders  of 
fine  wire  gauze. 

The  liquid  to  be  filtered  is  admitted  to  the  inside  of  the 
inner  gauze  cylinder,  and  flows  outwards  through  the  filter- 
ing medium  into  an  outer  containing  casing  provided  with 
an  exit  pipe. 

It  is  claimed  that  by  this  arrangement  the  difficulty 
experienced  with  filters  in  which  the  filtering  medium  is 
in  a  horizontal  layer — namely,  that  it  becomes  clogged  with 
sediment— is  obviated. — R.  B.  P. 


Asbestos   Filters,  Improvements  in,     '..'.   I).  Abel.  London. 

From  11.  Blumenfeld,  Vienna,     fug.  Pat. 24,887,  Dec. 28, 

1895. 
Tins  invention  relates  to  improvements  on  the  filter 
described  in  Eng.  Pat.  5377,  1890  (this  Journal,  1890,  796), 
in  "Inch  the  filtering  layer  of  asbestos  is  formed  on  the 
outer  surfaces  of  the  porous  walls  of  flat,  hollow*  bodies  that 
are  enclosed,  in  greater  or  less  number,  within  a  filtering 
chamber,  with  which  communicates  a  supply-pipe  for  water 
io  be  filtered.  The  first  improvement  consists  of  washing 
devices  for  cleansing  the  filter  elements  from  the  accumu- 
lated deposit.  Two  forms  are  described  :  — 1st.  Jet  pipes 
are  arranged  between  the  filter  elements,  and  are  connected 
together  by  cross  pipes,  to  which  are  fixed  the  water- 
pressure  pipes  working  through  stuffing  boxes  in  the  casing. 
The  tube-rinsing  frame  thus  formed  receives  an  up-and- 
down  motion,  as  by  means  of  a  rack  and  pinion.  2nd.  Jet 
pipes  are  carried  by  a  tubular  shaft  mounted  in  hearings  in 
the  filter  casing  and  connected  to  the  water-pressure  supply, 
the  shaft  receiving  a  reciprocating  rotary  motion  for  causing 
the  jet  pipes  to  swing  up  and  down  over  the  surfaces  of 
the  filter  elements.  The  second  improvement  consists  in 
providing  the  inlet  and  outlet  branches  at  the  base  of  the 
collecting  chamber  with  the  hand  wheels  of  the  valves 
arranged  all  at  the  same  height  for  convenience  of  working. 

— R.  S. 

\  ('impositions  for   Coating    Boilers   and  the 

like  to  Resist  the  Action  of  ileal  and  Atmospheric 
Influence,  Improvements  in.  T.  Lowe,  Nottingham. 
Eng.  Pat.  8478,  April  30,  1895. 

The  composition  consists  of  a  mixture,  formed  preferably 
in  the  following  proportions*: — Water,  15  per  cent.;  gas 
tar,  5  per  cent.  ;  oak  extract, 30  per  cent  ;  carbon  blacking, 
10  per  cent.  ;  and  plumbago.  10  per  cent. — It.  S. 

Furnace  Pans,  Coppers,  and  the  like,  Improvements  in 
and  connected  with.  J.  Wood,  Ipswich.  Eng.  Pat. 
18,464,  i  tet.  3,  1895. 

Relates  to  removably  arranging  furnace  pans,  coppers, 
and  the  like,  instead  of  cementing  them  in  as  usual, 
whereby  easy  access  may  be  had  to  the  flues,  &c  There 
is  provided  a  metal,  earthenware,  or  other  suitable  bushing, 
lining,  or  flange  around  the  orifice  in  the  brickwork  or 
masonry  for  the  reception  of  the  flange  or  rim  of  the  pan, 
8fc,  arrangements  being  made  for  forming  a  tight  joint, 
and  also,  by  means  of  handles  or  other  devices,  for 
facilitating  the  removal  of  the  pan,  &c.  when  desired. 

— K.  S. 

Pumping  Gritty  Fluids,  Improvements  in  the  Method  of 
and  Apparatus  for.  W.  Jordan,  London.  From  The 
International  Contract  Company,  Syracuse,  U.S.A.  Eng. 
Pat.  18,82.'i,  Oct.  8,  1895. 

The  apparatus  is  especially  intended  for  use  in  dredging 
operations,  where  it  would  be  placed  in  a  boat  floating  in 
the  water,  the  suction  pipe  being  arranged  to  draw  the 
mud  from  the  bottom  of  the  water.  The  drawings  illustrate 
apparatus  intended  for  this  purpose.  The  principal  improve- 
ments are  :  (1st)  Cleansing  the  walls  of  the  pumping  cylinder 
by  discharging  a  film  of  water  past  the  edge  of  the  piston 
during  the  forcing  stroke  ;  (2nd)  Forcing  water  into  both  of 
two  connected  cylinders  above  the  pistons  with  a  pressure 
exceeding  the  resistance  below  the  same;  (3rd)  Actuating 
the  two  pistons  alternately  by  water  pressure  or  by  mechanical 
agency,  and  providing  special  constructions  for  the  valves 
and  pipe  connections  to  prevent  concussion  in  the  pipes  or 
the  settling  of  the  sand  therein  ;  (4th)  Arranging  a  force 
pump  with  a  suction  pipe  immersed  just  below  the  surface 
of  the  water,  to  obtain  clean  water  for  use  in  actuating  the 
pistons  ;  (5th)  Using  two  vertical  cylinders,  and  passing 
i  the  clean  water  alternately  into  tbem  by  means  of  a  shunt 
valve:  (Gth)  Discharging  the  clean  water  from  the  upper 
end  of  each  cylinder  back  to  the  water  level;  (7th)  Pre- 
venting the  clogging  of  the  suction  pipe  by  employing  a 
sieve  around  the  nozzle  thereof,  and  automatically  supplying 
its  upper  end  with  clean  water. — R.  S. 
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Refrigerating  or  Cooling  Machines,  Improvements  in  or 

relating  to.      W.   P.  Thompson.   London.     From  A.  T. 

Ballantine.  Cleveland,  Ohio,   U.S.A..     Eng.  Pat,  20,922, 

Nov.  o,  1S95. 
This  invention  relates  to  refrigeration  or  cooling  machines, 
in  which  refrigeration  is  produced  by  allowing  a  volatile 
liquid,  such  as  anhydrous  ammonia,  to  expaud  into  gas 
in  a  refrigerating  coil,  from  which  the  gas  is  continuously 
removed  by  means  of  a  pump. 

The  inventor  states  thai  it  is  impossible  by  the  means 
hitherto  employed,  automatically  to  keep  the  refrigerating 
coil  always  full  of  ga-  only,  which  is  indispensable.  The 
essential  part  of  the  invention  consists  of  a  feed  valve, 
controlled  by  an  elastic  diaphragm,  loaded  by  means  of 
a  weighted  kver.  The  pressure  in  the  refrigeration  coil 
acts  upon  the  feed  valve  through  the  diaphragm,  and 
allows  a  jet  of  ammonia  to  enter  the  coil  when  the 
pressure  falls  to  a  certain  extent,  and  then  closes  it  again 
a^  the  pressure  rises  through  the  expansion  of  the  ammonia 
into  gas.— R.  B.  P. 

< i<  iterating  and  Applying  Vapours,  Improvements  in  the 
Method  of  anil  Apparatus  for.  0.  S.  Rhodes,  East 
Stroudsburg,  U.S.A.  Eng.  Pat.  23,701,  Dec.  10,  1895. 
The  apparatus  consists  of  a  combination  of  a  furnace, 
boiler,  and  engine.  The  furnace  is  surmounted  by  the 
boiler,  and  has  an  engine  cylinder  on  each  side  of  it.  The 
boiler  consists  of  a  vertical  outer  shell,  up  which  the  furnace 
•  pass  to  the  stack,  and  containing  three  tubular 
supports  connected  together  and  provided  with  projecting 
horizontal  tubes  closed  at  their  outer  ends.  These  supports 
open  above  into  a  receptacle,  also  contained  within  the 
casing,  which,  as  well  as  the  supports  and  projecting  tubes, 
is  filled  with  a  suitable  heating  liquid,  preferably  of  high 
boiling  point,  as  a  fixed  oil.  Within  the  receptacle  is  a 
closed  chamber  containing  a  volatile  liquid,  as  ether,  the 
vapour  of  which  is  to  be  used  in  the  engine,  and  which  is 
heated  by  the  oil,  &c.  in  the  outer  receptacle.  The  supply- 
pipe  for  the  volatile  liquid  passes  up  the  centre  of  the 
central  tubular  support  above  mentioned,  while  the  vapour 
given  off  passes  down  two  tubes  which  reach  nearly  to  the 
top  of  the  closed  chamber  and  extend  down  the  central 
tubular  support,  and  thence  pass  to  pipes  having  valves 
leading  to  the  engine  cylinders.  The  engine  cylinders 
themselves  have  jackets  through  which  the  boiler  liquid 
circulates.  The  exhaust  from  the  engines  passes  to  a 
condenser,  and  is  then  forced  by  a  pump  back  to  the  closed 
chamber. — K.  S. 

Mill    for    the    Grinding   and    Emvlsification    of   Vaccim 
Material,  Fhsh,   Drugs,  and  other  Substances,  An  Im- 
proved.    M.  J.  P.  Schutte,  Haarlem.     Eng.  Pat.  S     ;   > 
Dec.  11,  1895. 

Tins  invention  consists  of  a  special  arrangement  of  pet;, 
and  mortar,  formed  of  hard  substance,  as  of  porcelain  or 
or  glass.  The  mortar  is  carried  within  a  frame,  having 
gearing  to  allow  the  pestle  to  be  rotated  by  hand  or  by 
power!  and  is  shaped  so  that  it  and  the  pestle  accurately 
fit  one  another.  In  one  form  the  pestle  is  somewhat  conical, 
ending  in  a  blunt  cone,  and  provided  on  its  surface  with 
,1  channels  wider  at  the  top  than  on  the  under  surface, 
when'  they  gradually  disappear.  In  another  form  the 
pestle  has  a  hemispherical  end,  ami  touches  the  mortar  only 
at  such  end.  the  sides  of  the  pestle  and  mortar  above  that 
part  being  coned  in  opposite  directions,  while  the  spiral 
:  ncls  on  the  pestle  only  reach  to  about  half  of  the 
hemisphere.  In  the  case  of  vaccine  material,  the  latter  is 
mixed  with  a  suitable  quantity  of  glycerin  and  distilled 
water,  and  placed  in  the  mortar,  and  is  in  a  short  time 
perfectly  emulsified.  The  upright  carrying  the  pestle  is 
so  constructed  that  it  and  the  pestle  may  be  removed  from 
the  mortar. —  II.  S. 

Vapour  Condensers,  and  Apparatus  for  Destroying 
.v,  cHs  Fumes,  Recovering  By-Products  from  Distilla- 
tion and  like  Purposes,  Improvements  in.  s.  ti.  Merrick, 
Philadelphia,  U.S.A.,  and  11.  1..  Washburn,  New  York. 
I  s.\,  Eng.  Pat.  25,001,  Dec.  31,  1895. 
A  MKT.M-i.K'  casing  is  divided  by  a  vertical  partition  into 
two  compartments,  each  of  which  is  charged  with  suitable 


absorbent  liquid  to,  say,  two-thirds  its  height.  A  horizontal 
shaft,  driven  by  power,  passes  completely  through  the 
centres  of  both  compartments,  and  carries  a  series  of  coiled 
pipes,  having  at  the  ends  which  are  in  the  chamber  receiv- 
ing the  gases,  &c.  from  the  stills  or  other  source  of  supply, 
hell-shaped  mouths  so  formed  that  when  they  strike  the 
surface  of  the  liquid  during  rotation  they  shall  he  parallel 
to  that  surface.  Each  time  one  of  these  mouths  strikes  the 
liquid  surface  a  portion  of  the  gas  or  fumes  is  entrapped, 
anil  forced  by  the  water  through  the  coil  to  the  second 
chamber,  where  it  escapes  if  uncondensed,  and  may  he  led 
awa\  or  returned  to  the  first  chamber. — K.  S. 

II.-FUEL.  GAS.  AND  LIGHT. 

Electric  Furnace  for  1,000  Amp!  res.     J.  l'fleger.     Zeits.  f. 
Elektrochem.  2,  367—368. 

This  furnace,  which  is  crucible-shaped,  may  either  be  lined 
entirely  with  magnesite  (M)  or  with  magnesite  above  and 
with  graphite  (G  and  C)  below.  The  current  is  led  in  by 
thick  carbon  rods.  The  negative  carbon  (D)  is  fixed 
underneath.  The  positive  carbon  D  passes  through  the 
lid  II  and  can  be  moved  up  and  down  by  the  winch  Nil; 
this  serves  to  vary  the  length  of  the  arc  according  to  the 
available  E.M.F.     Materials  are  fed  in  through  the  funnel 


J}°  nn 


-  i 


T.  The  gases  evolved  during  the  process  travel  through  the 
canal  .1  as  shown  by  the  arrows,  and  pass  out  through  the 
aperture  I.  either  into  tin-  open  air  or  to  the  chimney. 
Any  solid  matters  carried  with  the  gases  are  deposited  in 
the  canal  .1  and  can  he  removed  by  withdrawing  the 
slider  K.  The  fused  materials  arc  withdrawn  through  the 
'  hole  1',  which  is  otherwise  closed  by  a  carbon  stopper. 
Ike  furnace  should  he  mounted  so  that  the  negative  carbon 
can  he  cot  at  and  renewed.  A  sheet,  c,  of  asbestos,  '■>  mm. 
thick,  is  introduced  between  the  plate  6  and  the  iron  plate  a. 
The  mechanism  of  the  winch  is  insulated  at  the  points 
x  x  x.—D.  E.  J. 

Calcium  Carbide,  The  Manufacture  of.    .1   T.  Morehead 
and  G.deChalmot.    J.  Amer.  Chem.  Soc.  18,  [-1.1,311 

— 331.- 
Hv   means    of  the    plant    herein    described,    the    Willson 
Aluminium  Company  pro  luce  calcium  carbide,  the  ihnamos 
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being  worked  by  water-power— a  300-h.p.  wheel  under  28 
feet  fall.  „  _,  „  _,    ,       . 

The  furnace  employed  at  the  Spray   (N.C.)   « orks   is 
shown  in  section  in  Fig.  1.     It  is  of  brick,  the  front  being 

Fig.  1. 


closed  by  four  inn  do  ira  one  above  another,  and  measures 
•2\  by  3  feet  iii-ib'  at  the  base.  The  lower  electrode  is  an 
iron  plate  a,  covered  with  8  ins.  of  carbon  ft,  composed  of 
pieces  of  carbon  pencil,  or  a  mixture  of  coke  and  coal  tar, 
and  connected  with  the  dynamos  by  16  copper  cables,  c,  of 
\  in.  in  diameter.  The  upper  electrode,  d,  consists  of  a 
copper  bar  3  ins.  square,  ft,  carrying  the  carbon  holder  f, 
to  which  are  attached  the  carbon  pencils  e.  There  are  six 
of  these,  each  4  ins.  square  and  36  ins.  long,  arranged  in 
pairs  and  cut  so  as  to  dovetail  into  the  holder,  anil  arc 
surrounded  by  an  iron  jacket,  g,  to  prevent  undue  wasting 
by  oxidation.  10  cables  complete  the  electrical  circuit, 
and  the  whole  electrode,  being  suspended  by  a  chain  pass- 
ing over  pulleys,  can  be  raised  or  lowered  at  will  by  means 
of  the  hand  wheel,  K,  working  on  the  screw,  i,  at  sunn 
distance  away  from  the  furnace.  The  attendant  watches 
the  volt-  and  ammeter,  and  regulates  the  screw  accordingly, 
and  the  height  of  the  piece  of  carbide  formed  in  the  furnace 
can  be  gauged  by  measuring  the  descent  of  the  screw. 

For  the  Niagara  Falls  Works  the  improved  furnaces 
showu  in  Figs.  2  and  3  have  been  constrncted.  In  order 
to  allow  of  continuous  working,  an  iron  car,  a,  running  on  a 
track  and  forming  with  its  interior  layer  of  carbon  the 
electrode,  is  substituted  for  the  bottom  of  the  furnace. 
The  upper  electrode  contains  double  the  number  of  carbon 
pencils  in  the  older  form,  and  is  about  twice  as  heavy, 
necessitating  the  use  of  a  stronger  bar,  made  up  of  two 
outer  slabs  of  iron,  G  iDS.  by  1  in.,  and  a  central  one  of 
copper,  6  ins.  by  1  i  ins.  The  holder  is  divided  into  two 
pieces,  m  and  n,  dovetailing  into  one  another,  so  that  the 
lower  can  be  slid  on  to  the  upper  from  the  car.  As 
sometimes  an  arc  will  be  started  between  the  group  of 
pencils  and  the  holder,  result  iug  in  the  partial  fusion  of 
the  latter,  a  lining  of  removable  iron  plates,  q  (Fig.  2),  is 
interposed  between  them.  Connection  between  the  dynamo 
cables  Q  and  the  car  is  made  by  means  of  a  clamp  p,  which 
can  be  tightened  round  the  projection  Z,  by  means  of 
the  screw  s  (Fig.  2). 

The  car  being  run  into  the  furnace,  the  upper  electrode 
set  in  position,  and  the  current  switched  on,  the  mixture  of 
coke  and  lime  is  fed  into  the  car  through  the  shoots  e, 
which  extend  the  whole  length  of  the  car,  the  supplj 
being  regulated  by  the  rate  of  motion  of  the  4-bladed  feed- 
rods/'.  Automatic  stoking,  to  fill  up  the  holes  made  in  the 
loose  material  by  the  evolved  gas,  is  effected  by  means  of 
a  rod  g  (Fig.  3),  attached  to  the  car  and  moved  backwards 


and  forward-  for  a  couple  of  inches  20  times  a  minute,  pulling 
the  car  with  it.  This  motion  also  increases  the  efficiency 
of  the  arc  by  preventing  its  tendency  to  become  localised. 

Fig.  2. 

rvl 


The  rod  g,  may  also  be  used  for  making  the  connection 
with  the  dynamo  rabies,  and  is  then  composed  of  an  iron 
and  a  copper  bar. 

Fig.  3. 


264. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.       [April  so,  18*6. 


The  furnace  is  entirely  closed,  the  door  c  (Fig.  3)  being  shut 
at  the  outset,  and  the  safety  door  a,  is  also  closed  ;is  soon  us 
the  issue  of  Barnes  indicates  that  the  furnace  is  filled  with 
carbon  monoxide.  The  gases  escape  through  a  chimney  V, 
at  the  Bide,  and  therefore  the  top  portions  of  the  upper 
electrode  are  not  exposed  to  the  heat,  the  temperature 
being  also  kept  down  l>\  the  circulation  of  cold  air 
through  the  jacket  W,  from  the  intake  X  (Fig.  2),  to  the 
chimney  //. 

The  are  is  kepi  steadj  by  being  covered  by  the  coke  and 
lime  for  a  height  of  a  foot  around  the  pencils,  the  latter 
being  raised  by  the  attendant  at  the  hand  wheel  when  the 
voltage  becomes  low.  The  operation  goes  on  for  several 
hours,  and  results  in  the  formation  of  a  conical  block  of 
calcium  carbide,  about  2\  ft.  in  height,  occupying  the  space 
between  the  electrodes,  but  never  quite  filling  up  the  whole 
furnace  room,  there  being  always  a  certain  amount  of  lime 
and  coke  left  intact  and  in  a  loose  condition,  so  that  it  is 
easily  separated  from  the  carbide  and  maybe  returned  to  the 
furnace.  Covering  the  carbide  block  is  a  thin  crust  con- 
sisting chiefly  of  carbon,  but  also  of  carbide  and  lime,  and 
seldom  exceeding  7  per  cent,  of  the  weight  of  the  block  or 
yielding  more  than  J  cb.  ft.  of  gas  per  lb.  The  carbide  is 
crystalline,  the  crystals  bciug  more  perfect  with  an  excess 
of  coke,  low  voltage,  and  slow  cooling.  Carbide  of  average 
quality  (about  5  cb.  ft.  of  gas  per  lb.)  is  often  coloured  red, 
especially  if  high  voltage  is  used  ;  the  low  qualities  are  often 
grey  or  blackish,  with  streaks  of  graphite. 

The  coke  used  should  contain  about  7,  with  a  maximum 
of  10  per  cent,  of  ash,  or  the  effect  on  the  quality  of  the 
carbide  is  prejudicial.  It  should  be  ground  tine  enough  to 
pass  through  a  50-mesh  sieve.  The  lime  need  not  be  so 
fine,  but  the  coarsest  pieces  must  pass  through  a  10  mesh 
sieve,  or  the  carbide  will  be  of  inferior  quality.  The  lime 
should  not  contain  more  than  3  per  cent,  of  magnesia  at  the 
outside,  this  substance  being  especially  detrimental,  pro- 
bably bv  forming  a  film  between  the  carbon  and  the  lime, 
and  so  preventing  combination.  In  the  lime  used  at  the 
Willson  Works  only  \\  percent,  is  present,  and  1  per  ceut. 
of  other  impurities. 

Intimate  mixture  of  the  lime  and  carbon  is  necessary  for 
the  attainment  of  good  results.  The  uncombined  mixture 
in  the  furnace  may  be  used  over  again,  but  as  the  impurities 
and  ash  from  the  combined  portions  are  left  behind  therein, 
an  admixture  of  charcoal  is  advisable.  Being  red  hot  on 
leaving  the  furnace,  the  mixture  will  lose  much  of  its  car- 
bon if  left  in  the  air,  and  should  therefore  be  used  up  again 
as  quickly  as  possible  or  stored  in  iron  bins.  The  loss  of 
carbon  is  greater  in  open  furnaces  and  with  slaked  lime, 
water-gas  being  evolved  in  the  latter  case. 

To  preserve  the  carbon  pencils  of  the  electrode  from 
wasting,  it  is  advisable  to  protect  them  in  open  furnaces  by 
a  surrounding  cover  of  iron,  packed  with  a  mixture  of  coke 
and  pitch;  they  will  then  last  about  100  hours  with  inter- 
mittent working  with  a  1,700— 2,000-ampcre  current,  or 
2oo — 300  hours  if  the  operation  is  continuous,  the  waste 
chiefly  occurring  after  the  current  is  shut  off  and  the 
pencils  exposed.  About  6,500  lb.  of  carbide  can  be  made 
with  one  set  in  the  open  furnaces. 

The  gas-producing  power  of  the  carbide  is  tested  by 
breaking  up  a  block  ai  d  placing  about  1  to  3  oz.  of  average 
sample  in  a  dry  bottle.  Water  is  dropped  in  through  a 
t'unn.l  and  the  evolved  gas  conveyed  to  a  meter  through 
cooling  tubes. 

The  lime  in  tin-  mixture  is  roughly  determined  by  boiling 
2}  grins,  with  hydrochli  ric  acid  and  titrating  the  solution  ; 
the  coke,  by  filtration  from  hydrochloric  solution,  and 
weighing. 

The  practical  limit  to  the  height  of  the  carbide  blocks  is 
reached  at  about  2l  ft.,  the  loss  of  voltage,  averaging  6 
volts  per  fool  of  carbide,  beginning  thenceforward  to 
reduce  the  efficiency  of  the  furnace. 

Tables  are  given  showing  the  strength  of  current,  horse- 
power, and  time  employed  For  various  runs,  together  with 
the  loss  of  voltage,  the  yield  of  carbide  per  horse-power  per 
24  hours,  and  the  production  of  gas  on  the  same  basis,  both 
with  unslaked  and  air-slaked  lime.     The  averages — 


Net  Produc- 
tion per  H.P. 

in  ii  Hours. 


Cubic  Feel 

of  <;:i-  per 

Lb. 


Unslaked  lime  . 
Slaked  lime 


i -a; 
5-27 


Cubic  Feel  ol 
I .  ,  per  H.P. 
in  -Jt  Hours. 


18-88 
89-52 


show  to  the  advantage  of  the  former,  which,  besides,  is  less 
bulky,  and  the  unused  mixture  cools  faster  when  removed 
from  the  furnace.  On  the  other  hand,  unslaked  lime  has 
to  be  ground,  and  requires  more  stoking  to  keep  the  mixture 
up  against  the  pencils  when  in  the  furnace. 

To  obtain  a  carbide  yielding  about  5  eh.  ft.  of  gas  per 
lb.  (which  is  found  to  produce  the  largest  amount  of 
gas  per  horse-power),  the  mixture  should  consist  of  64 — 
65  parts  of  carbon  per  100  parts  of  lime,  rather  more  if  the 
voltage  is  increased  and  vice  versa.     A  large  proportion  of 

carbon  gives   purer  carbide,  but   also  more   ( ting.     The 

yield  of  carbide  varies  iu  inverse  ratio  to  the  quality,  the 
extremes  of  a  series  of  experiments  made  with  slaked 
lime  and  with  a  current  of  65  volts  and  1,700—2,000 
amperes  being  7"10  lb.,  yielding  5-80  cb.  ft.,  and  10'52  lb., 
yielding  4-23  cb.  ft.  of  gas  per  lb.  The  best  yield  of  gas 
per  horse-power  was  obtained  with  a  100-volt  current  and 
1,700— 2,000  amperes  with  a  6-pencil  electrode,  it  being 
found  that  higher  amperage  causes  the  pencils  to  waste 
quickly,  and  also  entails  greater  loss  of  voltage.  On  the 
other  hand,  high  voltage  lowers  the  quality  of  the  carbide 
and  makes  a  thin  block,  the  action  of  the  current  not 
spreading  out  so  far  into  the  mixture  as  when  the  voltage 
is  about  65. 

Although  theoretically  0-563  lb.  of  carbon  and  0*875  lb. 
of  calcium  should  yield  1  lb.  of  carbide,  it  is  found,  on  the 
average  of  in  experiments,  that  the  proportions  are  higher 
in  practice,  viz.,  1-228  11..  of  CaO  and  0  s:;;.if  ('.  both 
substances  being  volatilised  or  burned  to  some  extent  in  the 
furnace,  the  carbon  suffering  the  greater  loss.  If  properly 
stoked  and  the  arc  kept  covered,  the  consumption  of 
material  is  lessened,  and  it  is  anticipated  that  the  new 
furnace  (Figs.  2  and  3)  will  give  better  results  than  those 
mentioned  above. 

Of  other  carbonaceous  materials  suitable  for  use  in 
making  carbide,  charcoal  yields  a  very  pare  product,  but  is 
costly  anil  easily  carried  away  by  the  evolved  gas,  some 
10  percent,  extra  having  to  be  used  on  tin-  account.  Both 
soft  coal  and  anthracite  gave  carbide,  producing  much 
smaller  amounts  of  gas  per  horse-power  in  24  hours  than 
obtained  by  the  use  of  coke,  the  superiority  of  this  material 
and  carbon  over  anthracite  being  probably  due  to  their 
porosity  facilitating  that  volatilisation  of  tin-  carbon  which 
is  perhaps  essential  to  the  reaction.  — ('.  s. 

PATENTS. 

Water, Producing  Gases  from,   An  Improved  / 

dud  Apparatus  t»r.  j.  II.  Dunn  and  .1.  Parsons,  both 
of  London.  Bng.  Pat.  1707,  Jan.  24,  1895. 
TrtE  inventors  propose  to  resolve  water  into  its  constituent 
gnsrs  1>\  the  action  upon  it  of  an  electric  current,  the  latter 
passing  between  the  opposing  ends  of  a  pair  of  carbon-, 
or  other  conductors,  arranged  after  the  manner  of  those 
.if  an  are  lamp. 

The  carbons  pass  through  insulating  stufl 
placed  diametrically  opposite  one  another,  along  tin'  Bides 
of  a  cylindrical  vessel  horizontally  disposed.  This  vessel 
contains  sufficient  water  to  completely  covet  tie  carbons, 
and  the  level  of  the  water  is  kept  uniform  throughout  the 
process. 

When    the  current    passes,  oxygen   and   hydrogen   are 
evolved,  from  the  positive  and  negative  conductors  respei 

tively,  and  the  e-^.s  are    received  into  the   bell-shaped  ends 

of  two  tubes,  which  pass  through  the  cylinder,  and  reach 

nearly  to  tie-  ends  ol  Ihl  •  onductors  ;  the  tubes  lead  to  two 
gas-holder-. 

The  beat   produced   by  the   current   causes    Steam    to   be 
given  off  from  the  water,  and  this  steam  may  be  conduct!  i 

away  by  a  thud  tube;  or,  the  exit  tubes  being  el,.-,  1  1  ■, 
suitably  placed  cocks,  it  may  be  confined,  until  it  attains  a 
useful  pressure. — E.  1!.  li. 


April 30,1890]       THE   JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


2*55 


Water-Gas  Carburettors,  Improvements  in  Fittings  for. 
S.  Cutler,  London.     Eng.  Pat.  4505,  -March  2,  1895. 

In  certain  of  the  processes  for  carhuretting  water-gas,  oil  is 
sprayed  upon  the  highly-heated  refractory  and  non-porous 
internal  surfaces  of  the  carburettor  in  order  to  effect  the 
vaporisation  of  the  oil.  To  increase  the  area  of  such  surface, 
the  inventor  places  rolled,  pressed,  or  cast  steel  bars  of  square, 
rectangular,  oval,  triangular,  or  corrugated  section,  in  tiers, 
within  the  carburettor,  each  tier  beintr  "  placed  angularly  " 
to  those  above  and  below  it. — E.  R.  B. 

Artificial  Fiat,  Improvements  in  Apparatus  for  Use  in 
Manufacture  of.  G.  Haycraft,  Pontardulais, Glamorgan. 
Eng.  Hat.  5860,  March  20,  1895. 

To  ensure  regularity  in  the  mixing  of  fine  coal  and  pitch 
which  are  to  be  made  into  briquettes,  the  small  coal  is  fed 
from  a  hopper  on  to  the  higher  end  of  an  inclined  tray. 
which  is  hinged  to  the  upright  that  supports  the  hopper. 
The  pitch  is  similarly  fed  from  a  hopper  on  to  a  shorter 
inclined  tray  overlying  the  coal  tray  for  a  portion 
of  the  length  of  this  latter.  The  pitch  tray  is  hinged  to 
the  upright  supporting  the  pitch  hopper.  The  free  ends 
of  the  trays  hang  in  a  stirrup  which  is  pendent  from  a 
revolving  crank,  so  that  the  trays  are  jigged  in  order  to 
facilitate  the  flow  of  the  materials  from  the  hoppers,  and 
to  ensure  the  intermixture  of  the  pitch  and  coal  when  the 
former  flows  on  to  the  latter  in  the  lower  tray.  The 
mixture  is  finally  discharged  into  the  pug-mill.— A.  G.  B. 

Gas  for  Lighting  Purposes,  Improvements  in  the  Method 
of  and  Means  for  the  Economical  Use  of .  T.Rowan, 
London.     Eng.  Pat.  6027,  March  22,  1895. 

The  apparatus  proposed  is  essentially  a  regenerative 
Argand  burner,  having  a  ring,  the  gas  orifices  of  which 
are  spaced  at  about  0'5  diameter  apart,  centre  to  centre 
{this  would  give  about  one-third  the  number  of  orifices 
present,  in  an  ordinary  Argand  burner  of  like  diameter). 
There  are  two  chimneys,  and  the  air,  which  is  to  support 
the  combustion  of  the  flame,  passes  down,  between  the 
outer  and  inner  chimneys,  becoming  warmed.  The 
cylindrical  space  between  the  chimneys,  is  closed  at  the 
bottom,  and  the  warmed  air  finds  exit  by  apertures,  in  the 
gallery  supporting  the  inner  chimney,  and  is,  by  them, 
conducted  into  a  conical  chamber,  which  surrounds  the 
burner  ring.  This  chamber  is  open  at  the  top,  and  warmed 
air  is  therefore  supplied,  to  either  side  of  the  ring  of  minute 
flames  which  arise  from  the  burner. 

It  is  claimed  that  the  heated  air  has  an  attenuating  effect 
on  the  flames,  causing  them  to  spread  out  and  become 
more  filmy,  occupying,  thus,  the  blank  spaces  intervening 
between  the  flames ;  and  that  the  careful  regulation 
of  the  heated  air  supply  results  iu  great  economy  as  to 
illuminating  effect  produced.  Thus,  it  is  stated  that,  with 
an  ordinary  Argand  burner,  protected  by  a  siugle  chimney, 
•and  having  a  ring,  1  inch  in  diameter,  provided  with 
36  gas  orifices,  and  a  single  chimney  burning  5  cb.  ft.  per 
hour,  of  16  candle-power  gas,  a  light  of  about  12  candles 
is  obtained,  while,  under  like  conditions,  the  patentee's 
burner  gives  a  lighting  effect  of  35  candles. 

Several  modifications  of  the  structure  of  the  burners  are 
mentioned  and  also  methods  of  telescoping  the  chimneys, 
with  the  object  of  controlling  the  draught  more  efficiently. 
There  are  also  provided  means  whereby  the  gas  is  not 
allowed  to  become  too  hot  before  it  reaches  the  place  where 
combustion  takes  place. — E.  R.  B. 

<  'arburetling  Air  and  Gases,  Improvements  in.     L.  M. 
Bullier,  Paris.     Eng.  Eat.  1953,  Jan.  28,  1895. 

Tiik  single  claim  of  this  inventor  is  as  follows  : — '•  The 
admixture  of  acetylene  with  gases  generally,  for  imparting 
or  increasing  illuminating  power,  substantially  as  specified."' 
Apparently  the  rendering  luminous  of  non-illuminant  gas — 
such  as  air — is  a  feature  to  be  specially  noted  ;  the  inventor 
remarking  in  this  connection  :  "  I  would  observe  that, 
although  I  have  mentioned  the  application  of  acetylene  to 
water-gas  by  way  of  example,  it  should  be  understood  that 
the  invention    is   applicable   for  carburetting  air  and  non- 


illuminating  gases  of  every  description,  as  well  as  for 
increasing  the  illuminating  power  of  ordinary  lighting  gas." 

— E.  R."B. 

Carbides  or  Acetylides  of  the  Earth  Metals  and  Alkali- 
Earth  Metals,  and  Oxides  or  Salts  of  those  Metals, 
Process  for  the  Manufacture  of.  L.  M.  Bullier,  Paris. 
Eng.  Pat  2820,  Feb.  8,  1 895. 

By  heating  56  parts  of  quicklime  mixed  with  36  parts  of 
sugar-charcoal,  wood-charcoal,  lamp-black,  or  other  variety 
of  carbon,  in  an  electric  furnace,  such  as  that  of  Moissan,  a 
fluid  product  is  obtained,  which  forms,  upon  cooling,  adark- 
coloured  crystalline  mass,  corresponding  to  the  formula 
Similarly  may  In-  obtained  the  carbides  of  Ba  and 
of  Sr,  as  also  those  of  (  e,  Th,  La,  and  other  rare  earth- 
metals. 

Upon  submitting  the  carbides,  so  obtained,  to  the  action 
of  water,  acetylene  is  evolved,  and  the  hydrated  oxides  of  the 
various  metals  remain  as  by-products,  1  kilo,  of  C„C'a 
yielding  300—350  litres  of  C,H.:. 

Carbonates  "  or  any  other  salt  of  the  metal  "  may  be 
substituted  for  the  oxide  :  and,  by  treating  the  residual 
hydroxides  with  suitable  acids,  the  iuveutor  claims  that  the 
by-products  of  the  manufacture  may  be  recovered,  in  the 
form  of  useful  substances. — E.  R.  B. 

Acetylene  and  other  Gases  rich  in  Carbon,  Improved  Method 
of  rendering  suitable,  tor  Lighting  and  Seating  Purposes. 
L.  M.  Bullier,  Paris.     Eng.l'at.  6101,  March  23,  1895. 

This  patentee  now  states  (but  see  preceding  abstracts)  that, 
though  acetylene  may,  theoretically,  be  diluted  with  air  to 
give  an  illuminaut,  yet  that,  in  practice,  such  mixtures  are 
dangerously  explosive,  and,  even  when  burnt  under  pressure, 
liable  to  fire  back  and  to  cause  serious  accidents.  He 
therefore  proposes  to  dilute  acetylene  with  inert  gas,  and 
especially  recommends,  for  the  purpose,  nitrogen,  which 
latter  may  be  prepared  by  any  suitable  process.  A  mixture 
of  equal  parts  of  acetylene  and  nitrogen  "  gives  good  results 
for  lighting  purposes." 

The  patentee  remarks  that,  "  the  illuminating  power  of 
the  acetylene  is  iu  fact  much  greater  when  that  gas  is  diluted 
with  an  incombustible  gas  than  when  it  is  diluted  with 
combustible  gases,  the  lighting  power  of  acetylene  when 
mixed  with  a  combustible  gas  being,  theoretically,  inversely 
proportional  to  the  quantity  of  heat  given  off  by  the  com- 
bustion of  the  combustible  gas." 

According  to  the  patentee,  the  object  of  the  dilution  of  the 
acetylene  is  to  increase  the  surface  of  contact,  between  the 
oxygen  of  the  air  and  the  acetylene  gas  about  to  be  burnt. 

— E.  R.  B. 

Filtering  Water  from  Washed  Coal  or  like  Mineral,  Means 

for,  and  for  Recovering  Coal  or  like  Mineral  from  such 

Waive,  Improvements   in.     C.  Craig,  W.   Craig,  and  G. 

K.  Craig,  Sacriston,  Durham.     Eng.  Pat.  6365,  March  2s, 

1895. 

Between  the  washing  machine  and  the  waggons  into  which 
the  coal  is  to  be  loaded  is  interposed  a  filtering  or  draining 
apparatus,  which  consists  of  a  receptacle  into  which  the 
washed  coal  and  the  washing  water  are  diseharfed.  The 
bottom  of  the  receptacle  has  a  central  door,  and  is  covered 
with  coke-breeze  to  the  depth  of  about  one  foot  to  serve  as 
a  filtering  material.  An  axial  screw  shaft,  with  attached 
guides,  carries  radial  arms  which  serve  as  harrows,  and  are 
designed  to  bring  the  coal  to  the  basal  opening  when  the 
shaft  is  revolved;  the  coal  can  be  thus  directly  loaded  into 
waggons,  for  the  screw  thread  on  the  shaft  causes  the 
harrows  to  descend  at  each  revolution.  Better  filtration 
than  has  been  previously  attaiued  is  claimed  for  this 
apparatus. — A.  G.  B. 

Carbonic  Acid  Gas,  The  Separation  of,  from  the  Products 
of  Combustion   or  other  Mixed  and  Less  Soluble  Gases, 
An   Improved   Process   and   Apparatus   for.     H.   S.  El- 
worthy,  Bandra,  Bombay,  India,   and   P.'  1).  Henderson, 
London.     Eng.  Pat.  7281,  April  9,  1895. 
Combcstiox  gases  are  passed  through  an  oxidising  furnace, 
to  convert  carbon  monoxide  into   dioxide,   then  through  a 
scrubber  to  remove  sulphur  dioxide,  and  they  are  then  taken 
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to  a  gas-holder  or  direct  to  a  compressor,  whence  they  are 
forced  into  a  strong  iron  vessel  charged  with  water,  which 
absorbs  the  carbonic  acid,  and  gives  it  off  again  on  release 
of  pressure,  or  on  being  run  into  a  suiiuble  separator.  The 
combustion  gases  may  be  enriched  by  passing  some  carbonic 
acid  pas  through  the  furnace  along  with  the  air,  which, 
by  producing  incomplete  combustion,  yields  gases  rich  in 
carbon  monoxide,  giving  after  oxidation,  gases  containing 
from  30  to  33  per  cent,  of  carbonic  acid. 

A  strong  horizontal  cylinder  is  fitted  internally  so  that  the 
water  forced  in  at  one  end  under  pressure  (the  gases  being 
admitted  at  the  opposite  end)  may  in  its  course  have  an  up- 
and-down  movement.  To  aid  the  intimate  contact  of  gases 
and  the  water,  discs  of  wire  gauze  are  secured  between  the 
partitions  to  a  revolving  shaft.  The  separator,  to  which 
the  gas-charged  water  is  taken,  is  a  closed  cylindrical  vertical 
Chamber,  with  safety-valve,  &c.  A  transverse  perforated 
plate  is  fixed  near  the  top,  and  another  similar  plate  near 
the  bottom,  the  space  between  being  filled  with  flint.  The 
water  rushes  into  the  upper  part  through  a  jet.  as  spray, 
against  the  sides  of  the  vessel  and  the  perforated  plate,  and 
the  gas.  which  is  rapidly  discharged,  may  bs  taken,  through 
a  drier  if  desired,  to  a  gas-holder. — E.  S. 

Furnaces  Suitable  far  Consuming  Mouse,  Trade,  and  other 
Refuse,  Improvements  in.  J.  B.  Alliott  and  J.  McC'lure 
I'aton,  Nottingham.     Eng.  1'at.  8748,  May  -2.  1895. 

>Ve  under  Will.  IS.,  page  289. 

Liquid  Fuel,  An  Uninflammable  Burner  or  Wick  Cap  for. 
I  Bourbott,  Berlin,  Germany.  Kng.  Pat.  479,  dan.  7, 
1896. 

Tin:  wick  cap  consists  in  an  annular  metal  piece  surrounded 
by  asbestos  which  is  of  the  right  width  to  exactly  cover  the 
space  in  which  the  annular  nick  of  the  lamp  is  held.     The 


cap  is  best  held  in  position  by  a  spring  attached  to  a  bridge 
of  the  cap  and  a  bridge  in  the  burner  tube.  The  oil  sucked 
up  by  the  wick  saturates  the  asbestos  and  there1  burns,  thus 
heating  the  embedded  metal,  which  is  in  this  way  main- 
tained at  a  temperature  high  enough  to  gasify  the  oil  and  to 
thus  obviate  smell.  To  extinguish  the  lamp,  the  wick  is 
turned  down  until  it  is  no  longer  in  contact  with  the 
asbestos.  A  similar  cap  may  he  applied  to  a  flat-flame 
burner. — A.  G.  1!. 

Treating  Liquids  In)  means  <>/"  Meat  [Oil-Gas,  and  t 
t  >  i  woo  of  Heavy  ijiio  Light  Petroleums'],  Improvement: 

in  Apparatus  far.  S.  Pitt,  Sutton.  Surrey.  From  l.a 
Societe  Internationale  des  Precedes  Adolphe  Seigle, 
Eevallois  Perret,  Prance.  Eng.  Pat.  18,518,  Oct.  :'•, 
1895. 

The  proposed  apparatus  affords  means  whereby  any  liquid 
may  lie  submitted  to  a  series  of  heatings,  thus  assisting  the 
latter  in  giving  rise  to  new  liquid  or  gaseous  products.  It 
is  useful  therefore  for  the  production  of  oil-gas.  and  by 
its  means  also,  the  heavy  petroleums  may  he  converted  into 
light  ones. 

The  apparatus  consists  essentially,  as  shown  in  the 
figure,  of  a  series  of  shell-like  elements,  A,  A1,  As,  which 
together  form  the  wall  of  a  combustion  flue.  Through  the 
flue,  there  extends  the  flame  of  a  liquid  fuel  burner  I> 
the  fuel  supply  of  which  is  regulated  automatically,  by  the 
variations  of  a  pyrometer,  M.  B,  15,  are  two  further  flues. 
the  one  enclosed  within  the  other,  and  it  is  by  their  means 
that  the  heated  gases  of  combustion  are  conducted  away, 
in  the  directions  indicated  by  the  arrows. 

Liquid,  to  he  subjected  to  treatment  by  heat,  is  pumped 
by  the  action  of  P,  from  the  reservoir  K,  through  -,  into 
the  hollow  wall  of  the  inner  flue  of  1!,  thence,  by  I!-,  it 
passes  to  the  hollow  walls   of  the   elements.  A-',  A1,  and  A 


traversing   them   successively,  by    mear.s  of  the  connecting 

tubes  C1  and  C.     K  is  a  surface  der,  and     l.a   washer 

containing  water,  and  through  them  the  gas  manufactured 
successively  passes,  having  left  the  heating  part  of  the 
apparatus.  Did  II. 

The  shell-  or  elements.  A,  A1,  A2,  are  of  somewhat  com- 
plicated stnici  tire,  the  space  between  the  inner  and  outer 
"alls  of  each  being  divided,  by  longitudinal  partitions,  into 
i-  many  chambers  a-  then'  arc  partitions;  tie  liquid  to 
In-  heated  has  to  traverse  all  of  these  chambers,  so  that  it- 
course  is  to  and  fro  in  the  wall  of  each  element,  until  it 
arrives  in   thai   one  of  the   chambers  which  contains  the 

exit  tube  leading  to  the  next  element.  — E.  II.  B. 

Fuel,  Burning,  Improvements  in  anil  connected  ivith 

Apparatus   far.     W.     M.    Russell,    \\.    E.    Lester,   an  1 
\V.  M.   Ernst,   New  York.  r.s.A.      Eug.   Pat, 

Dee.     |H   1895. 

'fur  specification    includes    16  claims,  which  are   tor  the 

hanical  details  oi  an  arrangement  whereby  pulverised 

fuel  is  reduced  to  a  very   line  state  of   division    and    fed 

together    with    air   through   a    nozzle    into    the    combustion 

chamber,     The  chief  novelties  in  the  arrangement  are 
the  construction  of  the  pulveriser  and  the  nozzle.      II' 
former   embraces  a    casing   an  1  a   series    of    rotating    bars 

within  it,  so  arranged  as  to  toss  the  fuel  about  and  to 
gradually  pass   ii    from  the  intake    le   the  outlet.     The  fuel 


bei  ene-  very  finely  pulverised  during  this  treatment,  and  the 
powder  becomes  mixed  with  air  drawn  into  the  casing  by  the 
motion  of  the  hat-.  The  nozzle  is  arranged  lo  spread  the 
outgoing  fuel  into  a  thin  sheet,  and  is  provided  with  means 
tin  increasing  and  diminishing  its  outlet,  so  that  the 
rapidity  with  which  the  fuel  is  fed  iuto  tin'  furnace  may 
be  varied.  — A.  G.  15. 

Pulverulent  ami  Small   Fur'   Furnaces,  Improvements  in 
and  relating  to.     M.  Seipp,  Berlin,  Germany,     Eng    Pat. 

771.  .Ian.  11,  1896. 

Tin;  aiv  for  the  combustion  of  the  -mall  coal  is  drawn  by 
the  chimney  draught  through  a  screw  wheel,  such  a-  is 
frequently  used  for  measuring  air,  and  pasl  a  feed  roller  at 
the  bottom  of  a  hopper  containing  the  fuel.  This  rollet 
revolved  by  suitable  gearing  from  the  air-supply  wheel,  and 
the  -mall  coal  contained  in  the  emit.--  on  its  surfaci 
blown  forward  by  the  air.  each  cavity  being  emptied  as  it  is 
ised  to  the  blast,  and  filled  when  it  comics  in  contact 
with  the  fuel.  The  air  and  fuel  pass  through  a  pipe,  a 
'tan',  of  which  is  set  acres-  the  furnace  in  order  that  a 
preliminary  heating  ami  gasification  of  the  fuel  may  be 
i  Efected.       lie  pipe  opens   into  channels  in    the  furnace 

walls,    down    which    the    air   and    fuel    travel,   entering   the 

furnace  m  the  bottom.  By  shaping  the  furnace  like  a 
funnel,  the  speed  of  travel  of  the  air  and  fuel  is  progressively 
diminished,  SO  that   the  heavier  particle-  fall  back  into  the 
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combustion  zone,  and  do  not  escape  uuburnt.  By  this 
invention,  it  is  claimed,  the  air  can  be  supplied  at  a  rate 
appropriate  to  the  requirement  of  the  fuel,  and  thus 
complete  and  smokeless  combustion  can  be  ensured. 

—A.  G.  B. 


HI.— DESTRUCTIVE  DISTILLATION, 
PRODUCTS.  Etc. 


TAR 


Asphalt  from  Pel  nihil  iii.  Artificial  Production  of, 
C.F.Maberj  and  J.  H.  Byerley.  Amer.  Chem.  J.  18, 
141—150. 

By  a  modification  in  the  final  process  of  distilling  the 
heavier  fractions  (tar)  of  petroleum,  F.  II.  Byerley  has 
succeeded  in  obtaining  as  residue,  various  grades  of 
asphalt  instead  of  the  coke  usually  produced.  The  process 
consists  in  introducing  a  current  of  air  through  a  number 
of  pipes  into  the  liquid,  the  decomposing  action  of  the  air 
being  minimised  by  lowering  the  rate  of  distillation,  which 
is  prolonged  to  about  four  or  five  days.  The  temperature 
is  first  raised  to  450°  F.,  and  later  to  650°  F.,  at  which 
point  it  is  maintained  throughout.  The  distillates  are 
divided  into  two  portions,  both  of  which  are  refined  for 
burning  oils  after  removal,  by  steaming,  of  the  sulphur 
they  contain  (0-04  to  0-15  per  cent.). 

The  air  appears  to  act  mechanically,  by  preserving  the 
tar  from  coking  on  the  walls  of  the  still  ;  and  chemically,  by 
oxidising  sulphur  and  hydrogen,  rather  than  by  forming 
oxygen  compounds  in  the  oil. 

Four  chief  products  are  formed — liquid  asphalt,  roofing 
asphalt,  paving  asphalt,  and  "Byerlyte"  or  varnish  asphalt. 
In  percentage  composition  they  differ  but  little  from  each 
other,  the  carbon  content  ranging  from  Sfi-22  in  the  first- 
named  to  87-44  in  the  varnish  asphalt.  Sulphur  is  present 
to  the  extent  of  from  0-3  to  o- i  per  cent.-,  hydrogen 
between  10-90  and  9- :t0  per  cent. ;  and  oxygen  from  1"90 
to  2  MO  per  cent. 

The  varnish  asphalt  resembles  the  natural  bitumen 
"  Gilsonite,"  and  is  suitable  for  the  same  industrial  pur- 
poses. It  softens  at  230°,  and  begins  to  flow  at  260°  F.  In 
carbon  bisulphideit  is  completely  soluble,  but  less  so  (62'45 
per  cent.)  in  petroleum  spirit,  75 — 110°,  and  petroleum  dis- 
tillate (59-37  per  cent. ;.  200  —250°. 

The  nature  of  the  decomposition  of  petroleum  distillate, 
technically  known  as  "  cracking,"  has  also  received  atten- 
tion at  the  authors'  hands.  So  far,  they  have  ascertained 
that  the  action  begins  near  250  ,  but  the  point  varies  with 
oils  from  different  sources,  or  even  from  different  depths  in 
the  same  well,  considerable  fluctuations  in  the  absorption  of 
bromine  being  exhibited  by  the  various  oils  examined. 

-c.  s. 


.1  i  tone,    D<  fi  rmination 

-!■    tone.     M.  Klar. 


of,    hi    Wood  Spirit  and    ( 
Hie  Chem.  Ind.  1S9C,  19,  73. 

See  under  XXIII.,  page  299. 

Asphaltum,  Usi  of  Acetone  in  tin   Technical  Analysis  of. 
S,  F,  Peckham.     J.  Franklin  Inst.  141,  [843],  219. 

See  under  XXIII.,  paye  29*. 

Petroleum  Industry,  Uniform  Methods  of  Testing.      Review 
of  Methods  based  on  tit*  Degree  of  Refinement  by  means 
i  i  austic  Lye*.     K.  Charitschkoff.      Chem.  Rev.    fi.   d. 
Fett  u.  Harz  Ind.  1896,  [36],  57. 

See  under  XXIII.,  page  297. 

Crudi  Cresol,  Approximati    Valuation   of.      A.Schneider. 
Fharm.  Centralhalle,  36,  552. 

See  wider  XXIII.,  page  29«. 

IV.-COLOURING  MATTERS  AND  DYES. 

Litmus.  Commercial,  iXote  on.     D.  Ixiany  Brown.     Pharm. 
Journ,  1S9G,  56,  181. 

There  appears  to  be  little  published  information  concern- 
ing the  preparation  of  litmus,  but  the  process  is  probably 
somewhat  as  follows  : — Lichens  of  various  species,  Roccella, 


Variolaria,  Lecanora,  are  made  into  a  paste  with  water, 
and  fermented  in  the  presence  of  ammonia,  as  in  the  pre- 
paration of  archil.  \Vhen  the  mixture  has  a  purple  tint, 
stale  urine  and  potassium  carbonate  are  added  and  fermenta- 
tion allowed  to  proceed  until  the  blue  colour  produced  is  01 
the  correct  tint.  It  is  stated  that  the  best  product  is 
obtained  in  about  40  days.  The  blue  liquor  is  mixed  with 
chalk,  gypsum,  or  sand,  and  sometimes  alum,  to  give  it 
consistency.  It  is  then  moulded  into  pieces  of  the  desired 
dimensions,  and  more  or  less  thoroughly  dried. 

The  author  considers  that  the  addition  of  chalk,  &c.  as 
thickening  agents  is  a  doubtful  proceeding,  ami  is  probably 
attended  with  loss  of  colouring  matter  from  the  formation 
rff  an  insoluble  lake:  he  suggests  that  it  would  be  advisable 
to  [dace  litmus  in  the  market  in  the  form  of  a  liquid  extract. 
or  to  acidity  the  solution,  precipitate  the  colouring  matter 
with  excess  of  alcohol,  and  offer  the  product  in  the  dry- 
state. 

Indigo  is  sometimes  added  during  the  process  of  manu- 
facture to  improve  the  colour  of  the  product ;  it  should  be 
regarded  as  an  adulterant,  though  Wartha  suggests  that  its 
presence  might  result  from  the  fermentation  of  the  lichens 
at  the  expense  of  the  added  urine. 

The  author  estimates  the  colouring  matter — azolitmin — 
in  commercial  litmus  by  exhausting  the  finely  powdered 
substance  n-ith  boiling  water,  evaporating  this  to  a  small 
hulk,  and  after  acidify  ing  with  acetic  acid,  the  evaporation 
is  continued  nearly  to  dryness.  The  object  of  adding 
aeetic  acid  is  to  form  potassium  and  ammonium  acetates, 
which  are  both  soluble  in  alcohol.  A  large  excess  oi 
per  cent,  alcohol  is  added  to  the  acidified  solution,  which 
precipitates  the  azolitmin;  after  standing  for  12  hours,  the 
precipitate  is  collected,  and,  when  dry,  is  washed  through 
with  the  smallest  quantity  of  boiling  water  into  alcohol. 
After  standing  over-night  the  precipitate  is  filtered  off, 
dried,  and  weighed.  In  order  to  check  the  results  the 
powdered  sample  was  heated  on  a  water-bath  with  excess 
of  acetic  acid,  and  extracted  with  warm  alcohol ;  the  residue, 
insoluble  in  alcohol,  was  extracted  with  boiling  water,  and, 
after  evaporating  to  a  small  bulk,  was  precipitated  with  an 
excess  of  alcohol.  The  precipitate  was  collected,  again 
exhausted  with  warm  alcohol,  dried,  and  weighed.  The 
products  were  free  from  inorganic  matter. 
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—J.  L.  B. 

Sulphonaied  Colouring  Matters  derived  from    Triphenyl- 
methant    [Patent  Blue].     M.    Prud'homme.     Bull.  Soc. 

Ind.  Mulhor.se,  1895,  2:S1  —  2::r.. 

Patent  blue  forms  an  exception  to  the  rule  previously 
advanced  by  the  author  (Bull.  Soc.  Ind.  Mulhouse,  1895, 
93  j  this  Journal,  1S95,  28  and  744),  that  colourless  sul- 
phonated  di-  and  triamidotriphenyl  carbinols  only  become 
colouring  matters  when  the  carhiuol  hydrosyl  is  replaced 
by  an  acid  radicle.  The  author  describes  certain  reactions  of 
Patent  blue,  and  gives  the  following  formula  for  the  colour- 
less product  obtained  from  the  dyi  T  by  the  prolonged 
action  of  cold  caustic  soda  (15°  B.)  : — 

[(C„H5)2In-.C6H4];  :  C-C0H2(SOb)2Ca. 

\/ 
O 

When  this  product  is  acidified  with  acetic  acid  and  oxi- 
dise! with  lead  peroxide  it  gives  tetra-ethylbenzidine, 
melting  at  85°  C,  together  with  a  green  base  which  dyes 
silk  an   unstable  grass-green.     Similar  reactions  are  given 
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by  the  unsulphonated  Patent  blue  base,  which  in  alcoholic 
solution  will  dye  silk,  wool,  or  tannined  cotton.  Patent 
blue  does  not  conform  to  Eosenstiehl's  rule  (Bull.  Soc.  Ind. 
Mulhouse,  1894,  194;  this  Journal,  1895,  25)  with  respect 
to  the  position  and  character  of  the  substituting  groups,  and 
whilst  the  colouring  power  is  due  to  the  presence  of  the 
phenolic  hydroxy!,  it  appears  that  this  need  not  necessarily 
he  attached  to  the  methane  carbon,  nur  even  occupy,  in 
one  of  the  benzene  rings,  a  para-position. — T.  A.  L. 

Patent  Blue,  Constitution  of.     A.  Hosenstiehl.     Bull.  Soc. 
Ind.  Mulhouse,  1895,  239—242. 

The  author,  replying  to  Prud'homme  (preceding  abstract), 
considers  that  the  hydroxyl  group  iu  the  meta-position  in 
Patent  blue  cannot  be  the  cause  of  the  colour,  in  spite  of 
its  acid  properties,  since  it  may  be  replaced  by  the  methoxyl 
group  or  by  chlorine,  without  materially  altering  the  charac- 
teristic properties  of  the  colour.  He  is  of  opinion  that  the 
group  C,.H2[(SOb')2Ca]OH  functions  as  a  negative  radicle 
iu  opposition  to  the  carbiuol  hydroxyl,  and  condenses  with 
it,  with  elimination  of  water  under  the  action  of  acids. 
This  constitution  is  in  accordance  with  the  behaviour  of 
Patent  blue  and  would  account  for  its  stability  to  alkalis, 
but  it  must  be  remembered  that  the  formula?  brought 
forward  are  speculative,  and  have  not  been  experimentally 
verified. — T.  A.  L. 

Nitrotetramelhyldiamidolriphenylmethanes,  Reduction  of. 
M.  Prud'homme.  Bull.  Soc.  Ind.  Mulhouse,  1895, 
237—239. 

Tbe  principal  subject-matter  of  this  communication  has 
already  been  abstracted  (Comptes  rend.  121,  1895,  891  — 
893 ;  this  Journal,  1896,  108).  The  author  now  states 
further,  that  only  the  p-uitro-derivatives,  as  might  have  been 
expected,  give  the  hydroxylamine  reduction,  and  that  this 
method  serves  as  a  test  for  the  position  of  a  Ditro-group  in 
di-  or  triphenylmethanes.— T.  A.  L. 

Colouring  Matters  of  the  Rosaniline  Series.  Ch.Friedel 
and  de  Bechi.  Sealed  communication  deposited  July  25, 
1884  ;  opened  Sept.  25,  1895.  Hull.  Soc.  Ind.  Mulhouse, 
1895,  269—270. 

By  heating  carbon  tetrachloride  with  dimethylaniline  and 
gradually  adding  aluminium  chloride,  a  bronzy  mass  is 
obtained,  which  dissolves  in  water  with  a  violet  colour. 
The  product  is  the  hydrochloride  of  hexametbyl-p- 
rosaniline,  which  was  also  obtained  by  Fischer  (Ber.  1884, 
98)  by  condensing  dimethylaniline  with  «-formic  ether 
CH(OC:Hs):e  Diethyl-  and  dibenzylaniline  can  be  con- 
densed with  carbon  tetrachloride  in  a  similar  manner,  and 
the  former  especially  gives  a  very  valuable  violet.  Hexa- 
beuzyl-p-rosaniline  is  blue,  and  insoluble  in  water.  If  the 
carhon  tetrachloride  be  replaced  by  chloroform,  leuco  bases 
of  the  colouring  matters  are  obtained,  which,  on  oxidation 
wiih  lead  peroxide,  give  the  colouring  matters  themselves. 

— T.  A.  L. 

Triphenylmethane  Colouring  Matins.  Relation  between  the 
(nli, hi- mid  Constitution  of  the.  \V.  Vaubel.  J.  Prakt. 
Chem.  53,  1896,  47—48. 

In  the  triphenylmethane  colouring  matters,  the  group — 

:C.C,,H4.X   :  C' 

I  I 


is  the  chromogen,  and,  for  example,  the  compound- 
(C.II.:. 


is  an  orange  colouring  matter  which,  by  the  introduction  of 
further  amido  groups  into  the  para  position  of  the  other 
phenyl  groups,  yields  a  more  or  less  coloured  body, 
dependent  also  upon  whether  these  amido  groups  are 
acetylated  or  alkylated.  These  substituting  groups, 
however,  exercise  a  similar  retarding  effect  when  the 
product  is  brominated,  although  the  results  are  not 
entirely  comparable.  When  a  Becond  amido  group  is 
introduced  into  the  molecule,  an  attraction  takes  place 
between  it  ami  the  acid  radicle  of  the  chromogen  group. 


An  alkylated  amido  group  is  less  strongly  attracted,  whilst 
an  acetylated  group  is  scarcely  attracted  at  all.  When, 
however,  the  second  or  third  amido  group  is  attached  to  an 
acid  radicle,  there  is  no  longer  any  attraction,  and,  as  in  the 
case  of  the  acetylated  group,  no  effect  is  produced  upon  the 
colour — as, for  example,  in  the  case  of  magenta,  hcnzaldehyde 
green,  &c,  iu  the  form  of  their  secondary  and  tertiary 
salts.  The  ammonium  halogen  group  acts  in  a  similar 
manner.  In  these  cases  also  the  behaviour  on  hromination 
is  not  a  strictly  comparable  one,  since  the  secondary  and 
tertiary  salts  can  be  substituted  by  bromine.  The  same  is 
also  true  of  an  amido  group  in  the  meta  position,  which 
has  little  effect  on  the  character  of  the  colouring  matter,  but 
nevertheless  the  product  can  still  be  substituted  by  bromine. 

— T.  A.  L. 

Nitrobenzene,  Electrolytic   Reduction  of.     K.  Fibs.     Zeits. 
f.  Elektiochem.  1896,  2,  172. 

.See  under  XI.  A.,  page  276. 

Aniline  In  Presence  of  Small  Quantities  «/'  Toluidine,  and 
Toluidine  in  Presence  of  Small  Quantities  of  Aniline. 
Estimation  of.  P.  Dobrimer  and  W.  Schranz.  Zeits.  Anal. 
Chem.  34,  734. 

See  under  XXIII.,  page  298. 

Moisture  in  Aniline,  Ortho-  and  Paratoluidine,  Estima- 
tion if.  P.  Dobrimer  and  W.  Schranz.  Zeits.  Anal, 
(hem.  34,  74(i. 

See  under  XXIII.,  page  298. 

Hydrogutnone,  Electrolysis  of     I..  T.iebmann.     Zeits. 
Elektrochem.  1896,  497. 
See  under  XI.  A.,  page  277. 

Autoclave  if  A.  Pfungst,  Heport  on  the,hy  Noelting  and 
Freyss.     H.  Grosheintz.     Hull.  Soc.  Ind. Mulhouse,  1895, 

26  1 . 

.See  under  I.,  page  260. 

PATENTS. 

Dyestiiffs  \Azine  Reds'],  The  Manufacture  or  Production 
of.  If.  E.  Newton,  London.  From  '•  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.,"  Elbcrfeld,  Germany.  Eng. 
Pat.  5796,  March  19, 1895. 
The  colouring  matters  are  obtained  by  condensing  amido- 
azo-p-toluene  with  phenyl-  or  toly!-(l  .4)-naphthylamine 
sulphonic  acid  in  presence  of  a  solvent,  such  as  phenol, 
alcohol,  glacial  acetic  acid,  glycerol,  or  p-toluidine,  convert- 
ing the  mouosulphonic  acids  into  easily  soluble  disulphonic 
acids  by  suitable  sulphonating  agents,  ami  finally,  alkylat 
ing  the  disulphonic  acids  by  heating  the  alkaline  solution 
with  methyl  iodide  to  1200— 150°  C.  The  following  typical 
example  gives  the  quantities  employed  : — A  mixture  of 
31*3  kilos,  of  p-tolyl-(l  .4)-naphthylamine  sulphonic  acid 
and  50 — 60  kilos,  of  phenol  heated  on  the  water-hath,  has 
gradually  added  to  it  33  kilos,  of  amido-azo-p-tolucno,  and 
the  whole  is  heated  until  a  sample  dissolves  in  concentrated 
sulphuric  acid  to  a  pure  green  solution.  Dilute  soda  lye  is 
then  added  to  remove  the  phenol,  the  sodium  salt  of  the 
mouosulphonic  acid  being  simultaneously  precipitated. 
After  filtering  from  the  phenol  solution,  the  residue  i~ 
dissolved  in  a  large  quantity  of  water,  the  solution  filtered, 
ami  the  p-tolyleurhodine  sulphonic  acid  is  precipitated  with 
hydrochloric  acid.  It  is  [untied  by  boiling  with  alcohol,  in 
which  the  pure  acid  is  nearly  insoluble,  and.  after  drying. 
1  kilo,  is  stirred  into  6  kilos,  of  sulphuric  acid  (66°  B.)  and 
heated  on  the  water-bath  until  a  sample  dissolved  iu  dilute 
ammonia,  is  no  longer  precipitated  by  acetic  acid.  The 
melt  is  then  poured  into  ice-water,  when  the  disulphonic 
acid  separates.  It  is  purified  by  dissolving  in  soda-lye  and 
pouring  into  brine  and  caustic  soda.  The  sodium  salt  pro- 
duced, separates  a-  a  lighl  yellow  crystalline  mass,  which  is 
filter-pressed  and  dried.  In  order  to  alkylate  it,  55"5  kilos, 
of  the  sodium  salt,  14  kilos,  of  sodium  acetate,  150  litres  of 
water,  150  kilos,  of  methyl  alcohol,  and  IS  kilos,  of  methyl 
iodide  arc  heated  in  an  autoclave  for  three  hours  to  120  — 
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130°  C.  When  the  action  is  complete,  the  alcohol  is  dis- 
tilled off  and  an  excess  of  soda-lye  added,  when  the  sodium 
salt  of  /(-tolylmethjieurhodine  disulphonic  acid  separates 
out.  It  is  purified  by  repeatedly  dissolving  it  and  salting 
out  with  salt  and  soda-lye.  The  colouring  matter  produces 
bluish-red  shades  on  wool,  which  dye  evenly  and  are  fast 
to  light.  The  corresponding  colouring  matter  from  phenyl- 
(1 .4)-naphthylamine  sulphonic  acid  and  amido-azo-p- 
toluene  gives  somewhat  yellower  shades. — T.  A.  L. 

Colouring  Matters  [A:ine  Reds'],  The  Manufacture  or 
production  of.  H.  E.  Newton,  London.  From  "  The 
Farbeufabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eng.  Pat.  5861,  March  20,  1895. 

The  process  relates  to  the  production  of  dyestuffs  In 
oxidising  a  non-alkylated  o-ditmiue  together  with  a-naph- 
thylamiue  or  an  alkyl  derivative  thereof,  and  subsequently 
sulphonating  the  product  if  necessary.  A  solution  of 
1  7  •  i»  kilos,  of  a-naphthylamine  hydrochloride,  15  kilos,  of 
ethyl-o-tolylenediamine  and  50  kilos,  of  hydrochloric  acid  in 
about  1 ,500  litres  of  water,  is  gradually  stirred  into  26  ■  3 
kilos,  of  sodium  bichromate  dissolved  in  100  litres  of  water. 
The  separation  of  the  dyestuff  is  completed  by  adding  zinc 
chloride  and  salt.  In  order  to  purify  the  product,  it  is 
repeatedly  extracted  with  boiling  water,  the  united  filtrates 
being  made  slightly  alkaline  with  ammonia  to  precipitate 
an  impurity,  and,  after  acidulatiou  with  hydrochloric  acid, 
the  pure  dyestuff  is  precipitated  by  zinc  chloride  and  salt. 
It  forms  a  brick-red-coloured  powder,  and  produces  pearlet- 
red  shades  on  tannined  cotton.  A  dyestuff  giving  rather 
yellower  shades  is  obtained  by  oxidising  ethyl-o-tolylene 
diamine  and  benzyl-u-naphtbylamine. — T.  A.  L. 

Dyestuffs  \_Azine],  The  Manufacture  or  Production  of 
and  Materials  therefor.  H.  E.  Newton,  London.  From 
"  The  Far'nenfabriken  vormals  F.  Bayer  and  Co.,"  Elber- 
feld, Germany.     Eng.  Pat.  6176,  March  25,  1895. 

In  Eng.  Pat.  9610  of  1894  (this  Journal,  1895,  47s)  it  was 
shown  that  by  heating  salts  of  nt-tolylenediamine  with 
primary  aromatic  amines  only  the  amido  group  para  to  the 
methyl  is  substituted,  the  other  remaining  intact.  The 
resulting  compounds  are  termed  alphyl-m-tolylenediamines, 
the  term  "  alphy!  "  being  applied  to  phenyl,  tolyl,  and  the 
like,  whilst  "  alkyl "  denotes  a  radicle,  such  as  methyl, 
ethyl,  or  benzyl,  Sec.  New  alphylatnidobenzyl-o-toluidines 
have  been  obtained  by  the  action  of  benzyl  chloride  or 
bromide  on  the  alphyl-m-tolylenediamines,  either  alone  or 
in  solution,  and  these  products  yield  valuable  azine  dye- 
stuffs  when  condensed  with  nitroso  or  azo  compounds, 
quinone  imides,  or  the  like,  or  else  when  oxidised  together 
with  /)-diamines.  Similar  or  analogous  colouring  matters 
are  also  produced  by  heating  primary,  secondary,  or  ter- 
tiary aromatic  amines  of  the  benzene  or  naphthalene  series 
with  azo  compounds  obtained  by  combining  diazo  com- 
pounds with  alphylbenzyl-m-tolylenediamiues,  or  else  by 
oxidising  primary,  secondary,  or  tertiary  amines  of  the 
benzene  or  naphthylene  series  together  with  the  alphyl- 
benzyltriamidotoluencs  obtained  by  reducing  the  azo  com 
pounds  above  referred  to.  All  these  colouring  matters  may 
be  regarded  as  benzyl  derivatives  of  the  corresponding 
colouring  matters  obtained  from  alphyl-m-tolylenediamines. 
Like  these  dyestuffs,  they  are  fast  to  light  and  alkalis,  but 
are  superior  to  them  in  brilliancy.  The  following  are  two 
typical  examples  : — A  colouring  matter  dyeing  tannined 
cotton  similar  to  Rhodamine  S  is  obtained  by  dissolving 
29  kilos,  of  phcnyl-p-amidobenzyl-o-toluidine  :n  100  litres 
of  alcohol,  gradually  adding  29  kilos,  of  nitrosomethyl-o- 
toluidine  hydrochloride  and  heating  until  the  latter  has 
disappeared.  On  cooling,  the  dyestuff  crystallises  out,  and 
is  purified  by  washing  with  alcohol.  A  dyestuff  giving 
bluish-red  shades  on  mordanted  cotton  is  formed  by  heating 
together  7  "2  kilos,  of  p-sulphobenzene-azophenylbenzyl-m- 
tolylenediamine,  1*4  kilos,  of  a-naphthylamine,  and  'JO  kilos. 
of  phenol  at  90° — 110°  C,  until  the  melt  is  a  pure  red. 
Warm  dilute  soda-lye  is  then  added  in  excess,  and,  after 
cooling,  the  dyestuff  is  pressed  off.  The  press  cakes  are 
dissolved  in  hot  water  containing  hydrochloric  acid,  and, 
after  filtering,  hydrochloric  acid  is  added  to  the   solution. 


On  cooling,  the  colouring  matter  which  crystallises  out  is 
filter-pressed  and  dried. — T.  A.  L. 

Substituted  Fluoresceins,  Manufacture  of  Dyestuffs  from. 
<  >.  Imray,  London.  From  "  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining,"  Hoechst  a  M.,  Germany. 
Eng.  Pat.  717o,  April  s,  L895. 

When  letrabromfluoreseeVn  i-  strongly  heated  with  con- 
centrated sulphuric  acid,  it  yields,  as  already  pointed  out 
by  Baeyer  (Annalen,  183),  a  bromocoeruleiu.  The  yield, 
however,  is  small,  but  may  be  increased,  as  the  patentees 
have  discovered]  by  the  use  of  fuming  sulphuric  acid 
according  to  the  following  method: — A  mixture  of  1  kilo, 
of  eosine  and  5  kilos,  of  fuming  sulphuric  acid  containing 
■jo  per  cent,  of  anhydride  is  heated  for  three-quarters  of  an 
hour  to  125" — 130°  ('.,  after  which,  sufficient  water  or  ice 
having  been  added  to  convert  the  anhydride  into  sulphuric 
acid,  the  melt  is  again  heated  to  1 50°  C.  for  2 — 3  hours. 
After  this  time  it  is  poured  into  water  and  eithet  used  as  a 
paste  or  converted  into  the  sodium  -alt.  when  it  can  be 
salted  out,  filter-pressed,  and  dried.  The  colouring  matter 
dyes  chromed  wool  a  bluish-green,  and  it  also  dissolves  in 
an  alkaline  alcoholic  solution  with  this  colour,  which  is  fast 
to  light.— T.  A.  L. 

Azo  Colouring  Matters,  Manufacture  of,  Dyeing  Un- 
mordanted  Cotton  in  Acid,  Neutral,  or  Alkaline  Bath. 
J.  Imray.  London.  From  "  La  Societe  Anonyme  des 
Matieres  ( lolorantes  et  Produits  Chimiques  de  St.  Denis  " 
and  I).  A.  Rosenstiehl,  Paris,  Frame.  Eng.  Pat.  7237, 
April  9,  1895. 

The  colouring  matters  are  obtained  from  azoxyamines  by 
conversion  into  tetrazo  compounds  and  subsequent  combina- 
tion with  naphthalene  derivatives,  such  as  amidonaphthol 
sulphonic  acid  G,  acid  H,  dihydroxynaphthalene  sulphonic 
acid  S  or  chromotrope  acid.  A  modification  of  the  method 
consists  in  diazotising  the  corresponding  nitramine,  com- 
bining it  with  a  naphthalene  derivative,  and  reducing  the 
product,  which  dyes  wool  but  not  cotton,  with  an  alkaline 
reducing  agent,  such  as  glucose,  arsenious  acid,  or  sodium 
sulphide.  The  dyestuff  obtained  is  identical  with  that 
obtained  according  to  the  first-described  method.  A  solu- 
tion of  1 1  -4  kilos,  of  p-azoxy  aniline,  melting  at  187° — 189°C. 
in  100  litres  of  boiling  water  and  25  kilos,  of  hydrochloric 
acid  (20°  B. ),  is  diluted  to  600  litres  with  water  and  ice. 
and  diazotised  with  7  kilos,  of  sodium  nitrite  in  21  litres  of 
ivater.  The  tetrazo  solution  produced  is  then  run  into  150 
litres  of  water,  containing  23 •  9  kilo?,  of  amidonaphthol 
sulphonic  acidti  and  21  kilos,  of  sodium  carbonate,  and 
cooled  with  iee.  A  black  colouring  matter  can  be  separated 
by  adding  15  kilos,  of  salt.  The  same  product  is  also 
obtained  as  follows  : — The  diazo  solution  from  13 -8  kilos,  of 
p-nitraniline  is  combined  with  23 '9  kilos,  of  amidonaphthol 
sulphonic  acid  G,  dissolved  in  150  litres  of  water  with 
21  kilos,  of  sodium  carbonate.  The  resulting  colouring 
matter  dyes  wool  brown,  but  will  not  dye  cotton.  In 
order  to  convert  it  into  a  cotton-colouring  matter,  the 
solution,  after  the  combination  is  complete  as  ahove,  has 
added  to  it  100  litres  of  caustic  soda-lye  of  40  B  ami 
13  kilos,  of  glucose  dissolved  in  100  litres  of  water,  the 
whole  being  then  heated  to  40°  C.  for  four  hours  with 
constant  agitation.  When  the  reduction  is  complete  the 
colouring  matter  is  salted  out.  The  products  obtained  from 
the  ;>-azoxyamines  give  violet,  blue,  and  black  shades, 
whilst  the  .-M-azoxyamines  give  browns ;  thus  m-azoxy-o- 
toluidine,  after  combination  with  amidonaphthol  sulphonic 
acid  G,  gives  a  brownish-red  colouring  matter,  dyeing  un- 
mordanted  cotton  from  an  acid,  neutral,  or  alkaline  bath. 

— T.  A.  I,. 

New    Substantive    Dyestuffs,    Manufacture    of    [Cotton 

Blues'].     ( ).    Imray,    London.     From   "The    Farbwerke 

vormals   Meister,  Lucius,  and  Briining,"   Hoechst    a  M., 

Germany.     Eng.  Pat.  7549,  April  13,  1895. 

This   is  an   extension   of   Eng.  Pat.  14,134  of   1894   (this 

Journal,  1895,  650),  and  has  reference  to  the  production  of 

dyestuffs  from  the  1.4.3'-  and  1.1 . 2'-uaphthol  disulphonic 

acids.     The  improvement  consists  in  combining  equimole- 

cular   proportions   of  one  of  these  acids  and  tetrazotised 
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benzidine,  tolidiue,  dianisidine,  diphenetidine,  &c,  and 
coupling  the  intermediate  compound  so  formed  with  one 
molecular  proportion  of  a  phenol,  an  amine,  or  their  sol- 
phonic  acids.  The  diazo  solution  from  12-2  kilos,  of 
dianisidine  is  run  into  a  solution  of  IS  kilos,  of  1.4.2'- 
naphthol  sodium  disnlphonate.  After  12  hours,  12-5  kilos. 
of  sodium  amidonaphthol  sulphonate  G  are  added,  the 
mixture  is  stirred  for  some  hours,  then  heated  and  the  dye- 
stuff  salted  out.  It  dyes  unmordanted  cotton  a  blackish- 
blne,  ami  ran  bediazotised  on  the  fibre  and  developed  with 
henylene-  or  »i-tolylenediamine.  By  substituting  acid 
.11  for  the  acid  G,  a  pun-  greenish-blue  dyestuff  is  obtained. 

— T.  A.  L. 

'ouring  Mailers.  The  Manufacture  of  [Sajranines] . 
!l.  E.  Newton,  London.  From  "The  Farbenfabriken 
vormals  F,  Bayer  and  Co.,"  Elberfeld,  Germany.  Eng. 
1'at.  7605,  April  16,  1895. 

It  has  been  already  shown  that  the  oxidation  of  an  alkylated 
o-toluidine  together  with  a  primary  aromatic  amine  and  a 
;>-diainine  containing  at  least  one  unsubstitutcd  amido 
group,  gives  rise  to  new  safranine  colouring  matters.  Ac- 
cording to  the  present  invention,  the  same  dyestuffs  are 
obtained  by  alkylating  safranines  derived  from  o-toluidine, 
tie  following  being  atypical  example: — A  mixture  of  36 
kilos,  of  tolusafranine  (by  oxidising  one  molecular  propor- 
tion of  />-amido-o-toluidine  and  two  molecular  proportions 
of  o-toluidine),  100  kilos,  of  alcohol,  and  22  kilos,  of  ethyl 
bromide  is  heated  for  10  hours  to  180' C.  The  alcohol 
having  been  distilled  off,  the  residue  is  dissolved  in  water 
and  tlie  alkylated  tolusafranine  salted  out.  It  dyes  tannined 
cotton  similar  shades  to  that  given  by  the  dyestuff  obtained 
by  oxidising  equimolecular  proportions  of  p-amido-ethyl-o- 
toluidine,  ethyl-o-toluidine,  and  o-toluidine. — T.  A.  L. 

/     ect-dueing  Colouring  Matters,  Manufacture  of  \  Blue- 

Blacln].     C.    D.    Abel,    Loudon.      From    "The    Actien 

Gesellschaft   1'iir  Anilin   Fabrikation,"  Berlin,   Germany. 

Fug.  Pat.  7969,  April  22,  1895. 

This    i-    an    extension   of   Eng.    Pat.    4ulS    of  1895   (this 

Journal.  1896,  1 10),  the  patentees  showing  that   the  process 

referred  to  in  the  previous  patent  may  be  applied  to  a  series  of 

tetrazo  compounds  having  the  following  general  formula  : — 

C10H(4-»)XY(N:N.C6HjN:N.)(SO3H)» 

in  which  X  and  Y  signify  amido  or  hydroxyl  groups.     The 
following  example  illustrates   the  method  employed  : — The 
tetrazo  compound,  prepared  in  the  usual  way  from  It  kilos, 
of  the  product  having  the  formula — 
1.^2.2'.3.3'.C\0H2(NH;);(X:X\C,,II,.XH.,uScVJII)., 

is  slowly  added  to  an  alkaline  solution  of  6*1  kilos,  of 
■i  tolylenediamine.  The  colouring  matter,  which  separates 
a-  a  dark  precipitate,  is  filtered  off  and  dried.  It  dissolves 
t  a  dark  violet  solution  in  water,  and  d3-cs  unmordanted 
cotton  from  a  salt  or  soap  bath  a  deep  black.  A  similar 
dj  [stuff  can  be  obtained  by  combining  the  tetrazo  compound 
from  14  kilos,  of  the  product — 

1.1'.2.2'.4.C1„1L.NH,,.()H.[X  :  N.(.-„lI,.NHj] 
[N:N.C6H3.NH4.SOjH].SOjB 

ami  3'5  kilos,  of  sodium  nitrite,  with  the  same  quantity  of 
tolylenediamine. — T.  A.  L. 

Dis-  ami  Polyazo  Dyestuffs  [  Cotton  Blacks]  from  y- Amido- 
naphtholsulpho  Acid,  Producing.    S,  Pitt,  Sutton.    From 

L.  Cassella  ami  Co.,  Frankfort  a  .\L,  Germany.    Eng.  Pat. 

8572,  April  30,  is'.'.'.. 
'fill-  invention  relates  to  new  combinations  of  colouring 
i  itters  from  y-amidonaphthol  sulpbonic  acid,  several  of 
which  have  already  been  described  in  Eng.  Pats.  1 6,699  of 
1889,  19,330  of  1890,  9529  of  1894,  and  25,018  of  1894 
(this  Journal,  1890,  935 ;  1891,917;  1895,478  and  1041). 
In  addition  to  the  components  mentioned  in  the  two  last 
specifications  it  has  been  Found  thai  the  following  give 
valuable  products:  the  uihydroxynaphthalene  sulphonic 
acids  and  those  mono-azo  dyestuffs  from  the  peri-amido- 
t'.aphthol  sulphonic  acids  which  are  formed  in  aeid  solution 
and  still  react  with  diazo  compounds   in  alkaline  solution. 


The  tetrazo  compound  from  21-2  kilos,  of  tolidine  is  com- 
bined in  an  alkaline  solution  with  24  kilos,  of  7-amido- 
napbthol  sulphonic  acid,  and  the  intermediate  compound, 
after  rediazot isation,  is  added  to  a  solution  of  32  kilos,  of 
I.l'.8.3'-dihydroxynaphthaIene  disulphonic  acid  kept 
alkaline.  The  formation  of  the  second  intermediate  com- 
pound is  complete  in  a  short  time,  when  10  8  kilos,  of 
m  phenylenedianiiue  are  added  and  the  mixture  is  heated 
to  4n  (  .  The  dyestuff  is  finally  salted  out  and  dyes 
unmordanted  cotton  black.  The  following  method  is 
auothev  modification  of  the  process  : — 27  kilos,  of  p-amido- 
benzene-azo-amidocresol  ether  are  diazotised  by  means  of 
60  kilos,  of  hydrochloric  aeid  and  14  kilos,  of  podium 
nitrite.  When  the  solution  is  no  longer  turned  bluish- 
black  but  greyish-brown  by  soda,  the  formation  of  the 
tetrazo  compound  is  complete,  and  it  is  then  rapidly  mixed 
at  0°  C.  with  24  kilos,  of  7-amidonaphthol  sulphonic  acid 
and  60  kilos,  of  sodium  carbonate.  11  kilos,  of  di-phenylene- 
diamine  being  added  immediately  afterwards.  After  about 
12  hours,  the  mixture  is  heated  to  00 — 70'  C.  and  the 
dyestuff  is  salted  out.  It  gives  bluish-black  -hades  on 
unmordanted  cotton. — T.  A.  L. 

New  Sulphonic  Acids  derivedfrom  Naphthaline  ami  0} 
('nluniing  Matters  [Med,  Violet,  and  Blue"]  therefrom, 
Improvements  in  the  Production  of.  C.D.Abel,  London. 
From  "  The  Actien  Gesellschaft  f  iir  Anilin  Fabrikation." 
Berlin,  Germany.     Eng.  Pat.  8645,  May  1,  1895. 

The  2 . 3 .  ii'-amidonaphtkol  sulphonic  acid  of  ling.  Pat. 
15,176  of  1889  (this  Journal,  1890.  855)  can  be  converted 
into  the  following  new  acids: — 2.3.3'.  1 '-amidonaphthol 
disulphonic  acid.  2.3.3'.  l'-naphthylenediamine  disul- 
phonic acid,  2.3.1'.3'-diamidonaphthol  sulphonic  acid, 
and  2.3-azimido-l'.3'-naphthol  sulphonic  acid.  (1.)  A 
solution  of  10  kilos,  of  2.3.3'-amidonaphtbol  sulphonic 
acid  in  30  kilos,  of  fuming  sulphuric  acid  (25  per  cent.  St )_,) 
is  heated  on  the  water-bath  until  a  sample  no  longer  gives 
a  yellow  precipitate  on  the  addition  of  sodium  nitrite.  The 
melt  is  then  poured  into  water  and  the  lime  or  sodium  salt 
prepared  in  the  usual  manner.  The  acid  yields  an  easily 
soluble  diazo  compound,  which  gives  a  red  solution  with  an 
excess  of  soda.  When  combined  with  tetrazodiphenyl  it 
forms  a  violet-red  and  with  diazobenzeue  a  brownish-red 
dyestufl.  (2.)  On  heating  100  kilos,  of  the  2.3.3'-amido- 
naphthol  sulphonic  acid  and  200  kilos,  of  30  per  cent, 
ammonia  liquor  to  185' — 190  ('.  for  eight  hours,  2.3.3'. 1' 
naphthylenediamine  disulphonic  acid  is  formed,  which  can 
be  separated  by  boiling  off  the  excess  of  ammonia  and 
acidulating  the  melt  with  hydrochloric  acid.  This  ucid  only 
combines  with  one  molecular  proportion  of  sodium  nitrite, 
being  converted  into  an  azimide,  but  the  new  product  will 
combine  with  diazo  compounds  to  form  azo  colouring 
matters.  (3.)  The  action  of  caustic  soda  on  2.3.8'. 1'- 
naphtby  lenediamine  disulphonic  acid  at  190° — 200°  C. 
causes  the  substitution  of  the  hydroxyl  group  for  a 
sulphonic  acid  group,  the  resulting  compound  being 
2.3.1'.3'-diamidonaphthol  sulphonic  acid.  (4.)  When 
the  foregoing  acid  is  treated  with  sodium  nitrite  in  an  acid 
solution,  an  azimido  compound  is  obtained.  All  these  new 
acids  are  capable  of  combining  with  diazo  and  tetrazo 
compounds,  the  former  yielding  wool  and  the  latter 
unmordanted  cotton  dyestuffs,  all  of  which  give  deep 
shades  and  are  fast  to  washing  and  light.  The  shade- 
vary,  according  to  the  components  employed,  from 
yellowish  red  to  dark  violet-blue. — T.  A.  I,. 

Polyazo  Colouring  Matters  [Cotton  Blacks],  Manufac- 
ture hi'.  C.  1>.  Abel,  London.  From  "The  Actien 
Gesellschaft  fur  Anilin  fabrikation,"  Berlin,  Germany, 
Eng.  Pat.  9431,  Maj   13,  1895. 

These  colouring  matters  are  derivatives  of  diazo  compounds 
having  the  following  typical  constitution  :  — 

(  Ullli,    „,X.Y.(N:N.C6H4.N:N.)(N:N.B)(S03H)„ 

in   which   X    and   Y    represent    amido   or  hydroxy]   groups, 

whilst  U  is  the  radicle  of  an  aromatic  diazo  compound  not 
containing  a  diazotisable  amido  group.  These  compounds 
may  he  obtained  by  reacting  on  an  amidonaphthol,  di- 
hyilroxynaphthalcnc,  or   uaphthylenediamiue  sulphonic  acid 
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with  oue  molecular  proportion  of  an  aromatic  diazo  com- 
pound and  one  molecular  proportion  of  p-nitrodiazobenzene 
and  subsequent  reduction  by  means  of  alkaline  sulphides. 
For  instance.  32  kilos,  of  the  combination  product  from 
acid  II.  atnidoazobenzene  and  p-nitraniline  having  the 
following  formula: — 

l.l'.2.-j'.:!.:!'.C10H„.NII.,.(>H.(\:X.t'l,ll1.XH.,) 
(N:N-.C6H4.N:N.C6Hs)(S03H)2 

is  diazotised  with  3*5  kilos,  of  sodium  nitrite  and  the  dark 
blue  solution  of  the  diazo  compound  is  run  into  a  solution 
of  ">'>  kilos,  of  m-tolylenediamine  kept  alkaline  by  sodium 
carbonate.  After  agitation  for  some  time,  the  whole  is 
heated  on  the  water-bath  and  the  colouring  matter  filter- 
pressed  and  dried.  It  is  easily  soluble  in  water,  and  dyes 
uumordauted  cotton  blaek.  By  substituting  the  equivalent 
quantity  of  0-naphttiol  for  the  tolylenediamine,  a  colouring 
matter  dyeing  blue-black  shades  is  produced. — T.  A.  L. 

Nitrated  Orazine  Colouring  Mailers  [Bright  Greens  and 
Greenish- Jilues~\  Dyeing  with  Mordants,  Manufacture  of 
New.  C.  D.  Abel,  London.  From  L.  IJurand  Husuenin 
and  Co.,  Basle,  Switzerland.  Eng.  Pat.  24,842,  Dec.  27, 
1895. 

I'm:  blue  colouring  matter  of  Eng.  Pat.  583  of  1891  (this 
Journal,  1891,  359),  obtained  by  the  action  of  aniline  on 
the  condensation  product  of  nitrosodimethylaniline  hydro- 
chloride and  tannin-anilide,  and  subsequent  sulphonation, 
can,  according  to  the  present  specification,  he  readily 
nitrated,  yielding  green  mordant  colouring  matters.  The 
following  method  is  employed  for  the  nitration  : — 20  kilos, 
of  the  condensation  product,  after  having  been  converted 
into  the  auilide,  are  gradually  stirred  into  100  kilos,  of  a 
92  per  cent,  sulphuric  acid.  The  melt  is  then  raised  to 
80° — 85°  C.  until  a  sample  dissolves  in  dilute  alkali.  After 
cooling  to  0°  C,  2  ■  4  kilos,  of  nitric  acid  (86-6  percent.) 
and  6  kilos,  of  sulphuric  acid  (96  per  cent.)  are  added  below 

Hi-  ( '.,  and  in  about  10 — 12  hours  the  melt  is  poured  into 
water,  which  precipitates  the  new  uitro  acid.  This,  after 
conversion  into  the  ammonium  salt,  is  soluble  in  water  with 
a  bluish-green  colour,  whilst  the  solution  in  concentrated 
sulphuric  acid  is  crimson-red.  ( )ther  nitrated  oxazines  are 
obtained  by  the  action  of  1 .2.4-chlorodiuitrobenzeue  or 
picryl  chloride  on  the  condensation  product  of  nitrosodi- 
alkylated  aniline  hydrochloride  or  dialkylated  amido-azo- 
benzene  hydrochloride  with  gallamic  acid.  21  kilos,  of  the 
condensation  product  in  1  litre  of  water,  2  litres  of  alcohol, 
and  5  3  kilos,  of  sodium  carbonate  are  mixed  with  10  kilos, 
of  chlorodinitrobenzene.  After  heating  on  the  water-bath 
for  three  hours  the  new  product  separates  as  a  crystalline 
mass,  having  the  following  formula — 

OH 
/\ 


(CH3).,X 


=  0— 
I  V  — 

\/         \/ 


:0 


CO.NHC6H:;(NCy, 
This  product,  unlike  the  oxazine  of  Eng.  Pat.  11,848  of 
1889  (this  Journal,  1890,  610),  cannot  be  sulphonated,  but 
it  can  be  converted  into  a  bisulphite  compound  by  heating 
5  kilos,  of  it  with  20  kilos,  of  alcohol  and  20  kilos,  of  a 
40  per  cent,  bisulphite  solution  on  the  water-bath  for  some 
time,  when  the  bisulphite  compound  separates  as  a  shining 
green  mass,  which  dyes  mordanted  cotton  violet  to  blue 
shades.  The  dinitro  derivative  can  also  be  converted  into 
an  amlide  by  heating  it  with  twice  its  weight  of  aniline  on 
the  water-bath  for  half  an  hour.  This  product  can  be  sul- 
phonated, and  the  resulting  sulphonic  acid,  after  conversion 
into  the  ammonium  or  sodium  salt,  dyes  chromed  wool 
bright  green,  whilst  unmordauted  wool  is  dyed  a  greenish- 
blue.     .Similar  results  are  obtained  with  picryl  chloride. 

— T.  A.  L. 
Colouring  Matters,  Dyeing  Wool    Green-Blaek    to  Blue- 
Black,  Manufacture  of.    O.  Imray,  London.    From  "  The 
Society  of  Chemical  Industry  in  Basle,"  Basle,  Switzer- 
land.    Eng.  Pat.  698,  Jan.  10,  I89G. 

The  unsymmetrieal  diazo   colouring  matters  of  Eng.  Pat. 
15,457  of  1895  (this  Journal,  1895,  1042),  which  dye  animal 


fibre  violet-black  to  blue-black,  can,  when  heated  together 
with  certain  condensing  agents,  be  converted  into  colouring 
matters  dyeing  bluer  or  greener  shades.  The  transformation 
is  carried  out  in  an  aqueous  solution  in  open  or  closed 
vessels,  preferably  by  the  action  of  zinc  chloride  on  the 
colouring-matter  acid,  or  if  this  be  a  salt,  then  the  con- 
densation may  be  effected  by  means  of  a  mineral  acid  or 
an  organic  acid,  such  as  oxalic,  acetic,  benzoic,  phthalic 
acid,  &c.  It  is  of  course  unnecessary  to  isolate  the 
colouring  matter  obtained  according  to  the  former  patent, 
and  the  two  processes  may  be  combined.  The  following 
example  illustrates  the  method  employed: — 5  kilos,  of  the 
colouring  matter  obtained  by  the  successive  combination  of 
I  .  L'.3.3'-naphthylenediamine  disulphouic  acid  with  diazc- 
henzene  and  p-nitrodiazobenzene  dissolved  in  100  litres  of 
water,  is  mixed  with  5  kilos,  of  acetic  acid,  and  the  whole  is 
heated  on  the  water-bath  for  8  hours,  or  until  the  desired 
shade  has  been  obtained.  After  neutralisation  with  sodium 
carbonate,  the  new  colouring  matter  is  salted  out,  filter- 
pressed,  and  dried.  It  dissolves  in  water  with  a  bluish- 
green  colour  and  dyes  wool  greenish-black  from  an  acid 
bath.— T.  A.  L. 

V -TEXTILES :  COTTON.  WOOL.  SILK.  Etc. 

Textile  Fabric  from  Glass  ami  Silk.     V.  Schlumberger. 
Bull.  Soc.  Ind.  Mulhouse,  Is'.io.  267—268. 

The  article  contains  a  description  of  a  material  composed  of 
alternate  wefts  of  silk  and  glass  on  a  silk  warp.  The  glac- 
is spun  at  the  rati-  of  1,500  metres  a  minute  from  a  rod 
heated  in  a  blow-pipe  to  1,200°  (.'.,  and  wound  on  to  a  fly= 
wheel  rotating  at  400  revolutions  per  minute.  When  this  is 
full  the  fibre  is  wound  directly  on  to  the  shuttle  spindle,  or  else 
for  certain  purposes  cut  into  equal  lengths.  The  material  is 
woven  on  a  Jacquard  hand  loom,  the  warp  being  of  silk  or 
cotton  and  the  weft  alternately  glass  and  silk.  Very  pleasing 
effects  are  produced,  but  as  the  price  of  the  material  is  very 
high  (  1 00  francs  per  metre),  its  application  is  limited. 

— T.  A.  L. 

YI.-DYEING,  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

Blood  Albumin,  Decolorisalion  of.  J.  Persoz.  Sealed 
communication  deposited  June  12,  1885  ;  opened  Sept. 
25,  1895.  Bull.  Soc.  Ind.  Mulhouse,  1895,  271—272. 
When  ox-blood  serum  is  treated  with  one-fifth  its  volume  of 
hydrogen  peroxide  (12  vols.)  in  a  very  faintly  acid  solution, 
it  is  gradually  decolorised,  and  after  24  hours'  standing  has 
an  appearance  similar  to  egg  albumin.  The  liquid  is  odorless 
and  will  keep  for  some  time  in  contact  with  the  air  without 
alteration.  It  coagulates  to  a  perfectly  white  mass  andat  a 
lower  temperature  than  serum  diluted  to  the  same  volume 
with  ordinary  water,  more  especially  when  exposed  to  direct 
sunlight.  The  concentration  of  the  liquid  is  of  importance, 
and  decolorisatiou  takes  place  more  rapidly  in  serum 
acidulated  with  acetic  acid:  moreover,  the  coagulating  point 
can  be  considerably  lowered.  Presence  of  ammonia,  on  the 
other  hand,  retards  the  action  ;  the  liquor  remains  brownish 
and  is  malodorous.  The  hydrogen  peroxide  employed 
contained  small  quantities  of  hydrochloric  and  much  sul- 
phuric acid,  so  that  it  was  necessary  to  nearly  neutralise 
with  ammonia  and  subsequently  add  ammonium  acetate  in 
order  that  the  acidity  should  be  due  to  acetic  acid  only. 
The  author  suggests  that  the  excess  of  sulphuric  acid  should 
be  removed  by  baryta  in  order  not  to  introduce  any  large 
quantity  of  ammonium  sulphate  into  the  serum. — T.  A.  L. 

Colours  on  Wool.  Fastness  to  Light  and  to  Street- Mml. 
ti.  Dotnmergue.     Kev.  de  ('him.  Ind.  1896,  7,  39 — 40. 

Fastness  to  Light. — Determined  by  exposing  the  dyed 
patterns  for  periods  of  one,  two,  and  three  mouths  respec- 
tively.    The  following  observations  are  recorded: — 

The  blue  least  affected  by  light,  is  Prussian  blue.  Indigo- 
extract  blue  fades  regularly, and  is  completely  destroyed 
after  three  months'  exposure.  Composite  blues  (mixtures  of 
Methyl  and  Acid  greens  and  violets,  employed  in  France 
under  the  name  of  Inligo  substitutes)  fade  into  dull  greys. 
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The  Alkali  and  Nicholson  bines  in  full  shades  are  fast,  a- 
are  also  blacks  (presumably  from  logwood),  on  the  chromium 
mordant. 

The  green  from  [ndigo  and  Picric  acid  is  changed  into  a 
dull  grey  after  three  months' exposure. 

Old  Fustic  yellow  completely  disappears  in  three  months. 

Acid  Magenta,  Orchil,  and  the  Methyl  violets  are  also 
destroyed. 

The  following  colouring  matters  are  moderately  fast : — 
Quinoline  yellow,  Flavaniline  S  (M.L.B.);  Indian  yellow 
(Monnet)  ;  Naphthol  yellow  (B.A.S.F.);  Erythrin  (B.A. 
-  I  (these  become  slightly  darker  on  exposure)  ;  Picric 
acid  i  becomes  darker  and  orange). 

Naphthol  yellow  >  (B.A.S.F.),  Orange  Q  (Poirrier), 
i  orange  (Bayer),  Amaranth  and  Bordeaux  R  and 
I:  (M.L.B  >.  the  Xylidine  ponceaux,  Croceln  scarlets,  and 
neal  scarlet  arc  fast. 

Fastness  to  Street-Mud. — The  mud  of  the  streets  has  an 
alkaline  reaction. 

The  following  colouring  matters  are  not  affected  by  it : — 

(Reds)  Brasile'in  (Brazilwood),  Amaranth,  Bordeaux  B 
ami  R,  the  Ponceaux,  Roccellin,  Erythrin  (presumably  the 
azo  dyestuff.  ol  ibis  name),  and  Croce'in  orange;  (blues) 
Indigo,  Alizarin  blue,  Induline,  and  Blue-black  (the  two 
last  are  not  fast  to  rubbing)  ;  (yellows)  Naphthol  yellow  S, 
Indian  yellow,  and  the  orange  azo-colouring  matters. — E.  15. 

Moleskin,  Half-Moleskin,  and  Buckskin,  Printed.  Manu- 
facture of.  B  Maslowski.  Farber  Zeit.  1896,  7,  97—98. 
Under  the  above  names  a  kind  of  dyed  and  printed  material 
is  manufactured  for  garments  in  Russia.  The  raw  goods 
are  passed  under  an  emery  wheel  on  both  sides  to  remove 
irregularities,  and  shaved,  either  on  one  or  both  sides, 
according  to  the  manner  in  which  they  are  to  be  printed. 
They  are  next  "boiled"  in  one  of  three  ways -. — (1.)  The 
pieces  are  packed  in  a  keir,  and  boiled  with  water  for  from 
G  to  8  hours  at  1  atm.  pressure,  after  which  they  are  sewa 
together,  spread  out,  and  washed  first  with  warm  water  and 
then  with  cold.  Finally  they  are  pressed  and  dried.  (2.) 
The  pieces  arc  drawn  Hat  through  warm  water,  pressed, 
and  laid  away  in  packs  in  \ats,  where  they  are  covered  with 
warm  water  and  weighted  with  loaded  boards  ;  they  remain 
in  these  vats  for  three  days,  during  which  time  the  water 
must  be  kept  at  30  —35  0.,  and  must  cover  the  goods. 
The  thick  moleskins  are  then  washed  with  warm  water  in  a 
jigger,  and  the  lighter  goods  are  passed  through  warm 
water  several  times  and  then  through  cold  water.  As  i 
before,  pressing  and  drying  are  the  final  processes.  (3.) 
The  goods  are  sent  through  two  or  three  tumblers  contain- 
ing warm  water  in  which  some  soda  (200  grms.  per  piece  of 
70  taetres)  is  dissolved,  and  are  there  left  rolled  up  for 
■_'  I  hours.  The\  arc  then  handled  in  warm  water  containing 
soda,  and  arc  spread  out  and  washed  and  dried. 

After  this  boiling  process  the  goods  are  ready  lor 
printing,  a  variety  of  recipes  for  which  is  given.— A.  G.  B. 

Calf-Leather  Dyeing.  F.  Fast.  Farber  Zeit.  1896,7, 
98—100. 
Calf  is  among  leathers  what  silk  is  among  textile  fibres, 
for  it  is  readily  dyed  of  all  shades.  There  are,  however, 
certain  difficulties  which  many  manufacturers  never  over- 
come, and  important  amongst  these  are  those  which  arise 
from  improper  preparation  of  the  leather.  In  small  works 
the  preliminary  softening  is  effected  by  a  short  soaking  in 
sufficient  lukewarm  water  to  cover  the  leather,  followed  \<\ 
an    hour's    pounding   with   oak    -tamps:  water    at    -In    ( '.  is 

then  run  into  the  vat,  and  the  g I-  are  thoroughly  handled 

for  sore-  time;  the  turbid  water  is  drained  off.  and  the 
stamping  and  handling  repeated  until  the  right  degree  of 
slipperiness  has  been  attained.  Tumblers  replace  the 
stamps  in  larg.r  works.     After  the  softening  process  the 

.  ithers  arc  made  up  into  pairs,  one  leather  being  stretched 
grain  downwards  on  a  glass  or  zinc  table,  and  another 
stretched  on  the  top  of  this  one  with  the  grain  upwards j 
this  afford- an  opportunity  for  striking  out  certain  blemishes, 
and  is  also  conducive  to  economy  of  dyestirff,  since  the 
flesh  side-  are  not  exposed  in  the  dye-bath. 

The  water  for  the  dye-bath  should  be  acidified  with  acetic 
acid  to  avoid  the  hardening  effect   of  calcareous  matters   on 


the  leather.  For  light  shades,  alum  or  bichromate  of  potash 
are  the  mordants ;  for  medium  tones,  a  purer  acetato 
of  iron  is  used  ;  whilst  pyrolignite  of  iron  (about  IS  B.), 
nitrate  of  iron  (SO  B.),  or  sulphate  of  iron  (30°  B.)  serve 
for  the  darker  shades.  Alum  is  but  little  used.  Bichromate 
of  potash  is  applied  to  the  extent  of  10 — 20  grms.  per  pair 
of  leathers,  the  whole  being  generally  added  at  once;  the 
leather  is  well  handled  iu  the  bath  for  10  minutes,  and 
transferred  to  a  fresh  bath,  to  which  a  small  portion  of  the 
dyestuff  has  been  added;  into  a  second  fresh  bath  the 
remainder  of  the  dyestuff  is  introduced,  and  the  dyeing  is 
completed  therein.  If  a  smaller  proportion  of  bichromate 
i-  being  used,  the  dyeing  can  be  completed  in  the  first  bath. 
When  iron  mordants  arc  used,  acetic  acid  must  be  present 
in  the  mordant  bath,  and  it  is  advantageous  to  u-e  the 
feeblest  iron  salts  for  grounding.  A  dilute  iron  mordant 
(the  purer  acetate  at  2°  B.  or  pyrolignite  at  about  10°  IS.) 
saddens  gradually,  whilst  a  stronger  liquor  is  very  active 
and  ''goes  quickly  on,"  so  that  uneven  dyeing  easily 
rc-ults.  Cold-washing  after  the  iron  mordant  is  to  be 
avoided,  siuce  the  leather  is  thereby  hardened.  The  fore- 
going mordants  are  for  basic  dyestuffs,  acid  dyest  tiffs  not 
being  amenable  to  such  treatment. 

The  following  list  of  leather  dyes  is  given  : — 


Basic. 

Arid. 

Auramine. 

Quinoline  yellow. 
Naphthol  yellow. 

Phosphine  N. 

Phila  lelphia  \vlIow. 

i  JurcurmeTn. 

I  .i  ather  >.How. 

India  yellow . 

Aniline  yellow. 

Azo  acid  yellow. 

Phosphine  P  II- 

I  i   in  re  1  I. 

New  phosphine. 

Mandarin  G  extra. 

Phosphine  sup  1 1 

Ponceau  B<  i  extra 

Tbiofiavme  T. 

PonceauS  B  B. 

Xanthine, 

Scarlet  for  leather. 

Canello. 

Ponceau  1!  extra. 

Leather  rod. 

Pure  blue. 

i .  reoadine. 

China  blue. 

i  'amelia  B. 

Bavarian  blue. 

i;M  isia-leal her  red. 

Fast  blue  for  Leather. 

Bismarck  In-own. 

Acid  green. 

Manchester  brown  PS. 

Guinea  trreen. 

Vesuvine. 

Fasl  brow  ii  1  1. 

Cachou  brown  J>. 

Fasl  brownSB. 

Leather  brown  A  and  "B. 

i 

Malachite  green. 

Erythrosin, 

Diamond  icreen. 

Phloiin. 

Methylene  blue. 

Ethodamine. 

Methylene  dark  blue  BRX. 

Nigroi 

Coal  black. 

LcathiT  black. 

Leather  black  4252. 

—A.  G.  B. 
PATENTS. 

"  Kaki"  Dye,  An  Improved.  .T.  Duxbnry,  Manchestet 
From  E.  A.  Mitchell,  Madras,  India.  Bng.  Pat  7498, 
April  13,  1895. 
The  following  recipe  is  given  for  obtaining  a  kaki  dye  of 
an  average  shade  for  cotton  or  woollen  good-.  About) 
2  lb.  of  inyrabolans  or  divi-divi,  2  oz.  of  sulphate  of  zinc 
or  copper.  1,  -.  or  more  oz.  of  tanning  bark,  catechu  and 
redwood,  and  Id  —  SO  or  more  grain-  of  ferrous  sulphate, 
rding  to  the  shade  required,  are  mixed  with  G  galls. 
of  boiling  water  and  -naked  for  two  hours.  Subsequently  a 
solution  of  6  0Z.  of  potassium  bichromate  in  6  galls,  of 
boiling  water  i-  added  to  render  the  dye  fast.  The  -hade 
depends  upon  the  proportion  of  metallic  sulphates  present, 
and  copper  sulphate  alone  may  be  used  for  the  lighter, 
whilst  6  nun-  sulphate  produces  the  darker  shades. 

— T.  A.  I.. 

Dyeing  Apparatus,  Improvements  in.  E.  E.  Middleton, 
V.  P.  Middleton,  and  A.  T.  Middleton,  Adlington.  Eng 
Pat  2860,  Feb.  '.'.  1895. 
Improvements  in  Obermeier's  apparatus  for  dyeing  cops 
tinder  hydraulic  pressure  are  here  introduced.  Instead  of 
the  cases  being  open  al  the  end-  and  side-,  they  arc-  formed 
closed,  leaving  only  two  sides  open.  Planed  frames  are 
flxed  upon  the  edges  of  the  open  sides,  and  these  tit  into/ 
-lido-  in  the  vat     By  means  of  a  thin  strip  of  india-rubber 
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attached  to  the  frame  or  the  slide,  a  perfect  joint  is 
obtained,  so  that  on  pumping  in  the  dye-liquor  through 
the  case  containing  the  cops,  none  of  this  liquor  can  pass 
out  of  the  vat,  except  through  the  cops. — J.  J.  K. 

Washing  and  Dyeing  Machinery  for  Piece  Goods,  Im- 
provements in  or  in  connection  with.  J.  Hudson  and 
H.  P.  Richardson,  Leeds.     Eng.  Vat.  7058,  April  6,  1895. 

An  invention  for  automatically  stopping  a  machine  in  which 
the  fabric  passes  between  squeezing  rollers  iu  case  the 
piece  becomes  doubled  or  folded  between  the  rollers. 

— If.  15.  B. 


TIL-ACIDS.  ALKALIS,  AND  SALTS. 

3feta/s  ;  Nitrides  of  the,  Direct  Production  of,  from 
Atmospheric  Nitrogen,  and  the  Formation  of  Ammonia. 
A.  Kossel  and  l>.  Frauck.     Chem.  Zeit.  1896,  20,  38. 

Rickman,  in  1878,  produced  small  quantities  of  ammonia 
by  the  action  of  air  on  an  incandescent  mixture  of  carbon 
and  potash  (Ber.  1879, 12i  2389).  lirieglet  and  Geuther 
( Ann.  Chem.  Pharm.  123,  228)  showed  that  pure  nitrogen, 
acting  on  magnesium  at  a  red  heat,  formed  Mg:)N, ;  Mallet 
(Jahresber.  Chem.  1878,  241)  proved  that  prolonged 
ignition  of  magnesium  in  air  vielded  a  nitride  as  well  as 
an  oxide;  and  Winkler  (Ber.  1890,  23,  I21rt)  found  that 
the  admixture  of  an  indifferent  substance  with  magnesium, 
by  hindering  oxidation,  favoured  the  formation  of  nitride. 
It  is  now  observed  that  when  finely-divided  calcium  carbide 
is  heated  with  magnesium  powder  in  an  open  crucible,  at 
a  low  red  heat,  the  calcium  compound  forms  lime  and 
carbon  dioxide  with  the  oxygen  of  the  air,  and  nearly  the 
whole  of  the  magnesium  is  found,  on  cooling  in  air,  to  be 
converted  into  the  nitride.  The  magnesium  nitride  is 
acted  upon  by  water  according  to  the  equation — 

Mg3N,  +  3H,0  =  3MgO  +  2NH3. 

Aluminium,  zinc,  and  iron  also  take  up  nitrogen  from  the 
air  under  similar  conditions. — W.  G.  M. 

Barium  and  Calcium  Ferrocyanides,  Use  of  Organic 
Bases  in  Preparation  of.  P.  H.  Walker.  J.  Amer. 
Chem.  Soc.  1895,17,  927—931. 

Thk  author  prepares  these  salts  through  the  medium  of 
organic  bases  in  the  following  manner: — 

Strychnine  is  converted  into  the  acetate  and  the  cal- 
culated quantity  of  potassium  ferrocyanide  added  to  the 
solution.  The  mixture  is  kept  in  a  warm  place,  stirred 
frequently,  and  the  white  crystalline  strychnine  ferrocyanide 
■which  separates,  is  filtered  and  washed,  and  decomposed 
with  excess  of  ammonia,  whereby  ammouium  ferrocyanide 
i>  formed  and  strychnine  precipitated,  which  latter  can 
be  used  over  again.  The  solution  of  ammonium  ferro- 
cyanide is  boiled  with  the  calculated  quantity  of  barium 
hydroxide  until  free  of  ammouia.  The  solution,  on 
cooling,  deposits  crystalline  barium  ferrocyanide. 

It  was  found  that  the  most  favourable  results  were 
obtained  by  the  use  of  dimethylaniline.  A  solution  of 
dimethylauiline  hydrochloride  was  treated  with  potassium 
ferrocyanide,  and  the  precipitate  washed  with  the  least 
possible  amount  of  water,  then  with  alcohol,  finally  with 
ether.     Dimethylauiline  ferrocyanide — 

[C6H5N(CH3),H]2HoFe(CN)6 

so  prepared  is  a  white  crystalline  substance  somewhat 
soluble  in  water.  This  salt  is  then  mixed  with  a  solution 
of  barium  hydroxide  and  vigorously  shaken.  The  barium 
ferrocyanide  immediately  crystallises  out  and  can  be 
filtered  from  the  liquid,  the  dimethylauiline  being  recovered 
by  shaking  the  filtrate  with  ether,  which  simultaneously 
brings  about  the  separation  of  more  ferrocyanide. 

(  aleiuni  ferrocyanide  may  be  prepared  by  shaking 
dimethylaniline  ferrocyanide  with  milk  of  lime,  allowing 
the  mixture  to  stand  for  some  time,  and  then  shaking 
with  ether.  The  ethereal  solution  of  dimethylaniline  is 
separated   and    the    solution    containing   the   ferrocyanide 


evaporated   to   a   small    bulk    in    :i   flask,   carbon    dioxide 
passed  through,  again  boiled,  filtered,  and   evaporated  to  a 
small   volume.     Alcohol   is   then  added,  which    causes   the 
separation  of  pale  yellow  crystals  of  calcium  ferrocyanide. 
The  author  appends  the  followiug  note  :  — 
Since      strychnine    ferrocyanide  is    almost     insoluble     iu 
water,  and  is  easily  filtered,  it  may  possibly  be  used  for  the 
j    separation  of  iron  and  aluminium." 

The   solution   containing   ferric  and   aluminium  salts  is 
|    treated    with    excess    of    strychnine    ferrocyanide.       The 
Prussian  blue  thus  formed  can  be  filtered,  and  the  aluminium 
present  in  the  filtrate  precipitated  with  ammonia. — J.L.  B. 

/ 
Sulphuric  Acid    Manufacture,    iiecent    Improvements    in. 
F.  J.  Falding.     Eng.  and  Mining  J.  1896,  61,  257. 

The  charge  for  burners,  in  a  large  number  of  acid  systems, 
has  without  any  structural  changes  whatever  been  raised  from 
750—800  lb.' of  50  per  cent,  pyrites,  to  1,150— 1,200  lb.,  an 
increase  of  about  50  per  cent.  ;  or  from  850  lb.  of  40  pet- 
cent,  ore  to  1,800 — 1,400  lb.,  an  increased  capacity  of  about 
00  per  cent,  of  ore  burned,  nr  about  .00  per  cent,  of  actual 
sulphur  burned.  Similar  results  have  been  obtained  with 
brimstone  as  the  raw  material.  The  only  change  mentioned 
is  increased  circulation  of  gases,  &c..  by  the  use  of  fans. 

The  c-hamber  process  has  been  improved,  and  in  the 
United  States  the  average  throughout  the  year  at  a  number 
of  works  is  12  cb.  ft.  of  chamber  space  to  each  pound  of 
sulphur  burned.  This  is  an  average  increase  of  working 
capacity  of  JO — 80  per  cent. 

By  combining  improvements  in  the  capacity  of  both 
burners  and  chambers,  an  increase  of  about  50  per  ceut.  on 
the  ordinary  output  is  obtainable. 

The  author  suggests  that  the  proper  use  of  fans  would 
render  possible  the  economical  use  of  the  various  tower 
condensers  which  have  been  proposed.  -A.  S. 

}'itriol,  Determination  of  Arsenic  in  Concentrated. 
G.  llattensauer.      Z.its.  Ang.  Chem.  1896,  130. 

See  under  XXIfl.,  page  295. 

Persulphatcs,  Analysis  of.     F.  Ulzer.    Mitt.  tech.  Gewerbe- 

Museums,  1895,  11  —  12,310—311. 

See  under  XXIII.,  page  295. 

PATENTS. 

Cyanides,  Manufacture  or  Production  of,  Improvements  in 
Means  to  lie  employed  m  the.  .1.  W.  Swan.  ISromley,  and 
J.  A.  Kendall,  Streatham.  Eng.  Pat.  3509,  F"eb.  18, 
1895. 

To  obtain  potassium  cyanide,  a  mixture  of  charcoal  and 
tungsten,  or  charcoal  that  has  been  soaked  in  solution  of 
potassium  tungstate  and  then  dried,  is  placed  in  a  cylinder 
of  nickel,  cobalt,  or  fine  iron,  enclosed  within  an  earthen- 
ware jacket,  set  on  a  slight  incline  in  a  furnace,  and 
strongly  heated.  The  cylinder  has  at  the  end  opposite  to 
the  charging  end,  a  continuation  pipe  of  platinum,  entering 
a  case  or  receiver.  Potassium  carbonate  is  fused  in  a 
platinum  vessel,  and  run  into  a  funnel  tube  entering  the 
front  part  of  the  cylinder  in  a  controlled  stream.  Hydrogen 
gas  is  passed  continuously  into  and  through  the  space 
between  the  cylinder  and  its  jacket,  in  order  to  protect  the 
former  from  corrosion.  Nitrogen  or  ammoniacal  gas  is 
passed  through  the  inner  vessel.  The  cyanide,  as  it  forms, 
distils  into  the  receiver ;  but  the  residue  in  the  cylinder  at 
the  end  of  the  operation  maybe  lixipiated  to  recover  any 
cyanide  present.  Tungsten  may  be  replaced  in  the  described 
mixture  by  titanium,  molybdenum,  chromium,  manganese, 
uranium,  or  their  compounds. — E.  S. 

Acetates,  Improvements  in    Purifying.     A.  R.   Scott  and 

T.  Henderson,  Glasgow.  Eng.  Pat.  6711,  April  2,  1895. 
Solution*  of  impure  sodium  acetate  (for  instance)  is  boiled 
with  additiou  of  sodium  hypochlorite  until  the  colour  is 
nearly  discharged.  After  cooling  and  settling,  the  solution 
is  decanted  from  the  sediment,"  to  obtain  crystals  of  the 
acetate  of  great  purity. — E.  S. 
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Chlorine,  Improvements  in  the  Manufacture  of,  and  in  tin- 
Treatment  of  By-Products  of  the  said  Manufacture. 
J.  Kaschen  and  J.  Brock,  Liverpool.  Lng.  Pat.  728", 
April  9,  1895. 
Chree  equivalents  of  sodium  chloride  are  mixed  with  one 
equivalent  of  sodium  nitrate,  and  an  excess  of  sulphuric 
acid  is  added  to  the  mixture,  beat  being  applied  to  complete 
the  reaction.  The  gases  evolved,  nitrosyl  chloride,  chlorine, 
aud  hydrochloric  acid,  are  passed  through  strong  sulphuric 
arid."  Chlorine  and  hydrochloric  acid  escape,  and  are 
separated  by  passage  through  water,  the  chlorine  being 
collected  for  utilisation  in  the  manufacture  of  bleaching 
powder  or  otherwise.  The  nitroso  sulphuric  acid  formed 
bj  the  action  of  the  sulphuric  acid  upon  the  nitrosyl 
chloride,  is  treated  with  sodium  chloride,  when  nitrosyl 
chloride  aud  hydrochloric  acid  are  given  off.  Hydrogen 
preferably,  oi  water-gas,  is  added  to  the  gaseous  mixture, 
which  is  then  passed  over  platinised  asbestos,  heated  in  a 
tube  or  vessel  through  which  an  inert  gas  has  been  sent  to 
displace  oxygen.  The  ammonia,  hydrochloric  acid,  and 
aqueous  vapoar  produced,  are  conducted  into  a  chamber 
maintained  at  about  100°  C,  wherein  ammonium  chloride 
condenses.  The  moist  hydrochloric  acid  may  be  condensed 
in  a  coke  tower,  and  may  be  mixed  with  nitric  acid  to 
produce  nitrosyl  chloride  for  re-use  as  described.- -E.  S. 

Ammonia  and  its  Salts,  Manufacture  of,  from  Nitrogen 
Oxychlorides  or  Nitrogen  O.rides.  Improvements  in  the. 
I.  Kaschen  and  J.  Brock,  Liverpool.  Eng.  Pat.  7288, 
April  9,  1895. 
A  MIXTURE  of  nitrosyl  chloride  and  hydrogen,  the  latter  in 
slight  excess  over  the  proportion  required  by  the  equation 
NOC1  +  6H  =  NHjCl  +  HaO,  is  passed  over  heated 
platinised  asbestos,  all  atmospheric  oxygen  having  been 
previously  displaced  from  this  platinised  asbestos  and  from 
its  containing  tube  or  vessel,  by  an  inert  gas,  such  as 
nitrogen  or  carbonic  acid.  The  mixture  of  ammonia, 
hydrochloric  acid,  and  aqueous  vapour  produced  is  passed 
into  a  chamber  kept  at  about  100°  C,  in  which  ammonium 
chloride  is  deposited.  The  hydrogen  required  is  preferably 
obtained  by  passing  steam  over  incandescent  coke. 
Nitrosyl  chloride  may  be  replaced  in  the  process  by  nitrogeu 
oxides",  free  ammonia  and  aqueous  vapour  being  produced. 
The  ammonia  may  be  condensed,  or  transformed  into  any 
required  ammonium  salt.—  E.  S. 

Carbon  Dioxide,  Methods  of  Solidifying,  and  of  Utilising 

the    Solidified    Substance,    Improvements    in.       H.     S. 

Kiworthy,    Bandra,    Bombay,    and    P.     D.    Henderson, 

London.  Eng.  Pat.  743(5,  April  11,  1895. 
Carbonic  acid  gas  is  liquefied,  and  passed  through  a  coil 
contained  in  a  "  regenerative-refrigerating''  apparatus,  the 
coil  being  placed  within  an  upright  closed  cylinder  within 
an  external  cylinder,  the  space  between  being  exhausted  of 
air,  to  form  a  vacuum,  non-conductive  of  heat.  From  the 
roil  the  liquid  passes  to  a  combined  motor-pump,  which  it 
drives,  aud  thence  is  sent  through  a  pipe,  the  open  end  of 
which  enters  the  upper  part  of  a  solidifying  chamber,  shaped 
like  a  covered  inverted  funnel,  jacketed,  and  with  vacuous 
space  between.  Here  the  liquid  jet  sprays  out  ami  solidities 
as  snow,  which  falls  into  a  box  at  the  bottom  in  which  the 
carbonic  acid  snow  is  compressed  into  a  block  by  the  ram 
of  a  hydraulic  press.  As  gas  accumulates  in  the  solidifying 
chamber,  it  passes  by  a  suitably  arranged  tube  to  the 
cylinder  containing  the  refrigerating  coil.  Modified  forms 
of  apparatus  are  shown  and  described  to  which  the  same 
essential  features  pertain,  especially  the  system  of  vacuum- 
jacketing.  In  one  of  these  a  jacketed  close  tank  containing 
alcohol  has,  arranged  in  it.  a  scries  of  boxes  surrounded  by 
a  coil,  into  which  coil  liquid  carbonic  acid  is  run,  and  in 
which  it  volatilises,  thus  greatly  cooling  the  alcohol  bath, 
and  also  the  boxes.  Part  of  the  expanded  gas  enters 
the  boxes,  forming  snow,  and  part  is  passed  through  the 
cylinder  of  a  motor,  to  be  returned  to  the  boxes,  where  it 
consolidates  into  "  ice,"  and  may  be  removed  in  that  stale. 

The  solidified  carbonic  acid  maj  be  compressed  into 
blocks  or  slabs,  for  convenience  of  application  in  aerated 
waters,  wines,  aud  the   like.      It  is  stated  that  the  solidified 


gas  may  be  stored  or  transported  in  felt  bags  or  in  ordinary 
ice-boxes.  Hut  preferably,  a  special  ice-box  is  made  witii 
double  or  triple  walls,  of  metal  or  glass,  secured  air-tight, 
and  with  the  intervening  space  rendered  vacuous,  as  bv 
Prof.  Dewar's  method.  —  E.  S. 

Soda,  Bicarbonate,  Manufacture  of.  Improvements  in. 
.1.  Brock  and  .1.  Hawlicxek,  Liverpool.  Eng.  Pat.  salt, 
April  26,  1895. 

CRi'nE  sodiu  n  bicarbonate  or  sesquicarbonate,  such  as  the 
'■  roaster  ash"  of  the  ammonia-soda  process,  is  treated  with 
steam  in  a  close  vessel,  the  mass  being  well  agitated  ;  after 
sufficient  hydration,  carbonic  acid  gas  is  passed  in,  with 
continued  agitation.  The  salt  is  thus  completely  converted 
into  bicarbonate,  and  may  be  dried  while  vet  hot  with  a 
stream  of  carbonic  acid  gas.  As  an  alternative  process,  the 
roaster  ash  may  be  subjected  to  the  joint  action  of  steam 
and  carbonic  acid  gas. — E.  S. 

Gas  Liquor,  or  like  Ammoniacal  IJ(/uor,  Improvements  in 
the  Treatment  of,  and  in  Obtaining  Useful  Produt  is 
therefrom.  H.  Bower,  Philadelphia,  U.S.A.  Eng.  Pat. 
8330,  April  2«,  1895. 

(I  \s  liquor  is  distilled,  after  addition  of  iron  or  an  iron  salt 
and  of  lime,  to  remove  ammonia,  the  cyuuogen  present 
being  left  in  the  liquor  as  calcium  ferrocyanide  and  suiplm- 
cjanide.  So  far  the  process  is  similar  to  that  described  in 
Eng.  Pat.  2918  of  1882.  An  acid  solution  of  a  copper  salt, 
preferably  cuprous  chloride,  is  added  to  obtain  a  mixed 
precipitate  of  copper  ferrocyanide  andsulphocyaoide,  which 
is  separated.  The  moist  precipitate  is  agitated  with  finely 
divided  iron,  to  produce  copper  and  iron  ferrocyanide  and 
soluble  iron  suiphocyanide.  The  iron  ferrocyanide,  on 
treatment  with  an  alkali,  yields  a  soluble  ferrocyanide; 
while  the  solution  of  iron  suiphocyanide  may  be  concen- 
trated and  crystallised,  or  evaporated  to  dryness.  — K.  S. 

Prussiates,  Manufacture  of.  Improvements  in  [Use  of 
Iron  Suiphocyanide'}.  H.  Bower,  Philadelphia,  U.S.A. 
Eng.  Pat.  8381,  April  27,  1895. 

Potassium  (or  sodium)  carbonate,  iron,  and  animal  matter 
are  mixed  aud  heated,  as  in  the  ordinary  process  for  obtain- 
ing a  cyanide,  but  towards  the  end  of  the  operation  small 
portions  of  iron  suiphocyanide  (such  as  that  obtained  by 
the  process  described  in  the  preceding  abstract)  are  added 
at  intervals.     The  yield  of  cyanide  is  thus  increased. — E.  S. 

Cyanides  and  other  Cyanogen  Compounds,  Manufacture 
of ,  Improvements  in.  \V.  P.  Thompson,  London.  From 
J.  Finlayaud  E.  W.  Derry,  Johannesburg,  South  African 
Kepublic.     Eng.  Pat.  10,1  12,  May  27,  1S95. 

A  MIXTURE  in  about  equal  parts  is  made  of  "  carbon,  alkali, 

alkaline  oxide  or  curb ite,  or   alkaline  earths,  preferably 

barium  carbonate,"  which  mixture  is  strongly  heated  iu  a 
current  of  air  deprived  of  oxygen  and  sulphur  dioxide. 
The  formation  of  cyauates  is  stated  to  be  thus  prevented. 
On  lixiviating  the  melt,  a  solution  containing  barium 
cyanide,  suiphocyanide,  and  hydroxide  is  obtained.  A 
slight  excess  of  a  chlorate  or  permanganate  is  added,  and  a 

I  current  of  deoxidised  air  and  carbonic  acid  gas  is  passed 
through  the  heated  solution,  when  barium  carbonate  is  pre- 
cipitated and  hydrocyanic  acid  and  sulphur  dioxide  are 
evolved.  The  hydrocyanic  acid  is  condensed  and  added  to 
a  strong  solution  of  caustic  soda  kept  at  40  P.,  from  which 
Crystals  of   sodium  cyanide  are   obtained  without  the  aid  of 

'  alcohol.  After  the  condensation  of  the  hydrocyanic  acid, 
the  accompanying  nitrogen  and  sulphur  dioxide  are  con- 
ducted over  a  mixture  of  the  precipitated  barium  carbonate 
with  carbon,  heated  as  before  described. — E.  S. 

Metallic  Cyanides,  Manufacture  or  Production  of,  parti* 

cularly  Cyanide  of  Potassium  and  of  Sodium,  Improve' 

meids    in.       < '.    Kellner.    Vienna,     Austria.       Eng.     Pat. 

28,580,  Dec  9,  1895. 

Tin:  nitrate  or  nitrite   of  the   metal  of  which  a  cyanide  is 

required,   is  subjected,  either  alone  or   mixed    with  carbon 

free  from  nitrogen,  to  the   action  of  an  electric  are  between 

carbon  electrodes.     An  electric  melting  furnace  of  known 

[  construction  may  be  used. — E.  8, 
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Chlorates,  Improvements  in  the  Manufacture  or  Produc- 
tion of  Alkaline.  ('.  Kellner,  Vienna,  Austria.  Kng. 
Fat.  23,591,  Dee.  9,  1895. 

Chlorates  of  the  alkali  metals  are  produced  from  the 
chlorides  by  electrolysis,  without  use  of  a  diaphragm,  by 
suspending  in  the  electrolyte  a  suitable  oxide  or  hydrate. 
such  as  calcium  hydrate,  not  soluble  in  the  liquid.  The 
function  of  such  a  hydrate  is  to  effect  the  transference  of 
the  chlorine  from  the  anode  to  the  cathode,  without  parti- 
cipating in  the  conduction  of  the  current.  The  oxide  is 
kept  agitated  during  the  process.  A  modified  process  con- 
sists in  separating  a  hydrate,  as  of  calcium  or  magnesium, 
from  its  chloride  by  electrolysis,  and  then  converting  the 
chlorate  so  formed  into  the  required  alkaline  chlorate  by 
the  addition  of  a  solution  of  the  corresponding  chloride. 
In  this  manner  calcium  and  magnesium  chlorides  occurring 
as  waste  products  may  be  utilised  in  the  production  of 
alkaline  chlorates. — E.  S. 

VIII.— GLASS.  POTTERY.  ENAMELS. 

PATENTS. 

Glass,  Producing  Indelible  Pictures  upon  ;  A  Method  of. 
F.  Schachinger,  Munich.   Eng.  Pat.   ;  i02,  March  30,  1895. 

An  emulsion  of  gelatin  and  "  chromate  "  of  potassium,  &c., 
containing  a  sufficient  quantity  of  ceramic  black  colouring 
matter,  is  spread  on  the  surface  of  the  glass,  exposed  under 
a  negative,  and  treated  in  the  usual  manner.  The  resulting 
picture  is  finished  in  pigments  and  burnt. — F.  II.  L. 

Producing  Markings,  Engravings,  or  Ornaments  on  Glass 
and  Glazed  Ware,  Improved  Means  or  Method  for 
Permanently.  C.  G.  Picking  and  C.  F.  B.  Birehall, 
Wood  Green,  Middlesex.     Eng.  Pat.  6790,  April  2,  1895. 

The  material  is  wetted  with  water  or  other  liquid,  and  it  is 
then  "  scratched  or  engraved  at  the  parts  to  be  marked  or 
ornamented  by  an  aluminium  point,  stick,  or  disc  to  any 
design  required."  A  thin  coating  of  metal  is  thus  obtained 
having  a  silvery  appearance. — F.  H.  L. 

Sheet  Glass,  A  New  Product  for  Use  in  Substitution  of 
for  Windows,  Engraved  Glass,  Painted  Glass,   Blinds, 

Curtains,    and    other   Purposes.      J.    Badon,    Brussels. 

Eng.  Pat.  24,263,  Dec.  18,  1895. 
A  pabhic,  such  as  tulle,  muslin,  or  wire  gauze,  is  coated 
on  both  sides  with  a  bichromated  film  of  gelatin.  &c, 
whicli  is  rendered  insoluble  by  the  action  of  light. 
Pigments  may  be  incorporated  with  the  coating  liquid  if 
desired;  but  if  the  incorporated  mixture  is  to  be  finally 
treated  with  oil  varnish,  the  use  of  the  bichromate  is  not 
necessary.  The  designs  are  printed  by  photographic  or 
lithographic  processes. 

The  advantages  claimed  for  the  new  product  are : — 
Cheapness,  insolubility  and  impermeability  to  atmospheric 
influences,  flexibility,  and  suppleness — F.  H.  I.. 

IX.— BUILDING  MATERIALS.  CLAYS. 
MORTARS,  AND  CEMENTS. 

Slag  Cement  in  Germany.    F.  II.  Mason.    U.S.A.  Consular 
Reports,  Feb.  1896,  224—228. 

The  report  details  certain  historical  facts  concerning  the 
production  of  slag  cement,  and  states  that  frequent  failures 
in  manufacture  having  brought  the  material  into  disrepute 
and  having  caused  the  Association  of  German  Cement- 
makers  to  agree  not  to  use  it,  great  difficulty  has  been 
experienced  in  continuing  the  production.  In  the  valley  of 
the  Saar,  however,  where  slag  of  the  correct  composition 
and  properly  granulated  can  be  obtained,  there  are  two 
factories,  one  at  Malstatt  and  another  at  Neunkirchen. 
The  slag  cement  here  made  sells  in  lots  of  50  tens,  at 
5.35  marks  per  barrel  of  150  kilos.  (Slag  cement  being 
lighter  than  Portland).  Carefully  made  slag  cement  has 
given  excellent  results  at  various  official  testing  stations, 
and  can  be  used  for  foundations  and  under  water,  but 
preferably  not  for  work  exposed  to  air  and  sun.     A  good 


deal  is  utilised  for  making  paving  tiles,  which  consist  of  a 
mixture  of  gravel,  sand  and  cement,  moulded  by  hydraulic 
pressure.     The  cost  of  these  tiles  is  81  cents  persq.  metre. 

— B.  B. 

X.-METALLURGY. 

"  Cuban  "  [Copper  Pyriti  s :,  Note  on  the  Composition  and 
Constitution  of.  R.  Schneider.  J.  l'rakt.  them.  52, 
1895,  555. 

The  physical  properties  of  the  mineral  analysed  agree  with 
those  tirst  described  by  Breitbaupt,  and  the  empirical 
formula  obtained,  CuFesS3,  is  the  same  as  found  by 
Seheidhauer,  but  differs  from  that  given  in  Dana's  System 
of  Mineralogy,  CuFe.S,,  which  resulted  from  an  analysis 
of  mineral  from  presumably  the  same  source  (Barracanao, 
in  Cuba).  There  are  evidently  two  different  minerals.  The 
author  proposes  to  call  CuFe.,S;1,  "  Cuban,''  and  CuFe«S4, 
"  Barracanite  "  or  " Cupropyrites."  Cuban  is  to  be  re- 
garded as  Cu„S .  Fe^Sj,  copper  pyrites,  in  which  two-thirds 
of  the  cuprous  sulphide  are  replaced  by  the  isomorphous 
ferrous  sulphide, — 

CojS-1-   s 
2FeS  re-^ 

—A.  C.  W. 

Aluminium  Alloys.    V.  G.  Andrews.      Dingler's  Polyt.  J. 
1896,299,24. 

Or  the  binary  alloys  with  gold,  that  with  '.U  per  cent.  Al 
is  white,  but  more  brittle  than  pure  aluminium.  The  90  per 
cent,  alloy  is  harder,  and  must  be  worked  at  a  higher 
temperature  ;  it  ranges  from  clear  violet  to  brown  in  colour. 
With  s.j  per  cent.,  the  colour  is  white,  with  a  faint  violet 
shade,  and  the  metal  is  very  soft  and  finegrained.  With 
50  per  cent.,  the  alloy  is  violet,  soft,  and  porous  ;  whilst  with 
22  per  cent,  it  is  very  brittle,  and  its  colour  lies  between  red 
and  violet.  With  20  per  cent.,  the  colour  is  a  blue-violet, 
and  with  10  per  cent,  it  is  again  roseate.  Alloys  with  but 
little  aluminium  show  a  clear  violet  colour  in  the  blow- 
pipe flame.  The  aluminium-gold  mixtures  have  no  practical 
value  except  for  decorative  purposes.  The  alloy  of  50  per 
cent,  gold,  5  aluminium,  and  45  copper  has  the  colour  and 
lustre  of  1  I  carat  gold,  but  soon  loses  its  lustre. 

Of  the  silver-aluminium  alloys,  those  containing  4  to 
8  parts  of  silver  are  almost  silver-white,  are  harder  than 
aluminium,  and  are  not  brittle,  but  take  a  good  polish 
and  are  very  useful,  especially  for  medals, jewellery,  and 
decorative  work. 

With  nickel  in  equal  proportions,  aluminium  gives  a 
dark  grey,  porous,  and  brittle  alloy  of  no  practical  use. 
But  the  alloy  of  66  per  cent.  Cu,  24  per  cent.  Ni,  and 
10  per  cent.  Al  takes  a  good  polish  and  has  the  colour 
of  10  carat  gold.  That  of  55  per  cent.  Cu,  3:i  per  cent. 
Ni,  and  12  per  cent.  Al  has  a  fine  golden-brown  colour; 
whilst  that  of  72-5  per  cent.  Cu,  21-25  per  cent.  Ni,  and 
6 '25  per  cent.  Al  is  similar,  but  richer  and  deeper  in  tint. 
These  ternary  alloys  are  tenacious,  hard,  and  fine-grained. 
In  making  the  alloys,  the  aluminium  is  added  only  when 
the  other  metals  are  fully  melted. — W.  G.  M. 

Lead,  Desiherised  by  Pattinsonising  and  by  Zinc ;  Use  of. 
Freiberg.     Jahrb.  Berg-  u.  Hiittenm.  Zeit.  1890,  55,  32. 

Pattixsonised  lead  is  commonly  preferred  for  the  con- 
struction of  vitriol  chambers,  and  even  for  the  manufacture 
of  white  lead.  An  experiment  made  in  England  gave 
results  equally  satisfactory  with  both  kinds.  Even  0*003 
to  0-005  per  cent,  of  Bi  interferes  in  the  white-lead  manufac- 
ture, whilst  0-003  per  cent,  of  Cu  or  0-006  per  cent,  of  Ag 
imparts  a  reddish  tinge  to  the  product ;  0  ■  1  per  cent.  Sb  adds 
to  the  time  required  for  corrosion,  but  even  05  percent, 
does  nnt  affect  the  colour.  As  compared  with  Pattinsonising, 
the  zinc  process  gives  a  lead  with  only  one-third  of  the 
silver,  and  almost  free  from  copper,  but  containing  the 
whole  of  the  bismuth.  Lead  containing  even  2  per  cent,  of 
Bi  may  yet  be  rolled  without  difficulty  to  sheet  0-5  mm.  in 
thickness.  Only  one  Pattinson  apparatus  is  left  in  Ger- 
many— at  Halsbriicke.  The  composition  of  certain  varieties 
of  commercial  lead  is  given  in  the  following  table,  of  which 
only  the  last  was  made  by  Pattinson's  process. 
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. 

— 

SI.. 

Ou. 

Fe. 

Zn. 

Air. 

Bi. 

0*0042 

0  ■INI20 
0-0063 
0-0O77 

16 

0-0087 
0-0005 
O-0OO7 

0-0090 
0-0010 
0*0070 

II' c, 

0'0002 
0*0007 
0*0009 
0*0795 

0*0014 
0*0028 
0-0005 
0*0017 
0*0003 
0-0002 
0*0003 
0-0009 

O-0002 
0*0006 
0*0007 
0*0005 
0*0002 
0-00O2 

; 

0*0001 

0*0005 
0*0005 
0*0005 
0*0004 
0*0005 

0' 15 

0-1 7 

0*0017 

0*0052 

Ituh- 

0*0009 

0*0024 

0*0013 

0-017$ 

0*0040 

0-0530 

0*0818 

German  experiments  with  lead  desilverised  by  zinc, 
negative  the  supposed  superiority  of  Pattinson  lead  for 
vitriol  works  and  in  (he  chemical  industries.  At  Freiberg, 
after  a  year's  comparison  of  the  two  kinds  of  lead  in  vitriol 
works,  no  distinction  could  be  made  between  them. 

— W.  G.  M. 

Phosphorus  in   Phosphor   Bronze,  New  Method  of  Esti- 
mating.   F.  Oettel.     Chem.  Zeit.  1896,  20,  19. 
See  under  XXIII.,  page  296. 

Gold,  Estimation  of,  in  Brilliant  Gold  and  Enamels. 
M.  Schonner.     Ann.  de  Chim.  ana!.  1S9G, 1,  47. 

See  under  XXIII.,  page  29G. 

Manganese,  Determination  of,  in  Crude  Iron.  F.  Ulzer 
and  J.  Briill.  Mitt.  tech.  Gewerbe-Museum,  1 S 9 ."> ,  1 1  — 
12,  312—315. 

.See  under  XXIII.,  page  296. 

PATENTS. 

Precious  Metal  [Gold  and  Silver"],  Improvements  in  the 
Extraction  of,  from  their  Ores  or  from  Compounds  con- 
taining  the  same.  J.Mactear,  London.  Eng.  Pat.  4004, 
Feb.  25,  1895. 
The  claim  is  for  the  use  of  cyanide  of  potassium,  or  other 
cyanide  or  cyanogen  compound,  from  which  free  hydro- 
C3'anic  acid  can  be  liberated  by  the  addition  of  an  acid, 
containing  cyanuric  acid  or  a  cyanurate.  The  proportions 
vary  according  to  the  nature  of  the  ore.  Five  parts  of 
cyanuric  arid  to  100  parts  of  cyanide  give  good  results 
when  the  gold  is  fine  and  free,  whilst  a  larger  proportion  is 
necessary  in  the  case  of  refractory  ores  or  when  the  gold  is 
coarse,  although  the  proportion  of  25  to  100  parts  never 
need  he  exceeded.  The  cyanuric  acid  may  be  added  as  such, 
or  as  a  cyanurate,  to  the  cyanide  solution,  or  produced  in 
sifci  by  the  action  of  a  hypochlorite  or  hypobromite  upon 
hydrocyanic  acid  or  a  cyanide. 

The  advantages  obtained  by  the  presence  of  cyanuric  acid 
are  :  the  more  active  and  rapid  solution  of  the  gold,  the 
avoidance  of  the  objectionable  action  of  the  cyanide  solu- 
tion on  the  base  metal  compounds,  and  the  smaller  quantity 
of  cyanide  required.  In  the  case  of  ores  containing  much 
silver  as  sulphide,  the  solution  is  rendered  more  alkaline 
than  in  the  case  of  ores  carrying  the  gold  and  silver  in  a 
metallic  state.— A.  W. 

Annealing  or  Tempering  Furnaces,  Improvements  in  and 
connected  with.  F.  T.  Franke,  Dessau,  Germany.  Eng. 
Pat.  244,  .Ian.  1,  1896. 

The  annealing  pot  is  heated  in  a  circular  brick  chamber  in 
■which  there  is  a  fire-grate  with  the  usual  accessories.  Instead 
of  the  heated  gases,  &C-  being  allowed  to  pass  out  at  the 
top  of  the  chamber  after  having  heated  the  annealing  pot, 
they  are  now  made  to  pass  down  a  vertical  pipe  through 
the  centre  of  the  pot  into  a  tlue  underneath,  By  this  means 
more  uniform  heating  of  the  castings  is  obtained,  and  the 
rheating  of  those  lying  ((ear  the  walls  of  the  annealing 
pot  is  avoided.      A.  \V  . 

Gold-plated  Win.  An  Improved  Method  of  and  Device  for 
Manufacturing  Seamless  V.  Ivammerer,  Pforzheim, 
Germany.    Eng. Pat.  1741,  Jan.  24,  ism;. 

The  present  method  of  covering  the  copper  or  brass  wire 
with  gold-foil,  and  rotating  and  heating  the  same,  causes 
the  gold  to  become  alloyed  with  the  base  metal,  and  thus 
lose  its  value  in  respect  to  colour.     The   author   overcomes 


this  drawback  by  welding  the  gold-foil  to  the  wire  by  the 
application  of  heat  and  pressure.  Afier  wrapping  the  gold- 
foil  round  the  ground  wire,  which  should  be  preferably 
square  or  quadrangular,  the  whole  is  placed  in  a  matrix 
consisting  of  conveniently  shaped  pieces  of  a  suitable  ma- 
terial, and,  after  binding  together  with  a  wire,  strongly 
heated  in  a  furnace.  Whilst  hot  the  matrix  is  subjected  to 
outside  pressure,  whereby  the  gold  is  pressed  on  to  the  sides 
of  the  wire,  to  which  it  adheres  without  showing  any  appear- 
ance of  a  seam,  and  without  losing  its  colour. — A.  \V. 

XI  -ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

(/I.)— ELECTRO-CHEMIST  HY. 

Electrolysis  without  Diaphragms.     W.  Bein.     Zeits.  f. 
Elektrochem.  1895-96,  2,  346—347. 

A  method  depending  upon  a  principle  of  stratification. 
When  no  diaphragms  are  used,  the  products  of  electrolysis 
remain  in  the  neighbourhood  of  the  electrodes,  provided  that 
the  arrangements  are  such  as  to  exclude  currents  and  eddies 
due  to  differences  in  specific  gravity  or  to  the  evolution  i  E 

<<* 


gases.  The  products  of  electrolysis  then  remain  separated 
from  each  other  by  a  zone  of  undecomposed  liquid,  and  cau 
be  run  off  by  tap-  or  siphons.  A  diagram  of  such  an 
arrangement  is  shown  in  the  figure. — 1>.  E.  .'. 

Nitrobenzene, Electrolytic  Reduction  oj '.     K.   Elba.    Zeits. 

f.  Elektrochem.  189C>,  2,  172—475. 
In  preparing  pararnidophenel  by  Gattermann's  method 
(Her.  26,  Is  I"  '  il  is  difficult  to  obtain  a  good  yield,  and 
aniline  is  always  formed  simultaneously.  In  dilute 
sulphuric  acid  the  nitrobenzene  is  so  slightly  soluble 
that  the  time  required  is  excessive,  ami  the  yield  is  lessened 
by  secondary  reactions,  whilst  with  strong  acid  paramido- 
phenol  sulphouic  acid  is  formed.  Aniline  is  always  present 
in  the  product  to  the  extent  of  from  40  to  100  parts  per 
100  of  paramidophenol.  The  sulphuric  acid  acts  chiefly  as 
a  solvent,  and  as  such  uiay  be  advantageously  replaced  by 
acetic  acid  •  a  greater  yield  i-  obtained,  but  with  it  a 
proportionate  amount  of  aniline.  Several  experiments  are 
recorded  : — 

(1.)  With  (50  per  cent.)  acetic  acid  as  anode  solution, 
and  SI  sq.  cm.  of  platinum  cathode  in  200  e.c.  of  (.'ill  per 
cent.)  acetic  acid.  5  C.C  of  strong  sulphuric  acid,  and 
30  grms.  of  nitrobenzene,  a  current  of  i;  —  7  volts  (between 
electrodes)  and  0*1 — 0*6  ampere,  a  temperature  not 
exceeding  60  C,  and  a  duration  of  10  hours, — azoxybenzene, 
aniline,  paramidophenol,  and  a  little  paramidophenol 
sulphonic  acid  were  formed. 
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(2.)  With  (90  per  cent.)  acetic  acid  as  anode  liquid. 
100  c.c.  of  (90  per  cent.")  acetic  acid,  10  c.o.  strong 
sulphuric  acid,  and  4i>  grms.  nitrobenzene  as  cathode 
solution,  and  a  duration  of  20  hours,  the  other  conditions 
being  unaltered,  diacetyl  paraiuidopheuol  and  some 
acetamidophenol  were  formed. 

(3.)  With  3  vols,  of  strong  sulphuric  acid  and  1  vol.  of 
water  around  the  anode,  and  72  grms.  of  glacial  acetic 
acid,  15  grms.  of  strong  sulphuric  acid,  and  36  grms.  of 
nitrobenzene  around  the  cathode,  using  a  current  of  35 
volts  and  2 — 2' 5  amperes  at  a  temperature  of  80° — 85°  for 
nine  hours,  with  a  platinum  cathode  as  before, — the  pro- 
ducts were  4  grms.  of  aniline,  7  •  5  grms.  of  paramidopheuol. 
and  1  grm.  of  paramidopheuol  sulphonic  acid  with  some 
colouring  matter.  By  working  at  a  lower  temperature 
(io — 553)  the  yield  was  reduced  markedly,  and  at  25° 
very  greatly. 

(4.)  By  substituting  a  lead  cathode  of  100  sq.  cm.  for 
the  platinum,  and  using  40  grms.  of  nitrobenzene  instead 
of  36  grms.,  the  conditions  being  otherwise  as  in  experi- 
ment 3  <;  temperature  80°), — a  better  yield  was  obtained,  but 
the  proportion  of  aniline  was  greater,  viz.,  aniline  6  ■  5  grms., 
paramidopheuol  6'5  grms.,  the  weight  of  other  products 
being  uuchauged.  A  prolongation  of  the  time  to  three 
days,  led  to  the  formation  of  aniline  23  grms.,  paiamido- 
phenol  9  grms.,  and  paramidophenol  sulphonic  acid  1  grm., 
with  a  trace  of  colouring  matter. 

(.).)  A  three-day  experiment  on  the  lines  of  experiment 
4,  but  with  origiual  platinum  cathode  instead  of  lead,  and 
with  current  of  3 — 1  amperes,  and  temperature  85°,  gave  as 
the  products  : — Aniline  8  grms,  paramidophenol  19  grms., 
paramidophenol  sulphonic  acid  0-5  grm.,  and  colouring 
matter  0-2  grm. 

It  appears  that  the  nitrobenzene  is  reduced  by  the  lead 
sponge  on  the  lead  cathode  without  any  appreciable  form- 
ation of  lead  sulphate,  which  would  be  again  reduced  by  the 
hydrogen  ions  liberated.  This  is  in  harmony  with  former 
observations  by  the  author  with  zinc  cathodes.  The 
successive  stages  of  reaction  suggested  by  these  experi- 
ments are  as  follows  : — Nitrobenzene  is  first  wholly,  or  in 
part,  converted  into  azoxybeuzene,  which  by  the  action  of 
strong  sulphuric  acid  slightly  warmed,  becomes  ;>-oxyazo- 
benzene,  and  this  in  turn  is  converted  by  hydrogen  into 
aniline  and  paramidophenol. — W.  G.  M. 

Persulphurie  Acid  in  Lend  Accumulators.     K.   Klbs  and 
O.  Schouherr.     Zeits.  f.  Elektrochem.  1896,  2,  471—472. 

Replying  to  three  objections  raised  by  Schoop  in  regard 
to  their  previous  criticisms  on  the  Darreius  theory  (see  this 
Journal,  1895,  14,  584),  the  authors  first  defend  their  use 
of  platinum  electrodes  by  showing  that  ceteris  paribus 
more  persulphurie  acid  would  be  formed  on  them  than  on 
lead  plates,  and  by  reiterating  their  statement  that  sulphuric 
containing  persulphurie  acid  will  even  convert  a  film  of  lead 
peroxide  into  sulphate.  Secondly,  they  endeavour  to  meet 
Schoop's  hypothesis  based  on  the  possible  action  of  nascent 
persulphurie  acid  by  asking,  how  the  residue  of  this  acid 
differs  from  that  of  sulphuric  acid  (HS()4)  in  moderately 
dilute  solutions  ?  These  are  well  known  to  peroxidise  lead 
and  its  salts.  The  third  objectiou  was  that  they  regarded  as 
lead  sulphate  the  white  precipitate  formed  on  mixing  lead 
nitrate  and  ordinary  ammonium  persulphate  solutions, 
although  it  rapidly  became  brown  by  peroxidation.  To 
this  the  authors  reply  that  lead  persulphate  is  soluble  and 
easily  decomposed,  that  ordinary  ammonium  persulphate 
contains  sulphate,  and  that  any  lead  sulphate  formed 
would  naturally  become  rapidly  covered  with  brown 
peroxide  under  these  circumstances. — W.  (1.  M, 

Hydroquinone,  Electrolysis  of.     L.  Liebmann.     Zeits. 
Elektrochem.  1896,  497—499. 

The  electrolysis  of  aniline  gives  a  good  yield  of  aniline 
black,  but  experiments  conducted  with  the  object  of  con- 
verting it  by  further  electrolysis  into  quinone  only  gave 
negative  results.  Even  hydroquiuone  on  electrolysis  only 
gives  very  small  quantities  of  quinone,  the  chief  product 
being  quiuhydroue.  The  electrolysis  of  the  cold  saturated 
solution  of  hydroquinone  containing  a  few  drops  of 
sulphuric  acid,  is  performed  in  a  U",ube  with   platinum  or 


carbon  electrodes,  the  current  employed  being  obtained 
from  accumulators  at  a  pressure  of  12  volts,  and  can  vary 
from  0-02  to  2  amperes  without  affecting  the  result.  About 
10  minutes  after  commencing  the  operation,  quiuhydroue 
separates  at  the  auode,  and  after  one  crystallisation  from 
75  per  cent,  alcohol  the  substance  is  pure.  With  regard 
to  the  yield  of  quiuhydroue,  it  would  appear  that  the 
amount  produced  by  electrolysis  is  approximately  the  same 
as  that  obtained  by  the  use  of  oxidisers  such  as  ferric 
chloride  cr  potassium  ferricyanide.  Similar  results  are 
obtained  by  the  use  of  an  alternating  current  (5,400 
alternations  per  minute  at  120  volts)  for  electrolysis,  the 
quinln drone,  however,  separating  in  this  case,  together  with 
hydrogen,  in.  long  needles,  at  both  electrodes,  suHicieutly 
pure  for  analysis. — T.  A.  L. 

Electric  Furnace  for  1,000  Amperes.     .1.  Pfleger.     Zeits.  f. 
Elektrochem.  2,  367. 

■See  under  II.,  page  262. 

PATENTS. 

Carbides  or  Acetylides  of  the  Earth  Metals  and  Alkali- 
Earth  Metals,  and  Oxides  or  Salts  of  these  Metals, 
Process  for  the  Manufacture  of.  L.  M.  Bullier,  Paris. 
Eng.  Pat.  2820,  Feb.  8,  1895. 

See  under  II.,  page  265. 

Electrical  Storage  Batteries,  Improvements  in  and  con 
nected  with.  W.  J.  S.  Harber-Starkev,  Bridgnorth,  England. 
Eng.  Pat.  7315.  April  10,  1895. 

The  improved  plates  are  formed  of  a  number  of  discs, 
washers,  or  the  like,  threaded  on  lead  tubes  or  rods  and 
suspended  from  a  transverse  bar.  When  the  tubes  are  em- 
ployed they  may  be  strengthened  by  a  wooden  or  vulcanite 
cor..  The  discs,  which  are  punched  from  sheet  lead,  are 
corrugated  radially,  and  arranged  so  as  to  afford  space  for 
the  lead  oxide  paste.  The  lodgment  for  the  active  material 
may  also  be  secured  by  stringing  on  the  core  large  and 
small  discs  alternately,  or  by  any  other  device — G.  H.  R. 

Secondary  and  Primary  Batteries,  Improvements  in  the 
A  ctive  Material  for.  A.  Schanschietf,  Xorwood,  England. 
Eng.  Pat.  8081,  April  23,  1895. 

This  improvement  relates  to  the  preparation  of  the  non- 
metallic  portions  of  the  paste  described  in  Eng.  Pat.  12,045 
(this  Journal,  873,  1895).  The  plates  are  cpnstructed  of  a 
paste  composed  of  two  parts  by  volume  of  appropriate 
metallic  salts,  say  minium  or  litharge,  and  one  part  by 
volume  of  carbon,  prepared  by  mixing  50  parts  of  suga'r 
solution  with  35  parts  of  strong  sulphuric  acid.  The  sugar 
solution  is  made  by  mixing  100  parts  by  weight  of  sugar 
with  30  parts  of  water.  Instead  of  sugar,  treacle  or  other 
hydrocarbon  may  be  used.  The  carbon  so  prepared  must 
be  kept  for  a  day  or  so  to  cool  before  being  mixed  with  the 
metallic  oxides  or  salts.  For  secondary  batteries,  this 
mixture  of  the  carbon  and  metallic  oxides  is  worked  into 
a  paste  of  the  consistence  of  putty  with  an  aqueous  solution 
of  the  sulphuric  acid  of  1  •  1°  B.,  and  is  ready  to  be  applied 
to  the  plates.  In  single-  and  double-fluid  batteries  this 
prepared  carbon  is  used  instead  of  the  retort  carbon 
hitherto  employed. — G.  H.  R. 

Electrical  Accumulators,  Improvements  in  Oxidising  Lead 
and  Lead  Compounds  for  the  Construction  of .  II.  Leitner, 
Xieilerschonhausen,  Germany.  Eng.  Pat.  18,034,  Sept.  26, 
1895. 

The  improvement  consists  in  treating  lead  or  lead  com- 
pounds with  an  alkaline  hype  chlorite,  and  subjecting  them 
to  electrolysis,  thus  oxidising  the  mass  throughout.  The 
paste  of  which  the  plates  are  formed  is  composed  of  lead 
oxide  and  about  10  per  ceut.  of  retort  carbon,  both  in  powder, 
and  intimately  mixed,  to  which  is  added  sufficient  glycerin 
to  form  the  substance  technically  known  as  glycerin,  lea.  I 
oxide  putty.  A  number  of  tubes  formed  of  rolled-up  foil 
are  inserted  into  the  mass,  and  the  whole  is  pressed  into  a 
carbon  cylinder,  which  is  then  immersed  in  a  saturated 
solution  of  sodium  hypochlorite,  causing  the  oxidisation  of 
the   surface   lead  oxide   to  peroxide.     The  passage   of   an 
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electric  current  through  the  liiass  causes  the  lead  and  lead 
oxide  to  he  thoroughly  peroxidised  and  the  binding  material 
to  be  removed.  U  is'claimed  that  the  carbon  mixed  in  the 
paste  hastens  the  oxidation  of  the  lead  and  the  oxide,  and 
is  itself  eventually  oxidiBed  away,  leaving  a  porous,  coherent 
mass  of  peroxide.  —  G.  11.  K. 

Insulating  I  Compositions  for  Electrical  Purposes,  Improve- 
ments  in    the    Manufacture    <>/.     C.    .1.    Grist,   London. 
Eng.  l'at.  ■J2..i74.  Nov.  26,  1895. 
Hemp,  jute,  cotton,  or  any  animal   or  other  fibre  in  which 
the   fibres  can   be  made   distinct   and  similar,  are   carded, 
eleaned,  and   dried    by  hot    air,  and   then  dipped  into   cold 
linseed  or  other  drying  oil  which  has  been   heated  up  to  ! 
100    V.  with   the  addition  of  litharge  or  other  suitable  dry- 
ing agent.     The  oil  must  not  be  boiled  for  more  than  six 
hours  at  any  one  time,  and  must  be  kept   in  motion  eon-   , 
tinuously.     On  removal  from  the  oil,  the  fibres  are  pressed 
in  an  extractor  to  remove  the  superfluous  oil,  and  then  are   j 
spread  loosely  on  wire  gauze  or  netting,  when  the  adhering   | 
globules  of  oil   are  thoroughly  dried  and  oxidised  by  means 
of  hot  air.     This  process  is  repeated  three  times,  but  not   [ 
more,  and  then   the  fibres  are  masticated  between   roll-  of 
different  diameters  till  they  assume  a  homogeneous  condition. 
The  material  is  placed  in  crushing  rolls,  which   must  not 
be   heated,  and    at   least    15  to  20   per  cent,  of  powdered 
sulphur  is  added,  .are  being  taken  that  the  material   does 
not  heat.      When  it  has  been   thoroughly  incorporated,  the 
substance  is  allowed  to  cool,  and  is  then  again  placed  between 
the  crushing  rolls,  when   from   5   to  25  per  cent,  of  gutta- 
percha or  wax  is  added  to  impart  cohesion,  and  the  material 
is  rolled  into  sheets  ready  for  use.— G.  II.  11. 

Galvanic  flatteries.  Improvements  in  or  connected  with 
[Current  Regulation].  A.  C.  Iwanowski,  Kiev,  Russia. 
Kng.  Pat.  24J72,  Dee.  17,  1895. 
In  the  improved  battery  the  cells,  which  are  supported  in  a 
suitable  frame,  are  connected  from  their  under  surfaces  with 
a  main  pipe  by  means  of  tubes.  This  pipe  has  a  tap  at  one 
end,  and  at  the  other  is  connected  with  a  elosed  vessel  of 
similar  form  to  the  cells.  The  vessel  is  connected  by  means 
of  a  pipe  and  cock  with  a  reservoir,  also  hermetically  sealed, 
which  contains  the  electrolyte,  and  is  supplied  with  a  valve 
controlled  by  a  spring  and  electro-magnet.  When  the  cock 
is  turned,  the  electrolyte  flows  through  the  vessel  into  the 
cells  until  checked  by  the  vacuum  formed  in  the  reservoir. 
When  the  current  falls  below  a  predetermined  strength, 
the  electro-magnet  can  no  longer  restrain  the  spring,  and 
the  valve  opens,  admitting  air,  and  the  electrolyte  rises  in 
the  cells  until  the  current  has  regained  its  normal  strength 
owing  to  the  fresh  surfaces  of  zinc  and  carbon  exposed_  to 
the  electrolyte,  when  the  valve  closes  as  before.  This  action 
repeats  itself  until  the  cells  are  full,  when  the  supply  tap 
is  closed  and  the  spent  electrolyte  is  drawn  off.— G.  H.  It. 

Metallic  Cyanides,  particularly  Cyanidi  of  Potassium 
and  oj  Sodium,  Manufacture  or  Production  of ,  Improve- 

merits'  in.       ( '.    Kellner.    Vienna,    Austria.       Eng.     l'at. 
23,580,  Dec.  9,  1895. 

See  under  VII.,  page  ii74. 

Alkalim  Chlorates,  Improvements  in  the  Manufacture  or 
Production  of.  C.  Kellner» Vienna,  Austria.  Gu^.  Pat. 
_■  [,591,  Dec.  9,  1895. 

See  untler  VJX.,  page  275. 

Electric  Accumulators,  Improvements  in  and  r  '■ 

lead  and  Glass  Fabrii  .  R.  J.  Gulcher,  Charlotten- 
berg,  Germany.  Kng.  Pat.  180,  Jan.  2,  1S9G. 
Tin:  improved  plates  arc  made  of  a  fabric  formed  by  inter- 
weaving lead  «  ires  as  the  warp,  and  threads  of  glass  cotton, 
glass,  or  quartz  as  the  weft.  The  material  is  cut  into  pieces 
of  suitable  size,  and  the  bad  wires  are  bared  for  a  -bolt 
length,  top  and  bottom,  and  inserted  into  a  specialty 
arranged  mould,  into  which  molten  lead  is  poured  to  form 
a  frame  round  the  free  ends  of  the  lead  wires,  and  also 
preferably  on  thetwo  side  edges.  The  fahric  is  impregnated 
with  the  active  material  in  any  suitable  waj  .  and  the  plates 


thus  formed  are  wrapped  separately  in  a  layer  of  glass 
cotton,  and  suspended  between  two  supports  connected  by- 
plates  and  bars. — '■■  II.  R. 

(B.)—  ELECTRO-METALLIKGY. 

Electricity,  Uses  of,  in  Metallurgy.     W.  liorchers.     Zeits. 
f.  Elektrochem.  1895-96,  2,  368—372. 

Befoue  smelting,  many  ores  have  to  be  submitted   to  pro- 
cesses of   preparation,  and    we    find  that  even  in  these  pre- 
liminary operations  electricity  is  of  service.     The  magnetic 
and  non-magnetic  portions  of  a  mixture  can  be  separated 
by  electro-magnetic  contrivances,  of  which  17o  have  already 
been    patented    in    the    United    States.       Electro-magnetic 
preparation  has  been  applied  chiefly  to  ores   of  iron,   lead, 
and   zinc.     In  order  to  exhibit   the    nature  of   the  many 
metallurgical  processes  in  use  and  the  part  played  by  elec- 
tricity in  them,  the  author  exhibits   in   a   tabular   form  the 
various  processes  for  reducing  and  separating  metals  i  \tant. 
The  table  is   reproduced  in  simplified  form    on   nest    page. 
Empty  spaces  opposite  the  name  of  a  metal  indicate  that 
the   methods  of  the  corresponding  vertical   columns  are   not 
applied  to  it.     Spaces  ruled  with   fine  vertical  lines  indicate 
methods  in  which  electricity  is  not  used.     Spaces  ruled  with 
thick  horizontal  lines  indicate  electrical  methods.     We  first 
come  to  those  under  the  head  of  reduction  of  oxides  by 
beat :  in  these  cases,  however,  electricity  is  only  employed 
as  a  means  of  producing  a  high  temperature.     But  it   is 
important  to  notice    that    all   oxides  (naturally  with  the 
exception  of  carbon  monoxide)  can    be   reduced   by   this 
method   in    presence  of   carbon.     The    Cowles  process   of 
manufacturing  aluminium-bronze  was   the    firsl  important 
application   of  this  principle.     The  author  has  shown  thai 
chromium,  manganese,  and  tungsten  can  he  prepared  in  thi 
same  way,  although  chromium  and  tungsten  have  a  very 
high    melting-point.     In    the    chemical    decomposition    of 
sulphides    and    salts,    electrical    methods    have     found    no 
application:  but  after  this  we  come  to  processes   which  are 
entirely   electrical.     It   will  suffice    to    point   out    that    the 
only  metals  B.61    included  in   the  columns  for  electrolysis  of 
aqueous  solutions  and  fused   compounds  are  iron,  mercury, 
and  tungsten.     Even  these  can  be  prepared  eleetrolytically, 
bill    as    yet    the    electrical    methods   have    not    been   able   to 
compete  with  the  others.     Among  present  applications  of 
electrolysis   may   he   mentioned  the  refining  of   metals  and 
the  manufacture  of  metallic  objects  (Elmore,   Klein),  the 
reduction  of  aluminium,  the   separation  of  gold  and    silver, 
the  extraction  of  gold  by  the  cyanide   process  and  electro- 
lysis,   electro-deposition   of   zinc,  Sec.     Hitherto  electricity 
has  played  but  a  small  part  in  the  great  iron  industry,  but 
strenuous   efforts  are   being  made  to  apply  it  both  in  the 
preparation   of  the   raw   material   and   in   the  subsequent 
processes  of  manufacture.— D.  E.  J. 

Electric  Furnaa     Iron  and  Steel].     II.  Urbanitzky. 
Zeits.f.  Elektrochem.  1895  96,  2,  3o0— 354. 

In  the  hlast-furuaee  method  of  reducing  iron,  the  metal 
takes  up  impurities  such  as  sulphur  and  silicon,  and  these 
an'  not  entirely  removed  in  subsequent  treatment  by  the 
Bessemer  or  Martin  process.  The  present  methods  of 
smelting  must  hold  the  field  for  ordinary  grades  of  iron  ; 
but  when  purity  is  of  importance,  ami  when  special 
qualities    of  steel    are   required,   it    will    probably    prove 

advantag i-  to  prepare  pure  iron  by  electrical  methods  ot 

reduction  and  to  carbonise  this  subsequently.  A  furnace 
suitable  for  this  and  similar  purpose-  i-  described.     It  is 

lined  with  a  basic  lining,  like  a  ISes-emcr  i verter  :    thi-  i- 

non-conducting    and    almost   infusible,  and   keep-   the  iron 

free    tr impurities.       In    the    lleroult    furnace    used    at 

Neuhausen  the  positive  carbon  i-  vertical,  and  the  material 
to  be  fused  has  to  be  introduced  into  the  narrow  space 
between  this  and  the  walls  of  the  furnace.  It  is  preferable 
to  have  a  positive  electrode  consisting  of  Four  carbons 
arranged  symmetrically  about  a  vertical  axis  and  inclined 
at  about  ibi  to  it.  I'he-e  can  he  raised  so  as  to  produce  an 
electric  arc,  or  lowered  so  as  to  dip  into  the  fused  mass  : 
they  can- also  be  rotated  backwards  and  forwards  so  as  to 
ensure  a  uniform  distribution  of  the  heal.  The  bottom  of 
the  furnace  is  insulated  and  forms  the  negative  electrode ; 
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it  may  either  be  formed  of  carbon  or  of  metal  cooled  by  a 
powerful  air-current.  Estimates  of  the  probable  working 
expense  are  given. — D.  E.  .1. 

Zinc  and  Lead  from  Mixed  0/v\,  Method  for  Extracting, 

11.  Lorenz.  Zeits.  f.  Elektrcehem.  2,  1855-96,  318—357. 
Mi  i5T  zinc  ores  contain  some  lead,  and  most  lead  ores 
contain  some  zinc.  The  processes  of  reduction  commonly 
used  are  suitable  for  the  one  metal  or  for  the  other  ;  hence 
in  dealing  with  mixed  ores  it  is  necessary  to  submit  them 
to  a  tedious  preliminary  process  of  preparation,  so  as  io 
obtain  grades  of  ore  containing  chiefly  the  one  or  the  other 
metal.  The  electro-deposition  of  zinc  from  aqueous  solution 
requires  a  comparatively  high  E.M.F.,  and  the  metal  is 
apt  to  l.e  deposited  in  a  spongy  state.  These  aud  other 
difficulties  encountered  in  endeavouring  to  separate  the 
dissolved  metals  by  electrolysis  in  the  usual  way  have 
induced  the  author  to  try  the  electrolysis  of  mixed  fused 
salts  (chlorides)  of  the  two  metals.  He  finds  that  fused 
zinc  chloride  can  be  electrolysed  at  a  temperature  at  which 
neither  the  salt  nor  the  metal  volatilise ;  the  molten  metal 


sinks  below  the  fused  salt  and  forms  a  good  conducting 
cathode.  But  the  preliminary  experiments  were  not 
promising ;  the  peculiar  behaviour  of  zinc  chloride  had  to  be 
studied  with  some  patience  before  success  was  attained. 
For  when  one  endeavours  to  electrolyse  fused  zinc  chloride 
in  a  porcelain  crucible  between  carbon  electrodes,  an 
abundant  evolution  of  gas  is  observed.  The  salt  offers  a 
very  high  resistance  and  behaves  much  as  if  it  were  a 
ncn-ccnductor.  The  contents  of  the  crucible  froth  over, 
aud  no  zinc  can  be  found  either  on  the  cathode  or  at  the 
bottom  of  the  crucible.  After  the  operation  the  salt  is  found 
to  be  strongly  basic.  Addition  of  common  salt  does  not  help 
matters,  nor  does  the  use  of  a  higher  E.M.F.  The  trouble 
is  due  to  the  presence  of  water,  which  is  contained  in  zinc 
chloride  even  when  it  has  been  fused  and  kept  in  closed 
--..Is.  But  the  salt  can  be  electrolysed  with  difficulty  as 
follows.  It  is  placed  in  a  V"s',aped  'uhe  of  hard  glass  and 
heated  over  a  Bunsen  flame  until  it  no  longer  froths. 
A  carbon  electrode  is  then  introduced  into  each  limb,  the 
negative  one  reaching  to  the  bottom,  aud  the  positive  higher 
up.     On    passijg   the    current,    there   is    at    first    a    rapid 
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evolution  of  gas,  showing  that  water  is  still  present. 
Presently  the  evolution  of  gas  at  the  negative  electrode 
diminishes,  and  the  conductivity  of  the  electrolyte  rapidly 
increases.  The  metal  now  begins  to  be  deposited  as  small 
fused  globules,  which  drop  to  the  bottom  of  the  tube.  If 
chemically  pure  zinc  chloride  be  required,  the  operation 
should  be  allowed  to  go  on  a  little  longer,  when  the  regulus 
will  contain  all  traces  of  metals  more  electro-positive  than 
zinc.  The  fused  salt  can  then  be  poured  out  (leaving  the 
regulus  behind)  into  a  second  bent  tube  previously  dried 
and  heated.  If  the  electrolysis  be  continued  in  this  second 
tube,  there  is  again  a  large  evolutiou  of  gas  at  first,  showing 
how  eagerly  the  salt  absorbs  water  from  the  atmosphere. 
(The  author  considers  it  the  most  strongly  hygroscopic 
substance  in  existence — more  so  than  phosphorus  pentoxide.) 
Zinc  thus  prepared  is  absolutely  pure.  The  pure  fused 
chloride  is  a  mobile,  perfectly  clear,  highly  refractive 
liquid,  whereas  ordinary  fused  chloride  forms  a  syrupy, 
viscous  mass. 

The  electrolysis  of  fused  lead  chloride  offers  no  difficulties, 
and  can  be  carried  out  as  described  above.  Cadmium 
chloride  can  be  electrolysed  in  the  same  way  ;  but  as  the 
boiling  point  of  cadmium  is  only  about  900°  and  the  melting 
point  of  its  chloride  is  about  540°,  care  must  be  taken  not 
to  overheat  the  tube. 

Fused  mixtures  of  chlorides  can  be  fractionally  electro- 
lysed. From  zinc  chloride  (or  lead  chloride)  containing 
silver  chloride,  the  silver  is  first  deposited.  From  mixtures 
containing  lead  and  zinc,  the  lead  is  first  deposited. 
Copper  is  deposited  before  zinc.  The  separation  of  the 
metals  is  not  much  affected  by  the  E.M.F.  used.  The 
following  table  gives  the  results  of  a  separation  of  lead  and 
zinc  by  fractional  electrolysis  of  the  fused  chlorides.  The 
current  used  was  0-5  ampere.  The  second  column  gives 
the  number  of  ampere-minutes  reckoned  from  the  beginning 
of  the  electrolysis,  and  the  subsequent  columns  the 
percentage  composition  of  the  regulus  : — 


Fraction. 

Ampere- 
Minutes. 

Pb. 

Cd. 

Zii. 

1 

20 

97-34 

1-35 

1-30 

o 

115 

lt-71 

0*62 

85-54 

:i 

175 

1-30 

2 '55 

911-15 

4 

215 

1-23 

1-37 

97-80 

5 

835 

o-oo 

ii-iiii 

100-00 

U 

455 

o-oo 

u-oo 

11KI-00 

The  cadmium  must  have  been  present  as  an  impurity  in 
the  materials  used.  Details  are  given  of  a  similar  fractional 
electrolysis  of  zinc  chloride  containing  silver  chloride  as 
well  as  lead  chloride.  The  first  fractions  consist  mainly  of 
silver,  but  mixed  with  some  lead  and  zinc.  The  next 
fractions  consist  almost  entirely  of  lead.  The  proportion  of 
zinc  then  increases,  and  the  last  two  fractions  consist  of 
pnre  zinc.  Hut  if  it  be  desired  to  remove  and  collect  all  the 
silver,  a  better  plan  is  to  start  with  a  cathode  of  lead,  on 
which  the  silver  collects. 

The  author  suggests  that  mixed  ores  of  lead  and  zinc 
should  first  he  roasted,  then  converted  into  chlorides,  and 
the  fused  chlorides  fractionally  electrolysed  so  as  to  separate 
the  silver,  lead,  and  zinc  successively  (the  silver  as  an  alloy). 
The  chlorine  evolved  at  the  anode  is  mixed  with  steam  and 
led  over  glowing  coke  so  as  to  convert  it  into  hydrochloric 
acid  according  to  the  equation — 

CI;  +  H20  +  C  =  2HC1  +  CO. 

If  the  ore  contains  mainly  zinc  and  but  little  lead,  it  can, 
after  roasting,  be  at  once  treated  with  hydrochloric  acid  of 
moderate  strength.  When  a  large  amount  of  lead  is  present, 
this  treatment  would  not  serve,  for  most  of  the  lead  would 
come  down  as  lead  chloride.  Ores  rich  in  lead  are  to  he 
extracted  with  dilute  acetic  acid,  then  adding  IK'l  until  the 
lead  aud  silver  me  precipitated.  The  cleared  extract  can  he 
used  for  extracting  further  quantities  of  roasted  ore  until  all 
the  acetic  acid  is  saturated.  Finally  the  acetic  acid  is 
recovered  bj  leading  in  hydrochloric  acid  gas,  evaporating 
to  dryness,  and  condensing  the  distillate. — 1).  E.  J. 


Lend  Ores  containing  Zinc,  Reduction  of.     R.  C.  Schiipp- 
haus.     Zeits.  f.  Klektrochem.  1895-96,  2,  347 — 348. 

A  criticism  of  a  process  described  by  \V.  liorchers  in  a 
previous  number  of  the  same  journal.  The  process  has  been 
tried  in  Colorado  and  New  Mexico,  and  has  not  there  been 
fouud  successful  as  a  method  of  treating  these  refractory 
ores.  The  author  regards  another  method,  devised  by  E. 
Lungwitz,  as  more  hopeful.  The  ordinary  method  of  reducing 
zinc  by  distillation  depends  upon  the  fact  that  it  volatilises 
at  its  temperature  of  reduction.  Now,  the  boiling  point  of  a 
liquid  depends  upon  the  pressure  ;  hence,  by  increasing  the 
pressure  in  the  furnace,  it  ought  to  be  possible  to  prevent 
the  volatilisation  of  the  zinc.  The  necessary  pressure  is  the 
vapour  pressure  of  zinc  at  its  temperature  of  reduction  (or  at 
the  temperature  of  the  furnace).  C.  Burns  has  shown  that 
at  about  76  cm.  pressure  the  boiling  point  of  zinc  rises  about 
1-5°  C.  for  each  centimetre.  According  to  this  the  vapour 
pressure  of  zinc  may  be  estimated  at  about  5  atmospheres  at 
1,500°  C.  But  this  temperature  is  never  attained  in  zinc 
furnaces;  1,200°  or  1,300°  would  be  nearer  the  mark. 
Furthermore,  zinc  and  lead  alloy  at  high  temperatures. 
Heuce  a  pressure  of  3  atmospheres  should  suffice.  Lungwitz's 
process  is  based  on  these  principles.  If  it  proves  as  success- 
ful as  the  writer  anticipates,  the  pure  zinc  will  still  be 
prepared  electrolvlieallv  ;  but  the  starting  point  will  not  be 
zinc  sulphate,  but  the  zinc  which  separates  out  Iroin  the 
lead  baths. 

In  a  note  appended  to  the  above,  W.  liorchers  maintains 
the  opinions  he  had  previously  expressed. — D.  E.  J. 

Zinc  Extraction,  Electrolytic     B.  Neumann.     Chem.  Zeit. 

1896,' 20,  36—38. 
The  special  difficulty  in  the  way  of  electrolytic  zinc 
extraction  over  and  above  those  which  occur  in  the  treat 
ment  of  other  metals,  is  that  the  price  of  common  zinc  is 
M.  :i0  per  100  kilos.,  and  of  pure  zinc  only  M.  31  ;  whilst 
the  cost  of  electrolysing  zinc  sulphate  or  chloride  solutions 
with  a  current  of  2-5  volts  is  M.  1896  when  steam-power 
is  used,  or  M.  13*33  with  water-power.  With  a  surplus  of 
from  M.  11  to  M.  17  per  100  kilos,  to  pay  for  roasting, 
leachiDg,  &c,  the  process  cannot  compete  with  the  distil- 
lation method  for  ordinary  ores.  It  may  be  applicable  either 
to  ores  too  poor  to  treat  in  the  usual  way,  or  to  those 
containing  much  galena  and  silver,  which  give  difficulty  in 
mechanical  preparation  ;  or  it  may  be  applied  to  roasted 
pyrites  containing  too  much  zinc  to  render  it  useful  in  the 
iron  industry ;  or,  finally,  to  waste  zinc  products. 

In  practice  the  electrolyte  is  prepared  with  difficulty,  as 
the  anhydrous  or  basic  zinc  sulphate  from  the  roasted  ores 
dissolves  very  slowly,  aud  is  accompanied  by  iron,  which 
interferes  with  the  deposition  of  pure  zinc,  and  is  not  easily 
removed.  The  ferrous  oxide  is  not  precipitated  by  the  zinc 
oxide  with  which  the  ferric  compound  is  ordinarily  thrown 
down,  nor  is  it  completely  peroxidised  by  blowing  air  through 
the  hot  solution,  even  for  24  hours  (Chem.  Zeit.  1895,  19, 
221).  This  solubility  of  interfering  substances  negatives 
the  use  of  Luckow's  process,  in  which  the  roasted  ore  is 
made  the  anode,  But,  as  the  treatment  of  argentiferous 
blende  is  the  most  desirable,  it  must  be  remembered  that 
roasting  at  a  low  temperature  leads  to  the  deficient  solubility 
of  zinc  compounds,  whilst  very  strong  roasting  may  lead  to 
a  loss  of  70  per  cent,  of  the  silver.  Silver  sulphate  alone  is 
very  slightly  volatile,  but  the  presence  of  zinc  compounds 
has  been  shown  by  Malagati  and  Durocher  to  increase  thi 
loss.  The  roasting  of  this  mixed  ore,  followed  by  the 
leaching  out  of  the  zinc  and  the  smelting  of  the  residual 
silver-lead  compounds,  has  been  tried  frequently,  but  with  no 
success.  A  chloridising  roast  which  is  successfully  applied 
to  the  treatment  of  zinciferous  burnt  pyrites  at  I'iihrfurt-a.- 
d.-l.ahn  aud  at  Duisjrarg  is'not  applicable  to  these  on  s  bj 
reason  of  the  loss  of  silver,  which  may  amount  to  60  per 
.in.  \lt.r  roasting,  Ashcroft  extracts  zinc  with  ferric 
chloride  solution  (Zeits.  Elektrochem.  1895,  2, 
lleinzerling  with  magnesium  chloride  (Chem.  Zeit.  1892, 
16,  1864),  Hopfner  with  carnallite,  and  others  with  calcium 
chloride  ;  but  these  substances  do  not  appear  to  present  any 
advantages.  Ukaliue  zincate  solutions  have  been  recom- 
mended b)  Kiliani,  Burghard,  and  Ilopfuer,  but  no  working 
results  have  been  published. 


April  w,i896.]      THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


281 


Given  a  suitable   solution,  other  difficulties   arise  during 
electrolysis.     Unless  the  solution  be  constantly  neutralised, 

the  sulphuric  acid  formed  at  the  anode  soon  causes  a  rough 
■cathode  deposit  and  a  co-deposition  of  hydrogen.  But  if 
the  solution  be  basic  (and  zinc  sulphate  solution  readily 
dissolves  a  little  of  the  oxide),  a  zinc  sponge  comes  down, 
which  prevents  the  rolling  of  the  metal,  and  oxidises  on 
re-melting.  The  same  sponge  is  apt  to  deposit  if  the 
current  strength  be  less  than  150  amperes  per  sq.  in.  Mylius 
and  Fromm  (Zeits.  anorg.  Chem.  1895,  9,  144),  and 
Nahnsen  (Berg  u.  Hiitt.  Zeit.  1891,  50,  3S3),  consider 
that  the  sponge  is  due  to  the  presence  of  oxygen,  and  that 
it  contains  oxide  and  basic  salts;  whilst  others  refer  it  to 
the  formation  of  a  zinc  hydride.  Copper,  antimony,  and 
arsenic  (the  latter  even  in  such  small  quantities  as  0*04 
per  cent.)  interfere  with  the  precipitation.  The  solution 
must  be  faintly  acid  ;  the  best  results  are  obtained  with 
O-016  per  cent,  of  free  sulphuric  acid,  but  it  is  technically 
impossible  to  maintain  the  liquid  at  this  strength.  The 
presence  of  organic  salts  assists  the  deposition  of  zinc  for 
analytical  purposes;  and  the  use  of  oxalic  acid  has  been 
recommended  by  Pertsch  (Chem.  Zeit.  1893,  17,  283), 
lactic  acid  by  Jordis  (Zeits.  Elektrochem.  1895,  2,  148), 
and  acetic  acid  by  Watt  ;  but  the  cost  of  the  process  would 
be  considerably  enhanced  by  these  additions,  and  no  results 
have  yet  been  published.  To  prevent  the  formation  of  slime, 
Lindemann  (Chem.  Zeit.  1895,  19,  1357)  suspends  zinc 
sulphide  in  the  solution,  but  it  is  doubtful  whether  the 
evolution  of  hydrogen  sulphide  in  this  way  would  lead  to 
the  desired  result.  Siemens  and  Halske  (this  Journal, 
1893,  698)  recommend  for  the  same  object  hypocblorous 
or  hypohromous  acid.  The  use  of  diaphragms  has  fail.  I 
by  reason  of  the  difficulty  in  finding  a  suitable  material  for 
the  purpose.  Eorenz  (this  Journal,  1896,  39)  has  attempted 
the  electrolysis  of  fused  zinc  chloride.  But  apart  from  the 
difficulty  in  evaporating  the  solution  and  obtaining  anhy- 
drous salts,  and  in  finding  a  durable  material  for  the 
furnace,  the  process  is  technically  unmanageable.  In 
Lipine  (Upper  Silesia)  the  Silesian  Act.  Gesellseh.  f. 
Bergbau  has  tried  a  process  of  Nabnsen"s  for  the  extraction 
of  zinc  from  blende  (ZnS04  +  K.,S04  or  MgS04),  and 
Speyer  has  shown  (Zeits.  Elektrochem.  1895,  2,  46)  that 
small  quantities  of  99  •  98  per  cent.  Zn  were  obtained,  but 
the  cost  of  production  was  prohibitive.  Letrange  showed 
electrolytic  zinc  at  Chicago,  and   according  to  Goueh  (Berg 

u.  Hiitt.  Zeit.  1895,  54,  402)  this  process  may  yet  give  g I 

results.  An  English  company  is  erecting,  near  Sydney 
(N.S.W.),  works  to  treat  the  Broken  Hill  ores  (containing 
25  per  cent.  Pb,  26  per  cent.  Zn,  and  20  oz.  Ag  per  ton)  by- 
leaching  out  the  zinc  and  electrolysing  the  sulphate  :  but  it 
remains  to  be  seen  whether  they  will  succeed,  even  with  the 
cheap  ore  available.  The  electrolytic  zinc  at  present  in  the 
market  is  not  produced  from  ores,  but  either  from  zinc 
residues  or  from  the  comparatively  valueless  zinc  chloride 
solutions  of  larger  factories.  Of  the  two  available  solutions, 
sulphate  and  chloride,  the  latter  is  to  be  preferred,  because 
of  the  possibility  of  recovering  the  anode  chlorine  as  a 
by-product.— W.  G.  M. 

Electric  Furnace  for  1,000  Amperes.     J.  Pfleger.     Zeits. 

f.  Elektrochem.  2, 1895-96,  367—368. 

See  under  II.,  page  262. 

PATENTS. 

Copper,  Zinc,  and  other  Metal  Sheets,  Strips,  or  Wires, 
Improvements  in  ami  Apparatus  far  the  Manufacture  of, 
Electrically.  Cowper-Coles  Galvanising  Syndicate  and 
S.  O.  Cowper-Coles,  London.  EDg.  Pat.  2998,  Feb.  11, 
1895. 

According  to  this  improvement  the  cathode  consists  of  an 
endless  band  or  its  equivalent,  which  by  means  of  rollers  is 
caused  to  travel  slowly  through  the  electrolyte.  The 
cathode  may  be  formed  of  a  thin  flexible  sheet  or  band  of 
some  metal,  such  as  copper,  or  of  a  non-metallic  material 
rendered  conductive  by  a  coating  of  plumbago  or  any 
suitable  substance,  and  the  band  may  be  caused  to  pass,  if 
desired,  through  a  bath,  which  will  prevent  the  undue 
adherence  of  the  deposited  metal  thereto.     Rollers  are  pro- 


vided to  strip  the  deposit  from  one  or  both  sides  of  the 
travelling  cathode,  and  the  band  or  hands  of  metal  so 
obtained  are  passed  through  rails  which  divide  the  sheets 
longitudinally,  and  tiny  are  given  any  desired  sectional 
form  by  means  of  dies  or  formers. --G.  II.  B. 

Precious  Metals,  Improvements  in  Means  or  Apparatus 
for  the  Oblainment  of,  from  Ores  or  Materials  con- 
taining them.     1..  lVlatan,  Paris,   France,  and  F.  Clerici, 

Milan.'  Italy.     Eng.  Pat.  24,803,  Ore.  27.  1S95. 

Tins  invention  consists  in  an  electrolytic  cell  constructed 
for  facilitating  the  reactions  required  by  a  particular 
arrangement  of  anodes  and  cathodes,  and  of  means  whereby 
the  liquids  are  kept  in  circulation  during  the  electrolytic 
action.  The  bottom  of  the  electrolytic  vat,  which  is  also 
the  vessel  in  which  the  ore  or  other  substance  is  dissolved, 
is  lined  with  an  insulating  material,  such  as  cement  or 
ebonite,  and  is  covered  with  a  cathode  formed  of  amalga- 
mated copper  or  lead  plates  or  of  mercury.  The  two 
cylinders  or  drums  are  mounted  one  at  each  extremity  of 
the  inside  of  the  vat.  and  support  an  endless  hand  of 
nearly  the  same  width  as  the  vat  and  provided  with 
agitators  made  of  wood  or  other  non-conducting  material. 
In  order  to  maintain  a  proper  distance  between  the  belt  and 
the  agitators  and  the  cathode,  any  suitable  stretcher  or 
support  is  used.  The  belt  may  serve  as  an  auode  if  made 
of  a  conducting  material,  or  of  an  insulating  substance 
rendered  conductive  by  a  suitable  coating ;  or  a  fixed  anode 
may  be  employed,  and  the  belt  may  take  the  form  of  a  wide- 
meshed  trellis  of  non-conducting  material  passing  with  its 
agitating  arms  between  the  anode  and  the  cathode.  The 
solvent  preferred  is  a  dilute  alkaline  cyanide  solution  not 
exceeding  3  parts  cyanide  to  1,000  part-  water,  and  this 
solution  is  rendered  conductive  by  the  addition  of  sodium 
chloride.— G.  H.  R. 

Zinc  from  its  Ores,  A  Process  for  the  Electrolytic  Pro- 
duction of.  Siemens  Brothers  and  Co.,  London.  From 
Siemens  and  Halske,  Berlin,  Germany.  Eng.  Pat.  1575, 
Jan.  22,  1896. 

The  zinc  oxides  resulting  from  the  treatment  of  its  ores 
or  of  calamine  without  such  treatment,  is  dissolved  in  a 
solution  of  neutral  aluminium  sulphate,  A1..:'(S(  >4)  -r  lsJI.i  >. 
and  the  solution  thus  obtained  is  electrolysed  between  in- 
soluble anodes  at  a  pressure  of  about  3  volts  after  impurities 
have  been  removed  by  known  methods.  Zinc  is  deposited 
at  the  cathode,  and  oxygen  is  evolved  at  the  anode,  while 
the  basic  aluminium  sulphate  is  reconverted  into  neutral 
aluminium  sulphate,  which  is  ready  to  be  used  again.  As 
no  acid  is  formed,  the  deposited  zinc  is  not  redissolved,  and 
therefore  no  diaphragm  is  required.  The  bath  is  best  pre- 
pared by  dissolving  the  zinc  oxide  in  a  warm  solution 
containing  from  100  to  150  grms.  of  neutral  aluminium 
sulphate  per  litre.  — G.  H.  R. 


XII.-FATS,   OILS,   AND  SOAP. 

Fatty    Substances,  Saponification   »/'.      V.   Cochenhausen, 
Dingler's  polyt.  J.  1896,  10,  233—239. 

The  paper  is  largely  polemical,  disputing  certain  state- 
ments of  Lifschiitz.  The  conclusions  which  the  author 
seeks  to  establish  may  be  enumerated  thus : — The  belief 
that  many  saponifiable  materials,  e.g.,  oleic  acid,  undergo 
decomposition  (involving  further  consumption  of  alkali) 
when  digested  for  a  long  time,  and  at  a  high  temperature, 
with  strong  alcohohe  potash,  is  unfounded.  Such  a  reaction 
as  that  which  oleic  acid  undergoes  \>  hen  fused  with  caustic 
alkali,  does  not,  it  is  stated,  occur  udder  any  ordinary  con- 
ditions of  saponification  for  analytical  purposes.  Similar 
constancy  of  results,  in  spite  of  varying  procedure,  obtains 
with  wool  fat,  which  is  not  gradually  and  increasingly  acted 
on  by  caustic  potash  when  small  increments  in  temperature 
or  time  of  digestion  are  made.  It  is  incidentally  shown 
that  many  samples  of  commercial  oleic  acid  are  very  impure, 
containing  much  neutral  fat  and  unsaponifiable  matter. 

— B.  B. 
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Oils,  Vegetable  Lubricating,  Results  of  Analysis  of. 
A.  Fraenkel.  Mitt,  teebn.  Gewerbe-Museums,  1895,  [11 — 
12],  316— 'US. 

From  the  examination  of  numerous  Eamples  of  oil,  the 
author  has  arrived  at  the  following  figures  for  certain  of 
their  constants,  and  compares  them  with  the  limits 
specified  : — 

Olive  Oil. 


\  alue  funnel. 


Specified  Value. 


Iodine  number 

Acid  number 

Specific  gravity  al  15   C. 


81-88    m;-1-j 

5-19-  -261  II 

0-9142     "-'.IIT'2 


81—85 
0—12 
0-9142— 0-91» 


Castor  Oil. 

number 

Specific  gravity  at  15°  C. 

80-611    B5-06 

2-28— 5-38 

0-9626— O-'.n;  ft 

83    86 

0—12 

0-960—0-966 

lldjie  Oil. 


Iodine  number 

Saponification  number. 
Acid  number  . 


specific  gravity  at  15°  C. 


97-02     102-2 

17fs-177ti 

1-42—5-86 

0-9138-0-9152 


98—102 

175— ISO 

ii     6 

0-911-0-917 


— B.  B. 

Glycerin,  The  Manufacture  of.     V.  Jean.      Rev.  de  Chim. 
lnd.  1896,  7,  33—35. 

Most  of  the  glycerin  of  commerce  is  manufactured  by  the 
hydrolysis  of  stearin  with  water  and  magnesia  i  1  I  per 
cent.),  under,  a  pressure  of  9 — 9  f  atmospheres  (a  method 
stated  to  yield  glycerin  in  a  condition  of  greater  purity  than 
does  the  method  with  lime),  or,  more  usually,  with  lime 
(3  per  cent.)  under  a  lower  pressure. 

For  the  hydrolysis  of  fatty  oils,  vfitn  a  view  to  the  utili- 
sation in  the  manufacture  of  soap  of  the  fatty  acids  pro- 
duced, the  process  of  Poulain  aud  Michaud  is  also  employed. 
It  consists  in  heating  the  fatty  oils  under  pressure  with 
zinc  oxide  or  zinc  dust,  and  has  the  advantage  of  yielding, 
along  with  fatty  acids  in  the  free  state,  simp  compounds, 
which  do  not  require  to  be  decomposed  with  sulphuric 
acid,  as  in  the  case  of  the  magnesia  and  lime  processes, 
but  which  may  be  at  ouee  converted  into  soda  soaps,  as  the 
zinc  oxide  present  in  them  is  soluble  in  the  caustic  soda 
employed,  and  is  removed  in  the  waste  lyes.  The  process 
has  especial  value  for  the  treatment  of  palm  oil,  as  it  gives 
a  mixture  of  fatty  acids  almost  free  from  colour.  A  yield 
of  C  per  cent,  of  glycerin  is  obtained  when  3,000  kilos,  of 
oil  are  heated  with  water  and  10  kilos,  of  zinc  dust  for  six 
hours  under  a  pressure  of  8 — 9  kilos,  per  square  centi- 
metre. 

The  recovery  of  glycerin  from  the  waste  lyes  of  the  soap- 
works  is,  when  the  caustic  lyes  are  prepared  from  si 
manufactured  by  the  ammonia  process,  relatively  simple. 
The  waste  lyes  are  neutralised  with  an  acid,  or  treated  with 
a  salt,  which  will  precipitate  the  albuminous,  Sec.  matters 
present,  and,  after  the  removal  of  these,  they  are  .\  aporated, 
to  separate  the  salts,  the  residual  glycerin  being  purified  by 
distillation  under  reduced  pressure. 

With  the  waste  soap-lyes  from  causticised  Leblanc  soda, 
the  operations  are  mote  tedious  and  difficult,  as  the  glycerin 
is  in  this  case  accompanied  by  sodium  sulphide  and  thio- 
sulphate,  in  addition  to  the  gelatinous  and  other  organic 
matters,  sodium  carbonate,  chloride,  and  hydroxide,  ordi- 
narily present.  The  sulphuretted  compounds  formed  when 
such  lyes  are  neutralised  would,  if  measures  were  not  taken 

i  .L, iite  this,  lender  very  impure  the  glycerin  obtained  on 
distillation,  fine  of  the  methods  proposed  for  dealing  with 
these  lyes,  namely,  thai  of  oxidation  with  calcium  hypo- 
chlorite, after  neutralisation,  is  unsatisfactory,  as  it  gives 
a  product  containing  objectionable  oxidation  derivatives. 
Another  method — decomposition  with  iron  and  hydro- 
acid — is  more  satisfactory.  I  irons  and  Depoufly 
!,.!  ,i-  i  practicable  method,  the  treatment  or 
the  magma,  left  on  evaporation  of  the  lyes,  with  oleic  acid, 


in  an  atmosphere  of  carbon  dioxide,  at  170° — 17.">Q,  in  an 
apparatus  provided  with  an  agitator.  I'nder  these  condi- 
tions the  glycerin  combines  with  the  oleic  acid,  forming  an 
oil  which  contains  twice  as  much  glycerin  as  natural  olein. 
This  is  washed  with  water  and  then  hydrolysed. — E.  1!. 

Fatty  Bodies,  Unsaturated,  Action  of  Sulphur  on. 

J.  Altsehul.     Zeits.  f.  Aug.  Cheni.  1895,  535. 

Benedikt  and  llzer  showed  that  on  heating  oleic  acid  with 
sulphur  to  between  200'  and  300°  C,  sulphuretted  hydrogen 
was  evolved  through  the  conversion  of  oleic  acid  into 
sulpholeic  acid,  hut  it  appears  that  the  action  of  sulphur 
upon  unsaturated  fatty  bodies  and  at  temperatures  at  which 
re-evolution  of  sulphuretted  hydrogen  takes  place,  has  never 
been  investigated.  On  heating  oleic  acid  with  10  per  cent, 
of  sulphur  to  from  130°  to  150°  C,  the  sulphur  gradually 
dissolves,  and  does  not  crystallise  out  again  on  cooling. 
The  oleic  acid  thus  treated  dissolves  in  ether  without  any 
sulphur  separating  out.  In  the  same  way  all  unsaturated 
fatty  oils  behave.  That  in  this  treatment  the  sulphur  has 
entered  into  combination  with  the  fatty  acids,  is  proved  by 
the  observation  that  the  saponification  of  oils  treated  with 
sulphur  in  the  manner  above  described,  leads  to  the  for- 
mation of  salts  of  true  sulphuretted  fatty  acids,  which  can  be 
obtained  from  them  in  the  free  state  by  the  action  of  acids. 
Since  in  the  reaction  between  sulphur  and  oils,  no  sul- 
phuretted hydrogen  is  evolved,  the  sulphuretted  compounds 
obtained  must  he  addition  products.  The  saponification  of 
these  sulphuretted  compounds  of  the  tatty  oils  and  acids  must, 
however,  be  carried  out  in  the  cold,  as  their  hot  saponification 
is  accompanied  by  a  more  or  less  complete  elimination  of  the 
sulphur.  <  )ils  that  are  not  very  readily  saponifiable,  such  as 
linseed  oil,  receive  an  admixture  of  cocoa-nut  oil,  when 
their  complete  saponification  at  a  temperature  of  J.'i  ( '.  is 
easily  effected.  It  is  very  probable  that  these  sulphur 
addition  products  of  the  unsaturated  fatty  oils  are  closely 
analogous  to  the  oxidation  products  of  those  bodies  which 
are  obtained  either  by  exposing  them  to  the  air  in  thin 
layers  at  ordinary  temperatures,  or  by  blowing  air  through 
them  at  higher  temperatures.  For  the  latter,  Heuriques 
showed  that  they  can  be  converted  into  india-rubber  sub- 
stitute, with  a  much  smaller  percentage  of  chloride  of  sulphur 
than  the  oils  in  their  original  condition  require,  and  exactly 
the  same  is  true  for  the  sulphuretted  oils. — C.  O.  W. 

Fatty  Bodies,  Unsaturated,  Action  of  Sulphur  on. 
K.  Henriques.     Zeits.  f.  Ang.  Chem.  1895,  691. 

\i  i-iihi'-  siatement  (see  preceding  abstract)  that  the 
treatment  of  unsaturated  oils  with  sulphur  at  low  tem- 
peratures results  in  the  formation  exclusively  of  addition 
products,  is  not  quite  correct,  neither  can  it  be  said  that  at 
high  temperatures  only  substitution  products  are  formed. 
Indeed  substitution  and  addition  seem  always  to  take  place 
concurrently,  though  the  former  is  favoured  by  high  tem- 
peratures, the  latter  by  low  ones.  The  high  iodine  numbers 
of  flu-  fatty  acids  obtained  by  the  saponification  of"  brown 
india-rubber  substitute-  are  in  no  way  opposed  to  the 
assumption  of  these  substitutes  being  addition  products. 
Altschul's  method  of  saponifying  his  sulphuretted  oils  in 
the  cold,  in  conjunction  with  a  certain  quantity  v\'  cocoa-nut 
oil,  is  not  very  satisfactory  fur  analytical  purposes.  The 
same  result  is  better  obtained  by  saponifying  the  sulphuretted 
oil,  dissolved  in  petroleum  spirit,  with  standard  alcoholic 
sola.  Analysing  in  this  manner  a  number  of  sulphuretted 
oils,  cold  saponification  always  j  ielded  fatty  acids  containing 
more  sulphur  than  when  the  saponification  was  carried  oul 
at  higher  temperatures,  but  the  amount  of  sulphur  remaining 
m  the  fatty  acids  was  always  rather  less  than  the  total 
sulphur  contained  in  the  substitute,  so  that  the  latter  must 
either  contain  free  sulphur,  which  is  highly  improbable,  or 
it  musl  lie  admitted  that  even  in  the  process  of  cold 
saponification,  sulphur,  in  the  form  of  hydrogen  sulphide, 
is  eliminated.  — C.  O.  W. 

Transparent  Soap,  Alcohol  used  in   Ihe  Manufacture  of  i 
Denaturing  the  loiter.     R.  Hirsch.     Die  Chem.  Ind.  L895, 

18,  475-J7'-,. 

It  has  recently  been  permitted— tentatively  at  least — to 
employ,   in   the  manufai  tun-   of    transparent    soap,   spirit 
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denatured  by  means  of  methyl  alcohol  (I  per  cent.),  castor 
oil(i  percent.-),  caustic  soda  solution  (\  per  cent.).  These 
ingredients,  according  to  the  author,  have  no  injurious 
effect  on  the  transparency  and  odour,  &c,  of  the  finished 
soap.  He  suggests,  however,  that  in  order  to  render  the 
spirit  completely  andrinkable,  larger  proportions  of  castor 
oil  (10  per  cent"),  aud  of  soda  solution  (2  per  cent.),  should 
be  added;  whilst  the  methyl  alcohol,  on  account  of  its 
high  price,  might  be  replaced  by  various  essential  oils 
(  f  to  2  percent,  of  bergamot,  &c).  The  latter  are  required 
in  any  case,  as  scent,  and  would  not  therefore  add  to  the 
total  cost. 

Treu  and  Nuglisch  (ibid.  1895,  499—501)  severely 
criticise  the  author's  suggestions, — chiefly  on  the  score  of 
costliness,—  and  state  thai  most  of  the  ethereal  oils  in  eon- 
tact  with  alcoholic  caustic  soda,  would  he  gradual!} 
posed  or  more  or  less  spoiled.  To  this  llirseh  replies  I  ibid. 
1896,  80),  pointing  out  that  in  alcoholic  solution  castor 
oil  and  soda  rapidly  react  to  form  soap,  so  that  no  injury 
can  result  to  the  essences  added. — H.  T.  P. 

Cold  Saponification.    11.  Henriques.    Zeits.  f.  ang.  Chem. 
1895,  721. 

See  under  XXIH.,  page  299. 

Oil  Cukes  and  other  Feeding  Stuffs,  Free  Fatty  At  ids  in. 

B.  Dyer  and  .1.  F.  H.  Gilbnrd".     Analyst.  20,  241. 

See  under  XVIII.  A.,  page  288. 

Saturation   und    Critical    Ttmperatures      Testing    Sutter, 

Fats,  Oils,  .ye.].    Crismer   and    Motteu,    Assoc.    Beige 
I  aim.     I  hem.  Zeit.  1896,  20,  41. 

See  under  XXIV.,  page  300. 

PATENTS. 

Oil-Mill   Presses,  Anglo-American,   Improvements   in    the 
Construction  and  Working  of.  aud  in  the  ( 'onvt  i 
Taper  Bo     Pn  sses  into.  '  G.  E.  Selby,  Hull.     Eng.  Pat. 
8323,  April  26,  1895. 

Structural  alterations  are  proposed  and  claimed  of  such 
a  kind,  that  besides  the  conversion  foreshadowed  in  the 
title,  in  the  working  it  is  stated,  greater  cleanliness  is 
secured,  general  construction  is   simplified,  and   increased 

economy  effected. — J.  J.  K. 

Soap,  Tormintil,    An    Improved    Process  for  making,  by 
the  Cold    Pro  ess.     W.  P.  Thompson,  Liverpool.     ling- 
Pat.  8814,  May  3,  1895.      From  J.  1!.  I  tkic,  Woi 
Germany. 

Caustic  soda-lye  is  run  into  cocoa-nut  oil  with  stirring,  and 
there  is  added  to  the  mass  a  mixture  of  extract  of  tormentil, 
tincture  of  tormentil,  sassafras  oil,  sandal-wood  oil,  oil 
of  fennel,  and  oil  of  violets.  The  extract  of  tormentil 
imparts  to  the  soap  a  bluish-brown  tint. — J.  J.  K. 


Separating  Oleaginous  Matter  fi 
for.       J.    F.    L 
U.S.A.     Eng 


ginous  Matter  from  a  Solvent,  Apparatus 
Lester  and  A.  Eiccio,  Atlanta,  Georgia, 
Pat.  23,159,  Dec.  :'.,  1895. 

This  is  an  apparatus  designed  for  the  purpose  of  separating 
oils  or  fats  from  the  hydrocarbon  solvent  used  in  their 
extraction  from  seeds  or  animal  matter,  without  the  aid 
of  beat.  The  still  employed  is  placed  inside  a  closed 
vessel  filled  with  cold  water,  in  which  is  a  coil  for  con- 
densing the  vaporised  solvent,  as  it  is  withdrawn  by  means 
..f  a  vacuum  pump.  The  novel  feature  consists  in  the 
principle  that  when  a  vacuum  is  formed  in  the  still,  the 
solvent  rapidly  vaporises,  and,  on  being  pumped  into 
the  condenser,  the  latent  heat  which  it  contains  passes 
into  the  water,  becoming  sensible  heat,  which  then  warms 
the  oil  in  the  still,  thus  assisting  the  distillation,  until  the 
whole  of  the  solvent  has  been  vaporised  aud  condensed. 

—J.  J.  K. 


X1II.-FIGMENTS,  PAINTS ;  KESINS, 
VAENISHES ;  INDIA-KUBBEK.  Etc. 

(.4.)— PIGMENTS,  PAINTS. 

Bronze-Colour  Manufacture,  Developments  in.     K.  Odern- 
heimer.     Dingl.  pulyt.  .1.  1896,  299,  43 — '8. 

In  this  manufacture,  thin  hammered  brass  leaf  is  reduced  to 
metallic  <iu-t,  after  which  it  is  graded  as  to  size.  For  the 
coarser  kind  of  powders  the  material  is  subjected  in  the 
polishing  mill  to  the  action  of  steel  wire  brushes  rubbing 
against  the  steel  walls  of  a  closed  cylinder,  a  small  pro- 
portion of  fatty  matter  being  added  to  prevent  oxidation. 
To  reduce  to  still  finer  condition,  the  powder  is  commonly 
rubbed  with  gum-arabic  solution,  and  washed  and  dried 
at  the  lowest  possible  temperature.  Oxygen,  moist  carbon 
dioxide,  and  hydrogen  sulphide  tarnish  the  powdered  metal. 
I:  >  i  uthal,  in  1893,  endeavoured  to  avoid  the  tarnishing  by 
these  gases  in  the  air,  by  conducting  the  operations  either 
in  a  vacuous  chamber,  or  in  one  supplied  with  air,  from 
which  oxygen  ami  harmful  gases  had  been  absorbed. 
When  a  vacuum  is  used,  an  electro-motor  forms  a  con- 
venient driving  agent  for  the  rotating  mechanisms,  as  it 
may  be  itself  enclosed  within  the  exhausted  chamber,  aud 
obviates  the  necessity  for  packing  a  rotating  joint,  air- 
tight. Sichelstiel,  in  1891,  patented  a  pattern  of  stamp 
by  which  the  agglomeration  of  bronze  particles  iu  places 
where  they  are  hut  little  rubbed,  is  prevented  (Ger.  Pat. 
81,420,  1894).  Sattler  (Ger.  Pat.  61,069,  1891)  combines 
a  grinding  mill,  in  which  roughened  steel  balls  rub  against 
hard  steel  nb-,  will,  a  polishing  mill,  in  the  same  apparatus. 
The  Colouring  of  Bronze  -  Powder. — The  powder  is 
heated  in  open  vessels  with  oil  and  vinegar,  or  with  wax, 
paraffin,  or  oils  containing  sulphur;  or  (by  Buchner's 
process)  by  shaking  in  a  closed  vessel  with  hydrogen  sul- 
phide solution,  letting  Stand  for  2  1  hours,  drying,  and  heating 
in  an  oil-bath  until  sufficiently  coloured ;  or  by  th<  fumes  of 
ammonium  sulphide;  or  by  heating  (brass)  in  stannous 
chloride  solution.  Zinc-dust  is  frequently  coated  with  brass 
by  simple  immersion  in  a  copper  and  zinc  cyanide  solution, 
the  powder  being  kept  in  agitation  by  means  of  brushes  (see 
this  Journal,  1894,  13,  893  and  958);  it  is  then  treated 
finally  in  the  usual  polishing  mill.  Copper  is  best  obtained 
for  use  as  bronze-powder  by  the  reduction  of  finely-ground 
copper  oxide  in  hydrocarbon  vapours. 

Bismuth-A  Inminium  Bronze-Powder. — Lehmann  (Ger, 
I'at.  14,242,  1887)  prepares  bronze-powder  from  an  alloy 
containing  5  to  10  percent,  of  Al,  and  0-05  to  0'1  per  cent. 
of  bismuth.  The  filings  of  this  are  heated,  crushed  under 
stamps,  the  powder  again  heated,  rubbed,  sifted,  aud 
polished  between  rolls.  The  shade  of  colour  is  altered  by 
varying  the  percentage  of  aluminium,  and  by  heating  in 
air. 

Improvements  in  Bronzing  Apparatus.  —  Supf  has 
patented  a  process  of  direct  printing  in  bronze  (Ger.  Pat. 
74,452  aud  74,453,  1893).  The  bronze  is  washed  by  means 
of  hypochlorite  of  soda  (eau  de  Javelle),  aDd  in  polishing,  a 
small  quantity  of  refined  glycerin  is  added:  the  powder  is 
then  mixed  with  dissolved  albumin  and  glycerin,  and  finally 
ground  with  gum-solution,  beer,  and  carbolic  solution  to  a 
suitable  paste.  For  printing  on  felt-like  material-,  the  colour 
i-  mixed  in  the  necessary  proportion  with  1,500  grins,  of 
dammar  and  1 ,600  grins,  of  boiled  linseed  oil.  Blancan  (Ger. 
Pat.  73,  266, 1892)  has  also  patented  a  direct-printing  bronze. 
by  mixing  aluminium-bronze  ponder  with  a  solution  of 
shellac  in  borax  water,  with  the  addition  of  oxgalls  to 
render  the  paint  supple  alter  drying.  For  "  liquid 
bronzes,"  the  action  of  the  fluid  medium  upon  the  metal 
must  be  avoided.  Stroschein  (Ger.  I'at.  :>2.'.i7:!,  1889) 
accomplishes  this  by  dissolving  dammar  in  benzene  and 
neutralising  any  acidity  with  ammonia  before  mixing  the 
bronze-powder  with  it.  Fer!  (see  this  Journal,  1894,  13. 
1G4)  uses  a  solution  of  pyroxylin  in  acetic  ether  or  ainyl 
acetate.  Meurer  (Ger.  Pat.  76,2:20,  1894)  coats  metal 
surfaces  with  aluminium  by  sprinkling  the  powdered  material 
upon  a  half-dry  film  of  tar  painted  upon  them  ;  the  object 
is  then  heated  to  3(10" — 350° C.  in  a  muffle,  when  the  varnish 
melts,  and  the  aluminium  forms  a  smooth,  bright  surface 
that  i-  readily  cleansed  by  washing. 
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Bronze  Substitutes. — Mosaic  gold  was  one  of  the  chief 
of  these,  and  is  still  used  almost  universally  for  treating 
lamp  stems,  as  bronze-powders  are  ruined  by  the  acidity  of 
the  varnish  employed.  Coloured  mica  bronzes  are  now 
made  by  Sachs,  Meyer,  and  Gerstendorffer,  of  New  York 
(this  Journal,  1894,  13,532).  They  are  now,  however, 
displaced  by  tin  bronzes  coloured  with  coal-tar  dyes.  The 
mica  bronzes  were  obtained  by  crushing  the  material  in 
stamps,  boiling  with  hydrochloric  acid  to  remove  traces  of 
iron,  washing  well,  and  sifting.  The  powder  was  used 
white,  or  tinted  with  aniline  colours.  To  colour  the  mica 
powder,  the  New  York  firm  treat  it  with  dilute  solution  of 
white  of  egg,  dry  it,  and  after  steaming,  place  it  in  the 
colour  vat ;  bronze  powder  is  mixed  with  it  to  increase  the 
lustre.  Silver  and  gold  are  cheaply  obtained  in  powder  by 
painting  a  mixture  of  one  of  their  salts  ivith  gum  Senegal 
upon  a  glass  plate  and  placing  it  in  an  atmosphere  of 
hydrogen  phosphide ;  after  drying,  the  coating  may  be  washed 
off  the  plate  and  pulverised.  Lead  and  tin  give  metal-like 
powder,  by  treating  their  salts  with  hydrogen  sulphide  after 
the  same  manner.— W.  G.  M. 

PATENT. 
Paper,  Wood,  Metals,  Canvas,  and  other  Materials, 
Improvements  relating  to  Ornamenting,  Printing,  and 
Writing  on.  H.  Thicker,  London.  Eng.  Pat.  6938, 
April  4,  1895. 
Any  kind  of  plain,  tinted,  or  coloured  writing  paper  is 
covered  wholly  or  partly  with  a  solution  of  colouring 
matter  made  from  aniline  or  other  chemical  material  (with, 
in  some  cases,  the  addition  of  a  mordant,  to  prevent  it 
from  being  washed  out),  which  can  only  be  discharged  by 
means  of  acids,  alkalis,  or  other  chemicals.  The  paper  is 
then  written  upon,  stamped,  or  printed  with  a  chemical 
fluid  or  ink,  composed  of  a  solution  of  calcium  hypochlorite 
in  distilled  water  with  the  addition  of  a  little  acetic  acid 
The  action  of  this  ink  leaves  the  parts,  which  have  been 
impressed  with  it,  bare,  thus  exposing  the  colour  of  the 
under  surface  of  the  paper.  Combination  colours  can  also 
be  used.  The  process  is  said  to  be  suiiable  for  the  manu- 
facture of  cheques  and  bankers'  drafts  to  prevent  forgery 
and  alterations. — J.  J.  K. 

(B.)— RESINS,  VARNISHES. 
PATENTS. 

Waterproof  Coating   Compositions  for   Wearing  Apparel. 
Covers,  Engine  and  other  Packings,  Avid  Tank  Linings, 
and  for  oilier  Uses,  Improvements  in  the  Manufacture  of . 
C.  J.  Grist,  London.     Eng.  Pat.  21,742,  Nov.  15,  1895. 
Linseed  oil  is  boiled  with  litharge  for  24  hours  at  400°  F., 
the  mixture  being  kept  in  motion  during  this  time  and  for 
a  further  24  hours,  after  which  the  oil  is  allowed  to  cool  to 
its  normal  temperature.     Any  fibrous  substance,  such  as 
jute,  hemp,  and  cotton,  after  carding  to  free   it  from  dele- 
terious foreign  matter,   and  drying  to  expel  all  moisture, 


are  immersed  in  a  loosened  and  graduated  condition  in  the 
oil,  and  immediately  taken  out  again,  when  they  are  placed 
in  a  hydro-extractor  to  extract  the  superfluous  oil.  The  fibre 
is  now  spread  loosely  on  wire  gauze,  and  a  current  of 
heated  air  blown  through  it  till  each  particle  of  adhering 
oil  has  been  oxidised  and  dried.  The  operation  of  dipping 
and  oxidising  is  repeated  twice.  The  fibre  is  then  ground 
into  a  homogeneous  condition,  and  placed  in  crushing  rolls 
with  the  addition  of  5  per  cent,  to  10  per  cent,  of  powdered 
sulphur ;  after  being  thoroughly  mixed  it  is  allowed  to 
cool,  replaced  in  the  rolls,  and  any  desired  colouring  matter 
added.     It  is  then  ready  for  waterproofing  goods. — J.  J.  K. 

Oil  [For  Finisliing  Wood],  and  of  a  Varnish  Prepared 
therefrom,  Improvements  in  the  Manufacture  of.  L. 
Knoche,  Ilamm,  Germany.  Eng.  Pat.  24,22 1,  Dec.  18, 
1895. 
20OLB.  of  oil  pressed  from  the  berries  of  a  tree  called  "  Abura 
Giri  "  or  "  Japanese  wood  oil,"  are  boiled  until  a  tempera- 
ture of  205°  C.  is  reached,  and  maintained  at  this  tempera- 
ture for  three  hours  to  render  the  oil  of  greater  density.  It 
is  then  cooled  down  to  180°  C,  and  To  lb.  of  naphtha  or 
turpentine  are  thoroughly  mixed  with  the  oil  to  cause  it 
to  flow  freely.  Linseed  oil  may  also  be  mixed  with  the  raw- 
oil  and  treated  in  the  same  manner.  The  oil  compound 
produced  is  said  to  be  superior  and  more  durable  than 
either  linseed  or  cotton  seed  oils.  A  mixture  of  equal 
parts  of  this  oil  compound  and  ordinary  varnish  is  said  to 
produce  a  new  varnish,  which  is  superior  in  finish  and 
brilliancy. — J.  J.  K. 

Sheet  Glass,  A  New  Produet  for  Use  in  Substitution  of, 
for  Windows,  Engraved  Glass.  Painted  Glass,  Blimls, 
Curtains,  and  other  Purposes.  J.  Badon,  Brussels, 
Eng.  Pat.  24,263,  Dec.  18,  1895. 

See  under  VIII.,  page  275. 

(G\)— INDIA-RUBBER,  &c. 

Unsaturated  Faltg   Bodies,  Sulphur,  its  Action  on. 
J.  Altschul.     Zeits.  f.  angew.  Chem.  1895,  535. 

See  under  XII.,  page  282. 

Unsaturated  Fatty  Bodies,  Sulphur,  its  Action  on. 
R.  Henriques.     Zeits.  f.  angew.  Chem.  1895,  C9!. 

See  under  XII.,  page  282. 

XIV.-TANNING,  LEATHER.  GLUE,  SIZE. 

Glue  and  Glue-yielding  Substances,  Composition  of 
W.  Eahrion.     Zeits.  f.  angew.  Chem.  1895,  529. 

The  method  for  the  analysis  of  leather  described  by  the 
author  in  a  former  paper  (this  Journal,  1895,  lo72>  i- 
also  applicable'  to  the  analysis  of  glua  and  glue-yielding 
substances.  The  author  analysed  by  this  method  a  number 
of  materials  with  the  following  results  :  — 


Moisture. 

Mineral 
Matter. 

Unsaponifiablc 
Matter. 

Fatty  Acids. 

Liquid 
Oxy-Acids. 

Solid 
Oxy-Acids. 

13-74 
19-15 
11  -23 

9-119 
WOO 

1-80 
0  25 
10-00 

roo 

53-87 

0-48 
0-72 
9-74 

0-B8 
4-81 

0-08 
0-18 
o-'.m 
1-03 
4-23 

0-04 
0-08 
i.-  Hi 
0-29 
0-19 

0-27 
0-37 
1-01 
l-l'.l 
I-. 

83'SS 

79-25 
W51 

B7-62 
25*88 

Water  for  Tanneries,  Valuation  of .    A.  Battel.     Dingler's 

polyt.  Jour.  1K9G,  299,  136—144. 
Tut.  waters  A,  15,  C,  and  D  (see  table)  wen-  found  by 
Simand  (Gerber,  1889,15,  No.  :itil  )  to  be  good  for  the 
purposes  of  a  tannery,  whilst  K  was  very  unfavourable,  both 
on  account  of  its  high  content  of  carbonates  and  its  excess 
of  chlorides.  In  this  water  (E)  sole-leather  hides  plumped 
very  badly  and  were  difficult  to  tan.  The  water  B  plumped 
the  hides"  quickly  and  tannage  was  comparatively  rapid. 
A  left  the  hides  somewhat  softer  in  the  suspender.-,  a  result 


— C.  o.  \v. 

which  Simand   attributes  to   the  higher  temperature  of  this 
water  than  that   of   1!,   which   it   closeh   resembles   in  other 

IVSJH'CtS. 

Water  No.  20  i-  very  soft,  but  contains  much  organic 
matter  besides  that  held  in  suspension  (0'7  mgrni.  per  litre). 
In  such  a  case  filtration  of  the  water  through  spent  bark, 
and  provision  for  keeping  the  soaks  as  cool  as  possible, 
should  be  resorted  to. 

Xos.  21  and  22  suffer  from  excessive  hardness,  and  gave 
very  poor  results,  probably  due  to  over-plumping  and  con- 
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traction  of  the  grain,  slow  tannage  ami  haul  leather  being 
the  main  fault*.  No.  23  produced  a  leather  showing  black 
specks,  which  the  tanner  attributed  to  the  iron,  but  which 
were  more  probably  due  to  organic  lime  salts  or  putrefac- 
tive bacteria,  for  the  water  was  comparatively  rich  in 
organic  matter. 

In  the  case  of  several  of  the  waters  here  given  the 
practical  results  are  at  variance  with  those  which  would 
be  expected  from  our  knowledge  of  the  effect  of  tin- 
presence  or  absence  of  this  or  that  salt  on  the  hide.  Thus 
with  water  No.  4  an  excellent  oak-tanned  sole  leather  is 
made,  in  spite  of  its  extreme  softness  ami  poverty  in  sul- 
l>hatc~.  The  same  may  be  said  of  No.  11,  whilst  the 
abnormal  hardness  of  No.  15  and  the  excess  of  alkali 
sulphates  in  Xo.  17  do  not  prevent  the  production  of  a  mild 
upper  leather,  so  that  these  waters  cannot  be  supposed  to 
cause  excessive   plumping.     The    high  content    of  iron  in 


Nos.  5  and  16  does  not  seem  to  have  any  prejudicial  effeet 
on  the  colour  of  the  finished  leather,  since  no  complaints 
have  been  made  in  this  respect.  Particularly  remarkable 
is  the  fact  that  a  good  product  is  sent  out  from  the  factories 
using  waters  Nos.  1:!  and  14,  which  the  majority  of 
experts  would  certainly  condemn  for  tannery  use. 

The  author  concludes  that  whilst  it  must  be  admitted 
that  the  separate  constituents  of  a  water,  together  with  its 
physical  properties,  have  a  weighty  effect  on  the  individual 
operations  of  the  tannery,  there  is  no  doubt  that  every 
water,  save  mineral  waters  an  1  sea  water,  may  he  employed 
by  the  tanner.  It  must  not,  however,  be  forgotten  that  in 
the  majority  of  cases,  it  is  essential  that  the  tanner  should 
have  an  intimate  knowledge  of  the  properties  of  his  water, 
ami  should  arrange  his  practice  in  such  a  way  that  these 
shall  not  prove  injurious. 


Mgrms.  per  Litre. 


B. 


C. 


D. 


E. 


(Xa.KiCl   

N  i    K     SO,   



.'.v.'".'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.. 
raC<  ij 



Mg<  O, 

r.  ii,.  al<i  .  i\o  

Insoluble  and  suspended  matter 

Loss  on  ignition 

Permanent  hardness* 

Temporary  hardness' 

Total  hardness*  

•  tun  permanganate  consumption  . 


66 


22'8 

:;s:_. 

i'a 
22- 1 
2-« 

flil° 
6-95° 


15-5 
224 

W2 

39:a 

.Vli 

:;r;> 
2-92 
8*W 
6*56 


11-9 
25-2 
98*4 

59-0 
l.v: 
11-08° 


termined. 


27-3 
141-.; 

8.',  4 

s'o 
21-7 

ri25 
12-36° 

15'  17 


71.-.  -7 


..+ 
234-8 

405-0 
871-3 

148-5 

Til 

15-6 

11-65 

is-  IS 


0-8 
4-8 
1-6 


Trace 
20 


170 


133 


2PS 
SI -4 


20-7 

27-7 

17: 1 
9-0 

92-0 
2-85° 

li'17 
:;■:..; 
9-1 


»:- 1 

7-5 
32-3 


161 

i:5 

.VII 

22-0 
0*99 

iV:», 
17  a 


200-1 


51-4 
113-7 
14.V2 

3.V2 
3-0 

78-0 
6-6S° 
10-93° 
17'61° 
13-5 


Mgrms.  per  Litre. 


16. 


17. 


20. 


21. 


(Xa.KiCl 

(Xa.Kl.so,  

(Na,K),C03  

I     II    I       

-         

1  al  0 

Mgl      

M-.   0 

IV. II,   A    0  .  I'.D-,   

Insoluble  and  suspended  matter  . 

Loss  on  ignition 

Permanent  hardness* 

Temporary  hardness* 

Total  hardness* 


Potassium  permanganate  consumption  . 


199-5 

21 :1 

26-0 

1-0 

ios'b 

10-79 
15-120 

-    I 


23'2 
3J-4 

4-s 


38-6 
0-8 

47-H 
2-00 
22-78 
24-78 
13-3 


*  German  degrees,  1°  =  10  mgrms.  CaO  per  litre. 

Calf  Leather  Dyeing.     F.  Kast.     l-arber  Zeit.  1896,  7,  98. 
See  under  VI.,  page  272. 

Tannin,  Determination  oj,  by  Metallic  Oxides.  W.  II.  Krug. 
J.  Amer.  Chem.  Soc.  1895,  17,  811. 

See  under  XXIII.,  page  299. 

PATENTS. 

Tunning  and  Preparing  Leather,  Manufacture  of  a  New 
Ami  and  Glycerin,  or  Acid,  Glycerin,  and  Alcohol 
Mixture,  and  its  Application  for.  M.  Schnieltzer  and 
C.  Aschman,  Ettelbruck,  Luxemburg.  Eng.  Pat.  7365, 
April  10,  1895. 

Is  order  to  "swill"  hides  in  an  acid  bath,  so  as  to  obtain 
leather  which  is  supple  and  not  liable  to  crack  in  bending, 
a  liquor  is  used  which  is  prepared  as  follows: — 3 -5  parts 
of  crude  methylated  spirit  are  mixed  with  4  parts  of  crude 
glycerin,  and  15  parts  of  sulphuric  acid  (60°  Beaume)  are 
added  while  constantly  stirring.  When  this  mixture  has 
cooled  it  is  added  to  water  in  the  proportion  of  7  litres  to 
5,000  litres  of  water.  For  thick  and  fresh  hides  and  for 
trans-atlantic  dry  hides  the  proportion  of  glycerin  is 
increased.  The  mixture  of  methylated  spirit,  glycerin, 
and  sulphuric  acid  is  to  be  known  as  "  Malattinic  acid." 

—A.  G.  B. 


5-8 

n-o 

28-2 


120-4 

li:i' 
10-3 

!-ii 
66'  i 

5-741- 

7-71 


8-9 
123-1 


45-7 
230-7 

6:1 
1*0 

ss'o 

3-88° 
15-21 


15-0 
5-5 


30-4 

7:1 
2-0 
70 
54-0 
2-00° 

1,    Is 

-'■is 
C9  -3 


43 '7 
L80-0 


nr  i 
9-6 

2W:i; 

22-11 

182-0 
20-26 
IS     - 
35-64° 


86-0 
2  Hi '2 
105  1 


394-6 

1S7:5 
9-0 
6-0 
266-0 
■2-110 
32-60 
34-68 
6-4 


52-9 
10-8 


2.V2 
10-0 

102-0 
2-00° 
9-01° 

ll-iil 
? 


t  Calcium  nitrate,  28'S  mgrms.  per  litre. 


-A.  G.  B. 


Tannic  Extracts,  An  Improved  Process  for  Decolorising 
and  Clarifying.  A.  Sinan,  II.  Sinan,  and  E.  Goriin, 
Nantes,  France.  Eng.  Pat.  7.-.55,  April  13,  1895. 
The  ooze  is  led  from  the  diffusion  vat  to  a  vat  provided 
with  a  steam-coil,  and  the  liquor  heated  to  boiling.  During 
the  heating,  residues  from  grain  or  oleaginous  fruits  which 
have  been  pressed  for  their  oil,  are  added  and  are  mashed 
in  the  ooze  for  about  an  hour.  The  quantity  of  residues 
used  is  regulated  by  the  degree  of  decolorisation  to  be 
effected  ;  500  grms.  per  100  litres  per  degree  Beaume  are 
recommended.  The  liquor  is  allowed  to  cool,  filtered,  and 
concentrated  in  a  vacuum.— A.  G.  B. 

XV.-MANURES,  Etc. 

Thomas  Slag,  Ground,  Improved  Method  for  Estimating 
Soluble  Phosphoric  Acid  in.  F.  Maeh  and  M.  Passon. 
Zeits.  angew  Chem.  1896,  129. 

See  under  XXIII.,  page  296. 

XVI.-SUGAR,  STAECH,  GUM.  Etc. 

Sugar  Industry,  Progress  in,  for  the  last  Quarter  of  1895. 

Dingler's  Polyt.  J.  1896,  299,  91—95. 
lieducing  Power  of  Levulose. — R.  Lehman  has  constructed 
tables  for  the  gravimetric   estimation  of  levulose,  and  for 


286 


THE  JOURNAL  OP  THE  SOCIETY  OP  CHEMICAL  INDUSTRY. 


[April  SO,  1896. 


this  purpose  used  ;i  Byrup  containing  83"14  per  rent,  of 
the  sugar   prepared   from  inulin   by  the   action   of  0'5   per 

(int.  sulphuric  acid.  0.  Kulc  (this  Journal,  !89.i,  498) 
employed  pure  crystalline  levulose,  and  has  shown  that 
more  copper  is  ohtained  when  Lehman's  method  is  followed 
than  that  author's  tables  will  account  for.  With  very 
dilute  solutions  the  results  are  fairly  concordant,  hut  with 
greater  concentrations  differences  of   more  than  20  rrjgrms. 

occur.  These  divergences  induced  Sulc  to  revise  Leh- 
man's tables  from  20  to  130  mgrms.  of  copper. 

The  Occurrence,  Properties,  and  Action  oj  the  Caramel 
Const  'uen  ■  f  Can  Sugar  (Raw  Sugar). — C.  Volmer's 
investigations  on  this  subject  were  carried  out  in  1883,  and 
have  recently  been  published  (Zeit-.  des  Ver.  f.  die  Riiben- 
/tn  kcrind.  (Its  deutsch.  Reich,  1895,45)  451).  They  were 
made  to  afford  explanation  of  the  damage  done  to  the 
boiler,  the  seams  of  which  were  loosened,  whilst  the  boiler 
plates  were  caused  to  bulge  considerably  and  showed  deep 
corrosion,  the  interior  of  the  boiler  being  covered  with 
a  layer  50  to  60mm.  (the  bottom  plates  300  mm.)  thick, 
of  a  substance  hearing  a  resemblance  to  peat,  hi  the  main 
steam  pipe  were  found  luge  masses  of  a  stiff  blackish-brown 
matter  which  exuded  from  the  joints  in  the  form  of  glistening 
stalactites.  These  substances  are  shown  to  be  the  decomposi- 
tion products  of  cane-sugar, — ( !a  ram  el  an.  Caramelen,  Cara- 
melin  — ami  underthe  combined  influence  of  steam  pressure 
and  metals,  metallic  oxides  in  particular,  assume  a  form 
characteristic  of  their  chemical  individuality.  By  sp 
experiments  the  author  has  demonstrated  that  the  presence 
of  metals  exerts  an  accelerating  influence  upon  the  decom- 
position of  sugar,  and  that  at  the  commencement  of 
decomposition  rapid  oxidation  of  the  metal  takes  place 
from  the  combined  action  of  the  nascent  elements  of  water, 
and  the  resulting  acid  caramel  components.  Considerable 
quantities  of  the  metal  forming  the  boiler  walls  are 
removed,  their  superficial  corrosion  being  thus  accounted 
fur.    It,  therefore,  appears  that  the  decomposition  products 

of  sugar  are  of  a  nature    to  cause   considerable   harm  when 

chemical    change   is    in    progress   within    the    apparatus 

employed  for  the  generation  of  steam. 

1'hi  Mucilage  Separated  in  the  Osmose  Process  and  the 
Dextrans  resulting  therefrom.  —  According  to  Anderlik 
(Zeits.  f.  Zuckeriud.  in  Bohm,  1895,  20,  84)  this  mucilage 
i-  caused  bj  certain  bacteria.  The  fresh  substance  consists 
of  eloselv  grouped  colonies  of  micro-organisms  apparently 
connected  to  one  another  by  secreted  unorganised  matter. 
The  first  coloration  of  the  mud  appears  at  a  iaterstage  of  the 
decomposition,  and  is  nut  due  to  the  molasses,  provided  that 
the  inflowing  liquid  is  exclusively  diluted  osmose  water.  The 
inflow,  at  first  alkaline,  becomes  acid  in  the  presence  of  the 
mucilage  and  reduces  Fehling's  solutiou.  In  the  event  of 
much  mud  accumulating  in  the  osmogen  and  reaching  the 
osmose  water  stored  in  the  reservoirs,  the  latter  may  become 
acid,  and  the  sugar  it  contains  is  consequently  inverted,  lu 
conjunction  with  infection  the  following  are  the  necessary 
conditions  for  the  production  of  the  mud  : — a  steady  intro- 
duction of  osmose  water  drop  by  drop,  sufficient  air,  a  tem- 
perature "f  is    to  30    R.,  and  a  uniform  outflow. 

The  formation  of  the  mucilage  takes  place  forthemosl  pan 
at  the  expense  of  the  cane-sugar,  which  is  primarily  con- 
certed into  d<  xtrose  and  levulose.    Thegl >se  is  used  up  as 

a  plastic  material  for  the  formation  of  the  bacterial  cells,  whilst 
the  levulose  undergoes  Further  decomposition.  It  appears  that 
less  solid  matter  ami  matter  soluble  in  water  is  contained  in 
the  newly-formed  mucilage  than  in  the  old.  The  soluble 
matter  is  the  product  of  the  decomposition  of  the  mucilage 
caused  by  various  processes  ol  fermentation  which  are 
accompanied  by  the  formation  of  fatty  acids  and.  in 
particular,  of  lactic  acid  ;  moreover,  a  portion  of  the  in- 
soluble solid  matter  becomes  soluble  by  the  action  of 
enzymes  resulting  from  tie  fermentation,  since,  if  the 
mucilage  is  filtered,  the  filtrate  contains  ,i  dextran  which 
undoubtedly  is  a  bydrolytic  product  of  the  insoluble  slimey 
substance.  \n  old  mucilage,  when  treated  with  alkalis, 
emits  an  odour  of  ammonia  ami  methylamine. 

The  author  has  extended  his  investigations  on  the  hydro- 
lysis of  the  mucilage,  and  has  ascertained  that  the  portion 
of  the  slime  insoluble  in  water  i;  a  hemi-eollnloso,  for  when 
hydrolyscd  it  forms  substances  which  vary  according  to  the 


intensity  of  the  hydrolysis.  The  products  are  dextrose, 
dextrans,  and  substances  intermediate  between  these  and 
the  former.  The  dextrans  maybe  divided  into  two  principal 
groups,    A.    and    I!.,  according  to   their  behaviour   towards 

basic  lead  acetate.     A.  is  c posed  of  the  precipitatable, 

B.  the  non-precipitatable  dextrans.  In  A.  are  included  two 
characteristic  types,  neither  of  which  reduces  Folding's 
solution.  The  aqueous  solution  of  the  first  type  is  strongly 
opalescent,  and  has  a  low  specific  rotation,  whilst  that  of 
the  second  type  is  not  opalescent,  and  has  a  greater 
rotation.  Group  15.  is  not  of  a  pronounced  dextran 
character;  its  rotatory  power  is  less  than  that  of  the  first 
group,  and  it  r.  due,  b  Fehling's  solution. 

N.  Bydlewsky  I  Die  deutsch.  Zuckeriud.  lS'Ja,  20,  Ml) 
has  studied  "The  Ash  of  Beetroot  Slicings  dried  according 
to  the  Biittner  Meyer  Method."  It  has  been  found 
that  the  chemical  composition  of  slicings  is 
unaltered  by  diving;  the  ash-content,  however,  increases 
from  the  adhering  dust.  Inasmuch  as  the  percentage  of 
ash  in  the  dried  slicings  varies  according  to  different 
authorities,  the  author  has  examined  the  beetroot  material 
of  the  last  three  campagnes  for  the  elucidation  of  this 
question.  From  his  results  he  finds  that  the  slicings 
undergo  no  chemical  alteration  on  drying,  but  the  ash- 
content  increases  to  about  1  per  cent.,  calculated  on  the  dry 
substance,  on  account  of  ash  from  adhering  dust.  This 
latter  contained  from  10  to  15  per  cent,  of  lime,  and  so 
explains  the  increase  of  lime  (tfGS  per  cent.)  in  the  ash  of 
the  dried  slicings.  The  percentage  of  sulphuric  acid  in 
the  dried  slicings  was  raised  to  0*93  percent,  on  the  dry 
substance,  in  consequence  of  the  oxidation  of  the  sulphurous 
acid  in  the  furnace-gas.  In  some  factories  the  high  pressui 
revolving  presses  as  constructed  by  Buttner  and  .Meyer  are 
in  use,  and  since  it.  this  process  lime  is  added  to  the 
pressed  slicings,  some  samples  ware  examined  for  the  pur- 
pose of  comparing  tl  cm  with  the  unlimed  slicings.  It  was 
found  that  the  dry  limed  slicings  contained  more  ash.  and 
that  the  amount  of  calcium  oxide  had  increased bj  2"G8 
per  cent,  el  the  dry  substance  a-  compared  with  that  in  the 
unlimed  slicings. — .1.  I..  I!. 

Extraction,  Estimation  <>f,  in  Sugar  Houses.      M.  Trubek. 

.1,  Lmer.  Chem.  Soc.  1895,17,920—923. 
Is  1865,  10.  leery  (Ann.  ehiui.  ct  Phys.  5,  350-  U0) 
ermined  the  extraction  of  the  cane  (the  weight  of  juice 
obtained  from  loo  parts  of  cane)  b\  quicklj  digesti 
known  weight  of  bagasse  with  warm  water,  drying  perfectly 
in  an  oven,  aud  weighing,  the  fibre  of  the  cane  being  pre- 
viously known.  In  order  to  effect  a  more  thorough 
exhaustion  of  the  sucrose  in  the  cane,  water  is  allowed  to 
run   in  fine  streams  over  the  bagasse  as  it  comes  from  the 

first  set  of  rollers ;  the  resulting  bagasse  < tins  therefore 

i  certain,  amount  of  water  which  does  not  belong  to  the 
cane.     In  such  a  case  the  author  determines  tie  i 

iu  I  he  following  manner  :  — 

I-',,,  =  Fibre  in  diluted  bagasse. 

=  Original  bagasse  corresponding  to  ion  parts 

of  diluted  bagasse. 
=  Fibre  in  cane. 
=  Bagasse  resulting  from  100  parts  of  cane. 

=  Extraction. 


1! 

F 
x 
Y. 


1. 


F.i-lOO 
B  r 


100 


•j.  100-x=E 
The  unknown  figures  are  B,  .'•,  and  F.  a-  F„,  and  F,  are 
found  In  analysis  of  thecaneand  'f  its  bagasse.  To  find 
a  third  equation,  the  sucrose  in  tht  e ™  s,  m  tie  extracted 
juice  Si,  and  in  the  resulting  dilute:!  bags  S  ,  are  deter- 
mined.    In  (100 -E)  bagasse  there  is  left  fS-  ^'J  Buorose, 

ES,\ 

i  loo  bagasse  \'      100/  loth    The  third  equation 
1 00  -  K 


fs-KS>) 
bagasse  \        100/ 
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After  eliminating  we  have- 


E=|+  /^b  +  (|JS>  "here 
100  F.| (S  +  S,)  -  ion  S .  •  1 


b  = 


S,  F, 


10000(FCSB,-F„S) 


S,  F., 


—J.  L.  li. 


Raw  Sugar,  Grey  Colour  of .     Herzfeld.     Zeits.  Rilbenz. 
Intl.  1896,  46,  1. 

A  series  of  experiments  show  that  grey  or  reddish-grey 
sugars  as  a  class  have  an  acid  reaction  towards  phenol- 
phthale'in,  and  that  this  discoloration  of  the   products  is  no 

longer  observed  when  their  manufacture   is  so  c lucted 

that  they  have  an  alkaline  reaction.  The  author  observed 
that  certain  sugar  factories  working  with  the  so-called  dry 
defecation,  i.e.,  defecation  with  caustic  lime,  obtained  un- 
satisfactory results.  The  alkalinity  of  the  solid  products 
was  not  estimated,  whilst  that  of  the  syrups  was  determined 
with  rosolic  acid  as  indicator,  the  use  of  which  led  to  great 
mi-,  for  the  apparently  alkaline  juice  was  in  reality  acid, 
and  therefore  readily  dissolved  ferric  and  ferrous  oxides,  iu 
presence  of  which  (during  the  process  of  saturation  with 
sulphurous  acid)  discoloured  sugars  result.  By  proper 
methods  of  controlling  the  manufacture,  the  formation  of 
grey  sugar  may  he  avoided,  and  in  the  event  of  harm  having 
already  occurred,  it  may  be  minimised  by  subsequently 
covering  the  sugar  with  a  strongly  alkaline  syrup.— J.  L.  B. 


PATENTS. 

Sugar,  Improvements  relating  to  the  Separation  of,  from 
Sacchariferovs  Solutions,  Juices  of  Plants,  and  the  Like. 
Haseltine  and  Lake,  London.  From  (i.  Kassner, 
Minister,  Germany.     Eng.  Pat.  23,171,  Dec.  3,  1895. 

Case  or  other  varieties  of  sugar  can  be  sepal ated  from 
their  solutions  by  treatment  with  hydrated  or  non-hydrated 
oxide  of  lead.  The  oxide  of  lead  is  mixed  with  substances 
which  are  without  chemical  action  on  sugar,  such  as  fibrous 
cellulose,  carbonate  of  magnesium,  saccharate  of  lead,  &c. 
The  mixture,  which  may  be  prepared  beforehand,  is 
employed  in  a  midst  pulpy  condition  or  iu  the  form  of  a 
solid  resistant  material,  the  latter  being  formed  from  the 
pulp  by  exposure  to  air,  or  to  heat,  and  partial  vacuum. 
Such  mixtures  are  suspended  in  the  solution  of  sugar  and 
allowed  to  stand,  or  the  solution  may  be  filtered  through 
the  mixture,  or  these  methods  may  he  combined.  The 
separated  lead  saccharate  is  afterwards  treated  with 
carbonic  acid,  or  a  gas  containing  carbonic  acid. — J.  L.  B. 

Potato  Starch,  Process  for  Treatment  of,  with  Chlorine 
and  Heat.  Abel  and  Imray,  London.  From  C.  Hcllfrisch, 
Kyritz,  Prussia.    Eng.  Pat.  24,456,  Dec.  20,  1895. 

The  inventor  describes  two  processes  for  removing  the 
unpleasant  flavour  and  odour  of  potato  starch. 

In  the  first  method  the  potato  starch  coming  from  the 
rasping  machines  and  diluted  with  water  is  conveyed  into 
a  preliminary  heating  apparatus  provided  with  stirrers.  The 
contents  are  then  raised  to  about  45°  C,  treated  for  a  short 
time  with  chlorine,  chlorinated  water,  or  chloride  of  lime 
solution,  and  washed  in  the  usual  way. 

In  the  second  method  a  very  thin  paste  of  the  raw 
potato  starch  is  heated  in  suitable  vessels  fitted  with 
stirrers  to  a  temperature  of  45°  C,  and  then  treated  with  a 
chlorine  solution  as  above  described.  1,000  kilos,  of  starch 
liquid,  containing  1  part  of  starch  to  1-5  of  water,  require 
200  to  300  litres  of  a  0-2  to  0-25  per  cent,  solution  of 
chlorine. — J.  L.  B. 


XVII.— BREWING.  WINES,  SPIRITS.  Etc. 

Fermentation-Limit  of  Different    Potatoes,  Variations  in. 

G.  Heinzelmann.     Zeits.  Spiritus  hid.  1896,  19,  33. 

Great  variations  are  observed  in  the  fermentation-limit  of 
potatoes,  which  appear  to  be  traceable  to  differences  in  the 
climate,  soil,  and  manures,  as  well  as  to  the  degree  of 
ripeness  of  the  potato.  Unripe  potatoes  give  the  worst 
results  ;  and  in  one  ease  where  they  were  taken  whilst  the 
plant  was  still  in  bloom,  the  fermentation  limit  was  reached 
ut  D' — 7°B.,  and  the  addition  of  150  1b.  of  malt  to  the 
vat  only  brought  it  to  4  B.  "  Daber "  potatoes  with  the 
same  yeast  and  malt,  and  under  like  conditions  always 
reached  the  limit  at  1-2°  B.— W.  (i.  M. 

Di-Saccharides,  Can  they  be  rendered  Fermentable  by 
the  Presence  of  a  Fermentable  Sugar.'  H.  Van 
Laer.     Bull.  Assoc.  Beige  d.  ( 'Mm.  9,  319—322. 

Tin:  monosaccharides  vary  in  point  of  susceptibility  to  the 
action  of  ferments,  only  those  sugars  Dot  far  removed 
from  glucose  iu  geometric  molecular  arrangement  being 
decomposable  by  these  organisms.  In  the  case  of  the 
di-saccharides  the  conditions  are  different,  the  preliminary 
hydrolysis  of  each  sugar  into  the  corresponding  monose 
by  the  action  of  a  special  enzyme  being  an  essential  prelude 
to  fermentation. 

In  view  of  the  results  obtained  by  Bourqitelot  revealing 
the  possibility  of  an  ordinarily  non-fermentable  mono- 
saccharide, such  as  galactose,  being  fermented  when  asso- 
ciated with  a  readily  fermentable  sugar  like  glucose,  the 
author  experimented  on  the  same  lines  with  disaccharides 
to  see  if  they  too  were  capable  of  being  rendered  fer- 
mentable by  a  similar  process  of  induction.  Such  an  effect, 
if  occurring,  would  dissipate  the  current  theory  on  the 
necessity  of  special  enzymes  to  produce  hydrolysis,  but 
the  results  of  the  investigations  made  under  varying  cir- 
cumstances with  two  torulae,  one  incapable  of  fermentino- 
maltose,  and  the  other  capable  of  fermenting  saccharose 
but  cot  maltose  when  unmixed  with  other  sugars,  show 
that    the   fermentation    of  iccharides   cannot    be 

brought  about  by  the  presence  of  readily  fermentable 
sugars. — C.  8. 

Acetone,    Determination    of,    in    Wood  Spirit  and   Crude 

Acetone.     M.  Klar.     Die  Chem.  Ind.  1896, 19,  73. 

See  under  XXIII.,  page  299. 

Transparent  Soap,  Alcohol  used  in  the  Manufacture  of i 
Denaturing  the  latter.  B.  Hirsch.  Die  Chem.  Ind.  1895, 
18,  470—17  !. 

See  under  XII.,  page  282. 

PATENTS. 

Malt,  Improvements  in  Apparatus  or  Machinery  fur  the 
Manufacture  or  Production  of.  A.  Ravinet,  Dunkirk, 
France.     Eng.  Pat.  3480,  Feb.  18,  1895. 

The  operation  of  malting  is  effected  in  the  following 
manner:— The  damp  grains  are  introduced  at  a  at  the 
upper  part  of  the  enamelled  or  galvanized  iron  cylinder  A., 
which  is  not  completely  filled,  so  as  to  allow  of  germina- 
tion aud  swelling.  The  cylinder  is  then  revolved.  The 
suction  pipe  D1  and  the  aperture  U  are  opened ;  the 
register  V  is  closed.  The  sprayer  p  is  started  and  so 
regulated  that  the  entering  air  is  saturated  with  aqueous 
vapour.  At  tbe  ends  of  the  cylinder  tire  screens  W,  upon 
movable  axes  W1,  and  the  former  have  a  tubular  piece  X, 
the  cylindrical  parts  of  which  coincide  with  the  arrival  and 
exit  pipes  D  Dl.  The  terminal  head  Z  of  the  screen  W 
is  situated  at  the  lower  part  of  the  conical  end  B  ;  the 
tubular  piece  X.  serves  as  a  counterweight  to  the  screen  W, 
which  consequently  always  remains  uppermost,  and  the 
gases  can  only  penetrate  the  grain  at  the  lower  part  of  the 
cylinder. 

During  the  rotation  of  the  cylinder  A  the  grains  roll  on 
to  the  metallic  gauze  webs  G,  which  prevent  the  packing 
and  agglomeration  of  the  grains  by  a  constant  change  of 
their  position.  The  metallic  gauze  only  extends  to  within 
a  certain  distance  from  the  side  of  the  cylinder  and  the 
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space  Q  thus  formed,  allows  the  grain  to  pass  from  one 
section  to  another. 

When  the  gTain  is  sufficiently  germinated,  the  sprayer  p 
is  stopped  and  the  door  U  of  the  pipe  1'  closed.  The  hot 
current  of  air  from  R  is  put  into  communication  with  the 
cylinder  A  by  opening  the  register  V  as  well  as  Q1  com- 
municating with  the  fau. — J.  L.  B. 

Malt,  Improvements  in  or  connected  with  Manufacture  of, 
and  in  Malt  Houses  for  Treating  Same.  F.  Colley, 
Tadcaster.     Eng.  Pat.  5329,  March  13,  1895. 

After  the  grain  has  been  soaked,  it  is  removed  from  the 
tank  and  vegetated  on  the  growing  floor  UDtil  it  reaches  a 
perforated  floor,  over  which  it  is  distributed  by  means  of 
fans.  These  fans  draw  in  hot  or  cool  air,  and  force  it  into 
a  space  beneath  the  floor,  of  a  sufficiently  large  size  to 
allow  the  temperature  of  the  air  to  become  equalised,  and 
to  make  it  rise  at  a  regular  rate  through  the  perforated 
floor.  The  grain  is  treated  with  the  forced  draught  until 
it  is  dry  enough  for  removal  to  the  kiln.  It  is  claimed 
that  the  malt  is  withered  more  effectually,  and  time 
economised  in  which  the  malt  remains  on  the  kiln.  A 
larger  output  follows ;  for  when  the  kiln  is  not  required  for 
its  especial  purpose,  it  may  be  employed  for  drying  barley 
previous  to  storing. — J.  L.  B. 

Malt  and  Grain,  Improved  Method  of  Treating,  ill  Bracing 
and  other  Operations.  Harris  and  Mills,  London. 
From  P.  Puvrez,  Lille,  France.  Eng.  Pat.  5780, 
March  19,  1895. 

During  the  process  of  mashing  the  malt  aud  grain,  either 
whole  or  crushed,  is  submitted  to  a  wet  grinding.  For 
this  purpose,  the  entire  mash  is  passed  between  plane  or 
roughened  rollers  of  metal  or  porcelain,  placed  very  close 
to  each  other.  The  rollers  can  be  fixed  on  the  edge  of  the 
brewing  vat,  or  in  any  other  desired  position,  and  may  be 
heated  internally  by  steam  or  water  to  avoid  lowering  the 
temperature  of  the  mash,  or  to  raise  it  if  necessary.  By 
this  treatment  the  kernel  of  the  grain  is  reduced  to  a  paste, 
and  the  husk  left  intact  for  the  effective  filtration  of  the 
wort.— J.  L.  B. 

Sterilising  Liquids,  Improvements  in  ami  Apparatus  fur. 
E.  W.  Kuhn,  Tans.     Eng.  Pat.  7286,  April  9,  1895. 

Tin;  sterilisation  by  heat  of  liquids,  especially  fermented 
liquids,  has  not  hitherto  been  generally  successful,  owing 
to  the  undesirable  chemical  and  other  changes  frequently 
resulting  from  the  treatment.  The  inventor's  object  is  to 
provide  an  apparatus  in  which  these  changes  may  be  pre- 
vented or  reduced  to  a  minimum  (1)  by  conducting  the 
operation  in  a  closed  vessel,  kept  in  oscillatory  movement, 
and  provided  with  such  a  large  heating  surface  that  the 
necessary  temperature  may  he  attained  very  rapidly  and 
without  local  overheating  ;  (2)  by  rapid  artificial  cooling  of 
the  liquid  as  soon  as  complete  sterilisation  has  been  effected  ; 
find  ( :<1  by  coating  the  interior  of  the  vessel  with  silver,  so 


that  the  liquid  may  be  kept  from  contact  with  metals  likely 
to  produce  chemical  effects.  Such  an  apparatus  is  described 
in  the  specification. — L.  A. 

Alcoholic  Liquors,  An  Improved  Method  of  and  Apparatus 
for  Purifyiny  and  Refining.  I).  Young,  London.  From 
( '.  Bullock,  Cambridge,  L'.S.A.;  and  C.  M.  Keed,  Boston, 
U.S.A.     Eng.  Pat.  24,387.  Dec.  19,  1895. 

Small  quantities  of  the  alcoholic  liquor,  in  the  form  of  a 
shower  or  spray,  are  delivered  from  a  distributor  into  a 
tank.  They  are  here  subjected  to  the  action  of  air  which 
has  previously  been  passed  through  hot  water,  whereby 
fusel  oil  and  other  impurities  are  oxidised.  The  air,  freed 
from  alcoholic  vapours,  accumulates  in  a  condensing-cham- 
ber  until  the  pressure  is  sufficient  to  open  a  safety-valve. 

—J.  L.  B. 

Casks,  Barrels,  or  the  like,  Improvements  in  or  relating  to 
Apparatus  for  removing  Pitch  from.  A.  J.  lioult,  Lon- 
don. From  C.  F.  L.  Prohberg,  Rosswein,  Germany. 
Eng.  Pat.  1412,  Jan.  20,  1896. 

Tins  is  a  process  for  cleansing  barrels  from  pitch  by 
passing  superheated  steam  through  a  nozzle  of  special 
construction,  which  fits  tightly  into  the  tap-hole  of  the 
barrel.  The  melted  pitch  and  exhaust  steam  find  their  exit 
through  the  bung-hole. — J.  L.  B. 


XVIII -FOODS  ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)— FOODS. 

Oil-Cakes  and  other  Feeding-Stuffs,  Free   Fatty  Acids  in. 

B.  Dyer  and  J.  F.  H.  Gilbard.  Analyst,  20,  241. 
The  authors  give  the  results  of  the  examination  of  nearly 
l,i k ii i  oil-cakes  and  feeding-stuffs  of  different  kinds  (thil 
Journal,  1893,  8).  In  newly-made  cakes,  the  amount  of 
free  acid  was  generally  very  small.  In  116  samples  of 
freshly-made  cakes  the  free  acid  only  amounted  to  about 
3  per  cent,  of  the  oil,  and  in  over  loo  samples  tin-  amount 
did  not  exceed  5  per  cent,  of  the  oil.  In  1 1  samples  the 
free  acid  was  between  5  and  10  per  cent,  of  the  oil,  whilst 
in  two  samples  it  was  between  10  and  12  per  cent. 

(  hit  of  268  linseed  cakes  made  I  nun  well-screened  linseed, 
17n  samples  contained  free  acid  not  exceeding  5  per  cent, 
of  the  total  oil,  while  69  samples  contained  free  acid 
amounting  to  between  5  and  10  per  cent.  In  14  samples 
the  free  acid  amounted  to  between  10  and  I.)  per  cent.,  in 
l.'i  others,  from  15  to  20  per  cent.,  and  in  10  samples  above 
2o  per  cent,  of  the  oil. 

71  r;ikes  made  from  impure  linseed  gave  an  average 
acidity  of  over  15  per  cent,  of  the  oil,  21  ot  the  cakes 
having  over  20  per  cent,  of  free  acid. 
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"  Dirty,"  impure  cakes  generally  show  higher  acidity  than 
pure  cakes,  and  high  acidity  in  pure  cakes  generally  shows 
that  they  are  in  had  condition.  The  free  fatty  acid  is  given 
in  terms  of  oleic  acid,  obtained  by  multiplying  the  quantity 
of  potash  used  to  neutralise  the  oil  by  5. 

A  table  is  given  showing  the  results  obtained  with  rape 
seed,  ground-nut,  maize,  rice  meal,  &c. — A.  S. 

PATENTS. 

Food,  A  New  or  Improved,  and  Method  of  Manufacturing 
the  Same.  W.  P.  Thompson,  Liverpool  and  London. 
From  L.  11.  (ireen,  Durban,  Natal.  Eng.  Tat.  2909, 
Feb.  0.  IS".',. 

The  new  red-coloured  grain,  of  Kaffir  corn  or  mealies,  is 
first  thoroughly  washed,  the  skimmed  off  floating  particles 
being  useful  as  a  food  for  fowls.  After  soaking  for  24  hours 
in  soft  water,  the  grain  is  placed  in  sacks  in  a  warm  place 
and  kept  until  it  begins  to  germinate,  which  it  will  generally 
do  in  12  hours.  It  is  now  dried  and  then  roasted  like 
coffee  in  a  revolving  cylinder.  The  grain  is  then  cleaned  in 
a  damping  mill,  or  otherwise.  The  outer  skin  is  now- 
removed  from  the  kernel,  and  the  latter  is  then  ground  in  a 
roller  mill  to  the  required  fineness.  The  meal  may  be 
advantageously  mixed  with  half  its  weight  of  ordinary 
baked  flour.  To  50  lb.  of  this  mixture  may  further  be 
added  3  oz.  of  a  preparation  of  2  parts  of  table  salt  and 
1  part  of  bicarbonate  of  potash,  and  the  whole  is  then  baked 
in  an  oven  and  well  stirred.  The  product  will  keep  for  a 
long  time  in  tins  or  other  air-tight  packages,  and  is  devoid 
of  the  ill-flavour  of  the  untreated  Kaffir  corn. — L.  de  K. 

Eggs,  An  Improved  Process  of  /'reserving.     E.   Markham, 

London.  Eng.  Pat.  3513,  Feb.  18,  1895. 
The  preserving  liquid  is  made  by  dissolving  7  5  oz.  of  boric 
acid,  1  oz.  of  borax,  and  2  oz.  of  cornflour  m  a  gallon  of 
water  and  boiling  for  3  minutes.  If  the  water  is  very  hard 
it  is  advisable  to  add  J  oz.  of  soda.  To  improve  the  taste 
li  oz.  of  best  sugar  may  also  be  added.  As  soon  as  the 
solution  has  cooled  down  to  204° — 210:  F.,  the  newlaid 
eggs  supported  on  an  openwork  galvanised  iron  tray  are 
dipped  in  the  liquid  for  11  seconds,  the  tray  being  kept  in 
motion  during  that  time.  The  eggs  are  then  allowed  to 
dry  in  a  suitable  receptacle,  so  as  not  to  touch  one  another. 
When  dry,  they  are  made  to  stand  on  their  longer  ends  iu 
suitable  cases  and  sprinkled  over  with  boric  acid.  Thej 
may  then  be  kept  for  a  long  period  in  a  cool  dry  chamber. 

— L.  de  K. 

Bean  Flour,  Improvements  in  the  Manufacture  of.     H.  II. 

Lake,  London.     Communicated   bv  A.  D.  Bergtold  and 

I.  H.  Falk,  both  of  New  York,  U.S.A.     Eng.  Pat.  19,852, 

Oct.  22,  1895. 
The  object  of  the  inventors  is   to   deprive  beans  of  their 
disagreeable    taste    without    removing   any    valuable  con- 
stituents. 

A  batch  of  ordinary  dry  beans  is  reduced  in  a  suitable 
grinding  machine  to  the  size  of  split  peas,  and  tbe  mass  is 
then  introduced  into  a  tank  containing  a  solution  of  5  parts 
of  soda  and  95  parts  of  water  and  left  to  soak  for  24  hours 
with  frequent  stirring.  The  alkali  loosens  the  hulls  from 
the  beans  and  als3  dissolves  the  undesirable  albuminoids. 
A  little  of  the  gluten-fibrin  is  also  dissolved,  but  not  in 
sufficient  quantity  to  reduce  the  nutritive  value.  The 
detached  hulls  rise  to  the  surface  of  the  liquid  and  are 
skimmed  off,  whilst  the  heavier  bean  substance  settles  to 
the  bottom.  The  alkaline  liquid  is  drawn  off  and  the  beans 
are  then  removed  to  another  tank  containing  a  mixture  of 
1  part  of  hydrochloric  acid  and  99  parts  of  water,  to 
neutralise  the  alkali.  The  excess  of  acid  is  then  removed 
by  washing  by  means  of  spray  pipes  arranged  in  the  upper 
portion  of  the  tank,  the  water  escaping  through  an  outlet 
pipe  provided  with  a  strainer.  The  mass  is  then  dried  in  a 
suitable  apparatus  at  a  temperature  not  exceeding  215°  F., 
and  is  then  reduced  to  flour  in  a  suitable  grinding  mill. 

The  dissolved  albuminoids  may  be  recovered  by  neutral- 
ising the  fluid  and  may  be  used  as  cattle  food  or  manure. 

— L.  de  K. 


Nitrogenised  Water,  An  Improved  Process  of  Manufac- 
ture of  H.  J.  Haddan,  London.  From  E.  Freixa, 
Barcelona,  Spain.     Eng.  l'at.  24,293,  Dec.  18,  1895. 

An;,  deprived  of  oxygen  by  the  combustion  of  phosphorus 
in  the  inverted  bell  of  a  hydro-pneumatic  apparatus,  is  taken 
through  washers  containiug  solution  of  caustic  soda,  and  is 
then  pumped  into  a  tank  containing  water,  from  which 
suction  pipes  simultaneously  draw  the  water  and  gas  to  an 
air-compressor,  iu  which  they  are  subjected  to  a  pressure  of 
18  atmospheres,  while  being  agitated,  to  produce  nitro- 
genised water. — E.  S. 

'(fi.)— SANITATION  ;   WATER  PURIFICATION. 

PATENTS. 
Precipitation    Tanks  for   the  Clarification   of  Sewage  and 
Impure   Waters.  Improvements  in  or   relating   to.     J.  S. 
Pickering,  Nuneaton,  Warwick.    Eng.  Pat.  4186,  Feb.  27, 
1895. 

1'invAitn-flow  precipitation  tanks,  provided  with  means  for 
the  removal  of  sludge,  arc  furnished  with  filter-beds 
supported  on  fixed  floors  carried  by  girders  which  are  built 
into  the  upper  sides  of  the  tanks.  The  filter  beds,  which  are 
formed  of  gravel  in  the  ordinary  manner,  are  flushed 
periodically  bv  removing  the  sludge  from  the  tank  below. 

— L.  A. 

Purifying    Water,   An   Impaired  Method  of.      T.   Royle, 

London.     Eng.  Pat.  8256,  April  'JO,"  1895. 

The  purification  of  water  for  drinking  purposes  is  effected 
by  first  mixing  it  with  a  solution  of  an  alkaline  manganate 
or  permanganate  and  then  with  a  solution  of  manganous 
chloride  or  other  manganous  salt.  The  precipitate  is  re- 
moved by  filtration.  Quantities  mentioned  are  1  grain  of 
potassium  permanganate  and  2  grains  of  manganous 
chloride  per  gallon  of  water.  If  it  is  desired  also  to  soften 
the  water,  the  necessary  quantity  of  lime  is  added  during 
or  at  the  end  of  the  purifying  treatment. — L.  A. 

Furnaces  suitable  for  Consuming  House,  Trade,  and  other 
Refuse,  Improvements  in.  .1.  ]{.  Alliott  and  J.  McC.  C. 
Paton,  Nottingham.  Eng.  Pat.  8748,  May  2,  1895. 
The  furnace  consists  of  a  main  combustion  chamber, 
having  a  hearth  and  fire-grate  at  the  bottom,  a  feeding 
opening  at  the  hearth  end,  and  a  clinkering  door  at  the 
grate  end  :  this  chamber  has  an  arched  reverberatory  roof, 
through  which  pass  ducts  to  flues  or  supplementary  com- 
bustion chambers  located  above  the  roof  of  the  main 
chamber.  By  this  arrangement  all  gases  and  products  of 
combustion  have  to  pass  over  the  hottest  part  of  the  fire 
before  entering  the  flues  or  supplementary  combustion 
chambers,  and  iu  these  flues  complete  oxidation  may  be 
ensured  by  the  admission  of  a  secondary  air  supply. 

—A.  G.  B. 

Purifying  Water  in  Reservoirs  and  the  like,  and  in  Steam 
Boilers,  An  Improved  Composition  for,  L.  Lacherv, 
La  Bassee,  Department  du  Nord,  France.  Eo<j\  Pat 
11,289,  June  8,  1895. 

This  composition  contains  "  distilled  water,  eachou  (an 
extract  obtained  from  the  mimosa  catechu),  neutral  oxalate 
of  potash,  oxalic  acid  mixed  with  organic  substance, 
neutral  phosphate  of  soda,  sugar,  tannin,  molasses,  glycerin, 
potato  flour,  caramel,  and  pure  crystallised  nitrate  of 
silver." — L.  A. 

(  C.)— DISINFECTANTS. 

Protecting  Sugar  Canes,  Grape  lutes.  Currant  Bushes, 
and  like  Plants  from  the  Attacks  of  Parasites  or 
Injurious  Insects  or  Vegetable  Growths,  A  Neic  or  Im- 
proved Preparation  for.  J.  Y.  Johnson,  London.  Com- 
municated by  A.  Figge,  Hameln,  Germany.  Eng.  Pat. 
6313,  March  27,  1895. 

Natural  bitumen,  reduced  to  a  sufficiently  low  temperature 
to  make  it  hard  and  brittle,  is  finely  ground,  and  then 
intimately  mixed  with  powdered  dry  clay,  chalk,  or  earthy 
material  in  order  to  prevent  the  particles  of  bitumen  from 
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adhering  together  or  to  the  roots  of  the  plants  in  such  a 
manner  as  to  injure  them.  This  mixture,  called  "  Strabo- 
nite,"  is  to  be  introduced  into  the  soil  in  which  the  plants 
are  grown. — L.  A. 

Sulphurous  Acid  for  Curative  Purposes,  An  Improved 
Process  for  Manufacturing  <i  Solution  containing. 
F.  Hartmann,  Hallein,  Austria.  Eug.  Pat.  19,702, 
Oct.  19,  1895. 

I  in  aromatic  parts  of  plants  ,-ich  in  essential  oils,  such 
as  the  pine,  spruce  fir,  eucalyptus,  peppermint,  juniper, 
&c„  arc  distilled  in  a  digester  with  a  solution  of  alkaline 
or  alkaline-earthy  bisulphites,  under  a  pressure  higher  than 
the  atmospheric.  The  distillate,  which  is  an  amber-yellow 
liquid  of  fragrant  odour,  i-  said  to  contain  sulphurous  acid 
in  a  form  which  does  not  irritate  the  respiratory  organs 
and  yet  is  fully  as  effective  antiseptically  as  pure  sulphurous 
acid.  For  curative  purposes,  the  distilled  liquid  is  caused 
to  drip  on  to  pine  branches  or  shavings  arranged  in  suitable 
frames,  and  the  air  thus  impregnated  with  the  vapours  is 
inhaled. — L.  A. 

Disinfection,  Formaldehyde  Lump  for.    B.  Tollens.     Zeits. 
f.  angew.  ('hem.  1896,  5  I. 

Tins  is  a  spirit  lamp  with  a  hood  of  platinum  wire 
gauze.  The  lamp  is  filled  with  wood  spirit  of  about 
sp.  gr.  0- "ill!,  and  the  hood  placed  over  the  wick,  resting 
on  the  flat  part  of  the  wick-holder.  A  light  is  applied  and 
as  -oon  as    the   flame   completely  envelopes  the    hood,  it  is 


extinguished  by  a  momentary  use  of  the  glass  cap.  The 
platinum  continues  to  glow,  and  formaldehyde  is  abundantly 
evolved.  The  chimney  is  now  placed  in  po~iti.ni  and  the 
air-supply  regulated  so  that  the  platinum  glows  brightly 
but  no  flame  appears. — A.  ('.  YY. 

Oxalic  Arid,   Behaviour  if.  during  Putrefaction. 
1).  Vitali.      Boll,  chini.  tarmac.  1895,  34,  641. 

Inn  grras.  of  flesh  cut  into  small  pices,  and  some  albumin 
were  placed  in  a  flask  containing  'J  grins,  of  oxalic  acid 
dissolved  in  1000  c.c.  of  water  and  allowed  to  stand  for 
nine  months.  During  this  period  the  temperature  was 
most  favourable  for  putrefaction  ;  in  the  summer  it 
fluctuated  from  '_'.">  —30  .  At  the  expiration  of  the  nine 
month-,  the  mixture  had  a  nauseating  odour  and  an 
alkaline  reaction.  The  flesh  had  a  reddish  colour  and  the 
filtered  liquid  gave  characteristic  reactions  for  albumins, 
li  was  possible  to  folate  the  oxalic  acid  which,  for  the 
most  part,  remained  unaltered.  The  acid  appears  to  hinder 
the  putrefaction  to  a  certain  extent,  a-  evidenced  by  the 
relatively  good  preservation  of  flesh  and  albumin.  The 
author  considers  this  fact  of  importance  in  the  detection  of 
oxalic  aeid  in  toxicologies!  cases. — 1.  I..  II. 


XIX.-PAPER.  PASTEBOARD,  Etc. 

Papers,  Tub-sized,  Cost  of  Drying.  C.  Beadle.  The 
Paper-maker  and  Brit.  Paper  Trade  J.  lS'JG,  11,  9 — 13 
and  77—79. 

In  drying  paper  after  tub-sizing,  the  wet  paper  is  generally 
caused  to  pass  over  skeleton  drums,  in  which  tans  are  made 
to  revolve.  The  air  is  heated  by  means  of  steam  pipes 
which  are  placed  in  stages,  and  so  gradually  raise  tin- 
temperature  of  the  air  from  the  floor  to  the  roof  and  thus 
maintain  its  capacity  for  moisture.  This  method  the 
author  calls  the  indirect  method, 

In  the  direct  method,  the  air  is  drawn  into  the  building 
by  a  fan  through  a  series  of  cast-iron  pipes  placed  over  a 
coke-furnace.  The  defect  in  this  method  is  that  the  pipes 
get  unevenly  heated,  those  al  the  bottom  becoming  red-hot, 
but  this  could  be  easily  prevented  bj  using  different 
thicknesses  of  a  non-conducting  material,  such  as  asbestos. 

Another  method  of  diving  coining  into  use  is  tin-  method 
of  festooning,  in  which  the  paper  is  carried  over  laths  by  a 
travelling  band,  in  loops  about  5  ft.  long.  This  method  is 
specially  adapted  for  surface-coated  paper,  as  the  coated 
surface  is  dried  without  being  touched. 

In  the  comparison  of  cost  the  skeleton  drums  were  used. 
Data  are  given,  and  therefrom  the  author  maintains  that 
the  cost  of  circulating  the  air  bears  no  fixed  relation  to 
that  nl  heating  it,  and  that  no  conclusions  can  be  come  to 
in  regard  to  cost  per  hour.  When,  however,  the  cost  per 
ton  of  paper  is  taken,  it  is  found  that  there  i-.  a  direct 
relationship  between  this  and  the  humidity  of  the  outside 
atmosphere. 

The  direct  system  is  found  to  be  tin  most  economical, 
as  the  air  is   heated  directly,  and    no   waste  of  heat   occurs 

by  radiati &c,  as  in  the   indirect    method.      The  mean 

cost  per  ton  in  the  indirect  method,  was  found  to  be 
lis.  Si/.,  and  in  the  direct  method  10s.  5d.,  thus  being 
a  saving  of  Is.  3d.  per  ton.  Coke  was  used  in  the  furnace 
for  heating  the  tubes,  aud  an  experiment  proved  that  this 
was  rS  times  as  expensive  as  coal,  so  that  supposing  coal 
to  have  been  used  in  the  direct  method  instead  i  f  coke. 
with  the  same  efficiency  of  furnace,  the  saving  in  cost 
would  have  been  3s.  id.  per  ton  of  paper,  or  28  per  cent, 
over  the  cost  of  drying  by  the  indirect  method  of  heating. 

— S.  P.  E. 

Modern  Paper,  Durability  "/'.     W.  Herzberg.     Hie  (hem. 
Iud.  1895,  i8,  47B— 479. 

BECAUSE  paper  made  in  former  ages  from  rags  only,  has 
proved  highly  durable  and  been  found  in  good  condition 
even  centuries  after  manufacture,  it  i>  frequently  assumed 
that  production  from  pure  rag-pulp  is  still  at  the  present 
day  an  essential  and  sufficient  condition  to  ensure  an  equal 
degree  of  permanence.  This  conclusion  the  author 
considers  to  be  too  far  reaching,  since  the  manufacturing 
process  now  used  differ?  widely  from  thai  formerly  in 
vogue.  The  preliminary  treatment  of  the  rags  by  boiling 
with  lime,  soda,  &c.  is  probably  an  improvement — resulting 
in  less  injury  to  the  fibre — on  the  old  putrefaction  process. 
The  modern  bleaching  process  with  chloride  of  lime,  is, 
however,  a  more  Berious  factor.  Undoubtedly, al  this  stage 
the  fibre  is  more  or  less  attacked,  although  there  is  no 
reason  to  suppose  that  its  resisting  power  is  seriously 
impaired.  The  danger  lies  rather  in  the  incomplete  removal, 
from  the  pulp,  of  decomposition  products — especi.i  A 
calcium  chloride.  The  latter  in  contact  with  alum  (added 
during  sizing)  would  give  rise  to  aluminium  chloridt — 
a  substance  which  readily  gives  off  free  hydrochloric  acid, 
and,  therefore,  must  exert  a  destructive  action  on  cellulose. 
Again,  when  "  antichlor  "  (sodium  thioaulphate,  &c.) 
is  used  to  destroy  excess  of  bleach,  free  sulphur  is 
always  deposited  on  the  fibre,  and  this  will  in  the  course  of 
time  exert  an  injurious  effect,  Another  possible  source 
of  weakness  is  the  substitution  of  rosin  lor  animal  sizing. 
Mineral  loading  and  staining  materials  may  in  general 
be  regarded  as  inert  bodies,  having  no  action  on  cellulose. 
Some  varieties  of  ultramarine,  however,  arc  apt  to  liberate 
free  BUlpbul  after  a  time. 

As  regards  the  durability  of  papers  produced,  wholly  or 

partially,    from   wood-cellulose,  esparto,    &C,    opinions   are 
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still  divided,  souk-  holding  that  these  rag  substitutes  should 
never  be  used  for  paper  that  is  intended  to  remain  sound  for 
long  periods,  and  vice  versa.  In  the  case  of  unbleached 
cellulose  and  ground  wood  no  doubt  exists  ;  these  materials 
ure  known  to  deteriorate  rapidly. 

The  author  concludes,  therefore,  that  this  question  of 
durability  can  only  he  definitely  decided  by  series  of 
systematic  experiments  extending  over  a  lorn;'  period  of 
time.— H.  T.  P. 

Blotting  Paper,  Absorbtive  Power  of.   (I.  Lnuboeek.   Mitt. 
Xechn.  Gewerbe-Museums,  1895,11—12,  301—306. 

This  author  has  made  experiments  with  a  specially 
prepared  blotting  paper  containing  0"8  per  cent,  of  ash,  and 
with  the  same  blotting  paper  loaded  w  ith  various  proportions 
of  mineral  matter,  his  object  being  to  determine  whether  the 
presence  of  ash  influenced  adversely  the  abi  orptive  power  of 
the  paper.  The  loading  material  used  was  "  asbestine  "  and 
it  was  found  thai  us  much  as  1  !  per  out.  might  be  pre 
without  diminishing  the  capillarity  of  the  paper  which, 
however,  fell  off  when  the  percentage  of  ash  was  further 
increased.     The    author    points    out     that    tl  ence    of 

loading  mat'  rial  may  not  be  disadvantageous  in  cases  where 
the  spaces  between  adjacent  fihrcs  of  the  paper  are  larger 
than  is  necessary,  but  that  when  the  quantity  of  loading  is 
excessive  the  spaces  on  which  absorption  depends  may 
become  unduly  congested. — B.  15. 

Plant  Tissues,  The  origin  of  the  Unsaturated  Con- 
stituents of.  C.  F.  Cross,  E.  -T.  Bevan  and  C.  Smith. 
Her.  1895,1940. 

See  under  XXIV.,  page  300. 

PATENTS. 

Vegrtulile  Parchment  Paper,  Improvements  connected  with 
the  Manufacture  of.  II.  Sweetapple,  Liverpool.  Eng. 
Pat.  24,826,  Dee.  21,  1894. 

The  object  of  this  invention  is  to  produce  vegetable  parch- 
ment paper  from  raw  paper  web.  by  machinery  consisting 
of  a  series  of  tanks  containing  the  various  liquids,  with 
propelling  winches  or  rollers  at  different  points  along  its 
length  and  washing  devices  between  the  different  sti 
of  the  process,  the  paper  being  introduced  at  one  end  as 
raw  paper,  passed  in  a  continuous  web  and  delivered  as 
complete  parchmentised  paper  at  the  other  end.  The 
machine  includes  an  acid  -  treating  apparatus,  a  bath 
containing  water  through  which  the  acid-treated  paper 
is  passed,  and  by  which  the  recovery  of  the  acid  is  effected, 
u  separate  washing  apparatus,  and  suitable  nipping  and 
propelling  rollers,  and  vertical  jet  washing  devices.—  ('.  F.  C. 

Paper  Making,  Improvements  in  or  connected  with. 
Machines  for  Grinding  Pulp,  Dyes,  and  the  like  I'm-. 
(l.  Hibbert,  Gateshead-on-Tyne.  Eng.  Pat.  25,040, 
Dec.  24,  1894. 

Tins  invention  relates  to  improvements  in  a  combined 
pulp  refining-  engine  and  water  mixer,  and  lifter  used  in 
pulp  and  paper  making,  and  also  for  mixing  and  grinding 
colours,  dyes,  and  other  materials  for  paper  and  pulp 
making.  Inventor  claims  in  Mich  engine  the  employment 
of  a  easing  containing  two  revolving  discs  mounted  on 
.shafts  and  working  in  opposite  directions,  by  which  means 
the  material  being  operated  upon,  is  kept  longer  in  the 
faces  ;  the  use  of  a  centrifugal  pump  on  the  back  of  oue 
of  the  discs  for  the  purpose  of  lifting  the  backwater  and 
Letter  mixing  the  stuffs  being  operated  upou  ;  and  the  use 
of  a  hollow  shaft  by  which  the  material  is  conveyed  direct 
to  the  faces  and  so  insures  the  stuff  being  operated  upon 
before  being  discharged C.  1"'.  C. 

Dandy  Rolls  for  Paper  Making,  An  Improvement  in. 
John  Lister,  Leslie,  North  Britain.  Eng.  Pat.  797, 
.Ian.  I'.',  1895. 

The  spindle  of  the  dandy  roll  is  made  hollow  and  perforata  d 
and  is  connected  witli  a  supply  of  steam.  When  the  dandy 
roll  is  working,  a  number  of  fine  jets  of  steam,  issuing  from 
the  perforations,  impinge  upon  the  inner  surface  of  the 
dandy  roll  cover,  this  process  preventing  the  accumulation 
of  froth  upou  the  exterior.  — S.  P.  E. 


Paper,  Improvements  in  Strainer  Plates  used  in  the  Manu- 
facture of.  II.  B.  Watson  and  J.  S.  Watson,  Newcastle- 
on-Tyne.     Eng.  Pat.  22,651,  Nov.  27,  1895. 

SiuMMi;  plates,  especially  in  oscillating  paper  pulp 
strainers,  are  at  present  arranged  so  that  the  paper  stuff  is 
preferably  caused  to  travel  in  a  direction  at  right  angles 
to  tin-  Mill,  and  as  it  is  imperative  in  suction  strainers  to 
have  strengthening  ribs  on  the  underside  of '  such  strainer 
u  certain  amount  of  clean  stuff  is  wasted  by  its 
rapid  How  across  these  non-slitted  strengthening  bars. 

According  to  the  present  invention,  strainer  plates  are 
so  i  instructed  that  the  strengthening  bars  do  not  run 
across  the  plates,  hut.  cud  at  a  mid  tic-bar,  from  which, 
to  the  opposite  -ide.  similar  strengthening  bars  secure  the 
necessary  rigidity  of  the  complete  plate.  By  this  con- 
trivance the  stuff  is  no  longer  able  to  avoid  passing  over 
the  straining  slits,  as  it  does  at  present  when  the 
strengthening  hats  extend  uninterruptedly  across  the  plate, 
and  a  maximum  amount  of  slit  area  is  seemed. — C.  E.  (_'. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTEACTS. 

ffydrobromic  and  Hydriodic  Acids,  Preparation  of. 
'.I.  II.   Kastle  and  J.  II.   Bullock.     Amer.  Chem.  J.  ]8 

105—111. 

Ecru  the  preparation  of  the  first-named  acid  the  method 
here  proposed  is  considered  simpler  and  better  than  either 
Erdmanu's  or  Champion  and  Pellet's  process.  It  is 
based  on  the  reaction  between  bromine  and  naphthalene, 
which  results  in  the  evolution  of  hydrobromic  acid  gas. 
The  naphthalene  is  dissolved  in  orthoxylene,  or  petroleum 
distilling  above  150°  ('.,  and  the  bromine  is  run  slowly  in 
under  the  surface.  The  effluent  gas  is  allowed  to  pass 
through  a  concentrated  solution  of  the  same  acid,  con- 
taining in  suspension  amorphous  phosphorus,  and  also 
through  a  tube  containing  a  further  supply  of  this  latter 
siil, stance.  The  acid  and  phosphorus  remove  any  traces  of 
free  bromine  and  leave  the  gas,  after  drying,  perfectly  pure 
and  colourless. 

The  operation  is  us  easy  and  rapid  as  tic  preparation  of 
hydrochloric  acid  from  sodium  chloride  and  sulphuric  acid, 
andean  be  rendered  automatic  by  controlling  the  flow  of 
bromine  into  the  naphthalene.  When  pure  naphthalene  is 
not  available,  "  moth  balls,"  consisting  chiefly  of  this  body, 
\\  ill  do  equally  well. 

From  live  series  of  quantitative  experiments,  the  amount 
of  hydrobromic  acid  produced  came  to  an  average  of 
within  about  9  per  cent,  of  the  theoretical  yield  of  the 
bromine  consumed.  The  method  is  recommended  for 
lecture  work  and  for  preparing  the  acid  in  quantity. 

The  method  adopted  for  preparing  hydriodic  acid  is  based 
on  the  reaction  between  iodine  and  colophony  when  heated 
together.  It  was  first  proposed  by  Etard  and  Moissan 
(Bull.  Soc.  Chim.  34,  69),  but  in  the  original  form  the  acid 
is  impure,  and  the  following  improvement  has  been 
devised:  — 

Equal  weights  of  iodine  and  fine  resin,  both  in  an 
intimate  state  of  division,  are  mixed  with  a  slight  excess  of 
white  sand,  and  gently  heated  in  a  retort.  The  iodine  and 
brown  liquor  distilling  over  along  with  the  acid  are  con- 
densed in  a  Woulff's  bottle,  or  in  the  attached  U-tube 
containing  red  phosphorus,  and,  after  passing  through 
dr\  ing  tubes,  the  pure  hydriodic  acid  can  be  collected  by 
displacement  of  air.  The  yield  amounts  to  5-4  parts  of 
acid  per  10  parts  of  iodine  employed. 

There  is  an  entire  freedom  from  danger  of  explosion  by 
these  methods,  and  no  risk  of  the  apparatus  becoming 
choked  by  bromide  or  iodide  of  phoshorus  as  in  other 
processes  where  this  latter  body  is  employed. — C.  S. 

Airol,  A  new  Substitute  for  Iodoform.     Therapeut. 

Mouatsh.  1896,  10,  8G. 

Tuts  preparation,  which  was  first  described  by  Liidy,  is  a 

basic   bismuth-oxyiodide   gallate.     It  is   closely  related  to 

"  Dermatol,"  a  basic  bismuth-gallate. 

Airol  is  a  greyish-green  powder,  stable  towards  light, 
possessing  neither  smell   nor  taste,  and   readily  soluble   in 
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sodium  hydroxide  and  dilute  mineral  acids.  It  becomes 
gradually  red  in  moist  air,  with  the  formation  of  a  more 
basic  compound  containing  less  iodine. 

Haegler  has  obtained  satisfactory  clinical  results  with 
airol,  it  is  less  poisonous  than  iodoform,  and  not  more 
poisonous  than  derma tol. — J.  L.  B. 

Eugenol,  Some  Derivatives  of  [Vanillin].  Ch.  Gassmann 
and  E.  Krafft.     Bull.  Soc.  Ind.  Mulhouse,  1895,  263—267. 

When  eugenol  (/>-hydroxy-«i-methoxy-allyl-benzene)  is 
cohobated  with  ehloracetic  acid  in  presence  of  caustic  soda 
for  20  hours,  and  the  melt  is  subsequently  acidulated  with 
hydrochloric  acid,  eugenol-acetic  acid— 

(I.3.4)CfiH:)(CrL.CH:CH2XOCH3)(OCHL£!0,H) 

separates  out  and,  after  crystallisation  from  water  or  50  per 
cent,  alcohol,  forms  white  needles  melting  at  75°  C,  easily 
soluble  in  hot  water,  alcohol,  and  acetone,  and  volatile  with 
superheated  steam.  By  heating  this  acid  for  24  hours  at 
150°  C.  with  potash  and  amylic  alcohol  it  is  converted  into 
iso-eugenol  acetic  acid — 

(1.3.4)C6Hb(CH:CH.CH.,)(OCH3)(OCH2C02II;, 

which  crystallises  from  alcohol,  melting  at  92° — 94°  C 
The  same  product  can  also  be  obtained  by  the  action  of 
ehloracetic  acid  and  caustic  potash  on  iso-eugenol,  or  by 
heating  eugenol  acetic  acid  with  caustic  soda  for  a  short 
time  at  200°  G.  When  the  sodium  salt  of  this  acid  is 
oxidised  with  potassium  permanganate  and  acetic  acid,  it 
yields  acetaldehyde  and  vanillin-acetic  acid — 

(1.3.4)CcH3(COH)(OCH:()(OCH:,Ca,II), 

which  melts  at  1S7:  C.  (Elkon,  Ber.,  19,  3055.)  This 
latter  product,  when  heated  with  twice  its  weight  of 
phosphorus  pentachloride  at  130°  C.  until  dissolved,  and 
then  poured  into  hot  water,  gives  vanillin  on  evaporation  or 
extraction,  which  was  identified  by  its  smell  and  melting  i 
point,  80°  C— T.  A.  L. 

Rhodinol  or  Geraniol.     11.  Erdmann  and  P.  Huth. 
J.  Prakt.  Chen).  53,  1896,  42—46. 

According  to  the  authors,  the  new  terpene  alcohol, 
Cu)Hj80,  which  Hesse  obtained  by  purifying  geranium  oil 
from  the  island  Reunion,  and  termed  "Reuniol,"  is  identical 
with  rhodinol,  the  principal  fluid  constituent  of  otto  of  roses, 
llhodinol  is  further  characterised  by  its  diphenylmethane 
derivative  (C6HS>3:N. CO. OC10H1?,  which  melts  at  84°  C, 
and  crystallises  from  80  per  cent,  spirit  in  long  silky  matted 
needles.  It  is  proposed  that  the  term  rhodinol  shall  be 
reserved  as  a  scientific  name  for  the  chief  fluid  constituent 
of  otto  of  roses.  In  commerce,  however,  it  is  necessary  to 
employ  both  the  terms  geraniol  and  rhodinol  since  they  ; 
designate  oils  of  different  origin,  which,  although  undis- 
tinguishable  by  analysis,  exhihit  slight  differences  in  taste 
and  smell  in  the  same  way  that  alcohol  differs  when  obtained 
from  wine,  corn,  potatoes,  or  roots. — T.  A.  L. 

Geraniol  and  Rhodinol.     J.  Bertram  and  E.  Gildemeister. 
J.  l'rakt.  Chem.  53,  1896,  225. 

The  authors  review  the  literature  concerning  these  substances 
and  summarise  it  as  follows  : — 

(I.)  The  alcoholic  constituents,  boiling  about  230°,  of 
the  essential  oils  of  the  geranium,  citronella,  and  rose, 
consist  entirely  or  nearly  entirely  of  geraniol,  as  also  does 
the  liearhodol,  described  by  Barbier. 

(2.)  The  fractions  of  the  different  pelargonium  and 
geranium  oils  boiling  at  225° — 230°,  contain  another  alcohol 
in  addition  to  geraniol. 

They  find  that  the  preparations  from  different  sources, 
designated  rhodinol,  are  not  pure  substances.  These  agree 
in  containing  geraniol,  but  in  very  varying  quantity, 

—A.  C.  W. 

Hvunii'l.  Rhodinol,  and  Geraniol,  the  alleged  Identity  of. 
A.  Hesse.     J.  Prakt.  Chem.  53,  1896,  2ty. 

The  reuniol  discovered  by  the  author  in  pelargonium  oils 
has  been  found  in  Wallach's  laboratory  to  he  a  terpene  alcohol 
of  the  formula  CU1II;,,( ».      It  differs  from  geraniol,  C1UH15<  >, 


in  constitution  and  properties.  Rhodinol  is  an  impure 
reuniol.  Prepared  according  to  Ger.  Pat.  80,007  of  the  firm 
of  Gilliard,  P.  Monnet,  and  Cartier,  from  French  pelargonium 
oil,  rhodinol,  in  consequence  of  the  large  proportion  of 
geraniol  it  contains,  differs  completely  from  reuniol. 

—A.  C.  W. 

Acetanilide,  Phenaeetin,  Quinine  Sulphate,  $*c,  Scheme 
for  Identification  of.  F.S.Hyde.  J.  Amer.  Chem.  Soc. 
1895,  17,  933. 

See  under  XXIII.,  page  297. 

Alkaloids,  Acidimetric  Estimation  of  Vegetable.     L.  F. 
Kebler.     J.  Franklin  Inst.  1896,  141,  141. 

See  under  XXIII.,  page  300. 

PATENTS. 

Vanillin,  Improvements  in  the  Manufacture  of.     M.  O.  and 
A.  Verley,  Paris.     Eng.  Pat.  24,416,  Dec.  15,  1894. 

The  process  consists  in  electrolytically  oxidising  a  solution 
of  iso-eugenate  of  soda  (or  other  convenient  base)  treating 
the  resulting  product  with  an  acid  and  separating  the 
vanillin  so  produced. — C.  F.  C. 

Ethers  of  Para-lactylamidophenol,  Manufacture  of.  O. 
Imray,  London.  From  "  The  Farbewerke  vorma'.s 
Meister,  Lucius,  and  Briming,"  Hoechst  a/M.,  Germany. 
Eng.  Pat.  2427,  Feb.  4,  1895. 

To  prepare  lactyl-p-phenetidine,  equal  molecular  propor- 
tions of  p-ainidophenol  and  lactic  acid  are  heated  to  170° — 
180°  until  the  formation  of  water  ceases.  The  melt  is  then 
dissolved  in  water,  and  after  the  addition  of  animal  char- 
coal is  crystallised  from  the  aqueous  solution.  The  p-lactyl- 
anridophenol  thus  obtained  is  dissolved  in  dilute  alcohol, 
and  heated  with  the  calculated  quantity  of  alkali  and  ethyl 
bromide,  chloride,  or  iodide,  or  salts  of  ethyl  sulphuric  acid, 
in  a  closed  vessel  on  a  water-bath  for  4 — -5  hours.  The 
alcohol  is  then  distilled  off,  and  the  residue  is  crystallised 
from  hot  water. 

By  substituting  methyl  halogen  derivatives  or  salts  of 
methyl  sulphuric  acid  for  the  ethyl  compounds,  p-lactyl 
anisidine  is  obtained. — C.  F.  C. 

Ben zatnide-o-Sid phonic  Acid  and  of  Saccharin   and  other 
Derivatives  thereof,  The  Manufacture  of.     H.   F.   New- 
ton,  London.      From   "  The  Farbenfabriken    vorm.     F. 
Bayer   and  Co.,"  Elberfeld,  Germany.     Eng.  Pat.  3930, 
1895. 
The  basis  of  this  patent   is  the  preparation  of  benzainide- 
o-sulphonic   acid   by    heating  benzene-o-sulpho-carboxvlic 
acid,  or  salts  of  the  acid  with  ammonium  sulpho-cyauate. 

From  the  product  they  proceed  to  "  Saccharin  "  by  the 
following  stages  :  ( 1 .")  Treatment  of  the  salts  of  the  acid  with 
POCI:„  PC)5,  &c.  (2.)  Treatment  of  the  resulting  chloride 
with  ammonia  to  produce  the  corresponding  amide.  (3.) 
Hydrolysing  the  benzamide  group  by  heating  with  sodium 
hydroxide  solution  containing  4  per  cent,  of  NaOH.  (4.) 
Finally  precipitating  the  saccharin  by  acidulating  the  solution 
from  (8). 

The  specification  contains  a  full  statement  of  the  advan- 
tages ot  the  process  over  that  in  which  benzene  ortho- 
eulphonic  carboxylic  acid  is  used  initially. — C.  F.  C. 

Assimilable  Iron  Compounds,  Manufacture  of.  ().  Imray, 
London.  From  "  The  Farbwerke  vorm.  Meister,  Lucius, 
and  Briining,"  Hochst  a  M.,  Germany.  Eng.  Pat.  7169, 
April  8,  1895. 

YViiKY,  previously  freed  from  albumin  and  milk-sugar,  is, 
treated  with  barium  or  calcium  salts  to  throw  down  the 
phosphates,  and  after  the  excess  of  the  reagent  is  removed, 
an  iron  compound  is  precipitated  by  the  addition  of  ferric 
chloride  in  the  hot.  It  forms  a  heavy  brown  powder, 
containing  about  30  per  cent,  of  iron,  soluble  in  alkalis  and 
alkaline  carbonates;  and  it  is  only  decomposed  by  sul- 
phides and  ferrocyanides  after  standing  some  time.  It  is. 
adapted  for  use  in  medicine. — F.  H.  L. 
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Chemical  Compounds  containing  Sulphur  from  Derivatives 

of  Cinnamic  Acid ,  The   Manufacture  or  Production  of'. 

If.   E.   Newton,   London.     From    "The  Farbenfabriken 

vorm.  F.  Bayer  and   Co.,"    Elberfeld,    Germany.     Eng. 

Pat.  8425,  April  29,  1895. 

Two  parts  of  the  ethylic  salt  of  cinnamic  acid  and  1  part 

of  sulphur  are   heated  for  8   to  10  hours   at  250° — 260    ( '. 

After   the   alcohol   has  distilled   off,    the   mass    is   cooled. 

dissolved  in   hot   spirit,   decolorised  with   animal   charcoal, 

and    crystallised    several    times.      The    product    has    the 

formula*  C9 1 1SS„( ).      It    forms    yellowish,    odourless    plates, 

soluble     in    benzene,    ether,    acetone,    tats,    &e.  ;    but    it    is 

almost  insoluble  in  water.     On  boiling  with  caustic  soda,  it 

is  decomposed,  acetophcncne  being  produced.     <  >ther  alky] 

salts  of  cinnamic  acid  may  be  employed   in  an  analogous 

manner.     The  new  thio-compoiind  is  claimed  as  suitable  for 

therapeutical  purposes. — F.  11.  1.. 

Vanillin,  Improvements  in  the  Manufacture  or  Production 
of.  YV.  Majert,  Falkenberg,  Prussia.  Eng.  Pat.  21, 
Jan.  1,  1896. 

16'4  kilos,  of  iso-eugencl,  4"0  of  caustic  soda,  and  25'6  of 
the  sodium  salt  of  chloronitrobenzeue  sulphonic  acid,  or 
30-0  of  the  corresponding  hromo-compound,  are  dissolved 

in  water  and  boiled  under  an  inverted  condenser  for 
12  hours.  The  resulting  sodium  salt  is  salted  out,  and 
forms  a  brownish  gum-like  product.  37  G  kilos,  are  then 
oxidised  with  32  kilos,  of  sodium  bichromate  and  445  <> 
10  per  cent,  sulphuric  arid.  After  boiling  for  G  hours,  the 
liquid  is  made  alkaline,  the  chromium  hydrate  filtered  oft', 
10  kilos,  of  caustic  soda  added,  the  whole  again  boiled  till 
the  yellow  colour  no  longer  increases  in  intensity,  then 
acidified  with  dilute  sulphuric  acid,  and  the  vanillin 
extracted  with  ether.  The  extract  is  shaken  with  an 
aqueous  solution  of  sodium  bisulphite,  and  the  resulting 
compound  decomposed  with  the  necessary  amount  of  arid  ; 
the  vanillin  being  finallv  re-crystallised  from  benzene. 

— F.  H.  L. 


XXI.-PHOTOGEAPHY. 

Ferrous  Oxalate  Development,  Use  of  Clearing- Bath  after, 
C.  H.  Bothamley.     Photography,  1896,  8,  98. 

During  ferrous  oxalate  development,  a  part  of  that  salt 
becomes  peroxidised,  and  in  the  absence  of  free  acid,  is 
converted  into  a  basic  ferric  oxalate  ;  it  is  probable  that 
the  deposition  of  this  salt  in  the  film  on  subsequent  wash- 
ing produces  the  red-brown  deposit,  which  would  be  most 
noticeable  when  the  wash-water  is  very  hard  The  presence 
of  free  acid  in  sufficient  quantity  prevents  the  precipitation 
of  this  substance  by  the  formation  of  a  soluble  ferric  salt  ; 
and  the  good  effect  of  adding  a  little  sulphuric  acid  to  the 
developer  is  thus  explained.  To  prevent  the  formation  of 
the  coloured  deposit,  the  plate  is  dipped  before  washing  into 
a  3  to  4  per  cent,  alum  solution  containing  a  little  oxalic 
acid.  This  acid  has  the  desired  effect  without  seriously 
injuring  the  gelatin  film. — W.  G.  M. 

PATENT. 

Colour  Photographs,  Improvements  in,  and  Apparatus  for 
Producing  and  Viewing  the  same.  B.  J.  Edwards, 
Hackney.     Eng.  Pat.  3613,  Feb.  19,  1895. 

This  patent,  contains  a  description  of  (1)  a  device  for  the 
production  of  three  coloured  negatives  on  different  plates 
by  simultaneous  exposure  in  one  camera,  and  (2)  arrange- 
ments for  viewing  the  dia-positives  prepared  from  these 
negatives.  An  ordinary  camera  is  fitted  with  two  semi- 
transparent  mirrors,  consisting  of  lightly  silvered  glass 
plates,  set  at  an  angle  of  45'  to  the  path  of  the  ravs.  The 
front  mirror  is  so  arranged  that  half  of  the  light  admitted  bv 
the  lens  is  reflected,  made  to  pass  through  a  red  screeD,  and 
allowed  to  act  on  a  red-sensitive  plate.  The  second  one 
reflects  part  of  the  light  transmitted  by  the  former,  whence 
it  passes  through  a  yellow  or  green  screen,  and  acts  on  the 
plate  for  the  green  sensation.  The  residual  light  is  used  to 
produce  the  negative  for  the  blues,  the  plate  being  placed  in 


the  usual  position,  and  either  sensitised  specially  for  blue, 
or  exposed  behind  a  blue  or  violet  screen.  By  adjusting 
the  relative  amounts  of  light  reflected  and  transmitted  by 
the  mirrors,  and  also  the  depth  of  tint  of  the  screens,  the 
three  plates  may  be  arranged  to  require  the  same  length  of 
exposure.  The  camera  may  be  made  to  give  stereoscopic 
pictures  if  desired;  and  it  will  be  noticed  that  two  of  the 
negatives  are  "reversed,"  the  third  being  in  the  natural 
position. 

To  view  ihe  positives,  each  may  be  mounted  in  contact 
with  a  transparent  medium  of  the  required  colour;  the 
three  being  superimposed  by  optical  means.  They  may  be 
"  projected"  by  a  triple  lantern,  or  by  a  lantern  having  only 
one'  lens  atul  arranged  exactly  as  the  original  camera.  A 
composite  slide  is,  however,  preferable,  and  is  prepared  by 
making  "  lantern-slides  "  on  glass  from  two  of  the  negatives, 
and  on  celluloid  from  the  third,  in  the  respective  complemen- 
tary colours,  mounting  the  former  film  to  film  with  the 
celluloid  in  the  middle,  and  throwing  a  beam  of  white  light 
through  the  whole. — F.  11.  L. 

Glass,  Producing  Indelible  Pictures  upon,  A  Method  of. 
F.  Schachinger,  Munich.  Eng.  l'at.  6602,  March  30, 
1895. 

See  under  VIII.,  page  275. 

XXII.-EXPLOSIVES.  MATCHES.  Etc. 

Salutation-  and  Critical  Temperatures  [  Valuation  of 
Dynamite,  S$c.~\  Crismer  and  Motteu.  Assoc.  Beige 
des  Chim.  t  lain.  Zeit.  ism;,  20,  41. 

See  under  XXIV., page  300. 

XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Extraction  Apparatus.  A  New.     J.  J.  L.  Van  Riju. 
Bet.  28,  2387. 
The  apparatus  consists  of  a  wide  glass  tube  A,  drawn  out 
at  the  end  It. 

A  second  tube  c,  narrowed  at  three  places  a,  b,  c,  and 
having  four  equally  large  holes  at  c. 

At  the  narrow  part  a  is  a  mark  indicating  20  c.c.  from 
the  bottom  of  the  tube. 

The  tube  c  rests  in  A  by  means  of  pieces  of  glass  rod 
fused  to  it  at  e  and  f.  A  funnel  tube  is  suspended,  reaching 
almost  to  the  bottom  of  C. 
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The  liquid  to  be  extracted  (solution  nf  extract,  milk,  &c.) 
is  introduced  through  the  funnel,  by  means  of  a  pipette  into 
.(■  up  to  the  mark  a.  The  ether  vapours  rising  from  K  enter 
the  tulie  A  through  B,  warm  the  inner  tubi  x,  and  rise  by  e 
into  the  condenser  I).  The  ether  then  drops  through  the 
funnel  into  the  liquid  in  x,  becomes  saturated  with  alkaloid 
or  fat  and  then  rises,  p  issing  through  the  holes  at  c.  The 
extraction  takes  place  at  a  temperature  very  near  the 
boiling  point  of  the  extracting  liquid  (ether,  benzene,  &e.) 
The  apparatus  is  easily  cleaned,  and  is  so  arranged  that 
for  extracting  liquids  no  weighing  is  required,  but  the  liquid 
is  simply  measured. 

The  special  advantage  of  the  apparatus  is  seen  when 
several  estimations  of  the  same  liquid  or  extract  are  required. 
\  solution  of  known  concentration  is  made  and  20  c.c. 
introduced  into  x,  viz.,  up  to  the  mark  a.  aud  the  extraction 
proceeded  with  in  the  usual  way. — H.  M. 

Gas  Burettes,  Modifications  of  the  Hempel  and  Bitnte. 
0.  Bleier.     Ber.28,  2423. 

Fir;.  1  is  a  modification  of  Hempel's  gas  burette,  and  con- 
sists of  a  measuring  tube  A,  with  which  a  levelling  vessel 
B  is  connected.  At  the  top  of  the  measuring  tube  is  a 
capillary  a  fitted  with  tubing  and  a  clip.     At  the  bottom  is  a 


Fig.  1. 


Fig.  2. 


three-way  tap  h.  which  makes  the  connection  either  with 
the  outlet  c  or  with  the  levelling  vessel. 

The  gas  is  drawn  through  the  tube  ";  easily  soluble 
^;w/~  ;ir>-  allowed  to  pass  through  lor  a  few  seconds  after 
the  tube  is  emptied,  s.>  that  the  water  adhering  lo  tin  sidi  - 
becomes  -at united. 

Fig.  -i  is  a  modification  nf  Bnnte's  burette,  ami  maybe 
made  from  the  same  by  simplj  shortening  the  lower  end. 
At  the  top  is  a  two-way  tap,  anil  a(  the  bottom  an  ordinary 
glass  tup  with  water  outlet  drawn  to  a  fine  capillary,  so 
that  the  tube  requires  2 — 3  minutes  to  empty.  From  one 
tap  to  the  other  is  a  space  of  100"7— 101  c.c.  So  much 
water  is  contained  in  the  cup  that  when  the  bur.  tte  is 
filled  with  gas  at  ordinary  atmospheric  pressure,  water 
admitted  through  the  two-way  tap  reaches  optotheOcc. 
mark,  thus  causing  the  burette  to  hold  exactly  100  c.c.  of 
;:i-.       N. :  I  it..  are   then  taken  with  the    water  in 

the  CUp  at  til.    Same  level   ft. 

The  measuring  tube  is  filled  with  water,  and  gas  allowed 
to  pass  through  lor  a  few  seconds,  The  absorbing  liquid  i- 
introduced  from  tin-  cup.  and  after  shaking  and  washing 
with  water,  the  reading  is  taken.    The  second  absorption 


liquid  is  introduced  either  by  running  in  at  the  same  time 
as  the  first  liquid  runs  out,  or  by  drawing  out  the  first  liqnid 
1>\  means  of  suction,  aud  causing  a  partial  vacuum. — H.  M. 

Laboratory  Apparatus,  Neio.     O.  Eberhard.     Chem.  Z.it. 

189G,  20,  39. 

'Receiver  for  the  Fractional  Distillation  of  Fuming  Solu- 
tions.— The  end  of  the  condenser  tube  a  is  connected  by 
india-rubber  tubing  with    the  neck  of  the  receiver  c;  the 


recei  ei  has  a  side  tube  a,  which  may  be  joined  to  a  calcium 
chloride  tube.  The  other  end  of  the  receiver  is  closed  by  a 
stop-cock  d,  aud  the  side  tube  ;/  is  connected  with  the 
receiver-tube  beyond  d,  by  glass  tubing  joined  with  a 
rubber  tube/',  that  may  be  closed  by  .a  pinch-cock  or  with 
a  glass  stop-cock  sealed  on  to  the  glass  tubes  themselves. 
The  cocks  are  only  closed  when  the  flask  e  is  changed.  In 
this  way  fume  or  poisonous  gases  are  prevented  from 
escaping,  and  the  collecting  flask  may  lie  changed  without 
stopping  the  distillation.  For  distillation  in  vacuo  either  a 
flask  with  a  side-tube  is  substituted  for  e,  or  an  ordinary 
this];  is  attached  by  means  .if  a  two-holed  cork. 

Condenser  for  t'sr  in  Distilling  Small  Quantities  of 
Substances. — A  weighed  test-tube  is  inserted  in  the  mouth 
of  the  condenser   with  the   aid  of  an  india-rubber  joint,  and 


the  tube  of  the  Fractionating  flask  is  brought  directly  into 
it.    The  condensation  even  of  volatile  sub  tanci 
v.-  \v.  <;.  m. 

I'ri.  sun    Tube  for  Laboratory  Purposes.     .1.  Walter. 
.1.  Prakt.  Chem.  L896,  33,    -'.  3  .  132—139. 

-sure    tube    is    designee!    to    pi    \.    it    the 
bursting   of  ordinary   sealed  glass  tubes  during  heating  by 
Dg  them   to  increased  pressure  from  without.     For 
this  purpo  ealed  glass  tube  is  introduced  through  the 

bronze  cove:-  of  the  apparatus  at  E  into  the  Mannesmann 
metal  tube   A   which  is  about  560  mm.  long  and  32  mm. 
wide,     rj'is  hard-soldered  to  a  copper  tube  of  2  mi 
connected  with  a  cylinder   containing   compressed  carbon 
dioxide  which  is  admitted  to  the  tube    \   lo  opening  the 
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valve  c.  G  communicates  with  a  gauge  for  indicating  the 
pressure.  The  apparatus,  mounted  for  an  experiment,  is 
shown  in   the  second  figure.     When  the  cover  is  made  of 


03 


bronze  a  washer  of  lead,  &e.  is,  as  a  rale,  unnecessary,  and 
as  soon  as  the  apparatus  has  been  proved  to  be  gas-tight 
the  heating  may  be  begun. 


With  the  above  apparatus  much  thinner  sealed  tubes  may 
be  heated  with  safely,  and  iu  many  cases,  e.g.,  in  splitting 
off  the  S03H  group  by  means  of  dilute  sulphuric  acid,  it  is 
not  even  necessary  to  seal  up  the  tubes  at  all  if  the  appa- 
ratus is  placed  in  a  vertical  position  in  a  suitable  heating 
bath.  The  action  of  corrosive  vapours  od  the  apparatus 
may  often  be  prevented  by  pouring  a  little  paraffin  or 
mineral  oil  on  the  surface  of  the  liquid  and  by  employing 
sufficient  pressure,  or  when  heating  up  to  about  110°  by 
corking  up  the  tube.  When  alkaline  liquids  are  being 
heated  the  glass  tube  may  be  omitted.  The  apparatus  may 
also  be  used  for  drying  or  heating  in  vacuo,  for  distillation 
under  pressure,  for  the  determination  of  the  solubility  of 
gases  and  of  solid  substances  in  liquids  at  high  temperature 
and  pressure,  and  for  the  determination  of  the  vapour 
pressure  of  liquids  at  high  temperatures. — J.  S. 

PATENT. 

Thermometers,  Improvements  in.  E.  M.  V.  Gihb,  London, 
and  (I.  W.  Simpson,  London.  Eng.  Pat.  6653,  April  1. 
1895. 

Instead  of  the  wide  enamel  backing  as  usually  arranged 
for  chemical,  clinical,  and  other  thermometers,  a  narrow 
vertical  strip  only  of  enamel  or  other  suitable  material  is 
used,  which  is  placed  immediately  behind  the  liquid  column, 
leaving  a  clear  strip  on  each  side,  whereby  the  graduations, 
which  are  marked  on  the  back,  are  easily  seen  through 
these  clear  portions. — K.  S. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Methane  and  Hydrogen,  Determination  of,  by  Explosion. 
A.  H.  Gill  and  S.  P.  Hunt.  J.  Amer.  Chem.  Soc.  1895, 
17,  986—994. 

The  results  of  the  authors*  investigations  may  be  summa- 
rised as  follows  : — 

1.  That   the    usual   method    of    preparing    methane   by 
heating  sodium  acetate  with  sodium  hydroxide  and  quick- 


lime yields  a  gas  largely  contaminated  with  hydrogen.  2. 
That  the  determination  of  methane  and  hydrogen  by  one 
explosion  with  oxygen  yields  results  within  0-5  per  cent, 
of  the  methane  and  0-3  per  cent,  of  the  hydrogen,  whilst 
with  two  explosions  the  limits  were  0-2  and  0-3  percent, 
respectively  for  the  two  gases.  3.  When  a  mixture  of 
hydrogen  and  methane  is  exploded  with  a  quantity  of 
oxygen  insufficient  for  both,  but  more  than  sufficient  for 
either  taken  separately,  about  611  per  cent,  of  hydrogen.  25 
per  cent,  of  methane,  and  50  per  cent,  of  oxygen  are  con- 
sumed. 4.  The  method  of  determining  methane  and  hydro- 
gen by  one  explosion  with  air  does  not  afford  accurate 
results'. — r.  L.  B. 

Vitriol,  Determination  of  Arsenic  in  Concentrated. 
G.  Hattensauer.     Zeits.  angew.  Chem.  189G,  130 — 13t. 

The  smalluess  of  the  amount  of  arsenic  necessitates  the 
employment  of  large  quantities  of  vitriol.  The  literature  of 
the  subject  is  almost  exclusively  confined  to  the  reactions 
of  hydrogen  sulphide  and  arscnious  and  arsenic  acids  or 
their  salts.  Authors  note  the  conditions  favourable  to  a 
rapid  and  complete  precipitation  of  arsenic  by  hydrogen 
sulphide,  but  solutions  of  suitable  acidity  are  supposed  to 
be  under  examination.  Even  the  instructions  given  in 
technical  hand-books  have  been  found  faulty,  since  the 
dilution  with  water  precipitates  the  lead  incompletely  as 
PbS04,  and  what  is  precipitated  is  most  difficult  to  filter  off. 
A  further  disadvantage  is  that  the  after  treatment  with 
hydrogen  sulphide  may  precipitate  other  bases  than  arsenic, 
and  the  arsenic  precipitate  is  usually  a  mixture  of  arsenic 
tri-  and  pentasulphides  with  free  sulphur. 

All  these  difficulties  may  be  avoided  if  use  be  made  of  the 
property  of  arsenic,  of  being  quickly  and  completely  pre- 
cipitated from  solutions  containing  large  excess  of  hydro- 
chloric acid  and  if  at  the  same  time  attention  be  given  to 
the  strength  of  the  acid  solution  used  for  precipitation. 

The  author  used  for  his  experiments  an  acid  of  sp.  gr. 
1-815  at  22-5  C.  500  c.c.  of  this  acid  were  <ooled  and 
diluted  witii  500  c.c.  of  water.  An  acid  of  sp.  gr.  1-46  at 
15°  was  produced.  500  c.c.  of  dilute  hydrochloric  acid 
(1:2)  were  then  added  to  500  c.c.  of  the  diluted  vitriol,  the 
cooling  being  continued.  The  author  finds  that  a  greater 
excess  of  hydrochloric  acid  than  the  above  has  no  detri- 
mental effect  upon  the  after  precipitatiou  of  the  arsenic  ; 
still  the  above  amouut  is  sufficient  to  prevent  either  lead 
sulphate  or  lead  sulphide  from  being  precipitated,  this  pre- 
vention being  the  object  of  its  addition.  The  liquid,  which 
must  be  cooled  as  far  as  possible  and  kept  at  a  low  tem- 
perature, is  now  subjected  to  a  rapid  stream  of  hydrogen 
sulphide,  continuing  it  at  least  for  45  minutes.  It  is 
better  to  allow  an  extra  15  minutes,  and  then  the  arsenic 
pentasulphide,  which  should  be  of  brilliant  yellow  colour 
and  curdy,  may  be  immediately  filtered  off.  The  degree  of 
dilution  obtained  by  following  the  directions  given  above  is 
one  which  leaves  the  filter  paper  unattached  by  the  acids. 
No  lead  was  found  in  the  washed  precipitate,  although  the 
vitriol  contained  10  times  as  much  lead  as  arsenic.  The 
precipitate  consists,  according  to  Prauuer  and  Tomicek 
(  Mor.atsh.  f.  ('hem.  8,  607)  and  Xeher  (Zeits.  anal.  Chem. 
32,  45,  this  Journal,  1894,  376)  of  pure  arsenic  pentasul- 
phide. The  further  treatment  of  this  precipitate  is  carried 
out  in  the  usual  way,  according  as  one  desires  to  weigh  it 
as  the  sulphide,  the  oxide,  or  as  magnesium  arsenate. 

The  author  concludes  by  stating  that,  using  his  method, 
the  determination  of  arsenic  in  concentrated  vitriol  can  be 
completed  in  3 — 4  hours,  and  that  it  is  therefore  one  of  the 
most  rapid  gravimetric  determinations  known. — J.  P.  C.  K. 

Persulphates,  Analysis  of.   E.  Ulzer.    'Mitt,  techn.  Gewerbe 
Museums  in  Wien,  1895,  [11—12],  310—311. 

The  author  takes  exception  to  such  existing  methods  for  the 
determination  of  the  available  oxygen  in  persulphates  as 
depend  upon  the  liberation  of  iodine  from  potassium  iodide 
in  presence  of  hydrochloric  acid,  and  on  the  liberation  of 
chlorine  by  distillation  with  hydrochloric  acid,  and  deter- 
mination of  the  iodine  ultimately  liberated  according  to  the 
method  of  Bunsen.  He  also  considers  theprocess  of  heating 
the  persulphate  with  excess  of  standard  oxalic  acid  in  the 
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presence  of  dilate  sulphuric  acid,  and  titrating  the  residual 
oxalic  aciil  by  means  of  potassium  permanganate  as  invalid. 
The  method  adopted  by  him  is  as  follows: — 0-3  grin,  of 
the  persulphate  is  heated  with  a  solution  of  ammonium  ferrous 
sulphate,  containing  1  to  1"5  grm.  of  the  salt  and  dilute 
sulphuric  acid,  either  in  a  stream  of  carhon  dioxide  or  in  an 
apparatus  provided  with  a  Bunsen  valve.  At  the  end  of 
half  an  hour  oxidation  is  complete,  and  the  excess  of  the 
ferrous  salt  can  In'  titrated  back  with  potassium  perman- 
ganate.  The  results  quoted  for  this  method  -worked  on 
commercial  ammonium  persulphate,  are  good.  A  complete 
analysis  of  the  salt,  which  commonly  contains  ammonium 
sulphate  and  bisulphate,  may  la-  made  by  determining  the 
total  sulphuric  acid  (including  that  resulting  from  the 
decomposition  of  ammonium  persulphate,  by  boiling  with 
hydrochloric  acid  for  some  time),  estimating  the  ammonia  in 
the  usual  wa\  and  ascertaining  the  content  of  free  sulphuric 
aeid  by  titration,  using  methyl  orange  as  an  indicator. 
Water  must  be  taken  by  difference.  A  sample  thus 
analysed  had  the  following  composition  : — Ammonium  per- 
sulphate, 45*61  percent.;  ammonium  hydrogen  sulphate, 
48'77  per  cent.  ;  fixed  salts, 0" 61  percent.  ■  water,  5*01  per 
cent.  It  may  be  remarked  that  an  aqueous  solution  of 
ammonium  persulphate  of  a  strength  of  about  15  grms.  of 
the  crude  salt  per  litre,  keeps  its  strength  very  well. —  B.  B. 

Manganese,  Determination  of,  in  Crude  Iron.  I-'.  Dlzer 
and  J.  Bruit.  Mitt,  techn.  Gewerhe  Museums  in  Wien, 
1895,  [11  — 12],  312,  315. 

The  author  critises  existing  methods  for  the  determination 
of  manganese  in  crude  iron  and  propounds  the  following 
process  : — A  solution  from  which  the  iron  has  been  removed 
by  the  use  of  zinc  oxide  and  containing  about  0"  1  grm.  of 
manganese, is  treated  with  20  c.c.  of  aO"5  per  cent,  solution 
of  hydrogen  peroxide ;  caustic  soda  is  added  so  long  as  a 
precipitate  appears  and  the  solution  is  boiled,  allowed  to 
cool,  treated  with  a  known  amount  of  standard  oxalic  acid, 
and  10  to  20  c.c.  of  pure  dilute  nitric  acid  (1:10).  The 
whole  is  gently  warmed  until  the  precipitate  is  dissolved, 
finally  brought  nearly  to  boiling,  and  the  excess  of  oxalic 
acid  is  titrated  back  with  permanganate.  In  calculating  tin- 
content  of  manganese  the  composition  of  the  precipitated 
peroxide  is  taken  as  5  MnOo  MnO.  The  authors  state  that 
under  the  conditions  named  the  excess  of  hydrogen  peroxide 
used  in  precipitating  the  manganese  is  wholly  dissipated. 
The  results  of  this  process  as  compared  with  a  gravimetric- 
analysis  are  satisfactory.  A  rapid  method  somewhat  less 
exact,  but  suitable  for  works  tests  on  ferro-manganese,  can 
be  adopted  by  omitting  to  remove  the  iron  by  means  of  zinc 
oxide,  and  thus  carrying  out  the  final  titration  in  a  solution 
coloured  by  a  ferric  salt.  Dilute  sulphuric  acid  if  sub- 
stituted for  dilute  nitric  acid  at  the  stage  of  the  process  in 
which  the  mauganese  peroxide  is  caused  to  act  upon  oxalic 
acid,  leads  to  low  results.  The  iron  under  analysis  may  be 
conveniently  dissolved  in  a  mixture  of  10  parts  of  stroog 
nitric  acid  to  2  of  strong  sulphuric  acid  and  2  of  water 
(all  by  volume).  During  evaporation  about  10  c.c.  of 
strong  hydrochloric  acid  should  be  added. — B.  B. 

Gold,    Estimation    of,    in    Brilliant    Gotil   and    Enamels. 

M.  Schonner.  Aim.  de  (him.  anal.  1896, 1,  47. 
BjtiLLi.vxT-gold  is  a  varnish  consisting  of  a  sulpho-organic 
gold  compound,  contained  in  a  liquid  sufficiently  viscid  to 
admit  of  being  painted  on  the  polished  surface  of  glass  and 
ceramics.  After  "  kilning  "  at  a  temperature  not  exceeding 
a  low  red  heat,  a  glistening  coating  of  metallic  gold  results. 
The  colour  and  lustre  are  dependent  upon  the  amount  and 
quality  of  the  gold  contained  in  the  original  liquid.  The 
estimation  of  the  gold  cannot  lie  effected  by  removing  the 
organic  matter  by  ignition,  owing  to  the  presence  of  other 
metals,  such  as  silver,  and  of  readily  fusible  bismuth  salts, 
the  latter  serving  as  an  adhesive  between  the  gold  and  glass. 
The  author  weighs  out  about  10  grms.  of  the  varnish  iuto  a 
fairly  large  porcelain  crucible,  and  evaporates  the  volatile 
constituents  at  a  gentle  heat  on  a  sand-bath,  avoiding  violent 
ebullition.  The  residue  i-  then  burut  at  the  lowest  possible 
temperature,  so  that  the  porcelain  glaze  does  not  fix  gold, 
the  mass  is  then  repeatedly  extracted  with  cold  or  slightly 
warm  aqua  regia,  consisting  of  2  parts  of  hydrochloric  acid 


and  1  part  of  nitric  acid  (363  B).  The  gold  is  separated 
from  the  combined  extracts  by  reduction  in  the  usual  manner 
with  ferrous  sulphate.  If  after  treatment  with  aqua  regia 
the  interior  of  the  crucible  be  spotted  of  a  violet  or  rosi 
colour,  such  portions  of  the  crucible  must  be  finely  powdered 
and  extracted  as  before,  so  that  all  gold  adhering  to  the 
glaze  may  be  removed.— J.  L.  B. 

Phosphorus  in  Phosphor-bronze,  N'eio  Afrt/md  of  Estimat- 
ing.   F.  Oettel.     Chem.  Zeit.  1896,  20,  19—20. 

From  3  to  10  grms.  of  the  bronze  are  digested  with  nitric 
acid  ;  the  tin  oxide  is  filtered  off,  well  washed,  dried, 
ignited,  and  fused  in  a  porcelain  crucible  for  a  few  minutes 
with  three  times  its  weight  of  potassium  cyanide.  The 
melt  is   boiled   with,   water,  and   the  reduced    tin    is  filtered 

off.     The  solution tains   the  whole   of  the   phosphorus 

as  potassium  phosphate,  in  addition  to  potassium  cvanate 
and  cyanide;  it  i-  boiled  with  an  excess  of  hydrochloric 
aeid  until  there  is  no  more  smell  of  hydrocyanic  acid; 
traces  of  lead  and  tin  are  precipitated  by  hydrogen  sulphide 
and  filtered  off.  The  filtrate  is  boiled,  the  last  traces  of 
hydrogen  sulphide  are  oxidised  with  a  few  drops  of  bromine, 
and  the  phosphoric  acid  is  precipitated  with  magnesia 
mixture.  The  volume  of  solution  at  this  time  need  not 
exceed  50  c.c.  The  presence  of  arsenic-  clues  not  interfere 
with  the  determination  in  the  least,  a  part  of  ii  being  lost 
on  the  calcination  of  the  filter,  a  part  on  fusion  with  the 
cyanide,  whilst  the  remainder  is  reduced  with  the  metallic 
tin,  which  is  always  found  to  collect  more  readily  into 
globules  in  the  presence  of  arsenic  than  it  is  otherwise. 

—TV.  G.  M. 

Oxygen  in  Commercial  Copper,  Determination  of 
B.  Blount.     Analyst,  21,  ■'>' ■ 

The  author  points  out  that  the  unreliability  of  existing 
methods  for  the  estimation  of  oxygen  in  copper  is  probably 
due  to  the  fact  that  all  the  oxygen  does  not  exist  as  cuprous 
oxide  (except  in  refined  ingot  copper),  but  as  lead  oxide, 
lead  arseniate,  &c. 

The  following  process,  which  was  found  to  be  very 
satisfactory,  will  act  equally  well  for  copper-tin  alloys, 
but  not  for  brass,  on  account  of  the  difficulty  of  reducing 
zinc  oxide. 

The  copper  is  cut  into  stout  strips  and  weighed  out  into 
a  porcelain  boat,  which  is  placed  in  a  porcelain  tube,  and 
the  tube  heated  in  a  small  blast  furnace.  Pure  dry  hydrogen 
is  passed  through  the  tube  and  the  water  formed,  is  collected 
in  a  weigheil  sulphuric  acid  tube. — A.  S. 

Thomas  Sinn,  Ground,  Improved   Method  for  Estimating 
Soluble  Phosphoric  Aeid  in.     F.  Mach   and   M.  Passon. 

Zcits.  angew.  Chem.  1896,  129. 

Precipitation  with    ammonium    mnlyhdate  is  avoided   in 

this  method,  and  considerable  time-  saved. 

100  e.c.  of  the  solution  of  the  phosphoric  acid  prepared 
according  lo  Wagner's  directions,  arc-  placed  in  a  '. -litre 
flask,  having  a  long  narrow  neck;  10  c.c.  of  concentrated 
sulphuric  acid,  15  c.c.  of  concentrated  nitric  aeid  (to 
promote  quiet  ebullition),  and  a  drop  of  mercury  of  the 
size  used  in  the  method  of  Kjcldahl  for  nitrogen  determi- 
nations are  added,  and  the  mixture  is  then  gradually  heated 
to  boiling,  until  colourless.  After  cooling,  20  c.c.  of  a 
10  per  cent.  NaCl  solution  an-  added  to  precipitate  the 
mercury,  the  liquid  is  rinsed  into  a  200  c.c.  tla^k,  which  is 
fill.-d  tip,  and  loo  c.c-.  of  this  filtered  solution  arc-  then 
treated  with  100  e.c.  of  the  usual  ammonium  citrate  solution 
aud  25  c.c.  of  magnesium  mixture.  flic  remainder  of  the 
process  is  carried  out  in  the-  usual  way, 

The  authors  give  results  of  2S  separate  determinations 
by  the  usual  Wagner  method  and  their  own.  showing  that 
the  greatest  difference  between  the  actual  amounts  of 
magnesium  pyrophosphate  obtained  by    the  two  methods 

was  II-  UH22  grm. 

They  also  remark  that  there  i-  no  danger  of  the  presence 
of  silicic  acid  in  the  magnesium  pyrophosphate  obtained 
when  using  tlu-ir  method,  whilst  by  the  older  method  with 
silicious  slags  this  is  a  possible  impurity. — J.  B.  C.  K. 
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Metals    in    Liquids,  Estimation  of  Minute    Quantities  of, 

[Drinks]    Note    on.     E.    R.    Budden    and    H.    Hardy, 

Analyst,  21,  12. 
The  authors  found  thai  in  the  colorimetric  estimation  of 
metals,  1 1 1«  -  presence  of  sugar,  essence  of  lemon,  saccharin 
alone,  ami  a  mixture  of  saccharin  and  sugar,  made  no 
appreciable  alteration  of  tint.  In  the  colorimetric  estimation 
of  n.>n,  the  tint  was  found  to  darken  rapidly  if  the  solution 
were  allowed  to  -land  for  any  length  of  time.  The  authors 
point  out  the  necessity  of  making  colorimetric  tests  under 
exactly  similar  conditions  for  any  purposes  of  comparison. 

from  a  number  of  experiments  on  the  electrolytic  deter- 
mination of  metals,  it  was  found  that  in  the  ease  of  copper, 
the  results  obtained   were  somewhat  low,  but  on   chew] 
fairly  satisfactory.     With  lead,  theresults  were  very  unsatis 
factory,  this  being  also  the  case  when  both  copper  and  lead 
were  present. 

The  authors   state    that    in    their  opinion,   colorimetric 
methods  are  best  for  estimating  small  quantities  of  metals. 

—A.  S. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 
Alcohol,  Molybdic  Acid  as  a  Reagent  for.     E.  Merck. 
Chem.  Zeit.  1896,  20,  228. 
As  little  as  0*02  per  cent,  of  ethyl  alcohol  or -0"  2  per  cent, 
of  methyl  alcohol  may  be  detected  in   water   bj  means  of 
molybdic  acid.     The  method   which  gives  the  best  results  is 
to  dissolve  the  molybdic  acid  in  warm  strong  sulphuric  acid, 
and   to  pour  the  alcoholic  liquid  gently  upon  the  solution  in 
a  test  tube  at  a  temperature  of  60°  C.     At   the  point  where 

the  liquids  meet.  a  blue  ring  appears  when  alcohol  is  present. 
which  is  :ilways  more  marked  as  the  percentage  increases. 
<)u  mixing,  the  ring  disappears  but  it  recurs  on  the  addition 
of,  fresh  molybdenum  solution.  ,V  number  of  other  sub- 
stances besides  alcohol  give  the  same  reaction. — W.  G.  M. 

Acetanilide,  Pkenacetin,   Quinine  Sulphate,   tyc,    Scheme 
for  Identification  of.     V.  S.  Hyde.     .}.  Amer.  Chem.  S'oc. 
1895,  17,  933—935. 
Brhoilingthe  substance  with  caustic  potash  and  chloroform 

(isonitrtle   reaction),   phenacetin   gives   this    reaction,   but 


Scheme  for  the  Identification  of  Acetanilide,  Phenacetin,  Quinine  Sulphate,  &c 
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exalgin  being  a  secondary  amine,  dues  not.  In  carrying 
ont  the  test  it  is  advisable  to  make  the  solution  strongly 
alkaline,  so  as  to  ensure  complete  decomposition,  and  a 
quick  reaction.     (See  tabulated  scheme  above.) 

—J.  L.  B. 

Nitrotetramethytdiamidotriphcnyhnethanes,  Reduction  of 
[Qualitative  Test  for  Position  of  Nitro  -Groups'}. 
M.  Prud'homme.     Bull.  Soc.  Ind.  Mulhouse,  189.5,  239. 

See  under  IV.,  page  '268. 

ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Petroleum  Industry,  Uniform  Methods  of  Testing,  Review 
of   Methods     Based    on    the  Degree    of  Refinement    Inj 


Means    of    Caustic    Lyes.     K.    Charitschkoff.     Chem. 
Kev.  ii.  d.  Fett  u.  Harz  Ind.  1896,  [36],  57—58. 

Apart  from  the  unreliable  test  with  decinormal  sodium 
hydroxide  and  phenolphthalein,  there  are  two  methods 
current  in  Baku  for  determining  the  degree  to  which  the 
alkali  process  of  refining  has  been  performed.  In  the  one 
a  strong  soda-lye  of  30°  to  35°  B.  is  kaken  tip  with  twice 
its  volume  of  petroleum,  and  the  formation  of  flocculent 
soaps  at  the  plane  of  contact  of  the  liquids  forms  a  measure 
id  the  degree  of  impurity  still  remaining.  This  test, 
however,  does  not  suffice  for  purposes  of  comparison 
between  different  oils,  and  another  method  has  beeu 
adopted  wherein  0  per  cent,  by  volume  (as  compared  with 
the  amount  of  petroleum)  of  a  2°  B.  soda  solution  is  used, 
the  agitation  being  effected  at   70\     The  aqueous  solution 
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is     filtered    off    ami    made    slightly    acid    with   hydrogen 

ride,    whereupon    any     petroleum    acids    present    are 

lil    rated  and  give  rise  to  turbidity  in  proportion  to  their 

amount.     The   test   is   rapid   and  affords  a  good  indication 

comparative  purity  of  different  oils ;  it  can  he  worked 

be  basis  of  the  production  of  a  certain  degree  of  opacity 

either  with   a  standard  amount  of    alkali,    or  with  a   fixed 

int    of   petroleum.      In   the   case   of   lubricating  oils, 

ti      which    the    test    is    also     applicable,    and    for    which    a 

what    higher    temperature     must    be     maintained,    the 

ree  of  impurity  is   indicated  by  the   amount  of  insoluble 

pj  layer  formed  at  the    zone  of   contact,  the    soaps  from 

the   acids  of  the    heavier  oils  being  less  soluble  than  those 

oils  of  lower  density. — C.  S. 

ahum,  Use  of  Acetone  in   (he  Technical  Analysis  of '. 

S.  F.  IVckham.  '  J.  Franklin  Inst.  141,  [843],  219—223. 

1  examining  the  method  advocated  by  Sadtler  (thi- 
1  .  nal,  1896,  222),  wherein  acetone  is  employed  as  a 
solvent  for  bitumen  instead  of  petroleum  spirit,  the  author 
d  samples  of  Trinidad  pitch,  both  crude  and  purified, 
b\  the  process  described  by  Miss  L.  A.  Linton  (this 
Journal,  1895,  960),  and  also  by  the  acetone  method.  He 
found  that  whilst  petroleum  spirit  dissolves  more  of  the 
bitumen  than  does  acetone,  the  latter  extracts  a  quantity  of 
non-bituminous  and  mineral  matter  more  than  sufficient 
to  compensate  for  the  deficiency.  In  other  instances,  such  as 
the  case  of  a  very  dry  Egyptian  asphaltum  and  an  Atha- 
basca River  maltha,  the  solvent  power  of  petroleum  spirit 
greatly  surpassed  that  of  acetone,  and  the  author  therefore 
COi  -iders  that  the  lack  of  parallelism  observed,  puts  acetone 
out  of  the  question  as  a  substitute  for  the  spirit.  Besides, 
its  property  of  dissolving  non-bituminous  matter  is  cal- 
culated to  defeat  the  object  in  view,  and  its  action  more 
closely  resembles  that  of  the  alcohols  than  that  of  true 
solvents  of  bitumen. — < '.  S. 

Crude  Cresol,  Approximate  Valuation  of.     A.  Schneider. 
Pharm.  Centralhalle,  36,  552. 

Tin-  process  is  founded  on  a  comparison  of  the  intensity 
.  E  the  yellow  tint  assumed  respectively  by  a  pure  cresol 
mixture,  and  by  cresols  obtained  from  the  substance 
examined,  when  treated  with  nitric  acid  and  ammonia. 
( 'rude  cresol  is  dissolved  in  soda-lye  and  the  solution  is 
diluted  with  5  vols,  of  water,  and  the  hydrocarbons 
l  naphthalene,  &c.)  are  removed  by  shaking  with  benzene, 
the  cresols  bring  separated  by  means  of  acid,  the  pyridines 

g  combined  at  the  same  time.  The  cresols  thus 
;  rated,  are  collected,  dried  with  calcium  chloride,  and 
distilled.  Thus,  the  pure  cresol  mixture  is  prepared.  But, 
ii^tead  of  this,  commercial  cresol  dehydrated  with  calcium 
chloride,  may  be  used.  1  grin,  of  this  pure  cresol  is 
dissolved  iu  water,  and  the  solution  i>  diluted  to  100  c.c. ; 
it   serves   as  the   standard  of  comparison.     1   grm.  of  the 

ol  to  lie  examined,  is  also  dissolved  to  100  c.c,  a   small 

i  tit\  of  powdered  quicklime  being  added  in  order  to 
seize  upon  any  resinous  matters  which  may  be  separated, 
and  to  increase  the  solubility  of  the  cresols  enclosed  by  the 

'able    matters.       1    c.c.   of   the   solution   of   the   crude 

sol  i>  then  laken  (  =  0-01  grm.  of  the  substance),  ■>  c.c. 
i  dilute  nitric  acid  are  added,  and  the  mixture  i-  heated 
on  the  water-bath  for  five  miuutcs.  The  yellow  liquid  is 
tl  en  poured  into  a  glass  cylinder  suitable  for  colorimetric 
comparisons,  the  rinsings  are  added,  a-  also  10  c.c.  of 
liquid  ammonia,  and  the  cylinder  is  filled  up  with  water. 
0'85  c.c.  of  the  solution  of  the  pure  cresol  (=0-0085  grm. 

pure  cresol)  is  treated  in  the   same  manner,   and  the 
trs  of  the  two  solutions  are  compared.    Of  an  officinal 

pie,  the  colour  of  0"01  grm.  of  crude  cresol  should   not 
alter  than  thai  of  0"0085  grin,  of  pure  cresol. 
The  author   assumes   as   the   lowest   percentage   of    an 

inal   -ample  85  per  cent,  of  pure  cresol.  since  cresols 

can  take  up  as  much  as   12  per  cent,  of  water,  and  '•'.  per 

cert,   of   other    impurities   maj    1»>    calculated.      A   high 

atage   of    water    is    shown    by   the   circumstance   thai 

samples  give  with  benzene  a  turbid  mixture,  whilst 

anhydrous  samples  form  a  clear  mixture  therewith. — A.  S. 


Aniline  in  Presence  of  Small  Quantities  of  Toluidine,  and 
Toluidine  in  Presence  of  Small  Quantities  of  Aniline. 
Estimation  of.  1'.  Dobriner  and  W.  Schranz.  Zcits. 
Anal.  Chem.  34,731—710. 

A   method  proposed  by  Reinhardt  (Chem.  Zeit.  17,  413 ; 

this  Journal,  lK9:i,  954)  for  the  determination  of  aniline 
in  toluidine,  has  been  adapted  by  the  authors  for  the 
estimation  of  aniline,  o-  and  p-toluidine  in  commercial 
aniline  oil.  The  method  depend-  upon  the  fact  that  nascent 
bromine  converts  aniline  into  a  tribromo  derivative  and  the 
toluidine-  into  iibromo  derivatives.  The  brominating 
solution  being  standardised  against  pure  aniline,  the  tolui- 
dine value  is  obtained    by  multiplying   the   aniline  value  by 

1|lll.      When    an    oil    contain-    only     aniline    and   the   two 

toluidines,  and  is  free  from  'Water,  one  titration  gives  the 
amounts  of  the  tvio  constituents  according  to  the  following 
equation:  — 


.r  =  2-:i777ef 


l  -3777  a, 


in  which  «  =  weight  of  oil,  x  =  amount  of  aniline,  t  = 
value  of  the  brominating  solution  calculated  on  pure  aniline, 
and  v  =  No.  of  c.c.  of  brominating  solution  taken.  Then 
a  —  x  =  amount  of  toluidine  contained  in  the  oil.  The 
method  gives  very  accurate  results  when  detecting  and 
estimating  small  quantities  of  toluidine  in  aniline.  In  the 
ease  of  toluidine  containing  small  quantities  of  aniline,  the 
results  obtained  are  somewhat  too  high,  and  even  a  pure 
toluidine  appears  to  contain  aniline.  Correct  numbers  are, 
however,  obtained  by  titrating  the  brominating  solution 
against  pure  toluidine,  and  calculating  the  aniline  value  '  b} 
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multiplying  it   by     ' '    .      It    i-    indeed   preferable   to  titrate 

the  brominating  solution  against  pure  aniline  and  pure 
toluidine,  and.  designating  these  values  by  /  and  T,  the 
amount  of  aniline  is  given  b)  the  equation— 


t   T       T 

The  method  can  also  b  i  employed  for  the  valuation  of 
aniline  salt  (aniline  hydrochloride'),  which,  for  the  purpose 
of  the  analysis,  must  be  dried  over  sulphuric  acid.  The 
formula  becomes  X  =  2-5102VT-  1  -5102  A,— A,  X,  ami 
V  having  corresponding  values  to  those  given  above.  T  is 
the  value  of  the  brominating  solution  in  pure  aniline  hydro- 
chloride, and  is  obtained  from    the  aniline  value  I  by  multi- 

plymghy     ,,,    - 

All  the  determinations  ate  carried  out  according  to  Rcin- 
hardt's  directions,  except  that  the  hydrobromic  acid  is 
replaced  bj  potassium  bromide  and  hydrochloric  acid.  The 
end  of  the  reaction  is  detected  hy  spotting  on  starch-iodide 
paper,  ami  in  the  case  of  aniline  is  exceedingly  -harp.  With 
p-toluidine  it  is  advisable  to  run  in  the  brominating  solu- 
tion slowlj  at  the  beginning  and  toward-  the  end  of  the 
reaction.  About  150  c.c.  of  brominating  solution  (I  litre 
corresponding  to  S  grins,  of  aniline)  are  taken  foi  a  di  tei 
initiation,  the  reading-  being  observed  very  carefully  at  15  1 '. 
The  paper  contain-  a  number  of  analyses,  both  of  mixtures 
of  pure  aniline  and  toluidine,  and  also  id  commercial 
samples.— T.  A.  L. 

Moisture  in  Aniline,  Ortho-  and  Paratoluidine,  Estim  i- 
tion  of.  1'.  Dobriner  and  W.  Schranz.  Zeit-.  Anal. 
Chem'.  34,  740—712. 

The  determination  depends  upon  an  application  of  Reiu- 
hardt's  method  (see  preceding  abstract),  bj  observing  the 
number  of  c.c.  of  brominating  Bolutioi  absorbed  In  equal 
weights  of  the  moist  ami  dried  substances.  If  «  c.c.  be 
absorbed  l.\  the  wet,  and  l>  c.c.  by  the  dry  substance,  tie" 
V.  tin  percentage  amount  of  moisture,  can  he  calculated 
from  the  proportion: — <;  :  6  =  (100  —  F)  :  loo.  Aniline 
and   o-toluidine  can   be  anhydrous  by  treatment 

with  fused  potassium  carbonate,  whilst  for  technical  pur- 
poses it  i-  sufficient  to  distil  p-toluidine,  and  after  10  per 
cent.  h:t\.  distilled  over,  to  consider  the  residue  as  dry.  Of 
several  -ample-  of  commercial  p-toluidine  examined,  none 
contained  mote  than  l  per  cent,  of  water. — T.  A.  1,. 
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Cold  Saponification.    E.  Henrique-.    Zeit-.  f.  angew.  Cliem. 
1895,  721. 

Alt.  glycerides  capable  of  saponification  according  to  the 
method  of  the  Koettstorfer  test,  ma;  also  be  saponified  in 
the  eild  by  means  of  petroleum  spirit  and  semi-normal  or 
normal   alcoholic   soda.      The  process    is    carried   out   by 

living  from  4  to  5  grms.  of  the  oil  or  fat  in  25  c.c.  of 
a  spirit,  aud  adding  to  this  solution  25  c.c.  of 
normal  alcoholic  soda.  Saponification  sets  in  almost 
immediately,  but  it  is  advisable  to  allow  the  mixture  to 
-t.uid  overnight,  and  in  the  ease  of  the  waxes  and  wool  fats 
■with  difficulty  saponifiable,  24  hours  should  be  allowed.  The 
samples  may  then  be  proceeded  with  in  the  usual  manner 
by  titration.  This  cold  saponification  test  appears  also 
rable  to  the   usual   form  of  the    Reichert-Meissl 

this  purpose  5  grms.  of  the  oil  are  dissolved  in  -Jo  c.c. 
of  petroleum  spirit  and  saponified  in  the  manner  above 
mentioned.  <  In  the  following  morning  the  saponified 
mixture  is  evaporated  to  dryness,  tiiedn  residue  transferred 
to  the  distillation  flask,  the  dish  washed  with  the  usual 
quantity  of  hot  water,  which  is  then  added  to  the  contents 

le  distillation  flask.  Distillation  is  then  carried  out  in 
the  usual  manner. — l  .  i '.  W. 


Tannin,  Determination  of,  by  Metallic  Oxides.  W.  H.  Krng. 
J.  Amer.  Client.  So'e.  1895,  17,  811—814. 

The  oxides  were  applied  in  the  manner  adopted  for  hide 
r  !'\  the  "  shaker  method  "  (this  Journal,  1894,  494). 
In  the  case  of  lead  oxide  it  was  found  that  after  4  grins,  of 
it  had  been  shaken  with  75  e.e.  of  a  dilute  liquor  (containing 
2  grms.  per  100  e.c.  of  an  extract  which  yielded  42*35 
per  cent,  of  soluble  matter)  for  4  hours,  the  tannin  had  not 
been  completely  absorbed,  and  two  day  -'  rest  were  needed 
before  the  tannin  had  disappeared  from  the  solution.  Two 
;:mi<.  of  zinc  oxide,  used  under  exactly  the  same  conditions, 
required  one  week  before  absorption  was  complete  ;  a  very 
small  quantity  of  zinc  oxide  was  found  in  the  ash  of  the 
norf-tannins.  and  in  the  ease  of  lead  oxide  none  was 
■  lis-  lived.  The  use  of  both  oxides  is,  however,  prohibited 
■ount  of  the  slowness  of  their  action. 
Magnesia  is  of  no  use,  because  it  dissolves  to  a  con- 
siderable and  variable  amount  in  the  liquor,  thus  increasing 
the    percentage   of  non-tannin   and  decreasing  that   of  the 

v  mercuric  oxide  gave  good  results  in  a  compara- 
tively short  time,  as  is  indicated  by  the  following  table.  The 
diluted  extract  was  that  mentioned  above,  aud  contained  in 
2o  e.c.  0-0113  grin,  of  ash:  — 


HgO  used. 


Diluted 

Extract  used. 


liltratc 
evaporated. 


Weight  "f 


Tannin  in 
Evtract. 


..f  Ash 
in  Residue. 


Grots. 

O.C. 

C  i. 

Grin. 

Per  Cent. 

Giro. 

SI      !  is  hours,  with  occasional  shaking 

4-u 

75 

25 

0-0883 

25-68 

0-0070 

..      4s 

40 

.  > 

25 

0-08J  • 

0-0077 

Shaken  11  hours 

4-0 

75 

23 

iv:,[ 

,.     31 

I'O 

i  i 

25 

25-09 

0-0081 

..      4 

I'll 

,j 

25 

25"  57 

0*0084 

.,      4            „ 

4*1! 

,  .> 

■in 

2C.-11 

0-0065 

,.      4 

I'n 

to 

25-05 

o-oios 

..      4 

4-0 

13 

25 

0-0083 

The  author  claims  that  these  figures  (and  some  more  of 
the  same  character  not  lure  quoted)  show  that,  even  though 
the  conditions  may  be  varied,  fairly  concordant  results  may 
be  obtained  with  mercuric  oxide,  provided  that  care  be 
taken  to  ensure  complete  absorption  of  tannin  before 
filtration.  The  end  of  the  reaction  is  indicated  by  the  fact 
that  the  yellow  oxide  no  longer  sinks  to  the  bottom,  but 
the  whole  mass  partly  gelatinises  and  becomes  dirty  brown. 
A  clear  filtrate,  free  from  tannin  and  mercury,  can  then  be 
readily  obtained.  The  figures  show  that  a  certain  amount 
of  the  ash  present  in  the  extract  is  held  back  by  the  oxide, 
but  the  error  introduced  is  quite  constaut  aud  very  small. 
The  time  required  is  somewhat  longer  than  that  necessary 
for  the  analysis  by  the  hide-powder  method. — A.  G.  B. 

Glue  and  Glue-yielding  Substances,  Composition  of. 
W.  Fahrion.     Zeits.  f.  angew.  Chero.  1895,  529. 

See  under  XIV.,  page  284. 

Extraction,  Estimation  of.  in  Sugar  Houses.     M.  Trubek. 
J.  Amer.  Chcm.  -  17,  920 — 023. 

See  under  XVI.,  page  286. 

Acetone,    Determination    of  in    Wood-Spirit   and    Crude 
Acetone.     M.  Klar.     Die  Chem.  Ind.  1896, 19,  73— 79. 

An   investigation  as  to  the  relative  merits  of  Kramer's  ami 
Messinger's  methods. 

Kramer's  Method. — This  has  been  officially  adopted  in 
Germany  for  the  examination  of  wood-spirit  intended  for 
denaturing  purposes.  The  following  modus  operandi  is 
(officially)  laid  down  : — 10  c.c.  of  the  sample  are  diluted  to 
100  c.c.  with  water,  1  c.c.  of  this  solution  is  transferred  to 
a  narrow  cylinder  and  thoroughly  shaken  with  10  c.c.  of 
twice-normal  XaHO,  then  with  5  c.c.  of  twice-normal 
iodine.  The  iodoform  produced  is  dissolved  by  agitation 
in  10  c.c.  of  ether  (sp.-gr.  (f  722),  5  c.c.  of  the  ethereal 
layer  ate  then  withdrawn,  allowed  to  evaporate  spontaneously 
on  a  watch-glass,  dried  for  two  hour-  over  sulphuric  acid, 
and  the  residue  weighed.  It-  weight  should  uol  b 
than  0-07  grni.     The  above  amount  of  iodoform   is  eon- 


tbly  le--  than  that  theoretically  obtainable  from  spirit 
containing  30  per  eeut.  of  acetone  (the  minimum  standard). 
The  method  i-  therefore  merely  empirical,  but.  even  as 
such,  j  ields,  according  to  the  author,  results  so  irreoular  as 

to  be  quite  useless  for  purposes  of  comparison.    "Correct 
results — corresponding    to    the    amount    of    acetone    reallv 

it— may  be  obtained,  however,  Kramer's  method  b 
in   other   respects    adhered    to,  by  reducing  the  quantity  >d' 
acetone  operated  on.     The  -pirit  under   examination  should 
be    diluted    40    time-,    and    I     e.c.    of    this    solution    used. 

the    iodine    must    hi    added     slowly    (in    3 4 

minutes),  drop   by  drop,  with   constai  :  and  the 

ether  used  for  extraction  must  be  free  from  alcohol,  aldehyde, 
aud  peroxides. 

Messinger's    Method.  —  In    this     process    the   iodoform 
:  D  is  applied  volumetric-ally. 

:.c.  of  the  diluted  wood-spirit  (1  :  10)  contained  in 
a  stoppered  flask  is  mixed  with  20  c.c.  of  normal  XallO 
(accurately  measured).  About  20  e.c.  of  ?  iodine  is  then 
run  in  slowly  (3—4  minutes),  drop  by  drop,  the  contents  of 
the  flask  being  vigorously  rotated  the  whole  of  the  time. 
20  c.c.  of  normal  TUSOj  (accurately  measured)  is  next 
■  I  allowed  to  act  for  1 — 2  minutes  (this  is  essential 
to  ensure  complete  decomposition  of  iodates  and  iodides), 


titrati   1   by   2  Xa,S,03in 


after  which  the  residual  iodine 

the  usual  way.  (1  c.c.  |  iodine  =  0-001933  acetone.)  A 
determination  of  acetone  by  thi-  method  can  be  made  in 
10  minutes.  The  results  obtained  are  very  concordant  on 
tition,  and  correspond  accurately  with  theory.  The 
official  adoption  of  this  process  in  place  of  Kramer's  is 
therefore  strongly  recommended. — II.  T.  P. 

Act  '"tie,  Determination   of.     G.  Kramer.     Die  Chem   Ind 

1896,  19,  71). 

Referring    to   Klar's  communication   (see   preceding  ab- 

:t)  on  this  subject,  the  author  states   that   in  the  official 

in  of  bis  (Kramer's)  method,  certain  precautions  (Ber. 

1000)  that  must  be  observed   in  order  to  obtain  exact 

results  are  omitted — for  the  sake  of  simplicity  and  because 
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a  moderate  degree  of  accuraej  Buffices  in  practice.  Apart 
from  this,  the  author  ascribes  the  grossly  inaccurate  results 
obtained  by  Klar  to   faulty  manipulation,  and  supports  his 

contention  bv    - comparative  determinations  made  by 

his  and  Messinger's  methods. — II.  T.  1'. 

Alkaloids,    Acidimetric   Estimation   of   Vegetable.     L.   !•'. 
Kebler.     .1.  Franklin  [nst.  1896,141,  141— 147. 

Tin  ;uithor  finds  that  methyl  orange  is  unsuitable  for 
titrating  alkaloids,  especially  in  dilute  solutions.  The 
following  indicators,  arranged  in  their  order  of  merit,  oiz., 
hsematoxylin,  Brazil  "wood,  and  cochineal,  pave  very 
promising  results.  The  author  also  appends  a  list  of  the 
literature  of  the  subject. — J.  S. 

Nicotine   ami   Ammonia    in    Tobacco,   Estimation  of. 
B.  Kisdirig.     Zeits.  Anal.  Chem.  34,  731—734. 

The   author   criticises    a   recent    publication    by    Vedrodi 

/it-.    Aual.    ('hem.    34,    413),  who.  in   a  paper  on  the 

estimation  of  ammonia  together   with   nicotine  in  tobacco, 

described   several   modifications    of    the   author's    original 

method  (Zeits.  Anal.  Chem.   21,    76;   this  Journal,   1882, 

200)    to  which  he    now    takes    exception.     He   points   out 

that  the  numbers  obtained  by  Vedrodi  are  tco  low,  since  the 

X  *  .    . 

-   sulphuric  acid  employed  by  the  latter,  containing  32-61 

grins,  of  sulphuric  acid  in  a  litre,  combines  with  equi- 
molecular  proportions  of  ammonia  and  nicotine,  i.e.  1  c  c. 
saturates  0*01132  grm.  of  ammonia  (NH,),  or  0-1078 
grm.  of  nicotine  (C10HI4N2).  The  following  method, 
according  to  the  author,  must  be  applied  in  order  to 
determine  the  various  nitrogen  compounds  in  tobacco, 
more  especially  nicotine,  ammonia,  amido  compounds,  and 
albumin.  After  determining  in  one  portion,  the  nicotine, 
an  extract  is  made  by  boiling  10  grms.  of  another  portion 
of  the  tobacco  in  powder  with  100  c.e.  of  40  per  cent. 
alcohol  under  an  inverted  condense!.  When  cold,  the 
extract  is  filtered  and  the  alcohol  is  distilled  from  an 
aliquot  part.  The  residue  is  diluted  with  water,  acidulated 
with  sulphuric  acid,  and  treated  with  phosphomolybdie  acid 
to  remove  albuminoids,  peptones,  nicotine,  and  ammonia. 
The  aqueous  solution,  made  up  to  100  c.e.,  is  filtered,  and 
the  nitrogen  is  determined  in  75  c.e.  of  it,  evaporated  with 
barium  chloride.  A  third  portion  of  the  tobacco  (20 
grms.)  is  warmed  with  about  350  grms.  of  very  dilute  sul- 
phuric acid.  The  total  weight  is  then  made  up  to  400 
grms.,  of  which  200  grms.  are  filtered  off,  the  solution  being 
treated  with  mercuric  chloride  to  remove  albuminoids  and 
organic  matter.  An  aliquot  part  having  been  filtered  off, 
the  mercury  is  removed  with  sulphuretted  hydrogen,  and 
the  amides  are  converted  into  ammonia  and  amido  acids  by 
boiling  for  an  hour.  After  making  alkaline,  the  nicotine 
and  ammonia  are  distilled  off  with  steam  into  normal  sul- 
phuric acid.  From  the  numbers  obtained,  it  is  possible  to 
calculate  the  amount  of  nicotine,  ammonia,  and  amides 
contained  in  the  original  tobacco,  that  obtained  for  the 
amido  nitrogen  being  halved.  Subtracting  these  numbers 
from  the  total  nitrogen  found,  the  remainder  i-  calculated 
as  albumin. — T.  A.  L. 


XXIV -SCIENTIFIC  &  TECHNICAL  NOTES. 

Saturation  ami  Critical  Temperatui  ■ .-.  ( Irismer  and  Motteu, 
Ass.  Beige  des  (him.    Chem.  Zeit.  1896,  20,  41. 

By  plotting  a  curve  of  solubility  of  any  substance  in  a 
suitable  solvent,  using  as  abscissa-  the  temperatures  at 
which  homogeneous  solutions  become  turbid,  ami  as 
tes  the  weights  or  volumes  of  the  substances  ex- 
amined per  100  parts  ,,f  solution,  the  curve  will  1"'  separable 
into  three  parts : — (1 .)  The /one  of  non-saturation,  which 
corresponds  t"  the  solutions  of  o— 30 — 40  per  cent  ,  and 
which  gradually  in.  reases  a-  i  ithc  temperature)  is  raised  i 
(2)  the  zone  in  which  *  is  constant,  whilst  ;/  (the  p.  n  i  a 
60  per  cent  |  :  this  is  the  /.one  of  the 
Constant  magnitude  of  critical  temperatures:  and  (3)  the 
/one  of  over- saturation,  in  which  x  is  smaller,  whilst  y 
becomes  greater  (60 — 100  per  cent.).     Iu  the  first  of  these 


three  zones  the  position  of  .r  is  strongly  affected  by  a  very 
small  variation  my,  thus  a  solution  of  8-4  per  cent,  sulphur 
in  a  mixture  of  1  vol.  of  absolute  alcohol  with  2  vols,  of 
benzene  becomes  turbid  at  iui°,  and  a  solutiou  of  9-2  per 
cent,  at  100-5°.  Hence  it  is  possible  to  obtain  accurate 
estimations  by  observing  the  saturation  temperatures.  A 
known  weight  of  dynamite  may  be  placed  in  a  closed  plas- 
tube  or  flask  with  a  measured  volume  of  absolute  alcohol 
and  heated  to  45'  C.  The  saturation  temperature,  deter- 
mined to  one-tenth  of  a  degree,  gives  y  (the  percentage  of 
nitroglycerin  in  solution),  and  as  the  volume  of  alcohol  is 
known,  the  quantity  of  the  nitroglycerin  in  the  dynamite 
can  be  estimated.  Ordinary  gunpowder  may  be  similarly 
treated  with  a  mixture  of  1  vol.  of  absolute  alcohol  and 
2  vols,  of  benzene.  A  curve  expressing  the  critical  points 
of  a  substance  in  more  or  less  diluted  samples  of  alcohol  i- 
almost  a  straight  line,  y  being  the  temperature  aud  *  the 
percentage  of  water  in  the  alcohol.  A  weighed  quantity  of 
butter  may  be  treated  with  a  measured  volume  of  absolute 
alcohol  and  the  critical  point  taken  without  filtering,  as  the 
presence  of  casein  does  not  interfere.  This  critical  tem- 
perature then  shows  the  extent  to  which  the  alcohol  has 
been  diluted,  and  hence  the  water  in  the  butter  taken.  In 
the  absence  of  salt  the  results  are  very  accurate,  but  when 
any  appreciable  quantity  of  salt  is  present  there  may  be  an 
error  of  from  0-5  to  I  per  cent.  The  authors  give  the 
critiL-al  temperatures  of  23  fats  and  oils  iu  the  original 
paper. — W.  (1.  M. 

Graphite,  Occurrenct  ft'.  <n  Russia.     R.  Helmhaeker. 
Berg  u.  Hiitt".  Zeit.  1896,  55,  29. 

AxiBBR  fouud  graphite  in  1842  iu  the  Tunkinski  Mountains 
(Irkutsk)  in  a  hill  2,240  ui.  high,  composed  on  the  north 
of  granite  and  on  the  south  of  crystalline  limestone  and 
crystalline  Bchists.  la  185G  he  formed  the  Maryinski 
Graphite  Mining  Co.  The  graphite  contain-  B3  -  to  85*6 
of  carbon,  with  111  to  15-7  of  ash,  and  3*8  per  cent,  of 
water,  and  picked  samples  gave  better  results  still.  It  is 
wen  so  easily  that  its  price  is  practically  determined  by  the 
cost  of  transport.  It  is  used  for  pencils  and  for  crucibles. 
In  1859 — 1863  Siderow  discovered  and  worked  graphite  in 
the  most  northern  division  of  Turuchansk  (Jenisejsk),  on 
the  rivers  Xiznaja-Tunguzka  and  Kurejka.  In  the  neigh- 
bourhood there  is  an  outcrop  of  coal,  probably  of  the 
Jurassic  period,  and  some  hundred  versts  away  graphite 
occurs  in  clay  shite.  It  is  probable  that  the  graphite  owi  - 
its  origin  to  the  action  of  volcanic  rocks  upon  the  Jurassic 
coal.  This  graphite  is  comparable  with  that  from  Cumber- 
land, aud  contains  89'2--94'3  per  cent,  of  carbon,  9'7 — 
II  of  ash,  and  1'9  — 0  water.  In  spite  of  its  abundance 
the  production  of  the  graphite  is  very  variable.  A  third 
source  of  graphite  is  the  Tarbagatai  Mountains,  in  the 
eastern  portion  of  the  Kirghiz  steppes,  but  it  contains  10 
per  cent,  of  ash  aud  at  present  finds  no  market. — W.  (1.  M. 

Acetic  Acid  and  Benzene,  Mixtures  of,  formation  of 
Layers  in.  C.  I-'.  Linebarger.  .1.  Amer.  Chem.  Soc. 
1895,17,932—933. 

According  to  Duclaux  (Ann.  Chim.  Phys.  1876,  [5],  7. 
2t'.7)  mixtures  of  benzene  and  acetic  acid  exhibit  at  certain 
temperatures  the  property  of  layer  formation.  In  the 
course  of  an  investigation  carried  out  by  the  author  on  the 

vapour  tensions  of  mixtures  of  benzene  an  1  acetic  acid,  the 
results  were  such  as  to  preclude  the  possibility  of  this 
phenomenon.  Accordingly,  mixtures  of  pure  benzene  and 
pure  acetic  acid  of  varying  concentrations  were  exposed  to 
a  temperature  of  —  2o",  but  in  no  case  was  a  separation 
into  layers  observed.  It  therefore  appears  that  Duclaux's 
statement  with  regard  to  benzene  and.  acetic  acid  is  erro- 
neous, and  that  the  formation  of  layers  is  due  to  the 
presence  of  water.-     1 .  1 .    1 : 

Plant  Tissues,  Tin  Origin  ofthi  Unsaturated  Constitui 

•  .  I'.  (  ross,  E.  .1.  llevaa.  and  ('.  Smith.     Ber.  1895, 

I'M.'. 

I'm  formation  of  furfural  by  the  action  of  condensing  acids 
upon  the  "furfuroids  "  of  plant  ti-sues,  is  accompanied  by 
that  of    volatile  acids.      The  authors   have   investigated    'lie 


Ipriis6,i896.]      THE   JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


301 


quantitative  relationships  of  these  products  when  formed  by 
the  action  of  boiling  aqueous  sulphuric  acid  of  varying 
degrees  of  condensation.  In  the  case  of  barley-straw  the 
volatile  acid  is  chiefly  acetic  acid,  and  the  following  yields 
■were  obtained  :  — 


Concentration  of  Acid, 
Per  Cent.  H3SO». 

to. 

IS.        in. 

:iii. 

40.       50. 

1-7 

Per  Cent. 

■:■'<      t-i 

1-9       31 

of  Straw. 

I'll       11  T,      11-0 

1*3 

I'p  to  a  certain  point  of  concentration  of  the  acid  ( 40  per 
cent.),  tlie  numbers  for  total  yields  show  progressive  increase. 
Observations  upon  the  relative  rate  of  formation  show  a 
more  rapid  rate  of  increase  of  the  furfural  with  increasing 
concentration  of  acid.  It  is  concluded  that  in  the  earlier 
stages  the  furfural  and  acetic  acid  originate  in  a  common 
reaction.  This  corresponds  with  what  is  known  of  the 
constitution  of  the  Iignocelluloses,  which  yield  furfural  on 
the  one  hand  and  acetic  acid  ou  the  other — products 
of  various  processes  of  condensation  and  hydrolysis — in 
quantities  proportional  to  ligniticatinu. 

The  celluloses  isolated  from  the  Iignocelluloses  j  ield,  ou 
boiling  with  condensing  acid>.  in  addition  to  furfural,  chiefly 
formic  acid. 

In  conclusion  the  authors  discuss  the  bearing  of  these 
observations  on  the  formation  in  the  plant  of  substances  of 
the  R.  hexene  and  benzeuoid  types  of  carbon  condensation. 

— C.  F.  C. 

Autumn  Leaves,  The  Yellow  Colouring  Mailer  in. 
G.  Staats.     Ber.  28,  2807. 

TriE  yellow  autumn  leaves  of  limes  digested  with  boiling 
alcohol  give  a  deep  yellow  solution.  This  yellow  colour, 
however,  is  not  identical  with  phylloxanthin.  By  treating 
the  alcoholic  solution  from  autumn  leaves  of  limes  and 
beeches  with  caustic  potash,  a  reddish-brown  precipitate 
and  a  yellow  solution  are  formed. 

The  reddish  potassium  compound  precipitated  in  this 
way  from  liines,  dissolves  in  water  with  a  deep  red  colour 
and  crystallises  from  a  mixture  of  alcohol  aud  water  in 
Jong  reddish-yellow  needles. 

It  dissolves  in  hydrochloric  acid,  forming  again  the 
yellow  colour.—  H.  M. 

Diazomethanedisulphonic  Acid.Preparationfrom  Potassium 

Cyanide  and    Sulphurous   Aeid.     H.  v.   Pechmann   and 
Ph.  Manck.     Ber.  28,  -374. 

liv  the  action  of  sulphurous  aeid  on  potassium  cyanide 
(2  mols.  potassium  bisulphite  to  1  mol.  potassium  cyanide), 
the  primarv  and  seeondarv  salts  of  a  dibasic  aeid  are  formed. 
The  primary  salt.  CH.NH3(S03H)(S03K),is  with  difficulty 
soluble  in  water,  and  the  solution  is  decomposed  on  boiling. 

The  secondary  salt,  CH.NH2(S03K)s,  is  very  soluble 
in  water  and  crystallises  easily  from  the  same. 

The  acid  is  not  known  in  the  free  state.  By  action  of 
nitrous  aeid  upon  the  secondary  salt,  diazomethane  disul- 
phonate  of  potassium  is  formed — 

XT 


(S03K).,  :C<      |.H20 


■which  separates  out  in  yellow  crystals.  This  salt  dissolves 
in  water,  forming  a  neutral  solution,  which  turns  acid  on 
standing,  with  evolution  of  nitrogen.  In  presence  of  free 
alkali  the  solution  is  fairly  stable,  and  the  salt  can  be 
crystallised  out  in  this  way.  It  reduces  salts  of  the  heavy 
metals  that  are  reducible,  and  its  solution  is  slightly 
decolorised  by  reducing  agents.  It  is  decomposed  by  acids, 
losing  its  nitrogen — 

(S03K)jC/  |i   +  HI  =  (S03K),CHI  +  N... 
\N  ' 

— H.  M. 


fiv\\i  £ook5. 


Water-Analysis  :  A  PracticalTreatise  on  the  Examination 
of  Potable  Water.  By  J.  Alfred  YVaxki.yn  and  Eknest 
Theophron  Chapman.  Tenth  Edition.  Revised  and 
partly  rewritten  by  J.  Alfred  YVaxki.yn,  M.E.C.S., 
formerly  Professor  of  Chemistry  in  the  London  Institu- 
tion, &c.  Kegan  Paul,  Trench,  Trulmef.  and  Co.,  Lim., 
London.     1896.     Price  5s. 

A  tenth  edition  of  this  work  now  appears.  The  author 
(J.  A.  Wankiyn)  states  that  he  has  '•  For  some  time  paid 
particular  attention  to  the  detail  of  the  estimation  of  the 
Water-residue,  and  also  to  the  specific  gravity  of  different 
waters;  and  Chapter  II.  (in  the  present  edition)  is  re- 
written." Part  of  Chapter  IV.  is  te- written,  and  many 
additions  aud  emendations  are  scattered  through  the  work. 
A  new  chapter  also  appears  on  "  Table  Waters." 

I'm  voir  Calorifique  iiks  Combustibles  Solides, 
Liquides,  et  Gazeux.  Par  M.  Si  hkuker-Kestner. 
G.  Masson,  1:30,  Boulevard  Saint-Germain,  Paris.  IS'.'ij. 
Price  5  fr. 

Small  Svo.  volume  in  paper  cover,  containing  Preface, 
bibliography  of  works  or  articles  on  Fuels,  Thcnno- 
Chemical  Problems  in  connection  with  Fuels  and  Calori- 
metry,  and  subject-matter  covering  '-'70  pages.  Finally,  a 
kind  of  Appendix  follows  with  13  tables,  tno  of  which  refer 
more  especially  to  calculations  (a)  I  If  the  weight  of  carbon 
in  the  gaseous  form,  and  (6)  ( >f  the  heat  of  combustion  of 
gaseous  carbon.  The  work  ends  with  a  Table  of  Contents. 
The  text  is  illustrated  with  4  4  excellent  woodcuts.  There 
are  two  principal  parts  into  which  the  work  is  divided:  I., 
<  'ontainiuix  an  e.rposc  of  the  methods  made  use  of  in  calcula- 
tions of  the  heat  disengaged  during  combustion  ;  II., 
t  ■mtaining  the  rules  to  be  followed  in  technical  experiments 
which  have  for  their  object  the  determination  of  the  calorific 
]  1  wer  of  a  combustible.  These  two  principal  parts  are  sub- 
divided as  follows : — I.  Definitions.  Methods.  Calorimeter-. 
Mineral,  Ligneous,  and  Liquid  Combustibles.  Pyrogenic 
1  ombustibles.  Gaseous  Combustible-.  Special  Calori- 
meters for  the  Combustion  of  Gases.  Coal-Gas,  &c.  II. 
Calorific  Power  of  Coal  burnt  in  Steam-Boiler  Furnaces. 
(  ah  ulation  of  Gaseous  Volume  in  accordance  with  Analysis. 
Determination  of  Gaseous  Volume  by  the  Anemometer,  by 
a  formula  based  outhe  Outflow  of  ( las,  by-means  of  a  Calori- 
nietric  Calculation.  Determination  of  the  Temperatures  of 
Gases  at  their  Point  of  Issue.  Transformation  of  Observed 
Data  into  Calories,  &c. 

Tkaitk  iies  Matveres  Colorantes  Organiques  Artifi- 
(ielles.de  levi!  preparation  i  m  itstriki  le,  et  letjrs 
Applications.  Par  Leon  Lefeviie,  Ingenieur  (E.I.R.), 
Preparateur  de  Chimie  a  l'Ecole  Polyteehnique.  Preface 
de  Ed.  Gbimatjx,  Membre  de  l'Institute  (Academie  des 
Sciences).  G.  Masson,  120,  Boulevard  Saint-Germain, 
Paris.  1896.  Price  :',!.  12s.  II.  Grcvel  and  Co.,  33, 
King  Street,  Covent  Garden,  London. 

This  complete  treatise  is  contained  in  two  large  8vo. 
volumes,  bound  in  cloth,  and  containing  1573  pages  of 
subject-matter,  terminating  in  Index  lists  of  Patent- 
French  and  German,  with  the  pages  in  the  work  given,  in 
which  references  to  them  may  be  found.  An  Alphabetical 
Index  of  the  general  subject-matter  finally  ends  the  work. 
The  text  is  illustrated  with  31  beautifully  executed  engrav- 
ing-, representing  apparatus  and  plant  used  in  the  manufac- 
ture of  dye-tuff-,  and  261  dyed  and  printed  patterns  on 
-ilk,  wool,  cotton,  paper,  and  leather,  these  patterns  being 
specially  prepared  under  the  direction  of  M.  Lefevre.  The 
work  i-  divided  into  20  chapter-,  each  of  which  i-  sub- 
divided so  as  to  contain:  (1.)  The  Historical  Introduction. 
(2.)  Mode-  of  Formation  and  Constitution.  (3.)  General 
Properties  and  Reactions,  (4.)  Description  of  the  Individual 
Colouring  Matters  in  the  Group-,  with  Graphic  Formulae. 
(5.)  Tabular  Survey  of  all  the  Dyestuffs  referred  to  under 
(4),  (with  many  others  not  commercially  valuable),  giving 
modes  of  formation,  properties,  and  conmcrcial  names, 
with  also  the  numbers  of  the  corresponding  patent  specifi- 
cations.    (G.)  Manufacture   of   the    Colours  on  the  Large 
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Scale,  and  their  Application,  illustrated  by  cuts,  diagrams, 
and  dyed  and  printed  patterns.  (  7. 1  A  List  of  all  the  more 
important  Publications;  ami  (8.)  The  titles  and  numbers 
of  the  Patent  Specifications,  « I •  ■:>  1 1 n <_r  with  the  Colouring 
Matters  of  the  Group.  The  author  pays  a  special  tribute  of 
indebtedness  to  M.  Horace  Koechlin,  for  his  aid  in  the 
preparation  of  the  printed  patterns.  The  Chapters  them- 
selves may  be  classified  as  treating  of  the  following  subjects  : 
[.  Nitro  Dyestuffs.  II.  Azoxy-Colours.  III.  Azo Colours. 
IV.  Hydrazine  Colours.  V.  Iudamines.  VI.  Indones. 
VII.  Oxindainines  or  Oxazines.  VIII.  Oxindonen.  IX. 
Ihiazines,  X.  Eurhodines.  _\I.  Safranines.  XII.  In- 
dulines.  XIII.  Naphthalene  Colours.  XIV.  Colours 
derived  from  Quinoline  Bases.  XV.  Diphenvlmethanc 
1 'n|, mis.  XVI.  Colours  derived  from  Triphenylmethane 
and  its  Homologues.  Phthale'ins.  XVII.  Anthrai 
Colours.  XVIII.  Quinone-qxime  Colours,  XIX.  Artificial 
Indigos.     XX.  Various  Artificial  Colours. 

II\NDBUCII      DEll      ClIEMISCHEX      TeOHNOLOGIE.         In      Vel- 

bindung  mit  mehreren  Gelehrten  und  Technikern  bear- 
beitet,  und  heransgegeben  von  Dr.  1'.  A.  Hoi.ley  and 
Dr.   K.  Biknbacm.     Nach  dem  Tode  der  Herausgeber 

fortgesetzt  von  Dr.  C.  Eni.i.ek. 

Die  Chemische  Technologie  deb  Brexnstofpe.  Von 
I'rof.  Dr.  Ferdinand  Fischer.  Dritte  Lieferung. 
Friedrich  Vieweg  und  Sohn,  Druck  und  Verlag  von, 
Brunswick.  1896.  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden,  London.     Price  5s. 

This  I'art  III.  of  the  above  work  ou  the  Chemical  Tech- 
nology of  Fuel,  presents  the  various  problems  of  Thermo- 
chemistry belonging  to  the  subject,  :\ud  then  treats  of 
Wood  and  Peat  as  articles  of  Fuel.  The  subject  also 
of  Coal  is  dealt  with,  and  its  Occurrence,  Statistics,  and 
Chemistry  are  treated  very  fully.  A  subsequent  Part — 
I'art  IV. — is  promised,  which  will  deal  with  Compressed 
Fuel  and  the  Coking  Industry. 

This  number  contains   18.">  pages  of  subject-matter,  and 
is  illustrated  with  39  wood  engravings. 

Repertoire  des  Reactifs  Speciattx.  Geueralement 
designes  sous  leurs  noms  d'Auteurs.  En  vente  chez  les 
Auteurs,  Ferdinand  Jean  et  G.  Meecier.  Published 
and  sold  by  the  Authors,  the  former  at  17,  Faubourg  St. 
Denis,  the  latter  at  158,  rue  Saint  Jacques,  Paris.  1896. 
Price  2  fr.,  or  post  free  2.25  fr. 

I\  this  little  work,  in  which  each  alternate  page  is  blank, 
those  reactions  and  tests  are  given  which  are  generally 
known  by  the  names  of  their  authors  or  discoverers.  In 
the  first  part  of  the  book  the  substances  are  given, 
alphabetically  arranged,  which  form  the  subjects  of  the 
i>  actions,  whilst  in  the  second  part,  appear  the  descriptions 
of  the  reactions  themselves  arranged  under  the  names  of 
their  discoverers,  alphabetically  given.  The  methods  of  pre- 
paring the  tests  are  added,  and  frequently  their  degrees 
of  sensitiveness.  The  alternate  blank  pages  are  for  the 
entry  of  additional  tests,  errata,  &e.,  and  the  authors 
cordially  invite  readers  to  forward  to  them  any  such 
ddenda  and  errata,  which  they  promise,  as  far  as  may  be, 
to  enter  in  their  next  edition.  'I  iiis  present  and  first 
edition  contains  121  pages,  and  is  of  a  size  suitable  for  the 
pocket. 

Les  Nouveacies  Cbimiques.  Nbuveaux  Appareils  de 
Laboratoires,  Methodes  Nouvelles  de  Recherches  Appli- 
quees  a  la  Science  et  a  ['Industrie.  Par  (  amii.i.e  Podxenc, 
1).  6s  Se.  Avec62  figures  intercalees  dans  le  textc.  J.  B. 
Bailliere  etFils,  t9,rue  Hautefeuille,  Paris,  ism'..  Price 
2  fr.  II.  Grevel  and  Co.,"  33,  King  Street,  Covent  Garden, 
London. 

Tins  little  work  of  small  8vo.  size,  and  in  paper  cover,  is 
devoted  to  summary  descriptions  of  new  laboratory  apparatus 
and  methods.  It  contains  Preface,  131  pages  of  subject- 
matter,  Table  of  Contents,  and  an  Alphabetical  Index,  ami 
its  pages  are  illustrated  with  62  engraving-  representing 
tin-  more-  recently  introduced  apparatus  ami  instruments, 
described  th 


The  book  contains  five  chapters.  In  Chapter  I.  general 
methods  ami  apparatus  are  described,  such  a-  those  con- 
cerned in  Measuring  Temperatures,  Heating,  Illumination, 
Distillation  under  ordinary  Pressures  ami  in  vacuo. 
II.  Treats  of  the  various  forms  of  Laboratory  Apparatus 
ami  methods  designed  for  or  connected  with  certain  kinds 
of  Purification.  III.  Analysis  under  its  more  recent  forms 
is  here  represented,  and  chic-fly  Lunge's  Volumeter  ami  its 
applications.  IV.  New  Electro-Chemical  Apparatus  is  the 
subject  here  considered  and  illustrated  ;  and  V.  The  more 
recent  methods  in  Chemical  Biology  or  Bacteriology. 

Chemjscii-tei  iixisciies  Repkrtoriuu.  Uebersichtlichei- 
Bericht  fiber  die  neuesten  Erfindungen,  Fortschritte  und 
Verbesserungen  auf  dem  Gebiete  der  teehnischen  und 
industriellen  Chemie,  mit  Hinweis  auf  Maschinen,  Appa- 
rate  and  l.iteratur.  Herausgegeben  von  Dr.  Emu. 
Jacobsen,  34.  Jahrgang.  1895.  Zweites  Halbjahr, 
Erste  Halfte.  Mit  in  den  Text  gedruckten  Ulustrationen. 
Hermann  Heyfelder,  P.  Gaertner's  Verlagsbuchhandhiug, 
Sch5nebergerstr.  26,  Berlin,  S.W.  H.  Grevel  ami  Co 
33,  King  Street,  Covent  Garden,  London. 

The  first  issue  tin-  the  second  half-year  of  1895,  of  Dr. 
Jacobseu's  Repertory  of  Chemical  Technology,  containing 
reports  of  the  progress  of  the  following  branches  of  chemical 
industry: — I.  Building  Materials,  Cement-,  &c.  II.  Dye- 
stuffs,  Dyeing,  and  'Calico  Printing.  III.  Fat-.  Oils, 
Illuminating  and  Heating  Material-.  IV.  Fermented 
Liquors.      V.    Tanning,    Leather   and    Glue    Manufacture. 

VI.  Textiles.     VII.  Glass  and  Earthenware.     VIII.  W ! 

and  Horn.  IX.  India-rubber  and  Gutta-percha.  X.  Cement- 
ami  Adhesives.     XL  Lakes,  Varnishes,  and   Paints.     XII. 

Metal-. 

Expeeimentai.-Unteiisi  ciungex  Dber  Zersetzi  ■-•■  dkd 
Vei:ih:enxuxg  von  Koiti.E \  B ASS E us 1 1 ' i  i 'Ex.  Ilabili- 
tationsschrift  zur  Erlangung  der  venia  legendi  fur 
Teebnische  Chemie  an  der  Grossh.  Bad.  Teehnischen 
Hochsehule  zu  Karlsruhe.  Von  Dr.  Fritz  Haber. 
R.  Oldeubourg,  Verlag,  Muuchen.     1896.     Price  M.  1.50 

Large  8vo.  volume  in  paper  cover,  containing  116  pages  of 
subject-matter  dealing  with  the  subject  of  the  Decomposition 
and  Combustion  of  Hydrocarbons.  The  method  of  treatment 
of  the  subject  may  be  derived  from  the  following  brief 
synopsis  of  the  contents: — A.  Decomposition  of  Hexane 
and  Trimethylethylene  by  Heat.  Measuring  of  Tempera- 
tures in  Electric  Tubular  Furnaces.  B.  Combustion  of 
Illuminating  Gas  on  Cooled  Surfaces  and  in  (las  Motors. 
Experiments  on  the  Fractional  Combustion  of  Mixtures  of 
Carbonic  <  Ixide,  Hydrogen,  and  Methane.  Qualitative 
Determinations  of  the  Combustible  Portions  of  Heating 
Gas.  Useful  Effect  of  Gas  Cooking-Apparatus.  Experi- 
ments on  Combustion  in  Gas  Motors,  &c.  The  work  is 
illustrated  with  19  wood  engravings. 


Crane  Ktport* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

Fran,  i 
Tariff  Derisions. 
Hoard  of  Trade  Journal,  April  1896,   188. 

A  despatch,  dated  March  6  last,  lias  been  received  from 
the  Foreign  Office,  enclosing  copy  of  a  French  Customs 
circular  to  the  following  effect  : — 

"Thorium  salts,  especially  nitrate  or  azotate,  solutions  of 
which  are  employed  in  the  preparation  of  incandescent 
gas-burners,  belong  to  the  cla--  'Chemical  Products  mi! 
denominated,  other  than  of  an  alcoholic  basis,'  and  pay  a 
duty  of  5  per  cent,  ad  val.  The  estimation  of  the  value 
of  these  products  having  given  rise  to  many  disputes,  the 
Departments  of  Trade  and  Finance  have  decided  to  convert 
the  dun  of  5  per  cent,  into  an  equivalent  specific  rate,  and 
considering  that  the  value  of  thorium  salts,  once  2,000  frs. 
per  kilo.,  i-  now  only  about   -100  frs..  on  account  of  recent 
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discoveries  of  extensive  deposits  of  thorium  ore,  it  lias  been 
decided  to  substitute  for  the  duty  of  5  per  cent,  ad  vol.,  a 
specific  rate  of  20  frs.  per  kilo." 

Netherlands. 
Free  Entry  of  Sulphuric  Ether. 
Board  of  Trade  Journal,  April  189G,  435. 
A  despatch,  dated    March    25   last,  has   been    received  at 
the  Foreign  ( dficv  from  Sir  Horace  Kumbold,  Her  Majesty's 
Minister   at    The   Hague,  enclosing   translation    of   a    law- 
published  in  the  Official    Gazette  of  March   25    Last,   by 
which  sulphuric  ether,  used  in   the  manufacture  of  gilding 
for  the  decoration  of  porcelain  or  earthenware,  is  exempted 
from   import  duties   under  certain  conditions,  which  apply 
exclusively  to  the  importer. 

The  translation  of  the  above  law  is  given  in  cvtenso. 

British  India. 

Board  of  Trade  Journal,  April  1890,   148. 

Exemptions  from  Duty. 

By  Customs  circular,  dated  February  14  last,  and  in 
exercise  of  the  power  conferred  \>\  section  23  of  the  Sea 
Customs  Act,  VIII.  of  1878,  the  Governor-General  in 
Council  is  pleased  to  exempt  from  import  duty  the  articles 
in  the  subjoined  list,  when  such  articles  are  imported  by 
the  owner  of  a  cotton-weaving  mill,  and  are  shown  to  the 
satisfaction  of  the  collector  to  be  intended  for  use  in  the 
weaving  of  cotton  or  the  baling  of  woven  cotton  goods. 

List  of  Articles  to  be  Exempted. 

Aniline  blue,  bisulphate  of  soda,  china  clay,  chloride  of 
magnesium,  chloride  of  zinc,  Epsom  salts,  farina,  flannel 
taping,  Glauber  salts,  glutina,  glycerin  substitute,  heald 
varnish,  hoop  iron,  rivets  for  bales,  sewing  needles,  sizing 
paste,  sizing  wax,  soda  ash,  starch. 

Customs  Tahiti    oi    Gi  atemala. 
Si  ction  15. 

Drugs,  Medicines,  &c. 
.See  Board  of  Trade  Journal  for  April  189(5,  430— 434. 

United  States. 

Engineering  and  Mining  Journal,  March  21st,  1896,  282. 

Duty  on  Metal  Foils. 

Zinc  foils  and  a  foil  of  which  copper  is  the  component 
material  of  chief  value.  Both  were  assessed  at  3.5  per 
cent,  under  para.  17".  The  one  was  claimed  to  be  dutiable 
under  para.  175  as  zinc  in  sheets  not  further  advanced, 
and  the  other  as  copper  in  sheets  under  para.  161.  The 
protest  was  overruled. — Lehmaier,  Schwartz,  and  Co. 
v.  Collector  of  the  fort  of  New  York  :  Board  of  United 
States  General  Appraisers. 

Duty  on  Metallic  Paints. 

Metal  red,  alizarin  colours  and  alizarin  lakes,  and  ultra- 
marine blue.  All  of  them  were  assessed  at  25  per  cent, 
under  para.  48.  The  metal  red  was  claimed  to  be  dutiable 
as  vermilion  red  at  6  cents  per  lb.,  under  para.  45  ;  the 
alizarin  colours  to  be  free,  under  para.  368,  and  the  ultra- 
marine blue  to  be  dutiable  at  3  cents  per  lb.  under  para.  45. 
The  assessment  on  metal  red  wa.;  affirmed ;  as  to  the 
alizarin  colours  and  alizarin  lakes  and  ultramarine  blue, 
the  protest  was  sustained.— R.  F.  Downing  and  Co. 
v.  Collector  of  the  Port  of  New  York  :  Board  of  United 
States  General  Appraisers. 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Pharmaceutical  Products  in  the  Philippines. 

Chamber  of  Commerce  Journal,  March  1896,  47. 

The  French  Consul  at  Manilla  recommends  prudence  in 
commercial  relations  with  native  pharmacists,  thi-  now 
being  more  necessary  than  ever  in  consequence  of  the 
competition  between  French  pharmaceutical  products  which 


arc  more  or  less  gross   imitations,  but  of   which   the   prices 
are  very  much  lower.     During  the  last  decade  the  valui 
such   imports   into  the   Philippines  has  greatly  diminished, 
although   the   Manilla   pharmacies   are  fuller  than   evei 
medicaments    of    all    kinds    and   of    all   origins.      (,r 
have   particularly  made   headway   with  quinine   at    "  lialfr 
price."  but   in  a  condition  of  efficacy  on  which  the  <  il 

d  tes  not  consider  it  necessary  to  comment. 

GENERAL   TRADE  NOTES. 

German  Trade  in  Sot  rn  Africa. 
Hoard  of  Trade  Journal,  April  1896,  402. 

The  figures  of  the  South  African  trade  are  of  parti 
interest.  In  the  seven  years  from  1889  to  1895, 
exportation  of  German  manufactures  to  the  Cape  is  v.ii  I 
at  3,000,000/.!  *o  the  Transvaal  at  1,032,000/.  In  n 
year  1892  the  exportation  to  both  these  countries  amounted 
to  no  more  than  395,000/.  In  1895  it  had  risen  to 
1,056,000/.  This  exportation  embraces  various  branches 
of  industry,  especially  iron,  machinery,  textiles,  and 
chemicals.  Further  important  articles  are  sugar,  beer. 
explosives,  and  leather  goods. 

In  the   last  two  years,  for  instance,  the  following  goods 
have  been  exported  : — 

Dyed  ci  itton  g Is 8,250 

Cyanide  of  potassium "."ju« i 

Explosives 74,100 

Beer,  in  bottles 32,540 

Refined  sugar 21,200 

The  increase  in  the  exportation  of  cyanide  of  pot..  ,  .  .. 
is  very  noticeable,  and  this  is  due  to  its  demand  for  use 
in  the  production  of  gold.  The  exportation  of  this 
dates  oidy  from  the  year  1892.  In  that  year  1,658  cwt. 
of  the  value  of  11.372/.  was  exported  to  the  Transvaal  ;  :n 
1895  the  exportation  of  this  article  had  increased  to 
1S.4S4  cwt.  and  147,000.'. 

The  development  of  the  gold  production  of  the  Tra  I 

has  given  a  great  impetus  to  the  export  of  this  article.  ..- 
is  evidenced  by  the  fact  that  whereas  the  whole  Ger  □ 
exportation  of  cyanide  of  potassium  to  the  Transvaal  in 
1891  cnly  amounted  to  820  cwt.,  in  1S95  it  had  reached 
tic  above  figures. 

The  Mineral  Production  of  Italt. 

The    Rerisla    del    Servizio   Minerario,   recently   issued, 
gives  statements  of  the  mineral   production   of  Italy  i  i 
year  1894.     The  output  of  minerals  from   the  Italian  mine's 
for  the  year  was  as   follows,  the   quantities  being  in   metric 
tons  :  — 

1 1 on  ore is",7^s  tons 

Manganiferous  iron  ore 5,sio 

Manganese  ore 7G0     „ 

Copper  ore 92,886 

Zinc  ore Kit, 777 

bead  ore -Jti.S22      „ 

Gold  ore 7,748      ,. 

Silver  ore 1,103     „ 

Antimony  ore 1,504 

Quicksilver  ore 15,022      „ 

Iron  pyrites 22,fi38      „ 

Coal  and  lignite 271,294      „ 

Sulphur,  raw 13,800 

Sulphur,  melted 391,931      „ 

Rocksalt 19,467      ,. 

Spring  salt 11,326      „ 

Asphalt  and  bitumen 60,493      „ 

Petroleum,  crude 2,S54      „ 

Gaseous  hydrocarbon 12,000  cb.  m. 

Alunite 6,006  tons 

Boracic  acid 2,745      „ 

Graphite 1,570     „ 

The  total  value  of  the  minerals  at  the  mines  is  gi". 
52,1142,605  lire  (S10,408,521).  Nearly  half  this  amount— 
25,267,955  lire,  or  §5,053,59 1— was  furnished  by  the  sulphur 
mined.  The  average  value  of  the  coal  mined  was  7  lire 
(Si '40)  per  ton.  The  gold  ore  was  of  low  grade,  being 
rated  only  at  85  lire,  or  !<I7  rer  ton. 
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Included  in  the  total  values,  but  not  given  in  the  table, 
:ire  mineral  waters  valued  at  409,829  lire,  or  $81,965,  their 
amount  being  estimated  at  21,730  tons. 

The  total  number  of  men  employed  in  and  about  the 
mines  was  5-1,994.  The  average  value  per  man  employed 
was  1,001  lire,  or  $200;  hut  no  statistics  are  given  as  to 
the  time  worked.  The  largest  number,  30,339  in  all,  were 
at  work  in  the  sulphur  mines.  The  lead  and  zinc  mines 
employed  10,173  prisons;  the  coal  mines,  2,347  ;  the  iron 
nine;.  2,178;  and  the  copper  mines,  2,003.  No  other 
industry  employe- 1  over  1,000  men.  In  the  production  of 
gaseous  hydrocarbon  only  one  man  was  engaged. 

The  metallurgical  products  for  the  year  1894  were  as 
follows  in  metric  tons,  except  where  otherwise  noted  ;  — 

Pig  iron 10,329  tons 

;s 10,060      „ 

Wrought  iron 141,7211      „ 

Steel 34,611     „ 

Rolled  plates 5,750 

Copper  and  copper  allocs 7,048     „ 

Zinc 230      „ 

Lead 19,605     „ 

(silver 5S.626  kilos. 

Gold 319      „ 

Antimony 351  tons 

Quicksilver 258      „ 

Briquettes,  mineral 506,531 

wood,  peat,  tc 21,370     ., 

Sulphur,  refined 35,659 

Sulphur,  powdered 90,5G1 

Sea  salt  402.515     „ 

Asphalt  and  bitumen 7,S20 

Petroleum,  refined 1,640 

Gas,  lighting 1 18,982,953  ch.  m. 

Gas    p'oliirN.    r  ,k'\     r;ir.   am- 
monia, 4c 433,309  tons 

The  total  value  of  the  metallurgical  products  was 
163,211,633  lire  ($33,042,327),  ard  the  number  of  men 
employed  was  22,558.  Of  these  nearly  one-half,  11,084 
in  all,  were  engaged  in  the  iron  and  steel  manufactures. 
There  were  2,943  men  employed  in  the  manufacture  of  salt 
and  1,455  in  the  preparation  of  sulphur.  The  gas  industry 
required  3,590  men. 

The  average  value  of  the  zinc  produced  is  given  at  1,100 
lire  (about  s-22(i>  per  ton.  Silver  is  rated  at  110  lire  (-S220) 
per  kilo.,  and  gold  at  3,608  lire  ($721)  per  kilo.  Re- 
fined sulphur  had  an  average  value  of  SI  lire  (S16'20)  per 
ton.  The  average  value  of  the  products  was  7,324  lire 
($1,465)  per  man  employed.  The  data  given,  however,  do 
not  state  the  average  working  time. 

Production  oi"  Caoutchouc  in  Brazil. 

Board  of  Trail*  Journal,  April  1896,  471. 

The  Bulletin  Commercial  states  that,  according  to 
American  statistics,  tin-  production  of  caoutchouc  iu  the 
province  of  Para  (Brazil),  which  is  constantly  on  the 
increase,  has  doubled  in  the  last  12  years,  and  quintupled  in 
the  last  30  years.  The  production  of  1895  was  13-4  per 
cent,  greater  than  thai  of  1894  and  10-2  per  cent,  greater 
than  that  of  1893. 

The  following  statement  shows  the  value  of  the  exports 
in  certain  years  :  — 


i  ears. 


Value. 


1865 
1870 

Is;:. 

Is,, 

1885 

i-:>u 
1  s  15 


e 

-  -i  ■ 

10.528, 

15,1  il 

18,889,000 

29,310,000 

36  100,000 

000 


The  imports  of  caoutchouc  into  the  United  States  have 
in  ixascd  in  about  the  same  proportion  ns  the  exports  from 
Brazil,  but  in  1895,  for  the  first  time,  the  amount  of 
caoutchouc  sent  from  Para  to  Europe  was  greater  than  that 
sent  to  the  United  States.  The  increase  is  specially 
noticeable  in  England,  France,  and  Germany, -where  Parti 
caoutchouc  is  in  great  demand. 


The  Mineral  1'koductiok  of  Canada,   1895 

Engineering  and  Mining  Journal,  March  14/A,  1896,  254. 

Through  the  courtesy  of  Mr.  E.  I).  Iugall.  of  the 
Geological  Survey  of  Canada,  we  arc  enabled  to  publish 
the  preliminary  statistical  table  of  the  mineral  production 
of  Canada.  Some  of  these  returns  are  estimated,  but  the 
usual  care  under  the  direction  of  Dr.  G.  M.  Dawson,  head 
of  the  Department,  ensures  a  verj  close  approximation  to 
the  ultimate  figures  :  — 


Produi  i. 


Metallic. 

Copper  (i) Lb. 

Gold Fineoz. 

Iron  ore Tons 

Lead  (fine,  in  ore  4c.)  (n Lb. 

Mercury 

Nickrl  (line,  in  ore.  Ac.)   (./) Lb. 

Silver  nine,  in  ore,  4c)  [e)  Oz. 


Quantity 


8,789,162 

92,448 

102,797 

23,078,89! 

3,888,526 
1,775,683 


\ 


Dols. 

949,220 
1,910,921 

238,070 

749.966 

2,343 

1,360,984 

1,158,633 


Total  metallic  , 


Nox-Metallic. 

Asbesto Tons 

Baryta 

Chromite 

Coal 

Cokef/) 

Fire  clay 

Graphite 

Grindstones 

Gypsum 

Limestone  for  flus 

Manganese  ore 

M  ica 

Ochres Tons 

Mineral  water Galls. 

Mouldingsand Tons 

Natural  mis  ( f/) 

Petroleum  (ft) Bbls. 

Phosphate  (apatite]  Tons 

Precious  stones 

Pyrites Tons 

Salt 

Soapstone  

Struct  ph  w.  Materi  vis  ihd  Cl  lv 
Prodcots. 

Bricks*  

Building  stone'  

Cement,  natural Bbls. 

Portland 

Flagstones s,j    it. 

( .ratiilc Tons 

Lime* 

Marble Tons 

Pottery 

RooliiiK  cement 

Sands  and  gravels  (exports)  Tons 

Sewer  pipe 

Slate  

Terra-cotta,  4c 

Tiles* 

Total  non-metallic 

Total  metallic 

Estimated  value  of  mineral  products  not 
returned. 


1896.    Total 

1894. 
1898. 
ism. 
1891. 

IS!'". 

1889. 
1888. 
1887. 
1886. 


6,370,148 

s  756 

868,175 

s 

168 

:t.l77 

41,301 

3,512,504 

7  771. ITS 

53.856 

1,329 

220 

6,160 

3,919 

226,178 

■jii2.i;ns 

34,679 

32,916 

125 

s  164 

1,339 

14,600 

707  382 

111,048 

6,766 

1  ,    SO 

123,032 

so  ■  a 

1,201. 1st 

1,822 

1,660 

34,198 

102,594 

60,018 

180,417 

it:. 

- 

1,8 00 

•  • 

1,200,000 

69.482 

61,475 

111  680 

80,006 

i:s  : 

19,188 

90.199 

900,008 

200 

125,600 

8,153 

277,163 

lis.:;:,;. 

267,046 

58.900 

195,123 

200,000 

16,876,197 

6,370,146 

26 1,657 

2  !  5 

.. 

19,260, 

19,500,000 

20,600,000 

18,000,000 

14.500,000 

13,1 , 

1  !  .-,1111.000 

12,olH>,000 

Quantity  or  value  of  product  marketed. 
(4.)  Copper  contents  of  ore,  matte,  4c,  al  10J  c.  per  lb. 

Iconti  i. is  of  ores,  4c.,  at  31  c  pet 
lit.)  Nickel  contents  or  ore,  matte,  4c,  at  35  c.  per  lb. 
I    i  Silver  contents  of  ore  al  B5J  c  per  oz. 

Oven  coke,  near)]  all  the  production  of  Nova  Scotia. 
in.)  Gross  return  from  sale  of  gas. 

Cm   Calculated   from   inspection  returns  at  loo  mills,  crude  to  3S 
refinedoil,  tnd  computed  at  1  dob 49   c.  per  bbl. of  36 imp.  galls. 
The  barrel  of  reflni  A  oil  is  assumed  to  contain  42  nut),  mills, 
n  used  is  that  oi  2,00 
•  Estimated. 
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Mineral  Prodittion  of  the  United  States  in  J894-9.}. 
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9 

10 
11 
12 

13 

n 

15 
16 
17 

IS 
19 
20 

21 

.J.) 
S3 

24 
25 

26 

27 
88 

SO 
81 
82 
33 
•A 
S5 
S6 
S7 

89 
40 
41 
42 
43 
« 
45 
46 
47 
48 
49 
50 
51 
52 
S3 
54 
55 
56 
57 
53 
59 
60 


Abrasives— 
<  lorundum  and  emery 

Garnet 

Grindstones 

Millstones 

Tripoli  and  infusorial  earth 
Whetstones 

Alum 

Antimony  ore 

Asbestos  and  Talc- 
Asbestos  

Fibrous  tale 

Tale  and  soapstone 

Asphalt 

Bituminous  rock 

Barytes 

Bauxite 

Borax 

Bromine 

Cement,  natural  hydraulic libls.. : 

Cement,  Portland Bbls.,  400  His. 

Clay,  refractory 

Clay,  kaolin 

Coal,  anthracite 

Coal,  bituminous 

Coke 

Cobalt  oxide 

Copperas 

Copper  sulphate 

Chrome  ore 

Feldspar  

Fluorspar  

Graphite 

Graphite,  amorphous 

Gypsum 

Iron  ore 

Lime 

Magnesite 

Manga 

Mica,  ground 

Mica,  sheet  . 

Mineral  wool 

Monazite 

Natural  gas 

Paints,  mineral 

Paints,  vermilion 

Paints,  white  lead 

Paints,  zinc  oxide 

Petroleum  (crude) 

Phosphate  rock 

Marls 

Precious  stones 

Pyrites 

Salt,  evaporated 

Salt,  rock 

Silica,  sand  and  quart/. 

Slate,  roofing 

Slate,  other  manufactures Square  feet 

Stone,  li  testone  (flux) Long  tons 

Stone,  marble Cubic  feet 

Stone,  onyx 

Other  building  stones 


i     ■      I 
Pounds 


Short  Tons 


Pounds 
Short  Tons 

Pounds 
I. nn-'  Tons 

Short  Tons 

Pounds 
Short  Tons 

Lons  Tons 

Bbls.,  2011  lbs. 

Short  Tons 

Long  Tons 

Pounds 


Short  Tons 


Bbls.,  42  galls, 

Long  Tons 


Long  Tons 
Bbls.,  281 

Long  Tuns 
Squares 


Total  uon-metals. 


265 

50,500 

21.1111 

4,1'.'S 

S4.1S9 

28,758 

10,732 

13.140.S84 

379,444 

7.si:).700 

611,229 

21,552 

a52,010,43S 

ull7,865,S48 

s,  195.295 
6,550 

i  r-:i: 

M i. 

2,653 
ls.7"! 

6, 

77o,s  10 

it;.-, 

301,53f, 

11.SSO.000 

/,50.7:o.ooo 

1,370 

11,786 

829,500 

9,900 

5,776 

750,000 

47,393 
91 

••7.2  IJ 

22,81  l 

18,527,336 

952,155 

225,000 

107,462 

11,798.659 

2,341,922 

177,07" 

1111,776 

4,395,125 

3,544,393 

6,331,279 

1,450 


Metals. 

Aluminium Pounds 

Antimony Short  Tons 

Copper Pounds 

Gold i    Troy  Ounces 

Iron.  !"g Long  Tons 

Lead,  value  at  New  York Short  Tons 

Quicksilver Flasks.  763  lbs. 

Silver,  commercial  value i  Troy  Ounces 

Zinc,  spelter 1    Short  Tons 

Total  metals 

Estimated  products  unspecified .. 


240 

19,087 

4,080 

31.1I1S 

21,548 

10,908 

5,962 

172 

1,064,297 

110,877 

3,061,794 

22,246 

17,183,845 

106,913.871 

7  706,846 

3 

13,511 

27.213 

2.697 

19,003 

349 

150 

273,493 

12.070.0S0 

5,1  48,826 

1,243 

11,924 

377 

4 

5,239 

340 

43,167 

83 

78,155 

20,697 

6,158,119 

967,486 


109,192 

1,498,193 

297,376 

485,313 

Is". 174 

12,966 

3,601,459 

518,532 

110 


817,600 

220 

353,504.314 

I  923  619 

6,657,388 

160,867 

30,440 

19,846,875 

74,004 


371 

205 

169:392 

C59.824 

6,764,572 

145,906 

1,056 

<1 .550,387 

67.135 


1,350 

5or-,ooo 

101,892 

75,654 

148,120 

95,032 

42,928 

919,84] 

4,455.928 

I 

185,169 
80,873  104 

103.758,967 

B.843 
104,100 

2,016, 

35,125 

83,465 

58,804 

34,689 

1.252 

910331 

20,790,000 

28,: 375, 

7,864 

7 1.  Vii  l 

35,957 

11,103 

58,936 

45.0110 

13,000,000 

1.011,182 

111,200 

8,445,174 

1,711,275 

2  s:,.;  (.;.-, 
607,500 
150,000 
466,466 

5,586,320 
784,063 
418,612 

2,007,321 
399,758 

2,126,636 

3,576,853 
20.000 

/.;) 


1,010 
66,500 

18,885 
14,300 
18,778 
20,255 
14,145 

394,854 

7,694,053 

740.059 

63,750,000 

30,910 

088,079,466 

9,927,348 
6.400 
14,118 

15, I.OIHI 

22,195 

1,000 

392,008 

1,100 

298.572 

16,950, 

'iOII.I, 

2,200 

1 1883 

750,000 

0,200 

6,742 

1,91X1,000 

47,084 

US 

92,000 

22,000 

50,652,025 

831. HIS 

217,700 

81,000 

12,521,498 

1,367.638 

523.040 

645,361 

3,786.599 

3,390,000 

6,942,533 

800 


916 

60,310 

17.120 

12.!  CO 

39,707 

1S.371 

14.371 

0,120 

179 

1,047.000 

185,879 

3,401,250 

28,035 

52,965,538 

125.217,":,:: 

9,006,090 

3 

12,805 

20,412 

22,550 
3,628 

178 
998 

270,804 

17.221.2no 

5,143,164 

1,995 

15.121 

340 

3 

0,115 

S02 

42,705 

107 

83,402 

20,498 

6, 120.7  12 

844.S02 

221,183 

82,296 
1,539,178 

J  73.002 

552.U1S 

190,277 

11,170 

3,444,240 

5t8,593 

00 


37s.s70.ss3 


11,400 

005,1  II  hi 

361,353 

300,000 

1 13. 150 

99,020 

56,580 

712.S5" 

102,662 

1.597.2s", 

1,430,089 

4.5i«i.i:i  n 

258,431 

89,948,699 

125,489,488 

15,258,935 

8,640 

69,846 

1,350,000 

104,082 

36  IM 

17.01  I 

I.7IO 

974,219 

29.662,500 

80,000,000 

I  1.7UU 

92,(140 

31,956 

O.40I) 

69,481 

114,000 
!:M« 

1,086,767 
118,190 

8,740,000 

1,588,800 
42,547,701 

2,577,043 
587.790 
150,000 
353,160 

5,844,318 
518.740 
553,128 

2,062,239 
369,062 

2,542,500 

t.086,261 

10.750 

33,000,001) 


428,074,385 


490,560 

39,200 

:::;.5iii,|s:i 

39,761,205 

71,966,364 

10,585,048 

1,095,840 

31.41  i.'i.o.'ll 

5,209,882 


900,000 

438 

:;so,t.-,3,s5o 

2,265,612 

9,466,308 

156,864 

33,978 

16,331,235 

SI  ,858 


194,092,119 

5,500,000 


386 

393 

175,291 

.•70,470 

9,597,449 

142,298 

1,178 

'•1,441,087 

74,245 


105.000 

6.S.847 

36,9  44.988 

40.S30.2HO 

108,632,542 

10,132,768 

1,313,589 

30,25  4,296 

5,942,890 


Grand  total. 


57S,463,002 


240,615,120 

5. ,01111 


673,689,505 


(•'I 


Bituminous  coal  includes  brown  coal  and  lignite. 
(&)  Estimated. 


The  anthracite  production  is  the  total  for  Pennsylvania,  Arkansas,  and  Colorado. 
(c;  Kilograms. 
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Imports  of  Oils  for  Month  ending  31st  March. 


BOARD  OF  TRADE  RETURNS. 
Summary  or  Imports. 


Month  ending  31st  March. 

Alii' 

1895. 

18%. 

£ 
1,379.370 

885,527 

680,297 

3,131,237 

£ 
1,580,956 

and  'i  i    tuff! 

953,968 

581,593 

Raw   materials   t>  ■    m  a 
dustries. 

textile  in- 
i]  ports 

3,330,293 

Total  ralui  i 

85,959,890 

38,344,750 

Summary  or  Exports. 


Month  ending  31st  March. 

Articles. 

1895. 

1896. 

Metals  (other  than  machinery) 

£ 
2,229,136 
739,269 
2,767,391 

£ 
2,634,456 
867,574 

2,931,006 

IS.523,030 

20,422,419 

Imports  of  Metals  for  Month  ending 
31st  March. 


Quantities. 

Values. 

Articles. 

1S95. 

1896. 

1895.           1896. 

Copper  :— 
Iron : — 

9,042 
4,488 

3,110 

353,277 

1,705 

835 

15,583 

51,924 

750,865 

o'l'.o.-.i 
1,228 

4,317 
6,053 
4,548 

469,538 
3,955 
754 
17,111* 
60.959 
2  l,5s(> 

78,176 

4,'J25 

£ 
19,494 

121.220 
120,521 

203,511 

£ 

40,198 
137,541 

206,197 

334.122 

Bolt,  bar,  kc , 

Steel,  unwrotight..      „ 
Lead,  pig  and  sheet      „ 

12,888         34,109 

9,06)             0,149 

148,856  i      190,414 

87,921           94,261 

65,083  |         238g 
182,223          76,982 
185,125  1     221,678 

58,840          78.418 

Other  articles  . .  .Value  £ 

188,663       168,198 

Total  value  of  metals 

•• 

1,379,370 

1.5n((.'..5o 

Imports  of  Chemicals  and  Dyestuffs  for  Month 
ending  31st  March. 


Quantities. 

Values. 

1895. 

1S96. 

1895. 

1S96. 

Alkali Cwt. 

Bark  (tanners',  Ac.)    „ 
Brimstone , 

Cutch  and  gambier 
Dyes : — 

Alizarin Value  t 

Anilin  and  other 

8.737 

10,959 

16,360 

"623 
3,124 

23.223 
18,706 

3.00s 

17.1(1" 
21.209 
15,036 

"  94 
2,508 

25301 
30  190 
8  302 

£                 £ 
6,175           8,269 
6,461             7.751 
7,541             3,506 
91,541          112.091 

i.u;;           608 

07,285         68,818 

80,808         28,688 

32.393          39. 195 
186,548        453,038 

Nitrate  of  potash  . 
Other  articles. . .  Value  i. 

18,828         26,700 

35,796  1        30,337 
153,580        180,119 

Total  value  of  chemicals 

■  • 

885,687 

953,968 

Articles. 

Quantities. 

Values. 

1895. 

1896. 

1S95. 

1896. 

Olive 

Palur 

. .  Cwt. 

18,065 

1.21  1 

95,283 

18,801,423 

3.795 

1.700 
47,183 

.. 

22,230 
2,809 

91,150 

10,551.270 

2,536 

771 

858 

•  ■ 

£ 
14,074 
40,466 

293,040 

73,469 
29,114 
53,659 
78,074 

£ 
24,740 
B7.661 
97378 

Other  articles  . . 

Gall. 

Cwt. 
Value  £ 

ifoils... 

228587 
54,544 

12.9H7 
609 

7  1.907 

Total  value  ( 

•• 

080,297 

681,598 

Imports   of    Haw    Materials    for    Non- Textile 
Industries  for  Month  ending  31st  March. 


Articles. 


Quantities. 


1895. 


189C. 


Values. 


1895. 


1896. 


Bark,  Peruvian  ..   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :  — 
Arabic „ 

Lac,  ic  „ 

Gutta-percha ....       „ 
Hides,  raw  :  — 

Dry 

Wet 

Ivory 

Manure:— 

Guano Tons 

Bones , 

Nitrate  of  soda. ..        „ 
Phosphate  of  lhne       „ 

Paraffin Cwt. 

Linen  rags Tens 

Esparto 

Pulp  of  wood  .... 

Rosin Cwt. 

Tallow  and  stearin 

Tar Barrels 

Wood : — 

Hewn Loads  ' 

Sawn 

Staves 

Mahogany  ....    Tons   I 
Other  articles Value  £ 


Total  value  . 


£ 

£ 

4365 

4.51 1 

10,786 

237,099 

295,452 

33.302 

37 : 

H.166 

56,844 

501,374 

686,568 

5,970 

9568 

13,440 

23,483 

13,190 

23.801 

71,663 

111    194 

1,203 

1.132 

37,743 

43,380 

34,841 

107.202 

89.676 

01,599 

27.904 

17,  "- 

857 

553 

39,450 

2  1.011 

4,545 

1.993 

25,998 

11.977 

9,171 

7,876 

39,498 

12,788 

2.1,057 

109383 

806,766 

38,028 

28,124 

57.718 

50,583 

77,008 

51,393 

75,314 

51,388 

22357 

2,630 

19.105 

22,548 

16,590 

20,419 

70,883 

85,667 

19,066  ( 

19,575 

92,798 

96,093 

216,397 

110,723 

50,(112 

30,369 

322,697 

239,934 

385,080 

209.03s 

1,922  | 

739 

649 

271 

112,799 

137.874 

211.353 

88,991  ' 

101,958 

215.K12 

237.002 

3,397  I 

21,087 

29,346 

4,169 

3,768 

38,760 

35,937 

•• 

791,814 

839,810 

- 

•• 

3.131,237 

8,830,295 

Besides  the  above,  drugs  to  the  value  of  84,899!.  were  imported, 
against  88,725J.  in  March  1895. 

Exports  or  Miscellaneous  Articles  for  Month 
ending  31st  March. 


Articles. 


Quantities. 


1895. 


1893. 


Values. 


1895. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  Of  coal  Value  £ 
Earthenware  ...       „ 

Stoneware „ 

Glass:— 

Plate So.  I  i 

Flint wt. 

Bottles , 

Other  kinds....      „ 
Leather:— 

VJnwrought 

Wrought Value  £ 

Seidell Tons 

Floorcloth  So.  Ids. 

Painters'  materiils  Val.  £ 

Paper   Cwt. 

Bogs Tons 

Soap Cwt. 

Total  value 


180,600 
2,139,600 

2X010 


94,083 

7.594 

68370 

16,434 


680,400 

1,750,000 
30,552 


lvi.940 
S.920 

61318 
I4y230 

18,030 


1896. 


4,693  136  , 

2,325300     2,106,300 

Bl',286         9V.266 

1378  5,147 

57  472  I       65,634 


£ 

11.913 
183.007 
35,372 
99,251 
to.lsi 
184,704 

151.117 

i3,soo 

5,370 
17.IKI 
84368 

12.SS7 

112,713 
28,230 
90,117 
84.779 

12s,U0 
123,700 
80380 

02.2  19 


£ 

18,073 
120.553 

28.527 
107.1W1 

50,553 
191,13.-. 
15(1.115 

11,417 

8,282 

19.121 

2S,9((5 
11.531 

113,716 
34.224 

95.se;. 

82.189 
139,990 
110.  I  7S 

27.192 

08.081 


2.707.391      2,931,006 
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Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  M  iri  a. 


Quantities. 

Values. 

Articles. 

1S95. 

1891'.. 

1S93. 

1896. 

C  ipper  :— 

[Tnwrought. ... 
Wrought 

Alixr.l  mrl:il 

Implements 

Iron  and  steel ...    1 

Plated  wares  ...  Value  t 
Telegraph  wires  .       „ 

Zinc 

Other  articles  ..  Value  £ 

9,849 

26,227 

.. 

205,707 
8,657 

•• 

12,746 

£ 
10,894         3.-..G19 

52,660        10 

32,562         78,404 

24,197         54,101 

149,713 

99,981 

II      1,521,315 

1,1,985 

24,951 

19,598 

9,992          28,531 

19,268           8,115 

56,930 

£ 
42,387 

83  I  15 

51,918 

180,256 

117.1115 

1,862,060 

3h.!HPI 

21,238 

32,357 
18,258 
80,014 

2,229,136 

2,684,456 

Exports  of  Drugs  and  Chemicals  fok  Month 
ending  31st  March. 


Articles. 

Quantities, 

Values. 

1895. 

1896. 

W.io. 

1896. 

Alkali Cwt. 

Bleaching  materials    ,. 
Chemical  manures.   1 

Other  articles...        „ 

122,639 
26,723 

419,080 
97,878 
40,898 

£ 
136.112 

14,218 
202,451 

88.836 
272,657 

£ 

109,772 

3  fc872 

285,875 

9S.S6.-. 
388,190 

•■ 

739,269 

867,574 

iHontljlp  patent  itst* 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

5833.  J.  D.  Morel.  Improvements  in  mechanism  for 
cleaning  wool,  cotton,  and  other  fibrous  substances.  Com- 
plete Specification.     March  16. 

5849.  F.  H.  Tyacke  and  C.  E.  Gittins.  Improvements 
in  water  softening  and  purifying  apparatus.     March  16. 

6210.  S.  T.  Wellman  and  C.  H.  Wellman.  Improve- 
ments in  apparatus  for  charging  metallurgical  and  other 
furnaces.     March  20. 

6318.  J.  F.  Lester.  Improvements  in  apparatus  for 
treating  vegetable  and  animal  fibre  with  solvents.  Com- 
plete Specification.     March  21. 

6377.  D.  Adorjan.  Improved  method  and  apparatus  for 
producing  highly  overheated  steam  and  vapour.    March  23. 

6749.  H.  Krack.  Improvements  in  cooling  apparatus 
for  liquids.     Complete  Specification.     March  27. 

6785.  H.  L.  Doulton.  Improvements  in  condensing 
worms  constructed  of  pottery.     March  28. 

6934.  F.  Jurschina,  Z.  Schnitzer,  and  F.  Hersch.  An 
improved  filtering  material  and  process  of  making  the  same. 
March  30. 

7251.  L.  M.  G.  Delaunay-Belleville.  Improvements  in 
distilling  apparatus  for  the  production  of  fresh  or  drinking 
water.     Complete  Specification.     April  2. 


7335.  1'.  S.  U.  Pickering.  An  improved  evaporimeter. 
April  4. 

7802.  A.  T.  1'feilT.  Improvements  in  apparatus  for 
sterilising  milk,  cream,  and  other  liquids  by  means  of  steam. 
Complete  Specification.     April  13. 

7868.  T.C.Sanderson.  Improvements  in  apparatus  for 
drying  white  lead,  (•■lours,  and  other  powdery,  granular, 
and  nodular  substances.     April  14. 

"878.  W.  li.  Jones.  Improvements  in  furnaces.  1  om- 
plete  Specification.     April  14. 

7913.  E.  Johnson  and  J,  Thompson.  Improvement- 
relating  to  gas-regenerative  furnaces.     April  15. 

7997.  W.  Shedlock.     Improvements   in  and  relating  to 
apparatus,  chiefly  designed  for  obtaining  salt 
m  brim       April  15. 

v  s.   liryce.  jun.     Improvements  in  packing  for 
hydraulic  apparatus.     Complete  Specification.     April  Is. 

Complete  Specifications  Accepted.* 
1895. 

G231.  II.  Nehmer  and  F.  Nehmer.  Improvements  in 
statical  machines  tor  lighting  gas,  ether,  benzoline,  and 
such  like.      March  25. 

(J4'.il.  J.  Lee.     Evaporating  apparatus.     April  1. 

15.   ( '.   II.  Wild.     Improvements    in   certain  hydraulic 
presses  for  pressing  fabrics.     March  25. 

10,571.  E.  Theisen.  Improved  method  of  and  apparatus 
for  evaporating,  condensing,  and  cooling  fluids.     April  15. 

11,039.  J.  Humes.     Gas  compressors.     April  8. 

11,405.  C.  Pottier.  An  improved  basket  or  packing-case 
for  carboys  of  acid  and  the  like.     April  15. 

1896. 

3:;45.  J.  Laidlaw  and  J.  W.  Macfarlane.  Improvements 
in  centrifugal  machines  for  separating  fluids  of  different 
densities.     April  s. 

3S69.  E.  Petzholtz.  Improvements  in  or  eounected  with 
furnaces.      March  25. 

366S.  T.  Jenkins.     Hydro- extractors.     March  25. 

425:i.  E.  C.  Nichols.  Apparatus  for  compressing  and 
storing  air.     April  8. 

4418.  H.  H.  Lake.— From  W.  F.  Jobbins  and  J.  van 
Ruymbeke.     Evaporating  apparatus.     April  22. 

4604.  E.  Theisen.  Apparatus  for  evaporating,  condensing, 
and  cooling  fluids.     April  22. 

5409.  S.  Pitt. — From  La  Compagnie  Internationale  des 
Procedes  A.  Seigle.  An  automatic  re-ignition  apparatus 
for  hydrocarbon  furnaces.      April  15. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

5786.  II.  A.  Kent.  An  apparatus  for  the  utilisation  or 
efficient  burning  of  small  or  dust  coal  and  other  fuel  in 
ordinary  fire  grates.      March  16. 

5790.  P.  R.  de  Faucheux  d'Humy.  Improvements  in 
the  manufacture  of  fuel.     March  16. 

5796.  P.  R.  de  Faucheux  d'Humy.  Improvements  in 
the  manufacture  of  briquettes  for  use  as  fuel  or  the  like. 
March  16. 

5813.  T.  Holliday.  Improvements  in  means  or  apparatus 
for  use  in  the  production  and  application  of  acetylene  gas. 
March  16. 

5905.  G.  Webb  and  J.  W.  Kelly.  Automatic  gas- 
generator.     March  17. 

5916.  F.  A.  MacKinnon.  A  new  or  improved  method 
or  process  for  the  treatment  of  coke  so  as  to  render  it 
suitable  for  transport.     March  17. 

5976.  E.  Appleby  and  II.  F.  Harris.  An  apparatus  for 
automatically  and  safely  generating  and  storing  acetylene. 
March  17. 

5984.  W.  W.  Holmes.  Improvements  in  the  manufac- 
ture of  artificial  fuel.     March  17. 
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5989.  T.  M.  Ash  and  II.  N".  Weldon.  Improvements  in 
the  manufacture  of  mantles  for  use  in  iucandescent  gas 
lighting.     March  17. 

6008.  F.  S.  Cripps.  luiprovem  ;nts  in  apparatus  for 
evaporating  oil  or  other  liquids,  and  mixing  the  vapours 
produced  with  coal-gas,     March  IS. 

6254.  W.  Parlby.  Improvements  in  apparatus  for 
quenching  or  cooling  coke  produced  in  the. manufacture  of 
coal-gas.      March  20. 

6349.  II.  Hart.  Improvements  in  or  relating  to  illu- 
minating apparatus.     March  23. 

6380.  Sir  K.  Green,  Mart.  Improvements  connected  with 
fuel  economises.     March  23. 

6408.  A.  Sweetser.  Improvements  in  and  connected  with 
apparatus  for  the  manufacture  of  oxygen  gas.     March  23. 

6719.  R.  Reitmeyer.  —  From  A.  Cerekel.  Improved 
apparatus  for  lighting  and  heating  by  means  of  acetylene. 
March  27. 

6739.  J.  C.  Bayley.  Improvements  in  apparatus  for 
generating  and  storing  acetylene  gas,  especially  suitable  for 
use  in  portable  installations.     March  27. 

6852.  II.  C.  15.  Forester.  Improvements  in  and  in 
apparatus  for  pressing  artificial  or  patent  fuel  or  the  like 
into  solid  form.      March  28. 

6853.  H.  C.  B.  Forester.  Improvements  in  apparatus 
for  manufacturing  artificial  or  patent  fuel.     March  28. 

C857.  G.  Hilgenstock.  Improvements  in  coke  ovens. 
March  28. 

6919.  J.  E.  Dowson.  Improvements  in  apparatus  for 
making  combustible  gas.     March  30. 

6922.  V.  I!.  Lewes.  Improvements  in  the  manufacture 
or  production  of  illuminating  gas.     March  30. 

6930.  J.  C.  Mewburn. — From  A.  C.  Fraser.  Improve- 
ments in  the  treatment  of  acetylene  for  illuminating  and 
other  purposes.     March  30. 

6999.  A.  Hnsseuer.  Improvements  in  horizontal  coke 
ovens.     Complete  Specification.     March  31. 

7082.  A.  G.  Wild.  Improvements  in  apparatus  for  the 
production  of  acetylene  gas  for  use  upon  railway  carriages 
and  other  vehicles  and  places.     April  1. 

7085.  W.  Wardle.  An  improved  method  of  manufac- 
turing fuel  from  refuse  and  various  waste  substances. 
April  1. 

7226.  G.  G.  Schroeder.  Improvements  in  gas. enriching 
apparatus.     Complete  Specification.     April  2. 

72  42.  W.  0.  Clarke.  Method  of  and  apparatus  for 
generating  acetylene.     Complete  Specification.     April  2. 

72  13.  \V.  C.Clarke.  Method  of  generating  illuminating 
gas.     Complete  Specification.      April  2. 

7286.  C.  Billiugton,  jun.  An  improved  method  of  and 
means  for  removing  "  scurf"  or  "  retort  carbon  "  from  gas 
retorts.      Ap>  il  4. 

7367.  II.    Hill.     Improve nts   in   mantles  or    hoods  for 

incandescent  gas  lights.      April  7. 

7429.  J.  B.  de  Lery.  Improvements  in  and  relating  to 
mautles  for  incandescent  gas  and  oil  lumps.  Conpletc 
Specification.     April  8. 

7438.  E.  H.  C.  Oehlmann.  Improvements  in  incandescent 
gas  burners.     Apt  il  8. 

7  163.  L.  Denayrouze.  Improvements  in  incandescent 
gas  lighting.     April  8. 

7477.   1'.    Schroedter.      Improvements    in    incandi 
gas  burners.     Complete  Specification.     April  8. 

7559.  W.   Hampson.      Apparatus  for   separating   mixed 
:8  by  refrigeration,  especially  applicable  to   the  separa- 
tion of  oxygen   from  air.     April  9. 

7624.  i..  Guaseo.  Improvements  in  means  and  process 
for  purifying  and  utilising  the  gases  and  othei  volatile 
product-  resulting  from  combustion.     April  10. 

7693.  P.  Woog.  Improvements  in  or  relating  to  lamps 
and  apparatus  for  the  generation  and  combustion  of  acetl  leue 
gas.     April  11. 


7869.  II.  A.  Kent.     Improvements  in  combined  apparatus 

for  generating,  accumulating,  and  regulating  a  constant 
supply  of  acetylene  gas.     April  14. 

79nl.  J.  M.  Mitchell.  Apparatus  for  mixing  air  and 
gas.     Complete  Specification.     April  1  I. 

8005.  W.  Irwin.  An  improved  method  for  the  extrac- 
tion of  cyanides  from  coal-gas.     April  16. 

Mi's.  \v  il.  Hill-Hartland.  Improvements  in  treating 
furnace  gases  for  re-use  and  consumption  of  smoke,  and  in 
means  or  apparatus  therefor.    April  17. 

M6I.  W.  Tyree.  Improvements  in  or  relating  to  the 
combustion  of  fuel.     April  17. 

8239.  ('.  Gautzsch.  Improvements  in  apparatus  for  pro- 
ducing illuminating  gas.   Complete  Specification.    April  18. 

Complete  Specifications  Accepted. 

1895. 

6615.  II.  H.  Lake.— From  M.  M.  Rotten  and  Go.  Treat- 
ment of  peat  and  apparatus  therefor.     April  8. 

9739.  II.  W.  Stone  and  B.  Chaplin.  An  improved 
method  of  and  apparatus  lor  the  treatment  of  smoke. 
April  1. 

10,129.  H.  Reeser,  jun.  Improvements  in  the  manufac- 
ture of  mautles  or  luminous  bodies  for  incandescent  gas 
lamps  and  in  compounds  for  use  in  such  manufacture. 
April  1 . 

10,177.  J.  II.  Ladd.  Improvements  relating  to  the 
manufacture  of  gas  and  to  apparatus  therefor.     April  1. 

10,697.  W.  Fiddes.  Apparatus  for  discharging  gas 
retorts.     April  22. 

11,039.  .T.  Humes.     See  Class  I. 

11.820.  H.  Garduer. — From  La  Societe  1'raneaise  de 
1'Heliogene.  Improved  method  of  combining  air  and  gas 
for  incandescent  lighting  purposes.     April  22. 

12,020.  S.  llersc\  and  Kirkham,  Hulett,  and  Chandler, 
I.ini.     Apparatus  for  washing  or  scrubbing  gas.     April  1. 

16,691.  R.Campe.  An  improved  generator  for  acetylene 
gas  lamps.     April  15. 

19,202.  S.  II.  Crocker.  Mantles  for  incandescent  light. 
April  8. 

1896. 
Glow  bodies  for   incandescent  gas 


Improvements   in   gas   heating  and 


2ooo.  C.  Kortwich 
lighting.      April  8. 

1192.   A.    Morgan, 
lighting.     April  15. 

1421.  J.  Anderson. — From  \V.  Anderson.      A  shield  for 
an  incandescent  gas  mantle.     April  1. 

5375.  E.   'I'.   Turucy.      Improvements    relating    to    the 
generation  of  gas  aid  to  apparatus  therefor.     April  22. 

5621.  E.  Farnsworth.     Apparatus  for  the  manufacture  of 
gas.     April  22. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Complete  Specifications  Accepted. 

1895. 
14,61".    C.   H.   McKwen. — From   J.    C    Alexander    and 
K.t  .  Beveridge.     Improvements  in  the  treatment  of  kero- 
6ine  shale   for  the  production  of  hydrocarbons  and  other 

products  therefiom.     April  8. 

1896. 

4598.   A.  Schmidt.     Apparatus  for  the  dry  distillation  of 
wood,  woo  1  waste,  an  1  the  like.     April  8. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 
5s.",7.   II.    II.    Lake.   -From   Farbwerk    Muhlheiin.      Im- 
provements   in    th.      manufacture    of    colouring    matters. 
March  Hi. 
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5858.  II.  H.  L:ike. — From  Farbwerk  Miihlheim.  Im- 
provements in  the  manufacture  of  colouring  matters  and 
raw  materials  for  use  in  such  manufacture.     March  16. 

7043.  G.  IF.  Weiss.  The  manufacture  of  a  new  colour- 
producing  aromatic  diamine.  Complete  Specification. 
.March  31. 

7313.  C.  D.  Abel.— From  The  Actieu  Gesellsehaft  fiir 
Anilin  Fabrikation.  Manufacture  of  new  raw  materials  and 
of  direct  -  dyeing  colouring  matters  derived  therefrom. 
April  4. 

7538.  3.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Haver  and  Co.  The  manufacture  or  production  of 
anthracene  compounds  and  of  dyestuffs  derived  therefrom. 
April  9. 

7566.  Levinstein,  Lim.,  and  I.  Levinstein.  Manufacture 
or  production  of  new  colouring  matters.     April  10. 

7597.  Levinstein,  Lim.,  and  I.  Levinstein.  Production 
or  manufacture  of  new  colouring  matter.     April  50. 

7709.  <).  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  liriining-  Manufacture  of  new  derivatives  of 
amido-1  alphyl-2  alkyl-5  pyrazolones.     April  11. 

7766.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  new- 
colouring  matter  from  dinitro- naphthalene.     April  1:!. 

7788.  O.  Imray. — Fiom  G.  II.  Weiss.  Manufacture  of 
colouring  matters  from  carbamides  or  thiocarbamides. 
April  13. 

Complete  Specifications  Accepted. 


1896. 


1895. 

9794.  II.  E.  NewtOD. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
dyestuffs  and  materials  therefor.     March  25. 

lu.ilGH.  It.  H.  Lake.— Fnnn  Farbwerk  Mullieiin.  Manu- 
facture of  colouring  matters.     April  8. 

10,676.  J.  Y.  Johnson. — From  The  Chemisette  Fabrik 
vormals  Goldenbcrg,  Geromont,  and  Co.  A  process  for 
obtaining  the  lactyl  derivatives  of  methyl-aniline,  ethyl- 
aniline,  para-aniskline,  and  para-phenetidine.     April  1. 

11,228.  H.  E.  Newton.  — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  pro- 
duction of  new  azo  dyestuffs.     April  15. 

11,276.  H.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  F.  Haver  and  Co.  The  manufacture  or  pro- 
duction of  dyestuffs  suitable  for  dyeing  cotton.     April  15. 

11,757.  H.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  of  chemical  compounds 
suitable  for  the  production  of  colouring  matters  in  bulk  or 
on  fibre.     April  22. 

11,843.  II.  E.Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  dye- 
stuffs.     April  22. 

12,221.  C.  D.Abel.— From  The  Action  Gesellsehaft   fur 

Anilin    Fabrikation.        Manufacture    of    colouring  matters 
dyeing  yellow  with  mordants.      April  S. 

12,303.  3.  7.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  poly-azo 
dyes  of  the  benzidine  and  analogous  series.     March  2.">. 

12.442.  Brooke,  SimpsoD,  and  Spiller,  Lim.,  and  W.  S. 
Simpson.     Improvements  in  colouring  matters.      April  1. 

12.:.l>9.  C.  D.  Abel.— From  The  Actien  Gesellsehaft  fur 
Anilin  Fabrikation.  Improvements  in  the  manufacture  of 
azo  colouring  matters.     April  15. 

13,032.  J.  V.  Johnson.— From  The  Badische  Anilin   and   | 
Soda    Fabrik.     Improvements    in    the  production    of    blue, 
bluish-black,  or  greenish-black  poly-azo  dyes  on   vegetable 
fibre  or  on  silk.     April  1. 

13,460.  J.  Y.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  new 
nitrosamiue  compounds  suited  for  use  in  the  preparation  of 
diazo  compounds  and  of  azo  dyes.     March  25. 

14.135.  .1.  Y.  Johnson.— From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  from 
phtalonic  acid  of  products  related  to  the  rhodamine  series. 
April  1 . 


5268.  ( >.  Imray. — From  The  Society  of  t  liemicai  Industry 
in  Basle.  Process  for  the  transformation  of  the  thiosnl- 
pbonates  of  the  indamines  and  indo  phenols  into  thiazinic 
colouring  matters.     April  15. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Ere. 

Applications. 

6519.  J.  Inglehy  and  F.  Ostlere.  Improvements  in  or 
in  connection  with  the  manufacture  of  linoleum,  cork 
carpets,  and  the  like  fabrics,  and  in  machinery  or  apparatus 
therefor.     March  25. 

0527.  J.  L.  Bottomley.  Improvements  iu  the  manufac- 
ture of  yarns.     March  25. 

7405.  C.  Efros.  Improvements  in  the  treatment  of  vege- 
table fibres.     Complete  Specification.     April  7. 

8235.  J.  Weiss.  A  chemical  process  for  the  production 
of  white  or  coloured  crape-like  designs  on  cotton,  linen,  or 
other  fabrics  or  yarns  of  vegetable  origin.     April  18. 

Complete  Specifications  Accepted. 
1895. 

16,399.  E.  Nelson.  Manufacture  of  fibrous  bituminous 
felt.     April  s. 

24,586.  I..  Schniewind  and  A.  Schmidt.  Improvements 
in  elastic  woven  textile  fabrics.     April  1. 

1896. 

2213.  J.  < '.  Anderson.  Improvements  in  and  relating  to 
process  of  and  apparatus  for  the  treatment  of  wool.  April  8. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

5901.  A.  A.  Kuenemann  and  F.  D.  Haddon.  Improve- 
ments in  the  production  of  printed  designs  upon  fabrics 
and  in  apparatus  to  be  employed  therefor.     March  17. 

6028.  E.  Deakin.  Improvements  in  kiers  for  bleaching 
and  similarly  treating  textile  fabrics  and  other  materials. 
March  IS. 

7610.  T.  Lye  and  W.  T.  Lye.  Improvements  iu  the 
bleaching  or  dyeing  of  chip-chip  plait,  straw,  or  straw  plait. 
April  10. 

7977.  H.  W.  V.  Wilson  and  W.  Brown.  Improvements 
iu  or  relating  to  apparatus  for  varnishing  or  otherwise 
coating  paper,  cardboard,  or  other  material.     April  15. 

Complete  Specifications  Accepted. 
1895. 

10,424.  R.  W.  E.  Mclvor  and  J.  Chester.  Improvements 
in  the  mode  of  bleaching  rhea,  ramie,  china  grass,  and  other 
vegetable  fihres  and  uudved  fabrics  made  from  vegetable 
fibres.     April  1 . 

10,716.  F.  Stehle.     See  <  lass  XIX. 

20,153.  T.  F.  Hassler.  An  improved  process  for  dyeing 
and  drying  yarn.     March  25. 

21,511.  L.  Mistoviki.  Improvements  in  the  production 
of  ornamental  and  other  designs  upon  waterproof,  textile^ 
and  other  fabrics.     April  8. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Application?. 

6096.  D.  A.  Peniakoff.  Improvements  in  the  manufac- 
ture of  aluuiinate  of  barium  and  aluminate  of  strontium-, 
and  the  production  of  alumina  sulphate  of  barium  and  of 
strontium  and  other  products  from  the  same.     March  18. 

6270.  J.  S.  Pattinson  and  Fawcett,  Preston,  and  Co., 
Lim.  Improvements  in  the  treatment  of  certain  earths  for 
the  extraction  of  the  soluble  matters  therefrom.     March  21. 

6290.  D.  Peniakoff.     See  Class  X. 
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6808.  F.  Bale.  Improvements  in  obtaining  the  vapour 
of  ammonium  chloride  alone  or  mixed  with  either  of  its 
constituent  gases  (NH3  or  III  'I)  and  obtaining  therefrom 
ammonia  and  hydrochloric  acid,  or  chlorine,  and  in  the 
apparatus  used.     .March  28. 

6835.  B.  T.  L.  Thomson.  Improved  process  and 
apparatus  for  the  manufacture  of  carbonic  acid  gas. 
-March  28. 

6556.  C.  M.  Levy.  The  manufacture  of  a  washing  and 
bleaching  composition.     March  28. 

6557.  I!.  Addie.  Process  for  extracting  cyanides  from 
blast-furnace  dust  or  other  crude  salts  and  aqueous  solutions 
containing  cyanides.     March  30. 

7002.  H.  H.  Lake. — From  L.  Sternberg.  Improvements 
m  and  relating  to  the  production  of  ammonia  from  waste 
products, such  as  the  waste  lyes  resulting  from  the  extraction 
of  sugar  or  the  manufacture  of  alcohol  from  molasses. 
Complete  Specification.     March  31. 

7062.  A.  C.  Thomson.  Improvements  in  apparatus  for 
obtaining  potassie  cyanides.     April  1 . 

712-'?.  A.  von  Siemens.  Process  for  working  metallic 
sulphides.     Complete  Specification.     April  1. 

7124.  O.  Imray. — From  La  Societe  Christiania  Mine- 
kompaui.  Process  for  the  production  of  ammonia  and 
ammoniacal  salts,  as  also  nitrous  or  nitric  acid  or  nitrites 
or  nitrates,  by  means  of  the  nitrogen  of  atmospheric  air,  or 
of  that  contained  in  combustion  gases  of  any  kind.     April  I. 

7464.  A.  MacNab,  An  improvement  in  the  treatment 
of  bay  salt.     April  8. 

7796.  YV.  Shedlock.  Improvements  in  and  relating  to 
apparatus  for  obtaining  salt  from  brine  and  ior  similar 
purposes.     April  13. 

7910.  J.  Plummer.  Process  to  obtain  ammonia  and 
hydrochloric  acid  from  ammonia  chloride.     April  IS. 

7969.  J.  Enright.  An  improved  method  of  manu- 
facturing sulphurous  anhydride  and  its  derivatives,  and 
apparatus  therefor.     April  15. 

Complete  Specifications  Accepted. 
1895. 

7560.  C.  Hoepfner.  Improvements  in  the  manufacture 
of  chloride  of  zinc  and  other  metal  chlorides,  applicable 
also  to  the  manufacture  of  acetate  or  sulphate  of  zinc. 
April  1. 

9332.  T.  Twynam.  Improvements  in  the  fixation  of 
nitrogen  and  the  production  of  cyanides.     March  25. 

10,713.  K.  Main  and  W.  Donald.  Improvements  in 
treating  chlorides  for  the  production  of  chlorine  and  alkalis 
or  alkaline  earths,  and  the  recovery  of  by-products. 
March  25. 

10,931.  O.  Imray. — From  Goerlich  and  Wichmann.  Pro- 
cess for  decomposing  sulphuretted  hydrogen  and  obtaining 
ammonia,  compounds  of  ammonia,  oxysulphides,  sulphides, 
and  sulphur.     April  1. 

19.  11.  Main  and  W.  Donald.  Improvements  in 
treating  Ditrates  for  the  production  of  nitric  acid,  and  the 
recovery  of  by-products.     March  25. 

1896. 
3987.  W.  P.  Thompson. — From  C.  von   der   Liude.     An 
improved    process    for    obtaining    acetic    acid    from    pyro- 
ligneous  salts.     Match  25. 

VT11.— GLASS,  POTTERY,  and  F.XAMELS. 
Applications. 
7305.   T.  Beeves.      A    novel    method   of  applying  the  art 
of  portraiture  to  pottery,  glassware,  and   turnery,  and  of 
producing  some  special  effects  thereby.     April  4. 
'7899.  R.    Stanley.     Improvements    in  ovens  for    drying 
and  burning  tiles,  pottery,  and  other   plastic  or  semi-dry 
\pril  I  l. 
8148.  The  Coalporl   I  bine   I  o.  (J.  Rose  and  Co.),  Lira., 
l   I.. I.  Bott.      Improvements  in  or  connected  with  the 
ornamentation  or  decoration   of  china,   earthenware,  glass, 
and  like  ware.     April  17. 


Complete  Specification  Accepted. 

1895. 
11,595.  J.  L.   Rawbon   and   The   British    and    Foreign 
Patent    Syndicate.     Improved  composition   for   us.'    in  the 
plastic  arts.     April  22. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 

and  CEMENTS. 

Applications. 

6232.  F.  L.  Schauermann  and  J.  S.  Cowper.  An  im- 
proved composition  for  use  in  imitation  of  or  in  substitution 
for  wood.     March  20. 

7n2H.  I).  .1.  Owen.  Improved  manufacture  of  cement  or 
plaster.     March  31. 

7032.  A.  M.  Clark.— From  The  Electric  Fireproofing  Co. 
Method  and  apparatus  for  treating  wood.      March  31. 

7567.  W.  C.  Lawton.  Improvements  in  the  process  of 
manufacturing  ornamental  strips  of  soft  clay.     April  9. 

7866.  J.  Hamhlet  and  I.  Parkes.  Improvements  in  or 
additions  to  machinery  used  in  the  manufacture  of  coping 
bricks,  terra-cotta  building  blocks,  and  the  like.     April  14. 

7892.  J.  V..  Summers  and  J.  H.OgburD.  Improvements 
in  plastering  compounds.     April  14. 

Complete  Specifications  Accepted. 
1895. 

6866.  P.  Stolte.  Improvements  in  building  slabs  or 
blocks.     April  8. 

9876.  H.  H.  Leigh. — From  F.  A.  Jumean.  Improve- 
ments in  and  connected  with  the  manufacture  of  pictures 
in  cement  or  analogous  material.     March  25. 

10.089.  J.  l'atchett.  Time  precipitation  process  of  mortar 
analysis.      April  2'-'. 

10.090.  .1.  l'atchett.  Measure  process  of  mortar  analvsis. 
April  22. 

In, Irs.  A.  Roberts.  A  new  or  improved  substitute  for 
til.  s  for  the  coverings  of  walls,  ceilings,  and  other  suitable 
places.     April  1"). 

11,688.  A.  V,'.  Lundberg,  J.  ().  Hallgivu,  and  V.  F.  L. 
Smidth.  Improvements  in  kilns  for  burning  I'ortlaud 
cemeLt,  Roman  cement,  or  other  hydraulic  cements  or 
lime.     April  8. 

23,'.  80  P.  Jantzen.  Au  improved  method  of  and 
apparatus  for  making  artificial  stone  blocks  or  plates, 
March  25. 

1896. 

3985.  A.  Clery.     A  new  or  improved  cement.    March  25. 

4918.  1!.  A.  Chesebrough.  Improvements  in  the  art  of 
manufacturing  cement     April  22. 

X.— METALLURGY,  MINING,  Etc. 
Applications. 

5781.   S.  O.  Cowper-Cbles.     Improvements  in   and 
ratus  for  applying   zinc  or  other  metallic  coating-  to  in 
steel,  or  other  surfaces.     March  16. 

5845.  .1.  1'..  Torres.  Improvements  in  or  relating  to  the 
extraction  of  gold  and  other  gold  metals  from  ores  and  the 
like.     March  16. 

6009.  .1.  Hill.  Improved  composition  of  furnace  bottom- 
for  heating  iron  or  steel.      March  18. 

W.  Pearson  and  .1.  A.  Bott.     Improvements  in  the 
manufacture  of  aluminium  alloys.     March  18. 

6242.  J.  Mait.  Apparatus  for  separating  and  saving 
gold.     Complete  Specification.     March 

6290.  D.   Peniakoff.     A   process   for  the    productii 
double  aluminium  sulphides   (or  sulphurets)  with  alkaline 

metal-  i.ls.f    (the  nature  of)  alkaline  earths.     Com- 

ion.       Piled    March  21.     Date   applied   for 
Oct.  22.  1895,  '<  ii •■•  date  of  application  in  France. 
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the  treatment  of 


Apparatus  for 
March  25. 


0473.  H.  R.  Angel.     Improvement- 
refractory  or  other  ores.     March  24. 

6572.  J.  Iinray. — From  M.  A.  .T.  Roux. 
separating  volatile  metals  from  their  alloys. 

6G.")4.  A.  Karyscheff  and  S.  Demmenie.  A  new  pyro- 
Chemical  process  and  apparatus  for  the  direct  production  of 
iron  and  other  metals  from  their  ores.     March  26. 

6701.  D.  C.  Dalzell.     An  improved  proeess  of  annealing 

steel.     March  27. 

6712.  J.  Ruffle.  An  improvement  in  protecting  tin  - t i i ■  - 
face  of  the  molten  metal  from  the  action  of  air  when  coating 
iron  in  a  solid  state,  or  steel  in  a  soli  I  state,  with  tin  or 
the  alloys  of  tin.     March  27. 

6713.  .1.  Raffle.  An  improvement  in  protecting  the  sur- 
face of  the  molten  metal  from  the  action  of  air  when  coating 
iron  in  a  solid  state,  or  steel  in  a  solid  state,  with  lead  or  the 
alloys  of  lead.     March  27. 

0714.  J.  Kuffle.  An  improvement  in  protecting  the  sur- 
face of  the  molten  metal  from  the  action  of  air  when  coating 
iron  in  a  solid  state,  or  steel  in  a  solid  state,  with  tin  or  the 
;illoys  of  tin.     March  27. 

6744.  J.  G.  Daw.  An  improved  method  and  means  for 
introducing  solid  or  liquid  reagents  or  other  materials  into 
molten  metals.     March  27. 

0779.  A.  de  Coure\  Scott.  An  improved  process  and 
apparatus  for  treating  ore  containing  gold  or  silver,  or  hoth. 
March  27. 

6921.  O.  Frolich.  Process  and  apparatus  for  the  extrac- 
tion of  metals  from  their  ores  bv  means  of  chlorine  gas. 
March  30. 

7272.  F.  B.  Last  and  J.  li.  Wright.  Improvements  in 
the  manufacture  of  steel.     Complete  Specification.     April  4. 

7273.  D.  A.  Peniakoff.  A  process  for  the  manufacture 
of  douhle  sulphides,  or  double  compounds  of  sulphurel  of 
aluminium  with  other  sulpho-metal  or  metallic  sulphides. 
<  lomplete  Specification.     April  4. 

7315.  J.  E.Preston.  Improved  amalgamating  apparatus. 
Complete  Specification.     April  4. 

7::.'i*.  H.  L.  Haas.  Improvements  in  process  of  nickel 
plating.     Complete  Specification.     April  7. 

7  122.  1!.  A.  Hadfield.  Improvements  in  the  manufacture 
iif  steel  or  alloy  of  iron.  Filed  April  7.  Date  applied  for 
Feb.  17,  1896,  being  date  of  application  in  United  States. 

712  1.  J.  B.  Torres.  Improvements  in  or  relating  to  the 
extraction  of  gold  and  other  metals  from  ores  and  the  like, 
and  in  apparatus  therefor.     April  8. 

7  130.  W.  Gibbings.  Improvements  in  blast  furnaces. 
April  8. 

7447.  H.  11.  Angel.  The  recovery  of  zinc  from 
refractory  ores.     April   8. 

7615.  R.  Farley  and  F.  Tonks.  Improvements  in  the 
manufacture  of  steel  and  iron  sheets.     April  10. 

7745.  W.  H.  Browning  and  J.  G.  Heywood.  Improve- 
ments in  the  process  of  casting  partly  chilled  objects  and  in 
means  therefor.     April  13. 

7776.  A  Tauxe.  A  new  or  improved  process  for 
hardening  iron,  steel,  and  other  hard  metals.  Complete 
Specification.     April  13. 

7783.     W.    P.    Thompson.— From    E.    Woblwill.       An 

improved   process   for  obtaining  chemically  pure  gold  from 
fine  gold  and  alloys  rich  in  gold.     April  13. 

7816.  W.  Trewhitt.  Improvements  in  steel  reheating 
furnaces.     April  14. 

7941.  J.  A.  Mays.  Improved  method  and  apparatus  for 
hardening  and  tempering  steel  plates.     April  15. 

S042.  J.  B.  Torres.  Improvements  in  and  connected 
with  the  metallurgical  treatment  of  gold  and  other  ores,  and 
in  apparatus  therefor.     April  16. 

8064.  T.   Huntingdon   and  F.  Heherlein.     Improvi 
in  the  treatment  of  sulphide  ores  of  lead,  zinc,  or  antimony, 
preparatory    to    smelting   the    same,    and    incidentally   in 
obtaining  sulphurous  acid.     April  16. 


so72.  \V.  T.  Whiteman. — From  The  (  lompagnie  Generate 
l'Alumine  Exploitation  des  Brevets  F.  Raynaud  (Societe 
Anonyme').  A  new  or  improved  process  for  the  treatment 
of  aluminous  ores  and  silicious  matters.     April  10. 

S220.  \V.  s.  Simpson.  Improved  means  and  apparatus 
for  tempering  or  hardening  metal  articles.     April  18. 

Complete  Specifications  Accepted. 

1894. 
24,861.  T.   Parker.     Improvements  in    the   treatment   of 
ores    known    as    sulphide    ores,    for     the     separation    and 
pbtainmeut  of  the  metals  contained  therein.      March  2. 

1895. 

10,399.  J.  .1.  Christmas.  An  improved  process  for  the 
treatment  of  gold-bearing  antimony  ores.     April  22. 

12,102.  A.  de  Courcy  Scott.  Improved  process  and 
apparatus  for  treating  ores  and  liquors  containing  gold  or 
silver,  or  both.     April  22. 

17.113.  E.  Smith.  Improved  process  or  method  of 
producing  brilliant  effects  upon  bright  metallic  surfaces. 
April  15. 

1890. 

1140.  L.  Poig.  —  From  Hussel  and  Krw in  Manufacturing 
Co.  An  improved  method  of  preparing  metal  and  metal 
articles  for  stamping  and  drawing  in  dies.     April  1. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

6071.  W.  Rowbotham.  Improvements  in  primary  electric 
batteries.     March  18. 

0210.  C.  II.  Parker  and  J.  Pullman.  Improvements  in 
and  relating  to  the  treatment  of  sodium  and  potassium 
chlorides  by  electrolysis.      March  20. 

0407.  W.  S.  Rawson.  Method  and  apparatus  for  elec- 
trically coating  articles  with  zinc.     March  23. 

6509.  L.  Epstein  and  F.  Marza.  A  proeess  and  apparatus 
for  decomposing  sodium  or  potassium  chloride  and  generating 
electricity.     March  24. 

6655.  The  Chemical  and  Electrolytic  Syndicate,  Limited, 
( i.  .1.  Steinhart,  and  J.  L.  F.  Vogel.  Improved  process  of 
producing  basic  lead  carbonate  and  obtaining  certain  by- 
products.    March  26. 

0981.  J.  Entwisle.—  From  S.  N.  Smith  and  E.  S.  Baring- 
Gould.  Improvements  in  electric  batteries.  Complete 
Specification.     March  31. 

7000.  L.  Epstein  and  F.  Marza.  A  process  and  apparatus 
for  decomposing  sodium  or  potassium  chloride  and  generating 
electricity.     March  31. 

7162.  A.  J.  Boult. — From  J.  Julien.  Improvements  in  or 
relating  to  secondary  batteries.     April  1. 

7174.  J.  C.  Green.  A  metal  for  heating  by  electricity. 
April  2. 

7222.  A.  S.  Elmore. — From  J.  ().  S.  Elmore.  Improve- 
ments in  apparatus  for  manufacturing  tubes  by  electrolytic 
deposit.     April  2. 

7255.  H.  II.  Lake. — From  . I.  Julien.  Improvements  in 
secondary  batteries.     April  2. 

7259.  W.P.Thompson. — From  J.  Julien.  Improvements 
in  and  in  the  construction  of  soluble-metal  electrodes  for 
accumulators.     April  2. 

suso.  E.  Comuelin  and  E.  Yiau.  An  improved  electrical 
accumulator  under  pressure.     April  10. 

Complete  Specifications  Accepted. 

1895. 

6565.  H.  Tee.  Improvements  connected  with  the  electro- 
lysis of  chlorides  and  other  salts,  and  the  evaporation  of 
brine  and  other  solutions.     April  1. 
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6563a.  H.  Tee.  Improvements  connected  with  the  elec- 
trolysis of  chloride?  and  other  salts,  and  the  evaporation  of 
solutions.     April  1. 

B306.  ('.  P.  Shrewsbury,  F.  I,.  Marshall,  J.  Cooper,  and 
.1.  L.  Dobell.  Improvements  i'i  or  conuected  with  electric 
batteries.     April  1. 

8373.  W.  S.  Rawson.  Improvements  in  conductors  for 
coupling  cells  of  voltaic  batteries.     March  25. 

B876.  C.  P.  Shrewsbury,  F.  L.  Marshall.  J.  Cooper,  and 
J.  L.  Dobell.  Improvements  in  or  connected  with  electric 
batteries.      April  8. 

10,448.    L.   1'alero   und    11.   Lumley.      Improvemi 
secondary  or  storage  batteries.     April  15. 

11,016.  II      Blackman.       Improvements    in    electrolytic 
mpositions,  and  especially  in  the  electrolytic  production 
of  bleaching  agents  and  their  uses,  and   in   electrodes   an  1 
apparatus  therefor.     April  s. 

11,032.  T.  Ereinin.  Secondary  batteries  or  accumulators. 
April  s. 

1 1 ,298. 
obtaining 
April  22. 

11.659. 


E.  Jordis.     An  improved  method  or  process  for 
metals     or     metallic     alloys     Ivy    electrolysis. 


Improvements   in   elements  for 


J.  T.  Xiblett. 
secondary  batteries.     April  15. 

23,852.  S.  S.  Bromhead. — From  La  Societe  Anonyme  des 
Aneiennes  Salines  domatiiales  de  I'Est  Actien  Gesellsehaft. 
Diaphragms  or  partitions  for  electrolytic  purposes  formed 
of  carbonates  of  alkaline  earths.     April  22. 

24,837.  P.  Jensen. — From  H.  C.  F.  Stormer.  Improve- 
ment in  the  method  and  apparatus  for  washing  alkali 
amalgam  obtained  in  electrolytic  apparatus.     April  15. 

1896. 

477.  0.  X.  Stewart.  Electrical  si  .rage  accumulators. 
March  25. 

5098.  G.  B.  Baldo.  Electrolytic  processes  and  apparatus 
therefor.     April  22. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 

5791.  P.  R.  de  Faucheux  d'Humy.  Improvements  in  or 
relating  to  the  production  of  lubricants.      March  16. 

5792.  P.  K.  de  Faucheux  d'Humy,  A  new  or  improved 
manufacture  of  soap.     March  16. 

6558.  E.  Benz.     Improvements  in  soap.     March  25. 

7269.  The  Fish  Utilisation  Syndicate,  Lim.,  and  .1.  C.  W. 
Stanley.  Improvements  in  or  relating  to  the  liberation  or 
recovery  of  oils  and  the  like.     April  2. 

7879.  W.  H.  Harrison  and  F..  Stephenson.  Improve- 
ments in  the  method  of  and  apparatus  for  extracting  oil 
from  seeds  or  other  oleaginous  substances.     April  7. 

Complete  Specifications  Accepted. 

1895. 

74  12.  A.  l.uhn.  A  r.cw  or  improved  soap  extract  and  a 
process  for  manufacturing  the  same.     April  15. 

9153.  G.  Mitchell  A  new-  or  improved  process  for  the 
treatment  and  refitting  of  vegetable  oils  during  or  subse- 
quent to  their  expression  from  nuts,  beans.  seeds,  and  the 
like.     March  25. 

1896. 

2S96.  J.  Stockhausen.  A  new  or  improved  soap 
April  8. 

3312.  W.  Hanley.     Manufacture  of  soft  and  other  soaps. 


April  8. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 
6393.     F.   Spiller.       Manilla  multi-coloured   or 

marbled   natural  or  artificial  ambers   and  process  therefor. 
March  23. 


6396.  K.  Thou.  Improvements  in  blacking  for  leather 
and  the  like.     Complete  Specification.     March  23. 

64">3.  G.  Wendler.  Improvements  in  and  relating  to 
farinaceous  and  resinous  solutions  and  mixtures.    March  24. 

6830.  W.J.  r'lapp  and  F.  S.  Dauncey.  Improvements 
in  the  manufacture  of  india-rubber  and  in  machinery  and 
apparatus  therefor.     March  28. 

7537.  P.  Cannell-Buun  and  W.  Barrett,  Improvements 
in     and     connected     with    the    production    of   pigments. 

April  9. 

7785.  J.  Sanders.  A  new  or  improved  composition 
applicable  for  covering  or  protecting  ships'  bottoms  and 
other  structures.     April  13. 

Complete  Specifications  Accepted. 
1895. 

9891.   II.  R.  Gregory.      Improvements  in  the  manufacture 

of  sulphate  of  lead  and  lead  pigments.     April  2.'. 

10,715.  J.  11.  R.    Paterson.     Improvements  in  treating 

gutta-percha   or   its   compounds   for    the   manufacture   of 
golf  balls  and  other  goods.     April  8. 

17,108.    J.   F.    Cobbledick.       Improved    paint  or    com- 
position for  use  on  metal,  wood,  stone,  or  other  snbstam 
April  15. 

1896. 

4249.  W,  F.  Thompson. — From  C.  S.  Bailey.     Impn 
ments  in  compositions  or  compounds   for   removing  paint. 
April  1. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Al'lI.ICATIOSS. 

6209.  P.   H.  Rieiner.     Chalk  glue  for  all  applications  on 
wood,    paper,  and   cardboard,  and  for  all  other  purpi 
where  glue  is  employed.      March  20. 

6323.  C  Marter  and  M.  J.  Myers,  An  improved  rapid 
process  of  tanning  skins  without  acids.     March  21. 

6410.  W.L.Wise. — From  Knoll  and  Co.  Improvements 
in  the  manufacture  or  production  of  an  albumen  tannin 
compound.     Complete  Specification      March  23. 

7SS0.  V.  (.allien.  Improvements  in  the  process  of  and 
means  for  tanning  hides.     April  14. 

XV.— AGRICULTURE  and   MANURES,  Era 
Applications. 

r.289.  E.  l'aternotte.   Chemical  manure  mixer.    March  21. 

6405.    X.    F-   B.   de    Mercey.       Improvements    in    the 

manufacture  of  manure.     March  2:>. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

.'.S44.  J.    Kantorjwicz.     An   improved   process  tor  pre- 
paring soluble  starch.    Complete  Specification.     March  16. 
C.    1".     Kastengren.      An    improved     method    of 
purifying    molasses,    syrup,   or  other   solution    of 
Complete  Specification.     March  17. 

6508.  W.  Feld.  Process  for  the  extraction  of  sugar 
from  molasses  and  other  saccharine  liquors  1>>  means  of 
barium  bydroxysolphide,  and  the  regeneration  of  the  latter 
from  the  h\  -products  produced.      March  24. 

7.i.!7.  J.  Perichon.  Improved  method  and  apparatus 
for    the   treatment    of   bagasse.      Complete   Specification. 

April  4. 

Complete  Specification  Accepted. 
1896. 
8565.  M.  Zahn.      Sugar  refining.     March  25. 


April  so.1896.1        THE  JOURNAL  OF  THE   SOCIETY   OF  CHEMICAL  INDUSTRY. 


:?13 


XVII.— BREWING,  WINES,  SPIKITS,  Etc. 

Applications. 

5960.  A.  B.  White.  An  improved  appliance  for  saving 
beer  workings.     March  17. 

6147.  F.  B.  Pike.  An  improved  method  of  treating 
brewers'  and  distillers'  grains.     March  19. 

7971.  S.  Pratt.  A  method  of  utilising  brewers'  grains. 
April  15. 

8122.  E.  Miiller  and  C.  Miiller.  Process  for  clarifying 
beer  and  making  it  keep.     April  17. 

Complete  Specification  Accepted. 

1895. 

8123.  W.  P.Thompson.— From  J.  Effront.  An  improved 
process  for  the  fermentation  of  worts  which  have  been 
rendered  antiseptic.     April  22. 


XVIII.— FOODS,  SANITATION,  &c,  and 
DISINFECTANTS; 

Applications. 

A. — Foods. 

6596.  W.  Nageli.  An  improved  process  for  sterilising 
and  preserving  food  products  and  beverages.     March  24. 

6647.  II.  M.  Myers  and  J.  T.  Myers.  Improvements  in 
milk  sterilisers.     March  26. 

6920.  C.  L.  Villar.  Improvements  in  the  preservation 
of  meat.     Complete  Specification.     March  30. 

7042.  H.  Higgins.  Improvements  in  or  relating  to  the 
preservation  of  foods  and  other  perishable  goods. 
March  31. 

7480.  A.  J.  Boult. — From  F.  FritEsehe  and  Co.  Im- 
provements in  or  relating  to  the  preservation  of  organic 
substances.     April  8. 

7880.  R.  Haddan. — From  Kathreiners  Malzkaffee  Fab- 
riken  mit  beschrankter  Haftung.  Improvements  in  the 
process  for  producing  coffee  substitutes  from  grain.  Com- 
plete Specification.     April  14. 

7894.  J.  H.  Kellogg.  An  improved  alimentary  product 
and  process  of  making  the  same.  Complete  Specification. 
April  14. 

8152.  A.  Huher.  Process  for  preserving  eggs.  Com- 
plete Specification.     April  17. 

8194.  J.  C.  Uhlenbrock.  Improvements  in  the  method 
of  and  apparatus  for  the  manufacture  of  margarine  or 
butter  substitute.     Complete  Specification.     April  IS. 

8232.  H.  Higgins.  Improvements  in  or  relating  to  the 
preservation  of  foods  and  other  perishable  goods.     April  18. 

8233.  H.  Higgins.  Improvements  in  or  relating  to  the 
hermetic  sealing  of  vessels.     April  18. 


Improvements  in 
Parry.     See    Class 


B. — Sanitation. 

5955.  W.  E.  Adeney  and  W.  K.  Parry.  The  utilisation 
of  by-  and  waste  products  from  iron  and  steel  industries 
for  the  manufacture  of  improved  precipitants  for  the  purifi- 
cation of  sewage  and  other  waste  liquids.     March  17. 

6132.  H.  B.  Sharp.  Improvements  in  the  manufacture 
of  materials  or  compounds  for  use  in  the  treatment  of 
sewage  and  impure  waters.     March  19. 

7268.  The  Fish  Utilisation  Syndicate,  Ltd.,  and  J.  C.  W. 
Stanley.  Improvements  in  or  relating  to  the  treatment  of 
fish  and  other  offal  or  similar  refuse.     April  2. 

8227.  W.  D.  Scott-Moncrieff.  Improvements  in  or 
relating  to  the  treatment  of  sewage  and  other  organically 
contaminated  liquids,  and  in  apparatus  therefor.     April  18. 


C. — Disinfectants. 

5793.  P.  R.  de  Faucheux  d'Humy. 
disinfectants  or  antiseptics.     March  16 

5955.  W.  E.  Adeney  and  W.  K. 
XVIII.  B. 

7339.  H.  H.  Lake. — From  Soe.  Anonyme  de  la  Fab.  de 
Carton  de  Grandson  et  d'eclairage  electrique.  An  improved 
fumigating  composition.     April  4. 

8236.  C.  H.  Higbee.  An  improved  composition  or 
material  for  destroying  insects.  Complete  Specification. 
April  18. 

Complete  Specifications  Accepted. 

A.—  Foods. 

1895. 

7508.  W.  Fraser.  New  food  preparations,  liquid  and 
solid,  for  animal  food.     April  15. 

1896. 

3090.  C.  Kellner.  Improvements  in  the  reduction  of 
organic  compounds.     March  25. 

3103.  A.  J.  Boult.— From  W.  Meadows.  An  improved 
focd  and  processes  of  preparing  the  same.     April  8. 

B. — Sanitation . 
1895. 

5834.  G.  Mugna.  Improvements  in  or  relating  to  the 
purification  of  smoke  and  recovery  of  soot  from  the  products 
of  furnaces.     March  25. 

10,891.  C.  A.  Burghardt.  Production  of  compositions 
adapted  to  be  used  in  the  treatment  of  sewage  and  other 
foul  waters.     April  8. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

5987.  S.  W.  Wilkinson  and  the  Grove  Company,  Limited. 
Improvements  relating  to  the  treatment  of  articles  of 
cellulose  or  cellulose  compounds.     March  17. 

6014.  J.  Shaw.  Improvements  in  beating  engines  or 
machines  employed  in  the  treatment  of  paper  puln 
March  18.  r    *' 

6389.  M.  E.  Asselot.  Improvements  in  or  relating  to 
the  manufacture  of  celluloid.     March  23. 

6836.  S.  W.  Wilkinson.  The  manufacture  of  an  improved 
substitute  for  ivory,  celluloid,  and  the  like.     March  28. 

7234.  The  British  Xylonite  Company,  Limited,  and  S.  W. 
Brooke.  Improvements  in  the  manufacture  of  xylonite] 
celluloid,  and  similar  compounds  of  nitro-cellulose.    April  i'. 

Complete  Specifications  Accepted. 
1895. 
2709.  R.  Aitkcn.     Treatment  of  paper.     April  15. 

10,716.  F.  Stehle.  Process  for  bleaching  paper  nulo 
April  1.  o  r  r       f    p 

12,461.  L.  de  Naeyer.  Apparatus  for  treating  naoer 
pulp.     April  22.  S   y  y 

24,272.  A.  Duffek  and  A.  Merrel.  Manufacture  or 
preparation  of  cellulose  suitable  as  a  raw  material  for 
paper.     March  25. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   jkd  EXTRACTS. 

Applications. 

6108.  F.  Sykes.— From  R.  Hirsch.     A  process  for  puri. 

fying  saccharine.     March  19. 
I        6157.  F.  Brunjes.     An  improved  process  for  the  separa- 
I   tion  of  silicic  acid  from  argillaceous  substances.     Complete 

Specification.     March  19. 
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6858.  C.  D.  Abel.— From  E.  Bronnert  and  T.  Schlum- 
berger.  Manufacture  of  solutions  of  tetranitro-cellulose 
(collodion  pyroxyline).     March  28. 

6929.  S.  Frankel.  A  new  pharmaceutical  product  and  a 
process  of  obtaining  the  same.     March  30. 

7298.  G.  Dallmann.  Process  for  making  a  preparation 
of  iron  applicable  as  medicament.     April  4. 

7692.  O.  Preu.  Improvements  in  the  manufacture  of 
vanilline.     Complete  Specification.     April  11. 

7712.  A.  Classen.  Production  of  formaldehyde  com- 
pounds of  the  albumen  and  protein  bodies.     April  11. 

7898.  H.H.Lake. — From  L.  von  Lore,'  z.  An  improved 
process  for  raising  permanent  pure  cttitivations  of  lactic 
acid  bacteria.     April  14. 

8154.  J.  C.  Mewburn. — From  The  Chemische  Fab.  von 
Heyden,  Gesellschaft  mit  besehraenkter  Haftung.  A  new 
product,  being  pyrocatechin-anhydro-mono-acetic  acid,  and 
a  process  or  processes  of  manufacturing  the  same.  Complete 
Specification.     April  17. 

Complete  Specifications  Accepted. 
1895. 

6596.  M.  Otto  and  A.  Verley.  Manufacture  of  perfumes. 
April  1. 

10,946.  H.  H.  Lake.— From  The  Fabriques  de  Produits 
Chimiques  de  Thann  et  de  Mulhouse.  Manufacture  of  arti- 
ficial musk.     March  25. 

11,287.  O.  Imray. — From  Goerlich  and  Wichmann  and 
Co.  Manufacture  of  rhodan  of  sulphocyanide  salts  from 
nitrates,  bisulphide  ol  carbon,  and  sulphuretted  hydrogen. 
April  1. 

1896. 

5672.  E.  Langheld.  Ozone  compounds  for  medicinal 
purposes.     April  22. 

XXI.— PHOTOGRAPHY. 

Application. 

6651.  P.  E.  Schoenfelder  and  E.  Kehle.  Improvements 
in  chemical  compositions  to  be  used  for  preparing  the 
surface  of  suitable  material  for  photographic  prints. 
Complete  Specification.     March  26. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

5815.  G.  Craig.  Improvements  in  the  manufacture  of 
nitrate  of  ammonium  and  in  the  apparatus  therefor. 
March  16. 


6052.  G.  Sohwieniug.  Manufacture  of  igniting  com- 
pound for  matches.     March  18. 

6420.  L.  Waydelin.  Improvements  in  or  relating  to 
detonating-  or  fog-signals  for  use  on  railways.  Complete 
Specification.     March  23. 

6431.  A.  V.  Newton.— From  A.  Nobel.  Improvements 
in  explosive  compounds.     March  23. 

6555.  R.  Pierre  and  AV.  Pottgiesser.  Improvements 
in  the  manufacture  of  safety  explosives.  Complete 
Specification.     March  25. 

6775.  G.  D.  Lay.  Improvements  in  wax  and  other 
matches.     March  27. 

6937.  W.  Greaves  and  E.  M.  Hann.  Improvements 
in  or  relating  to  explosives.     March  30. 

7612.  E.  Davies  and  H.  M.  H.  Goodfellow.  Improve- 
ments connected  with  explosive  and  non  -  explosive 
projectiles,  and  in  an  explosive  compound  to  be  used  with 
explosive  projectiles.     April  10. 

7711.  M.  Wagner.  Improved  manufacture  of  fuses  or 
match-cords.     Complete  Specification.     April  11. 

7744.  W.  J.  Clapp  and  F.  P.  Kobjent.  Improvements 
in  the  manufacture  in  match-boxes  and  matches.    April  13. 

8022.  W.  B.  Ballantine,  jun.  Improvements  in  and 
connected  with  the  fuses  or  projectiles.     April  16. 

8075.  M.  I.  E.  Morris.  Improvements  in  explosives. 
April  16. 

Complete  Specifications  Accepted. 
1895. 

9798.  H.  V.  Keeson.  Improvements  in  fuses  for  pro- 
jectiles.    April  22. 

1896. 

4714.  M.  Bals.  Process  for  rendering  amorphous 
phosphorus  applicable  as  substitute  for  the  yellow  phos- 
phorous for  matches,  primings,  and  the  like.     April  15. 

PATENTS  UNCLASSIFIABLE. 

Application. 

7793.  C.  Stahlschmidt.  Improvements  in  or  relating  to 
the  manufacture  of  a  new  product  from  sugar,  brown  iron 
ore,  and  chloride  of  sodium.  Complete  Specification. 
April  13. 

Complete  Specification  Accepted. 

1896. 

2090.  G.  L.  A.  Kuhlemaun   and  J.   Baier.     A  new  and 
improved   manufacture   of   a    material   suitable   as  a  sub- 
!   stitute  for  whalebone.     April  22. 
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NOTICES. 

In  accordance  with  the  provisions  of  Rule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  whose 
names  are  placed  in  italics  in  the  list  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Dr.  Edward  Schunck,  F.R.S.,  has  been  nominated  to  the 
office  of  President ;  and  Mr.  Thomas  Tyrer  has  been 
nominated  Vice-President  under  Rule  11. 

Prof.  A.  K.  Huntington,  Mr.  A.  H.  Mason,  and  Mr.  G.  N. 
Stoker  have  been  nominated  Vice-Presidents  under  Rule  8  j 
and  the  Treasurer  and  Foreign  Secretary  have  been 
nominated  for  re-election  to  their  respective  offices. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council  under  Rule  18.  Nomination  forms  for  this 
purpose  can  be  obtained  from  the  General  Secretary  upon 
application. 
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Extract  from  Bute  18  : — "  No  such  nomination  shall  be 
valid  unless  it  be  signed  by  at  least  ten  Members  of  the 
Society  who  are  not  in  arrear  with  their  subscriptions,  nor 
unless  it  be  received  by  the  General  Secretary,  at  the 
Society's  Office,  at  least  one  month  before  the  date  of  the 
Annual  General  Meeting,  to  the  election  to  take  place  at 
which  it  refers.  Nor  shall  anv  such  nomination  be  valid  if 
the  person  nominated  be  ineligible  for  election  under  Rules 
12  or  15.  No  member  shall  sign  more  than  one  nomination 
form." 

Annual  General  Meeting. 

The  Annual  General  Meeting  will  be  held  in  London  on  the 
15th,  ICth,  and  17th  July  next.  The  programme,  with 
application  form  for  tickets,  will  be  found  in  this  number 
of  the  Journal.  Tickets  of  Membership  will  be  issued 
in  time  for  the  meeting,  and  will  form,  as  heretofore, 
vouchers  for  visits  to  works  and  excursions. 

Collective  Index. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  be 
ready  in  the  current  year.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 

The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  25  and  27)  who  make 
application  with  remittance,  not  later  than 
June  30,  1896 Each  copy     5s. 

To  Members  (see  Rules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and  Exchanges  on  the  Society's  List,  and 
Past  Members  (see  Rule  30) Each  copy     10s. 

To  Subscribers „       12s.  6<2. 

Toothers „  15s. 

Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 

Memorial  to  the  late  Prof.  Huxley,  F.R.S. 

This  Memorial  will  take  the  form  of  a  statue  to  be  placed 
in  the  Museum  of  Natural  History,  and  a  medal  in  connec- 
tion with  the  Royal  College  of  Science,  while  the  surplus 
will  be  devoted  to  the  furtherance  of  biological  science. 
Donations  towards  the  fund  should  be  sent  to  Mr.  G.  B. 
Howes,  Hon.  Sec.  Huxley  Memorial  Committee,  Royal 
College  of  Science,  South  Kensington,  S.W. 

Muiokial  to  the  late  Prof.  Pasteur. 

At  a  meeting  of  the  Provisional  Committee  of  the  British 
Section  of  the  Pasteur  International  Memorial,  held  on 
March  21st  last,  Sir  Joseph  Lister  in  the  chair,  it  was 
unanimously  resolved,  "  That  application  be  made  for  sub- 
scriptions towards  the  erection  of  a  monument  to  Pasteur 
in  Paris  from  persons  in  the  United  Kingdom,  India,  and 
the  Colonies,  interested  in  science  and  the  various  industries 
which  have  beeu  benefited  by  Pasteur's  labours."  An 
Executive  Committee  was  formed  consisting  of  Sir  Joseph 
Lister,  Sir  John  Kvans,  Sir  Henry  Roscoe,  Dr.  Thorne 
Thorne,  and  Prof.  Percy  Frankland  (Hon.  Sec).  Subscrip- 
tions may  be  sent  to  Sir  John  Kvans,  who  will  act  as  Hon. 
Treasurer,  at  the  Royal  Society,  Burlington  House,  W. 

Address  to  Prof.  Canizzaro. 

At  a  meeting  of  Council  held  on  March  23rd  it  wa  s 
unanimously  resolved  to  preseut  an  address  of  congratu  - 
lation  to  Prof.  Canizzaro  on  the  attainment  of  his  seventiet  h 
year  of  age,  which  occurs  on  July  12th  next.  The  draft- 
ing of  the  address  was  placed  in  the  bauds  of  the  Hon. 
Foreigp  Secretary  of  the  Society. 


International  Congress  of  Applied  Chemistry. 

This  Congress  will  be  opened  in  Paris,  possibly  at  the 
Hotel  "  (Its  Agriculteurs  de  France,"  on  Monday,  July 27th 
next,  and  will  continue  for  about  ten  days.  All  enquiries 
and  adhesions  should  be  addressed  to  the  General  Secretary 
of  the  Conference,  156,  Bd.  Magenta,  Paris. 
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58,  William  Street,  New  York,  U.S.A. 
Vorster,  F. ;   Journals  to  Kcln-Marienburg,  Germany. 
Watts,    E.    A.,  l/o    Hyderabad:     Coromandel    G.    M.    ' 

Oorgaum,  Mysore,  India. 
Whiteley,  R.  Lloyd;  Journals   to   20,  Beeches    Road,  West 
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110,  Fencbuich  Street,  E.C. 


-E.  O'Neal. 

S.  Rideal. 

F.  G.  Adair  Roberts. 

A.  Sliearer. 
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Wra.  Thorp. 

Lemis  T.  Wright. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  have  heen  elected  to  fill  the  vacancies,  and  will 
take  office  in  July  next: — Chairman  :  R.  Messel.  Committee: 
W.  J.  Dibdin,  R.  J.  Friswell,  D.  Howard,  B.  E.  R.  Xewlands, 
B.  Redwood,  and  T.  Tyrer.      

SESSION  1895-96. 
June  1st : — 
Mr.  W.  Gowland.    "Japanese  Metallurgy."    Parti. 
Mr.  S.  Cowper-Coles.    "The  Electro-deposition  of  Zinc." 


ARTIFICIAL  SILK  (LUSTRO-CELLULOSE). 

BY    C.    F.    CROSS    AND    E.    .1.    l'.l.VAN. 

The  production  of  a  lustrous  thread  of  cellulose  in  con- 
tuauous  length,  by  the  process  of  drawing  or  "  spinning  "  is 
at  this  date  an  accomplished  fact,  tanking  not  merely  as  a 
ti  clinical  curiosity,  hut  as  a  commercial  development. 
The  term  "  artificial  silk "  by  which  this  product  is 
designated  is  in  some  sense  an  unfortunate  one,  involving 
as  it  does  a  confusion  of  the  incidental  aspects  of  structure 
or  form  with  the  essential  properties  of  matter  or  substance. 
Given  a  solid  homogeneous  cylinder  of  cellulose,  there  were 
a  priori  grounds  for  expecting  the  substance  in  this  form  to 
show  high  lustre.  Now  that  the  product  is  before  us,  and 
we  have  to  inform  ourselves  about  it  as  technologists  and  not 
as,  let  us  say,  journalists,  v.  e  may  very  well  begin  our 
enquiry  by  elimirating  the  term  "silk"  as  involving 
exclusive  title  to  the  propeities  of  high  Instre  and  elasticity. 
Those  who  are  familiar  with  vegetable  fibres  anil  fibrous 
product-  are  well  aware  that  the  forms  of  lateral  cellul"s. 
comptise  a  wide  range  of  variations  of  these  characteristic 
pro], cities,  and  that  these  variations  closely  correspond 
with  difference  of  minute  structure,  being  dependent  in 
much  Usser  degree  upon  variations  of  chemical  composi- 
tion. 

A  superficial  compatison  of  cotton,  flax,  and  rht  a  cellulose 
well  illustrates  this  point.  These  products  are  indis- 
tinguishable chemically,  i.e.,  may  be  considered  as  one  and 
the  same  substance  ;  in  appearance  and  generally  in  their 
characteristics,  on  the  other  band,  they  are  stroDgly  dif- 
ferentiated. Microscopic  examination  reveals  the  effective 
causes  of  these  differences,  The  cotton  fibre  is  a  flattened 
or  collapsed  tube  with  tbin  membranous  side  wall ;  the 
bast  fibtes  on  the  other  hand,  are  polygonal  or  cylindrical 
in  outline,  with  side  walls  relatively  thick  in  proportion  to 
the  central  canal  ;  the  side  walls,  moreover,  tend  to  break 
up  when  disintegrated  into  fibrillae  parallel  to  the  axis. 
These  structural  features  impart  a  decided  capacity  for 
reflecting  light,  whereas  the  structure  of  cotton  contributes 
to  the  breaking  or  scattering  of  light,  i.e.,  to  inferior  lustre. 
These  foiuts  haye  been  systematically  dealt  with  by 
Vetillart  in  his  "  Etudes  fur  les  Fibres  Vegetales  Textiles  " 
and  by  O.  Witt  in  his  "  Chem.  Tecl.n.  d.  tiespinnstfaser' 
and  elsewhere. 

Witt  has  discussed  these  points  by  the  very  suggestive 
method  of  what  we  may  term  "diagrams  in  substance.' 
He  takes  gla-s  as  a  typical  colloid  and  draws  it  under  heat 
into  forms  corresponding  roughly  with  the  textile  fibres. 
Thus  a  solid  rod  dtawn  or  spun  into  a  solid  thread  is  a 
crude  diagram  of  silk  ;  a  thick  walled  glass  tube  drawn  into 
continuous  thread  roughly  represents"  flax  ;  a  thin  walled 
tube  of  elliptical  section  would  similarly  furnish  a  diagram 
of  cotton,  save  that  the  membranous  character  of  the  side 
walls  could  not  be  reproduced.  It  is  obvious,  however,  that 
in  these  three  forms  the  glass  presents  very  distinct  grades 
of  lustre.  The  parallel  need  not  be  pursued  into  minute 
detail.  We  may  revert  for  further  illustration  of  our  text 
to  certain  vegetable  fibres  of  less  common  occurrence  in 
which  the  approximation  in  external  features  to  silk  is  very 
much  closer.  Thus  the  bast  fibres  of  Calotropis,  and  of 
Marsdenia  Tenaeissima,  yield  celluloses  of  quite  remark- 
able lustre ;  and  the  seed  hair  of  the  Eriodendron 
Atifractuoium  is  well  known  as  silk-cotton,  on  account  of 
its  re-cmblance  to  silk. 

By  certain  chemical  treatment-  also  the  lustre  of  the 
vegetable  fibres  is  considerably  increased.  Thus  on 
nitrating  the  calotropis  fibre,  a  product  is  obtained  of 
remarkable  brilliancy.  The  jute  fibre  by  a  treatment  of  a 
very  different  kind,  viz.,  immersii  n  in  strong  solution  of 
caustic  soda  (12—20  per  cent.  NaOH)  and  washing  off,  is 
rendered  much  more  silky  and  lustrous.  These  effects  are 
due  to  changes  first  in  the  fibre  bundle,  which  is  broken  up 
into  smaller  units,  of  more  regular  outline  and  free  from 
cellular  parenchyma;  Becondly,  in  the  individual  bast  fibres 
which  present  a  considerably  thickened  cell  wall,  the  central 
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canal  being  almost  obliterated,  and  a  smooth  external 
contour.  It  is  clear,  therefore,  that  vegetable  structures 
composed  of  nitrogen-free  colloids  are  found  in  forms 
closely  approximating  to  si'k  in  respect  of  its  especial 
characteristic  of  lustre.  In  regard  to  such  properties  as 
elasticity  and  tensile  strength,  these  no  doubt  depend 
directly  upon  substance  or  molecular  constitution  and  are 
modified  in  a  secondary  degree  only  by  the  particular 
features  of  external  form.  Into  such  questions  we  make 
no  pretension  to  enter. 

The  particular  features  of  interest  of  this  addition  to  the 
textile  fibres  of  a  lustrous  cellulose  are:  (1)  the  incidents 
of  its  conversion  into  a  soluble  form  and  then  into  a 
solution  of  sufficient  concentration  to  fit  the  mechanical 
requirements  of  continuous  solidification  to  a  thread,  and  (2) 
the  properties  of  cellulose  which  enable  it  to  withstand  a 
cycle  of  severe  chemical  treatments  to  reappear  in  its  final 
form  in  a  condition  but  little  removed  from  that  of  the 
original  substance. 

We  find  it  necessary  to  emphasise  the  fact  that  this 
product  in  its  final  state,  i.e.,  as  put  upon  the  market,  is  a 
cellulose,  a  structureless  form  of  the  parent  substance,  by 
reason  of  the  appearance  quite  recently  and  in  this  Journal 
(1895,  720)  of  the  statement  that  it  is  an  explosive  or 
highly  inflammable  material.  We  ma)"  briefly  recall  the 
steps  of  the  process  :  (I)  the  nitration  of  the  cotton,  and 
■its  solution  in  ether-alcohol  ;  (2)  the  drawing  of  the  viscous 
solution  el'  cellulose  nitrate  through  fine  orifices  of  glass 
and  its  precipitation  by  water  (Lehner)  or  solidification  by 
evaporation  of  the  solvent  (Chardonnet),  continuously  to  a 
fine  thread.  These  threads  are  thrown  or  twisted  together 
to  form  the  compound  thread  or  textde  yarn  ;  (3)  the 
nitrate  yarn  thus  prepared  is  next  denitrated,  i.e.,  the 
uitric  ester  is  resolved,  the  cellulose  thread  retaining  its 
form  and  lustre  and  constituting  the  artificial  silk,  or  to 
coin  a  more  suitable  term,  lustro-cellulose  of  commerce. 

These  processes,  considered  chemically,  are  extremely 
simple  no  doubt,  and  in  themselves  contain  no  essential 
elements  of  novelty.  The  merits  of  the  achievement  of  the 
inventors  who  have  perfected  the  production  of  this  textile 
are  to  be  found  in  other  directions.  In  each  stage  of  the 
process,  formidable  difficulties  have  had  to  be  met  and 
overcome.  There  have  been  not  merely  the  difficulties 
involved  in  an  excessively  fine  adjustment  of  chemical  and 
physical  properties  aud  conditions  both  in  the  material 
operated  upon,  and  the  necessary  details  of  the  operations, 
but  there  have  been  the  difficulties  of  ways  and  means, 
which  from  the  special  character  of  the  undertaking  must 
have  been  exceptional,  and  the  strain  upon  the  personal 
qualities  of  energy  and  perseverance  which  cannot  have 
been  less  considerable.  These  should  not  be  left  out  of 
consideration  in  view  of  the  apparent  and  indeed  actual 
simplicity  of  the  perfected  scheme. 

We  do  not  propose  to  consider  the  working  details  of 
-the  processes;  we  refer  below  to  the  pages  of  the  Society's 
Journal  on  which  abstracts  of  the  patents  of  Chardonnet 
.  and  Lehner  appear.* 

It  is  the  final  product  to  which  we  wish  to  direct  special 
attention,  and  for  which  we  wish  to  secure  recognition  as  a 
cellulose. 

The  investigations  we  have  made  of  this  product  were 
directed  to  the  answering  of  the  following  questions  upon 
the  points  more  or  less  in  doubt : — 

1.  Is  the  de-nitration  of  the  nitrate  complete  in  regard  to 
the  removal  of  the  nitric  groups  (.\'<  >3)  ? 

2.  Does  the  cellulose  residue  in  denitration  revert  to  the 
noimal  molecular  condition  of  the  original  ? 

.",.  Is  the  cycle  of  operations  accompanied  by  hydration 
.changes,  or  such  movements  of  oxygen  as  might  give  rise 
to  an  oxy-cellulose  of  the  same  empirical  formula  as 
cellulose  ? 

(1.)  The  first  question  was  at  once  answered  in  the 
affirmative  by  an  estimation  of  nitrogen.  The  lustro- 
eellulose  was  found  to  contain  only  0'  19  per  cent.  N. 

•  Chardonnet :— This  Journal.  [887,  I".:'    1889,  171:  1891,353  and 
166     1892,  9S9  .    1895,  8S. 
Lehner:— This  Journal,  1892,680;  1893,1021;  1891,  1192. 


(2.)  The  elementary  composition  was  dttermined  by 
combustion,  and  the  following  numbers  obtained  : — 

0   li  77 

II 010 

These  are  in  accordance  with  sufficient  approximation 
with  the  formula  of  a  normal  cellulose.  Question  2  i* 
therefore  answered  satisfactorily  and  in  the  affirmative. 

(3.)  For  the  presence  of  oxy-cellulose  compounds  we 
examined  the  product :  (a)  by  the  furfural  test ;  (6)  by 
the  cuprie  reduction  test.  Both  gave  negative  results. 
On  boiling  with  HO  Aq  (sp.  gr.  l'OG)  traces  only  of 
furfural  were  formed  ;  and  on  boiling  with  dilute  solution 
of  sodium  hydrate,  with  addition  of  Folding's  solution,  no 
reduction  took  place.  The  latter  result  was  confirmed  by  a 
quantitative  estimation  of  the  loss  of  weight  on  long  boiling 
in  a  solution  of  sodium  hydrate  of  1  per  cent.  NaOH.  The 
loss  sustained  was  9- 14  per  cent.  This  indicates  a  much 
higher  resistance  to  alkaline  hydrolysis  than  might  have 
been  predicted.  As  the  constituents  hydrolvsed  and  dis- 
solved are  without  reducing  action  on  cuprie  oxide,  they 
retain  the  cellulosic  character,  and  represent  therefore 
soluble  cellulose  hydrates. 

The  answer  to  the  question  propounded  is  therefore  that 
no  oxy-cellulose  results  from  the  cycle  of  operations,  and  that 
the  permanent  hydration  changes  which  take  place  are  of 
minor  importance. 

Hence  our  conclusion  that  the  new  "artificial  silk,"  or, as 
we  prefer  to  call  it,  lustro-cellulose,  may  be  considered  as 
substantially  a  normal  cellulose. 

In  regard  to  the  properties  of  this  textile  in  other  respects, 
we  find  that  the  "  hygroscopic  moisture "  is,  as  might  be 
expected,  much  higher  than  in  the  "  natural  celluloses," 
viz.,  10 — 12  per  cent.  According  to  the  official  comparative 
tests  the  tensile  strength  of  the  yarn  is  inferior  to  that  of 
silk  in  the  proportion  of  70  to  100,  and  its  elasticity  is  in 
somewhat  lower  ratio.  In  regard  to  its  dyeing  capabilities, 
we  may  say  generally  they  are  considerable.  A  compara- 
tive quantitative  study  of  the  structureless  celluloses  with 
the  ordinary  fibrous  celluloses  in  regard  to  absorption  of 
colouring  matters  of  known  constitution  will  be  made  in 
due  course,  and  the  results  cannot  fail  to  throw  important 
light  on  the  "  theory  of  dyeing."  We  do  not  propose  to 
anticipate  these  results  by  any  general  statement. 

It  will  be  sufficiently  evident  from  the  samples  displayed 
that  the  range  of  colour  effects  obtainable  is  as  wide  as  it  is 
brilliant. 

Xor  do  we  propose  to  say  an)  thing  as  to  the  commercial 
prospects  of  the  new  industry.  We  have  merely  to  note 
that  the  lustro-cellulose  finds  a  ready  sale  at  high  prices; 
and  the  margin  between  these  prices  and  the  cost  of  pro- 
duction is  stated  to  be  large. 

Our  object  in  this  communication  is  rather  to  call  atten- 
tion to  the  scientific  and  purely  chemical  features  of  a  new 
and  in  many  respects  unexpected  development  of  the 
rapidly  widening  technology  of  cellulose. 

Discussion. 

Dr.  S.  Kidkai.  said  that  the  Society  was  indebted  to  Mr. 
Bevan  for  bringing  the  manufacture  of  artificial  silk  before 
them.  Some  years  ago  he  had  had  occasion  to  examine 
different  patents  relative  fo  the  manufacture  of  artificial 
silk,  aud  he  came  to  the  conclusion  that  they  were  all  very 
similar,  and  that  the  chief  difficulty  was  unsatisfactory 
denitration.  Since  that  time  considerable  progress  had  been 
made  in  that  direction,  and  the  experiments  shown  by  Mr. 
Bevan  had  demonstrated  that  it  una  quite  possible  to 
remove  sufficient  of  the  nitrogen  to  render  the  product 
inexplosive.  That  being  the  ease,  it  opened  out  the  possi- 
bility that  treatment  with  ammonium  sulphite  would  prove 
equally  beneficial  in  the  manufacture  of  celluloid.  As  that 
material  was  being  largely  used  for  electrical  insulating 
purposes,  it  necessarily  required  to  be  of  an  inexplosive  and 
uninflammable  character. 

A  Membkd  asked  what  official  tests  of  the  tensile  strength 
of  silk  were   referred    to.      As  the   members   present   knew, 
there  were  no  official  tests  in  England,     l'robubly  the  author 
I   alluded  to  tests  made  in  Germany  or  Switzerland. 
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Mr.  Chowder  wished  to  know  whether  these  nitrogenous 
substances  were  dyed  with  or  without  a  mordant.  The 
nitrogen  having  been  almost  entirely  removed,  was  the 
cellulose  dyed  as  a  silk,  a  nitrogenous  substance,  or  as 
cotton,  a  non-nitrogenous  substance? 

Mr.  Watson  Smith  asked  whether  it  was  the  practice  to 
dye  the  nitrocellulose  first  aud  then  to  denitrate  it. 

Dr.  S.  Rideal  wished  to  know  the  actual  cost  of  de- 
nitration.  He  understood  that  sulphite  of  ammonium  was 
the  reagent  employed,  and  he  thought  it  would  be  interesting 
to  know  in  what  form  the  nitrate  was  eliminated  when  the 
sulphite  of  ammonium  was  added. 

Mr.  Bkvax  said,  in  reply,  that  when  he  referred  to  official 
tr^ts.  he  meant  tests  made  by  officials  competent  to  do  so. 
He  did  not  wish  to  mislead  the  members  by  using  that 
term ;  there  was  very  little  doubt,  however,  that  the  tensile 
strengths  were  what  he  stated.  With  regard  to  the  process 
of  ileiiitration  it  was  a  very  well-known  one,  although  he 
could  not  tell  in  what  form  the  nitrate  was  eliminated. 
The  denitration  process  took  place  before  the  dyeing 
operation ;  the  substance  was  reconverted  into  cellulose 
and  then  dyed.  With  regard  to  Mr.  Crowder's observations 
as  to  whether  the  cellulose  was  dyed  as  a  cotton  or  as  a 
silk,  he  might  say  that  the  cellulose  always  behaved 
precisely  as  an  ordinary  cotton  aud  required  a  mordant 
to  enable  it  to  take  a  dye  properly. 

fctbrrpool  &rction» 

University  College,  Brownlow  Street. 


Chairman :  G.Schacl>&omm*  >\ 
Vice-Chairman:  Ettstact  Carey, 
Committee : 
P.  Bateson.  E.Scott. 

W.  D.  Herman.  A.  Sun  (ham. 

C.  L.  Higgins.  Frank  Tate. 

F.  Hurter.  a.  Tatejun. 

C.  A.  Kohn.  A.  Watt. 

E.  K.  Muspratt. 

Hon.  Treasurer:  W.  P.  Thompson. 
Son.  Local  Secretary : 
T.  Lewis  Bailey,  University  College,  Liverpool. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  have  been  elected  to  fill  the  vacancies,  and  will 
take  office  in  July  next: — Chairman:  Charles  A.  Kohn.  Vice- 
Chairman:  C  Sehaek-Sommer.  Committee  :  J.  Campbell  Brown, 
Eustace  Carey,  M.  Lloyd  Davies,  and  W.  Norris  Jones. 


Meeting  held  Wednesday,  May  6th,  1896. 


DR.    G.    6CHACK-SOMMER    DJ    THE    CHAIR. 


THE  ACTION  OF  CARBON-MOXOXIDK  AND 
COAL-DUST  IN  PROMOTING  COLLIERY 
EXPLOSIONS. 

BY    W.    J.    ORSMAN,    F.I.C. 

Prof.  H.    B.    Dixox    in   his   classical    researches   on    the 

combustion  of  carbon  has  shown  that  the  tendency  of  hydro- 
carbons, aud  probably  carbon,  when  burnt  in  air,  is  to  first 
form  carbon-monoxide,  and  that  this  gas,  if  excess  of  oxygen 
be  present,  further  burns  to  form  carbon  dioxide. 
Professor  Dixon  has  also  shown  that  carbon  monoxide 
forms  explosive  mixtures  with  air  and  oxygen,  the  velocity 
of  the  explosive  wave  formed  reaching  a  maximum  in  the 
presence  of  about  5  per  cent,  of  water  vapour.  The  heat  of 
combustion  of  one  gramme  of  carbon  burning  to  form  carbon 
dioxide  is  8,080  units,  and  in  burning  to  form  the  monoxide 
is  only  2,473  units  ;  the  difference,  therefore,  of  5,607  will 
show  the  number  of  units  of  heat  evolved  in  the  burning 
of  the  monoxide  to  the  dioxide. 

Prof.  Vivian  Lewes  has  demonstrated  the  fact  that  coal- 
dust  will  readily  burn  in  mixtures  of  air  aud  carbon- mon- 
oxide, aud  has  shown  that  a  small  proportion  of  carbon- 
monoxide  present  in  a  dusty  atmosphere  will  constitute  a 
most  explosive  mixture. 


It  is  well  known  that  explosions  have  occurred  in  Hour- 
mills  and  other  places  in  which  a  dustj  atmosphere  has 
been  present,  but  these  ale  of  very  rare  occurrence,  and  it 
is  a  matter  of  extreme  difficulty  to  cause  an  iguition  of 
dust  by  means  of  a  naked  flame.  If  such  ignitions  were 
easy,  we  should  have  constant  explosions  in  the  dusty 
atmo-pheres  iu  coal-mines  where  naked  lights  are  used. 
We  therefore  have  to  look  for  some  further  explanation  for 
the  disastrous  explosions  which  sometimes  occur  in  mines, 
in  which,  as  far  as  could  be  proved,  no  inflammable  gas  wa- 
found  either  before  or  after  the  explosion. 

Until  very  lately  explosions  in  mines  were  always 
attributed  to  the  presence  of  firedamp,  and  for  this  reason 
the  adoption  of  safety  lamps  has  been  made  compulsory  ii 
gassy  mines.  To  present  the  accumulation  of  gas  in  the 
workings  increased  ventilation  has  been  resorted  to,  and  tin 
conditions  of  safety  have  materially  advanced  during  the 
last  few  years. 

Iu  consequence  of  explosions  occurring  where  the 
method  of  working  aud  general  circumstances  precluded  the 
possibility  of  gas  being  present,  it  was  suggested  that  coal- 
dust  itself  might  constitute  an  explosive  agent.  On  inves- 
tigation it  was  shown  by  Mr.  Henry  Hall,  Her  Majesty's 
Inspector  of  Mines,  and  Mr.  W.  Galloway  that  this  was  the 
case,  and  that  an  explosion  could  be  initiated  by  a  blown-out 
shot  and  carried  on  in  a  dusty  atmosphere  without  anv 
firedamp  being  present. 

With  regard  to  the  explosions'  caused  by  coal-dust  and 
air  alone,  I  would  refer  you  to  the  second  report  of  the 
Royal  Commission  on  explosions  from  coal-dust  in  mines, 
published  in  1894. 

Of  great  interest,  also,  are  the  experiments  made  by  Mr. 
Henry  Hall  at  the  latter  end  of  1892  and  the  early  part 
of  1893,  and  reported  upon  by  him  to  the  Secretary  of  Stati- 
on January  23rd  1893,  in  which  he  shows  by  conclusive 
experiments  that  dry  coal-dust,  under  conditions  frequently 
present  in  coal  mines,  and  in  the  entire  absence  of  firedamp, 
may  be  inflamed  by  a  blown-out  gunpowder  shot,  and  cause 
a  disastrous  colliery  explosion. 

The  above  experiments  may  be  briefly  mentioned  here. 
as  these  were  conducted  on  a  large  scale  and  under  con- 
ditions most  nearly  representing  actual  mining  operations. 

The  experiments  were  conducted  in  a  disused  shaft  at 
White  Moss  Colliery,  Skelmersdale.  The  shaft  was  50  yards 
deep  and  7  ft.  in  diameter,  and  struts  of  timber  were  fixed 
from  top  to  bottom  to  represent  the  timbering  on  an  under- 
ground roadway.  The  ventilation  was  effected  by  means 
of  a  fan  at  the  surface  forcing  fresh  air  through  10-in.  iron 
pipes  to  the  bottom  of  the  shaft. 

In  order  to  fire  the  shots,  a  wrought-iron  cannon  of  con- 
siderable strength  was  used,  placed  in  an  upright  position. 
When  the  cannon  was  charged,  stemmed  aud  ready  for 
firing,  coal-dust  was  sprinkled  down  the  shaft  and  partially 
allowed  to  settle  ;  in  this  way  about  80  lbs.  of  dust  would, 
be  available  for  explosion  purposes. 

The  phenomena  presented  by  these  experiments  as  they 
progressed,  and  a  careful  examination  of  the  detailed  results, 
were  productive  of  the  following  conclusions,  which  may  be 
best  stated  in  Mr.  Hall's  own  words  : — 

1.  That  the  flame  from  a  blown-out  gunpowder  shot  in 
the  presence  of  dry  coal-dust  always  ignites  more  or  less  of 
such  dust,  and  so  increases  the  burning  and  charring  effects 
of  the  shot.  This  is  proved  by  the  fact  that  in  almost 
every  experiment  which  did  not  result  iu  an  actual  explo- 
sion of  dust  there  was  nevertheless  severe  charring  of  the 
electric  firing-cable  for  several  yards  up  the  shaft,  whilst 
without  dust  aud  with  a  similar  charge  of  explosive  uo  such 
charring  occurred. 

2.  That  when  a  large  flame  (such  as  that  of  a  blown- 
out  gunpowder  shot,  or  the  flame  from  the  ignition  of  a 
small  quantity  of  firedamp)  traverses  an  atmosphere  con- 
taining a  very  moderate  quantity  of  dry  coal-dust,  the 
dusty  atmosphere  will  explode  with  great  violence,  and 
the  explosion  will  continue  on  and  pass  through  any  length 
of  such  atmosphere,  its  violence  and  force  increasing  as  it, 
progresses.  This  is  proved  by  the  fact,  that,  in  nearly 
every  case,  where  the  cannon  was  fired  whilst  there  was 
dust  suspended  in  the  atmosphere  of  the  shaft,  a  violent 
explosion  followed,  the  force  of  which  was  evidently  only. 


12  ' 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.         [M.yM.un. 


beginning  to  be  developed  as  it  reached  the  tup  of  the 
shaft  and  escaped,  spending  itself  in  the  outside  air,  the 
Same  in  some  cases  attaining  a  height  of  70  ft.  over  the 
top  of  the  shaft. 

It.  That  coal-dust  from  several  seams  in  different  districts, 
notably  those  from  Glamorgan,  Monmouth,  Durham,  Lanca- 
shire, Yorkshire,  aud  Scotland,  are  almost  as  sensitive  to 
explosion  as  gunpowder. 

4.  That  coal-dust  is.  as  a  rule,  more  sensitive  to  explo- 
sion in  proportion  (o  its  high  quality  aud  freedom  from 
impurities 

5.  That  a  ready  supply  of  oxygen,  such  as  is  supplied 
by  a  bri-k  ventilation,  has  the  effect  of  mak'ng  coal-dust 
explosions  more  probable  and  more  severe. 

(i.  That  certain  "  high  explosives  *'  are  incapable  of 
igniting  or  exploding  coal-dust.  In  the  experiments  charges 
of  roburite,  and  in  two  or  three  cases  ammonite,  were  tired 
without  effect,  but  as  soon  as  gunpowder  was  introduced, 
its  explosion  was  followed  by  violent  dust  explosions.  The 
difference  in  the  behaviour  of  gunpowder  as  compared  with 
the  high  explosives  was  most  impressive  aid  convincing. 

Having  established  the  fact  that  coal  dust  could  be  easily 
ignited  by  a  blown-out  shot  of  gunpowder,  it  was  of  interest 
to  ascertain  the  cause  of  such  ignition,  and  from  a  number 
of  experiments  it  is  evident  to  my  mind  that  the  initial 
explosion  is  due  to  the  presence  of  carbon-monoxide,  pro- 
duced by  the  explosion  of  gunpowder.  <  Ordinary  blasting 
powder  varies  greatly  in  composition,  but  all  contain  an 
excess  of  carbon,  with  the  consequence  that  large  volumes 
of  carbon-monoxide  are  formed,  in  some  instances  as  much 
as  !!2  per  cent,  of  the  total  ga-es.  This  carbon  monoxide 
comes  together  with  the  heated  solid  products  of  the 
combustion  in  contact  with  coal-dust,  either  previously  in 
suspension  or  stirred  up  by  the  force  of  the  explosion,  the 
coal-dust  ignites,  and  in  burning  produces  the  intermediate 
product  carbon-monoxide,  which,  being  driven  rapidly  ahead 
of  the  explosion  and  coming  in  contact  with  more  dust  and 
more  air,  produces  a  new  explosive  zone,  and  so  traverses 
the  whole  of  the  dust-laden  pit. 

In  order  to  get  some  idea  of  the  condition  of  the  air 
inside  the  pit  whilst  an  explosion  was  in  progress,  I  arranged, 
at  the  time  of  Mr.  Hall's  experiments  in  1892,  a  method  of 
taking  samples  of  the  air.  Two  brass  tubes,  filled  with 
water,  were  fastened  to  the  rope  that  was  used  to  lower  the 
cannon,  one  20  yards  from  the  bottom,  the  other  40  yards 
from  the  bottom. 

These  tubes  were  so  arranged  and  constructed  that  the 
explosion,  as  it  passed  the  tubes,  unsealed  the  outlet  pipe 
and  the  escaping  water  allowed  the  ingress  of  a  sample  of 
air,  which  was  Trapped  by  a  special  arrangement  and  kept 
in  the  tube  until  the  rope  could  be  wound  up.  By  this 
method  it  was  intended  that  the  sample  of  gas  taken  should 
represent  the  state  of  the  air  whilst  the  flame  was  passing, 
or  directly  afterwards.  The  lower  tube,  as  the  analysis 
will  show,  diil  partly  collect  the  gas  in  the  above  condition. 
The  tube  at  the  top,  however,  commenced  to  act  prematurely, 
aud  was  probably  started  by  the  sound  wave  which  pre- 
I  the  explosion.  This  tube  simply  contained  ordinary- 
air. 

The  following  is  an  analysis  of  the  gases  found  in  the 
lower  tube  :  — 

Per  Cent. 

Oxygen S-9 

;en  75'fl 

irban-dioxide I-'1 

Oirbon-monoxiile 8*1 

Mini 

In  order  to  test  the  action  of  the  gases  given  off  ou  the 
explosion  of  different  explosives, small  cartridges  have  been 
fired  in  a  specially  constructed  steel  bomb,  and  the  gas 
produced  mixed  with  air  in  a  large  cylinder.  <  in  sprinkling 
coal-du-t  in  aud  applying  a  light,  the  dust  ignited  easily 
and  burnt  away  fiercely.  It  will  be  seen,  therefore,  that  the 
presence  of  carbon  mo  oxide  ill  the  air  of  a  mine  in  small 
quantities  is  not  only  dangerous  to  health  (1  percent,  being 
tatal),  but  also  constitutes,  when  in  the  presence  of  coal- 
dust,  a  most  explosive  mixture,  and  it  is  only  a  matter  of 
time  when  the  use  of  gunpowder  will  be  prohibited  altogether 
in  coal  mines. 


On  examining  the  other  explosives  now  coming  into  use, 
it  is  found  that  those  which  do  not  produce  carbon-mon- 
oxide, or  other  inflammable  gases,  such  as  those  of  the 
Sprengel  class,  containing  nitrate  of  ammonium,  are  very 
safe  in  dusty  mines  ;  whilst  others,  which  produce  inflam- 
mable gases,  are  as  dangerous  as  gunpowder.  In  experi- 
menting with  the  bomb,  aud  on  a  larger  scale  with  biown- 
out  shots  from  a  cannon,  some  very  curious  results  have 
been  obtained. 

In  order  to  reader  an  explosive  less  liable  to  ignite  fire- 
damp, it  is  necessary  to  lower  the  temperature  of  explosion, 
and  in  one  class,  of  which  the  explosive  carbonite  is  a 
member,  this  is  accomplished  by  adding  an  excess  of  wood- 
meal.     The  composition  may  be  taken  as  follows  :  — 

N  itro  itlycerine 25  parts. 

Wood-meal •. 40     „ 

Potassium  nitrate $1     „ 

The  excess  of  wood-meal  has  a  distinct  effect  in  lowering 
the  temperature,  but  it  causes  the  production  of  40  per  cent. 
of  inflammable  gases.  This  explosive,  when  fired  into  an 
explosive  mixture  of  firedamp,  is  iemarkab!y  safe,  and  it  is 
difficult  to  cause  ignition.  When,  however,  carbonite  is 
fired  into  a  mixture  of  air  and  coal-dust  without  firedamp, 
it  has  been  possible  to  get  repeated  and  violent  explosions. 

If  the  carbonite  be  fired  from  a  cannon  into  a  gallery  or 
chamber,  and,  after  tiring,  dust  be  sprinkled  in,  and  a  light 
be  placed  near  the  mouth  of  the  cannon,  the  gas  catches 
fire,  anil  we  can  produce  a  secondary  explosion.  We  have 
here  a  curious  instance  of  a  mixture  of  dust  and  air  being 
more  explosive  under  certain  circumstances  than  the  most 
explosive  mixture  that  can  be  got  of  coal-gas  and  air. 

Many  theories  are  held  regarding  the  propagation  of 
explosion  in  a  dusty  mine,  the  principal  one  being  that  the 
coal-dust,  by  the  action  of  heat,  becomes  distilled,  and  yields 
the  inflammable  gases  necessary  to  continue  explosion. 
The  production  of  these  gases  may  undoubtedly  have  some 
effect,  but  I  am  firmly  of  opinion  that  the  prorogation  is 
principally  due  to  the  continuous  production  of  carbon- 
monoxide,  which  causes  rapid  combustion  of  dust  and  air 
as  long  as  they  are  present.  It  is  found  that  lampblack 
and  other  finely  powdered  forms  of  carbon  burn  in  the 
presence  of  carbon-monoxide  as  easily  as  coal-dust. 

Further,  all  coal  dusts  are  sensitive,  provided  they  are 
in  a  fine  slate  of  division  and  free  from  any  large  admixture 
of  dirt.  The  reason  why  certain  dusts  have  been  stated  to 
be  safe,  because  they  did  uot  c?tch  fire  when  experimentally 
tried,  is  due  to  the  fact  that  they  were. contaminated  with 
dirt  (by  reason  of  the  traffic  through  the  pit),  and  so  yielded 
a  large  percentage  of  ash. 

CHI.OKTXE  AS  A  DISINFECTANT. 
BY    '■     C.    <  I  \  V  ri  in,    PH.D. 

By  the  term  "  disinfection  "  we  now  understand  the  destruc- 
tion of  the  germs  which  cause  disease,  and  the  term  "  disin- 
fectant"  should  therefore  not  ]»■  applied  to  antiseptics,  which 
simply  retard  their  growth,  or  to  deodorants,  which  destroy, 
or  only  mask,  the  odours  caused  by  them. 

It  has  been  proved  that  light  and  air.  if  given  sufficient 
time,  will  destroy  most  bacilli,  still  the  fact  remains  that 
the  virus  of  scarlet  fever  and  of  other  diseases  has  been 
known  to  retain  its  vitality  for  years,  and  small-pox  has 
been  carried  long  distances  by  air-currents,  lauding  in  an 
inconveniently  lively  condition.  Unfortunately,  owing  to 
the  crowded  state  of  the  world,  men  cannot  nowadays  allow 
a  sufficient  space  of  air  and  sunshine  between  themselves 
and  their  neighbours  to  run  even  a  moderate  chance  of 
safety,  and  are  obliged  to  fall  b:ick  on  artificial  disinfection. 
■  here  are  two  methods  of  disinfection  open  to  n- — by  heat 
and  by  chemical  means. 

Heal  is  certainly  the  must  satisfactory,  but  unfortunately 
it  cannot  be  universally  applied,  and  so  one  is  forced  in 
many  cases  10  m  ike  use  of  chemical  reagents. 

Chlorine,  either  in  a  gaseous  form  or  in  combination,  has 
long  been  used  as  a  disinfectant,  and  used  with  undoubted 
success.  My  object  in  reading  this  paper  has  been  first  to 
record  the  results  of  some  experiments  made  on  this 
-.abject  hy  Professor   Boyce,  of  University  College.  Liver- 
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pool,  and  also  by  myself,  and,  further,  to  collect  for  general 
use  the  results  of  the  chief  investigations,  which  have  been 
done  on  the  disinfecting  action  of  chlorine. 

I  will  treat  my  subject  under  three  headings — 

1.  Chlorine  as  a  gas  or  as  chlorine  water. 

2.  Chlorine  as  bleaching  powder. 

3.  Chlorine  as  sodium  hypochlorite. 

Chlorine. — Chlorine  acts  as  an  active  germicide  on 
-account  of  its  affinity  for  hydrogen,  and  the  consequent 
release  of  nascent  oxygen  when  it  comes  in  contact  with 
micro-organisms  in  a  moist  condition. 

Fischer  and  Proskauer  showed  that  dried  anthrax  spores 
were  unacted  on,  even  when  exposed  to  a  44  "7  per  cent,  dry 
chlorine,  whereas,  when  moistened,  4  per  cent,  was  effective. 
With  an  exposure  of  3  hours  1  per  cent,  was  sufficient.  This 
proves  that  chlorine  does  not  act  as  a  poison,  but  as  an 
oxidising  agent. 

In  the  case  of  anthrax  bacilli,  not  spores,  0-04  per  cent. 
chlorine  was  fatal  in  24  hours. 

Koch  found  that  anthrax  failed  to  grow  after  24  hours 
exposure  to  2  per  cent,  chlorine  water. 

In  a  paper  entitled  "  A  report  on  Chlorine,  Bromine, 
Iodine,  and  Sulphurous  Acid,-'  by  Dr.  Cash,  F.R.S.  (16th 
Keport,  Local  Govt.  Board,  1886-87),  I  find  the  follow- 
ing :— 

Two  parts  of  anthrax  blood  arc  sterilised  by  100  parts 
chlorine  water  containing  0-0034  per  cent,  chlorine  in  five 
minutes.  Anything  less  than  this  gave  variable  results. 
Again,  one  part  of  strong  anthrax  spore  broth  was  com- 
pletely sterilised  in  24  hours  by  00355  grms.  chlorine. 

He  found,  as  a  result  of  a  series  of  experiments,  that  it 
was  safer  to  use  a  strong  solution  of  chlorine  for  a  short 
time  than  a  weak  solution  for  a  long  time. 

Dr.  Klein  did  some  experiments  on  disinfection  by  means 
of  gaseous  chlorine.  He  selected  swine  fever,  and  found 
that  a  healthy  animal  could  safely  be  placed  in  the  same 
compartment  with  a  diseased  one  for  so  long  a  time  as  six 
hours  on  five  successive  days,  provided  the  compartment 
was  fumigated  with  chlorine  up  to  marked  pungency  twice 
within  six  hours. 

Dr.  Wynter  Blyth,  in  a  paper  read  before  the  Society  of 
Medical  Officers  of  Health,  March  1885,  said  :  "  I  consider 
that  the  best  and  most  efficient  way  to  disinfect  a  room 
after  disease  is  to  make  it  as  much  as  possible  like  a 
hermetically  sealed  box,  and  in  this  box  to  evolve  chlorine, 
3  lb.  of  chloride  of  lime  and  3  lb.  of  hydrochloric  acid 
being  used  for  every  1,000  cb.  ft.  of  space." 

German  experiments,  however,  appear  to  indicate  that 
the  quantity  of  bleaching  powder  required  for  every  1,000 
cb.  ft.  is  more  nearly  15  lb.  than  3  lb. 

Mr.  James  Hargreaves  lately  read  a  paper  before  the 
Liverpool  Polytechnic  Society  dealing  with  this  subject. 
His  idea  was  the  disinfection  of  sewers  by  means  of 
chlorine,  which  he  proposed  to  manufacture  by  the  electro- 
lysis of  salt. 

Of  course  the  idea  of  treating,  or  attempting  to  treat,  the 
entire  sewage  of  a  town  by  chemical  disinfectants  is  opposed 
to  the  theory  and  practice  of  all  modern  sanitary  engineers, 
and  quite  rightly.  With  proper  arrangements  and  careful 
supervision  the  bulk  of  sewage  can  be  treated  perfectly 
safely  and  satisfactorily  without  disinfection.  The  use  of 
disinfectants  in  the  present  day  is  to  sterilise  the  sewage  of 
hospitals  for  infections  diseases,  of  infected  areas  in  the 
case  of  an  epidemic,  to  kill  the  germs  left  after  infectious 
diseases  in  the  rooms  of  houses  or  hospitals,  or  likely  to  be 


preserved  on  furniture  or  in  clothes.  Again,  disinfectants 
are  required  in  agricultural  districts  in  cases  of  anthrax  or 
swine  fever. 

Gaseous  chlorine  is  not  at  present,  so  far  as  I  know,  on 
the  English  market,  and  when  required  for  disinfecting 
purposes  it  has  to  be  prepared  in  the  way  mentioned  by 
Dr.  Wynter  Blyth. 

Bleachiny  Powder. — Bleaching  powder  contains  about 
35  per  cent,  of  available  chlorine.  The  American  Health 
Association,  1885,  found  that  0  25  per  cent,  chlorine  as 
bleaching  powder  was  an  effective  germicide  in  1  or  2 
minutes. 

Bolton  found  that  1:2000  (available  chlorine  0-0125) 
destroyed  typhoid  bacillus  and  cholera  spir  in  2  hours, 
while  anthrax  spores  required  a  1  per  cent,  solution  (0-3  per 
cent,  available  chlorine). 

Nisseu  gives  the  following  :  — 


Typhoid  and  cholera 

Ant  In  ax  bacillus 

Staphylococcus  pyogenes  aureus 
Anthrax  spores 


Time. 


Mins. 

5 

1 

311 

3u 

711 


Bleaching 
Powder. 


Per  Cent. 
012 
o-i 
0-2 
.-,-n 
1-0 


Koch  says  that  a  5  per  cent,  bleaching  powder  solution 
gave  doubtful  results,  even  after  several  days.  From  the 
fact  that  ordinary  bleaching  powder  contains  about  44  per 
cent.  Cat),  it  i>  not  a  suitable  disinfectant  for  sewers,  nor, 
indeed,  in  any  case  where  the  material  to  be  disinfected 
eventually  comes  into  the  sewers.  This  has  undoubtedly 
been  one  of  the  factors  which  has  told  most  largely  against 
bleaching  powder,  and  has  prevented  its  more  extended 
use. 

Sodium  Hypochlorite. — Sodium  hypochlorite  combines  all 
the  advantages  of  bleaching  powder  with  fewer  disadvan- 
tages. 

It  must  not  be  kept  on  stock  in  very  weak  solutions,  as 
in  that  case  it  is  very  unstable,  as  described  by  Sir  Henry 
Koscoe  and  Mr.  Lunt  in  a  paper  on  "  The  Hermite  Process  " 
(this  Journal,  18115,  224)  ;  but  when  the  solution  contains 
10  per  cent,  available  chlorine,  or  more,  it  retains  its 
strength  for  a  considerable  time. 

A  sample  of  hypochlorite,  10-2  per  cent,  available 
chlorine  by  weight,  when  tested  one  month  later  contained 
9-9  per  cent.,  which  gives  a  loss  of  only  2 -11  per  cent,  in 
one  month. 

The  following  are  some  extracts  from  work  done  by 
Prof.  Boyce  on  the  germicidal  properties  of  sodium  hypo- 
chlorite. 

The  stock  solution  used  was  10  per  cent,  available 
chlorine  by  volume. 

The  method  adopted  was  as  follows  : — 

By  means  of  a  sterilised  pipette  5  c.c.  of  a  known  hypo- 
chlorite solution  were  added  to  5  c.e.  of  an  abundant  broth 
cultivation  in  a  sterilised  flask.  Thi>  was  allowed  to  stand 
in  contact  for  2 — 2|  hours,  with  constant  shaking  to  ensure 
complete  admixture,  and  then  sub-cultures  were  made  in 
three  broth-tubes  by  means  of  a  platinum  wire  loop,  taking 
every  precaution  against  contamination.  The  three  tubes 
were  then  incubated  at  35"  C,  and  examined  on  the  next 
and  following  days. 

The  accompanying  table  shows  the  results:  — 


Time  of  Contact . .     1  %  lor  2\  Hrs. 


Age  of  Sub-culture  24  Hrs. 


i  °  ,  for  20  His.  i  %  for-  2  H rs.  1       lor  2  Hrs. 


21  His. 


24  Hrs.       4S  Hrs.   j    H  Rv<.       is  Hr«. 


Bacillus  coli i     Good  growth       Very  slight  growth    Growth    Abundant     V.  s..g. 

growth. 
typhosus  ,.  „  „  ..  N. 

choleras.       Slight  growth  „  TCo  Slight 

growth,      growth: 
„        anthracis  „ 


N.  g. 
G. 


J  '  .  for  -j  Hrs. 


24  Hrs.       48  Hrs. 


V.  s.  g. 
N.  l-. 


.'i       for  2  Hrs. 


No  growth. 


No  growth. 
G. .  Grew  ultimately. 
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This  table  shows  that  under  a  very  severe  test  3  per 
cent,  solution  (0'3  per  cent,  available  chlorine)  kills 
the  above-named  organisms,  with  the  exception  of 
anthrax  when  spore-bearing,  under  which  circumstances 
anthrax  is  one  of  the  most,  if  not  the  most,  resistant  of  all 
bacilli. 

Experiments  with  putrid  egg  and  broth  solution  showed 
that  the  sterilisation  was  effected  with  2  per  cent,  hypo- 
chlorite (0-2  per  cent,  available  chlorine),  while  with 
1  per  cent,  (()•  1  per  cent,  available  chlorine)  all  organisms 
present  but  the  hay  bacillus  were  killed. 

A  number  of  experiments  were  made  with  albumin  as 
follows:  — 

1  c.c.  pure  white  of  ejjpr  was  added  to  5  c.c.  broth  culture, 
and  then  5  c.c.  hypochlorite  solution.     It  was  found  that  the 


hypochlorite  decomposed  the  white  of  egg  without  an. 
appreciable  retardation  of  its  action. 

This  is  an  important  consideration,  as  all  sewage  contains- 
albumin. 

As  Prof.  Boyce's  investigation  does  not  apply  to  the 
anthrax  bacillus  when  spore-bearing,  I  undertook  some 
experiments  to  find  out  what  concentration  and  what  length 
of  time  was  required  to  destroy  the  organism  under  these 
circumstances  with  sodium  hypochlorite.  I  followed  the 
same  method  as  that  employed  by  Prof.  Boyce,  but  made 
my  sub-cultures  after  a  contact  of  one,  teu,  aud  thirty 
minutes  respectively,  using  as  a  stock  solution  an  anthrax 
broth  cultivation,  which  was  incubated  until  the  presence  of 
spores  was  observed  microscopically.  My  results  are  given 
in  the  adjoining  table  :  — 


Method  of  Experiment. 

Percentage  of  Disinfectant 
present. 

After 
1  min. 

After 
lOmins. 

After 
SOmins. 

- 

Remarks. 

1. 

5  c.c.  broth  +  5  c.c.  (10  %  av.  cl.  sol.) 

53       stuck  sol.,  5  :  :  av.  cl. 

0 

0 

0 

Gelatine  stab  culture.  Ccnr- 
pletely  sterilised. 

L». 

(5  °/e  av.  cl.  sol.) 

25%         „          Si     .  av.  cl. 

+ 

+ 

0 

Gelatine  streak  culture.  Not  2 
was  retarded. 

3. 

+ 

0 

fl 

Gelatine  stab  culture. 

4. 

(2  %  av.  cl.  sol.) 

10%          ,.          1        av.  cl. 

+ 

+ 

+ 

Gelatine  streak  culture.  No.  3 
retarded,  but  not  destroved. 

5. 

(1  %  av.  cl.  sol.) 

5%           „         0"5       av.  el. 

+ 

+ 

+ 

Gelatine  streak  culture.  Abun* 
dant  growth. 

lHr. 

2  Hrs. 

3  Hrs. 

H  Hrs. 

6. 

"             "             " 

„             it                    ,, 

+ 

+ 

+ 

0 

No.  3  hindered,  but  not  des- 
troyed. 

0  Sterilised. 

No.  4,  after  24  hours'  contact  a  sub-culture  showed  a 
growth  in  three  days,  which  proved  to  be  anthrax  ;  there- 
fore Ivypochlorite  of  soda,  1  per  cent,  available  chlorine,  will 
not  kill  anthrax  spores  in  24  hours,  but  will  only  retard 
their  growth. 

To  destroy  the  spores  the  solution  must  contain  2  ■  5  per 
cent,  available  chlorine,  and  must  act  for  30  minutes.  It  is 
almost  impossible  to  compare  work  done  on  this  subject  by 
one  investigator  with  that  done  by  another,  as  each  man  has 
his  own  particular  methods,  so  that  the  figures  given  have 
very  little  relation  to  each  other ;  also  one  cultivation 
differs  materially  from  another  in  regard  to  its  activity, 
depending  ou  its  attenuation,  that  is  to  say,  the  length  of 
time  it  has  been  artificially  cultivated  since  it  last  passed 
through  a  living  body. 

As  far  as  one  can  judge  from  the  results  I  have  collected, 
it  seems  that  chlorine  acts  equally  energetically  whether  it 
be  gaseous  or  in  the  form  of  bleaching  powder  or  sodium 
hypochlorite.  All  three  have  a  great  advantage  over 
corrosive  sublimate,  carbolic,  and  the  numerous  cresol  dis- 
infectants, in  that  chlorine  dissolves  albumen  instead  of 
precipitating  it,  thereby  helping  to  disintegrate  solid  ficcnl 
matter,  which  is  necessary  before  complete  sterilisation  is 
possible. 

In  cases  where  there  is  a  large  amount  of  albumen  present 
an  excess  of  the  disinfectant  is  necessary,  as  a  portion  of 
the  oxidising  power  is  exhausted  in  the  simple  oxidation  of 
organic  matter  before  the  bacteria  themselves  are  acted  on. 
This,  of  course,  applies  to  all  disinfectants  which  rely  on 
oxidation,  t  )n  the  other  hand,  where  phenol,  &c.  are  used, 
the  albumen  is  made  insoluble,  and  bacteria  imbedded  in  a 
casing  of  insoluble  albumen  never  come  in  contact  with  the 
disinfectant,  however  large  the  quantity  present  mav  be, 
aud  these  bacteria,  when  the  conditions  become  more 
favourable,  are  a  serious  source  of  infection. 

I  found  that  a  1  per  cent,  available  chlorine  sodium 
hypochlorite  solution  dissolved  white  of  egg  readily  with 
liberation  of  chlorine. 

Comparison  of  sodium  hypochlorite  with  other  dis- 
infectants gave  the  following:  — 

{2-5  per  cent,   available  chlorine   acted   in 
£  hour. 
5-0  per  cent,  available  chlorine   acted   in 
1  minute. 
5-0  per  cent,  phenol  did  not  sterilise. 
0"5  per  cent,    mercuric  chloride   acted  in 
1  minute. 


+  Unsterilised. 
Unfortunately,   owing  to  its  extremely  poisonous    nature 
and  high  price,  corrosive  sublimate  is  not  generally  applic- 
able. 

Amongst  the  many  advantages  possessed  by  sodium 
hypochlorite  is  the  fact  that  it  is  miscible  with  water  in  any 
proportion,  even  in  the  presence  of  large  quantities  of  salt, 
and  as  it  readily  gives  off  chlorine,  colonies  of  bacteria 
which  have  been  left  on  the  walls  of  sewers  above  the 
present  water  level  are  destroyed,  which  would,  of  course, 
have  escaped  in  the  case  of  ordinary  liquid  disinfectants. 

In  conclusion  I  must  express  my  thanks  to  Prof.  Boyce 
for  permission  to  make  use  of  his  results,  and  for  help  ghen 
me  in  my  own  work. 

EXPORTS  OF  HEAVY  CHEMICALS. 

BY   EUSTACE  CAREY. 

A  series  of  interesting  and  able  articles  under  the  title 
"  Made  in  Germany  "  have  beeu  appearing  recently  in  the 
New  Review,  the  one  in  the  May  number  being  of  especial 
interest  to  us.  The  writer  shows  how  the  chemical  trade 
has  grown  in  other  parts  of  the  world  to  a  greater  extent 
than  in  the  United  Kingdom,  and  he  states  why  this  has 
been  so.  But  in  speaking  of  "  heavy  chemicals  "  the  author 
gives  figures  showing  apparently  a  great  decrease  in  business 
in  1895  as  compared  with  1873.  The  statement  shows  that 
in  1873  the  exports  of  heavy  chemicals  were  to  the  value 
of  close  upon  3,000,000/.,  whereas  in  1895  the  exports  were 
only  some  1, 560,000/. — a  very  considerable  decrease. 
Quantities,  however,  are  omitted,  and  it  is  satisfactory  to 
know  that  the  quantity  exporteil  has  by  no  means  diminished. 
but,  on  the  contrary,  has  increased,  as  the  following  table 
shows  :  — 


Soda  ash 

„     crystals 

Bicarbonate 

<  :iustie  soda 

Bleaching  powder 


Tons  in  1873. 


•JHS!  1     Total  alkali 
KU8S         '"'r  '■'•"'■ 


Tons  in  1885. 


lMf]    Total  alkali 
fg'Ji,  !  at   100 

Bills        'l,r.™?k 


69,6211 


=  177,512 


It  must  be  remembered  that  1873  was  a  year  of  excep- 
tionally high  prices  and  of  high  costs,  whereas  1895  was 
perhaps  the.  lowest  on  record. 
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ON  BUSTER  STEEL  AND  SOME  POINTS 
CONCERNING  ITS  FORMATION. 

BY     T.    W.    HOGG. 

Notwithstanding  the  enormous  and  increasing  quantities 
i)f  steel  now  being  made  by  other  processes,  the  higher 
qualities  of  steel  are  still  largely  dependent  upon  the  old 
cementation  process  for  their  production. 

This  process  is  so  simple  that  it  has  offered  little 
opportunity  for  alteration  or  improvement.  It  is  conducted 
now  in  the  same  manner  as  it  was  when  first  introduced 
into  this  country,  and  practically  nothing  is  known  of  its 
early  history. 

Simple  as  this  process  is,  it  has  so  many  points  of  purely 
chemical  and  scientific  interest  that  it  has  frequently  been 
the  subject  of  prolonged  investigation,  but  it  is  questionable 
whether  any  more  definite  or  important  information  has 
been  added  to  our  knowledge  since  Percy  wrote  his  famous 
treatise  on  the  metallurgy  of  iron  and  steel. 

Briefly  described,  the  process  consists  in  imbedding  bars 
of  iron  in  charcoal,  contained  in  a  suitable  rectangular 
chest.  This  is  then  closed  effectively  to  prevent  the 
entrance  of  air,  the  temperature  is  gradually  increased 
until  it  is  considerably  above  a  red  heat,  and,  after  several 
days  of  this  treatment,  the  iron  becomes  impregnated  with 
a  sufficient  quantity  of  carbon  to  convert  it  into  steel. 

It  has  occurred  to  me  that  a  short  paper  upon  this 
subject  would  be  of  some  interest  to  the  members  of  this 
Section,  more  especially  when  it  is  remembered  that  steel 
was  made  in  this  locality  by  this  process  probably  even 
before  it  reached  Sheffield,  and  at  the  present  time  I 
believe  that  the  only  makers  of  blister  steel  left  in  this 
district  are  Messrs.  John  Spencer  and  Sons,  of  Newburn. 

An  important  noticeable  peculiarity  of  the  bars  of  iron 
after  they  have  been  converted  into  steel  by  this  cementa- 
tion process,  is  that  they  are  covered  with  numerous  blisters 
of  varying  size,  sometimes  even  a  foot  in  length,  but 
generally  they  only  vary  between  a  quarter  of  an  inch  to 
two  inches  across. 

Although  there  has  always  been  a  certain  amount 
of  doubt  as  to  the  origin  of  these  blisters,  the  real 
cause  of  them  seems  to  have  been  known  to  earlier 
observers  than  Percy,  who  ascribed  their  production  to  the 
presence  of  intermixed  slag  or  cinder.  The  gradual  action 
of  carbon  or  steel  at  a  high  temperature  upon  the  inter  • 
posed  silicate  of  protoxide  of  iron  reduces  the  protoxide 
of  iron  to  the  metallic  state  with  the  liberation  of  carbonic 
acid,  which  causes  the  hot  softened  metal  to  expand  in  the 
form  of  a  blister.  It  is  a  fact  that  previous  fusion  of  the 
iron,  so  as  to  free  'it  from  all  intermixed  slag,  completely 
prevents  the  formation  of  these  blisters  (Percy,  Journal  I. 
Steel  Inst.  1878).     I  am  not  aware,  however,  that  anyone 


has  called  attention  to  the  fact  that  careful  inspection  of  the 
interior  of  the  blisters  under  a  low  degree  of  magnification 
seldom  fails  to  reveal  the  presence  of  globules  of  slag  or 
glassv  material  often  in  very  large  numbers.  The  globules 
which  occur  most  frequently  are  very  small,  perfectly 
transparent,  and  colourless.  As  a  rule,  the  brilliant,  metallic, 
highly-illuminated  surface  of  the  interior  of  the  blister  is 
so  dazzling  that  these  globules  easily  escape  notice,  but 
they  are  always  present  in  more  or  less  abundance,  and  are 
doubtless  due  to  the  metallic  constituent  of  the  slag  being 
gradually  reduced  and  deposited.  Occasionally  there  are 
present  brownish,  transparent  globules,  some  opalescent 
with  a  greenish  tinge,  and,  more  rarely,  others  perfect!) 
black  and  opaque,  possibly  these  latter  are  the  initial  con- 
dition, and  the  colourless  globules,  the  final  condition  of 
the  interposed  slag. 

Many  years  ago  I  cut  out  several  of  these  blisters  and 
determined  the  intermixed  slag,  and  also  the  silicon  present 
in  combination  with  the  iron. 

The  following  table  contains  some  of  the  results  : — 

Blisters  from  Different  Grades  of  Cementation 
Steel. 


In  a  paper  read  before  the  British  Association  in  1879, 
Mr.  H.  S.  Bell  described  some  experiments  made  to 
ascertain  the  proportion  of  silicon  present  in  the  blistered 
and  unblistered  portions  of  the  bar,  and  he  concluded  that 
his  results  showed  a  marked  increase  in  the  silicon  where- 
ever  the  blisters  occurred.  This  would  be  an  important 
fact  if  true,  but  I  feel  pretty  certain  that  this  observer  has 
fallen  into  the  error  of  ascribing  the  silica  obtained  in  the 
ordinary  method  of  analysis  to  silicon,  whereas  it  is  in  all 
probability  mostly  due  to  the  decompositiou  of  the  inter- 
mixed slag  existing  naturally  in  the  iron.  The  intermixed 
slag  of  course  will  be  most  abundant  at  the  blistered  portions 
of  the  bar. 

In  connection  with  these  blisters  I  have  much  pleasure 
in  showing  you  a  curious  and  extremely  rare  substance 
which  I  have  only  met  with  upon  two  occasions.  It 
completely  filled  the  blisters  and  in  appearance  strongly 
resembles  a  metallic  growth.  It  is  a  mass  of  irregular 
metallic  filaments  of  the  same  composition  as  the  surface 
of  the  bar  underneath  the  skin,  excepting  that  it  contains 
an  unusual  proportion  of  interposed  slag.  I  have  not 
determined  the  exact  quantity  of  this  slag,  but  different 
portions  of  the  substance  have  yielded  impure  silica  to  the 
extent  of  2-90  per  cent.,  2-08  per  cent.,  and  1*85  per  cent, 
respectively.  It  would  appear,  therefore,  that  this  slag  is 
irregularly  distributed  throughout  the  mass. 

It  is  probable  that  during  the  early  stage  in  the  formation 
of  a  blister  there  will  be  present  numerous  metallic  threads 
of  steel  which  have  been  gradually  drawn  out  between 
those  portions  of  the  metal  in  perfect  contact.  The 
internal  appearance  of  many  blisters  is  strongly  suggestive 
of  this.  After  a  time  these  threads  will  break  and  leave 
the  cavity  with  an  exceedingly  rough  and  irregular  surface. 
In  what  manner  the  curious  spongy-looking  mass  of  steel 
which  I  show  you  is  formed  I  have  no  opinion  to  offer.  It 
must  be  a  very  unusual  occurrence,  perhaps  it  is  actually  a 
metallic  growth  similar  to  those  so  well  known  in  the  cases 
of  gold,  silver,  and  copper.  It  contains  1*06  per  cent,  of 
carbon. 

Coming  now  to  the  interesting  questions  with  regard  to 
the  method  by  which  the  bar  of  iron  becomes  gradually  im- 
pregnated with  carbon.  The  various  speculations  upon 
this  subject  have  been  so  well  treated  by  Percy,  that  old  as 
his  book  is,  our  increase  of  knowledge  upon  the  properties 
j  of  iron  and  carbon  has  been  so  slight  and  uncertain,  it 
may  still  be  advantageously  referred  to  for  the  consideration 
of  many  of  the  questions  involved. 

The  only  attractive  addition  to  our  theories  concerning 
the  impregnation  of  the  iron  with  carbon  is  the  diffusion 
theory  of  Marsden  (Journal  of  the  Iron  and  Steel  Inst., 
1881,  I.,  p.  233).  This  theory,  however,  does  not  differ 
from  Percy's  otherwise  than  by  concluding  that  the  enrbon 
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really  permeates  the  porous  mass  of  iron  and  does  not  com- 
bine with  it,  but  remains  existing  a-  an  extremely  finely 
divided  amorphous  carbon.  No  other  evidence  for  this  is 
offered  than  the  fact  that  carbon  can  be  extracted  from,  as 
well  as  introduced  into  solid  iron  by  a  process  of  cementa- 
tion, and  that  porcelain  embedded  in  finely  divided  carbon 
gradually  beoomes  permeated  throughout.  There  is  plenty 
of  evidence,  taken  altogether,  showing  that  it  is  pretty 
certain  that  the  carbon  in  Blister  steel  is  in  a  state  of  com- 
bination with  the  iron.  The  fact,  that  in  all  grades  of 
Blister  steel,  even  in  the  hardest,  the  carbon  is  in  a  condition 
which  readily  combines  with  hydrogen  and  is  evolved  as  a 
hydrocarbon  on  treatment  with  hot  dilute  hydrochloric  or 
sulphuric  acid ;  also  that  it  forms  a  compound  on  treatment 
with  nitric  acid  easily  soluble  in  this  acid,  would  seem  to 
indicate  the  absence  of  amorphous  carbon  to  any  consider- 
able extent.  1 1  is  not  improbable  that  the  small  proportion 
of  amorphous  carbon  sometimes  present,  is  in  fact  really  due 
to  the  decomposition  during  slow  cooling  of  the  normal 
carbide  of  iron  diffused  throughout  the  mass. 

The  following  experiments  give  a  little  further  informa- 
tion with  regard  to  the  actual  distribution  of  carbon  in 
different  parts  of  the  bar  :  — 

Portions  from  each  of  two  cemented  bars  of  different 
degrees  of  hardness  were  taken.  These  bars  were  fresh 
from  the  furnace  and  had  not  been  long  exposed  to  the 
atmosphere.  They  were  well  scrubbed  with  fine  sand  and 
water  with  a  hard  brush,  so  as  to  perfectly  remove  all 
loosely  adherent  matter.  These  bars  were  then  carefully 
planed  so  as  to  take  off  as  little  from  the  surface  as 
possible.  This  first  layer  or  skin  was  kept  by  itself. 
Another  small  thickness  was  planed  off,  and  this  operation 
continued  until  the  centre  of  the  bar  was  reached. 

The  carbon  was  then  ascertained  by  colour-test  in  each 
layer,  and  the  results  obtained  are  given  in  the  following 
table  :  — 

Carbon   i-.\   Colour-Test  in  Different  Layers  from 
Blister  Steel. 


A. 

B. 

} 

Per  i 
0-03 
0-84 
0-81 
0-63 

o-ft> 

0-57 
fl-45 

Per  Cent. 

3rd                  

0-34 

1117 

»■  in 

5th     

035 

O'M 

111", 

i.v  eombusi '  i 
of  the  bar. .. 

Total  Carbon 

in  a  sec!  ion 

0  7s 

035 

The  first  layer  or  skin  showing  the  very  low  carbon 
by  colour  test  gave  a  very  large  quantity  of  black  insoluble 
■natter.  At  firsl  this  was  thought  to  be  amorphous  carbon  ; 
further  examination,  however,  proved  it  to  be  black 
magnetic  oxide  of  iron.  The  total  carbon  present  in  this 
tir.-t  layer  was  then  ascertained  by  combustion,  and  the 
quantity  found  was  in  A,  0- 16  per  cent.,  and  in  B,  0'  18  per 
.•.ut.,  thus  -bowing  the  surprising  fact  that  the  actual 
surface  of  the  bar  contains  comparatively  speaking  a  very 
small  proportion  of  carbon.  The  highest  carbon  is  imme- 
diately underneath,  and  then  gradually  decreases  until  the 
centre  of  the  bar  is  reached,  t  If  course,  in  cases  of  higher 
degrees  of  carburisatinn,  there  will  be  less  and  less  difference 
between  the  surface  and  centre  as  the  bar  approaches 
saturation. 

The  first  layer  of  low  carbon  steel  is  easily  visible  upon 
m  etched  complete  section  of  a  different  bar  from  the  two 
referred  to  above.  The  layer  appears  to  be  of  such  small 
thickness  that  very  little  weathering  or  rusting  would 
remove  it.  id  detect  this  first  layer  of  low  carbon  steel  it 
is  necessary  to  examine  a  bar  which  has  not  rusted.  Of 
course  tt»  etching  merely  shows  that  there  is  a  first  layer 
of.  something  different  from  tin  rest  "t  the  bar,  and  it  is 
highly  interesting  as  a  corroboration  of  the  differences  which 
I  noticed  chemically  many  years  ago.  I  also  -how  a  very 
beautiful  i  ffect  obtained  by  ctel  i  ig  a  section  of  an  extremely 
high  carbon  bar.  one  containing   close   upon  2  per  cent.  «'f 


carbon.  This  appears  to  indicate  that  the  iron  has  reached 
a  certain  degree  of  saturation  with  a  carbide,  and  then  this 
or  some  other  carbide  has  commenced  to  crystallise  out  in 
acicular  needles,  one  of  which  you  will  notice  is  three- 
quarters  of  an  inch  in  length. 

The  theory  of  the  formation  of  steel  by  the  cementation 
process  appears  to  be  fairly  comprehensible  if  we  picture 
the  precipitation  of  amorphous  carbon  in  such  a  way  upon 
the  surface  of  the  bar  as  to  bring  the  particles  of  carbon 
into  perfect  molecular  contact  with  the  iron,  combination 
would  then  immediately  take  place.  The  carbide  of  iron 
thus  formed  upon  the  surface  then  slowly  diffuses  throughout 
the  rest  of  the  bar.  The  crude  bars  of  iron  have  always 
a  thin  layer  of  scale  or  magnetic  oxide  upon  them.  This 
magnetic  oxide  during  the  process  of  cementation  will 
become  a  thin  layer  of  spongy  steel.  During  the  cooling  it 
is  possible  that  this  layer  of  spongy  steel  will  oxidise,  and 
in  doing  so  decarbonise  the  surface  to  a  slight  depth.  This 
may  account  for  the  presence  of  the  first  low  carbon  layer 
which  I  have  drawn  attention  to. 

The  altercate  heating  and  cooling  several  times  of  a  bar 
of  iron  embedded  in  charcoal  at  length  develops  an  un- 
mistakable layer  of  spongy  metal,  if  the  temperature  has 
not  been  too  high,  which  actually  begins  to  peel  away 
from  the  bar,  and  I  show  an  excellent  example  of  this. 

In  conclusion,  I  have  not  considered  the  probability  of 
the  formation  of  Mond's  ferrocarbonyl,  Fe(CO)5,  as  of  any 
importance  in  connection  with  the  impregnation  of  iron  with 
carbon  in  this  process.  Undoubtedly  it  must  be  present  at 
the  earlier  part  of  the  process.  The  temperature  at  which 
most  of  the  impregnation  takes  place,  however,  is  much 
too  high  to  allow  the  ferrocarbonyl  to  exist.  The  presence 
of  this  ferrocarbonyl  at  the  beginning  of  the  process  will 
account  for  the  fact  that  the  charcoal  and  the  black  dust 
which  is  always  formed  contains  a  considerable  proportion  of 
iron  in  the  metallic  state.  The  black  dust  contains  about 
25  per  cent,  miueral  matters,  the  accumulated  ash  of  the 
charcoal,  and  3'9  per  cent,  iron  in  the  metallic  state. 

This  paper  was  accompanied  by  many  specimens  illus- 
trative of  the  facts  described. 

Discussion. 

The  Chairman  inquired  whether  the  degree  of  conversion 
of  the  iron  into  steel  depended  upon  the  temperature  or 
only  upon  the  length  of  time  that  the  iron  remained  in  the 
converting  chests.  Was  the  temperature  ascertained  liv  a 
copper  ball  pyrometer  or  similar  means,  and  did  .Mr.  Hogg 
suppose  that  the  temperature  influenced  the  production  of 
the  blisters  ? 

Mr.  Hugo:  The  adjustment  of  the  temperature  is  left 
entirely  to  the  judgment  of  the  workman,  nut  trial  bars  are 
withdrawn  from  the  chests  and  indicate  how  far  the 
conversion  has  proceeded.  The  extent  of  the  conversion 
of  the  iron  into  steel  depends  upon  the  length  of  time 
during  which  the  heating  is  continued.  The  temperature 
would  probably  affect  the  size  of  the  cavities,  and  masses 
of  spongy  steel,  such  as  those  exhibited  occupying  cavities, 
would  fuse  and  run  down  when  the  temperature  was  raised. 

Mr.  JOHN  PaitiNSOH  said  that  the  author  had  not 
touched  upon  the  question  of  the  form  in  which  the  carbon 
was  conveyed  into  the  iron,  whether  by  the  direct  com- 
bination of  the  carbon  of  the  charcoal  or  through  the 
agency  of  a  gaseous  carbon  compound.  Since  Dr.  Percy 
published  his  well-known  experiments  on  the  subject  a 
good  deal  of  work  had  been  done  with  reference  to  the 
decomposition  of  carbon  monoxide  by  metallic  iron  and  its 
oxides,  and  it  occurred  to  him  that  these  reactions  probably 
played  an  important  part  in  the  process.  The  charcoal  used 
would  contain  a  good  deal  of  occluded  gas,  chiefly  air.  and 
the  oxygen  in  it  would  form  carbon  monoxide  when  the 
temperature  was  raised,  and  the  black  oxide  on  the  outer 
portions  of  the  bars  would  also  give  rise  to  some  earbon 
monoxide,  so  that  tin  atmosphere  in  the  interior  of  the 
chests  would  consist  chiefly  of  this  gas.  In  his  researches 
on  the  dissociation  of  the  oxides  of  carbon  by  oxides  of 
iron.  Sir  Low  thian  Bell  had  obtained  some  remarkable  results ; 
by  passing  a  current  of  carbon  monoxide  over  oxide  of 
iron  he  obtained  deposits  of  carbon  of  over  twice  the 
weight    of    the   iron    employed,   and    the    whole    of    this 
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•carbon  was  due  to  the  dissociation  of  carbon  monoxide. 
He  (Mr.  Pattinson)  had  seen  quite  huge  masses  of 
carbon,  over  a  cubic  foot  in  bulk,  deposited  by  a  similar 
reaction  in  the  flues  leading  from  blast  furnaces  to  the 
heating  stoves,  and  these  deposits  bad  generally  formed 
around  pieces  of  iron  that  happened  to  be  there.  Again,  in 
the  bricks  used  as  a  lining  for  the  blast  furnaces  themselves 
the  1  or  2  per  cent,  of  iron  iu  the  clay  acted  in  a  similar 
way  when  exposed  to  the  atmosphere  of  the  upper  part  of 
the  furnace,  resulting  in  a  deposition  of  considerable 
amounts  cf  carbon  in  the  substance  of  the  brick  itself. 
The  bricks  were  permeated  throughout  with  carbon  and 
became  swollen  and  quite  friable  and  easily  disintegrated. 
He  was  inclined  to  think  that  a  similar  reaction  would 
take  place  in  the  converting  chests  and  the  decomposition 
of  carbon  monoxide,  which  begins  below  a  red  heat,  would 
give  rise  to  deposits  of  finely-divided  carbon  and  from  these 
the  iron  would  take  up  its  carbon  and  not  directly  from  the 
■charcoal.  The  whole  subject  was  one  of  great  interest  and 
the  members  were  much  indebted  to  Mr.  Hogg  for  bringing 
u  before  them. 

Prof.  Louis  would  like  to  ask  Mr.  Hogg  whether  he  had 
ever  analysed  the  gaseous  contents  of  the  blister  cavities. 
Mr.  Hogg  had  quoted  the  statements  of  Percy  with 
reference  to  the  origin  of  the  blisters  but  with  all  due 
•deference  to  the  high  authority  of  his  old  teacher,  he  (Prof. 
Louis)  could  not  believe  that  ferrous  silicate  could  be 
reduced  by  carbon  in  the  absence  of  a  base.  He  had  never 
yet  examined  any  sample  of  hammer-  or  roll-slag  without 
finding  in  it  a  considerable  amount  of  magnetic  oxide  and 
he  would  suggest  that  the  blisters  were  due  to  gas  formed 
by  the  reduction  of  magnetic  oxide  and  not  of  ferrous 
silicate:  it  would  be  of  interest  to  know  whether  this  gas 
was  carbon  monoxide  or  carbon  dioxide. 

He  quite  agreed  with  Mr.  Pattinson's  suggestion  as  to  the 
probability  of  the  carbon  penetrating  into  the  iron  by  the 
deposition  of  finely-divided  carbon  from  the  dissociation  of 
carbon  monoxide ;  but  even  admitting  that,  there  still 
remained  the  fact  that  solid  iron  and  solid  carbon  combined 
together  at  a  temperature  much  below  the  fusing  poiut  of 
the  metal.  With  regard  to  the  fact  mentioned  in  the  paper 
that  the  extreme  outside  of  the  converted  bars  was  poorer 
in  carbon  than  portions  nearer  the  centre  he  thought  that  it 
•night  possibly  be  due  to  decarburisation  having  taken 
place  subsequently  to  the  conversion,  during  the  gradual 
cooling  down  of  the  pot,  and  suggested  that  it  would  be  of 
interest  to  quench  a  converted  bar  the  instant  it  was 
sufficiently  carburised,  and  to  then  ascertain  the  amount  of 
•carbon  at  different  depths  towards  the  centre  of  the  bar. 

Mr.  Hue;  in  reply  to  Prof.  Louis  said  that  he  was  not 
aware  that  the  gases  from  the  blister  cavities  had  ever  been 
examined.  It  was  a  matter  of  considerable  difficulty  to 
secure  a  sample  of  the  original  gas,  as  many  of  the  cavities 
communicated  with  the  a:r,  and  in  his  own  endeavours  to 
•collect  the  gases,  he  had  never  found  either  carbon 
monoxide  or  dioxide  present,  but  only  air,  so  that  he  did 
.not  for  a  moment  suppose  that  his  samples  were  in  any  way 
samples  of  the  gases  really  contained  in  the  cavities.  With 
regard  to  Prof.  Louis'  objection  to  the  theory  based  upon 
the  reduction  of  ferrous  silicate,  there  was  no  doubt  that 
the  black  opaque  globules  found  in  a  large  number  of  the 
blisters  were  practically  mill  cinder  and  not  ferrous  silicate. 

Meeting  held  May  14th,  1896. 
On   this  occasiou  the  President  visited  the  Section,  and 
was  entertained  at  dinner.     The  proceedings  of  the  meeting 
will  appear  iu  a  subsequent  issue. 
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'THE  "CORROSION  OF  IRON  BY  RAW  TAP. 

BY    F.    J.    R.    CABULLA. 

Coal  or  gas  tar  is  very  extensively  used  for  protecting  from 
ru^t  iron  surfaces  exposed  to  the  weather,  especially  in 
chemical  works  where  the  atmosphere  is  more  than 
normally  destructive  of  this  metal.  This  is  the  reason  for 
bringing  before  you  a  remarkable  example — or  what 
appears  to  be  one — of  the  danger  that  the  careless  or 
ignorant  use  of  raw  tar  as  a  substitute  for  paint  may  entail. 
The  two  bolts  here  exhibited,  originally  12  in.  by  1  j  in. 
thick,  which  are  so  thoroughly  corroded  as  to  present  the 
appearance  of  having  been  soaked  in  some  dilute  acid  for  a 
considerable  time  were  found  in  this  condition  when  takeu 
out  of  the  valve  boxes  of  a  pump  through  which  only  water 
from  a  well  for  the  general  supply  of  the  works  had  been 
passed.  The  bolts  which  act  as  stops  to  prevent  the 
excessive  rise  of  circular  india-rubber  valves  were  always 
completely  immersed  in  the  water.  The  only  explanation 
of  this  corrosion  that  has  been  arrived  at  is  that  tar  residues 
known  to  exist  on  the  surface  soil  have  communicated  this 
undesirable  property  to  the  water  in  the  well.  A  chemical 
examination  confirms  this.  The  water  was  found  to  be 
basic,  which  might  be  expected  from  its  strong  smell  of 
naphthalene  or  gas  liquor.     It  yielded  on  analysis  : — 

Parts  per  100,000. 

Total  sulids  at  110' 83 

Free  ammonia 0"43 

Albuminoid  ammonia o*0l 

Chlorides  expressed  as  chlorine ]'2-20 

Carbonates  expressed  as  CaCo3 22-00 

This  water  has  eaten  into  iron  to  the  extent  seen  on  the 
surface  of  these  bolts  which  show  indentations  in  places 
exceeding  §  of  an  inch  in  depth.  That  this  corrosive  action 
is  due  to  something  communicated  by  the  tar  would  appear 
to  be  indicated  by  the  fact   that  similar  holts  in  a  pump  at 


J 


,rffj»„ 


the  same  works  used  for  raising  tar,  and  that  only,  also 
show  corrosion  of  a  similar  character  although  not  quite  so 
pronounced.  The  bolts  in  another  pump,  lifting  river  water 
in  the  same  place,  show  no  signs  of  corrosion,  which  goes 
some  way  to  indicate  the  common  origin  of  the  damage  iu 
the  two  other  cases. 

From  a  consideration  of  the  analysis  of  the  water  given 
above,  one  may  reasonably  suspect  that  the  presence  of 
ammonium  chloride,  a  considerable  constituent  of  some  gas 
liquors  and  which  therefore  must  be  frequently  present  in 
crude  tar,  may  contribute  to  the  corro-ive  properties  of  this 
water. 

The  remarkable  character  of  the  corrosion  which  is  so 
much  localised  in  various  places  leaving  much  of  the  surface 
of  the  bolts  almost  untouched  suggests  the  formation  of 
galvanic  couples  at  a  number  of  points  in  the  neighbourhood 
of  which  the  whole  of  the  actiou  has  taken  place.  The 
oxide  of  iron  that  is  sometimes  present  in  wrought  iron  in 
the  form  of  slag  left  between  the  laminae  of  which  such 
iron  is  composed,  may  account  for  this  peculiarity. 
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Whatever  the  exact  explanation  may  be,  the  examples 
before  you  certainly  impress  one  with  the  necessity  for 
neutralising  the  cause  of  this  corrosion  before  using  crude 
tar  as  a  protection  for  iron  surfaces.  Cases  could  be  cited 
of  gas  holders  that  have  been  quite  damaged  by  having 
been  coated  with  raw  tar  without  preparing  it  in  any  way. 
A  note  abstracted  from  a  German  source  and  given  on  page 
4SO  of  the  Journal  of  the  Iron  and  Steel  Institute  No.  II. 
1 892  is  worth  quoting  as  it  describes  how  tar  should  be 
prepared  for  use  on  iron  and  is  otherwise  instructive. 

"  Raw  tar  is  not  adapted  for  use  in  coating  iron.  The 
coating  produced  rapidly  scales  away  and  destroys  the  metal, 
the  action  being  due  to  the  carbolic  acid,  which  is  present 
in  the  tar.  If  this  tar,  however,  is  heated  with  2  or  ;i  per 
cent,  of  lime  to  neutralise  the  acid,  it  may  afterwards  he 
used  without  injury  to  the  iron,  and  at  the  same  time  give 
a  satisfaetoi'}'  coating  to  the  metal." 

It  will  not  escape  notice  that  carbolic  acid  is  here  given 
as  the  injurious  constituent  whereas  the  contaminated  water 
first  referred  to  is  of  a  basic  character.  As  ammonia  is 
also  generally  present  in  tar  it  is  not  unreasonable  to 
suppose  that  lime  possesses  a  permanent  neutralising  power 
for  the  acid  that  the  volatile  alkali  does  not  possess. 

It  is  almost  superfluous  to  add  that  the  carbolic  acid  so 
injurious  to  iron  is  the  very  thing  wanted  for  the  protection 
of  wood.  Therefore  when  coating  with  tar  a  railway  tank 
wagon  for  example,  the  proper  method  would  seem  to  be, 
first  to  coat  the  iron-work  with  tar  that  has  been  heated 
with  lime  in  the  manner  described  and  after  that  to  coat  the 
wooden  frame  work  with  raw  tar. 

Discussion. 

Dr.  F.  Clowes  questioned  the  accuracy  of  the  inference 
that  carbolic  acid  was  the  active  agent  in  the  corrosion 
of  iron  by  crude  tar. 

Mr.  L.  Archbvtt  mentioned  a  case  in  which  creosote 
had  leaked  into  an  iron  boiler  and  corrosion  certainly  did 
take  place. 

Mr.  G.  J.   Ward    said  that   galvanised  sheets  corroded 


rapidly  if  coated  with  tar  as  usually  applied,  i.e.,  simply 
heated  to  drive  away  the  ammonia. 

Mr.  John  White  said  that  the  analysis  of  the  water  that 
caused  the  corrosion  showed  only  0'43  part  per  100,000  of 
free  ammonia,  whilst  the  chlorine  as  chlorides  amounted 
to  12  •  20  parts.  He  was  hardly  disposed  to  think  that  under 
the  circumstances  any  importance  could  be  attached  to  the 
presence  of  ammonium  chloride  in  the  water.  The  amount 
of  carbonate  of  lime  was  rather  high,  being  22  parts  per 
1 00,000.  The  corrosion  of  the  bolts  was  very  similar  to 
that  in  the  spout  of  a  kettle  that  he  once  saw,  and  which  he 
suggested  might  be  produced  by  the  action  of  dissolved 
carbonic  acid  gas.  It  might  be  that  the  action  upon  the 
bolts  was  due  to  the  same  cause.  Ordinary  kettles  were  only 
tinned  in  the  body,  the  spout  not  being  tinned.  As  this 
was  an  isolated  instance  it  could  not  be  attributed  to 
galvanic  action  from  contact  of  two  dissimilar  metals, 
for  were  this  the  case  the  spouts  of  all  similar  kettles  would 
corrode  in  the  same  manner. 

Mr.  F.  J.  R.  Carulla  said  he  concurred  in  the  opinion 
that  the  question  presented  difficulties,  but  he  had  been 
induced  to  bring  the  subject  forward  on  account  of  its 
practical  importance. 

AX  EVAPORATION  TEST  FOR  MINERAL 
LUBRICATING  OIL. 

BY    L.    ARCHBVTT,    F.I.C. 

The  usual  method  of  determining  the  volatility  of  mineral 
lubricating  oil  is  to  place  a  weighed  quantity  of  the  sample 
of  oil  in  a  shallow  dish  or  watch  glass  and  expose  it  in  a 
water  or  air  oven  for  a  certain  number  of  hours,  noting  the 
loss  of  weight.  But  as  the  result  of  such  a  test  must  vary 
according  to  the  number  of  times  the  air  of  the  oven  is 
changed  during  the  test,  a  better  plan  is  to  place  the 
receptacle  containing  the  oil  in  a  tube  and  pass  a  definite 
current  of  air  or  steam  through  the  tube. 

The  apparatus  which  I  use  (Fig.  1)  consists  of  a  straight 
copper  tube,  £  in.  internal  diameter  and  2  ft.  long,  having  a 

1. 


Evaporation  Test  Aitakitis  for  Mineral  Lubricating  Oil.     One-sixth  size. 
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branch  tube,  i  iD.  diameter  aud  about  10  ft.  long,  entering 
it  near  one  end,  coiled  around  the  straight  tube  as  shown 
in  the  figure.  This  tube  and  coil  are  fixed  in  a  rectangular 
air  oven  of  tinned  sheet  iron,  lagged  with  asbestos  millboard 
to  reduce  radiation,  and  heated  by  a  row  of  small  gas  jets. 
A  thermometer  is  fixed  in  the  oven.  The  ends  of  the  wide 
tube  which  project  beyond  the  oven  are  closed  by  brass 
screwed  caps,  one  of  which,  at  the  opposite  end  to  the 
branch  tube,  is  perforated,  and  carries  a  narrow  tube  in  the 
centre.  Air  or  steam  admitted  to  the  coiled  tube,  after 
becoming  heated  in  the  coil  to  the  temperature  of  the  oven, 
passes  over  the  oil  in  the  wide  tube  and  out  through  the 
short  tube  in  the  cap.  The  oil  is  contained  in  a  platinum 
tray,  3  in.  long  by  -i  in.  wide  by  j  in.  deep,  which  for 
convenience  of  manipulation  is  placed  in  a  glass  tube  which 
i 1 1 — t  slides  within  the  copper  tube  and  serves  as  a  carrier. 

The  quantity  of  oil  used  for  a  test  is  0-5  grm.,  which 
forms  a  thin  layer  at  the  bottom  of  the  platinum  tray.  The 
temperature  of  the  oven  is  varied  to  suit  the  requirements 
of  the  test ;  for  cylinders  working  at  160  lb.  pressure,  the 
oil  should  be  tested  at  370'  F.  The  gas  passed  through 
the  tube  may  be  either  air  or  steam,  and  of  course  the  speed 
and  volume  of  the  current  must  be  approximately  the  same 
in  all  eases  to  give  comparative  results.  In  my  own  case 
having  a  supply  of  compressed  air,  I  reduce  it  to  a  constant 
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Air  Current  Regulator.     Quarter  size. 


current  of  2  litres  per  minute  by  means  of  the  simple 
regulator  shown  in  Fig.  2,  aud  I  expose  the  i  grm.  of  oil 
to  this  current  for  exactly  one  hour.  The  compressed  air 
enters  the  regulator  at  A  (Fig.  2),  and  a  slight  excess  is 
kept  continually  escaping  at  the  lower  end  of  the  wide  tube 
B  which  is  immersed  to  a  depth  of  3  in.  in  water.  The 
supply  is  taken  from  the  branch  t'.  the  orifice  of  which  is 
reduced  until  just  large  enough  to  pass  2  litres  per  minute 
against  atmospheric  pressure  under  the  3  in.  head  of 
water. 

-If  steam  be  used  instead  of  air,  the  inlet  (Fig.  1),  is 
connected  to  a  flask  or  boiler,  and  the  exit  to  a  Liebig's 
condenser.  The  gas  under  the  boiler  is  regulated  so  as  to 
drstil  a  definite  volume  of  water  in  the  hour,  100  c.c.  being 
a  convenient  quantity,  though  92  c.c.  is  the  volume  required 
to  give  a  current  of  steam  nearly  equal  to  the  above-men- 
tioned air  current.  The  boiler  is  then  detached,  all  the 
steam  is  blown  out  of  the  apparatus,  and  the  platinum  tray 
containing  the  oil  is  inserted.  After  allowing  a  few  minutes 
for  the  tray  of  oil  to  become  heated  up,  the  steam  current 
is  turned  on.  If  the  tray  be  inserted  without  first  blowing 
out  the  steam,  water  condenses  on  the  platinum  tray,  the 
oil  creeps  over  the  edge  of  the  tray,  and  the  test  is 
spoiled. 

The  figures  given  in  the  table  show,  with  five  different 
samples  of  pure  hydrocarbon  oil,  the  kind  of  results 
obtained  by  this  test.  Bearing  in  mind  the  fact  that  the 
volume  of  steam  passed  over  the  oil  in  these  experiments 
was  about  8  per  cent,  in  excess  of  the  volume  of  air,  the 
average  loss  of  weight  is  very  nearly  the  same  in  both  gases, 
thus : — 


Average  Loss  per  Cent. 

B. 

D. 

Russian 
Oil. 

0-55 
0-57 

18"55 

14 '50 

2.  In    steam    current    of    same 
volume  (calculated). 

15-0'J 

The  relative  volatility  of  the  first  four  samples  of  oil, 
all  of  American  origin,  is  in  the  same  order  as  their  flashing- 
points  ;  but  there  is  no  definite  relation  between  the  two. 
The  oil  D,  which  has  a  flashing  point  only  22°  F.  below 
that  of  the  cylinder  oil  C,  loses  by  evaporation  a  very  much 
larger  proportion  ;  but  the  liussian  oil,  with  a  still  lower 
flashing-point,  aud  of  course  containing  a  different  series  of 
hydrocarbons,  does  not  lose  so  much  as  D.  A  large 
experience  has  shown  that  there  is  no  difficulty  in  obtaining 
locomotive  cylinder  oil  which  loses  less  than  O'o  per  cent, 
in  one  hour  at  370D  F.  under  the  conditions  described,  and 
what  the  flashing-point  of  such  oil  may  be  is  of  no  im- 
portance. In  the  case  of  machinery  aud  spindle  oils,  the 
flashing  point  test  cannot  be  dispensed  with  ;  but,  in  many 
cases,  useful  additional  information  may  be  gained  by 
making  the  evaporation  test  at  a  suitable  temperature.  In 
testing  such  oil  at  temperatures  below  100°  C,  steam, 
of  course,  could  not  be  employed,  nor  would  there  be 
any  reason  for  using  it.  In  conclusion,  I  may  point  out 
that  the  test  which  I  have  described  is  no  more  trouble 
to  carry  out  than  the  flashing-point  test,  especially  in  the 
case  of  cylinder  oils  of  high  flashing-point,  and  it  has  the 
advantage  of  giving  quantitative  as  well  as  comparative 
results. 


Evaporation  Tests  of  Mineral  Lubricating 

Oils. 

Description. 

Cylinder  Oil. 

Mi   hinery  Oil. 

A. 

B. 

C. 

D. 

Russian. 

0-lMiii 
585°  F. 

0-12 

.rs'.-.s; 

<rs!>Js 
424=  F. 

4"1S 

0-S7'.>4 
!02    P. 

(1.)           12.) 

Hi -s       lira 

1S-1         ir-6 

0-9038 

.•(S0°  F. 

(1.)      1      (2.) 

14-7         14-3 

WO        16-7 

Loss  of  weight  per  cent,  in  1  hour  at  370"  F.  :— 

(1.)           (2.) 
1 1  ■ . T.  t        (rsf, 
0-70         n-413 

(3.) 
0-68 

Discussion. 


Mr.  J.  M.  C.  Paton  asked  if  it  were  certain  that  both  the 
air  and  the  superheated  steam  were  brought  up  to  the  same 


temperature  ?     Unless  there  were  a  large  excess  of  heating 
surface   there   would  be  a  possibility  of  air  and   steam  not 
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attaining   exactly    the   same ' temperature,   owing  to  their 
different  capacities  for  taking  up  heat. 

Mr.  L.  Anetuii  it  explained  that  a  very  large  excess  of 
heatinff  surface  bad  actually  been  given,  and,  as  a  matter  of 
fact,  thermometers  showed  the  full  temperature  was  always 
attained. 

Dr.  F.  Ci.ow  ks  said  it  would  be  noticed  that  the  flashing 
j.oint  was  not  a  measure  of  the  volatility  of  the  oil  as  deter- 
mined by  Mr.  Archbutt's  method.  There  seemed  to  be 
absolutelv  no  relationship  between  tlieni.  and  it  was  evidently 
impossible  to  infer  the  general  volatility  of  an  oil  from  its 
flashing  point.  In  the  tabulated  statement  it  would  be  Seen 
that  an  oil  with  low  flashing  point  might  show  a  considerably 
less  loss  by  volatilisation  than  another  oil  which  possessed  a 
higher  flashing  point.  There  was  a  similar  want  of  connection 
between  the  specific  gravity  and  the  volatility  as  measured 
bv  the  loss  of  weight  suffered  by  the  oil  ia  an  air  current  at 
high  temperature.  This  was  apparently  due  to  the  fact 
that  all  these  hydrocarbon  oils  were  mixtures  of  different 
oils,  and  contained  very  variable  proportions  of  heavy  and 
light  oils.  Accordingly,  one  oil  might  consist  mainly  of 
heavy  oils  with  high  boiling  point  together  with  a  little  very 
light  and  volatile  oil :  such  an  oil  would  have  a  high  specific 
gravity,  low  flashing  poiut,  and  low  loss  in  the  air  current  ; 
while  another  oil  containing  but  little  heavy  oil  and  much 
oil  of  medium  specific  gravity  would  show  a  high  flashing 
poiut  and  greater  loss  by  volatilisation.  These  considera- 
tions pointed  to  the  value  of  Mr.  Archbutt's  test. 

Mr.  G.  J.  Ward  said  that  Mr.  Arehbutt,  in  his  paper, 
stated  that  he  passed  2  litres  of  air  per  minute  through 
the  oven,  but  he  gave  no  information  as  to  how  he  measured 
the  quantity  of  air.  It  seemed  somewhat  difficult  to  put  an 
appliance  for  measuring  the  air  on  the  delivery  tube  C 
without  causing  back-pressure  at  that  poiut,  with  the  rtsult 
that  less  air  would  pass  through  C.  Perhaps  Mr.  Arehbutt 
would  explain  how  the  air  was  measured,  so  that  any  other 
person  putting  up  a  similar  apparatus  could  obtain  figures 
which  would  be  absolutely  comparable  with  his. 

Mr.  L.  Archbvit  said  the  air  current  was  measured  by 
connecting  the  exit  C  to  a  bell-jar  of  known  capacity,  full 
of  water,  sunk  in  a  bucket  of  water.  As  the  air  passed 
into  the  bell- jar  it  was  gradually  raised  so  as  to  maintain 
the  same  water  level  within  and  without  the  jar. 
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"CACHOU  DE  LAVAL." 

BY    F.   W.    RICHARDSON,    P.C.S.,    ami    !!.    B.    WMloYli. 

The  title  of  our  paper  will  convey  to  the  uninitiated  but 
little  idea  of  the  nature  of  the  substance  in  question. 
"  Cachou  de  Laval  "  is  not  a  sweetmeat  or  dietary  article, 
but  a  very  remarkable  dyestuff  m.tde  in  so  peculiar  a  manner 
that  it  may  be  said  to  stand  alone  in  the  category  of  colouring 
matters. 


According  to  the  patent  of  Croissant  and  Brettoniere, 
dated  April  24th,  1873.  the  substance  we  low  term  "  Cachou 
dc  I. aval  "  is  obtainable  by  the  fusion  of  a  large  number  of 
organic  substances  with  alkaline  sulphides.  The  provisional 
specification  with  characteristic  amplitude  includes  a  Ten 
wide  range  of  organic  bodies  extending  from  the  carbo- 
hydrates, Stan  b,  cellulose,  and  sawdust,  to  such  nitrogenous 
substances  as  blood,  horn,  and  feathers. 

Waste  or  speut  dyewoods  are  -aid  to  be  advantageously 
utilised  by  this  process.  Sodium  polysulphtde  is  the 
alkaline  sulphide  preferred,  and  this  is  made  by  boiling 
down  a  mixture  of  sulphur  ami  a  solution  of  eaustic  soda. 
The  heat  of  fusion  gives  a  latitude  of  100  C.  to  S50  G. 
according  to  toe  nature  of  the  sub-tauee  used  and  the  tint 
that  it  is  desired  to  obtain. 

Wo  have  sought  for  an}-  literature  upou  the  constitutional 
nature  of"  Cachou  de  Laval,''  but  with  only  a  negative  result, 
indeed,  all  that  seems  to  have  been  discovered  is  contained 
in  the  original  specification,  dated  L:t  years  ago,  and  there 
it  is  stated  : — "  It  is  believed  that  the  combination  which  is 
developed  in  this  operation,  constitutes  an  organic  sulphide. 
The  products  obtained  by  this  process  are  in  fact  the  result 
of  a  real  combination.  Thus  if  wood  sawdust  for  example 
be  mixed  with  a  solution  of  potassium  sulphide,  and  the 
temperature  be  raised,  it  will  be  observed  that  sulphuretted 
hydrogen  is  abundantly  evolved,  especially  when  a  tem- 
perature of  about  300°  ceDtigrade  is  obtained.  The  alkaline 
sulphide  has  therefore  become  decomposed.  A  portion  ot 
its  sulphur  has  taken  possession  of  the  hydroiren  of  the 
organic  bod}",  and  the  carbon  which  remain?  is  in  a  state  of 
particular  combination." 

It  will  easily  be  understood  that  the  reaction  is  of  a  very 
irregular  character,  and  that  unless  due  attention  is  paid  to 
fixity  of  conditions  and  to  similarity  or  identity  of  substance, 
colouring  matters  giving  very  variable  shades  will  be 
obtained.  "  Cachou  de  Laval  "  occurs  in  black  porous  hygro- 
scopic lumps,  quickly  alterable  by  exposure  to  the  air. 

It  dissolves  readily  even  in  cold  water,  giving  a  black 
sedation  developing  brownish  colours  by  aerial  oxidation. 
The  dye  is  substantive  and  all  that  is  necessary  is  to  immerse 
the  cotton  in  a  solution  of  the  "  cachou  "  at  about  60°  C,  using 
salt,  or  still  better,  bisulphite  of  soda  as  an  assistant.  In 
from  20  to  -a  minutes  the  desired  shade  is  obtained.  To 
fix  the  colour,  the  cotton  is  worked  for  a  short  period  in  a 
solution  of  bichromate  of  potash,  or  in  a  bath  containing 
either  sulphate  of  copper  or  sulphate  of  iron.  Shades  vary- 
ing from  a  pale  grey  to  a  brownish  black  may  thus  be 
obtained.  We  find  that  "  cachou  "  makes  an  excellent  bottom 
colour  and  the  shade  blends  well  with  the  Oldinary  artificial 
dyes. 

Our  inquiry  into  the  nature  of  this  very  complex  dyestuff 
has  been  much  further  prolonged  than  wfe  could  ever  have 
anticipated.  At  the  very  outset  we  were  confronted  with 
the  unreliability  of  existing  processes  for  estimating  the 
sulphides,  sulphates,  and  thiosiilpbates  present,  and  it  was 
only  when  we  bad  concluded  the  investigations  reported  in 
the  March  number  of  this  Journal  that  this  difficulty  was 
overcome.  It  » ill  readily  be  seen  that  the  estimation  of 
sulphur  salts  in  a  very  black  alkaline  solution,  readily 
changeable  even  by  mere  exposure  to  the  air,  is  not  a  very 
easy  task.  As  a  general  outline  of  the  method  we  adopted 
may  be  of  interest  aud  use  to  chemists  we  will  enter  into  a 
few  details. 

The  dyc-iadical  is  fortunately  completely  precipitated 
by  zinc-ammonium-chloride  which  also  removes  from  solu- 
tion the  whole  of  the  sulphides  and  polysulphides.  The 
clear  colourless  filtrate  now  readily  lends  itself  to  our 
special  method  described  in  the  March  number  of  this 
Journal  (1896,  171). 

The  ammonia  is  neutralised  by  dilute  hydrochloric  acid 
in  the  presence  of  methyl  orange,  aud  the  resulting  solution, 

after  being  made  to  a  infinite  volume,  is  titrated  upon  j0 
iodine.  After  this  operation  the  solution  remains  guiti 
neutral  showing  the  entire  absence  of  sulphites.  It  was 
only  subsequent  to  this  discovery  that  we  noted  that  sulphur 
when  fused  with  caustic  alkalies  gives  mixtures  of  poly- 
sulphides aud  thiosulpbates.  no  sulphite  being  formed  (Watts' 
Diet,  of  Chemistry — Morley  and  Muir). 
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"CACHOU   DE   LAVAL." 

These  patterns  have  been  dyed  with  ••  Cachou  de  Laval."  made  by  fusion  of  the  substances  named  (excepting  "  Cachou 
de  I. aval"  itself)  with  sodium  polysulphide  : — 


1. — Milk  sugar,  5  per  cent. 


2. — Cane  sugar,  5  pur  cent. 


3.— Tartaric  (oxysuceiiiic)  acid  (as  sodium  tartrate'), 
5  per  cent. 


i. — Succinic  acid  (as  sodium  succinate),  5  per  cent. 


5. — Sawdust,  5  per  cent. 


6. — Furfurol,  5  per  cent. 


7. — Thiophene,  5  per  cent. 


8. — "Cachou  de  Laval,"  12|  per  cent 
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The  sulphates  were  readily  estimated  in  auotlier  portion 
of  the  zinc-filtrate  by  our  tartaric  acid  proces-. 

The  carbonates  were  separated  in  the  form  of  Bad  >  by 
precipitation  with  Bad..,  the  precipitate,  after  being  well 
washed  with  boiling  distilled  water,  being  treated  with  HC1 
and  the  evolved  CO,  eudiometrically  determined. 

The  hydrate  appeared  in  the  filtrate  from  the  precipitation 
with  ISai.'l; ;  by  strongly  colouring  the  somewhat  greenish 
solution  with   phenolpbthalein  a  titration  with  -*    HC1  was 

easily  affected. 

I  he  sulphides  and  poly-sulphides  were  determined  in  the 
zinc  precipitate,  which  was  boiled  with  dilute  HO  in  con- 
nection with  a  condenser ;  all  the  SII2  evolved  being 
condensed  in  ammonia  solution,  which  then  gave  very 
delicate  indications  with  Schwarz's  standard  zinc  -ammonium- 
chloride  solution.  The  free  sulphur  left  in  the  distilling 
flask  by  the  decomposition  of  the  polysulphide  of  zinc 
was  collected  with  the  dye-radical  upon  a  filter  and,  by 
subsequent  "  soxhlettiug  "  with  CS2)  was  easily  determined. 

To  ascertain  the  amount  of  pure  dye- radical  present 
necessitated  a  process  which  was  only  developed  after 
repeated  experimental  failures. 

The  solution  of  the  "  cachou  "  was  filtered,  an  operation 
requiring  strong  paper  and  a  force  pump,  aud  the  dye  left 
in  the  paper  was  removed  by  washing  with  solution  of 
caustic  soda ;  by  treating  the  filtrate  with  excess  of  HC'l  and 
boiling,  a  precipitate  containing  the  radical  with  large  excess 
of  sulphur  was  obtained. 

To  remove  the  free  sulphur  the  precipitate  was  thoroughly 
washed  to  remove  free  acid  and  mineral  impurities  ;  it  was 
then  dried  and  "  soxbletted  "  with  GSS.  It  was  found  neces- 
sary to  grind  the  dried  precipitate  to  an  impalpable  powder, 
aud  to  "  soxhlet  "  some  200  times  with  CSj  to  obtain  a  pure 
result. 

The  results  of  our  analysis  of  "  eaehou  "  are  now  submitted 
for  your  consideration. 

"  Cachou  de  Laval." 

Moisture 1*60 

Sodium  polysulphide  (Xa,syi.- 10*50 

„      thicsulphate  (Na,SAi) 10*62 

„      sulphate  (Na-jSO.)  3*15 

„      sulphite  None 

„      chloride 1*20 

carbonate  40*80 

hydrate   1*12 

„      "cachouate"  (d.vestuB)   WOO. 

Insoluble  organic  impurities,  ic.  (by  difference) ....  1*00 

Ferrous  oxide 0*50 

Aluminium  oxide  1  '35 

Magnesium  oxide  0*16 

100-0 

These  data  are  somewhat  surprising,  inasmuch  as  they 
show  the  presence  of  what  may  appear  to  the  uninitiated  to 
be  a  large  proportion  of  saline  impurities,  but  we  must 
observe  that  sulphides  and  thiosulphates  are  agents  essential 
to  the  Bolution  and  preservation  of  the  dye  itself.  Solutions 
of  "Cachou  de  Laval "  speedily  give  a  considerable  separation 
of  sulphur  under  aerial  influences,  and  the  polysulphides 
thus  gradually  decomposed  utilise  the  oxygen  which  might 
otherwise  too  readily  attack  the  colouring  matter. 

The  amount  of  carbonate  of  soda  would  seem  to  be 
excessive,  but  is  no  doubt  unavoidable  when  we  take  the 
mode  of  manufacture  into  account. 

The  Nature  of  the  Dyestuff  in  "  Cachou  de  Laval." 

Oar  entire  stock  of  information  from  outsides  ources  as  to 
the  nature  of  the  dyestuff  present  in  "  cachou  "  amounted  to 
certain  vague  statements  as  to  its  being  an  organic  sulphide, 
and  a  derivative  of  mercaptoic  acid  ;  indeed  the  proprietors 
(the  St.  Denis  Societe  anonyme  of  Paris),  who  have  very 
kindly  answered  a  number  of  questions  on  the  subject,  state 
that  "  literature  says  nothing  about  the  formula  and 
constitution." 

We  were  pleased  to  find  that  the  dyestuff  is  not  one  of 
the  mercaptans,  the  vile  odours  of  this  class  of  bodies 
being  potently  in  mind.  It  was  also  easy  to  ascertain  that  mer- 
capturic  acids  (-acetyl  compounds  of  alkyl  thio-laetic  acids) 


I  Ber.  IS,  258)  were  absent.  Methyl  and  ethyl  groups 
were  absent,  and  it  was  therefore  evident  that  no  thio-ethers 
or  thio-alcohols  were  present.  The  pure  dyestuff  or  radical 
was  only  obtained  in  a  pure  state  after  repeated  treatment 
with  hot  dilute  HO  and  with  hundreds  of  Soxhlet  extractions 
with  t'S.,,  the  free  sulphur  being  tenaciously  held  by  the 
hard  gritty  particles  of  the  dried  organic  colouring  matter. 

The  colour  principle  thus  obtained  is  a  black  powder 
-burning  almost  like  sulphur  itself  when  heated.  It  is  quite 
insoluble  in  water,  alcohol,  ether  and  acids,  but  dissolves  in 
hot  solutions  of  caustic  soda  and  potash  with  the  produc  ■ 
tion  of  colours  varying  from  dark  green  to  greenish-black. 
These  solutions  become  rapidly  brown  in  the  air. 
/  The  estimation  of  sulphur  was  effected  by  fusion  of  the 
dye  principle  with  over  40  times  its  weight  of  a  mixture  of 
carbonates  of  potash  and  soda  and  nitrate  of  potash  in  about 
equal  proportions;  the  mixture  in  the  platinum  crucible 
being  covered  with  a  layer  of  potassium  carbonate.  The 
barium  sulphate  subsequently  obtained  amounted  to  over 
four  times  the  weight  of  the  dye  taken. 

The  ultimate  organic  analysis  was  undertaken  in  the 
knowledge  of  the  presence  of  so  large  a  quantity  of  sulphur. 
Ignitions  were  made  after  mixing  with  large  proportions  of 
nitrate  of  potash  in  an  iron  boat  placed  in  the  combustion 
tube,  but  it  was  found  that  nitrogen  oxides  were  evolved, 
and  even  a  heated  layer  of  copper  turnings  did  not  sufficiently 
prevent  their  egress. 

The  chromate  of  lead  method  was  finally  adopted,  aud 
this  gave  very  concordant  results,  every  trace  of  sulphur 
being  oxidised  aud  retained  in  the  combustion  tube  in  the 
form  of  lead  sulphate.  All  the  combustions  were  made  in 
a  slow  stream  of  air  drawn  by  a  filter  pump  through  the 
tube  after  all  moisture  and  CO;  had  been  removed  by 
passing  the  air  through  a  series  of  chloride  of  calcium  tubes 
and  potash  bulbs. 

The  following  figures  express  the  average  results  of 
several  very  concordant  analyses  :  — 

Sulphur 06*00 

Carbon 31  *40 

Hydrogen 1'30 

'  txygen 1*30 

100*00 

The  empirical  formula  of  tbis  compound  is  therefore 
C33H16S260,  and  its  molecular  weight  is  1260. 

To  determine  the  valence  of  the  radical  was  not  an  easy 
ta^k,  for  we  have  to  deal  with  a  body  insoluble  in  all 
ordinary  solvents.  It  seemed  to  us  that  the  property  which 
the  soda  salt  of  the  dye  possesses  for  precipitating  zinc  and 
silver  from  ammoniacal  solutions  would  serve  us  in  good 
stead. 

The  pure  dyestuff  was  heated  with  a  freshly-prepared 
carbonate-free  caustic  soda  solution ;  after  filtration  the 
solution  was  precipitated  with  ammonium-zinc  chloride  in  one 
instance  and  with  ammoniacal  silver  nitrate  in  another  set 
of  experiments.  The  thoroughly  washed  and  dried  pre- 
cipitates gave  us  the  zinc  aud  silver  salts  respectively,  and 
the  amounts  of  zine  and  silver  found  in  these  salts  gave  us 
the  necessary  data  for  ascertaining  the  valence  of  the 
radical. 


— 

Zinc  Salt. 

Silver  Salt. 

26*0 
74*0 

54*2 

45*8 

100*0 

100*0 

The  zinc  salt  therefore  indicates  that  the  molecular 
weight  of  the  radical  R"'  =  185  or  R'  =  92*  o. 

The  composition  of  the  silver  salt  shows  that  the  radical 
R1  =  91  •  3.  These  two  results  are  therefore  quite  harmonious. 

Unfortunately  we  had  not  sufficient  of  these  salts  to 
determine  their  degree  of  oxidation,  but  this  may  have  been 
more  considerable  than  that  of  the  radical  analysed  ;  thus 
the  molecular  weights  are  greater  than  that  of  the  oxygen- 
free  base. 
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The  molecular  weight  deduced  from  the  full  empirical 
formula  expresses  an  acid  of  the  combining  power  of  14, 
hence  the  constitution  of  the  alkaline  salts  is  expressed  by 
the  formula  M,,'  (<  ;,,II.,S.rO). 

The  sodium  salt  which  constitutes  the  dye  principle  of 
cachou  has  the  composition — 

Sodium W58 

Carbon 25"19 

Sulphur 53-07 

Hydrogen 0'13 

Oxygen   1*03 

lfto-ftft 

The  presence  of  so  small  a  proportion  of  oxygen  in  the 
radical  is  a  matter  worthy  of  note  ;  indeed  we  are  of  opinion 
that  the  perfectly  pure  dyestuff  is  quite  free  from  oxygen  ; 
the  amount  discovered  having  entered  by  aerial  oxidation. 

Assuming  this  to  be  the  case  the  unoxidised  dyestuff 
consists  of — 

Carbon 32'81 

Sulphur 65'76 

Hydrogen 1'4S 

100 -fto 

and  has  the  empirical  formula  H.-C4S3,  representing  a 
molecular  weight  of  146  aud  diatomic  valency  M.,1  (C4S3)". 
It  will  be  observed  that  the  partially  oxidised  product  has 
a  greater  molecular  weight  for  its  radical  than  the  oxygen- 
free  acid,  its  most  probable  constitutional  formula  being 
thus  represented — 

H-S-C=CV 

I       I  > 
H-S-C=C/ 

There  can  be  no  doubt  that  the  dye  is  a  high  polymer 
with  this  formula  for  its  simplest  expression  ;  just  as  starch 
is  a  polymer  of  the  formula  (CgH^O^),,.  H.,C4S3  would  be 
a  liquid,  but  as  the  dye  is  a  black  solid  its  degree  of 
polymerisation  must  be  considerable. 

Amongst  the  carbon  compounds  the  nearest  analogue  to 
the  "  cachou  "  radical  or  acid  is  furfurane — 


CH  =  CH 

I 

CH  =  CH 


O     (C.H,0) 


a  body  also  obtainable  from  wood,  hence  from  lignocellulose. 
The  only  structural  difference  is  the  replacement  of  hydrogen 
and  oxygen  atoms  by  sulphur.  To  take  a  hypothetical  ease 
we  might  obtain  from  furfurane — 

CH  =  CH\  H-S-C=C 


CH 


•     >0 

=ch/ 


+  3S  =  OH.,+ 


H-S-C=C 


The  analogy  appeared  so  close  that  it  occurred  to  us 
that  furfurol  (C4H:,OCOH)  and  thiophene  (C4H4S)  should 
readily  give  the  dye  when  heated  with  sodium  poly-sulphide. 
Experiments  proved  this  to  be  the  case,  particularly  with 
thiophene. 

We  would  therefore  term  the  dye  principle  trithiophenic 
acid  ;  a  body  with  a  molecular  weight  of  14G  and  a  valency 
of  2.  Oxygen  would  appear  to  be  taken  up  directly  from 
the  air,  hydroxv-dcrivatives  being  obtained  ;  but  this  is 
a  question  requiring  further  experiments  ere  it  can  be  finally 
answered  ;  but  several  considerations  point  to  the  inference 
given — 

(HS):(( \,S)  +  20  =  (HO).,(S')2C4S, 

the  hydroxy-thiophenate  of  soda  thus  obtained,  having  a 
brown  colour.  In  attempting  to  prepare  the  barium  salt  of 
the  dye  acid,  we  obtained  a  result  at  once  curious  and  to 
the  theoretical  chemist  of  considerable  interest.  We 
dissolved  some  of  the  purified  dye  acid  in  barium-hydrate 
solution  ;  after  filtration  we  passed  purified  carbon-dioxide 
through  the  liquid  to  remove  excess  of  barium.  To  our 
surprise  the  fluid  speedily  assumed  a  blood-red  colour. 
We  boiled  the  solution  for  some  time  to  remove  the  barium 
carbonate  held  in  solution  by  the  excess  of  CO..,  and  then 
filtered  ;  the  filtrate  was  still  of  a  blood-red  colour,  and  on 
evaporation  gave  us  a  red  salt  yielding,  by  oxidation  with 
nitric  acid,   73  per  cent,  of  barium   sulphate   representing 


43  per  cent,  of  barium  ;  the  molecular  weight  of  the  radical 
(H")  of  the  red  salt  being  therefore  183,  or  very  nearly  that 
of  the  radical  of  the  original  dyestuff.  This  compound 
awaits  further  investigation,  but  we  should  infer  that  just  as 
COj  can  part  with  half  its  O  to  a  solution  of  ferrous  sulphate 
(Horsford,  Her.  VI.,  1390)  (given  by  Morley  aDd  Muir, 
Watts'  Diet,  of  Chem.),  so  it  is  possible,  and  indeed  there 
can  scarcely  be  any  other  conclusion,  that  CO;  gives  up  half 
its  oxygen  to  the  barium  salt,  while  the  resulting  CO  enters 
into  direct  union  with  the  compound.  The  production  of 
the  red  colour  would  thus  appear  to  be  due  to  the  intro- 
duction of  a  carbonyl  group.  We  may  note  that  the  red 
salt  acts  as  a  substantive  dye,  but  the  resulting  shade  on 
cotton  is  only  an  unsatisfactory  bluish-purple. 

As  it  seemed  necessary  to  investigate  the  changes  which 
take  place  when  organic  bodies  are  fused  with  alkaline 
polysulphides,  we  estimated  the  whole  of  the  solid,  liquid, 
and  gaseous  products  obtained  in  a  large  series  of 
experiments. 

It  was  of  importance  to  estimate  the  constituents  present 
in  the  polysulphide  of  sodium  solution  used  in  the 
researches.  200  grms.  of  sulphur  were  boiled  with  a 
solution  of  200  grms.  of  caustic  soda,  the  exact  composition 
of  which  was  known  ;  after  the  solution  of  the  sulphur,  the 
liquid  was  cooled  and  made  to  1  litre.  The  original 
constituents  of  this  solution  were  known  to  be  : — 

Per  Cent. 

NaHO 16-8 

S 20-0 

aud  as  we  obtained  by  analysis  :  — 

PerCent. 

N%S203  IB'8 

Na.SOj 0-0 

Nn1SsH, is-  4 

we  concluded  that  the  following  changes  had  taken  place:  — 
8NaHO  +  12S  =  2Xa„S203  +  20R,  +  Na4S8H4. 

This  solution,  on  evaporation  to  dryness  with  subsequeut 
fusion  of  the  residue  in  an  iron  tube,  gave  us  a  very- 
estimable  quantity  of  sulphuretted  hydrogen ;  we  therefore 
concluded  that  the  sodium  hydrosulphide  coutained  in  the 
solution  was  constituted  as  follows  : — 

Na4H4S3=4(Na&H), 
which  on  strongly  heating  gives:  — 
Na4S6  +  2SH». 

It  is  old  knowledge  that  organic  bodies  when  heated  with 
sulphur  and  its  compounds  emit  much  sulphuretted 
hydrogen,  and  it  was  with  much  interest  that  we  investigated 
the  changes  which  take  place  when  carbo-hydrates  are  fused 
with  sodium  thiosulphate.  We  will  dispose  of  the  thio- 
sulphate  reaction  first,  as  in  our  subsequent  considerations 
this  datum  is  omitted  ;  as  ire  have  always  found  that  when 
there  is  an  excess  of  polysulphide,  the  thiosulphate  does 
not  react,  and  therefore  remains  in  the  same  relative 
quantity  in  the  products  resulting  from  the  fusion.  Milk 
sugar,  when  fused  with  five  times  its  weight  of  crystallised 
sodium  thiosulphate  gives  a  considerable  yield  of  "  cachou  " 
dye ;  but  at  the  same  time  no  sulphuretted  hydrogen  is 
evolved.  The  resulting  mass  is  free  from  sulphates,  and 
from  its  composition  has  evidently  been  formed  as  now 
indicated : — 

3NaoS»03  +  CBHaO„  = 
2Na2C4.S3  +  NaXO.,  +  llOH,  +  SCO,.. 

If  the  fusion  is  made  in  an  open  crucible  the  burning  of 
the  sulphur  shows  that  the  liberation  of  this  clement  may 
effect  the  necessary  transformation. 

From  the  ensuing  equations  the  sulphuretted  hydrogen 
combined  with  the  polysulphide  of  sodium  and  liberated  by 
fusion  is  also  eliminated. 

The  organic  bodies  were  mixed  with  or  dissolved  in  the 
polysulphide  solution  and  the  fluid  was  concentrated  to 
dryness  and  the  residue  was  fused  in  an  iron  tube  ;  the 
j.';ises  evolved  and  the  fused  mass  remaining  were  carefully 
analysed. 

With  lactose  (milk  sugar)  we  obtained  the  equatioual 
result : — 

6Na,i\,  +  3C,.Hj,On  = 
210H,  +  l2SHa  +  OJajCO,  +  8Na,(C4S,). 
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In  this  experiment  oue  third  of  the  sulphur  was  elimi- 
nated as  sulphuretted  hydrogen  and  a  large  amount  of  the 
dye  was    obtained.      According     to    Fischer's    researches 

lactose  is  thus  constituted  :  — 


CH.OH  jcil.OII  I 


/O.CH;      r 
4CH/        [     -•! 
\O.CH 


CH.(OH)  y.;an\ 


and  the  large  number  of  (CH.OH)  groups  present  in  this 
body  and  in  carbohydrates  generally  would  appear  to  be  a 
very  desirable  feature  for  the  production  of  the  trithio- 
phenates  (i.e.,  of  "  cachou  "). 

Cane  sugar,  starch  and  sawdust  also  giye  large  yields  of 
the  dye  and  the  results  upon  cotton  hanks  from  these  and 
all  the  other  substances  experimented  with  we  submit  for 
your  examination.  We  have  treated  the  hanks  with  bi- 
chromate of  potash  and  blue  yitriol  respectively,  in  order  that 
you  may  see  how  closely  the  shades  obtained  correspond 
with  those  yielded  by  the  commercial  "  cachou  "  itself. 

As  it  was  suggested  to  us  that  almost  all  hydrocarbons 
■would  giye  (CS)  groups  and  cachou  on  fusion  with  poly- 
sulphides  we  experimented  with  the  saturated  hydrocarbons, 
particularly  with  paraffin  wax,  and  with  different  members 
of  the  aliphatic  (fatty)  series,  but  in  every  case  with  a 
negative  result. 

Also  formates,  acetates  and  oxalates  gave  us  no  particle 
of  "cachou,"  and  from  these  tacts  it  is  evident  that  com- 
pounds of  the  general  formula  OH»H  and  CnH.»02  are  not 
"  cachou  "-  formers. 

It  would  appear  that  just  in  proportion  as  an  organic 
body  contains  carboxyl  groups,  to  that  extent  its  powers  oi 
forming  trithiophenates  are  weakened. 

It  is  also  noteworthy  that  while  succinic  acid — 


r  CH,  -  COOHl 
1  CH2  -  CO. OH  J 


gave    us  a  fairly  large    yield   of   "  cachou,"   its   congener, 
tartaric,  i.e.,  dioxysuceinic  acid — 

CH(OH)  -  CO. OH" 


!i 


CH(OH)-  CO. OH 
gave  us  scarcely  more  than  a  trace  of  the  dye. 
Mucic  arid  ;0,H4(0H)4(CO.OH)... 
Pyrogallic  acid  (C6H3(OH)3  and  gallic  acid — 
(C6H,(OH)3CO.OH), 

although  benzene  derivatives  gave  a  very  appreciable 
amount  of  the  dye;  while,  on  the  other  hand,  phthalic 
anhydride  and  sodium-benzene  monosulphonate  gave  almost 
a  negative  result.  These  facts  show  that  not  all  organic 
bodies  yield  cachou  by  polvsulphide  treatment,  and  that  it 
is  not  a  simple  question  of  the  formation  and  building 
together  of  CS  or  CSH  groups. 

We  find  that  the  tetramethenvl  formation  of  the  CH 
groups  is  peculiarly  favourable  to  the  production  of  the 
dyestuff,  as  is  also  the  presence  of  CHo  groups,  and  it  is 
probably  for  this  reason  that  succinic,  mucic,  and  pyroniucic 
acids  give  so  much  "  cachou." 

Furfurol  in  reaction  with  the  sodium  polvsulphide  gave 
us  no  sulphuretted  hydrogen,  and  from  an  analysis  of  the 
products  formed  the  following  appears  to  be  the  only 
equation  possible : — 

oXa,N;  +  4C4H:iO.  COH=80H.,  +  JXa.:(C'4S3). 

Furfurol  very  readily  gives  a  much  larger  yield  of  the 
"  cachou  "  dye  than  anybody  (with  the  exception  of  thio- 
phene)  with  which  we  have  yet  experimented,  and  there  can 
be  no  doubt  that  the  reaction  thus  given  converts  our  sup- 
position as  to  the  composition  of  the  dye-radical  into  proof. 
Thiophene,  C4H4S,  with  the  constitutional  formula — 
CH  =  CH\ 
I  S 

CH  =  CH/ 

suggested  itself  as  a  body  which  under  suitable  conditions 
should  give  the  dye  on  sulphuration.  It  is  impossible  to 
fuse  such  a  volatile  substance  as  thiophene  with  polysulphides ; 
yet  we  have  obtained  by  means  of  a  special  treatment  an 
enormous   yield   of   "  cachou "   from    this    body  and   have 


established  the  equation — 

C4H4(S)  +  Na_,s:t  =  Xa„C,s:l  *  2SH2. 
We  find  that  on  treatment  with  strong  sulphuric  acid,  both 
thiophene  and  pyrrol  become  almost  solid  and  evolve  heat 
and  sulphur  dioxide;  the  compounds  thus  obtained  are  no 
doubt  sulphated  and  polymerised  products  and  as  they  are 
non-volatile  it  is  quite  easy  to  alkalinise  them  and  fuse  with 
sodium  polvsulphide.  It  would  appear  that  thiophene.  for 
example,  gives — 

,CH  =  CH. 


(  ,11  ,s  +  2H„S04  =  2H.,0  +  SO.,  +  S04 


\ 


V'h  =  ch/ 


polysulphide  treatment  gives- 


Na4Sj  -  SO, 


CH  =  CH 


/ 

\CH  =  CIl/ 


Ns  = 


Xa  -  S 

Na  —  S 
Pyrrol — 


C  =( 

I 
C 


\\s  +  Xa  SI  I,  +  2SH3 


i  II  =  CH 


CH 


Nnii 

CH/ 


although  a  tetramethenvl  compound  contains  triatomic 
nitrogen  and  may  react  differently  to  thiophene  or  furfurol. 
From  a  few  experiments  on  a  small  scale  pyrrol  has  .riven 
us  the  dye,  but  we  hare  yet  to  investigate  the  full  changes 
which  ensue. 

The  following  equation  would  appear  to  be  the  most 
probable — 

C4H4NH  +  NasS4  =  NasC4S3+(   .  ^/.'-"//  , 

In  drawing  to  a  conclusion  of  our  inquiry  we  would  call 
attention *to  the  reaetiou  ensuing  when  polysulphides  are 
fused  with  organic  bodies  as  a  distinctive  test  for  tetra- 
methenvl and  other  "  cachou  "-forming  groups  in  compounds, 
and  for  chemists  with  the  time  and  the  necessary  apparatus 
the  inquiry  should  prove  very  productive  of  useful  result- 
to  chemical  theory. 

At  a  later  time  we  hope  to  investigate  the  even  more 
complex  substances,  so  closely  allied  to  "cachou,"  Vidal  black 
and  thiocatechin  ;  dyestufis  of  high  excellence,  as  those 
engaged  in  the  dyeing  of  cotton  will  allow.  The  introduc- 
tion of  the  aromatic  series  with  nitrogen  (diamine)  groupings 
enormously  increases  the  complexity  of  these  bodies. 

Our  best  thanks  are  due  to  Mr.  Frank  Wood  and  Mr. 
Adolf  Jaffe  for  valuable  assistance  in  conducting  this 
inquiry. 

Supplementary  Note. 

In  reply  to  a  number  of  questions  and  criticisms,  the 
authors  state  that  : — 

In  obtaining  the  dyestuff  from  thiophene  the  preliminary 
sulphation  was  not  carried  so  far  as  to  lead  to  the  splitting 
up  of  the  molecule.  After  mixing  the  thiophene  with 
sulphuric  acid  in  the  cold  the  fluid  was  warmed  to  100' F. 
for  a  few  moments  ;  as  soon  as  solidification  ensued  the  mas- 
was  treated  with  slight  excess  of  caustic  soda  solution  and 
then  evaporated  down  (for  ultimate  fusion  of  the  residue) 
with  polvsulphide  of  sodium. 

Separate  experiments  showed  that  a  soluble  sulphated 
product  constituted  from  equal  moleculi  -  if  IFSi  ',  andC4H4S 
was  formed  ;  this  soluble  product  gave  a  large  yield  of 
"  cachou."  It  is  true  an  insoluble  body  was  also  produced, 
but  this  was  present  in  small  quantity  and  gave  none  of 
the  dyestuff. 

Moreover  we  prepared  thiophene  a-sulphonic  acid,  using 
a  1  percent,  solution  of  the  thioph'ne  in  ligroin  for  treat- 
ment with  sulphuric  acid;  here  thi  was  certainly  no 
splitting  up  of  the  molecule  and  the  C.HS.SO.H  (sodium 
salt)  gave  the  "  cachou  "  dye  on  fusion  with  Na4S6.  Furfurol 
gave  the  dye  by  direct  boiling  and  fusion  with  the  polysul- 
phide, and  we  regard  this  fact  as  weighty  evidence  in 
support  of  our  views. 

YY'e  are  aware  that  f urfurane,  thiophene,  and  pyrrol  are 
regarded  as  analogous  to  benzene,  but  as  the  empirical 
formula  of  the  "cachou  "-dye-radical  shows  carbon  in  com- 
binations of  4 — or  multiples  of  4 — atoms  and  as  thiophene 
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andfurfurol  act  as  parent  substances  foi  thi  production  of 
»i  nii.m"  we  cannot  resist  the  conclusion  that  the  tetra- 
methenyl  formation  is  characteristic. 

The  (CO. H)  group  in  furfurol  may  be  regarded  in  the 
same  light  as  the  0«S  and  Nil  iu  furfuranc,  thiophene, 
and  pyrrol  respectively.  We  have  made  several  ultimate 
analyses  of  the  "  cachoa  "  radicle,  and  the  results  have  been 
singularly  concordant  and  conclusive. 

Having  carefully  analysed  the  products  of  the  action  of 
sodium  poly-sulphide  on  furfurol  we  can  give  no  other 
explanation  of  the  facts  than  those  given  ic  the  paper. 

According  to  our  researches,  the  "  eachou  "  dyestuff  is  not 
a  mercaptan  ({.<  ..a  sulphhydrate  or  hydrosulphide  of  hydro- 
carbon radicle)  ;  in  its  pure  form  it  certainly  has  not  and 
does  not  yield  malodorous  effluvia  characteristic  of  t lii-- 
cl  :ss  of  bodies,  and  from  reasons  to  be  adduced  the  absence 
of  alkyl  groups  precludes  the  possibility  of  its  being  a 
mercaptan. 

The  following  are  some  of  our  reasons  for  supposing  that 
the  "  eachou  "-dye  does  not  contain  alkyl,  &c,  groups : — 

(l->  The  presence  of  so  very  small  a  proportion  of 
hydrogen  which  is  entirely  replaced  by  bases. 

"(2.)  Sulphated  thiophene  and  thiophene  sulphonic  acids, 
furfurol  and  sulphated  pyrrol  readily  give  the  dye  in  large 
proportions,  and  these  bodies  do  not  contain  any  alkyl 
groups. 

(3.)  From  CH3S.SO3.H  and  Na4Sc  we  obtain  a  large- 
yield  of  a  body  (dyestuff)  containing — 

S  66,  C  31.4,  H  1.3,  (0  1.3); 

surely  there  is  no  other  interpretation  than  that  which 
assumes  the  union  of  all  the  S  with  the  C  atoms,  and  this  is 
according  to  analogy  (e.g.,  trimetbyl-trisulphone,  &c). 

It  will  be  observed  that  the  simplest  statement  of  the 
molecular  weight  deducible  from  an  analysis  of  the  zinc 
and  silver  salts  of  the  dye  is  somewhat  different  to  that  of 
the  unoxidised  dyestuff;  we  account  for  this  by  the  tact 
that  in  the  making  of  these  metallic  salts  an  alkaline 
solution  of  the  dye  was  used,  and  the  oxygenation  may 
have  been  more  considerable  than  that  represented  iu  the 
ultimate  analysis.  The  data,  with  allowance  for  the 
oxygenation  factor,  are  sufficiently  near  to  support  the 
empirical  formula  Ma'(C4S3)". 

Ii.CtS,  i-  the  simplest  formula  for  the  dyestuff,  just  as 
C6Hi„05  is  the  simplest  formula  for  starch,  &c.  The 
In  aw  and  solid  character  of  the  dyestuff  shows  that  its 
full  formula  must  be  a  high  polymer  of  this  group  and  can 
only  be  represented  as  (H2C4S3)». 

Kopp  is  said  to  have  obtained  "  eachou"  from  sodium 
acetate,  yet  we  have  never  yet  succeeded  in  obtaining  a 
particle  of  "eachou"  from  thi-  body;  all  we  obtain  is  a 
greenish-black  liquor  which  on  standing  a  few  hours  gives 
a  clear  yellow  supernatant  liquid  and  a  dark  black  sediment. 
Attempts  at  dyeing  show  that  the  colour  obtained  is  not  a 
dye. 

Discussion. 

Mr.  C.  Bawsos  remarked  lh.it  "  Cachou  de  Laval"  was 
a  substance  of  great  interest  in  the  dyeing  industry,  and 
that  he  was  somewhat  surprised  that  it  was  not  used  more 
extensively,  though  doubtless  the  comparatively  high  price 
at  which  it  had  been  sold  had  something  to  do  with  tin-. 
He  was  convinced  that  the  class  of  dyes  to  which  it 
belonged,  including  Yidal  black  and  thiocatechiii.  WOU  & 
be  of  great  importance  in  the  future,  lie  asked  whether 
the  products  obtained  from  thiophene  and  furfurol  had 
been  analysed,  or  whether  the  dyeing  test  alone  had  been 
considered  sufficient  to  prove  their  identity  with  the  colour- 
ing matter  of  "  eachou."  II,- also  pointed  out  that  "  Car! ... 
de  Laval'  deteriorates  somewhat  rapidly  it  not  preserved  in 
well-closed  vessels;  ami  asked  the  authors  if  they  had 
examined  the  products  formed. 

Mr.  T.  Faiisi.ev  asked  the  authors  whether  they  had 
included  any  aldehydes  or  ketones  among  th,  or| 
substances  from  which  they  bad  attempted  to  obi  jm 
•Cachou  de  Laval,"  since  it  is  known  that  these  bodies 
readily  yield  snlphur  compounds.  He  also  suggested  that 
it  would  be  of  interest  to  try  the  action  of  sulphur  on 
paraffin,  pushing  the  heating  as  far  as  possible. 


Mr.  H.  R.  Procter  inquired  whether  there  was  any 
possibility  of  thiophene  being  used  on  the  commercial  scale 
in  making  the  dye. 

Mr.  F.  W.  Richardson,  replying,  said  that  Mr.  A3  kroj  3 
and  himself  bad  analysed  the  different  substances  obtained 
from  thiophene,  furfurol,  and  pyrrol.  They  had  further 
proved  their  identity  with  the  colouring  matter  of  "Cachou 
de  Laval  "  by  means  of  what  appeared  to  be  a  characteristic 
test  for  that  substance,  viz.:  if  the  colouring  matter  be 
dissolved  in   excels  of  baryta  water   and  the  barium   then 

precipitated  by   a  current   of  carbon  dioxide,  a   bl l-red 

solution  remains  ;  all  the  substances  gave  this  reaction. 
They  had  also  dyed  cotton  with  each  of  the  substances  in 
sulphuric  acid,  chrome,  and  copper  sulphate  baths,  and 
obtained  the  same  shades  from  all  of  them. 

The  price  of  thiophene  was  far  too  high  to  make  any 
commercial  application  possible. 

They  had  found  that  the  deliquescent  substances  con- 
tained in  "  Cachou  de  Laval  "  caused  it  to  absorb  nioi-tn 
from  the  air  rather  rapidly  (as  much  as  18  per  cent,  in  a 
night),  and  that  accompanying  this  an  oxidation  took  place 
which  first  caused  the  colouring  matter  to  dye  browner  shades 
and  then  diminished  its  colouring  power  very  considerably. 

In  reply  to  Mr.  Fairley  he  said  that  they  had  used  alde- 
hydes in  their  experiments,  but  had  found  that  the  methyl 
and  other  alkyl  groups  were  not  " cachou  "-formers,  and 
had  therefore  not  considered  it  to  be  worth  while  to  try 
ketones. 

Meeting  lie/, I  on  Mm/  8th,  1896. 

On  this  occasion  the  President  visited  the  Se 
was  entertained  at  dinner.     The  proceedings  of  th.-  meeting 
will  appear  in  a  subsequent  issue. 


Chairman :  John  Chirk. 
Vice-chairman :  J.  B.  Headman. 


Committee : 

67.  Beilby. 

R.  C.  Menzies. 

R.  Cox. 

E.  Ostlere. 

J .  Gray. 

T.  L.  Path 

D.  Harris. 

Su-R.  Pullar. 

G.  G.  Henderson. 

H.  Rose. 

V7.  I.  Macadam. 

P.  Rottenburg. 

J.  S.  Macarthur, 

E.  C.  C.  Stat 

A.  Macdonald. 

D.  E.  Steuart. 

Hon. 

Secretary 

and  Treasurer : 

Stanley  Kitir,  Chemical  Labo 

ratory,  The  University,  Glasgow 

The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  have  been  elect'-, I  to  till  the  vacancies, and  will 
take  office  in  July  next: — Committei  A.  C.  J.  Charlier.  C.  A. 
Fawsitt,  R.  A.  Inglis,  and  R.  T.  Thomson.  Secretary  :  Thomas 
Gray. 


Meeting  held  in  Glasgow  on  Tuesday,  March  3rd,  1896. 


DR.    JOHN    CI.  VliK    IN    THE    CHAIlt. 


EXPEBIMENTS  WITH  BOBDEAUX  MIXTUBE  AS 
A  PEEVENTIYE  AGAINST   POTATO  DISEASE 

BY   JAMES    HENDRICK,   II. SC,    F.t.C. 

One  direction  in  which  chemistry  has  been  of  service  to 
agriculture  has  been  in  the  provision  of  preventives  against 
and  remedies  for  the  insect  and  fungoid  pest-  which 
an-  among  the  most  troublesome  foes  of  the  farmer 
Bordeaux  mixture  is  a  preventive.  It  was  first  used 
about  13  years  ago,  in  the  claret  district  iu  Frame,  as  a 
preventive  against  mildew  and  other  fungoid  diseases  of  the 
vine.  It  has  since  been  tried,  especially  in  the  United 
Stat,-,  upon  a  great  variety  of  plant  diseases,  and  in   many 
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ises  with  marked  success.  It  has,  in  fact,  been  steadily  gain- 
ing for  itself  the  position  of  the  most  generally  useful  agricul- 
tural fungicide  known.  In  Britain  it  is  practically  known 
only  as  a  preventive  against  potato  disease,  which  is  due  to  the 
ravages  of  the  fungus  Phytophthora  infestans.  It  was  used 
against  this  disease  in  France  very  soon  after  ils  disci  i 
and  since  then  it-  use  has  been  extending  in  all  parts  of  the 
world.  Bordeaux  mixture  is  prepared  by  adding  lime  to  a 
solution  of  copper  sulphate  until  the  copper  is  completely 
precipitated.  There  have  been  a  great  many  modifications 
in  the  formula  used  in  making  the  mixture.  Solutions  of 
copper  sulphate  of  all  strengths  have  been  used,  from  those 
which,  when  precipitated,  give  a  paste,  to  quite  dilute 
solutions.  But  for  potato  disease  the  generally  recommended 
strength  contains  2  lb.  of  copper  sulphate  in  10  galls,  of  the 
mixture,  and  is  commonly  known  as  the  2  per  cent, 
mixture. 

In  making  the  mixture  an  excess  of  lime  is  used  so  as  to 
ensure  not  only  the  complete  precipitation  of  the  copper, 
but  that  the  liquid  shall  be  Btronglj  alkaline.  If  copp.  i  be 
left  in  solution,  the  foliage  of  the  potato  plant  itself  will 
be  injured.  The  reaction  which  takes  place  is  commonly 
represented  by  the  equation — 

t  uS<  i4.5H20  +  Ca(OH)„  =  Cu(OH)3  +  CaSO,  +  511  I  - 

That  is,  249  parts,  by  weight,  of  crystallised  copper  sulphate 
require,  for  complete  precipitation,  74  parts  of  pure  slaked 
lime.  The  chemistry  of  the  change  is  not,  however,  quite  so 
simple  as  is  here  represented. 

If  lime  be  added  to  a  solution  of  copper  sulphate  in 
quantity  not  sufficient  to  precipitate  all  the  copper  as 
hydrate,  we  get  a  sea-green  precipitate  containing  basic 
sulphates  of  cupper.  Though  we  may  completely  remove 
the  copper  from  solution  in  thi-  form,  it  cannot  safely  be 
used  for  Bordeaux  mixture.  On  exposure  to  the  air, 
carbon  dioxide  is  absorbed,  forming  some  copper  carbonate, 
and  liberating  some  of  the  copper  again  in  ;i  soluble  state 
as  sulphate.  If,  again,  lime  be  added  in  excess,  we  get  an 
azure  blue  precipitate,  which  contains  all  the  copper,  chiefly 
in  the  form  of  hydrate.  The  liquid  remains  alkaline,  and, 
on  standing,  the  precipitate  gradually  turus  almost  purple 
in  colour.  It  is  as  the  azure  blue  precipitate  that  Bordeaux 
mixture  should  be  used.  When  this  is  done,  the  copper 
Sticks  firmly  to  the  leaves  of  the  plant,  yet  it  does  not 
injure  them.  In  my  own  experiments  the  copper  could 
still  be  detected  on  the  leaves  of  the  plant-  weeks  after 
application,  although  extremely  rainy  weather,  July  and 
August  1895,  had  intervened.  The  precipitate  ought  not 
to  dry  to  powder  and  shake  off,  nor  should  it  wash  oft  with 
i. tin,  nor  should  it  injure  the  leaves.  In  fact  the  sprayed 
foliage  generally  remains  green  longer  than  that  which  i:> 
unsprayed.  It  is  probable  that  some  of  the  inconsistent 
results  which  have  been  obtained  with  Bordeaux  mixture 
are  due  to  improper  preparation  of  the  mixture.  Farmers 
are  not  generally  chemists,  and  common  lime,  such  as 
farmers  would  use,  is  generally  very  impure,  anil  might  be 
to  a  considerable  extent  turned  into  carbonate  as  well.  It 
is  generally  recommended  to  use  1  lb.  of  slaked  lime  to 
every  2  lb.  of  crystallised  copper  sulphate.  This  should 
give  a  very  considerable  excess  of  lime,  but  I  can  quite 
imagine  case-  arising  where  the  copper  is  either  not  com- 
pletely precipitated  or  is  precipitated  in  the  green  state. 
On  this  account,  and  on  account  of  the  general  aversion  of 
farmers  to  the  trouble  of  making  up  a  chemical  mixture  of 
this  kind,  wh'ch  they  do  not  understand,  various  dry  powders 
of  the  nature  of  Bordeaux  mixture  precipitate  have  been 
placed  upon  the  market,  and  great  success  is  claimed  for 
them.*  These,  have  simply  to  be  stirred  up  in  water  and 
sprayed  upon  the  plants. 

It  is  in  Ireland  that  Bordeaux  mixture  has  had  its  most 
extensive  and  successful  use  in  the  British  Isles.  The 
Irish  Land  Commission,  Agricultural  Department,  early  took 
the  matter  up,  and  have  since  published  annual  report- 
on  the  subject.  The  result  has  been  that  the  use  of  this 
fungicide  is  far  better  known  in  Ireland  than  in  either 
Scotland  or  England.     In  Scotland,  experiments  have  been 

*  See,  for  example,  report  of  experiments  conducted  by  the  Irish 
Land  Commission  during  the  season  of  1895.    Blue  Book  C. — 8028. 


made  from  time  to  time  but  the  results  obtained  have  In  en 
very  indecisive.  This  may  be  parti}  due  to  the  fact  that 
owing  to  the  use  of  better  and  stronger  varieties  of  potato, 
disease  i-  not  nearly  -o  prevalent  in  Sc  itland  a-  in  Inland, 
where  this  preventive  has  been  found  so  effective. 

Early  last  year  I  arranged  to  have  experiments  carried 
out  on  this  -obi.  ei  onWoodilee  Farm,  Lenzie,  b_i  Mr.  Wen. 
the  manager;  and  on  Newton  Farm  by  Mr  John  Speir. 
()u  Woodilee  Farm,  five  plots,  and  on  Newton  Farm,  six 
plots,  each  7yh  of  an  acre  in  area,  were  marked  off.  The 
land  was  chosen  as  even  and  free  from  inequalities  as 
possible.  The  -ame  variety  of  potato.  Red  Bog,  was  grown 
on  both  farms.  This  potato  was  chosen  a-  it  is  one  which 
i/  veiy  liable  to  disease.  All  the  plots  were  treated  in 
every  way  alike,  except  in  respect  of  the  spraying.  Four 
plot-  were  sprayed.  Two  of  these  were  sprayed  once,  and 
two  were  sprayed  twice.  The  mixture  was  made  up  of 
two  strengths.  (  ine  contained  2  lb.  of  crystallised  copper 
sulphate  to  10  galls,  of  water,  this  will  be  referred  to  as 
the  2  per  cent,  mixture:  the  other  contained  I'.  lb.  of 
copper  sulphate  to  In  galls,  of  water  and  will  be  "referred 
to  as  the  \1  per  cent,  mixture.  Each  of  these  mixtures 
was  applied  to  two  plots.  The  arrangement  of  plots  was 
a-  follows  ; — 

l.  Unsprayed. 

-'.  Sprayed  once  with  the  l>  per  cent,  mixture. 

:i.  Sprayed  iw  ice  ,,  ,, 

4  Sprayed  once  with  the  1  ',  per  cent,  mixture. 

5.  Sprayed  twice  .,  „ 

G.  Unsprayed. 

At  Xewton  the  nr-t  -praying  took  place  on  July  22, 
the  second  on  August  8,  and  the  potatoes  were  raised  on 
September  23.  At  Lenzie,  the  first  spraying  took  place 
on  July  .'lo  and  31,  the  second  ou  August  2(1,  and  the 
potatoes  were  raised  October  7  and  S.  So  far  as  could  be 
seen,  the  spray  in  no  way  injured  the  foliage,  but  neither 
did  it  seem  to  fair  e  the  effect  which  has  been  reported  in 
many  other  cases,*  of  causing  the  foliage  to  remain  green 
longer  than  in  the  unsprayed  parts.  No  disease  was 
noticeable  on  either  farm  before  the  second  spraying, 
either  on  the  unsprayed  or  on  the  sprayed  plots.  In  fact! 
on  both  farms  there  was  very  little  difference  to  be  seen' 
between  the  sprayed  and  the  unsprayed  plots  at  anytime. 
When  the  leaves  began  to  fa'l  there  was  no  visible  difference 
between  the  plots,  and  on  both  sprayed  and  unsprayed 
plot-  the  have-  fell  at  the  same  time.  The  sprayer  used 
in  both  experiments  was  a  Vermorel  Knapsack  sprayer. 

In  both  experiments  the  shaws  at  the  time  of  the  first 
-praying  were  very  big,  and  it  was  not  only  difficult  to  make 
-ure  that  all  parts  of  the  foliage  were  thoroughly  sprayed 
but  it  was  almost  impossible  to  avoid  more  or  less  injuring 
the  plants  in  moving  about  among  them.  At  the  second 
spraying  the  foliage  was  already  going  down,  and  was  not 
therefore  so  liable  to  injury. 

When  the  time  for  raising  came  Mr.  Speir  found  that  he 
could  with  difficulty  spare  hand-  necessary  for  the  long  and 
tedious  work  of  picking  all  the  potatoes  from  the  plots  over 
by  hand  in  order  to  remove  the  diseased  tubers,  and  as 
there  was  so  little  sign  of  disease  in  the  shaws,  it  was 
evident  that  there  could  not  be  much  disease  present.  For 
these  reasons,  and  because  there  was  very  little  difference 
apparent  between  the  plots,  it  was  decided  to  raise  one- 
quarter  pole  from  each  plot,  pick  over  the  potatoes  from 
these  and  weigh  them.  As  it  was  found  on  doing  this  that 
there  was  little  difference  in  the  proportion  between  diseased 
and  sound  tubers  on  the  sprayed  and  on  the  unsprayed  plots, 
and  the  evidence  of  the  eye" was  thus  confirmed,  the  whole' 
plots  were  not  weighed.  It  is  to  be  noted  that  this  is  the 
method  which  has  been  followed  in  calculating  the  results 
of  many  of  the  experiments  carried  out  by  the  Irish  Land 
Commission  and  others.  Though  large  plots  were  sprayed, 
only  a  small  portion  cf  each  was  picked'over  and  weighed! 
The  weight  of  potato,-,  of  a  size  too  great  to  pass  through 
a   lj-inch  riddle,    divided   into   diseased    and    sound,    and 


'See  Bulletin  No,  6,  the  U.S.  Department  of  Agriculture, 
Division  of  Vegetable  Pathology!  the  Journal  of  the  Royal  Agri- 
cultural Society  of  England,  3rd  Series,  Vol.  III.:  and  flu-  Irish 
Land  Commission's  Reports. 
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calculated  to  weigh  per  acre,  found  by  weighing  these  small 
plots,  is  given  in  the  following  table  :  — 

Newtox.     Weight  or  Potatoes  per  Acrk. 


It  will  be  seen  from  this  table  that,  though  the  proportion 
of  diseased  potatoes  is  somewhat  less  on  the  sprayed  than 
on  the  unsprayed  plots,  the  result  is  very  unsatisfactory. 
Plot  5  is  the  only  one  on  which  the  diminution  of  disease  is 
sufficient  to  inak.  the  spraying  worth  while.  It  is  to  be 
remembered  that  no  reliance  can  be  placed  on  the  weights 
per  acre  given  here,  as  the  plots  raised  were  far  too  small  to 
give  accurate  figures. 

At  Lenzie  the  whole  of  the  plots  were  raised  by  hand. 
The  potatoes  were  then  thoroughly  picked  over  by  hand, 
and  all  the  diseased  ones  separated.  Every  single  potato 
from  the  whole  of  the  plots  was  individually  examined. 
The  sound  potatoes  were  then  put  through  a  riddle  of 
l|-in.  mesh,  and  divided  into  marketable  and  small.  The 
potatoes  from  each  plot  wire  thus  divided  into  three  lots: 
diseased  potatoes,  and  large  and  small  sound  potatoes. 
Kach  of  these  lots  was  separately  weighed.  This  work, 
which  occupied  a  considerable  number  of  hands  for  two 
days,  was  all  conducted  under  the  personal  supervision  of 
Mr.  Weir  and  myself. 

The  following  table  gives  the  weight  of  potatoes  of  each 
kind  from  each  of  the  plots,  calculated  to  tons  per  acre  : — 


Lenzie. 

Weight 

of  Potatoes  pan  Acre. 

Sound  Potatoes. 

Diseased 

Total. 
Sound 

Large.           Small. 

m      .          Potatoes. 

Total. 

and 
Diseased. 

1 

2 
3 
4 
5 

Ts.  Ct.  Qs. 
6    5    0 
0    0    0 
6    7    2 
6     0     3 
6     0     2 

Ts.  Ct,  Qs. 
1    13    1 

1  14    2 

2  2     3 
1     15     2 
1     17     2 

Ts.  Ct.  Qs.  i  Ts.  Ct.  Qs. 
7    18    1         19    0 

7  14    2        12    2 

8  11)     1          0      7     2 
7     16     1          0     12     3 
7     is     il          II     13     2 

Ts.  Ct.  Qs. 
9      7    1 
8    17    0 
8    17    3 
8      9    0 
8     11     2 

The  diseased  potatoes  were,  as  a  rule,  only  slightly 
attacked  by  the  fungus.  Comparatively  few  were  badly 
rotted  with  it,  and  these  few  were  mainly  to  be  found  in 
plots  1  and  2.  Indeed,  there  was  very  little  sign  of  disease 
at  any  time  in  the  shaws,  and  any  disease  which  attacked 
the  plots  must  have  come  pretty  late.  It  is  to  be  seen  that 
in  this  ease  the  sprayed  plots  are  with  one  exception,  pi.. t  a, 
nearly  free  from  disease.  The  explanations  of  the  fact 
that  plot  i  bus  mneh  more  disease  than  the  other  sprayed 
plots  is  probably  to  be  found  in  the  conditions  under  which 
it  was  sprayed.  It  was  the  first  plot  sprayed.  Not  only  was 
the  man  who  did  the  work  quite  unused  to  the  machine, 
but  something  went  wrong  with  the  nozzle,  and  it  was  only 
with  great  difficulty  that  the  spraying  of  this  plot  was 
finished  at  all  on  the  30th  July.  The  nozzle  was  then 
repaired,  and  the  other  plots  were  successfully  sprayed  on 
the  next  day,  :!!>t  July.  It  is  probable,  then,  that  this 
plot  was  very  imperfectly  sprayed.  It  contains  rather 
fewer  diseased  potatoes  than  plot  I,  but  three  times  as 
many  as  plot  3,  which  was  sprayed  twice  with  the  same 
mixture.  The  1 '.  per  cent,  mixture  does  not  appear  to 
have  been  quite  so  effective  as  the  2  per  cent,  mixture. 
It  is  curious,  too,  that  plot  5,  which  was  sprayed  twice,  does 
not  contain  li  d  ease  than  plot  1,  which  was  dressed  once 
only. 

We  have  font  d,  then, in  this  experiment  that  the  applica- 
tion of  the  spiay  has  diminished  disease  toamarked  txtent, 
but  we  are  still  in  disagreement  with  the  experiments  of  the 
Irish  Land  Commission,  and  others,  on  a  most  important 


point.  It  has  been  almost  universally  found  that  the  appli- 
cation of  Bordeaux  mixture  increases  the  value  of  the  crop 
not  merely  by  diminishing  the  weight  of  diseased  tubers, 
and  hence  increasing  in  proportion  the  weight  of  sound  ones, 
but  also  by  increasing  the  total  weight  of  the  crop.  This 
action  may  be  due  to  the  spray  preventing  the  early  decay 
of  the  shaws  through  the  ravages  of  disease.  The 
leaves  are  first  attacked  by  the  fungus,  and  it  is  only 
by  propagatiug  itself  front  them  through  the  stems  that  the 
pest  finally  reaches  the  tubers.  So  that  if  the  shaws  are 
early  carried  off  by  disease  the  formation  of  a  heavy  crop 
of  tubers  may  be  prevented,  although  such  as  are  sound 
may  to  a  large  extent  never  be  reacted  by  the  fungus. 

In  this  experiment  we  have  no  greater  weight  of  sound 
potatoes  produced  by  the  sprayed  than  by  the  unsprayed 
plots.  This  can  be  understood,  however,  when  we  remem- 
ber that  any  disease  which  was  preseut  only  appeared 
very  late  when  the  shaws  were  beginning  to  go  down  in  the 
natural  order  of  things,  and  when  it  was  therefore  im- 
possible that  the  presence  or  absence  of  disease,  could  have 
much  effect  ou  the  weight  of  crop  produced.  But  this  does 
not  explain  the  curious  fact  that  the  total  crop  is  greater  on 
the  unsprayed  than  ou  any  of  the  sprayed  plots.  Iu  fact 
the  spraying,  while  it  has  diminished  the  weight  of  diseased 
potatoes,  has  not  increased  the  weight  of  sound  ones. 

These  experiments  then,  like  all  others  previously  con- 
ducted in  Scotland,  give  unsatisfactory  results.  As  in  both 
the  Old  and  the  New  Worlds  the  general  results  obtained 
with  this  fungicide  have  been  so  good,  further  experiment 
seems  uecessary  to  explain  its  comparative  failure  in  this 
country. 

In  conclusion  I  must  thank  Mr.  Weir  and  .Mr.  Speir  for 
placing  their  land  and  labour  at  my  disposal,  and  for  the 
cordial  and  enlightened  way  in  which  they  co-operated  with 
me  iu  carrying  out  these  experiments.  In  this  country 
the  agricultural  chemist  has  seldom  laud  or  means  at  his 
disposal  of  carrying  out  these  large  scale  experiments,  and 
he  is  entirely  dependent  on  the  public  spirit  and  enlighten- 
ment of  private  individuals.  These  gentlemen,  who  are 
busy  practical  farmers,  deserve  the  fullest  recognition  for 
the  trouble  and  care  which  they  have  taken  in  assisting  me 
with  this  work.  It  was  only  through  them  that  I  was  able 
to  carry  it  out  at  all. 

Discussion. 

The  Chairman  said  they  were  very  much  indebted  to 
Mr.  Hendrick  for  bringing  this  matter  before  them,  because, 
whilst  agricultural  papers  were  not  very  often  brought 
before  the  Society  of  Chemical  Industry,  anything  dealing 
with  such  an  important  question  as  the  potato  disease  was 
certainly  of  great  interest.  He  asked  if  the  sulphate  of 
copper  used  was  absolutely  pure  ;  if  not,  it  would  contain 
more  or  less  protosulphate  of  iron,  which  was  not  beneficial 
to  the  siil.  Mr.  Hendrick  advocated  the  introduction 
practically  of  copper  into  the  plant.  Analysts  had  fre- 
quently to  determine  the  percentage  of  copper  in  the 
plant,  and  whether  this  copper  had  been  introduced 
artificially  or  naturally.  The  question  whether  copper  might 
be  thus  introduced  into  the  plant  would  require  to  be 
settled.  Mr.  Hendrick  purposely  used  common  commercial 
sulphate,  which  certainly  contained  a  small  amount  of 
ferrous  iron.  The  action  of  ferrous  iron  introduced  a 
much  debated  subject.  He  did  not  consider  that  small 
quantities  of  ferrous  iron  were  prejudicial. 

Mr.    Wn.i.iAM   Thomson    supposed   that    a    wet  season 
or    damp    surrounding-    wis   necessary    for  the   develop 
ment  of  this  pest.     He  presumed  that  copper  oxide  must 
be  soluble  in  water  to  some  extent.     Was  t h;tt  not  so  ? 

Mr.  Hexprick  said  the  copper  oxide  as  it  rested  ou 
the  potato  leaves  was  in  an  insoluble  state. 

Mr.  Thomson  said  the  combination  of  chlorophyl  with 
copper  made  a  colouring  matter  as  permanent  as  indigo. 
The  slightest  trace  of  copper  seemed  to  fix  the  dye  well. 
I  hie  could  not  imagine  an  antiseptic  effect  being  got  from 
an  insoluble  substance,  and  ii  was  worth  while  considering 

whether  it  would  not  be  a  good  plan  to  spray  these  plants 
wuli  an  exceedingly  minute  quantity  of  sulphate  of  copper 
in  solution". 

The  Chairman  inquired  if  anunoniaeal  solution  had  been 
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Mr.  Hendrick  said  he  believed  it  had  been  tried,  but  an 
insoluble  substance  was  required.  Tin-  main  point  wa-  to 
have  something  that  would  remain  on  the  Foliage,  because 
the  spores  germinated  on  the  leaf.    This  was  prevented  t>\  the 

thin  protective  coating  of  the  copper  compound.  If  a 
soluble  combination  was  put  on  the  leaf  it  rapidly  washed 
off  or  became  absorbed  by  the  tissues  with  injurious  effects 
to  the  plant. 

The  Chairman*:  Have  the  tubers  been  examined  for 
copper  ' 

Mr.  Hendriok  said,  so  far  as  he  was  aware,  no  copper  had 
been  fonndin  the  tubers.  Where  thi~  mixture  was  used  for 
fruit  trees  and  sprayed  directly  on  to  the  fruit — grapes, 
peaches,  apples,  ami  pears  have  been  treated — copper  was 
always  found  on  the  fruit  rind,  but  so  far  as  he  was  aware  none 
had  been  found  in  the  tissues  of  the  fruit.  Some  American 
stations  had  experimented  as  to  whether  copper  could  be 
introduced  into  fruit,  and  so  far  a-  be  could  ascertain  they 
had  decided  that  there  was  no  dangerous  introduction  of 
copper  from  the  use  of  Bordeaux  mixture.  Small  quantities 
of  copper  did  not  appear  to  be  very  poisonous. 

Mr.  Thomson  said  copper  was  a  natural  constituent  in 
the  human  body. 

Mr.    Hendrick  :    And    in    small    quantities    in    various 
uals.      It    bad    been    found    in   the    leathers    of    certain 
birds.     It  had  also  been  detected  in  mangold-wurzel. 

The  Chairman:  All  were  agreed  that  an  infinitesimal 
quantity  would  do  no  harm,  but  what  was  the  limit  ': 

Mr.  Steuaet  asked   regarding  the   cost  of  the  a] 
tion  r 

Mr.  Hendrick  :  It  varied  from  10s.  to  15s.  per  acre. 
This  process  was  a  prevention,  not  a  cure.  By  the  applica- 
tion of  the  mixture,  spores  were  prevented  from  germinating 
on  the  leaf. 

Mr.  Steuabt  asked  if  the  mixture  prevented  diseases 
associated  with  animal  life  ? 

Mr.   Hendrick  :    It    had   only   been    used    for   fungoid 
51  s.      It  prevented  spore  development. 

The  Chairman  :  It  may  do  that  by  improving  the  health 
of  the  plant? 

Mr.  Hendrick  :  No,  apparently  not. 

Mr.  Anderson  said  in  moist  weather  the  copper  might 
be  rendered  soluble  by  the  carbon  dioxide  in  the  rain- 
water. 

Mr.  Hendrick  did  not  think  that  solution  was  solely  due 
to  carbon  dioxide.  It  did  not  do  to  apply  the  copper  mixture 
without  an  excess  of  alkali.  No  doubt  the  acid  juices  of  the 
plant  were  capable  of  rendering  small  quantities  of  copper 
soluble.  The  fungicidal  action  was  probably  due  to  slow 
solution. 

Mr.  Thomson  :  It  would  be  interesting  to  try  the 
effect  of  minute  quantities  of  copper  or  iron  on  pure  cultures 
of  the  disease. 

Mr.  Hendrick  intended  to  do  this,  but  had  not  yet  had 
an  opportunity. 

THE  STANDARD  (IF  FLASH-POINT  I'd!: 
MINERAL  OIL. 

BY    D.    R.    STEUART. 

{This  Journal,  1896,  page  173.) 

Discussion. 

Mi:.  Beildv  was  very  much  gratified  to  find  that  Mr. 
Steuart,  had  uow,  by  careful  experiments,  answered  a  number 
of  questions  which  were  put  on  the  last  occasion  on  which 
the  subject  came  before  the  Society.  A  notable  point  was 
the  question  of  mass — the  effects  produced  by  larger 
quantities  of  oil  dealt  with  in  barrels  and  tanks  and  in 
larger  vessels  than  ordinary  Abel  testers.  Mr.  Steuart 
showed  that  in  these  cases  where  the  surface  and  the 
quantity  of  oil  was  increased  the  flash-point  was  directly 
lowered  ;  thus  the  Abel  test  in  its  severe  form  was  none 
too  severe. 

Mr.  Gray  considered  that  Mr.  Steuart  had  supplemented 
his  former  remarks  by  further  investigations  which  were 
of  very  great  importance.  He  personally  found  that  in 
trying  to  explode  oils  in  reservoirs  of  various  sizes  by 
means  of  the  electric  spark,  he  got  results  which  were  very 


similar  to  Mr.  Steuart's.  The  bulk  of  the  oil  and  the 
expansibility  of  oil  vapour  and  air  in  barrels  and  tanks  was, 
he  thought,  a  point  which  Mr.  Steuart  uow  rightly  brought 
forward,  because  it  -\.is  a  weak  point  in  the  earlier  paper. 
He  deemed  it  advisable  that  the  discussion  should  be 
adjourned   in  order  to  afford  an   opportunity  of  following 

■  Mr.  Steuart's  experiments  more  closely. 

Mr.  Bishop  had  experimented  with  a  9-inch  Abel 
apparatus  and  obtained  similar  results  to  Mr.  Steuart. 

Meeting  held  Tuesday,  April  7th,  189G. 

Mr.   D.  R.  Siel'aut  opened  the  discussion   by  reading 

some  supplementary  remarks,  of  which  the  following  is  an 
extract  :  — 

Mr.  Spencer,  in  his  recent  report  on  Lamp  Accidents  and 
Experiments,  takes  the  increase  of  temperature  from  burn- 
ing between  iuitial  and  final  temperature  of  the  oil.  The 
initial  temperature  of  the  oil  was  always  under  the  initial 
temperature  of  the  chamber;  and  the  room  was  heated 
during  burning  above  ordinary  summer  evening  tempera- 
tures, probably  from  many  lamps  being  burned  in  the  same 
room;  but  all  is  added  together  as  if  it  were  the  ordinary 
heat  of  one  lamp  burning  by  itself.  His  figures  prove 
that  with  ordinary  lamps,  loo  standard  haves  a  passable 
margin  for  safety.  Persons  who  use  large  lamps  or  L.C.C. 
safety  ones  must  use  lighthouse  oil  of  150°  flash,  or  treat 
the  lamps  with  intelligence  so  that  the  explosive-mixture 
is  not  reached  by  a  light.  He  thinks  that  "  absolute  secu- 
rity cannot  be  obtained  by  raising  the  flash  point,"  and 
no  doubt  he  is  right ;  yet,  strange  to  say,  he  thinks  that 
"  almost  absolute  safety,  no  matter  what  kind  of  oil  is 
used,  i-  obtained  if  lamps  and  stoves  are  of  right  con- 
struction." He  confesses  frankly,  however,  that  "if  any 
practicable  method  can  be  found  for  preventing  the  use 
in  lamps  of  all  oil  that  is  not  perfectly  safe,  it  may  be 
desirable  to  adopt  that  course  in  preference  to  prohibit- 
ing the  sale  of  unsafe  lamps."  That  such  a  method  and 
standard  is  practicable,  and  indeed  quite  easy,  gentlemen 
here  will  no  doubt  be  able  to  prove.  I  have  been  asked 
how  much  this  would  increase  the  price.  I  caused  inquiries 
to  be  made  of  refinery  managers  and  chemists  in  every 
producing  district  in  America  in  1893,  and  found  that  the 
cost  at  the  works  of  ordinary  expert  burning  oil  was  gene- 
rally 2  cents  per  gallon.  Sometimes  3  cents  was  given  as 
the  cost,  but  that,  I  think,  was  high-flashing  oil.  But  take 
3  cents  as  cost.  To  convert  ordinary  export  oil  to  100 
flash,  it  is  required  to  take  cut  of  it  at  most  10  per  cent,  of 
naphtha  and  heavy  oil.  If  these  fetch  as  good  price  in  the 
market  as  burning  oil,  then  there  is  no  extra  cost  at  the 
refinery,  for  there  is  no  extra  expense  in  putting  the 
naphtha  into  the  naphtha  tank  instead  of  into  the  burning- 
oil  tank.  The  most  extreme  case  possible  is  if  nothing  at 
all  could  be  got  for  the  naphtha  and  heavy  oil,  in  which 
ease  the  cost  of  a  gallon  of  burning  oil  would  be  increased 
about  one-tenth.  So  that  5  per  cent.,  or  ~d.,  extra  at  the 
refinery  will  far  more  than  cover  all  extra  cost.  But  if 
this  increased  cost  does  not  reduce  production,  and  there  is 
no  fear  of  that,  the  increased  cost  at  the  works  in  America 
or  Russia  does  not  necessarily  mean  increased  price  to  the 
consumer.  The  price  here  does  not  depend  on  a  little  in- 
crease or  decrease  of  cost  at  the  refinery,  but  is  altogether 
commanded  by  competition  here.  Let  there  be  plenty  of 
competing  sources,  American,  Russian,  Indian,  and  home, 
and  the  oil  will  be  cheap;  with  plenty  of  competing  sources, 
then,  the  addition  of  a  farthing  to  the  cost  at  the  refinery 
wiil  add  nothing  to  the  price  to  the  consumer.  No  doubt 
if  we  reduce  by  one-tenth  the  yield  of  burning  oil  got  from 
crude  petroleum,  if  there  was  any  decrease  in  production  of 
crude  oil,  this  would  add  to  the  price  here  considerably,  but 
that  is  a  very  remote  danger  at  the  present  time.  The 
result  of  keeping  the  standard  at  its  present  low  point  will 
nji  have  the  effect  of  making  oil  cheap  here  ;  but,  on  the 
other  hand,  will  cause  the  chance  of  oil  being  made  much 
dealer. 

Paraffin  oil  was  freely  used  by  the  people  of  this  country 
for  nearly  10  years  before  the  introduction  of  petroleum;  so 
much  so  that  when  petroleum  was  introduced  it  was  also 
called  paraffin  oil,  a  name  already  familiar  to  all  the  people. 
Young's  patent  was  also  used  in  America  from  1852,  and 
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the  oil  made  under  it.  Rock  oil  gave  its  name  to  refined  I 
petroleum  when  it  was  introdued  there.  To  show  the 
extern  ,.|  the  paraffin  oil  trade  in  1859,  Mr.  James  Young 
bought  247,431  lamps  from  one  maker  alone,  and  in  I860 
the  same  maker  supplied  him  with  1,200  lamps  per  day. 
So  that  paraffin  oil  was  to  a  large  extent  the  oil  of  the 
common  people  before  the  introduction  of  petroleum. 

rhere  is  one  point  on  which  Mr.  Spencer  and  Dr. 
Chandler  of  New  York  are  agreed,  viz.,  that  the  safety  of 
the  peoplo  must  l>e  brought  about  by  legislation.  Attempt- 
ing to  educate  them  through  the  newspaper,  county  coi  a 
instructions,  &c,  i-  found  to  be  utterly  valueless.  The 
people  most  likel)  to  have  a  lamp  accident  in  London  are 
not  likelv  ever  to  have  seen  the  L.C.C.  instructions. 

The  (.'HiiitiiiN  a-ked  what  was  the  average  of  the 
standards  in  the  United  States  ? 

1 1  mm  ,kt  said  that  there  were  19  Mates  that  had  no 
>tat>-  law.  Illinois  with  153  tests  hail  an  inspection  in 
every  town  and  village  on  the  requisition  of  rive  inhabitants. 
The  tests  varied  from  105°  to  150  fire  test  and  from  100 
flash-point  to  120  .  There  were  four  States  that  had  as  low 
a  test  as  England,  hut  tiny  used  the  low  flash-point  oil  only 
for  export :  — 

No  State  law  or  no  state  inspection. — Alabama,  Cali- 
fornia, C  lorado,  Connecticut,  Delaware,  Idaho.  Illinois, 
Kansas,  Louisiana,  Mississippi,  Nevada,  North  Carolina, 
l  Iregon,  South  Carolina,  Texas,  Virginia,  West  Virginia, 
Washington,  Wyoming  (19  States).  Some  of  these  have 
efficient  inspection  in  every  city,  and  some  even  in  every 
village.  Illinois,  for  instance  :  150°  fire  test;  inspection  in 
any  town  or  village  on  requisition  of  rive  inhabitants. 

110°  Fire. — Maryland,  Pennsylvania,  Rhode  Island, 
Vermont  {i). 

120°  Fire. — Maine,  Minnesota,  New  Hampshire,  North 
Dakota,  Wis  lonsin  (i). 

130°  Fire.— Arkansas,  Florida,  Kentucky  (3). 
150°  Fire. — Missouri,  cities  and  towns  of  Illinois  (!). 
100°  Flash. — Massachusetts,    New    Jersey   (Elliot  cup), 
New  Yo  '  cup)  (3). 

105° Flash.— Iowa  (Elliot)  (1). 

llo  Flash.— Montana,  South  Dakota,  Nebraska  (Foster 
cup)  (3). 

120°  Flash. — Georgia,  Indiana,  Michigan,  Ohio  (Foster 
cup),  Tennessee  (5). 

Mi.  William  Thomson  said  that  the  subject  hai 
brought  before  the  Manchester  Section  some  years  ago. 
Mr.  Stenart's  present  contribution  was  exceedingly  oppor- 
tune, I  'be  matter  was  presently  receiving  serious 
considerate  all  over  the  country.  The  Manchester  and 
Salford  Sanitary  Association  had  lately  sent  a  requisition 

asking  the   Home  Secretary  to  c ider   the    question   of 

raising  the  fl  i-h-point  to  100°  or  over.  He  (Mr.  Thomson) 
had  been  working  at  the  subject  for  some  time,  and  had  an 
arrangement  with  the  Manchester  and  Salford  Sanitary 
Assoctatii  n  wherehj  all  the  lamps  which  exploded  were  sent 
to  him  for  examination,  with  a  view  to  discover  any 
peculiarities  about  them.  There  were  :•  great  many  lamp 
accidents  in  Manchester  and  the  neighbourhood.  He  had 
received  o  number  of  these  lamp-  recently.  The  lamps 
which  hac  apparently  exploded  with  a  bang  had  been  all 
of  our  tj]  :,  and  thai  type  wa-  called  the  "Queen  ' 
burnei  r  made  in   America.     It  had  a 

side  of    which    was   a    small    (    I 
weni    i  flame   and   the   inner   portion    of    the 

recepl  ■  so  that  with  lov  -Hash  oils  prod 

;U1  ,.M  ,  ixture  inside  the  receptacle,  the  flam 

p,,,  ,,,  H   i  i  alculated  to  lire  the  vapours  -over 

a  touch-hole,  as  it  were.  He  bad  called  attentiou  to  that 
point  ii.  three  distinct  cases.  In  "in-  case  a  woman  was 
boldiu  --'  lamps  -when  some  clothes  were  thrown 

down  a  i     i         '  ng  stair;  this  produced  a  sudden  draugl 
,1,,.  |.,,.  ;    '      ■■.  is  burned.     In  another  ease 

the    lam]     had    been    standing  on   the    mantlepiece 
suddei  :   and  a  third    was   Stai 

,,„  ,,   .  ble  and  suddenly  exploded.     These  all  had 

q,  rs."     In   another   ease  with  a 

which  I  Queen   Anne  burner  there  was  , 

of  ii    i  .    1.      A  man  0     : 

by  (  toke.    The  oil  receptacle  of  the  lamp  had 


broken.      They   had    left    the   lamp    turned    down.      He 
supp  i-ed   that  the  flame    had    heated   the    hra-s   work,   the 

ork  had  heated  the  glass  oil-vessel,  it  had  bi 
and   the   whole  thing   ha  1    caught   lire        lie   thought   that 
would  show  that  they  ought  to  have  metal  recep 
,  and  not  glass. 

It    was   evident    that  Acts   could    not    compel    perso 

properly  constructed  lamps.  People  with  lampi 
could  not  be  expected  to  discard  one  type  and  take  to 
a;. other.  Consequently  there  was  only  one  alternative — to 
make  the  oil  safe,  lb-  hoped  that  a  resolution  would  again 
be  brought  forward  and  be  carried  with  unutiimitv 
in  t'ne  Society, aud  again  placed  before  the  Horn  ■  s eci 

Mr.  .1.  Si  \\u.v  Mint  asked  if  Mr.  Thomson  bad 
mined    the    flash-point   of  the   oils    which   had  caused   the 
accidents  ? 

Mr.  Thomson  said  he  could  not  obtain  the  flash  i 
as  there  was  no  oil   left.     The  oils   y  ,|,l    iu  England    were 


73  .  75   or  76  . 

The  Chairman  said  it  was  only  by  bringing  forward 
from  time  to  time  such  facts  as  had  been  brought  before 
them  by  Mr.  Steuart,  ['roving  beyond  the  possibility  of 
depute  the  dangers  attending  low  flash-point  as  compared 
with  high  flash-point  oils,  that  they  could  hope  to  induce 
those  in  authority  to  alter  their  views.  There  seemed, 
however,  to  be  no  possible  doubt  that  the  safety  of  oils  was 
practically  comparative — that  was  to  say,  comparative  to 
the  flash-point.  The  higher  the  flash-point  the  greater  the 
safety.  The  temperature  which  was  dangerous,  was  that  at 
which  the  oil  gave  off  vapour.  To  simplify  matters  he  would 
lie  inclined  to  move  as  a  resolution  that,  in  the  opinion  of 
'he  meeting,  oil  of  73  flash-point  was  dangerous,  and  that 
the  flash-point  ought  to  be  raised  to  1UD3  F.,  Ah 
with  a  view  to  public  safety. 

The  motion,  on  being  put  to  the  meeting,  was  unanimously 
agreed  to. 

Meeting  held  on  May  llth,  1896. 
The  President  visited   the  Section  on  this  occasion,  aud 
discussed  various  matters  of  interest  with  the  local  com- 
mittee. 

^trtu  |)orfe  £>tf£tom 

Chairman  :  Alfred  H.  V 

Viee-Ckairnian :  J.  II.  fVainwriffht, 
Committee : 
T.  Lynton  1;  E.  G.  Love. 


G.  T.  Bruekniami. 

nk'IltE. 

11.  i '  r.ner. 
H.  Endemann. 
ft  W.  Fairchild. 
Jas.  Hartford. 

Hon.  Treasurer:  R.  C.  Woodcock. 

Hon.  Local  Secretary : 

Hugo  Schweitzer,  15;',  Front  street.  New  York,  U.S.A. 


T.  Lunffurits. 

Arthur  McQ 

■ 
In  -.  J.  Parker. 

1).  Wesson. 


The  names  in  italics  are  those  of  Members  of  Committei 

:le  end  ol  :  in-  cur session. 

Tic  follow  I   to  till  the  mca • 

i  Prof.  C.  F.  Chandler.    - 

w    \  .  ,  il-.w.  I.  I  i.-i-:    \.  II.  Mason, W. Ja:  Scl  enelm, 
B   i  .  Scltupphaus. 


Meeting  held  at  th>   College  of Pharmacy, 
Monday,    lp    '  20/A,  189G. 


MR.    A.    II.    MASON     IN    TIIK    CHAIR. 


THE  i  HLORINATION  OF  GOLD  ORES. 

B3    a.    DAWSON    0  IW-KINS. 

T  in    method  of  extraction  of  gold  from  its  ores  by  m 
chlorine  in  not  a  new  one.  although   it  has  been  only  within 

that  it-  development  has  been  su  Ii  as  I 
it  into  the  front  rank  of  metallurg 
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I  will  take  the  Cripple  Creek  ore  as  a  special  example, 
been  i.i   on  it  are  more  numerous  and  extensive 

than  on  an}  other.     The  general  chlorination  treatment  of 

all  gold  ores  is,  however,  the  same,  and  the  statements  made 
in  this  paper  will  be  found  to  he  of  general  application. 

The  crushing  of  the  ore  is  the  first  consideration,  and  as 
a  preliminary  to  that,  the  drying  of  it.  The  kind  of  drier 
to  be  used  depends  largely  on  the  physical  character  of  tin- 
ore  to  be  treated.  If  it  is  hard,  a  revolving  drier  will 
answer,  but  if  is  soft  and  wet,  a  shelf  drier;  such  as  the 
Stetefeldt,  should  certainly  be  used.  In  the  latter  the  time 
of  exposure  of  the  ore  to  heat  is  under  the  control  ol'  the 
operator,  and  the  ore  is  not  taken  out  until  dry,  while  in 
the  former  the  progress  of  the  ore  is  unimpeded,  and  at  the 
end  of  a  fixed  time  the  discharge  takes  place  regardless  of 
the  condition.  A  revolving  drier  also  produces  a  Large 
amount  of  dust.  Taking  all  points  into  consideration,  the 
shelf  drier  is  the  most  satisfactory  for  general  use. 

Tin-  coarsest  mesh,  to  which  the  ore  can  ho  crushed  and 
still  give  satisfactory  extraction,  must  he  determined  for 
each  class  of  ore,  and  then  the  aim  must  be  to  produce  a 
minimum  of  fines.  The  machinery  must  be  chosen  with 
this  end  in  view.  Rolls  with  hard  steel  shells  will  be  found 
to  be  the  most  satisfactory, — with  them  ore  can  be  crushed 
to  10  mesh  and  deliver  only  4  per  cent,  of  the  material 
finer  than  150  mesh. 

In  the  Cripple  Creek  ores  where  the  percentages  of  sul- 
phur vary,  it  is  found  desirable  to  bed  the  ores  before 
crushing,  in  order  that  the  work  of  the  mill  be  uniform. 
The  ore  is  now  ready  for  roasting.  This  roasting  is  a  very 
important  requisite  in  the  preparation  for  the  treatment  by 
chlorine.  All  the  sulphur,  tellurium,  antimony,  arsenic,  or 
anything  capable  of  acting  as  a  reducing  agent,  must  be 
oxidized  in  order  that  there  shall  be  no  absorption  of  chlorine 
for  other  purposes  than  solution  of  the  gold.  The  roasting 
of  the  ore  accomplishes  another  important  change  which  is 
of  great  importance  in  the  treatment  of  the  ore:  it  renders 
all  particles  porous,  thus  allowing  of  coarse  crushing,  and 
yet  permits  the  chlorine  being  brought  into  contact  with 
the  particles  of  gold.  This  effect  is  due  to  the  tact  that  the 
heating  of  the  pieces  of  rock  produces  cracks  all  through 
them  and  makes  channels  for  the  dissemination  of  the 
chlorine  solution.  This  fact  can  be  easily  demonstrated  by 
taking  a  piece  of  rock  and  heatiDg  it  in  the  muffle  furnace 
and  then  holding  with  only  one  end  iu  water.  The  porosity 
of  the  rock  will  be  shown  by  the  water  rising  in  it  as  in  a 
sponge.  Even  though  the  ore  contained  nothing  to  oxidize, 
it  would  be  desirable  to  roast  it  in  order  to  produce  this 
effect.  The  operation  of  roasting  must  be  a  slow  and  care- 
ful one,  for  it  is  in  the  furnace  that  the  real  work  of  the 
chlorination  mill  must  be  done.  If  the  work  here  is  bad, 
addition  of  chemicals  in  the  barrels  will  not  overcome  it. 
The  time  usually  allowed  for  this  is  about  three  hours,  and 
the  heat  at  first  must  be  light,  gradually  increasing  to  a 
bright  cherry  heat.  The  philosophy  of  this  is  that  the  gold 
existing  in  combination  is  found  almost  entirely  with  either 
sulphur,  tellurium,  arsenic,  or  other  similar  metalloid  ;  and 
if  the. initial  heat  is  sufficient  to  cause  a  fusion,  the  particles 
of  gold  will  run  into  globules  of  matte  and  then  resist  all 
oxidation  ;  but  if  the  roasting  is  done  slowly  we  accomplish 
a  complete  oxidation,  and  leave  the  metal  in  such  condition 
that  it  is  accessible  to  the  chlorine  solution. 

It  had  previously  been  held  to  be  true  as  regard  tellurides 
of  gold  that  roasting  them  produced  loss.  I  have  devoted 
especial  attention  to  this,  and  have  made  very  many  careful 
investigations,  and  I  can  say  authoritatively  that  this  is  not 
true.  There  is  no  loss  of  gold  by  volatilization  in  calcining. 
The  loss  is  due  to  dust,  and  with  proper  arrangements  for 
the  prevention  and  the  collection  of  dust,  all  the  gold  de- 
livered to  the  furnace  in  the  raw  ore  is  turned  out  in  the 
roasted  product.  And  as  regards  the  dust,  in  the  arrange- 
ment of  the  chlorination  mill  proper  arrangements  for  dust 
collection  must  be  provided,  as  in  no  class  of  roasting 
furnace  can  its  formation  be  prevented. 

1  wish  to  call  especial  attention  to  the  fact  that  the 
roasting  of  gold  ores  must  be   a  calcining  one,  and   in   no 

i  e  may  salt  be  added,  because  a  loss  as  high  as  30  per 
ceut.  maybe  produced  by  the  formation  of  chloride  of  gold, 


ami  no  increased  advantage  will  be  attained  in  the  prepara- 
tion of  the  ore  for  chlorination. 

There  are,  of  course,  many  different  types  of  furnace 
which  are  applicable  to  this  work.  In  this,  as  in  all  roast- 
ing, the  most  perfect  work  can  be  done  by  the  old-fashioned 
long-hearth  reverberatory  furnace-.  Hut  the  cost  of  labour 
is  so  considerable  with  this  type  of  furnace  that  it  becomes 
necessary  to  use  a  mechanical  furnace  of  some  description. 
The  mechanical  furnaces  can  be  described  in  three  classes — 
the  shelf  furnace,  the  cylindrical  furnace,  and  the  flat-hearth 
of  the  reverberatory  type.  As  it  is  necessary  to  leave  but 
a  very  small  percentage  of  sulphur  in  the  roasted  ore,  the 
first-mentioned  type,  that  of  the  shelf  furnace,  is  not  applic- 
able to  this  work,  because  the  ore  cannot  be  roasted  dead 
enough.  Of  the  other  two  types,  the  White-Howell  and 
the  Bruckner  cylinder  may  be  considered.  A  great  ob- 
jection, however,  to  these  furnaces  is  the  large  amount  of 
dust  which  is  produced  by  them,  and  the  consequent  diffi- 
culties in  the  collection  and  treatment  of  it.  The  best  form 
of  furnace  for  this  work  i"  the  reverberatory  type,  three  of 
which  are  the  Tierce  Turret  furnace,  the  Brown  Horseshoe 
furnace,  and  the  Ropp  furnace.  The  Brown  Horseshoe  fur- 
nace is  now  in  operation  at  the  Golden  Reward  Mill,  in 
Dead  wood,  South  Dakota.  As  to  their  satisfaction  with  it, 
1  cannot  make  any  statement  as  it  has  been  in  operation 
only  about  three  weeks.  The  Horseshoe  furnace,  however, 
has  not  given  the  best  of  satisfaction  in  the  roasting  of  ores 
for  smelting  purposes.  The  criticism  of  this  is  on  the 
method  of  operating  the  rabble  anus  in  the  furnace. 

The  Ropp  furnace  is  a  recent  device.  This  also  is  in 
operation  in  only  one  place,  the  Selby  Works,  in  San 
Franeiseo.  An  examination  of  it  seems  to  suggest  that  it 
is  very  applicable  to  auy  class  of  work  in  which  there  is  no 
sintering  of  the  ore.  It  is  a  Pierce  furuace  straightened 
out  with  the  slot  in  the  middle  of  the  hearth. 

The  Tierce  furnace  has  been  iu  use  in  this  class  of  work 
iu  two  chlorination  mills— the  Lawrence  Gold  Extraction 
Company  and  the  El  Paso  Reduction  Company,  both  of 
Cripple  Creek  District.  From  a  great  deal  of  personal 
experience  with  these  furnaces  at  the  I'd  Paso  Reduction 
Company,  I  can  speak  very  strongly  in  favour  of  its  use. 
It,  of  course,  has  defects,  as  have  all  forms  of  mechanical 
roasts,  but  the  defects  are  not  insuperable  nor  the  cost  of 
operation  great. 

The  next  step  is  the  treatment  of  the  ore  in  barrels. 
These  are  lead-lined  steel  cylinders,  ordinarily  5  ft.  in 
diameter  and  9  ft.  long,  provided  with  a  man-head  and 
essary  valves  to  admit  of  the  use  of  water  pressure. 
The  barrel  is  also  provided  with  a.  filter  inside.  This  may 
either  be  a  sand  filter,  as  described  by  Rothwell  in  the 
Engineering  awl  Minim/  Journal,  or  asbestos  cloth  may  be 
substituted  for  the  sand.  My  own  experience  inclines  me 
to  favour  the  use  of  the  asbestos  as  giving  a  better  rate  of 
filtration  than  the  other.  The  barrel  is  charged  with  water 
to_  50  per  cent,  of  the  amount  of  the  ore  treated,  which,  in 
this  sized  barrel,  is  a  little  over  five  tons.  The  sulphuric 
acid  is  then  added  to  the  amount  of  about  30  lb.  to  the  ton 
of  ore.  The  cold  ore  is  then  added,  the  bleaching  powder- 
placed  on  top  of  the  ore,  the  man-head  put  on,  the  barrel 
started  revolving  and  kept  so  for  about  three  hours,  when 
the  revolution  is  stopped,  the  proper  waler  connections 
made,  and  the  gold  liquor  filtered  from  the  ore  under  a 
pressure  of  between  20  to  40  lb.  to  the  square  inch.  The 
number  of  revolutions  per  minute  which  it  is  most  desirable 
that  the  barrel  shall  have,  expei  ience  -hows  to  be  between 
four  and  five. 

ii  had  been  the  custom  to  revolve  the  barrels  S  to  12 
revolutions  per  minute,  but  this  causes  a  great  deal  of  wear 
on  the  filter-cloth  in  the  barrel  and  the  chemical  action  is 
in  no  way  increased. 

When  the  gold  exists  as  metallic  particles  of  sensible 
size,  the  time  of  revolution  of  the  barrel,  and  therefore  of 
the  action  of  the  chlorine,  must  be  increased,  as  the  solution 
of  these  particles  iu  the  chlorine  water  is  quite  slow.  In  the 
Cripple  Creek  ores,  to  he  absolutely  sure  of  complete  solu- 
tion, it  is  necessary  to  allow  this  treatment  to  extend  over 
four  hours.  In  the  chlorination  mills  in  South  Carolina 
small  barrels,  holding  from  one  to  two  tons  of  ore,  are  used 
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.and  tin-  filtration  is  effected  in  open  filter*  on  the  outside. 
There  are  objections  to  this  in  tlie  long  time  required  for 
the  washing  of  the  ore,  arid  in  the  injurious  effect  of  the 
chlorine  gas  on  the  men.    The  difficulty  in   filtration  could 

not  have  been  so  seriously  felt  in  South  Carolina  mills 
because  they  treated  only  roasted  concentrates,  which,  from 
their  nature,  must  be   free   from    slimes.     It  is,  of  course, 

possible  to  filter  crude  ore  in  open  tanks,  but  the  time 
required  is  a  very  important  element  in  the  working  of  the 
mill.  The  average  tunc  required  at  the  works  of  the  El  Paso 
Seduction  Company  for  filtering  a  charge  in  a  barrel  is 
between  two  hours  and  five  minutes  and  two  hours  and 
fifteen  minutes.  In  order  that  this  average  may  be  kept  up, 
it  is  necessary  that  the  men  in  charge  of  the  barrel  work 
should  pay  the  closest  attention  to  keeping  the  asbestos 
filter-cloth  clear  of  slimes.  If  this  is  not  properly  attended 
to,  after  the  first  few  charges  in  the  barrel  the  time  of 
filtration  will  increase  to  as  high  a  point  as  24  hours.  There 
is,  however,  no  necessity  for  anything  of  this  kind  taking 
place  when  proper  precautious  are  taken  with  the  clath. 

The  average  amount  of  water  required  in  the  chlorina- 
tion  barrels  for  each  ton  of  me  Healed  is  between  400  and 
■150  gallons.  This  figure  is  the  total  amount  of  water 
coming  out  of  the  mill  as  gold  solution. 

YVe  now  come  to  the  precipitation  and  separation  of  the 
gold  from  the  solution.  There  are  a  number  of  methods 
of  accomplishing  this,  viz.,  treatment  by  sulphide  of  iron  or 
copper,  precipitation  by  ferrous  sulphate,  precipitation  by 
carbon,  ami  precipitation  by  hydrogen  sulphide. 

The  following  are  the  re-actions  which  take  place — 

2AuCJ3  +  3FeS  =  Au.2S3  +  3FeCI.,. 
2AuCI:l  +  3CuS  =  Au;S3  +  3CuCL. 
2AuCl3  +  6FeSO<  =  2Au  +  2Fe.:(SO.,)  +  Fe2CJ0. 
4AuCl3  +  3C  +  6H20  =  4Au  +  3C<  >..  +  12HC1. 
2AuCl:j  +  3H2S  =  Au;S:l  +  6HC1. 

The  first  two  methods  are,  of  course,  practicable  but  not 
economical,  nor  is  the  resulting  concentrate  of  sufficiently 
high  grade  ;  therefore  I  pacs  them  with  simple  mention. 

The  precipitation  of  gold  from  its  solutions  by  the  use  of 
ferrous  sulphate  is  a  method  which  has  been  largely  used. 
The  gold  is  thrown  down  as  metallic  gold  in  a  very  fine 
precipitate,  and  considerable  difficulty  attends  its  collection. 
Also  in  the  presence  of  copper  a  very  considerable  quantity 
of  the  gold  will  remain  in  solution.  As  illustrative  of  this, 
1  will  cite  an  experiment  I  made  on  Cripple  Creek  ores. 
The  solution  was  carefully  precipitated  with  an  excess  of 
sulphate  of  iron  and  the  precipitated  gold  carefully  filtered 
off.  The  filtrate  from  this,  which  gave  no  further  re-action 
yvith  the  iron  solution,  on  being  precipitated  by  hydrogen 
sulphide  gas  gave  30  per  cent,  of  the  gold  originally  in  the 
solution.  I  will  describe  the  apparatus  and  procedure  in 
the  precipitation  of  gold  solution  by  means  of  carbon  in  the 
form  of  charcoal,  'ihe  carbon  filters  employed  are  upright 
cylindrical  vessels,  about  4  ft.  high  and  30  in.  iu  diameter, 
provided  with  an  opening  in  the  bottom  for  the  escape  of 
the  waste  liquor.  The  charcoal  is  crushed  and  the  portion 
of  it  between  4  mesh  and  10  mesh  is  collected  and 
thoroughly  water-soaked.  It  is  then  packed  quite  solidly 
into  the  cylindrical  vessels.  These  are  then  filled  with 
water,  a  heavy  perforated  lead  plate  placed  on  top  of 
the  charcoal,  and  the  filter  filled  with  water.  They  are  now 
set  in  pairs,  one  above  the  other,  and  are  ready  for  opera- 
tion. The  gold  solution  is  heated  to  about  140  Fahr., 
and  is  then  run  on  to  the  upper  filter  at  a  rate  of  from  one 
in  three  gallons  per  minute.  The  waste  liquor  is  allowed  to 
run  from  the  upper  filter  into  the  lower  filter  at  the  same 
of  speed  at  which  the  liquor  is  fed.  ami  the  lower  filter 
operated  the  same  as  the  upper,  allowing  the  waste  liquor 
from  the  bottom  of  it  to  run  outside.  The  gold  is  precipi- 
tated on  the  charcoal  in  a  metallic  form  very  finely  divided. 
and  is  perfectly  and  definitely  done  miles-  the  flow  of  liquor 
is  made  too  rapid  fir  the  temperature.  When  the  carbon- 
filter  i-  sufficiently  saturated  \i  it!i  gold,  it  is  washed,  dried, 
and  then  the  charcoal  burned  in  open  cast-iron  pans.  The 
heat  is  communicated  by  a  fire  from  below.  Although  the 
reduction  of  the  gold  from  tin-  solution  i-  perfect,  the  meta! 
is   no(  firmly  enough  held  to  the  particles  of  charcoal   to 


resist  being  carried  off  by  the  current.  Therefore,  the 
properties  of  the  charcoal  as  a  filter  must  he  depended  on 
to  prevent  the  escape  of  particles  of  metallic  gold  iu  sus- 
pension in  the  waste  liquor.  Some  metallic  gold,  however, 
will  he  carried  out  into  the  lower  filter,  and  there  again  the 
filter,  as  a  filter,  must  be  used  to  prevent  the  escape  of  these 
particles  below,  lint  in  any  case,  taking  all  precautions, 
it  is  impossible  to  prevent  the  escape  at  the  bottom  of  the 
lower  filter  of  a  small  amount  of  gold  iu  suspension.  This 
amount  the  experience  of  the  Fl  Paso  Seduction  Company- 
show  s  to  be  from  five  to  ten  cents  per  ton  of  ore  treated. 

Another  objection  to  the  use  of  carbon  as  a  precipitant  is 
in  the  burning  of  the  carbon  and  the  collection  of  the  ash. 
The  ash,  although  very  high  grade,  consisting  of  about  70 
per  cent,  gold,  is  a  very  fine  powder,  which  cannot  be 
handled  without  the  production  of  dust,  and  therefore  of  a 
certain  amount  of  loss.  The  gold  is  obtained  from  the  ash 
by  mixing  it  with  proper  amounts  of  sodium  carbonate  and 
borax  glass  and  melting  it  down  iu  a  crucible.  The  metal 
produced  is  very  fine,  frequently  going  as  high  as  995. 
The  precipitation  of  gold  by  means  of  hydrogeu  sulphide  is 
the  most  satisfactory  one  in  that  it  is  absolutely  definite  and 
perfect  in  its  work,  and  the  cost  of  it  is  less  than  in  any  of 
the  other  methods.     It  is  conducted  as  follows  : — 

The  clear  solution  is  run  into  the  precipitating  tank,  and 
sulphurous  acid,  produced  by  burning  sulphur  in  a  current 
of  air,  is  forced  into  the  liquor.  By  this  means  all  of  the 
free  chlorine  in  the  gold  liquor  is  reduced  to  the  form  of 
hydrochloric  acid.  The  reaction  which  takes  place  is  as 
follows  : — 

CIS  +  H20  +  SO,  =  S03  +  2HC1. 

The  sulphurous  acid  gas  must  not  be  allowed  to  act  too 
long  after  reducing  the  free  chlorine;  it  would  reduce  the 
gcild  to  the  metallic  state  as  a  very  finely  divided  precipitate. 
The  point  at  which  the  sulphurous  acid  must  be  shut  off  is 
distinctly  indicated  by  the  appearance  of  white  fumes  at  the 
surface  of  the  tank.  Ihe  hydrogen  sulphide  gas  is  pro- 
duced by  the  action  of  dilute  sulphuric  acid  on  iron  matte 
in  a  closed  lead-lined  vessel,  and  the  action  is  accelerated 
by  a  current  of  air  forced  in  under  pressure.  This  hydrogen 
sulphide  gas  is  forced  into  the  gold  solution,  thereby  preci- 
pitating all  of  the  gold  as  Au.,S:1,  in  the  form  of  a  floceulent 
daik  brown  precipitate.  The  precipitate  is  allowed  to  settle 
for  a  short  time,  then  all  the  supernatant  liquor  is  passed 
through  a  filter-press.  The  tank  is  then  filled  up  with  fresh 
gold  solution  and  the  operation  repeated.  When  it  is  desired 
to  thoroughly  clean  out  the  gold  from  the  precipitating  tank 
it  is  all  run  through  the  filter-press,  where  the  gold  sulphide 
collects  as  a  mud.  This  is  dried,  roasted  in  muffle  furnace, 
mixed  with  the  proper  amounts  of  sodium  carbonate  and 
borax  glass,  and  melted  down  in  a  crucible.  The  gold  pro- 
duced in  this  way  is  not  of  as  great  fineness  as  that  produced 
from  the  carbon  ash,  but  the  cost  of  the  operation  and  the 
absolute  definiteness  of  the  precipitation  and  collection, 
joined  with  the  fact  that  the  value  of  the  metal  is  not 
increased  by  its  fineness,  makes  this  no  argument  against  it. 
This  method  of  precipitation  is  pronounced  by  all  those  who 
have  had  experience  in  chlorination  works  as  being  the 
proper  one  for  use. 

I  have  thus  far  not  referred  to  chlorination  in  open  tank-, 
because  the  barrel  process  is  the  one  most  economical  and 
easj  "l  application.  There  are,  however,  several  establish- 
ments where  concentrates  are  chlorinated  in  op.  o  tanks.  1 
will  briefly  outline  the  way  in  which  this  i-  d  me,  bul  will 
not  go  into  any  detail  of  the  work.  The  op'  n  tanks  arc 
lined  with  lead,  and  are  provided  with  either  a  false  bottom 
of  wood  or  one  of  coarse  sand.  The  ore  is  put  into  the  vat 
and  the  chlorine  gas  forced  into  it  from  beneath  the  false 
bottom.  When  the  gas  makes  its  appearance  at  the  top 
and  has  acted  for  a  sufficient  length  of  time,  it  is  -lint  off, 
the  tank  filled  with  water,  and  the  gold  solution  washed  out. 
Another  method  for  open  tank  chlorination  is  allowing  a 
solution  of  chlorine  to  percolate  through  the  ore  from  above. 

'I'he   solution   is  collected   below   in    any  ordinary    mi i 

The  precipitation   in   these  cases   is   effected  by  one  of  the 
above-mentioned  methods. 

An  cue  to  hi'  particularly  adapted  to  chlorination  work 
should  be  free  from  silver,  as  there  are  but  few  Cases  in  which 
the  silver  ran  be  subsequently  recovered  by  amalgamation 
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or  by  lixiviation  with  hyposulphite  of  soda.  Some  ores, 
however,  permit  of  this.  The  Cripple  Creek  ore,  although 
assaying  too  little  in  silver  to  consider  saving  it,  lias  given 
as  high  as  77  per  cent,  metallic  extraction.  The  gold, 
however,  nearly  always  yields  itself  to  the  chlorine  when 
the  proper  conditions  have  been  complied  with  in  the  crush- 
ing mill  and  the  roasting  furnace. 

Gold  chlorination.  however,  is  yet  but  an  infant  industry, 
but  the  advances  which  have  been  made  in  it  within  the  last 
few  years  promise  a  future  development  which  will  bring  it 
into  the  front  rank  of  metallurgical  pro. . 

Discussion. 

Dr.   D.  Woodman  alluded  to  the  use  of  bromim 
substitute  for  chlorine. 

Dr.  M.  Alsbeeg  stated  that  in  some  of  the  Western 
States  chlorine  was  produced  electrolytieally,  liquefied,  and 
then  used  for  chlorination  with  apparent  success. 

Prof.  L.  Stevens  also  detailed  some  of  his  experiences 
in  the  Venezuelan  gold  districts. 

THE  EFFECT  OF  COMPRESSION   OF   ILLUMIN- 
ATING GAS  UPON  ITS  CANDLE-POWER. 

BY.    E.    G.    L"V  E. 

There  are  four  systems  at  present  in  use  for  the  artificial 
lighting  of  cars,  namely,  oil-lamps,  carburetted  air,  com- 
pressed gas.  and  electricity.  The  first  of  these  is  the 
oldest,  and  admittedly  the  most  unsatisfactory,  while  the 
electric  light,  on  account  of  its  cost,  has  not  come  into 
any  extended  use  except  on  those  line-  which  employ  the 
electric  current  as  a  motive  power.  Carburetted  air.  that 
is,  air  mixed  with  the  vapour  of  some  volatile  hydro- 
carbon, as  gasoline,  i-  used  to  some  extent  b}-  several 
railroad  companies,  but  it  is  open  to  many  objections. 
The  relative  merits  of  the  oil  and  compressed  gas  systems 
are  very  apparent  to  one  who  has  occasion  to  travel  up 
and  down  Manhattan  Island  after  dark  ;  and  no  one  would 
hesitate  to  choose  between  the  ample  illumination  on  the 
cable  roads,  which  is  effected  by  compressed  gas,  and  the 
rather  poor  twilight  of  the  oil-lighted  cars  on  the  elevated 
roads. 

The  compression  of  illuminating  gas  for  the  lighting  of 
cars,  buoys,  &c,  has  of  late  years  become  an  important 
branch  of  the  gas  industry.  The  English  and  German 
engineers  have  been  the  pioneers  in  this  direction,  and  to 
them  is  due  the  main  credit  for  the  present  degree  of 
perfection  which  this  system  has  attained. 

In  the  practical  working  of  this  system  two  methods 
have  been  followed.  One  consists  in  the  compression  of 
ordinary  illuminating  gas  having  a  candle-power  of  from 
16  to  28,  while  the  other  involves  the  manufacture  of  a 
special  gas  of  from  40  to  60  candle-power,  which,  even 
after  a  certain  loss  by  compression,  furnishes  a  gas  of  far 
greater  candle-power  than  that  obtainable  by  the  first 
method.  With  this  latter  the  name  of  Pintsch  will  always 
be  associated. 

It  is  to  be  expected  that  the  compression  of  an  illu- 
minating gas  which  owes  its  luminosity  in  part  to  benzol 
and  other  hydrocarbon  vapours  will  result  in  the  throwing 
down  in  a  liquid  form  of  more  or  less  of  this  material, 
and  thereby  impoverishing  the  gas,  the  extent  of  this 
depending  mainly  upon  the  degree  of  its  compression. 

In  practice  it  is  customary  to  compress  the  gas  in 
large  cylinders  to  from  10  to  16  atmospheres  (150  to 
240  lb.),  and  afterward  draw  it  off  into  smaller  cylinders 
which  are  attached  to  the  cars  to  be  lighted.  The  pressure 
in  these  small  cylinders  seldom  exceeds  10  to  12  atmo- 
spheres. In  Germany  we  believe  the  law  does  not  allow 
a  railroad  company  to  carry  gas-cylinders  beneath  its 
cars  charged  to  a  greater  pressure  than  120  lb.,  or  eight 
atmospheres. 

It  is  apparent  that  by  this  plan  of  transferring  from 
storage  to  service  cylinders,  any  liquid  products  would  he 
retained  in  the  large  or  storage  cylinder,  and  that 
gas  from  the  small  cylinders  would  pr;sumably  have 
about  the  same  candle-power,  whether  tested  when  full  or 
nearly  empty.      If,  however,  the    gas    is    compressed  in  a 


cylinder  and  afterwards  used  fiom  the  same  cylinder,  the 
probabilities  are  that  as  the  pressure  diminishes  the  gas 
will  take  up  mole  or  less  of  the  liquids,  and  give  a  higher 
caudle  power  than  when  the  gas  is  at  the  maximum 
pressure. 

It  is  also  evident  that  this  difference  in  the  quality  of 
the  gas  will  depeud  upon  the  quantity  and  nature  of  the 
:ondensed  hydrocarbons  in  the  cylinder  ;  or,  in  other  words, 
whether  the  original  gas  contained  a  large  or  a  small 
quantity  of  those  illuminants  reduceable  to  a  liquid  at  the 
original  pressure  in  the  cylinder. 

i.d  years  ago  Mr.  C.  E.  Botley  reported  the  results 
of  a  large  number  of  experiments  on  the  compression  of 
coal-gas  for  the  lighting  of  railroad  carriages.  His  con- 
clusion  was  that  this  gas  lost  little  by  compression,  a  gas 
of  16'32  candles,  for  example,  when  compressed  to  13j 
atmospheres  (200  lb.)  being  reduced  to  13-58  candle- 
power,  or  a  loss  of  16'79  per  cent.  He  also  found  that 
the  candle-power  improved  as  the  pressure  was  reduced, 
and  that  rich  gases  suffered  more  than  poor  ones  by  com- 
pression. In  one  ca'c  a  coal-gas  of  originally  16' 10 
candles  was  reduced  to  13  35  candles  by  compression  to 
13j  atmospheres,  or  a  loss  of  17  per  cent.  This  would 
represent  the  value  of  such  a  gas  when  compressed  in 
storage  tanks  and  drawn  oil'  into  small  cylinders.  The 
same  gas  was  also  tested  at  various  pressures  from  13j 
atmospheres  to  the  normal  pressure.  At  10!  atmospheres, 
or  155  lb.,  the  candle-power  was  14"56;  at  6£  atmo- 
spheres, or  95  II).,  it  was  15-30;  at  2-i  atmospheres,  35  lb., 
the  gas  had  regained  its  original  caudle-power  of  16*10, 
and  when  the  pressure  became  normal  the  value  was  18"41 
candles,  a  gain  of  2*31  caudles.  With  regard  to  the  loss 
in  volume  it  was  found  that  a  coal  gas  of  16'5  candles 
Lost  I ■  16  per  ceut.  in  volume  when  compressed  to  5 
atmospheres.  •_>;>(  per  cent,  at  9  atmospheres,  and  7-47 
per  cent,  at  13^  atmospheres. 

His  experience  with  oil-gas  was  that  it  lost  from  23  to 
25  per  cent,  in  bulk  and  from  10  to  12  per  cent,  in  candle- 
power  by  compression  to  10  atmospheres.  It  is  to  be  re- 
marked, however,  that  for  the  reasons  already  stated  there 
would  be  considerable  variation  in  the  loss  in  candle-power 
in  the  cases  of  samples  made,  by  different  processes  or 
under  different  conditions  by  any  one  process.  It  is  stated 
on  the  authority  of  Pintsch  that  the  loss  of  candle-power 
of  oil-gas  made  from  crude  petroleum  is  2-4  per  cent, 
when  the  compression  is  carried  to  5  atmospheres,  7 '4 
j  per  cent,  at  10  atmospheres,  16.3  percent. at  15 atmospheres, 
and  21  •  5  per  cent,  at  20  atmospheres. 

Not  very  long  ago  I  had  occasion  to  make  a  great  many 
tests  of  railroad  lamps  using  compressed  gas,  and  in  the 
course  of  the  work  an  opportunity  was  afforded  of  making 
some  observations  on  the  loss  which  some  of  these  gases 
suffered  by  compression.  The  object  of  this  paper  is  to 
bring  before  you  some  of  the  results  thus  obtained,  and  I 
venture  to  do  this  more  especially  because  in  the  majority 
of  the  test-  water-gas  was  used,  while  the  published  results 
on  this  subject  refer  for  the  most  part  to  coal-gas. 

In  the  photometric  work  the  burners  used  were  Bray's 
Slit-Union  No.  7.  and  Sugg's  London  Argand  No.  1,  the 
former  better  adapted  tc  develop  the  candle-power  of  the 
richer  gases,  while  the  latter,  which  is  the  standard  burner 
for  coal-gas  in  London,  is  better  suited  to  gases  of  18 
candles  and  less. 

As  the  tests  of  the  water-gases  before  compression  were 
made  with  the  flat-flame  burner,  it  was  necessary  for  the 
;  purpose  of  comparison  to  retain  the  flat-flame  burner  in 
testing  the  same  gases  after  compression,  although  the  Ar- 
gand form  was  better  adapted  to  develop  the  candle-power 
of  the  compressed,  and  thereby  iinpoi  rishedgas.  The  only 
tests  made  with  a  coal-gas  were  on  a  sample  which  was 
originally  of  about  16  candles,  and  which  was  compressed 
to  16  atmospheres  or  240  lb.  After  compression  the 
cylinder  was  placed  on  end  and  any  liquid  it  contained  was 
blown  off  through  the  valve.  This  gas  was  tested  with  the 
Argand  burner,  and  when  the  cylinder  pressure  was  15 
atmospheres  gave  10'93  candles,  at  7  atmospheres  the 
candle-power  was  1P07,  and  at  5  atmospheres  it  was  10'93. 
The  loss  was  therefore  nearly  32  per  cent. — a  figure  consider- 
ably larger  than  that  reported  by  Botley  on  gas  of  this  candle- 
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power,  although  it  must  be  remembered  that  in  the  present 
instance  the  pressure  was  nearly  three  atmospheres  greater. 

Of  the  many  experiments  made  with  water-gas  I  will 
mention  only  a  few,  as  illustrating  the  results  obtained 
under  somewhat  different  conditions  in  the  com]  ression  of 
tin'  gas. 

The  first  was  with  a  sample  of  the  gas  as  compressed  by 
the  Pennsylvania  Railroad  for  use  in  the  lighting  of  its 
cars.  In  this  case  the  compression  was  carried  to  17  a 
atmospheres,  or  262  •  5  lb.,  and  the  gas  was  removed  from 
contact  with  any  liquid  products.  The  original  candle- 
power  of  this  gas  was  claimed  to  be  25,  although  I  have 
reason  to  believe  it  was  considerably  less  than  this.  The 
compressed  gas  had  a  specific  gravity  of  0-630,  but  no  tests 
of  its  candle-power  were  made  until  the  pressure  in  the 
cylinder  had  fallen  to  6  atmospheres.  From  this  point 
frequent  tests  were  made  until  the  pressure  fell  to  2-5 
atmospheres,  and  the  results  were  very  uniform  through 
this  range  of  pressures,  the  average  being  12 '65  candles 
by  the  Argand  burner.  Another  sample  of  water-gas  was 
compressed  under  my  direction  toll  atmospheres,  but  no 
attempt  was  made  to  remove  the  liquid  from  the  cylinder. 
The  uncompressed  gas  gave  IS -34  candles  by  the  Argand 
burner.  The  compressed  gas  had  a  specific  gravity  of 
0'614,  and  gave  the  following  photometric  results  :  — 


The  Chairman  suggested  the  employment  of  liquefied 
acetylene  tor  illuminating  railway  carriages. 

Messrs.  R.  C.  Woodcock,  I1.  E.  Dodge,  aud  H. 
Si     iii  izr.it  took  part  in  the  discussion. 

A  resolution  of  sympathy  with  Dr.  C.  F.  Chaudler 
(Chairman-elect)  in  his  late  severe  illness,  and  of  congratu- 
lation upon  his  recovery  after  a  surgical  operation  n  ndered 
necessary  thereby,  was  passed  unanimously. 
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These  tests  show  that  as  the  pressure  diminished  there 
was  a  steady  improvement  in  the  candle-power,  until  at 
last  the  value  became  the  same  as  in  the  original  gas. 

A  sample  of  water-gas  from  auother  source,  which 
originally  had  a  caudle-power  of  28  by  the  flat-flame 
burner,  gave,  after  compression  to  12  atmospheres,  13-20 
candles  at  10-5  atmospheres,  aud  15-92  candles  at  0  atmo- 
spheres, with  a  specific  gravity  of  0-644,  An  effort  was 
made  to  eliminate  the  effect  of  any  liquid  products  by  the 
use  of  two  cylinders,  much  after  the  plan  followed  in  the 
compression  of  gas  commercially,  but  the  results  were  not 
satisfactory.  The  method  was  to  compress  the  gas  in  one 
cylinder  to  16-5  atmospheres,  then  draw  off  half  an 
atmosphere  into  the  second  cylinder,  compress  the  first  one 
again  to  16  '5,  and  so  on  until  the  second  cylinder  was  full. 
In  this  way  no  gas  entered  the  second  cylinder  which  had 
not  already  been  subjected  to  a  pressure  of  16  atmospheres. 
It  is  probable  that  the  deposition  of  the  hydrocarbons  is 
a  more  or  less  gradual  process,  although  in  no  case  in 
which  this  plan  was  followed  was  I  able  to  obtain  any 
appreciable  quantity  of  liquid  from  the  second  cylinder, 
possibly  because  the  scale  on  which  the  experiment  was 
made  furnished  no  more  liquid  than  would  be  retained  by 
the  tough  interior  of  the  cylinder. 

To  give  a  single  ease,  a  certain  water-gas  of  29  •  3  candle- 
power  was  compressed  to  16  atmospheres.  With  this 
cylinder  pressure  the  gas  had  a  candle-power  by  the  flat- 
Same  burner  of  10-09,  aud  a  specific  gravity  of  0-594,  the 
candle-power  increasing  to  11-59  candles  at  S  atmospheres, 
and  13-76  candles  at  5  atmospheres. 

Numerous  other  experiment.-,  might  be  cited  much  of  the 
same  nature  as  those  already  given,  but  1  think  enough  has 
been  said  to  show  the  very  serious  loss  which  water-gas 
suffers  when  compressed  to  the  degree  asual  in  ear-lighting 
in  tins  country. 

In  view  of  this  fact,  and  the  attendant  circumstances  that 
a  mueh  greater  space  is  required  for  the  quantity  of  this 
low-quality  gas  necessary  to  produce  any  given  lighting,  it 
is  evident  thai  the  choice  of  such  a  gas  in  preference  to  an 
especially  manufactured  oil-gas  of  very  high  caudle-power 
is  a  matter  of  ver\  doubtful  economy. 

DlSI  OSSION. 

Dr.  I).  Woodman  emphasized  the  influence  of  temp, 
in  all  analyses  of  gas. 


I    as  LTtTM. 

This  Journal,  March  1S9S.  179.— The  initials  of  the 
author  of  the  paper  on  "  Analysis  of  Alloys  "  should  be 
-  C.  W."  not  •■('.  W.  Thompson." 
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I -PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 

Gases,  Washing  ,-  Improvements  in  Apparatus  fur.     V.  V. 
Holmes,  Huddersfield.     Eng.  Pat.  5113,  Mar.  1  1,  1S95. 

A  horizontal  cylindrical  casing  is  divided  by  vertical 
partitions  into  a  number  of  compartments,  every  alternate 
one  containing  a  brush  or  its  equivalent,  revolving  on  a 
horizontal  shall  passing  through  the  casing  and  preferably 
arranged  slightly  below  the  centre.  The  gases  enter  at 
one  end,  aud  pass  from  one  compartment  to  the  next 
through  openings  arranged  near  the  centre  of  each  dividing 
partition.  The  washing  liquid  enters  at  the  opposite  end, 
and  flows  to  the  end  where  the  gases  enter  in  such  a 
manner  that,  after  passing  to  any  compartment,  it  is 
impossible  for  it  to  pass  backwards  and  mix  with  the  purer 
liquid  therein.  This  may  be  don.-  by  providing  the  liquid 
outlet  from  each  compartment  containing  a  revolving 
brush,  with  a  weir,  from  which  the  liquid  overflows  to  the 
next  compartment.  By  this  arrangement  the  level  of  the 
liquid  i-  gradually  Lowered  as  it  passes  through  the 
apparatus.  Other  arrangements  maybe  made,  hut  in  all 
-  the  apparatus  has  compartments  alternating  between 
those  containing  the  revolving  brushes,  &c,  in  which  tin- 
liquid  is  comparatively  still. —  K.  S 

Gases,   Refrigeration   of;    Improvements   relating  to   the 
iressive.     W.  Hampson,  Chester.     Eng.  Fat. 
May  23,  1895. 

'fin:  gas  to  be  liquefied  is  first  freed  from  moisture,  if  it  con- 
tain am.  then  compressed, and  afterwards  cooled.     It  is  next 
led  to  the  top  of  a  casing  and   passes  downwards  thro 
number  of  small    tubes,  which  are  arranged   in  horizontal 
layers  connected  by  curved  ends,  partition-  nearly  crosf 

•  Anj  of-theses]  I  bypost  by  remitting 

8(/. — theprice  now  fixedforall  specifications,jposa  led— to 

Sir  Henry  Reader  Lack,  Comptroller  of  the  Pi  S 

■cry  Lane,  London.  W.<  . 
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the  casing  and  alternately  fixed  at  opposite  sides  thereof, 
dividing  off  each  horizontal  set  of  tubes.  At  the  bottom 
tl  e  tubes  lend  to  oue  orifice,  which  may  be  con- 
tracted at  will.  The  gas  thence  passes  into  an  expansion 
chamber,  from  which  it  ascends  completely  through  the 
casing  containing  the  tubes,  its  course  being  a  zigzag,  in 
consequence  of  the  partitions  already  referred  to,  whereby 
it  is  kept  in  close  contact  with  the  small  tubes  carrying 
the  incoming  compressed  gas.  It  is  finally  led  away  for 
use  i  back  to   the  pumps.     Uy  this  means  an    inter- 

change of  heat  takes  place,  resulting  in  the  gas  which 
passes  downwards  becoming  continuously  colder,  until  at 
last  it  liquefies  in  the  expansion  chamber,  and  may  be 
drawn  oft'  therefrom  by  a  tube.  The  casing  is  provided 
with  a  double  jacket,  which  is  lightly  filled  with  animal 
wool  or  cotton,  and  exhausted  by  means  of  a  pump.  The 
process  is  termed  "  self-intensive  refrigeration  of  gas." 

— E.  S. 

/.'   iporaling  Apparatus,  Improvements  in.     J.  Lee,  EJev 

Ferry.  Eng.  Pat.  6491,  Mare!,  29,  1895. 
The  improvements  consist  in  the  application  of  one  or 
more  annular  steam  cylinders  mounted  on  hollow  trunnions 
on  which  they  may  In-  caused  to  rotate  in  the  liquid  con- 
tained in  an  evaporating  chamber  or  pan,  steam  being 
introduced  into  the  cylinder  during  rotation,  through  the 
trunnions.  Within  each  annular  cylinder  a  spiral  conveyor  is 
fitted  so  as  to  revolve  in  the  opposite  direction  to  that  of  the 
cylinder,  in  order  to  remove  any  deposit  or  incrustation 
from  the  inner  surface  of  the  cylinder  and  convey  it  to  the 
end,  where  it  can  fall  to  the  bottom  of  the  pan  or  evaporat- 
ing chamber.  For  the  same  purpose  fixed  scrapers  arc 
attached  to  the  pan  to  remove  incrustation  from  the  outside 
periphery  of  the  cylinder.  A  conveyor  is  also  arranged  at 
tin'  bottom  of  the  evaporating  pan  to  convey  the  deposited 
rystals  or  substance  to  suitable  openings  in  connection 
will  apparatus  where  the  crystals  may  be  drained  from  the 
mother-liquor  and  removed,  without  interference  with  the 
evaporation. — O.  II. 

Evaporating   Apparatus,  Improvements  in.     II.   II.  Lake. 
in.     From  W.   F.  Jobbins  and   J.  van  Ruymbeke, 
Aurora,  U.S.A.     Eng.  Pat.  4418,  Feb.  27   1896. 

The  improvements  more  particularly  relate  to  apparatus 
for  evaporating  waste  soap  lyes,  where  <luring  evaporation, 
the  liquor  is  liable  to  be  mechanically  carried  over  into  the 
condenser.  To  prevent  this,  the  patentee  fixes  a  suitable 
number  of  superposed  "dash  plates"  in  the  cylindrical 
evaporator  above  the  level  of  the  liquor,  each  dash  plate 
being  provided  with  a  short  pipe  reaching  nearly  to  the 
next  •■  dash  plate,"  and  so  arranged  as  to  give  a  circuitous 
or  zigzag  course  to  the  vapours.  Return  pipes  are  fitted 
over  each  plate  to  return  the  arrested  liquor  to  the  base  of 
the  evaporator.  An  intermediate  vessel  fitted  in  like 
manner  may  also  .be  employed  and  placed  between  the 
evaporator  and  condenser  if  desired. — O.  H. 

Envelope  or  Covering  for  L'se  in  Preserving  Soluble 
Bodies,  An  Improved.  A.  Le  Chatelier,  Paris.  France. 
Eng.  Pat.  7II>2,  April  8,  1895. 

This  invention  has  for  its  object  the  provision  of  an 
impervious  envelope  tor  preserving  from  dampness  blocks 
of  salt  or  other  soluble  bodies  intended  for  export.  To 
effect  this,  the  covering  of  the  envelope  is  formed  of  a 
resisting  fabric  which  has  been  silicated  or  steeped  in  a 
solution  of  gelatin  and  then  treated  with  alum.  A  coat  of 
tar  or  pitch,  or  another  impervious  material,  is  then  applied 
over  this,  and  outside,  a  covering  of  coarse  sacking  or  a 
sheet  of  waterproof  paper  is  used. — II.  S. 

Coal  mill  other   Minerals,    Washing;  also  applicable  for 

Washing  or  Separating  Chemicals,  Vegetable  and  other 

Solid   or    Liquid  Matter  ;    Improvements    in   Apparatus 

and    Appliances  for.      P.    Muschamp,    Barnslev,    and 

-     lurridge,  Sheffield.     Eng.  Pat.  8526,  April  30, 1895. 

The    apparatus   consists   of   an    inclined   rockiDg    trough, 

channel,  or  tube,  having  within  it  a  concentrically  arranged 

spiral  conveyor.     The  coal,  &c.  is   preferably  fed  into  the 

trough,  &c.  near  its  lower  end,  while  a  stream  of  water  is 

introduced  near  the  upper  end.     The  conveyor  revolves  in 


a  direction  against  the  stream  of  water,  whercb  v  the  lighter 
portions  of  the  coal,  &c.  are  carried  by  the  water  over  the 
blades  or  through  their  open  portions  to  the  lowest  end, 
where  they  are  discharged  through  a  hopper,  while  the 
heavier  portions,  shale  and  earthy  matter,  are  carried 
upwards  by  the  conveyor  and  discharged  from  the  top  end 
of  the  trough.     The  inclination  of  the  trough  is  adjustable. 

—  R.  S. 

Lifting,  Forcing,  Circulating,  or  Heating  Liquids,  or  for 
Propelling    Air     or     other     (.'uso,     Improvements    in 

Apparatus  for.  W.  Allman,  Handsworth,  and  J.  .Mill- 
ward,  Birmingham.  Eng.  Pat.  lJ59:j,  May  15,  1895. 
/litis  invention  relates  to  the  construction  of  injectors  and 
similar  appliances  for  forcing  gaseous  liquids,  and  consists 
in  constructing  the  passages  at  such  angles  that  simple 
removal  of  a  cap  or  plug  will  enable  the  whole  of  the 
nozzles  to  be  inspected,  and  the  passages  freed  from  any 
obstruction,  without  breaking  any  pipe  connections  or  joints. 

—0.'  H. 

Brevets'    Hi  /use,    (trains,   and   the   like,  Improvements  in 
or    relating    to    Apparatus   for    Drying.       E.    Makin, 
Manchester.     Eng.  Pat.  9835.  May  18,1895. 
See  under  XVII.,  page  367. 

Urging  by  Means  of  Furnace  Gases  and  Air  ;  Improve- 
ments in  Apparatus  for.  F.  D.  Cummer,  Cleveland, 
U.S.A.  Eng.  Pat,  1G.052,  Aug.  27,  1S95. 
I'm:  material  to  be  dried,  as  sulphate  or  carbonate  of  soda 
potters'  clay,  salt,  lime,  malt  fertilisers,  corn,  Sec,  is 
charged  into  an  inclined  rotary  cylinder  having  a  series  of 
openings  arranged  spirally,  and  provided  with  hoods  over 
the  openings  on  the  inside.  The  hoods  are  provided  with 
fine  wire  gauze  or  the  like  over  their  inner  ends,  and  with 
flaring  shields,  to  prevent  the  passage  of  material  out  of  the 
cylinders.  The  gases  from  a  furnace  mix  with  the  air 
which  enters  through  openings  in  the  floor,  and  is  heated, 
in  some  cases,  by  coiled  pipes  through  which  passes  the 
exhaust  steam  from  the  engine  whichrotates  the  cylinder. 
The  hot  mixture  of  air  and  furnace  gases  then  passes  through 
openings  in  the  furnace  arcb,  and  thence  into  the  cylinder, 
after  leaving  which  the  gases  may  at  once  pass  to  the  stack. 
They  may  also  be  drawn  up  a  flue,  and  then  forced  by  a 
blower  to  a  cylinder  arranged  within  a  dust  chamber.  The 
dust  which  deposits  is  removed  by  a  conveyor,  and  the 
products  of  combustion  pass  to  the  flues. 

The  cylinder  is  arranged  so  that  on  heating  or  cooling  it 
can  expand  or  contract. 

The  rotating  cylinder  is  shown  in  one  form  as  beiim- 
provided  with  longitudinal  lifters  for  raising  the  material  to 
be  dried  to  the  top  of  the  cylinder  and  to. sing  it  down  again. 

— R.  S. 

Inking  Rollers,  Letterpress  Printers',  An  Improved  Com- 
position for.  W.  Murrav  and  J.  Speirs,  Glasgow  Eno- 
Pat.  22,449,  Nov.  25.  1895. 
The  composition  contains,  per  cwt.,  71  lb.  15  oz.  of 
glycerin,  :!2  lb.  of  gelatin,  4  lb.  of  glucose,  4  lb.  of  glue,  and 
1  oz.  of  methylated  spirits.  The  gelatin  and  glue  are  soaked 
in  cold  water  for  from  one  to  two  hours,  the  water  is  then 
decanted,  and  the  gelatin  and  glue  are  left  to  soften  for 
from  10  to  12  hours;  they  are  then  cut  into  pieces  and 
melted  in  a  glue  boiler.  The  glucose,  glycerin,  and 
methylated  spirits  are  then  added,  and  when  the  ingredients 
have  been  thoroughly  mixed  and  dissolved,  the  composition 
is  allowed  to  season  for  four  or  six  hours,  and  then  cast  into 
the  form  of  rollers,  the  pin  or  stock  for  which  should  be 
d  for  the  better  adhesion  of  the  composition.  The 
rollers  made  in  this  way  retain  a  uniform  elasticity,  and  do 
not  shrink  :  they  are  not  affected  by  change  of  temperature. 

—A.  G.  15. 

II -FUEL.  GAS,  AND  LIGHT. 

Petroleum    Lamps,    Composition    of  the  Gaseous  Mixture 

formed.      Flashing  Points  of  Petroleum.      H.    Kast   and 

F.  Rose.     Dingier' s  Polyt.  J.  300,  [4]. 

Reviewing  the  standards  of  flashing   point  established  in 

various  lands,  ami  the  opinions  expressed  by   a  number  of 
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chemists  on  the  subject,  the  authors  consider  that  the 
German  standard,  (21"  C.  Abel)  is  too  low  for  safety.  In 
order  to  test  the  security  afforded  by  the  existing  standard, 
they  carried  out  the  experiments  herein  recorded,  the  results 
of  which  confirm  that  opinion,  and  they  recommend  the 
adoption  of  40  0.  Abel  as  being  the  minimum  limit  of 
Sashing  point  consistent  with  safet)  with  the  class  of  lamps 
now  in  use.  and  in  view  of  the  dint  ailtii  s  in  the  way  of 
rendering  compulsory  the  employment  of  lamps  of  an 
absolutely  safe  character. 

In  the  first  place  the  experiments  were  directed  to 
ascertaining  the  composition  of  the  gaseous  mixture  formed 
above  the  surface  of  the  oil  in  the  lamp.  To  approximate 
as  closely  as  possible  to  the  ordinary  conditions  prevailing 
in  practice,  a  14-line  "  Kosmos  "  circular  burner — without 
button — was  fitted  on  a  glass  receiver  holding  about  800  c.c. 
and  provided  with  a  tubulure  at  the  top  for  the  reception  of 
a  thermometer.  The  consumption  of  the  oil  was  read  off 
by  the  aid  of  a  graduated  scale  attached  to  the  receiver, 
outside.  The  collection  of  the  gas  for  examination  was 
effected  by  means  of  a  metal  tube  soldered  over  the  aperture 
existing  at  the  base  of  the  burner,  and  forming  the  connec- 
tion between  the  interior  of  the  receiver  and  the  outside  air, 
the  gas  being  expelled  by  the  introduction  of  a  quantity  of 
mercury  into  the  receiver  through  a  second  tubulure  at  the 
bottom— a  method  which,  in  conjunction  with  the  luting  of  a 
metal  cap  over  the  wick  during  the  removal  of  the  gas, 
effectually  prevented  any  influx  of  air  into  the  mixture. 

Seven  different  kinds  of  petroleum  were  examined,  viz., 
three  American  oils  flashing  at  22' 5,  23 " 5°,  and  26 ■  5°  C. 
respectively  ;  two  Russian  oils,  one  being  Nobel's  petroleum, 
30-5°  C.  flashing  point,  and  the  other  "  Kaiser  "  oil,  flashing 
at  50c  C.j  and  two  Scotch  oils — Petroline  of  54  -.V,  and 
lighthouse  oil  of  66 '5°  flashing  point.  Samples  of  the  gas 
in  the  receiver  were  taken  after  200,  400,  600,  and  800  c.c, 
of  the  oil  had  been  consumed — fresh  oil  being  used  in  each 
case — and  tested  for  explosibility  as  well  as  constitution, 
the  temperature  of  the  oil  and  vapour  being  also  recorded. 

The  authors  find  that  the  inflammable  constituents  of  the 
vapour  consist  solely  of  unsaturated  hydrocarbons,  all  the 
saturated  hydrocarbons  capable  of  forming  gas  at  lamp 
temperature  having  apparently  been  driven  off  in  the 
distillation  of  the  oil.  The  actual  volume  of  the  hydro- 
carbons present  in  the  vapour  is  small,  averaging  between 
1-4  and  1-8  per  cent,  in  the  case  of  American  oils,  1-4 
from  Russian  petroleum,  0'4  to  0'6  from  the  "Kaiser" 
oil,  and  0-2  to  0-4  per  cent,  with  the  Scotch  oils;  or 
varying  in  inverse  ratio  to  the  flashing  point.  The  absence 
of  any  inflammable  gases  other  than  those  capable  of 
absorption  by  bromine  was  proved  by  direct  experiment. 
A  small  amount  of  carbon  dioxide  (about  0-3 — 0-4  per 
cent.)  was  also  discovered  and  its  presence  ascertained  to  be 
due  to  oxidation,  since  pure  air  passed  through  glass  wool 
moistened  with  petroleum  caused  a  precipitate  with  barium 
oxide  solution. 

With  regard  to  the  temperature  attained  by  the  oil  and 
vapour  in  the  lamp,  the  highest  points  (34:  and  37  ■  5  )  were 
reached  by  the  American  oil  flashing  at  22-.">  ,  with  a 
room  temperature  of  21"  C.  With  a  room  temperature  of 
17  the  American  oils  became  heated  to  27: — 32'.  the 
'•  Kaiser  "  oil  to  26°,  and  the  Scotch  oils  to  27° — 20:,  so  that 
there  is  very  little  difference  in  their  behaviour  in  this 
respect.  When,  however,  the  matter  is  viewed  in  relation 
to  the  flashing  point,  it  becomes  apparent  that  the  heat 
attained  by  the  American  oil  flashing  at  22:5  is  1 1  •  5C 
above  the  flashing  point,  whereas,  in  the  case  of  the  oil  oi 
26  .'>'  flash,  this  overheating  no  longer  occurs,  and  the 
r  flashing  oils  do  not  attain  the  temperature  at  which 
sufficient  vapour  to  give  a  flash  in  the  Abel  t  -ter  is 
c\  i  h  ed. 

The  temperature  of  the  vapour  "as  found  to  exceed  that 
of  the  oil  by  from  2- 5  to  ('>'.",  ('.,  the  average  being  about 
4  — 5°  C.  Further  examination  showed  that  the  upper 
layers  of  both  vapour  and  oil  reached  somewhat  higher 
temperatures  than  were  attained  by  the  middle  and  lower 
layers,  the  difference  between  the  extreme-  being  from 
2  to  3  C.  It  was  also  ascertained  that  the  percentage  of 
hydrocarbons  in  the  gaseous  mixture  was  greatest  in  tin- 
upper   layers,   a   circumstance   probably   referable   to   the 


increased  volatilisation  of  the  oil  adherent  to  the  walls  of 
the  receiver  adjacent  to  the  burner. 

A  special  series  of  tests  with  modern  burners  of  large 
size  and  metal  receivers  showed  that  the  oil  is  heated  to  a 
greater  extent  under  these  circumstances,  the  temperatures 
attained  (room  heat  21  C.)  ranging  from  32°  (15-line 
"Sun"  burner)  to  42 •  5"  (16-liue  "Central  Vulcan"  burner). 
With  the  great  30-line  "Doppel  Blitz"  burner,  giving  a 
light  of  77  candle-power  (or  three  times  that  from  the 
"  Sun  "  humeri,  the  temperature  did  not  exceed  38-5°  C. 

The  explosibility  of  the  vapour  was  tested  iu  a  Hempel 
pipette  by  sparking  from  a  powerful  induction  coil.  A 
powerful  explosion  was  occasioned  by  the  vapour  from  the 
American  oil  flashing  at  22-5°,  particularly  at  34°,  or  11 '5° 
above  the  flashing  point,  and  when  800  c.c.  of  the  oil  had 
been  consumed.  Similarly,  as  regards  this  latter  condition, 
an  explosion  of  some  violence  occurred  with  the  oil  flashing 
at  26 '5°,  the  temperature  having  reached  31' ,  but  with  the 
oil  of  23. V  flash  no  explosion  took  place,  although  the 
percentage  of  hydrocarbons  in  the  vapour  amounted  to  2- 1, 
as  compared  with  1  '8  per  cent,  in  the  other  instances  cited. 
This  failure  is  considered  to  be  probably  due  to  some  defect 
in  the  apparatus  or  performance  of  the  test. 

The  authors  are  of  opinion  that  the  circumstances  under 
which  these  experiments  were  made  were  less  favourable 
for  the  production  of  explosions  than  the  conditions 
actually  obtaining  in  lamps,  some  reduction  of  tem- 
perature having  ensued  on  the  compression  of  the 
vapour  in  the  pipette ;  and  they  believe  that,  where 
higher  temperatures  prevail  iu  lamps,  there  is  a  pro- 
bability that  explosions  of  sufficient  violence  to  shatter  a 
glass  receiver  may  occur.  When  radiation  was  checked 
by  surrounding  the  lamp  with  a  shield,  the  temperature 
(tliAt  of  the  room  being  21°)  of  the  oil  rose  to  38  and  that 
of  the  vapour  to  41",  the  amount  of  hydrocarbons  therein 
increasing  concurrently  to  2 '2  per  cent.  Sparking  with 
the  induction  coil  produced  a  powerful  explosion. 

Iu  order  to  ascertain  the  lamp  temperature  necessary 
with  different  oils,  for  the  production  of  an  explosion,  a 
lamp  receiver  filled  with  oil  was  heated  on  a  water-bath, 
and  by  the  aid  of  a  ring  burner  over  the  mouth  of  the 
receiver,  the  inputh  being  corked,  but  provision  made 
for  access  of  air,  and  also  for  replenishing  the  oil  as  fast 
as  it  would  under  ordinary  circumstances  be  consumed. 
The  American  oil  flashing  at  24"  gave  an  inflammable 
mixture  of  vapour  (containing  1*6  per  cent,  of  hydro- 
carbons) when  the  upper  layer  of  the  oil  indicated  30° — 35°, 
and  an  explosive  one  at  35  — Id  (2"2  per  cent,  of  hydro- 
carbons). With  the  oil  flashing  a-  26-5°  the  temperature 
reached  35' — 40°  before  the  g  .-  i  1 '5  per  cent,  of  hydro- 
carbons) ignited,  and  45"  to  5o  (hydrocarbon  percentage 
2-0)  for  the  explosion.  In  the  case  of  Nobel's  petroleum 
(30-5  flash)  the  results  were  similar,  save  that  the 
explosion  temperature  lay  between  50  and  55  but  the 
Kaiser  oil  gave  off  only  1  per  cent,  of  hydrocarbons  in  the 
gas,  even  when  heated  to  95  •  and  neither  ignition  nor 
explosion  could  be  induced. 

The  fact  that  lamp  explosions  are  less  frequent  than 
might  be  supposed,  is  considered  due  to  the  gradual  escape 
of  the  vapours  and  their  dilution  by  the  air  current  to  below 
the  explosion  limit.  Attempts  made  to  ignite  the  vapour 
by  means  of  burning  fragments  of  wick  dropped  over  the 
aperture  in  the  base  of  the  burner,  or  bj  lighting  the 
accumulated  scrapings  lying  there,  failed,  although  when  a 
light  was  inserted  into  the  receiver  an  expl  isive  ignition 
was  produced.  <  in  the  other  hand,  explosions  were  easily 
caused,  both  with  the  American  ami  Russian  petroleum,  at 
28°  to  12°,  when  wicks  too  small  to  fill  the  duct  were  used, 
the  intensity  being  in  inverse  proportion  to  the  height  of 
the  flashing  point.  The  explosion  began  by  a  flickering  of 
the  flame,  succeeded  by  several    slight  expl  the 

duet,  ami    finally   extended    to   the   va] c    in    the   receiver, 

the  shock  extinguishing  the  flame.  It  is  however,  admitted 
that  authentic  lamp  explosions  are  of  comparatively  rare 
.although  accidents  resulting  from  the  careless 
handling  of -oil  are  frequent  enough.  The  German  -tan- 
cited  (1888  to  1890)  -how  that  the  fires  occasioned  by 
pi  troleum,  amount  to  an   average  of  only  1  t.  of 

the  total  fires  from  all  causes,  and  in  those  for  Loudon, 
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90  out  of  448  petroleum  fires  in  189  I  were  ascribed  to  lamp 
explosions,  the  remaining  -VM  being  occasioned  by  the 
overturning  of  lamps. — C.  S. 

Manganese  Carbide.     H.  Moissan.     Comptes  rend.  1896, 

122,  421. 
This  compound,  Mn,C,  made  by  Troost  and  Hautefeuille 
in  the  wind  furnace,  is  now  prepared  by  heating  a  mixture 
of  Mn304  and  sugar  charcoal  in  a  carbon  tube  closed  at  one 
end,  placed  in  the  electric  furnace.  With  a  current  of  350 
amperes  and  50  volts  the  operation  lasts  rive  minutes,  with 
900  amperes  and  50  volts  the  reduction  is  almost  instanta- 
neous. 

The  carbide  has  the  density  6-89;  fluorine  attacks  it 
in  the  cold,  producing  a  violet-coloured  fluoride  ;  the  action 
of  chlorine  commences  at  a  somewhat  high  temperature, 
but  as  soon  as  the  incandescence  begins  it  continues  un- 
aided.  Gently  heated,  it  burns  in  oxygen,  nitrous  and 
nitric  oxides.  Ammonia  reacts  at  a  dull  red  heat  with 
production  of  a  nitride  and  evolution  of  hydrogen  ;  dilute 
hydrochloric  acid  produces  liquid  hydrocarbons ;  gaseous 
hydrochloric  acid  below  a  red  heat  gives  manganous 
chloride  and  hydrogen  mixed  with  a  small  quantity  of 
hydrocarbons.  The  action  of  water  on  the  carbide  is  to 
produce  a  mixture  of  equal  volumes  of  methane  and  hydrogen 
only,  and  no  acetylene  or  ethylene — 

Mn3C  +  6H.,0  =  3Mn(OH).  +  Til,  +  II,.— A.  G.  W. 

Flames,  On  the  Temperature  of  Certain,     W.N.  Hartley. 

Troc.  ('hem.  Soc.  1896,  [164],  '.is. 

The  author  measured  the  temperature  of  flames  by  means 
of  gold-leaf  and  with  fine  wires  of  platinum  tj-1--  in. 
diameter,  such  as  were  drawn  by  Wollaston  and  used  b\ 
Faraday,  also  with  pure  platinum  wire  —jrr  in.  thick. 
He  furnishes  evidence  of  the  high  temperature  of  a  candle 
flame,  not  only  from  the  meltins  of  gold  and  of  platinum 
in  the  flame,  but  by  an  examination  of  the  spectrum  to  be 
seen  in  the  mantle.  Experiments  made  with  platinum  wires 
heated  in  a  bat's-wing  gas  flame  are  described,  which  proved 
that  the  carbon  does  not  lower  the  melting  point  of  the 
platinum,  at  any  rate  in  any  appreciable  degree.  A  small 
carbon  monoxide  flame  melts  platinum  wire  y;;^  in.  in 
thickness,  and  a  cyanogen  flame  was  shown  to  be  intensely 
hot,  for  it  melted  such  wire  with  extreme  ease.  The  author 
believes  that  his  experiments  have  dissipated  the  doubt 
that  was  cast  on  Prof,  Smithells'  statement  of  the  high 
temperature  of  the  mantle  of  the  Bunsen  flame,  and  confirm 
his  own  estimate  of  the  high  temperature  of  the  Bessemer 
flame  (this  Journal,  1895,  in:;;  ). 

Spirit,  Incandescent,  and  Petroleum  Lamp  ■.  A  Comparison 
of  the  Illuminating  Poicers  of  the.  Hayduck.  Zeits. 
fur  Spiritusind.  1896,  80— SI. 

The  spirit  incandescent-lamp  consists  of  three  parts:  the 
vaporiser,  the  burner,  and  the  mantle.  The  latter  is 
similar  to  those  in  use  with  gas-burners.  A  spirit  (alcohol) 
of  fair  strength  must  be  used,  which  is  vaporised  and  then 
burnt.  '  By  the  flame  thus  produced  the  mantle  is  raised  to 
incandescence.  The  author  has  compared  the  cost  of  light- 
ing with  this  lamp  and  with  a  petroleum  lamp  producing 
the  same  amount  of  light,  and  finds  that  it  is  from  12  to 
33  per  cent,  cheaper. — A.  L.  S. 

Acetylene,  Commercial  Value  of.  Engineer,  1890,  81,  117 
Oxe  kilo,  of  calcium  carbide  and  500  grins,  of  water  will 
produce  300  litres  of  acetylene  gas,  and  this,  it  is  stated, 
will  provide  a  light  equal  to  15  ordinary  gas  jets  for  6  hours. 
The  burner  used  has  a  smaller  orifice  than  an  ordinary 
burner.  In  France,  acetylene  is  now  produced  on  some- 
thing like  a  commercial  scale,  and  its  cost  can  therefore  be 
compared  with  that  of  ordinary  gas.  The  price  of  coal  gas 
per  carcel  hour  is  one  centime,  while  acetylene  gas  costs  3*2 
centimes;  but  acetylene  being  much  more  powerful,  the 
cost  works  out  in  practice  to  about  the  same  as  that  of  coal 
gas. 

Acetylene  gives  off  very  little  heat  in  burning,  and  thus 
cannot  well  be  employed  tor  heating  purposes  and  for 
driving  motors. 


Acetylene  producers  are  now  being  supplied  by  a  com- 
pany in  Paris  at  the  price  of  6/. ;  they  have  a  capacity  of 
1  kilo,  of  calcium  carbide,  and  will  provide  a  light  equal  to 
10  ordinary  gas  burners  for  6  hours. 

A  large  number  of  works  are  now  being  built  on  the 
Continent  for  producing  calcium  carbide,  and  when  in  full 
operation,  the  present  price  of  70  centimes  to  1  franc  per 
kilo,  of  carbide  is  expected  to  fall  to  50  centimes.  It  is 
possible  now  to  obtain  large  supplies  of  carbide  at  a  lower 
price  than  that  quoted,  but  it  is  of  very  inferior  quality, 
producing  only  150  litres  of  acetylene  per  kilo,  instead  of 
300  litre—  \.  S. 

'  Light-Standard,  Acetylene.     J  Violle.     Comptes  rend. 
122,  (1890),  79—80. 

The  acetylene  flows  into  a  conical  chamber,  carrying  with  it 
the  air  necessary  for  its  combustion,  then  enters  a  narrow 
tube  in  which  the  mixture  takes  place,  and  issues  through 
a  steatite  burner,  whieh  gives  a  large  flat  flame.  The 
whole  of  the  flame  may  be  employed,  or  a  sharply  limited 
portion  of  it.  In  the  standard  pattern  the  flame  is  enclosed 
in  a  kind  of  box,  one  face  of  which  carries  an  iris  diaphragm 
so  constructed  that  any  required  candle-power  can  be  used 
and  read  oft.  Under  a  pressure  of  0'3  in.  the  whole  flame 
has  a  candle-power  somewhat  greater  than  100,  the  amount  of 
acetylene  consumed  being  58  litres  per  hour.  Thus  the 
illuminating  power  of  acetylene  is  more  than  20  times  that 
of  coal  gas  burned  in  a  Bengel  burner  (giving  1  carcel  = 
9  •  6  candles  per  105  litres),  and  at  least  six  times  that  of 
coal  gas  in  an  A  tier  burner  (giving  1  carcel  per  30  litres). 
The  spectro-photometer shows  that  throughout  the  spectrum 
from  C  to  F  the  light  given  by  the  acetylene  differs  but 
slightly  from  that  emitted  by  fused  platinum,  with  reference 
to  which  the  absolute  unit  is  defined. — D.  E.  J. 

Coal  in  Kent.     Ironmonger,  .May  2,  1896,  171. 

After  some  years  of  patient  investigation,  the  making  of 
various  trials,  and  the  expenditure  of  a  good  deal  of  money, 
it  has  been  established  that  coal  exists  in  workable  seams 
in  the  vicinity  of  Dover.  The  seams  are  deep,  and  some  of 
them  are  not  very  thick,  but  they  are  said  to  be  worth 
working,  and  accordingly  they  are  to  be  developed  forth- 
with. Tin-  Kent  Coalfields  Syndicate  has  been  formed  to 
work  the  pits,  has  bought  some  575  acres  of  land  with  the 
minerals  thereunder,  and  has  arranged  for  the  sinking  of 
two  pits,  capable  of  raising  some  2,500  tons  of  coal  daily. 
The  seaius  are  stated  to  be  as  follows  :  — 

1,229  ft.  deep 2-ft.  seam. 

1.27a  ft 2-ft.      „ 

1,456  ft 2-ft.  6-in.  seaui. 

1.-7"  ft 2-ft.  8-ill.       „ 

1,763  ft.    „     2-ft.:i-in.      ,. 

1,831ft 1-ft.S-in.     „ 

2,177  ft.    , 4-ft.  seam. 

Of  these,  two  are  said  to  yield  good,  bright  house-coal,  and 
the  thick  seam  a  good  bitun.inous  quality.  It  is  estimated 
by  the  syndicate  that  the  ct  al  can  be  put  into  railway 
trucks  at.  6*.  to  6s.  6'/.  pet  ton,  an  1  the  full  output  can  be 
readily  absorbed  within  an  area  from  the  pits  covered  by  a 
■2s.  r<d.  per  ton  railway  rate.  At  present  good  house  or  gas 
coal  realises  14.v.  per  ton  and  upwards,  even  when  seaborne, 
so  that  if  the  figures  are  correct,  .here  should  be  good  profit 
on  the  working  of  the  pits.  The  opening  of  collieries  in 
Kent  will  not  improve  the  disttict  from  a  tourist  or  artistic 
point  of  view,  but  that  will  not  fount  for  much  if  the  mines 
can  be  run  at  a  profit.  It  would  be  odd  if  the  whirligig  of 
time,  as  thus  evinced,  should  lead  to  a  revival  of  the  long 
disused  Sussex  iron  trade.  If  there  is  coal  in  the  locality, 
even  that  would  not  be  impossible. 

PATENTS. 

Electrodes  [for  Heating  Purposes'],  Improvements  in  the 
Construction  of.  A.  B.  Woakes,  London.  Eng.  Pat. 
23,097,  Dec.  6,  1894. 
The  inventor  has  worked  out  some  calculations  relative  to 
the  action  anil  efficiency  of  electricity  as  a  heating,  cook- 
iDg.  and  sterilising  agent.     He  deals  with  his  subject  under 
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such  heads  as  Electrodes;  Circulation  of  Water  in  Elec- 
trodes;  Resistance  of  Water  Diminishes  with  [ncri 
Heat;  Glass  Watei  Boiler;  Action  on  Impuril 
Water;  Latent  Heat  of  Electrolysis:  Efficiency  of  Water 
Boilers  ;  Calculations  for  Electric  Egg-Boiler,  &c.  His 
claims  are  for  the  construction  of  platinum-foil  electrodes 
stiffened  or  supported  by  vitreous  enamel,  or  toughened 
glass,  or  plates  of  china;  supporting  sheet*  of  platinum-foil 
between  perforated  china  plates,  or  plates  at'  celluloid  or 
ebonite  ;  and  for  other  apparatus  described  in  drawings,  of 
which  there  sheets.      Eng.  Pats.  259   of  1892  and 

1  1,749  of  1893  are  referred  to. — J.  C.  !!. 

Vapour    from    Oils    and    Hydrocarbons    [Oil-   I   .,     a 
Lamps'],  Improvements  in  and  connected  with  Apparatus 
for  Automatically  Producing  and  Simultaneously  Burn- 
ing.    B.  A.  I'oitritnol,  Paris.     Eng.  Pat.  624."..  March  20, 
1895. 
The  oil  is  contained  in  an  annular  receiver  surrounding  the 
chimney,  and  is  fed  by  capillary  attraction  through   tubes 
filled  with   a  suitable    spongy   material    into    a    vaporising 
chamber,  the  latter  being  situated  immediately  over  the  flame. 
The  vapour  issuing  from  it  under  pressure,  mixes  with  air 
automatically  drawn  into  the  burner.     The  latter  is  of  ring- 
form,  the  flame  passing  outwards   and  upwards  through  a 
central  chimney. — E.  1!.  P. 

( in.,  /turners,  Incandescent ;  Improvements  in.    A.  Besson, 

Paris.  Eng.  Pat.  6690,  April  1,  1895. 
The  Bunsen  burner  has  adjustable  gas-  and  air-inlet*,  and 
at  its  upper  end  is  provided  with  a  combustion  chamber 
containing  an  inverted  cone  which  deflects  the  mixture  of 
air  and  gas  outward-.  The  combustion  chamber  also 
contains  a  strip  of  sheet  metal,  bent  into  a  star-shape,  which 
acts  as  a  recuperator.  Fitting  over  the  outside  of  the 
combustion  chamber  is  a  collar  with  two  lug*  on  it,  into 
«  hich  fit  the  legs  of  a  U-shaped  rod,  supporting  the  mantle. 

—E.  B.  P. 

Gas- Burners,   Incandescent;   Improvements   in.      D.    W. 

Sugg,  London,  London.     Eng.  Pat.  6870,  April  ::.  1895. 

The  essential  features  of  this  burner  are  (1)  the  use  of  an 
open-topped  mantle,  (2)  the  supply  of  an  independent 
centra!  draught  of  air  to  the  Bunseu  flame,  (3)  an  automatic 
disc  valve  in  conjunction  with  the  pilot  flame.  (1)  and  (2)  j 
promote  more  nearly  perfect  combustion,  thereby  preventing 
the  deposition  of  carbon  on  the  upper  part  of  the  mantle, 
and  also  prevent  the  flame  being  deflected  through  the 
mantle  on  to  the  glass  chimney  and  cracking  it. 

The  object  of  (31  is  to  enable  a  single  tap  to  be  used 
with  a  pilot  flame. 

The  f.p  is  provided  with  a  second,  removable  stop-pin, 
which,  when  in  position,  prevents  the  tap  being  quite  closed, 
so  that  a  quantity  of  gas  sufficient  for  the  pilot  flame,  but 
insufficient  to  lift  the  disc  valve,  through  which  the  main 
flame  of  the  burner  is  fed,  is  allowed  to  pass. — K.  B.  P. 

Gas  Apparatus  [Incandescent]  for  obtaining  Light  and 
Unit,  Improvements  in.  J.  W.  Mackenzie,  London. 
From  F.  de  Mate,  Paris.  Eng.  Pat.  74S1,  April  11. 
1895. 

A  Binsex  burner  giving  a  flat  vertical  flame  in  which  is 
su-pended  ahanging  fringe  of  refractory  threads  capable  of 
incandescing. — E.  1!.  I' 

Gas  Lamps,  Incandescent  ;  Mantles.  Improvements  in  tin 
Manufacture  of,  or  Luminous  Bodies  for.  and  in  (Com- 
pounds fur  Use  in  such  Manufacture.  H.  Keeser, 
Amsterdam,  Netherlands.    Eng.  Pat.    10,12>J,   May  22, 

Is'.'.'.. 

Tin:  following  ingredients  are  taken  in  about  the  proportions 
named  ;  3  to  I  part-  let  weight  of  boron  nitride,  25  to  (0  el 
thallium  nitrate,  2  to  :'.  of  titanium  nitrate,  2  to  I  ■<'■ 
samarium  nitrate,  2  to  3  of  neodymium  nitrate,  and  :;  to 
4  parts  of  magnesium  nitrate.  The  nitrate-  are  dissolved 
together  in  water  to  form  a  concentrated  solution  and  tin 
boron   nitride,   dissolved    in   heated    nitric    acid,    is.    after 


filtration,  added  thereto.  The  usual  cotton  fabric  is  then 
used  for  dipping,  drying,  ami  igniting  in  the  ordinary  waj . 
A  more  intense  light  i*  -aid  to  be  obtained  with  the  mixture 
of  oxides  -o  produced. — A.  \V. 

Mantles,  Improvements  in,  fur  Incandescent  Light.     S.  H. 
icker,  London.     Eng.  Pat.  19,202,  Oct.  12,  I i 

To  the  nitrate  oi  (titer  salt  of  thorium  hitherto  used  i* 
added  about  1  or  2  per  cent,  of  the  corresponding  salt  of 
ytterbium,  scandium,  or  thulium,  or  a  mixture  of  two  or 
more  of  these  substance-.  The  mantle  is  made  in  the  usual 
way,  and  is  stated  to  lie  flexible  and  capable  of  givirjg  an 
improved  light. — A.  W. 

Mantli  '■  wr  Bodii  for  Incandescent  Gas  Lighting. 
C.  Kortwich, Berlin,  Germain.  Eng.  Pat.  2000,  lau.  28, 
1S9C. 

Boron,  arsenic,  or  antimony,  or  any  salt  thereof  in  small 
quantity,  is  included  in  the  mixture  for  producing  the 
mantle,  which  is  thus  rendered  less  liable  to  fracture,  by 
being  more  cohesive  and  less  sensitive  to  atmospheric  dust. 
The  following  mixture  is  given  as  an  example,  the  chloride 
of  antimony  therein  forming  with  the  earthy  bases,  on 
ignition,  a  small  quantity  of  antimouate  of  high  basicity, 
which  renders  the  mantle  more  cohesive  without  lowering 
its  melting  point : — Thorium  nitrate,  22'2.i  parts  ;  lanthanum 
nitrate,  2 '75  ;  cerium  nitrate,  1  '50  ;  yttrium  nitrate.  0-35  ; 
chloride  of  antimony,  0-7. ")  ;  zircon  nitrate,  2 ■  00 ;  pyrotar- 
taric  acid,  2-00  ;  and  water,  70'00  parts.— A.  W. 

Lamp.  An  Improved  Incandescent  Oil-  or  Spirit-. 
H.Hempel,  Berlin,  German).    Eng.  Pat.  2576,  Feb.  t.  1896. 

This  patent  is  for  a  lamp  in  which  the  spirit  is  burnt  as 
such  in  direct  contact  with  a  mantle  instead  of  being 
previously  gasified.  The  wick  is  a  circular  one,  and  round 
its  upper  end  is  a  metal  ring  or  collar  on  which  the 
mantle  mainly  rests.  Inside  the  mantle  is  a  perforated 
cylinder,  closed  at  the  top,  and  of  smaller  diameter  than 
the  wick,  through  which  the  air  is  supplied.  The  device  is 
so  arranged  that  in  lifting  the  chimney  and  upper  part  ot 
the  burner  to  light  the  wick,  the  mantle  with  the  ring 
on  which  it  rests  is  also  raised.  The  air  enters  through 
the  perforations  at  right  angles  to  the  inside  of  the  flam< 
and  forces  it  into  the  mantle,  which  is  thereby  rendered 
luminous.— A.  W. 

Hydrocarbons,   Heavy;    Improvements   in    Apparatus  for 

Treating  by  Means  of  that,  especially  ilpplicabh  for 
Distillation  and  the  Manufacture  of  Oil  Gas.  S.  Pitt. 
Sutton.  Surrey.  From  I. a  Societe  Internationale  des 
Precedes  Adolphe  Seigle  of  Levallois  Perret,  Seine. 
France.  Eng.  Pat.  23,235,  Dec.  4,  1895. 
The  apparatus  is  characterised: — (1.)"  By  the  use  of  a  bath 
of  lead  heated  in  any  suitable  manner,  its  object  being  to 
maintain  the  apparatus  at  as  constant  a  temperature  as 
possible/'  (2.)  "By  the  separation  of  the  apparatus  into 
elements  of  two  kinds,  namely,  elements  vaporising  by  circu- 
lation and  elements  for  treating,  by  means  of  heat,  the  vapours 
generated  by  the  first."  (3.)  "  Hy  a  specially  constructed 
apparatus,  having  for  its  object  both  to  permit  the  unequally 
liqnefiable  vapours  to  be  collected  at  different  level*,  to 
separate  by  condensation  the  vapours  not  yet  sufficiently 
heated,  and  to  progressively  heat  the  heavy  hydrocarbon  to 
be  treate.l,  which  does  not  enter  the  vaporising  elements, 
and  the  apparatus  for  treatment  with  heat  until  it  (the 
heavy  hydrocarbon)  has  fallen  in  thin  stream*  in  a  contrary 
direction  to  the  ascending  vapours  and  has  been  charged 
with  those  vapours,  which  should  be  returned  to  the  heating 
apparatus."  (4.)  "  By  an  automatic  arrangement  for  regula- 
ting the  temperature  of  the  metallic  bath  by  means  of  a 
pyrometer  acting  upon  the  delivery  mechanism  of  the 
gasifier  of  the  heavy  hydrocarbons  serving  a*  fuel."  The 
beating  i  lements  are  grouped  in  batteries,  that  is  to  say,  the 
vapours  are  led  out  separately  from  them  into  a  single  col- 
lector, whilst  .the  vaporising  element*,  each  "I  which  is  fed 
separately,  are  grouped  in  series,  the  heavy  hydrocarbon 
being  made  to  successively  traverse  the  vaporisers  before 
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entering- the  apparatus  for  treatment  by  heat.  The  heating 
elements  are  rilled  with  such  materia]  as  iron  chips  or 
pumice  stone.  In  its  passage  the  hydrocarbon  deposits  tar 
in  the  heating  elements,  which  must  be  removed  Irorn  time 
to  time.— D.   B. 

Gases,  Washing;  Improvements  in  Apparatus   for.     I'.  F. 

Holmes,  Huddersfield.     Eng.  Pat.  5113,  March  11,  1895 

See  under  I.  page  3  10. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS.  Etc. 

PetroleumDeposit  in  the  Kouban  Province  of  Iht  Caucasus. 

H.  H.  Xiedeut'uhr.     Chem.  Zeit.  1800,  20,  69—70. 

The  Kouban  petroleum  zone,  which  has  hitherto,  it  issaid, 
suffered  neglect,  is  about  220  versts   in  length,  extending 
from  the  Black  Sea.  near  Anapa,  in  a  northerly  direction  to 
the  German  colony  Michaelsfeld,  and  from   there   to  the 
White  River   and  to    Maikop.      At   many   points   the   oil  is 
brought  to  the  surface  by  the   mountain  streams,  especially 
in  the  neighbourhood  of  the  Kouban  River  and  its  tributaries. 
In  spite  of  the  extent  of  this  district,  its   industrial  import- 
ance    is    limited     to    the     Ilin     district,    which    is    seven 
versts  from   Ilinskaja   on   the   Vladikavkas  Railway.     The 
naphtha-hearing   strata   consist    of   soft,   gritty,  argillaceous 
deposits  of  the  lower  tertiary  period,  and  of  the  ejections 
of  the  mud  volcanos,  but  the   distribution  of  the  petroleum 
in  them  is   very   irregular.     The  oil  varies  in   colour  from 
light  green  to  colourless ;  its  sp.  gr.  is  0 •  755 — 0*815,  and  it 
yields  80  per  cent,  of  illuminating  oil.     In  the  Ilin  district, 
which    is    worked   by   a    French   company,  there   wen 
derricks   in    1893.       The    uppermost    oil-bearing    stratum 
consists_'of  magnesian   limestone,  containing  petroleum,  and 
water  tainted  with  hydrogen  sulphide.     The  specific  gravity 
of  the  oil  varies  between  0 -921)  and  0-990,  and   the   thick- 
ness of  the  oil-bearing  dolomite  is  60—50  ft.,  the   upper 
portion     being     richest    in    oil.      Beneath     the     dolomite 
are   two  more   zones  bearing  light    oil,  both   consisting  of 
sandstone,  the  lower  one  being  of   considerable  magnitude. 
The  heavy  oil  of  the  upper  strata  is  reached  at  a   depth  of 
300 — 350   ft.,   and   yields   on  distillation   about  13 — 17  per 
cent,  of  inferior  illuminating  oil.     Petroleum  is  also  found  in 
the  valley  of  the  Kudako  River,  17  versts  from    Kriinskaja. 
A  well  which  in  1886  was  sunk  here  to  a  deptn   of  120  ft., 
yielded   at   first  1,500  poods  daily,   and  on   increasing   the 
depth  to  183  ft.,  this  rose  to  3,000  poods.     The  depth  was 
subsequently  increased  to  225  ft.,  and  during  two  months 
the   daily  yield  then  rose  to  [5,000  poods  of  oil  of  sp.  gr. 
0-865.     The  seven  wells  which  were   working  in  1890  only- 
yielded  38,568  poods  of  crude  oil  in  the  year.     The  Kudako 
petroleum  gives  10 — 12  per  cent,  of  benzine,  6  per  cent,  of 
gasoline,  and  33 — 37   5  per  cent,  of  illuminating  oil. 

—A.  K.  M. 

Galician  Petroleum  in  Germany.     Board  of  Trade  Journal, 
May  1896,  597. 

Kuhloiv's  states  that  Galician  oil  has  now  begun  to  compete 
with  the  American  product  in  Germany.  (See  this  Journal, 
1895,  698.)  For  the  first  time  the  export  of  refined  petroleum 
from  Austria-Hungary  to  Germany  has  been  made  possible  by 
the  decline  in  the  price  of  the  Galician  crude  oil,  caused  by 
the  greatly  .increased  production  in  that  country.  The  price  of 
Galician  crude  was  formerly  4  florins,  but  since  the  opening  up 
of  the  great  wells  at  Schoduiea  it  has  fallen  below  2  florins. 
This  made  it  possible  to  produce  refined  petroleum  at  a 
figure  which  allowed  an  export  to  Germany.  In  fact,  several 
refineries,  especially  that  at  Pardubitz,  Bohemia,  have 
commenced  to  compete  with  the  American  petroleum  in 
the  German  market,  and  large  quantities  of  refined  oil  have 
been  exported  already  to  Germany,  mostly  to  Bavaria  and 
Saxonv.  The  Austrian  railroads  are  assisting  the  refiners 
in  their  export  trade  by  reducing  the  freight  rates.  Since 
1st  November  a  specially  reduced  freight  tariff  for  refined 
petroleum  and  crude  benzine  has  been  in  force  for  the 
export  to  Bavaria.     The  export  of  crude  oil  to  Germany  is 


impossible  at  present,  because  the  German  import  du 
tin  same  on  crude  as  on  refined  petroleum,  namely.  6  mat  Its 
(6s.).  But  as  in  Germany  the  de-ire  becomes  steadih 
stronger  to  supply  the  home  demand  by  home  production , 
that  is  refining,  and  to  renounce  the  American  oil,  it  may  be 
possible  that  the  import  duty  on  crude  will  be  reduced 
so  as  to  allow  the  export  of  Austrian  (Galiciai  oil  to 

Germa 

Petroleum,  Valuationof.     K.  Charitschkow.     Jour.  Russ. 

Plus.  Che'tn.  Ges.  1895,  1,  196. 

Pozilitzin   and    Bernstein  have  stated    that   a  sample   of 

netroleum   from  Tsehengelek  contains    43-8    per   cent,    of 

kerosene.     This  statement  is  apparently  founded   on  obscr 

onsofthe   quantity  of  oil  distilling  between    150°  and 

on  C.  The  author  contends  that  an  upper  limit  of 
270  (  .  should  be  adopted,  and  he  further  points  out  that  a 
single  distillation  is  inadequate,  it  being  necessary  to 
collect  first  the  fraction  passing  over  between  140°  and 
270°  C.,  and  then  to  distil  this  fraction  between  150°  and 
270°  ('.  Concordance  between  laboratory  experiments  and 
manufacturing  results  can  only  be  obtained  by  conducting 
the  distillation  in  a  current  of  superheated  steam  or  under 
diminished  pressure.  It  is  generally  true  that  all  varieties 
of  petroleum  begin  to  decompose  between  250°  and  275°  C., 
and  there  is  no  reason  to  suppose  that  the  particular 
-ample  now  in  question  is  an  exception  to  this  rule. — B.  B. 

Petroleum,  Effect  <>t'  Sunlight  ««  the  Oil,  ((ml  on  its 
Capacity  for  absorbing  Air.  R.  ,\ .  Ostrejko.  Trudy 
bak.  otd.  imp.  russk,  techn.  obschtsch.  10,  [4] ,  19. 

lor  experience  of  the  author  with  regard  to  the  acid 
process  in  refining,  leads  him  to  conclusions  contrary  to 
those  expressed  by  Charitschkow  (this  Journal,  1896,  24), 
oil  refined  in  this  manner  having  a  more  agreeable  odour, 
and  being  less  inclined  to  become  cloudy,  absorb  air,  and 
oxidise,  than  when  the  alkali  method  alone  is  practised. 
This  is  due  to  the  removal  by  the  acid  of  the  substances 
from  which  the  petroleum  acids  are  formed.  More  exact 
experiments  show  that  well-refined  oil  on  exposure  to  the  air 
becomes  at  first  lighter  in  colour,  up  to  a  certain  limit,  after 
which  point  it  begins  to  darken  again,  the  extent  of  the  initial 
transformation  being  in  one  sample  of  Russian  oil  examined, 
18  mm.  in  3  hour  (measured  by  Stammer's  colorimeter). 
Further  tests  were  made  with  Baku  oils  examined  at  inter- 
val-, and  stored  in  the  dark,  when  the  colour  (initiallv 
12  mm.)  registered  152  mm.  The  next  day,  the  register 
was  1 15  mm.,  and  receded  to  106  mm.  in  another  24  hours, 
although  protected  from  all  light.  Air  was  found  to  be 
absorbed  throughout  the  whole  period.  Sun-bleaching  is 
therefore  an  unsuitable  process  for  Baku  oils. 

The  influence  of  various  shades  of  glass  on  the  alteration 
of  the  colour  of  the  oil  was  also  studied.  Starting  with  an 
initial  colour  degree  of  1 15  mm.  Stammer,  it  was  found  that 
the  maximum  decoloration  was  reached  between  3  and  9 
hours,  after  which  darkening  set  in,  with  the  following 
comparative  results  as  to  the  colour  at  the  end  of  43  days' 
exposure : — 
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:<                       7 
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the  initial  acidity  having  been  in  each  casj  0-03. 

With  regard  to  the  absorption  of  air  by  crude  and 
refined  petroleum  (this  Journal,  1896,  26),  oil  of  sp.  gr. 
C-85.J  at  28°  C.  from  a  well  at  Balakhany,  absorbed  air 
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rapidly  at  first,  and  iu  10  days,  the  whole  of  the  air 
in  the  eudiometer  tube  employed  for  the  experiments. 
The  decreased  absorption  in  the  later  stages  being  probably 
due  to  the  presence  of  gaseous  hydrocarbons  or  water 
vapour  in  the  testing  vessel,  the  experiment  was  repeated 
with  oil  previously  heated  to  1  KJ3  and  filtered,  as  well  as 
with  cylinder  oil  distillate,  machine  oil  distillate,  spindle  oil 
distillate,  and  residuum,  with  the  result  that  in  the  case  of 
the  first-named  oil,  the  time  required  for  absorption  was 
reduced  to  4  days,  the  spindle  oil  required  10  days,  and 
the  remaining  qualities  much  longer. — C.  S. 

Benzene,  Preparation  of,  from  Petroleum  and  Residuum. 
A.  Xikoforow.  Chem.  Zeit.  20,  8—9. 
In  this  process  the  material  employed  is  twice  subjected  to 
decomposition,  the  first  time  at  about  525° — 550°  in  cast- 
iron  retorts,  under  ordinary  conditions  of  pressure.  The 
heating  arrangement  is  such  that  the  receiver  is  kept  at 
about  200",  so  that  only  the  distillates  boiling  above  that 
temperature  are  collected  there,  the  lighter  fractions 
(sp.  gr.  0'800 — 0-810)  being  condensed  in  a  worm  and 
redistilled,  and  the  uncondensed  gases  passing  into  a 
gasometer.  In  the  second  distillation,  which  is  carried  on 
in  an  upright  still  with  small  dephlegmator,  the  fractions 
are  divided  into  those  boiling  at  100°,  130",  160°,  180°,  and 
200°,  each  of  which  is  again  decomposed  iu  retorts  similar 
to  those  employed  in  the  Pintsch  process  for  making  oil- gas, 
the  lightest  at  about  700°  and  the  heaviest  at  1,200°,  under  a 
pressure  of  2  atmospheres.  The  temperature  in  the  receiver 
is  maintained  at  150° — 200',  so  that  oDly  the  heavier 
portions  of  the  aromatic  tar  are  retained.  The  lighter 
distillates  are  condensed,  and  contain  30  to  35  per  cent,  of 
benzene.  In  order  to  obtain  fractions  with  a  smaller  range 
of  boiling  point,  these  are  united  with  the  contents  of  the 
receiver  and  redistilled.  The  resulting  fraction  passing 
over  at  120°  constitutes  the  crude  benzene,  whilst  those 
between  160°  and  200°  are  returned  to  the  second  decom- 
posing still,  and  the  fractions  of  higher  boiling  point  are 
employed  for  the  production  of  naphthalene,  anthracene,  &c. 
The  heavy  distillates  from  the  initial  stage  can  also  be 
re-decomposed  for  benzene,  but  require  a  much  higher 
temperature  than  the  lighter  fractions,  and  yield  less 
benzene,  the  production'  of  carbon  being  greater.  The 
total  yield  of  benzene  obtainable  by  the  process  is  about 
12  per  cent,  of  the  weight  of  the  original  oil. — C.  S. 

Petroleum  and  Bitumen,  Preparation  of  Solid  Resins  and 
Aromatic  Hydrocarbons  from.  A.  W.  Adiasiewitsch. 
Zap.  imp.  russk.  techn.  obschtsch.  29,  93. 
Thick  resins  have  been  prepared  from  lubricating  oil 
residuum  iu  Baku  for  the  English  market  since  1891,  by 
driving  off  the  more  volatile  portion  of  the  residuum  at 
about  ^400°,  either  by  direct  fire  or  superheated  steam. 
This  method  yielded  a  large  percentage  of  coke,  and 
quickly  corroded  the  plant,  besides  giving  rather  unsatis- 
factory products,  those  from  the  steam  process  containing 
much  paraffin  and  being  difficult  to  refine,  whilst  dry  distil- 
lation resulted  in  readily  decomposible  products  of  no 
practical  value. 

The  yield  being  low  and  the  product  little  adapted 
to  replace  asphalt,  by  reason  of  its  deficient  elasticity 
and  viscosity,  the  author  lias  elaborated  a  process  which 
is  carried  out  at  between  150°  and  200°  in  an  ordinary  still 
by  means  of  a  blast  of  de-oxygenated  air  with  the  simul- 
taneous discharge  of  electricity."  Treated  in  this  manner,  a 
residuum  of  sp.  gr.  0-930,  acquired  iu  3  hours  a  density  of 
1,  with  an  increased  flashing  point,  and  on  continuing  the 
process  for  10  hours  the  product,  amounting  to  7.')  per  cent., 
had  a  specific  gravity  of  1-06.  This  and  the  intermediate 
products  obtained  by  curtailing  the  process,  are  very  viscid 
and  completely  soluble  in  petroleum  spirit  and  turpentine. 

The  absence  of  distillation  products  indicates  that  the 
thickening  of  the  oil  must  be  due  to  chemical  change. 
When  treated  iu  the  usual  manner  for  the  preparation  of 
aromatic  hydrocarbons,  a  larger  proportion  of  anthracene 
and  benzene  is  obtained  from  this  resin  than  from  ordinary 
heavy-oil  residuum,  which  points  to  the  elimination  of 
hydrogen  during  the  formation  of  the  resin. 


Experimenting  with  a  natural  asphalt  consisting  of 
S3  per  cent,  of  sand  and  17  per  cent,  of  bitumen  soluble 
in  carbon  bisulphide,  it  was  found  that  the  only  method- 
of  treatment  whereby  the  natural  elasticity  of  the  bitumen 
remained  unimpaired,  were, distilling  with  superheated  steam 
and  the  de-oxygenated  air  blast.  The  specific  gravity 
of  the  distillates  increased  from  0-936  to  0-972,  the 
consistency  varying  in  proportion.  When  refined  they 
corresponded  to  the  Baku  lubricating  oils.  The  residue, 
amounting  to  50 — 75  per  cent.,  yielded  products  varying 
with  the  duration  of  the  treatment,  12  hours'  distillation 
leaving  a  fluid  tar,  and  20  hours  a  solid  residue. 

With  the  new  air  process  from  4  to  10  hours  is  sufficient. 
(Inly  half  the  usual  amount  of  fuel  is  necessary  ;  there  is 
no  distillate,  the  evolved  gases  being  permanent  and  in- 
combustible, but  the  yield  of  resinous  products  amounts 
to  85 — 95  per  cent,  and  the  resins  retain  their  natural 
viscidity,  the  more  solid  bodies  being  elastic.  There  are 
four  products,  exhibiting  the  following  characteristics  : — 


Yield. 


Strain 
Distillation, 


New 

Process. 


Specific 
Gravity. 


Flashing 
Point. 


Burning 
Point. 


Per  Cent. 

Per  Cent. 

Xo.  1.  Fluid 

80 

95 

1-illli 

202 

226° 

No.  2.  Soft  . 

7n 

90 

1-112 

227 

251! 

No.  :i.  Semi- 

lit) 

S5 

fill 

251 

271 

solid. 

No.  1.  Solid. 

50 

SO 

t'i<; 

876 

.'(02 

All  are  soluble  in  petroleum  distillates,  ethyl  ether, 
carbon  bisulphide,  turpentine  (30  per  cent,  of  No.  4),  and 
benzene,  but  insoluble  in  ethyl  alcohol,  and  can  be  pre- 
cipitated thereby  from  ethereal  solution.  They  part  readily 
with  hydrogen,  and  the  No.  4,  warmed  with  sulphur,  gives 
off  hydrogen  sulphide,  leaving  residual  carbon. 

With  sulphuric  acid  in  the  warm,  sulphur  dioxide  is 
evolved  and  carbon  left,  the  ash  in  both  instances  containing 
potassium  ferricyanide,  but  powerful  oxidising  agents  like 
chromic  and  manganic  acid  and  chlorine  have  no  effect 
even  at  the  boiling  temperature. 

For  industrial  purposes  the  resins  have  many  appli- 
cations. The  No.  4  is  used  for  making  asphalt  lac  by 
boiling  40  parts  along  with  12  parts  of  varnish,  and  50  parts 
of  a  solvent(turpentine  or  petroleum  spirit)  with  a  little  white 
lead  (see  this  Journal,  1896,  267).  Mixed  with  a  solid 
body  and  treated  with  sulphur  while  being  passed  through 
rollers  and  then  vulcanised,  the  same  resin  gives  a  product 
resembling  ebonite.  These  resins  can  be  incorporated  with 
caoutchouc  in  large  proportion  without  affecting  its  quality, 
and  they  are  all  suitable  for  preserving  wood  and  as 
material  for  the  manufacture  of  anthracene  and  benzene. 

— C.  S. 

Charcoal,   Methyl   Alcohol,  and  Acetic  Acid,  Quantities 
yielded   hy    Different    Species   oj    Wood.      E.    liarillot. 
Comptes  rend.  1896,  122,  469. 
The  following  are  the  results  of  experimental   trials  iu  the 
laboratory:  — 

About  \  eb.  metre  of  the  wood  was  placed  iu  a  small 
ntort  and  subjected  to  heat,  the  gases  evolved  being 
aspirated  through  a  condenser  and  washing  tower.  The 
distillation  was  conducted  very  slowly  and  regularly,  and 
the    quantities  obtained  are  to  be   regarded  as  the  highest 

possible. 

After  addition  of  lime  to  the  distillate  the  alcohol  was 
driven  off,  again  distilled  after  acidification  with  sulphuric 
acid,  and  finally  rectified  over  excess  of  lime  with  a  Le 
Bel-Henninger  column  or  other  similar  apparatus.  The 
density  of  the  alcohol  so  obtained,  containing  acetone  and 
ether-,  was  found  by  the  alcoholometer,  and  calculated  to 
pure  methyl  alcohol.  The  total  acidity  of  the  distillate  was 
determined  and  calculated  as  acetic  acid. 

I'll,-  following  table  gives  the  amounts  of  charcoal  and 
acetic  acid  in  kilos,  and  the  alcohol  iu  Hires  obtained  from 
1O0  kilos,  of  wood:  — 
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Pollard  ;  t>;_,i, 
o»k       Birch. 
,!?  •      Willow 

Old 

Aspen, 

Willow. 

\  each. 

Dry 
Oak. 
Split. 

"  Moulee." 

Beech. 

Elui. 

Oak. 
Saw- 
dust. 

Oak. 

Saw  ■ 

Species  of  V  ood. 

J  each.    ieaoa- 

Round.    Split. 

Round.     Split. 

Round.    Split. 

mill 
Waste. 

1     5-90         V5t 

2-15         1-50 

23'00       22-00 

3  '75 

in; 

24-, x. 

142 

169 

22-00 

T37 
22-50 

6-40 

1-95 
26-00 

6' 15 

1-9S 

26-00 

1   [f 
1-39 

■ii-IIO 

.V71 

1-76 

24-30 

5-00 

in 

6  21 

■ 

25-00 

T31 

0-38 

2000 

4-.il 

Methyl  alcohol  

0-93 
24*00 

—A.  C.  W. 


Wood,  The  Products  of  the  Distillation  of  (Industrial 
Experiments).  E.  Barillot.  Comptes  rend.  1.^06, 122, 
735. 
These  experiments,  on  an  industrial  scale,  were  made  in 
retorts  of  4j  cm.  capacity.  The  same  woods  were  used  as 
those  employed  in  the  laboratory  experiments  described  in 
preceding  abstract.  The  delivery  of  the  jets  of  the  distil- 
late as  it  came  over  was  indicated  every  15  seconds  in 
cubic  centimetres,  and  frequent  examination  of  the  acidity 
was  made,  especially  each  hour.  The  acetic  acid  was 
converted  into  calcium  acetate.  The  following  table  give- 
the  details  of  the  distillation  from  hour  to  hour  :  — 


Hours  of 
Distilla- 
tion. 


Pistillate 
Seconds. 


•-     Acetic 
Acid. 


Per 

Cent. 

1 

250 

0 

2 

200 

:;-5 

:s 

220 

5-0 

4 

300 

n-o 

a 

375 

13-0 

6 

340 

13-0 

7 

300 

15-0 

Hours  of 

Distilla- 
tion. 


8 
9 
10 
11 
12 
IS 

14 


Distillate.      .„„f„. 
Seconds. 


3*1 
350 
300 
250 
250 
3C0 
0 


Per 

Cent. 
17-0 
16-0 
15  II 
13-0 
12-0 
WO 
0 


Remarks.— Wood  distilled,  beech,  1,660  kilos.    Coal  used.  300 
kilos.    Crude  pyrolieneous  liquid  obtained,  795  litres. 


iv  of  Wood. 


Weight  of 


Products  obtained. 


Methyl 
Ale 


Calcium 

Acetate. 


Products  obtained  per 

Cent,  of  Wood. 


Methyl 
Alcohol. 


Calcium 

Aerate. 


Remarks. 


Litres.  Kilos. 

Small  pieces,  entire 1,400  18  116 

Two-thirds  grey  wood,  one-third  barked  . .  1,600  21  1S3 

Barked   1,800  26  197 

Hornbeam  logs 1,750  21  211 

Split  oak  (measured  i 1,840  80 

Beech,  split  large 1300  33 

Oak  waste,  dry 16  163 


I'll 

• 

1-30 

11-50 

141 

11-10 

1     7 

12-mi 

W60 

11-00 

■ 

- 

">  Green    wood,   eight    months 
cut,  small,  and  in  poorcon- 
'      dition. 

'.Of    good    quality    and    well 
\     dried. 

Saw-mill  waste. 


This  second  table  shows  the  actual  quantities  of  methyl 
alcohol  and  calcium  acetate  obtained,  the  latter  after  drying. 

These  results  confirm  those  obtained  in  the  laboratory, 
described  in  the  preceding  abstract.  But  the  final  produc- 
tion of  calcium  acetate,  after  drying  and  baking,  does  not 
vary  in  accordance  with  the  yield  stated  as  acetic  acid, 
the  difference  being  due  to  variation  in  the  nature  of  the 
acids  yielde  i  by  the  different  sorts  of  wood. — E.  S. 

Pyroligneous  Products.  The  Determination  of  the  Acidity 
of.  Note  bv  Scheurer-Kestner.  Comptes  rend.  1896, 
i0,  619. 

See  under  XXIII.,  page  384. 

Acetone,  Improvement's  in  Processes  of  and  Apparatus  for 
making  Pure.  O.  Porsch,  New  York,  U.S.A.  Eug.  Pat. 
5255,  March  12,  1895. 

See  under  XX.,  page  374. 

Paraffin  and  Mineral  Oil  Manufacture.  The  Gases  and 
Effluents  from,  Viewed  from  a  Hygienic  Standpoint. 
Chem.  Zeit.  29,  2251. 

See  under  XVIII.  B.,  page  368. 
Petroleum.  Sulphur  in.     C.  Engler.      Chem.  Zeit.  -  S9G, 

20,  197. 

See  under  XXIII.,  page  3S3. 

Petroleum,  Estimating  Sulphur  in  Bunting  Oil. 
R.  Ki--liner.     Chem.  Zeit.  20,  1 
Sec  under  XXIII.,  page  384. 

Anthracene  Testing,  Improved  Method  of.     II.  Bassi  t. 

Chem.  News,  73,  178. 

See  under  XXIII.,  page  385. 

PATENTS. 
Kerosene  Shale,  Improvements  in  the  Treatment  of,  for  the 
Production  of  Hydrocarbons  and  other  Products  there- 
from.    C.  II .  McEuen,  London.      From  J.  C.  Alexander 


aud  R.  C.  Beveridge,  Sydney,  New   South  Wales.      Eng. 
Pat.  14,617,  August  1.  1895. 

It  has  been  found  that  the  temperature  necessary  for  the 
distillation  of  shale  and  the  generation  of  the  hydrocarbons 
produced  may  be  attained  with  great  certainty  by  th>; 
employment  of  a  molten  metal  bath,  either  lead,  zinc,  tin,  or 
the  like.  For  carrying  out  the  improved  method,  different 
modifications  of  known  means  may  be  employed,  by  which 
the  shale  may  be  brought  in  contact  with  the  source  of  heat 
required  to  liberate  the  desired  product.  For  instance,  by 
means  of  mechanical  conveyors  the  shale  mav  be  passed 
over,  through,  or  along  the  molten  metal.,  whilst  the  products 
are  collected  by  an  air-tight  covering  placed  over  the 
conveyor. — D.  B. 

Wood,  Wood-Waste,  and  the  like.  Improvements  in  aud 
Apparatus  for  the  Dig  Distillation  of.  A.  Schmidt, 
Cassei,  Germany.  Eng.  Pat.  4598,  Feb.  29,  189G. 
The  method  consists  iu  blowing,  through  an  injector, 
heated  air  at  a  suitable  point,  into  the  discharge  pipe  of  the 
distilling  retort,  in  order  to  draw  the  productsof  distillation 
out  of  the  retort  immediately  they  are  formed,  and  to  carry 
them  at  once  into  the  condenser.  By  this  means  a  greater 
yield  of  products,  especially  acetic  acid,  is  obtained. — D.  B. 

EKK  1TIMI. 

This  Journal,  1S9G,  page  106,  col.  2.  Line  7  above  Table, 
for  "ton"  read  "1,000  lb."  In  Table,  heading  of  last 
column,  for  "ton"   read  "  1,000."     On   page    107,  col.  1 ; 

last  line  and  line  4  from  bottom  respectively,  for  "  ton  " 
read  "  l.ooo  lb." 

IV.-COLOUKIM  MATTERS  AND  DYES. 

Coal-Tar  Colour  Industry,  The  U,  rent  Aims  of  the. 
L.  Gaus.  Chem.  Zeit.  20,  53—54. 
Thi:  more  recent  aims  of  the  coal-tar  colour  industrv  have 
been  to  supplant  dyewoods  and  dyewood  extracts  b\ 
artificial  products.  To  supersede  dyewoods,  the  author 
regards  of  even  greater  importance  than  to  find  substitutes 
for  indigo,  inasmuch  as  better  products  may  be,  and  in 
many  respects  already  have  been  found  for  the  former, 
whereas  indigo  cannot  be  replaced.     It   is  in   the  azo-dves 


348 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Hay  3".  189U. 


that  the  author  sees  promise  of  ultimate  success  in  sup- 
planting the  dyewoods  as  completely  as  artificial  alizarin 
has  supplanted  madder.  For  most  purposes,  more  especially 
for  the  dyeing  of  cotton,  the  dyewoods  may  already  he 
dispensed  with,  their  artificial  substitutes  giving  superior 
results  and  being  more  easy  of  application. — I.  S. 

Hematoxylin  and  Brasilia.     .T.  Herzig.     Monatsh.  Chem. 

16,  906—918. 
FuBTHEH  research  has  thrown  doubt  upon  the  analogy  drawn 
l.\  the  author  between  hematoxylin  and  brasilin  on  the 
oiie  hand,  and  xanthone  and  allied  compounds  on  the  other 
(Monatsh.  Chem.  15,  139;  this  Journal,  1894,  797).  The 
resemblance  is  due  to  the  fact  that  all  the  hydroxyl  groups 
which  the  compounds  contain  do  not  behave  similarly  on 
methylatiou.  Haematoxylia  with  five  hydroxyl  groups, 
gives  a  tetra-alkyl  derivative  insoluble  iu  KOH,  and 
incapable  of  further  alkylating) ;  brasilin  with  four  hydroxyl 
groups  yields  a  tri-alkyl  derivative  of  similar  properties. 
It  is  now  shown,  firstly,  that  these  properties  hold  good 
for  a  much  larger  number  of  substances  than  was  formerly 
supposed,  and,  secondly,  that  the  methylation  phenomena 
of  hematoxylin,  &c,  and  xanthone  differ  materially. 

— E.  B.  B. 

Dt/eslufi's,  Vegetable,  Direct  Dyeiny,  Certain  Artificially 

Prepared.     V.  II.   Soxhlet.      Chem.  Zeit.  19,   2295— 

2296. 
Two  classes  of  preparations  exist  capable  of  dyeing  in  a 
single  bath,  both  being  true  metallic  lakes  of  vegetable 
colouring  matters.  The  more  soluble  lakes  are  known  a> 
"  carmine  colours,"  aud  are  suitable  for  dyeing  cotton  and 
other  vegetable  fibres ;  the  less  soluble  lakes  may  be 
applied  in  wool  dyeing.  The  latter  are  unsuitable  for 
cotton,  since  it  is  necessary  to  dissolve  the  lake  in  acid,  and 
cotton  cannot  take  up  the  colouring  matter  from  an  acid 
solution.  The  carmine  colours  are  sold  in  the  form  of 
liquid  extracts  and  are  completely  soluble  in  non-calcareous 
water.  They  are  prepared  by  mixing  with  the  dyewood 
decoctions  metallic  salts,  usually  compounds  of  tin,  copper, 
or  chromium,  and  heating  the  mixture  until  a  uniform 
combination  ensues.  Yellow  carmiue  is  made  from  quer- 
citron bark  decoction  aud  stanuate  of  soda ;  the  addition 
of  1  per  cent,  copper  sulphate  yields  a  greenish-yeliow. 
Red  carmiue  is  obtained  if  stannous  chloride  replaces  the 
stanuate  of  soda  ;  the  colouring  matters  of  the  red  woods 
are  not  suited  for  lake  formation  owing  to  their  insolubility. 
Blue  carmine  is  best  prepared  from  12-27  per  cent.  CuS04, 
1-1-15  per  cent.  K  (  r .(  >-.  25  31  per  cent,  alum,  and  59  per 
cent,  lKrmatein.  In  all  cases  a  slight  excess  of  the  metallic 
salts  is  employed  to  ensure  the  maximum  amount  of  lake 
being  formed.  By  mixing  the  three  colouring  matters 
described,  a  variety  of  intermediate  shades  is  obtained. 
All  the  colours  are  fast  to  washing  and,  with  the  exception 
of  the  blue,  fast  to  acids.  Dyeing  takes  place  at  50°— 60  I 
and  the  dy,d  material  preserves  its  soft  handle.  The 
dyebath  is  not  exhausted. 

Wool  cannot  be  dyed  with  the  carmine  colours,  and  on 
heating  the  dyebath  to  the  boiling  point,  decomposition 
takes  place.  If.  however,  oxalic  acid  be  first  added,  the 
decomposition  is  prevented  and  wool  i-  readily  dyed  in 
the  solution,  en  the  fact  of  the  solubility  of  the  colour- 
lakes  in  acid,  depends  the  preparation  of  the  products 
which  dye  wool  directly.  The  most  important  is  "direct 
black,"  prepared  by  precipitating  logwood  decoction  with 
chromium,  copper,  or  iron.  Yellow  and  red  dyestaffs  ace 
similarly  made  from  quercitron,  peachwood,  &c.  The 
chief  difficulty  in  their  application  is  that  of  choosil  g 
exactly  the  right  amount  of  acid.  A  deficiency  teases 
dyeing  to  be  too  rapid  and  consequently  it  proceeds 
unevenly,  and  the  dye  rubs  off.  An  excess  of  acid  tends 
to  prevent  dyeing,  and  the  colours  are  extremely  fugitive 
to  light.  Such  an  amount  of  acid  should  he  chosen  that 
the  lake  is  not  completely  in  solution  at  the  beginning  of 
the  operation,  but  i-  dissolved  later  on.  during  the  dyeing 
procc--. 

The  nature  of  the  metallic  salts  used,  also  influences  the 
fastness  to  light,  iron  lakes  being  more  fugitive  than  (hose 
of  chromium  or  copper. —  It.  B.  B. 


Indigo-Red  and  Indigo-Red  Sulphonic  Acid.  J.  Fasal. 
Mitt.  k.k.  techn.  Geweibemuseums  (Vienna),  1895,  307 
—309. 

The  amount  of  indigo-red  (indirubin)  present  in  commercial 
indigo  varies  from  1  to  S  per  cent.  Like  iudigotin,  it  is 
capable  of  dyeing  b\  the  reduction-vat  method,  and  it  has 
been  therefore  supposed  to  influence  the  shade  of  vat 
indigo  dyes.  The  production  of  indigo-red  from  indigo  is 
long  and  tedious,  as  is  also  its  synthesis  from  indoxyl  and 
isatiu.  It  can  be  more  readily  obtained  from  iudophor,  a 
new  commercial  product  introduced  by  the  Badische  Auilin 
uud  Soda  Fabrik,  consisting  of  indoxyl  carbonic  acid. 
Iudophor  is  heated  with  water  until  evolution  of  t  II  ' 
cea-es,  the  solution  is  filtered  hot,  and  the  filtrate  treated 
with  caustic  soda.  Indigo-red  in  a  chemically  pure  state  at 
once  separates,  in  the  form  of  fine  red  needles.  It  is  only 
reduced  with  difficulty,  but  most  easily  by  means  of  zinc 
powder  aud  alkali.  The  reduced  solution  can  be  used  for 
dyeing  in  the  same  manner  as  an  indigo  vat,  and  dye-  red- 
violet  shades  equal  in  fastness  to  vat  bines.  On  standing. 
however,  the  contents  of  the  vat  suffer  a  change,  and  the 
shades  dyed  become  bluer  and  bluer ;  the  presence  of 
indigotin  can  be  clearly  shown.  The  dyes  do  not  oxidise 
in  the  air  as  quickly  as  ordinary  vat  dyes,  and  this  fact, 
together  with  the  observed  greenish  fluorescence,  indicate 
the  presence  of  indoxyl,  and  not  indigo  white.  It  would 
thus  appear  that,  under  the  conditions  which  convert 
indigotin  into  indigo-white,  indigo-red  is  changed  to  indoxyl, 
Indigo-red  has  therefore  no  effect  on  the  shade  of  vat 
blues. 

A  solution  of  indigo-red  sulphonic  acid  similarly  reduced, 
shows  the  same  alteration  on  standing,  and,  on  subsequent 
oxidation,  indigo-carmine  is  obtained.  The  colour-  yielded 
by  this  sulphonated  product  are  not  fast,  even  to  washing 
with  water.— K.  B.  B. 

Colouring  Matter  [Brown]  obtained  from  Dibromogaliic 
Acid.    A.  Bietrix.     Bull.  Soc.  Chim.  1S96,  235— 286. 

Whks  dibromogaliic  acid  in  an  alkaline  aqueous  solution 
is  exposed  to  the  air,  a  pink  coloration  is  produced,  which 
rapidly  turns  brown.  For  the  preparation  of  larger 
quantities,  the  acid  is  dissolved  in  an  excess  of  ammonia, 
and  a  current  of  air  is  passed  through  the  solution.  Aftei 
evaporation  to  dryness  on  the  water-bath,  the  residue  is 
washed  with  alcohol  to  remove  impurities,  and  the  ammonium 
salt  remaining,  is  converted  into  the  colouring  matter  acid 
by  treatment  with  dilute  hydrochloric  acid.  The  colouring 
matter  dyes  wool  and  silk  brown.  It  is,  however,  probably 
of  little  industrial  value,  since,  according  to  Koechlin, 
1  kilo,  of  silk  requires  300  gnus,  of  the  colouring  matter  to 
give  a  good  shade.  — T.  A.  I.. 

Dithiazole  Derivat  ves.     C.  Lauth.     Hull.  Soc.  Chim. 
1896,  82- 

Is  1880,  Bofmann  obtained  oxalamidothiophenol — 

C41,/'   V'.C'/   r)>C,H, 

by  heating  acetanilide  with  sulphur.  The  constitution  of 
this  substance  shows  it  to  be  allied  to  dehydrothiotoluid 
and  primuline,  and  it  was  expected  that  valuable  cotton 
colouring  matter-  would  be  obtained  from  it.  The  com- 
pound, after  purification  and  sublimation,  melts  ;it  about 
306  C.  On  nitration  with  nitric  acid  in  sulphuric  acid 
solution  under  varying  conditions,  a  mixture  of  two  dinitro 
products  i-  obtained,  which  can  only  be  imperfectly 
separated.  The  mixture  was  therefore  reduced  with 
stannous  chloride,  and  the  two  diamines  can  be  separati  1 
by  means  of  the  difference  in  solubility  of  their  hydro- 
chlorides. The  base-  obtained  therefrom  both  crystallise 
in  yellow  prismatic  needles,  and  one  of  them  shows  a  fine 
greenish  fluorescence  in  an  alcoholic  solution.  Prolonged 
boiling  of  the  bases  or  their  salts  with  alcohol  or  wi 
causes  decomposition  ;  reducing  agents  act  similarly,  with 
evolution  of  sulphuretted  hydrogen.  By  stopping  the  re- 
duction as  soon  as  tin-  yellow  colour  has  disappeared,  the 
solution  j>f  one  base  shows  the  reactions  of  an  ortho-  and 
the  other  that  of  a  meta-diamine ;  no  p  diamine  could  be 
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detected.  Both  bases  are  colouring  matters,  dyeing  un- 
mordanted  cottons  and  animal  fibres  a  bright  yellow,  which, 
on  oxidation,  turns  brown.  The  colouring  matter  can  be 
diazotised  on  the  fibre  and  combined  with  various  amines 
and  phenols  and  their  derivatives,  giving  a  variety  of 
shades.  The  colours  are  fast  to  acids  and  alkalis,  but 
fugitive  to  light. — T.  A.  L. 

Benzidine  and  Tolidine,  Valuation  of.     W.  Vaubel. 

Zeits.  anal.  Chem.  1S9S,  35,  163. 

See  under  XXIII.,  page  385. 

Naphthoic  and  Xaphthr/lamine,  Behaviour  towards  Nascent 
Bromine.  W.  Vaubel.  Zeits.  anal.  Chem.  189fi,  35, 
164. 

See  under  XXIII.,  page  385. 


PATENTS. 

Orange  to  Brown  Colouring  Matters,  Manufacture  of. 
O.  Imray,  London.  From  "  The  Society  of  Chemical 
Industry  in  Basle,"  Basle,  Switzerland.  Kug.  Pat.  5114, 
March  11,  1895. 

When  aromatic  m-diamines  are  condensed  with  formalde- 
hyde, benzaldehyde  or  its  substitution  products,  so-called 
"  hydro-acridines,"  are  obtained.  The  present  specification 
describes  the  preparation  of  colouring  matters  from  these 
products  by  the  action  of  alkylating  agents.  For  instance, 
10  kilos,  of  diamidodimethyldihvdroacridine  (leuco  acridine 
yellow),  25  kilos,  of  methyl  alcohol,  and  In  kilos,  of  hydro- 
chloric acid  are  heated  in  an  enamelled  autoclave  at  140° — 
150°  C.  for  four  hours  with  agitation.  The  melt,  after 
cooling,  is  diluted  with  water,  the  colouring  matter  being 
precipitated  from  the  filtered  solution  by  salt  and  zinc 
chloride.  The  colouring  matters  can  also  be  obtained  from 
the  methane  bases  themselves  (resulting  from  the  condensa- 
tion of  2  or  3  rnols.  of  a  m-diainine  with  1  or  2  mols. 
of  formaldehyde  or  benzaldehyde)  by  heating  them  with 
methyl  or  ethyl  alcohol  and  sulphuric  acid.  The  colouring 
matter  obtained  by  heating  '20  kilos,  of  tetramido-ditolyl- 
methane,  60  kilos,  of  sulphuric  acid  (6G°  B.),  and  20  kilos, 
of  methyl  alcohol  for  eight  hours  at  200° — 210:  C .,  and 
separation  as  in  the  previous  example,  forms  a  brown  powder 
easily  soluble  in  water,  giving  reddish-brown  shades  on 
leather  and  on  cotton  mordanted  with  tin  and  tartar  emetic. 
The  shades  can  be  altered  by  modifying  the  proportions 
and  temperatures. — T.  A.  L. 

Colouring  blatters  [Azines\,  The  Manufacture  of.  II.  E. 
Newton,  London.  From  "  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.,"  Elberfeld,  Germany.  Kug.  Pat.  5797, 
March  19,  1895. 

When  o-amido  or  a-hydroxyazo  sulphonic  acids  of  the 
naphthalene  series  containing  the  azo  group  meta  to  a 
sulphonic  acid  group  are  heated  with  a  primary  aromatic 
amine,  a  substituted  eurhodine  is  obtained,  and  on  prolong- 
ing the  action  at  a  higher  temperature  a  further  substitution 
takes  place  in  the  azine  ring,  resulting  in  the  formation  of 
a  rosinduline  derivative,  the  final  product  in  any  case  being 
sulphonated  if  necessary.  The  process  is  thus  allied  to  that 
already  described  in  Eng.  Pat.  8S98  of  1S9:(  (this  Journal. 
1894,  511),  but  differs  essentially  from  that  referred  to  in 
Eng.  Pat.  21,205  of  1890  (this  Journal,  1891,  359).  One 
kilo,  of  the  azo  compound  obtained  by  combining  diazo- 
benzeue  chloride  with  1 . 4 , 3'-naphthylamine  disulphonic 
acid  is  mixed  with  4  kilos,  of  aniline  and  1  kilo,  of  aniline 
hydrochloride,  and  heated  with  constant  agitation  for  5  hours 
to  140° — 150°  C.  When  sulphur  dioxide  is  no  longer 
evolved,  the  temperature  is  raised  to  160°  C.  until  a  sample 
dissolved  in  alcohol  is  no  longer  decolorised  by  alkalis.  The 
melt  is  then  poured  into  hot  dilute  hydrochloric  acid, 
filtered,  and  the  precipitate  washed  with  hot  water.  The 
azine  sulphonic  acid  obtained,  can  be  converted  into  the 
soluble  sodium  salt,  or  by  heating  with  five  times  its  weight 
of  sulphuric  acid  (66°  B.)  at  inn  C.  it  yields  a  readily- 
soluble  disulphonic  acid,  which  gives  red  shades  od  wool. 

— T.  A.  L. 


Dyestuffs  [Orange.  lied,  and  Yellow'  .  Derived  from 
Phenolic  Bodies,  The  Manufacture  or  Production  of 
Chemical  Compounds  and.  1\  A.  Newton,  London. 
From  "The  Farbenfabriken  \ormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  8988.  May  6,  1895. 

Aromatic  hydroxy  compounds  will  condense  with  primary 
and  secondary  amines  of  the  fatty  series  in  presence  of 
formaldehyde  under  various  conditions.  For  example, 
7-5  kilos,  of  a  40  percent,  formaldehyde  solution,  9-4  kilos. 
of  phenol,  50  litres  of  alcohol,  and  135  kilos,  of  a  33  per 
cent,  diiuethy  Limine  solution  are  added  together.  The 
formation  of  the  new  compound  is  completed  in  a  short 
time,  and,  after  distilling  off  the  alcohol,  the  residue 
,  is  extracted  with  hydrochloric  acid,  the  solution  filtered, 
and  the  filtrate  is  precipitated  with  caustic  soda,  when  a 
colourless  oily  substance  separates  out,  having  the  formula 
C6H6OCHsN(CH3)2.  The  specification  contains  a  list  of 
several  substances  which  have  been  prepared  according  to 
this  method.  These  substances  can  be  obtained  in  another 
way  by  condensing  phenols  and  their  substitution  products 
with  certain  halogen  derivatives  of  primary,  secondary,  or 
tertiary  fatty  alkylamiues  by  means  of  caustic  potash  lye. 
By  condensing  />-nitrophenol  according  to  either  of  the 
foregoing  methods  and  reducing  the  product,  it  can  be 
converted  into  »-amidophenol-u-dimetbylamido-ethyl  ether 
which  can  be  employed  in  the  production  of  dyestuffs.  By 
diazotising  18  kilos,  of  the  compound  with  0-7  kilo,  of 
sodium  nitrite  and  a  sufficiency  of  hydrochloric  acid,  it  will 
combine  with  157  kilos,  of  p-xylidine  hydrochloride  to 
form  a  dyestuff  which  gives  brownish-yellow  shades  on 
tannined  cotton.  By  substituting  /3-naphthol  for  the  phenol, 
a  red  basic  colouring  matter  is  obtained,  having  the  formula 
HClH.2NC2H4.OC6H4.N  :  N.C,0H6OH,  which'  gives  scarlet- 
red  shades  on  cotton  mordanted  with  tannin.  If  m-amido- 
phenol  be  used,  more  orange  shades  are  produced. — T.  A.  L. 


Chemical  Compounds  [Stable  Diazo  Salts},  suitable  for  the 
Production  of  Colouring  Matters,  in  Bull/  or  on  Fibre, 
and  other  Purposes,  the  Manufacture  of.  P.  A.  Newton' 
London.  From  "  The  Farbenfabriken  vormals  F.  Bayer 
and  Co.,"  Elberfeld,  Germany.  Eng.  Pal  B989  Mav  6 
1895.  J 

Certain  0-naphtholtrisulphonic  acid  salts,  when  added  to 
acid  or  neutral  solutions  of  tetrazo  compounds  of  /^-diamines, 
give  crystalline  orange-coloured  precipitates,  which  are  the 
0-naphtholtrisulphouates  of  the  tetrazo  compounds.  For 
brevity  these  compounds  are  termed  tetrazo  salts.  By 
adding  a  solution  of  one  of  these  tetrazo  salts  to  an  alkaline 
solution  of  3-naphthol,  an  insoluble  diazo  compound  is  at 
once  formed,  and  the  j8  uaphtlioltrisulphonie  acid  remains  in 
solution,  showing  an  intense  green  fluorescence.  The  same 
process  can  be  carried  out  on  the  fibre,  the  /8-naphtholtri- 
sulphonic  acid  being  displaced  and  combination  taking  place 
with  the  particular  dyestuff  component  employed.  For  the 
preparation  of  one  of  these  tetrazo  salts,  a  solution  of 
45  kilos,  of  2.3.3'. l'-naphthbltrisolphonic  acid  is  allowed 
to  run  into  as  concentrated  a  solution  as  possible  of  di- 
methoxytetrazodiphenyl  chloride  obtained  from  12-3  kilos, 
of  dianisidine  and  7  "kilos,  of  sodium  nitrite  in  presence  of 
hydrochloric  acid.  The  tetrazo  salt  begins  to  separate 
immediately,  but  the  precipitation  i^  accelerated  by  adding 
salt.  The  tetrazo  salt  so  obtained,  after  filtering  off.  i? 
tolerably  stable,  and  will  keep  for  some  time.  In  place'  of 
the  above-mentioned  /8-naphtholtrisulphonic  acid,  the  iso- 
meric £-naphtholtrisulphomc  acid  may  be  used,  which  is 
obtained,  together  with  an  a-naphtholtrisulphonie  acid, 
according  to  Eng.  Pat.  25,074  of  1893  (this  Journal,  189l' 
1191),  by  sulphonating  2 . 3'-naphthalenedisulphonic  acid 
and  fusing  the  naputhalenetetrasufphonic  acid  so  obtained 
with  alkalis.  The  method  of  the  tetrazo  salts  serves  as  a 
process^  for  separating  these  a-  and  /3-naphtholtrisulphonic 
acids,  since  only  the  tetrazo  salts  of  the  latter  are  sparingly 
soluble,  and  may  be  filtered  off  from  a  mixture  of  the  two 
which  has  been  treated  with  a  tetrazolised  diamine,  the 
filtrate  being  worked  up  subsequently  for  the  a-naphthol- 
trisulphonie  acid. — T.  A.  L. 
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Amidv  Bases  and  Amido  Sulpho  Acids  belonging  to  the 
Naphthalene  Series,  and  of 'Colouring  Matters  there- 
from, Improvements  in  the  Manufacture  of.  G.  W.  John- 
son, London.  From  Kalle  and  Co.,  Biebrich-on-the  j 
Rhine,  Germany.  Eng.  Pat.  910:(,  May  7,  1895. 
By  heating  1  .  3-naphthol  or  naphthylamine  sulphonic  acid, 
or  their  sulphonic,  hydroxy,  or  amido  derivatives,  in  an  j 
autoclave  with  ammonia  to  160  — 180'  ('.,  1 ,3-naphthylene 
diamines  or  thi'ir  derivatives  are  obtained.  For  instance, 
65  kilos,  of  1 . 3 . 3'-naphthol  ditiulphonic  arid  are  heated 
in  an  autoclave  with  30  kilos,  of  caustic  soda  lye  (40°  B.), 
50  kilos,  of  ammonium  chloride,  and  about  300  kilos,  of 
ammonia  liquor  to  160° — 180°  C.  for  20  hours.  After 
expelling  the  excess  of  ammonia,  the  residue  is  acidulated 
with  sulphuric  acid  and  filtered,  when  the  1 .3.3'-uaphthy- 
lene  diamine  sulphonic  acid  crystallises  out  on  cooling.  In 
a  similar  manner,  1 .3'. 3-dibydroxynaphthalene  sulphonic 
acid  gi\  es  1.3.  3'-triamidonaphthalene,  and  the  same  product 
is  obtained  from  2.1'.3'-amidonapnthol  sulphonic  acid  ' 
G;  1.3.4'.2'-naphthol  trisulphonic  acid  yields  1.3. 4'. 2'- 
naphthylene  diamine  disulphonic  acid.  All  these  products 
can  be  employed  for  the  manufacture  of  azo  colouring 
matters  by  combining  them  with  diazo  ortetrazo  compounds, 
or  else  for  the  production  of  aziDes  by  condensing  them 
with  alkylated  nitroso  derivatives,  or  oxidation  together 
with  alkylated  />-amido  anilines.  The  tetrazo  compound 
from  9 '2  kilos,  of  benzidine  is  run  into  a  cold  solution  of 
28  kilrs  of  1  .  3 .  l'-naphtbylene  diamine  sulphonic  acid  and 
lo  kilo3.  of  sodium  carbonate  in  500  litres  of  water.  After 
agitation  for  some  hours,  the  formation  of  the  colouring 
matter  is  complete,  when  it  is  salted  out.  filter-pressed,  and 
dried.  It  dyes  a  fast  red  on  cotton.  The  following  example 
describes  the  formation  of  an  azine  colouring  matter  :  — 
24  kilos,  of  1 ,3.4'-naphthyIene  diamine  sulphonic  acid 
suspended  in  100  litres  of  alcohol  are  mixed  with.  19  kilos, 
of  nitrosodimethylaniline  and  heated  on  the  water-bath  for 
3 — 4  hours.  The  colouring  matter  separates  on  cooling  in 
bronzy  needles,  and  dves  wool  and  mordanted  cotton  violet. 

— T.  A.  L. 

Past  Azo  *  '"Inuring  Matters,  especially  adapted  for 
Dyeing  on  Wool,  Improvements  in  the  Manufacture  of. 
(■.  W.  Johnson,  London.  From  Kalle  and  Co.,  Iliebrich- 
on-tbc -Rhine,  Germany.     Eng.  Pat.  9451,  May  IS,  1895. 

Thksk  colouring  matters,  which  are  said  to  be  very  fast  to 
milling  ami  light,  are  obtained  by  sulphonating  the  disazo 
compounds  from  o-nitrotetrazodiphenyl  and  two  molecular 
proportions  of  a  phenol,  naphthol,  or  a  carhoxylic  acid 
thereof.  The  mixed  disazo  compounds  are  of  course  equally 
applicable  for  the  purposes  of  this  invention.  20  kilos,  of 
the  product  from  o-nitrobenzidine  and  two  molecular  pro- 
portions of  /3-naphthol  are  dissolved  in  200  kilos,  of  100  per 
cent,  sulphuric  acid  and  heated  to  50° — G0°  C.  until  a 
sample  is  completely  soluble  in  dilute  sodium  acetate  solu- 
tion. The  melt  is  then  run  into  2,001)  litres  of  water,  the 
sulphonated  product  filtered  off  and  dissolved  in  soda-lye, 
The  sodium  salt  is  precipitated  from  the  hot  solution,  ami  is 
filter-pressed  and  dried.  It  gives  bluish-red  shades  on  wool. 
A  yellow  colouring  matter  lor  wool  is  obtained  by  stirring 
2ii  kilos,  of  the  disazo  compound  from  equimolecular  pro- 
portions of  o-uitrobenzidiue,  cresotic  acid,  and  phenol  into 
100  kilos,  of  100  per  cent,  sulphuric  acid.  When  all  is 
dissolved.  100  kilos,  of  ('inning  sulphuric  acid  containing 
30  per  cent,  of  anhydride  are  added  and  the  mixture 
agitated  at  the  ordinary  temperature  until  a  sample  dissolves 
in  hot  water.     The  melt  is  then  worked  up  as  before. 

— T.  A.  I.. 

.V,  n-  Azo  Dyes,  mill  n/  Materials  for  Producing  tlie  same, 
'/'In  Manufacture  of  S.  l'itt.  Sutton.  From.  L. 
Cassella  and  Co.,  Frankfort  a  M,  Germany.  Eng.  Fat. 
9645,  Mae   15,  1895, 

The  specification  refers  to  the  production  of  uitro  amido- 
salicylic  acid  (Ml, :N(i_:iiIl:CO,Il  -  1:3:4:5),  whirl,.. 
obtained  bj  nitrating  p-amidosalieylic  acid  in  sulphuric 
acid  solution  it  a  low  temperature.  77  kilos,  of  1.4.5- 
amidohydroxybenzoic  acid  an-  dissolved  in  850  kilos,  of 
sulphuric  acid  (66°  B.),  cooled  to  0 — 5  C,  and  nitrated 
at  a  low   temperature   with    L10    kilos,    oi    a  mixture  of 


nitric  and  sulphuric]  acid  containing  30  per  cent,  of 
UNO,.  When  all  has  run  in,  the  temperature  is  raised 
to  15°  C.  within  half  an  hour,  and  the  melt  is  then 
diluted  with  ice.  The  nitro  compound  separates  out  almost 
completely,  and  melts  with  decomposition  at  240°  C.  It 
is  sparingly  soluble  in  water  and  gives  with  sodium 
nitrite  an  almost  insoluble  diazo  acid,  which  reacts 
very  readily  with  amines  and  phenols.  20  kilos,  of 
1 .3.  4. 5-amidonitrohydroxy benzoic  acid,  after  conversion 
into  the  sparingly  soluble  yellow  diazo  compound,  is  com- 
bined with  a  solution  of  36  kilos,  of  I!  salt  kept  alkaline 
with  sodium  carbonate.  The  colouring  matter,  which 
forms  at  once,  separates  as  a  brown  precipitate,  and  dyes 
wool  red  from  an  acid  bath.  If  the  nitro-amidosalicylic  acid 
be  combined  with  a-naphthylamine,  the  amido-azo  com- 
pound produced  can  be  further  diazotised,  and  on  combina- 
tion with  K  salt  a  bluish-black  colouring  matter  is  obtained 
which  dyes  wool  blue-black,  fast  to  washing,  and  if  mor- 
danted with  chrome  or  alumina,  the  dyeing  is  perfectly  fast 
to  milling.  Similar  colouring  matters  of  a  somewhat  bluer 
shade  may  be  obtained  from  the  1 .5.2.3-amidouitro- 
bydroxybenzoic  acid  melting  at  220°  C. — T.  A.  L. 

Dyestuffs  [Aziyies']  and  Materials  therefor,  The  Manu- 
facture or  Production  nf'.  II.  K.  Newton,  London.  From 
'•  The  F\irbenfabriken  vormals  F.  Haver  and  Co." 
Elberfeld,  Germany.  Eng.  Pat.  9794,  May  17,  1895. 
In-  Eng.  Pat.  6176  of  1895  (this  Journal,  1S96,  269)  the 
patentees  describe  the  preparation  of  so-called  alphyl- 
p-amidobenzyl-o-toluidines.  According  to  the  present 
specification,  it  is  shown  that  the  benzyl  group  may  be 
replaced  by  other  alkylating  groups,  such  as  methyl  or  ethyl. 
A  solution  of  20  kilos,  of  phenyl-n-amido-o-toluidine,  1 1 
kilos,  of  ethyl  bromide,  and  40  kilos,  of  alcohol,  is  heated  in 
an  autoclave  for  10  hours  to  150° — 175  ( '.  The  product 
is  mixed  with  a  small  quantity  of  hydrochloric  acid  and 
dissolved  in  boiling  alcohol.  The  base  is  precipitated  by 
means  of  sodium  carbonate  and  is  purified  by  crystallisation 
from  petroleum  ether,  when  it  melts  at  60°  C.  having  the 
formula  1 .2.4.C,H?.<  11  ..I  NIK  '  H,)(N11(  ,,11,).  Colouring 
matters  of  the  azine  series  are  obtained  from  this  and 
analogous  compounds  by  similar  processes  to  those  given 
in  the  specification  already  referred  to.  As  au  example  of 
one  of  the  methods  employed,  21  kilos,  of  pheuyl-/i-amido- 
methyl-o-tolnidino  and  4:>  kilos,  of  benzene-azo-a-naphthyl- 
amine  hydrochloride  are  heated  on  the  water-bath  in 
presence  of  20  kilos,  of  glacial  acetic  acid  until  the  azo 
compound  is  no  longer  distinguishable.  About  2  litres  of 
hydrochloric  acid  (20  B  I  and  a  sufficient  quantity  of  water 
are  added,  and  the  dyestuff  is  salted  out,  being  purified,  if 
necessary,  by  dissolving  in  water  and  again  salting  out. 
The  colouring  matter  gives  bluish-red  shades  on  tanniued 
cotton  fast  to  alkalis,  acids,  and  light. — T.  A.  L. 

New  Colouring  .Matters  [Azo-Dyestuffs],  Manufacture  of. 
C.  1).  Abel,  Loudon.  From  A.  i'ischesser  and  Co., 
I.uttcrbaeh,  Alsace,  Germany.  Eng.  l'at.  10,470, May 87, 
1895. 
The  colouring  matters  described  are  obtained  by  com- 
bining diazo  or  tetrazo  com], omuls  with  the  l.l'-amido- 
naphtbol  disulphonic  acid  of  Eng.  l'at.  13,203  of  1894 
iihis  Journal,  1895,  479).  Aniline,  nitraniline.  a-  or  0- 
naphthylamine  after  diazotisation  max  be  combined  with 
the  acid  in  an  alkaline  or  acid  solution,  the  colouring 
matters  obtained,  dyeing  wool  red  to  reddish-violet  shades 
from  an  acid  bath.  Amido-azo  compounds  Bach  as  amido- 
azobenzene  or  naphthalene,  give  red  to  dark  violet-blue 
.hades.  Tetrazo  derivatives  from  benzidine,  tolidise,  or 
dianisidine,  &c,  when  combined  with  two  moleCular 
proportions  of  the  amidonaphthol  disulphonic  acid,  give 
colouring  matters  dyeing  unmordanted  cotton  violet-blue  to 
greenish-blue.  Instead  of  employing  two  molecular 
proportions  of  the  same  acid,  different  acids  may  be  used, 
one  being  the  new  acid,  the  resulting  diazo  compound 
dyeing  still  darker  shades.  Finally,  reddish-1  iolet  cotton- 
colouring  matter-  are  obtained  by  ooml  ining  the  diazo 
compounds  of  dehydrothiotolaidine  and  its  homolognes  and 
sulphonic  acids  with  the  acid  sodium  salt  of  the  I  .  1 '-amido- 
naphthol disulphonic  acid. — T.  A.  L. 
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bright  yellow.  More  greenish  shades  may  be  obtained  by 
employing  p  or  m-amidophenol  ether  in  place  of  the  m- 
amido-^-cresol  ether  mentioned  in  the  example. — T.  A.  L. 

Pulyazo    Dyes    [Cot/mi     Dyes]    of   the     Benzidine    end 
Analogous  Series,  Tlu  Manufacture  and  Production  of. 
J.  Y.  Johnson,   LondoD.     From   "  The   Badische   Anilin 
and  Soda  Fabrik,"  Ludwigshafen,  Germany.     Eng.  Pat. 
12,303,  June  25,  1895. 
This    is  an   extension    of  Eng.  Pat.    G697    of    1895    (this 
Journal,  1896,  195),  and   describes   the  application  of  the 
process,    oxidation   of    simple   azo   dyes    of    the    benzene 
,  series,    to    more   complex    derivatives.      Such   derivatives 
are: — (1.)    Secondary  diazo   djes  of  the  general   formula 
B.N  :  N.Z.X  :  N.X,  where  B  is  the  radicle  which  undergoes 
oxidation,  Z    is  a  middle  component,  which   after  combina- 
tion is  capable  of  further  diazotisation,  such  as  a  naphthyl- 
amine  or  aniline,  and  X  is   any  dyestuff  component.     (2.) 
Primary  disazo  dyes   of  the  formula  I?.  N:  N  .U.N  :  N.B', 
where  U  is  an   end  component  capable   of  combining  with 
2  diazo  groups,  such  as  m-phenylene  diamine  or  resorcinol. 
(3.)  Polyazo  dyestuffs  of  the  formula — 

B.N:N.U.N:  N.Z.N:N.B'. 
(4.)  Disazo  dyes  with  Mi-phenylene  diamine  as  first  com- 
ponent. Mixtures  of  the  simple  azo  dyes  with  any  of  the 
above  polyazo  dyes  may  also  be  employed.  The  following 
example,  illustrating  the  process,  is  given.  About  10  kilos, 
of  amido-azobenzene-azo-i8-naphtbol  disulphonic  acid  is- 
dissolved  in  150  kilos,  of  concentrated  sulphuric  acid  at 
—  5°  C,  and,  with  constant  agitation,  about  3  kilos,  of 
manganese  peroxide  (80  per  cent.  MnO.,)  is  stirred  in.  The 
solution,  at  first  yellowish-red,  changes  to  violet,  and  when 
the  reaction  is  complete,  the  melt  is  poured  on  to  ice 
together  with  a  little  sodium  bisulphite.  After  filtering, 
washing,  and  pressing,  the  colouring  matter  is  converted 
into  the  sodium  salt,  and  may  be  purified  if  necessary  by 
redissolving.  It  gives  red  shades  on  unmordanted  cotton. 
A  blue-black  dyestuff  for  unmordanted  cotton  is  obtained 
by  oxidising  the  disazo  dyestuff  obtained  by  combining 
diazotised  aniline  and  naphthionic  acid  with  dihydroxy 
naphthalene  disulphonic  acid  H. — T.  A.  L. 

Colouring  Matters  [Piimuline],  Improvements  in.  Brooke, 
Simpson,  and  Spiller,  Ltd.,  and  W.  S.  Simpson,  Hackney 
Wick,  London.     Eng.  Pat.  12,4-12,  June  27,  1895. 

In  the  manufacture  ofprimuline  (obtained  by  sulphonating 
the  product  of  the  reaction  of  sulphur  on  ^-toluidine),  the 
sulphonic  aeid  hitherto  has  been  dissolved  in  an  alkali  and' 
the  solution  evaporated  to  dryness.  According  to  the 
present  specification,  the  patentees  wash  the  primuliue  sul- 
phonic acid  and,  after  drying  it  in  a  hydro-extractor  or  in  a 
drying-room,  grind  the  free  acid  with  a  definite  proportion 
of  sodium  carbonate  sufficient  to  convert  the  insoluble 
primuline  sulphonic  acid,  when  dissolved  in  the  dve-bath, 
into  the  soluble  alkaline  salt  known  as  primuline. — T.  A.  L- 

Polyazo  Dyes,  Blue,  Blitislt-Blaek,  or  Greenish-Black, 
on  Vegetable  Fibre  or  on  Silk,  Improvements  in  the 
Production  of.  J.  Y.  Johnson,  London.  From  '*  The 
Badische  Anilin  and  Soda  Fabrik,"  Ludwigshafen,  Ger- 
many.    Eng.  Pat.  13,032,  July  5,  1895. 

In  Eng.  Pat.  1002  of  1895  (this  Journal,  1896,  28),  the 
production  of  black  shades  on  vegetable  fibre  or  silk  is 
described,  consisting  in  padding  the  goods  with  a  solution 
of  an  azo  dye,  and  combining  this  on  the  fibre  with  a  diazo 
or  tetrazo  compound.  It  has  now  been  discovered  that  the 
black  dyestuffs  obtained  by  means  of  tetrazo  compounds 
are  capable  of  further  combination  with  dyestuff  components, 
such  as  jS-naphtho!  or  m-phenylene  diamine.  The  process 
is  carried  out  as  follows  : — About  100  kilos,  of  cotton  are 
dyed  in  a  nearly  boiling  bath  for  an  hour,  containing  1  kilo. 
of  the  dyestuff  from  one  molecular  proportion  of  1.1'. 4'- 
amidonaphthol  sulphonic  acid,  5  kilos,  of  calcined  soda,  and 
15  kilos,  of  sodium  sulphate  in  3,000  litres  of  water.  Wash 
out  with  cold  water,  and  pass  the  goods  through  a  2  per 
cent,  solution  of  tetrazo  ditolyl  acetate,  taking  sufficient  of 
the  tetrazo  compound  for  the  dyestuff  present.  During 
this  process  the  blue  colour   is  converted  into  a  greenish- 


Colouring  Matters,  Improvements  in  the  Manufacture  of. 
H.  H.  Lake,  London.  From  "Farbwerk  Miihlheim," 
Miihlheim  a/M,  Germany.  Eog.  Pat.  10,668,  May  29. 
18'.i5. 

The  mono-acidyl  derivatives  of  m-phenylene  or  m-tolylcne 
diamine  combine  with  diazo  or  tetrazo  compounds  to  form 
colouring  matters  and  new  intermediate  products  which  can 
be  diazotised  and  combined  further  with  other  components. 
Some  of  these  reactions  can  be  carried  out  on  the  fibre,  and 
the  compounds  produced  yield,  on  saponification,  other  azo 
dyes  which  it  has  not  hitherto  been  possible  to  obtain.  One 
molecular  proportion  of /3-naphthylaniine  disulphonic  acidG, 
after  diazotisation,  is  combined  with  one  molecular  proportion 
of  acetvl-m-tolvlene  diamine.  The  resulting  compound  is 
again  diazotised  and  combined  with  one  molecular  proportion 
of  /3-naphthol  in  an  alkaline  solution.  After  salting  out 
the  dyestuff,  it  is  saponified  by  dissolving  1  kilo,  of  it  in 
30  litres  of  water  and  15  kilos,  of  33  per  cent,  soda  lye  and 
boiling  for  two  hours.  After  neutralising  the  greater  part 
of  the  alkali  with  hydrochloric  acid,  the  new  dyestuff  is 
salted  out.  The  saponification  can  also  he  effected  by- 
dissolving,  for  instance,  1  kilo,  of  the  dyestuff  derived  from 
jS-naphthylamine  disulphonic  acid,  acetyl-m-tolylenediamine, 
and  /3-naphthol  disulphonic  acid  R  in  25  litres  of  water, 
adding  about  5  kilos,  of  30  per  cent,  hydrochloric  aeid,  and 
boiling  under  an  inverted  condenser.  The  violet  liquid 
which  is  obtained  after  some  time,  deposits  the  saponified 
dyestutf  on  cooling.  This  is  converted  into  its  sodium  ~alt 
in  the  usual  manner,  and  dyes  wool  bluish-black  from  an 
acid  bath.  The  tetrazo  derivative  from  38  kilos,  of  diamido- 
stilbene  disulphonic  acid  is  poured  into  an  alkaline  solution 
of  34  kilos,  of  acetyl-m-tolylene  diamine.  After  salting  out, 
the  colouring  matter  dyes  unmordanted  cotton  red  from  an 
alkaline  bath,  and  can  be  further  diazotised  and  combined 
on  the  fibre,  giving  with  3-naphthol  a  violet-black,  with 
a-naphthvlamine  a  black,  and  with  m-phenylenediamine  a 
brown  colour.  In  addition  to  the  acetyl  compounds,  the 
use  of  benzoyl-7/i-phenylene  diamine  and  of  m-phenyleue 
and  m-tolylene  oxamic  acid  is  also  claimed. — T.  A.  L. 

Methyl  Aniline,  Ethyl  Aniline,  Para-anisidine,  and  Pura- 
phenetidine,  Lactyl  Derivatives  of.  J.  Y.  Johnson. 
From  "  The  Chemische  Fabrik  vorm.  Goldenberg,  Gero- 
mont,  and  Co.,"  Winkel.  Eng.  Pat.  10,676,  May  29,  1895. 

The  preparation  of  the  lactyl  derivatives  of  methyl  and 
ethyl  aniline,  para-anisidine,  and  para-phenetidine  by 
heating  the  o-halogen  propionyl  derivatives  of  the  bases 
with  salts  of  carboxylic  acids  in  aqueous  or  alcoholic 
solution  under  pressure  or  otherwise,  is  claimed  in  this 
patent.  The  process  is  carried  out  briefly  as  follows  : — 
5  kilos,  of  a-brom-propionyl  bromide  are  dissolved  in  20 
litres  of  well  cooled  and  dry  ether,  and  6'  34  kilos,  of  para- 
phenetidine  added.  The  ether  is  distilled  off  and  the 
product  washed  with  water  and  re-crystallised  from  boiling 
alcohol.  Other  similar  compounds  are  prepared  in  an 
analogous  way. 

They  are  converted  into  lactyl  derivatives  by  boiling  with 
sodium  acetate  ;  for  example,  20  kilos,  of  a-brom-propionyl 
para-phenetidide  and  12 — 20  kilos,  of  crystallised  sodium 
acetate  are  dissolved  in  90  per  cent,  alcohol  and  boiled  with 
reversed  condenser ;  the  reaction  being  complete,  the  alcohol 
is  distilled  off  and  the  residue  washed  with  water ;  it  consists 
of  pure  lactyl  para-phenetidide. — T.  E. 

Colouring  Matters  Dyeing  Yellow  with  Mordants, 
Manufacture  of.  C.  D.  Abel,  London.  From  "The 
Actien  Gesellschaft  fur  Anilin  Fabrikation,"  Berlin, 
Germany.     Eng.  Pat.  12,221,  June  24,  1895. 

Bt  combining  the  diazo  compounds  of  aromatic  amines 
containing  an  alkylated  hydroxy  group,  with  phenol  car- 
boxylic acids,  yellow  mordant  dyestuffs  of  considerable 
strength  and  solubility  are  obtained.  The  solution  of  the 
the  diazo  compound  from  42  kilos,  of  m-amido-^-cresol 
methyl  ether  (CH:1  :  OCH;) :  NIL=  I  :  4  :  3)  is  run  into  a  cold 
solution  of  salicylic  acid  kept  alkaline.  The  mixture  is 
heated  to  boiling,  the  excess  of  alkali  neutralised  with  an 
acid,  and  the  colouring  matter  is  salted  out  in  yellow 
crystalline    needles,      it   dyes   chrome-mordanted   wool    a 
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black.  After  well  washing  in  col<l  water,  the  goods  are 
passed  through  a  solution  containing  15  kilos,  of /3-uapnthol, 
.'.D  kilos,  oi  Turkey-red  oil,  unci  4  kilos,  of  caustic  soda  in 
l.iiiiii  litres  of  water.  The  combination  takes  place  at  once, 
and  bluish-violet  to  bluish-black  Bhades  are  obtained. 

— T.  A.  L. 

Diazo  Compounds  and  Azo  Dyes,  New  Nilrosamine  Com- 
pounds   suited  for    Use    in    Mr   Preparation    <>/';    The 
Manufacture  and  Production  of.     J.   V.  Johnson,  Lon- 
don.    From   "The  Badische  Anilin  and  Soda   Eabrik," 
Ludwigshafen,   Germany.      Eng.  Put.  13,460,   July    12, 
1895. 
Tins  is  an  extension  of  Fug.  Pat.  20,605  of   1893,  anil  of 
Eng    Pat.:    97ofl894  (this  Journal,  1894, 1189,  and  1895, 
147),  and   describes  the  production  of  nitrosamines  from 
amido  azobenzene  or  its   homologues,  and  from  benzene- 
azo-a-naphtlrylamine.     As  described   in   the  secoud  of  the 
above-mentioned  specifications,  it  is   necessary  to   employ 
a    strong   alkali    lye    and    a    tolerably    high   temperature. 
tine    kilo,  of   a    15   per    cent,    paste    of   diazo-azobenzene 
chloride  is  stirred  into  2  kilos,  of  caustic  soda-lyc  (403  B.) 
below   5°  C,  3   kilos,  of   powdered   caustic    soda    are   then 
stirred  in   below  10'  C,  and  the  mixture  is  heated  until  a 
sample    gives    no    trace    of    a    dyestutf    when    mixed   with 
fl-naphthol  in  a  solution  only  slightly  alkaline.     This  occurs 
at   about   130°— -150°  ('..  and   the  nitrosamine  sodium  salt 
floats  up,  when  it   can  be  mechanically  separated  from  the 
melted  caustic  -oda.     It  can  be  further  purified  by  crystal- 
lisation from  water. — T.  A.  L. 

Rhodamint  Series,  Products  related  to  the  :  The  Manu- 
facture and  Production  from  Vhthalonic  Acid  of. 
.1.  Y.  Johnson,  London.  From  "The  Badische  Anilin 
and  Soda  Fabrik,"  Ludwigsbafen,  Germany.  Eng.  Pat. 
14,135,  July  24,  1895. 

llv  condensing  phthalonic  acid  (obtained  by  oxidising  naph- 
thalene witli  potassium  permanganate,  Ger.  Pat.  79,G9:S) 
with  alkylated  ;«  amidophenols,  the  final  products  obtained 
are  rhodamines.  The  reaction  takes  place  in  two  stages,  and 
if  one  molecular  proportion  of  phthalonic  acid  be  heated 
with  2 — li  molecular  proportions  of  a  di-ethylm-amidophonol 
to  abont  In.',  ( '.,  a  crystalline  powder  is  obtained  very 
sparingly  soluble  in  water  and  alcohol,  hut  easily  in  glacial 
acetic  acid,  dilute  hydrochloric  acid,  alkalis  or  carbonates, 
ami  melting  at  about  175°  C.  When  this  intermediate 
product  is  heated  to  a  higher  temperature,  with  or  without  a 
condensing  agent,  it  is  converted  into  a  rhodamine  dye- 
stuff.  It  follows,  of  course,  that  the  two  operations  may  be 
combined,  and  the  melt  raised  at  once  to  the  higher  tcm- 
perature.  An  alternative  method  for  obtaining  the  rhoda- 
mines is  to  treat  the  intermediate  compounds  with  oxidising 
agents,  the  following  being  a  typical  example  of  the  method 
employed.  About  50  kilos,  of  dialkyl-m-amidophenol  and 
20  kilos,  of  phthalonic  acid  are  heated  for  six  hours  to 
about  105  Cunt  a  si.lid  mas-  is  obtained.  In  order  to 
isolate  the  intermediate  product,  the  melt,  after  extraction 
with  water,  is  dissolved  in  dilute  hydrochloric  acid  con- 
taining about  10  kilos,  of  pure  III  1,  filtered,  and  the  inter- 
mediate product  is  separated  by  adding  a  solution  of 
'jo  kilos,  of  crystallised  sodium  acetate,  when  it  is  filter- 
pressed  and  din- 1.     About  50   kilos,  of   the   intermediate 

I in  i.  either  crude  or  purified,  is  dissolved  in  750 kilos. of 

dilute  acetic  acid  (containing  :ili  per  cent,  pure  t  _IIjOj). 
To  this  solution,  -1  kilos,  of  potassium  persulphate  are  slowly 
added, and  the  mixture  is  heated  on  tin-  water-bath  until  a 
sample  made  alkaline  with  dilute  soda  lye  is  no  longer  blue 
or  violet.  After  cooling,  the  dyestufl  is  salted  out  and 
purified  by  any  well-known  methods. — T.  A.  I,. 

Organic  t  ompounds,  Improvements  in  the  Reduction  of 
('.  Keloid,  Vienna,  Austria.  Eng,  Pat.  3090,  Feb.  11, 
1896. 

Si .  under  XI.  A.,  pagi    I    L, 

Ekkati  m. 

This    Journal,    1896,   page  28,   col,    1.   top   line.      Foi 
"  compound  with  a-naphthylamine  monosodium  sulphonate  " 
'  "  a-naphthalene  sulphonic  acid  salt." 


V -TEXTILES:  COTTON,  WOOL,  SILK.  Etc. 

Cellulose,  Increase  in  Temperature  of,  an  Absorption  of 
Atmospheric  Moisture.  Clayton  Beadle  and  < ).  \V.  Dab.!. 
Chem.  News.  73,  lS'JG,  180. 

The  authors  have  determined  the  gain  in  weight  and  also  tbe 
rise  in  temperature  when  the  following  anhydrous  celluloses 

an-  ex] id   to    tin-   air: — (1.)  Cotton    wool.     (2.)   Cotton 

wool  mechanically  pulverised  so  as  to  reduce  the  fibres  to 
about  one-twentieth  of  their  former  length.  (3.)  Coarsely 
ground  viscoid  (an  amorphous  cellulose).  (4.)  Finely 
ground  viscoid. 

(1)  and  (2)  take  about  GO  minutes  to  come  to  a 
constant  weight.  (1)  gains  considerably  less  than  (2). 
The  two  viscoid  samples  took  nrarh  four  hours  to  come  to 
a  constant  weight,  but  the  finely  powdered  gained  con- 
siderably less  than  the  coarse.  The  curves  given  for  the 
increase  in  weight  show  that  there  is  increased  regularity 
with  the  increased  subdivision  of  the  cellulose.  The 
results  show  also  that  this  holds  good  whither  the  cellulose 
is  in  a  fibrous  or  amorphous  condition. 

The  temperature  curves  in  which  the  temperature  of  the 
air  is  reduced  to  a  straight  line,  show  that  cotton  reaches  a 
maximum  of  about  45  F.  in  In  minutes.  The  temperature 
gradually  falls,  and  reaches  the  atmospheric  temperature  in 
about  6(1  minutes.  Disintegrated  cotton  reaches  a  maximum 
of  7  F.  in  20  minutes,  and  takes  much  longer  to  fall.  The 
curve  i-  also  much  more  regular  than  that  of  cotton  wool. 
Both  kinds  of  viscoid  fall  suddenly  below  the  atmospheric 
temperature  during  the  fir.-t  minute.  They  reach  the 
atmospheric  temperature  again  in  about  two  minutes. 
They  reach  a  maximum  of  7  F.,  and  fall  .-lowly  but  some- 
what irregularly.  It  appears  that  each  cellulose  has  a 
characteristic  temperature  curve.  In  each  case  the  degree 
of  fineness  affects  the  regularity  of  the  curves. — ('.  B. 

PATENTS. 

Soluble  Bodies,  Envelope  or  Coverings  for  Use  in  Pre- 
serving :  An  Improved.  A.  Le  Chatelier,  Paris,  France. 
Lng.  i'nt.  7192,  April  8,  1895. 

See  under  I.,  page  311. 

Textile  Fibres    on   Stubbing,    Intermediate,    or    Roving 
Bobbin  or  Cop  Tubes,  Preparing  or  Spinning,  and  sub- 
sequently Bleaching,  Improvements  in  and  in  Means  tor. 
J.  H.  Lees-Milne,  Oldham.     Em.'.  Pat.  7685,  April  17. 
1895. 
The  fibrous    material    is    prepared  in  the  form  of  a  bobbin 
on    a   perforated    tube   fixed   detaehably    on    the   tube  of  a 
stubbing,  intermediate,  or  roving  frame,  or  it  is  spun  on  tin 
perforated  tube  in  the  form  of  a  cop.     The  bobbins  or  cops 
are  placed  in  a  hag  and  boiled  with  water,  and  subsequently 
bleached    in    a   vacuum    kier.      The   perforated  tubes  are 
preferably   made  of  sheet   metal  rolled  into  the  form  of  a 
tube  with  a  longitudinal  division  or  split. — 11.  B.  11. 

Textile  Materials,  Treating, in  order  la  Render  Hornless 
liable  to  be  Spotted  or  Soiled,  An  improved  Process  for. 
.1  B.  Rapetout,  Isnicres,  France.  Eng.  Pat.  8053,  April 
23,1895. 

I'm  materials,  after  having  been  washed,  are  immersed  in  a 
■  aqueous  bath  containing  3  per  cent,  of  alum,  and  0*8 
pi  r  cent,  of  carbonate  of  soda.  After  that  the)  ure  plunged 
into  a  solution  of  acetate  of  alumina  of  S  lb.  this  latter 
solution  being  compounded  with  30  grins,  of  Marseilles 
-nap  per  litre  for  cotton  and  silk,  and  the  bitter  being 
further  treated  in  a  hath  of  In  grins,  of  acetic  acid  ot  r  B. 
per  litre  of  water. —  II.  S. 

I'hu  and  other  fertile  Materials.  Retting  and  Drying; 
Improve  d  Proi  ess  and  Apparatus  for :  W.  P.  Thorn]  son, 
Liverpool.  From  !!.('.  L.  E.  de  Swarte  and  J.  M.  E. 
Doumer,  Lille,  France,     l  ug.  Pat.  S642,  Maj  1,  1895. 

I'm  apparatus  consists  of  i  adrical  basin  enoli 

in  an  opi  d  metal  tank,  and  is  so  constructed  that  a  vacuum 
ran  be  produced  in  the  inner  vessel,  or  a  current  of  hot  air 
.an  be  drawn  through  the  same.  Bj  producing  a  vacuum, 
tin'  air  i-  ri  moved  from  'be  substance  to  be  treated  so  that 
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the  liquid  subsequently  thoroughly  penetiates  the  material. 
The  retting  is  accomplished  by  a  fermentation,  the  agent 
being  a  microbe  "  amylo  bacteria."  It  is  developed  iu  hot 
water  of  38  — 4S  C.  Drying  is  effected  by  tilling  the  outer 
vessel  with  hot  water  and  producing  a  vacuum  in  the  inuer 
vessel,  or  a  current  of  hot  air  is  drawn  through  the  latter. 
In  an  alternative  process  the  vacuum  is  dispensed  with. 

— R.  B.  13. 

Jute,  Betting  or  Steeping  ;  Improvements  in.  C.  Berg- 
mann,  Meissen-on-the-Elbe,  Germany.  Eng.  Pat.  10,450, 
May  27,  1895. 

The  jute  is  treated  with  the  retting  or  steeping  liquid  in 
closed  steam-jacketed  vessels.  The  advantages  over  the 
ordinary  process  are  said  to  be: — (1)  the  influence  of 
external  temperature  is  removed;  (2)  there  is  no  loss  of 
liquid  by  evaporation;  (3)  th-re  is  no  difference  in  the 
activity  of  fermentation  between  the  inner  and  outer  layers 
of  material.— R.  B.  B. 

Felt,  Fibrous  Bituminous  ;  Improvements  in  the  Manufac- 
ture of  .     E.  Nelson,  London.     Eng;  Pat.  16,399,  Sept.  2, 

1895. 
The  material  described  is  composed  of  alternate  layers  of 
fibrous  felt  and  ductile  sheet  metal.  The  metal  is  coated 
on  both  sides  with  pitch  or  other  bituminous  substance, 
and  pressed  between  the  layers  of  felt,  to  which  it  adheres. 
The  sheets  so  formed  are  especially  suited  tor  damp-course 
materials  in  the  foundations  of  buildings,  roofing,  &c. 

— R.  B.  B. 

\oils  and  other  Wool  and  Hair  Waste,  Stained  with 
Pitch,  'Far,  and  other  Colouring  material,  Cleansing  l>>j 
Chemical  Means;  Process  for.  E.  Balatsch,  C.  Herold, 
A.  Bayer,  all  of  Brunu,  Austria.  Eng.  Pat  16,766, 
Sept.  7,  1895. 

The  material  is  treated  with  an  aqueous  emulsion  of  heavy 
or  light  oils  of  tar,  prepared  by  means  of  soap.  It  is  stated 
that  the  tarry  clumps  or  clods  of  noils,  &c.  are  well 
softened  and  afterwards  easily  removed  by  means  of  this 
treatment. — H.  S. 

Wool,  Securing  and  Decreasing  ;  Improvements  in. 
G.  Malard,   Paris,   France.     Eng.   Pat.   23,882,  Dec.  13, 

1S95. 
The  material  is  placed  upon  a  travelling  belt  which  pa*s,  - 
above  a  series  of  tanks  containing  the  cleansing  liquid.  This 
liquid  is  pumped  up  into  sprinklers  arranged  above  the  belt, 
and  falls  from  these  on  to  the  wool  to  be  treated,  and  then 
the  liquid  returns  by  means  of  an  automatic  arrangement 
to  its  own  or  to  the  next  tank.  The  wool  is  first  treated 
with  the  liquid  containing  most  of  the  grease,  and  finally 
with  that  containing  the  least,  or  with  pure  water  or  other 
suitable  liquid. — II.  S. 

Wool,  the  Treatment  of ;  [Cleansing],  Improvements  in  and 
relating  to  Process  of  and  Apparatus  far.  J.  C.  An- 
derson, Chicago,  U.S.A.  Eng.  Pat.  2213,  Jan.  30,  189B. 
A  process  for  cleansing  wool  by  means  of  volatile  solvents. 
The  wool  is  placed  in  steam-jacketed  vessels,  where  it  is 
moistened  with  water,  and  heated  by  admitting  steam  to  the 
jacket  space.  The  steam  generated  in  the  vessel  serves  to 
soften  and  loosen  the  fatty  matters  and  also  to  vaporise 
certain  volatile  constituents,  which  are  led  away  and 
condensed. 

In  the  treatmeut  with  hydrocarbons  which  follows,  the 
essential  feature  is  that  the  solvent,  instead  of  repeatedly 
passing  through  the  wool  and  thus  becoming  more  and 
more  highly  charged  with  fatty  matter,  is  subjected  to 
evaporation  and  condensation  after  each  passage  through 
the  wool,  whereby  the  wool  is  several  times  treated  with 
pure  solvent. — R.  I!.  1!. 

Linoleum,  Kamptulicori,  and  oilier   Floor   Coverings,  Im- 
provements   in     or    relating     to     the     Manufacture    of. 
K.  Klec,  Lancaster.     Eng.  Pat.  18,937,  Oct.  '.',  1895. 
The  object  of  this  invention  is  the  manufacture  of  linoleum, 
the  design  of  which,  instead  of  bejng  printed  on  the  surface, 


passes  through  the  whole  thickness,  and  therefore  cannot  be 
worn  off.  Eor  this  purpose  a  number  of  differently  coloured 
sheets  of  linoleum  are  prepared,  the  colouring  matters  being 
mixed  with  the  material  during  manufacture.  These  sheets 
are  cemented  together  according  to  a  design,  and  form  a 
block  or  cube.  From  these  blocks  slices  are  cut  which  are 
again  cemented  into  other  blocks,  showing  in  cross  section 
the  pattern  required.  Finally,  cross  sections  of  these  are 
taken  and  used,  either  directly  or  mounted  on  suitable 
fabrics,  as  floor  coverings. — R.  B.  B. 

Peat  Fibres,  Chemically  Prepared ;  a  New  and  Improved 
Process  for  the  Manufacture  of .    C.  Geige,  Diisseldorf, 
'   (iermany.     Eng.  Pat.  20,501,  Oct.  30,  1895. 

The  patenter  states  that  chemically  prepared  pure  peat 
fibres  are  obtained  b\  placing  the  cut  peat  in  a  weak 
alkaline  bath,  continuously  agitated  for  several  hours. 
After  having  been  dried,  the  fibres  are  disintegrated  by 
suitable  opening  machines,  and  then  they  are  placed  for 
several  days  in  a  warm  bath  containing  yeast  and  dilute 
sulphuric  acid,  in  order  to  decompose  the  starch  and  veget- 
able albumin  present.  After  this  treatment,  the  fibres  are 
washed  and  subjected  in  closed  vessels  under  pressure  to 
the  action  of  hot  ether,  benzene,  petroleum  spirit,  or  other 
fat  solvents.  After  another  washing,  the  peat  fibres  are 
boiled  with  dilute  acids  or  alkalis,  the  suitable  strength 
being  usually  1  to  3  per  cent.  Finally,  tire  material  is 
again  thoroughly  washed,  and,  if  desired,  bleached  in  the 
usual  manner. — H.  S. 

Waterproof,  Textile,  and  other  Fabrics,  Ornamental  and 
Other  Designs  upon,  Improvements  in  the  Production  of. 
I,.  Mistovski,  Heywood,  Lancashire.  Eng.  Pat.  21,511", 
Nov.  Li,  1895. 

See  under  XIII. ,  C,  page  86  1. 

Fabrics,  Waterproofing  j  Improvements  in  Materials  or 
Compounds  J"''.  \.  .1.  Boult,  London.  From  L.  1'. 
Converse,  Chicago.     Eng.  Pat.  2201,  Jan.  30,  1896. 

See  unilei  XIII.  ii.,  page  864, 

VI.-DYEING,  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

Pica  -Goods,  Woollen;  the  Bleaching  of. 
Earlier.  Zeit.  7,  35—37  and  49- 
The  author  gives  a  full  description  of  the  well-known 
processes  "f  bleaching  piece-goods  in  sulphur  chambers, 
and  also  of  liquid  bleaching  with  sulphurous  acid  and  with 
hydrogen  peroxide.  He  recommends  as  the  most  perfect 
bleach,  after  treatment  in  the  sulphur  chamber,  to  wash 
with  warm  water,  rinse  in  dilute  ammonia,  then  pass  into 
very  dilute  hydrogen  peroxide,  in  order  to  remove  sul- 
phurous acid,  and  finally  to  tint  with  some  blue  or  violet 
dyestuff,  to  obtain  the  desired  tone  of  reddish-  or  bluish- 
white.  This  is  better  than  applying  the  dyestuff  before 
bleaching. 

In  bleaching  with  hydrogen  peroxide,  the  bath  is  used  in 
a  faintly  alkaline  state,  but  when  kept  for  further  use  it  is 
rendered  more  stable  by  making  it  slightly  acid,  and  then 
adding  an  excess  of  ammonia  before  use. — K.  15.  B. 

Alizarin,  Soluble,  and  its  Application  in  Turkey -Red 
Dyeing.     H.  Sehaeffer.      Bull.  Soc.  Ind.  Mulhouse,  1896, 

81—85. 

The  so-called  "  soluble  alizarin"  consists  of  sodium  boro- 
alizarate,  and  by  its  use  there  can  he  produced  on  cotton,  pink 
and  red  shades  of  equal  fastness  to  light  and  other  agencies 
to  those  produced  by  the  ordinary  Turkey-red  process,  and 
less  liable  to  rnb  off.  Schmid  has  described  (C'hem.  Zeit. 
19,  776  —  778  ;  this  Journal,  1895,  653)  a  process  in  which 
the  alizarin  is  applied  before  mordanting,  hut  he  states  that 
the  method  is  only  suitable  for  pinks.  However,  with  this 
order  of  operations  the  boro-alizarate  will  yield  full  and 
bright  reds.  Soluble  alizarin  is  produced  by  dissolving  one 
part  of  alizarin  and  two  parts  of  borax  in  boiling  water  and 
I  evaporating  the  solution  to  dryness.  The  residue  is  ground 
I   to   powder,  and    is  well    suited  for  exportation,  being  un- 
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affected  bv  extremes  of  temperature.  A  solution  of  soluble 
alizarin  ill  distilled  water  forms  a  very  delicate  test  for  the 
presence  of  lime  in  water,  giving  a  floceulent  precipitate 
with  the  merest  trace  of  a  calcium  salt. 

Method  of  Dyeing. — The  goods  are  prepared  with  oil  in 
the  usual  manner,  and  dried;  then  padded  in  the  alizarin 
solutioD,  to  which  a  little  Turkey-red  oil  has  been  added, 
squeezed,  and  passed  through  the  mordant  bath.  They  are 
left  piled  for  15—20  minutes,  and  then  well  washed  to 
remove  uncombined  mordant.  The  padding  with  alizarin, 
mordanting,  and  washing  operations  are  repeated  as  often 
as  is  necessary  to  obtain  the  desired  shade.  After  the  last 
mordanting  the  goods  are  not  washed,  but  are  padded  in  a 
solution  of  acetate  of  tin  at  i"  B.,  then  dried,  steamed, 
washed,  and  finally  soaped,  with  the  addition  of  a  little 
silicate  of  soda. 

The  mordant  consists  of  acetates  of  aluminium,  calcium, 
and  tin,  with  acetic  acid,  or  may  be  prepared  from 
aluminium  and  magnesium  sulphates,  sodium  carbonate, 
stannous  chloride,  and  calcium  acetate. — 11.  B.  B. 

Indigo   Vat,  The  Stannous  Chloride  ;  and  its  Application 

instead  of  the  Hydrosulphite  Vat.     C.  Dreher.      Farbei 

Zeit.  7,  145—147. 
The  hydrosulphite  vat  possesses  the  advantage  over  other 
indigo  vats,  of  much  greater  penetration  of  thick  or  closely 
packed  materials.  This  doubtless  results  from  the  fact  that 
in  this  vat  alone  is  the  reducing  agent  present  in  a  soluble 
form.  It  is  therefore  sought  to  discover  some  process 
having  this  advantage,  without  the  great  disadvantage  of 
the  unstable  nature  of  the  hydrosulphite.  The  reducing 
agent  must  be  in  alkaline  solution  but  not  too  strongly 
alkaline,  or  the  resulting  shades  are  weak  and  dull  and 
animal  fibres  are  injured.  This  defect  of  too  great  alkalinity 
is  shown  by  the  proposed  alkaline  glucose  vat. 

Useful  results  are  obtained  by  using  an  alkaline  solution 
of  a  stannous  salt,  e.g.,  a  solution  of  stannous  chloride  in 
caustic  soda.     The  vat  is  thus  prepared  :  — 

Steep  500  grms.  of  ground  indigo  in  four  times  the  amount 
of  hot  water,  and  grind  together  into  a  paste.  Then  make 
the  following  solutions  (1),  250  grms.  of  glucose  in  2  litres 
boiling  water,  (2)  500  grms.  of  caustic  sodain  5  litres  warm 
water,  (3)  500  grms.  of  stannous  chloride  in  1-5  litres  warm 
water.  Add  solution  (3)  to  solution  (2)  with  constant 
stirring.  The  resulting  liquid  must  be  quite  clear.  750  grms. 
of  indigo  paste  are  well  mixed  with  solution  (1),  the  mixture 
slowlv  heated  to  60°  C,  and  this  temperature  maintained 
while"  the  alkaline  tin  solution  is  gradually  stirred  in.  A 
clear  golden  yellow  liquid  results.  This,  diluted  with  20 
litres  of  water,  is  the  required  vat,  in  which  the  goods  are 
dyed  as  usual.  After  the  necessary  number  of  dips,  the 
goods  are  washed  in  water  containing  a  little  hydrochloric 
acid,  then  washed  with  water  and  dried.  The  resulting  dyes 
are  very  bright  and  quite  even,  and  penetration  is  complete. 
The  fastness  is  considerably  improved  by  subsequent  steam- 
ing for  a  short  time  without  pressure. —  K.  B.  B. 

Aniline  Black  (Graieitz's)  with  Sulphoct/anides.  Henry 
i-ehinid.  Cheni.  Zeit.  1896,  20,  51- 52.  (See  also  this 
Journal  1882,  361.) 
A  criticism  ofGrawitz's  process  (Eug.  Pat.  2614,  1895; 
this  Journal,  1895,  569).  Author  states  that  with  the 
formula  given  (1  rnol.  aniline  salt,  §  mole,  sodium  chlorate, 
and  1  mol.  ammonium  sulphocyanide)  at  most  a  very  in- 
different grey  is  obtainable,  by  whatever  method  of  steaming. 
In  the  presence  of  vanadium,  the  sulphocyanide  may  not 
exceed  §  inols.,  or  20 — 25  grms.  per  litre  of  dye.  Better 
results  are  obtainable  if  manganese  chloride  be  substituted 
for  the  vanadium,  and  with  1  mol.  of  aniline  hydrochloride, 
§  mols.  NaC10s,  |  mols.  NH4.CNS,and  ]  mols.  Mn('L  i 
4  aq.,  in  the  proportion  of  loo  grms.  of  aniline  salt  to  the 
litre,  the  black  by  Bteaming  is  satisfactory  as  regards  its 
quality,  but  oilers  no  advantages  over  the  ferrocyanide  black. 
The  new  black  of  Grawitz  is  said  to  be  inferior  to  and  dearer 
than  Prud'homme'8  black,  to  turn  green,  and  it  is  more- 
over alleged  that  the  fibre  is  tendered.  Another  objection  is. 
that  the  dye-liquor  rapidly  decomposes,  For  oxidation 
black,  the  sulphocyanide  process  offers  no  special  advantages, 
V.'itz  having  pointed    out  as  early  as     [881    (this  Journal 


1882,  361)  that  ammonium  sulphocyanide  retards  the 
development  of  the  black,  the  effect  being  already  noticeable 
with  10  grms.  to  the  litre  of  dye,  and  above  30  gnus.,  the 
development  becomes  difficult. —  1.  S. 

Ti^sc,    Printing,   Recent  Progress  in.     Oesterr.     Wollen-, 
und  Leineu-Ind„  1896,  15,  9. 

Silk  Tissues. — The  colour-mixtures  employed,  are  in 
general  similar  to  those  which  are  used  in  printing  woollen 
fabrics,  but  certain  shades,  especially  dark  browns,  are  not 
easy  to  obtain  on  silk. 

Reserve-patterns  are  still  printed  with  melted  fat  and 
wax  mixtures,  hut  the  grounds  are  now  chiefly  dyed  with 
the  basic  colouring  matters. 

For  discharge-printing,  the  tissues  are  dyed  with  acid 
azo-dyestnffs,  the  discharges  being  obtained  with  zinc  dust  or 
stannous  salts. 

Mired  Silk  und  Cotton  Tissues. — Large  quantities  of  these 
are  printed.  The  colours  applied,  with  few  exceptions,  are 
the  same  as  those  employed  in  calico  printing,  basic  dyestuffis 
being  principally  used  for  bright  colours. 

Reserve-effects  are  produced  on  black  grounds  by  padding 
the  mixed  fabrics  with  an  aniline  black  mixture,  drying  at  a 
low  temperature,  printing,  and  developing  the  black  in  the 
ordinary  manner. 

Discharges  are  effected  with  stannous  salts  or  zinc  dust 
on  grounds  dyed  with  the  cotton-substantive  azo-colouring 
matters. 

Cotton  Tissues.  Bleaching. — For  scouring  for  printing 
purposes,  the  apparatus  of  Thies  and  Herzig  and  of 
F.  Gebauer  is  finding  increased  employment. 

Several  large  concerns  are  experimenting  with  electrolytic 
bleaching  processes. 

Azo-colouring  Matters  formed  an  the  Fibre. —  A  bluish 
shade  of  red  is  obtained  from  diazo-p-nitrobenzene  and 
"naphthollt"  (Fug.  Pat.  16,987,  of  1894;  this  Journal, 
1895,  803),  a  mixture  of  j8-uaphthol  with  2'2'-fi-naphthol- 
sulphonic  acid. 

Several  derivatives  of  p-nitraniline,  sent  into  commerce 
under  the  names  of  nitrosamine  red  (Eng.  Pat.  20,605  of 
189:!;  this  Journal,  1894,  1189),  azophor  red  (Eng.  Pat. 
•21,227,  of  1894  ;  this  Journal,  1895,  962),  and  paranitro  red 
(Eng.  Pat.  18,429  of  1894;  this  Journal,  1895,  800;  1S96, 
27 ),  possess  the  advantage,  it  is  stated,  of  giving  diazo-salt 
solutions,  which  are  more  stable  than  those  ordinarily 
prepared  from  p-nitraniline.  It  is  discovered,  however,  that 
the  diazo-solutious  directly  obtained  from  p-uitrauiline  may 
be  kept  for  a  moderate  length  of  time  in  the  absence  of 
sodium  acetate,  a  salt  which  is  usually  added  to  them.  It  is 
advisable,  therefore,  not  to  add  this  salt  until  immediately 
before  the  solutions  are  required  for  use. 

The  blue  azo-colour  from  dianisidine  is  not  in  extensive 
use,  owing  partly  to  the  inability  of  the  colour  to  completely 
resist  the  action  of  weak  acids  (e.g.,  those  of  the  perspiration), 
but  primarily  to  the  difficulty  of  obtaining  even  shades  of  it. 

Benzidine  is  considerably  used,  along  with  o-nitrauiline 
and  dianisidine,  for  various  shades  of  brown,  puce.  i\.c. 

The  "  azo-blacks,"  for  printing  on  calico  prepared  with 
sodium  /3-naphtholate,  have  not  met  with  much  success, 
partly  no  doubt  owing  to  the  fact  that  logwood-black 
mixtures,  acidified  with  acetic  acid,  may  be  used  for  the 
purpose.  In  the  black  and  scarlet  style,  aniline  black  is 
printed  along  with  a  thickened  solution  of  sodium /S-naph- 
tholate,  and  after  the  black  has  been  developed,  the  fabric 
is  padded  on  its  printed  surface  with  a  solution  of  a  diazo- 
p-nitrobenzene  salt. 

For  resisting  the  formation  of  the  naphthol-azo  colours, 
potassium  bisulphite  is  in  many  cases  found  to  be  a 
satisfactory  agent.  The  red  from  p-nitraniline  is  not 
perfectly  resisted  by  it,  when  oil  compounds  are  employed 
in  the  /3-naphtbol  preparation-solution  for  the  cloth,  but  in 
their  absence  a  pure  white  is  obtained.  The  shade  of  red, 
however,  is  rather  dull  anil  yellow. 

White  and  colour  reserves,  under  p-nitraniline  red  and 
u-naphthy  lamine  claret,  are  largely  produced. 

No  means  have  as  yet  been  discovered  for  completely 
resisting  the  azo-colours  from  benzidine.  The  reserve- 
effects  on  grounds  coloured  with  these,  are  consequently, 
confined  to  colour-patterns. 
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It  is  important  that  the  apparatus  used  in  the  development 
of  the  azo-colours  on  cotton  shall  be  so  constructed  that 
tiie  immersion  of  the  tissue  in  the  diazo-salt  solution 
(contained  in  the  trough  of  a  mangle,  for  example)  is  of 
very  brief  duration,  the  combination  proceeding  and 
Incoming  completed  as  the  tissue  afterwards  passes  in  the 
air  over  a  system  of  rollers,  prior  to  being  washed  and 
soaped. 

Basic  Colouring  Matters.  —  Instead  of  printing  the 
discharge-mixtures  after  mordanting  with  tannic  acid,  this 
is  now  deferred  until  the  tannic  acid  has  been  combined 
with  antimony  oxide,  better  results  being  thus  obtained. 
The  cloth,  after  rinsing,  is  dyed  various  colours;  navy 
blue,  green,  red,  &c. 

This  process,  however,  seems  likely  to  be  superseded  by 
a  method  of  discharging  after  padding  or  dyeing  with  the 
colouring  matters  in  question,  which  consists  in  applying 
an  oxidising  mixture  of  sodium  chlorate  and  potassium 
ferrieyanide  (such  as  is  used  for  discharging  indigo)  and 
steaming;  pigments,  with  albumin,  being  added  for  colour- 
discharges. 

Aniline  Blaeft. — A  new  method  of  obtaining  reserves 
under  this  colour  is  to  print  a  mixture  of  zinc  oxide 
and  sodium  acetate  or  potassium  thiocyanate,  for  white, 
with  basic  or  cotton-substantive  colouring  matters,  or 
pigments  and  albumin  for  colours,  and  to  pad  with  an 
aniline  black  mixture,  and  steam-age,  &c,  as  usual. 

The  padding-mangle  employed  is  provided  with  three 
bowls,  two  for  squeezing  and  one  for  supplying  the  colour- 
mixture  to  the  lower  of  the  two  squeezing-bowls.  The 
cloth  passes  between  the  squeezing-bowls  and  then  over 
steam-heated  drying-cylinders. 

Cotton  -  Substantive  Dyeslujfs  find  important  and  in- 
creasing application  in  dyeing  cotton  fabrics  for  printing 
discbarges  upon,  and  in  tinting  grounds,  being  principally 
applied  for  the  latter  object  in  the  starch-paste  used  in  the 
process  of  finishing. 

Indigo.— Kalle's  salt  (Eug.  Pat.  4287  of  1893;  this 
Journal,  1893,  988;  and  1894,  145)  and  the  more  recently- 
discovered  "iudophor"  (Eng.  Pat.  9291  of  1894;  this 
Journal,  1895,  477),  are  not  much  used.  Very  fast  blues, 
similar  in  shade  to  those  obtained  from  indigo,  but  more 
readilv  and  economically  produced  than  these,  are  obtained 
from  various  colouring  matters  now  available,  of  which 
Brilliant  alizarin-cyanine  may  be  cited  as  an  instance. — E.  B. 

Printing,  Direet,  of  Basic  Dyestuffs  on  a  Ground  dyed  with 
Substantive  Colouring  Matters.  E.  Grossmann.  Farber 
Zeit.  7,  131—132. 

The  valuable  property  of  the  direct  cotton  dyestuffs  of 
actiug  as  mordants  for  basic  colouring  matters  maybe  made 
use  of  in  printing,  by  printing  a  solution  of  a  basic  dyestuff 
thickened  with  starch  and  gum  tracagauth  on  cotton  dyed 
with  a  "  direet "  dyestuff.  After  printing,  the  goods  are 
steamed  and  then  soaped  at  40  C.  The  process  is  much 
simpler  than  the  discharge  method,  no  stannous  chloride  or 
tannin  being  required,  nor  is  the  treatment  with  tartar 
emetic  necessary.  Tartar  emetic  affects  injuriously  many 
direct  dyes,  e.g.,  Chrysamine  and  Chicago  Blue.  The  effects 
produced  differ  from  the  discharge  effects  with  the  same 
dyestuffs,  since  the  pattern  does  not  show  the  colour  of  the 
printed  dyestuff,  but  a  mixture  of  this  and  the  ground 
colour.  For  instance,  with  ChrysophenineG  and  Malachite 
Green  a  bright  yellowish. green  results,  with  Congo  Orange 
R  and  Methylene  Blue  2  15,  a  black,  and  so  on.  The  fastness 
of  the  colour  compares  favourably  with  that  of  discharge 
colours.— K.  B.  B. 

Colours,  Alkaline  Discharge,  on  Turkey  Red.    B.Maslowski. 
Farber  Zeit.  7,  33—35. 

Turkey-red  calico,  either  plain  or  printed  with  fast  colours, 
is  in  great  demand  in  Russia.  Formerly  the  printed  fabrics 
were  produced  by  hand  printing  with  bleaching  powder 
discharge  colours,  but,  since  the  introduction  of  roller 
printing,  alkaline  discharge  colours  have  been  employed. 
Turkey  red  is  dyed  in  two  shades,  the  yellower  for  all-red 
fabrics  or  those  printed  in  black,  the  bluer  shade  for  white 
and  coloured  discharge  printing.     For  the  latter  is  used  an 


Alizarin  contaiuiug  70 — 73  per  cent,  of  Flavopurpurin, 
20 — 22  per  cent,  of  Alizarin,  and  7 — 8  per  cent,  of  Anthra- 
purpurin. 

1'riiittng  with  Black. — A  strong  Vanadium  aniline  black 
is  employed  ;  after  printing,  the  goods  are  subjected  to 
oxidation,  passed  through  a  weak  soda  and  chalk  bath  with 
or  without  the  addition  of  Na.,Cr20-,  washed,  and  dried. 

Whiti  Discharge. — A  thickening  is  prepared  consisting 
of  caustic  soda  and  gum  Senegal.  Stannous  chloride  is 
very  gradually  added  whilst  maintaining  a  low  temperature. 
On  the  addition  of  sodium  silicate  and  glycerin  the  discharge 
is  ready  for  printing. 

,  Yellow  Discharge. — This  may  consist  of  the  thickening 
described,  with  the  addition  of  lead  chloride,  glycerin,  and 
silicate  of  soda,  or  of  plumbate  and  silicate  of  soda. 

Indigo  Blue  Discharge. — Contains,  besides  the  above 
white  discharge,  glucose  and  indigo,  with  a  further  quantity 
of  caustic  soda.  Before  printing,  the  pieces  are  prepared 
with  glucose  and  dried  on  a  cylinder. 

(in  in  Discharge.  —  A  mixture  of  Indigo  with  the 
plumbate  of  soda  yellow  discharge. 

In  all  cases  after  printing,  the  pieces  are  steamed  for 
1 — 2  minutes,  then  immediately  fixed  and  washed.  Fixing 
consists  in  treatment  in  four  successive  baths.  The  first 
and  second  contain  silicate  of  soda,  the  first  being  twice  the 
strength  of  the  second.  The  remaining  baths  contain  water 
only.     The  first  three  are  kept  boiling,  the  last  is  cold. 

The  yellow  requires  a  further  treatment  with  potassium 
bichromate  and  hydrochloric  acid  to  develop  the  colour. 
Finally  all  are  dried  in  the  air,  finished  with  gum  Senegal 
and  Turkey  red  oil,  and  again  dried. — R.  B.  B. 

PATENTS. 
Cloth  and  like  Materials,  Transferring  from  One  Machine 

or   Place   to  Another,   in  Bleaching,   Dyeing,  Finishing, 

and  other  Works,  A  New  or   Improved  Apparatus  for. 

J.  Smith,  Heywood.     Eng.  Pat.  7403,  April  11,  1895. 
Ax   apparatus  for  conveying  cloth   continuously  from  one 
machine  to  another  during  the  process  of  finishing,  &c. 

It  consists  of  two  endless  travelling  aprons.  One  of  these 
receives  the  cloth  from  one  of  the  machines,  the  other  is 
arranged  above  the  first  and  is  shorter.  The  cloth  is 
transferred  to  the  latter  and  then  withdrawn  in  the  open 
state  by  the  second  machine. 

The  cloth  while  upon  the  longer  apron  may  be  submitted 
to  certain  treatment,  for  example,  dyeing,  to  effect  which 
the  apron  is  caused  to  pass  through  a  dyebath. — E.  B. 

Rhea,  Ramie,   China  Grass,  and  other    Vegetable  Fibres-, 

and     Undycd    Fabrics    Made   from     Vegetable    Fibres, 

Improvements    in    the    Mode    of  Bleaching.      R.  W.  E. 

Maclvor   and   J.    Chester,   London.     Eng.    Pat.    10,424, 

May  27,  1895. 

The   bark  and  resin  or  gum  are  first   removed  from   the 

fibres,   which   are    then    thoroughly   washed  in    hot   water. 

Bleaching  is  accomplished   by  immersing  the  fibres,  for  a 

period  not  exceeding  two   hours,  in   a  dilute   solution   of 

potassium   or  sodium  permanganate,  and  then,  for  half  an 

hour  longer,  in  the  same  bath  after  the  alkaline  permanganate 

left  in    it   has   been    decomposed   by  the   addition   of   the 

requisite   amount    of   hydrogen   dioxide.     Any   manganese 

hydroxides  retained  by  the  fibres  are  removed  by  rinsing 

in   dilute    sodium    bisulphite    solution,   and    Ihe  fibres   are 

thoroughly  washed  and  dried. 

The  order  of  the  principal  operations  as  given  above  may 
be  reversed,  the  hydrogen  dioxide  being  first  applied  and  then 
the  alkaline  permanganate. — E.  B. 

Bleaching  Agents,  Improvements  in  Electrolytic  Decompo- 
sitions, and  especially   in   the  Electrolytic  Production  of\ 
and  their  Uses,  and  in  Electrodes  and  Apparatus  there- 
for.    [Anode  and  Heating  Bleaching  Vat.]     H.  Black- 
man.  New  York,  U.S.A.     Eng.  Pat.  11,016,  June  4,  J895. 
The  disadvantages  attending  the   use   of  the  weak  solution 
of   hypochlorite    yielded   by  the  electrolysis   of  brine,   are 
overcome  by  heating  the  bleaching  vat  to  a  temperature 
of  from  130°  to  160"  F.     After  passing  through  the  bleach- 
ing vat,  the  solution  is  cooled  and  returned  to  the  electro- 
lytic  cell,  where  it  is  re-electrolysed,  and  again  passed  into 
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the  bleaching  vat.  The  improved  anodes  are  formed  of 
conductive  metallic  oxides,  preferably  magnetite  or  ilmenite, 
which  may  be  sawn  into  shape  or  fused  with  Mark  slag 
and  cast  into  the  require. 1  form.  The  above  process  may 
be  used  in  conjunction  with  the  centrifugal  electrolytic  cell 
described  in  Eng.  Pat.  19,170,  1892  (this  Journal,  699, 
1893).— G.  II.  B. 
Yarn,  Dyeing  and  Drying:  Improved  Process  for.    T.  F. 

Hassler,  Augsburg,  Germany.     Eng.  Pat.  20,153,  Oct.  2.5, 

1895. 
The  yarn  is  wound  on  perforated,  aluminium  tubes  closed 
at  one  end  with  valves,  and  terminated  at  the  other  with 
hollow,  screw- threaded  pins.  The  latter  serve  to  attach  the 
yarn  tubes  to  a  system  of  pipes  contained  in  a  frame.  To 
dye  the  varn  the  frame  is  lowered  into  a  dye  vat,  aud  the 
liquors  are  drawn  through  theyarn  by  means  of  a  pump.  The 
drying  is  similarly  effected  by  drawing  hot  air  through  the 
yarn,  the  frames,  to  this  end,  being  placed  in  a  heated 
chamber  and  attached  to  a  fan. — E.  B. 
Erratum. 


This  Journal,  1896,272,  col.  1,  line  17  from  top. 
"  Cochniueal  "  read  "  Cochineal." 
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m-ACIDS.  ALKALIS,  AND  SALTS. 

Nitroprussides,  A  New  Method  of  Production.     C.  Marie 

and  B.  Marquis.  Comptes  rend.  1896,  122,473. 
Nitrous  acid,  set  free  by  carbonic  acid,  reduces  potassium 
ferricyanide  to  ferrocyanide,  and  produces  a  small  quantity 
of  nitroprusside ;  acting  on  potassium  ferrocyanide  it  pro- 
duces nitroprusside,  but  the  presence  of  alkaline  carbonate 
prevents  the  completion  of  the  reaction.  If  calcium  ferro- 
cyanide be  employed,  however,  the  whole  of  the  ferrocyanide 
is  changed. 

2Ca»Fe(CN)6  +  2NaXO,  +  3C0S  +  H20  = 
CaFe(CN)5'(NO)  +  Na;Fe(CN)5(XO)  +  3CaC03  +  2HCN. 

This  equation  was  verified  by  determinations  of  the  calcium 
carbonate  and  hydrocyanic  acid  formed. —  A.  C.  W  . 
Importation  of  Ammonia  into  United  States.     Board  of 
Trade  Journal,  May  189<i,  586. 
A   COMMUNICATION,  dated  April   16  last,  has  been  received 
at    the   Foreign    Office   from    Mr.   A.   G.   Vansittart,    Her 
Majesty's    Consul  at   Chicago,  stating  that  a  considerable 
amount   of    ammonia   is   being   imported  by   the   packing 
houses  established  in  Kansas  City  and  throughout   the  west 
for  freezing  and  cooling  purposes. 

It  appears  the  demand  exceeds  the  American  supply. 
As  these  houses  must  keep  a  large  stock  in  hand,  one 
important  firm  in  Kansas  City  has  contracted  for  a  whole 
year's  import  of  ammonia  to  come  from  Berlin. 

PATENTS. 

Chlorides  and  other  Salts.  Improvements  connected  with 
their  Electrolysis,  ami  the  Evaporation  of  Solutions. 
\_Fuel  Economy.]  II.  Tee,  Liverpool.  Eng.  Pat.  6565a, 
March  30,  1S95. 

The  fuel  is  employed  to  raise  steam  for  a  high  pressure 
engine  which  drives  the  dynamo.  After  use  in  the  engine 
the  steam  which  is  still  considerably  above  the  atmospheric 
pressure,  is  conducted  into  covered  salt  pans,  where  it  is 
condensed.  The  steam  from  the  covered  brine  pans,  which 
is  at  or  near  the  atmospheric  pressure,  may  be  used  in  the 
low  pressure  part  of  the  engine,  or  in  a  vacuum  engine, 
from  which  it  passes  into  a  condenser,  preferably  formed 
of  open  brine  pans.  The  same  fuel  is  therefore  used  both 
for  the  electrolysis  of  sodium  chloride,  and  for  the  produc- 
tion of  common  salt  from  brine. — (i.  II.  11. 

Chlorides  and  other  Sails,  Improvements  connected  with 
their  Electrolysis,  and  the  Evaporation  of  Brine  and 
other  Solutions.  'Fuel  Economy.]  H.  Tee,  Liverpool. 
Eng.  Pat.  6565,  March  30,  1895.  ' 

Accoroivc.  to  this  invention  the  steam  used  in  the  engine 
employed  for  driving  the  dynamo  for  electrolytic  purpose-. 
is  produced  bj  evaporating  brine  in  a  covered  vessel.  If 
the  steam  be  at  or  near  the  atmospheric  pressure,  the  engine 


will  be  a  low  pressure  one.  After  use  in  the  engine  the  steam 
is  passed  into  pipes  or  chambers  connected  with  open  salt 
pans  and  condensed  there,  thus  making  the  salt  pans  act  as 
a  condenser  to  the  engine.  The  coal  is  therefore  first  used 
to  generate  steam  and  produce  salt.  The  steam  is  utilised 
in  the  engine,  and  in  condensing  evaporates  brine. — G.  H.  B. 

Brine.  Treating  in  the  Manufacture  of  Salt,  An  Improved 
Method  of  and  Apparatus  for.  J.  Todd,  Andreas,  Isle 
of  Man.     Eng.  Pat.  8342,  April  27,  1895. 

The  invention  relates  to  economising  the  heat  in  the  fire- 
gases  as  they  leave  the  Cues  under  an  ordinary  horizontal 
salt  pan.  A  vertical  boiler,  egg-ended  at  the  top,  is  set 
against  the  end  of  the  salt  pan  farthest  from  the  fireplace, 
through  which  one  or  more  tubes  (three  are  shown)  pass, 
communicating  with  the  furnace  Hue.  The  boiler  is  com- 
pletely closed,  and  the  tubes  conveying  the  fire-gases  issue 
through  a  plate  in  the  top,  into  the  chimney  flue.  This 
boiler  is  filled  with  brine  through  a  valved  pipe,  its  lower 
part  being  provided  with  a  discharge  valve  for  removing 
sediment ;  a  tapped  pipe  from  the  boiler  immediately  over 
the  salt  pan  permits  discharge  of  the  heated  brine  into  the 
latter.  It  is  stated  that  "  owing  to  the  peculiar  construction 
of  the  boiler  and  to  the  fact  that  it  is  closed  air-tight,  the  brine 
in  it  can  be  heated  up  above  the  temperature  necessary  to 
form  crystals  in  an  open  pan,  so  that  when  the  brine  flows 
into  the  open  salt  pan  the  crystals  will  at  once  form." 

— E.  S. 

Soluble  Bodies,  Envelope  or  Covering  for  Use  in  Pre- 
serving ;  An  Improved.  A.  Le  Chatelier,  l'aris.  France. 
Eng.  Pat.  7192,  April  8,  1895. 

See  under  I.,  page  341. 

Alkaline  Nitrates,  the  Decomposition  of,  Improvements  in 
aud  in  Apparatus  for.  H.  K.  Baynes  and  The  Chemical 
and  Electrolytic  Syndicate,  Limited,  London.  Eng.  Pat. 
7273,  April  9,  1895. 

A  mixture  of  an  alkaline  nitrate  with  about  2  parts  of 
ferric  oxide  is  delivered  gradually  into  a  slowly  revolving, 
slightly  inclined  retort,  by  means  of  a  hopper  and  archi- 
median  screw.  The  retort,  except  as  to  its  ends,  is  heated 
by  a  furnace,  and  is  provided  with  longitudinal  ribs 
internally,  to  keep  the  particles  of  the  charge  in  motion  ; 
and  their  adherence  to  the  sides  is  prevented  by  the  blows 
of  hammers  on  the  sides  of  the  retort  effected  automatically 
by  "  wipers,"  acting  on  the  hammers  fixed  externally,  and 
controlled  by  springs.  Air,  or  steam  and  air.  is  passed 
into  the  retort  at  its  lower  end  (where  also  is  the  outlet  for 
the  mixture  as  it  is  worked  off),  and  the  nitrous  fumes  have 
exit,  either  through  the  hollow  archimedian  screw  or 
through  a  specially-provided  passage,  into  suitable  apparatus 
for  transformation  into  nitric  acid.  The  fixed  product  of 
the  process,  an  alkaline  ferrite,  is  lixiviated,  to  obtain  caustic 
alkali  and  ferric  oxide  for  re-use. — E.  S. 

Nitric  Arid  and  the   Recovet      oj  By-products,   Treating 

Nitrates  for  the  Production  of,  Improvements  in.  B.  Main, 
Stevens  ton,  and  W.  Donald.  Saltcoats,  Ayrshire.  Eng. 
Pat.  2:!, si'.',  Dec.  12,  1895. 

A  MIXTURE  of  sodium  nitrate  aud  manganic  oxide  is  heated 
iu  a  muffle  furnace,  and  the  nitrogen  oxides  evolved   are 

taken  to  an  oxidising  tower,  charged  with  nitric  acid  and 
water.  The  nitric  acid  recovered  ma\  he  distilled  with 
sulphuric  acid  to  obtain  strong  nitric  acid,  and  the  dilute  sul- 
phuric acid  remaining  may  be  concentrated,  the  vapour  from 
it  being  returned  to  the  tower.  The  furnaced  product,  con- 
sisting of  soda  and  manganous  oxide,  is  treated  with  water, 
steam,  and  a  current  ot  air,  to  obtain  caustic  soda  and  to 
regenerate  manganic  oxide  for  re-use. — E.  S. 

Zinc.  Chi, aide  of,  and  other  Metal  Chlorides,  Improve- 
ments in  the  Manufacture  of,  applicaHe  also  to  the  Manu- 
facture  of  Acetate   Or    Sulphate    of  Zinc.     C.  I  Ioepfner, 

Giessen,  Germany.    Eng.  Pat.  7560,  April  13,  1895. 

To  obtain  zinc  chloride,  blende  is  treated  with  nitric,  acid, 
either  mixed  with  hydrochloric  acid,  or  with  sodium  chloride 
and  sulphuric  acid,  under  conditions  to  set  free  the  sulphur 
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without  oxidising  it,  and  so  as  to  liberate  nitric  oxide  (.easy 
to  regenerate  as  nitric  acid)  as  is  represented  by  the  equa- 
tion— 
2HN<>;,  +  -TZuS  +  6HC1  =  3ZnCl2+  3S  +  2NO  +  4HjO. 

Sodium  sulphate,  if  present  in  the  solution,  may  be 
separated  by  freezing.  If  the  solution,  after  purification,  be 
used  to  obtain  chlorine  and  zinc  by  electrolysis,  the  residual 
solution  is  again  used  in  the  treatment  of  zinc  ores.  Zinc 
sulphate  is  obtained  from  blende  by  treatment  with  nitric 
and  sulphuric  acids.  Ferric  chloride  may  be  obtained 
from  sulphide  ores  by  the  first  described  process,  and  its 
solution  be  utilised  as  a  solvent  of  zinc  from  roasted  zinc 
ores. 

Equations  arc  also  given,  representing  the  processes  for 
obtaining  nickel  sulphate,  cupric  chloride,  and  lead  acetate 
from  the  respective  sulphides. — E.  S. 

Cyanides,  Improvements  in  the  Manufacture  of.  II.  W. 
Crowthcr,  West  Bromwich,  E.  C.  Rossiter,  and  G.  S. 
Albright,  Birmingham.     Eng.  Pat.  8669,  May  1,  1895. 

The  inventors  have  found  that  the  process  and  apparatus 
for  drying  potassium  or  sodium  sulphocyanide  described  in 
Eng.  Fat.  8305,  1894  (this  Journal,  189.'),  656)  are  adapt- 
able for  transforming  such  sulphocyanides  into  cyanides  by 
heating  them  with  zinc  or  lead. — E.  S. 

Nitrogen,  Fixation  of,  and  the  Production  of  Cyanides, 
Improvements  in  the.  T.  Twvuani,  Egham,  Surrey. 
Eng.  Pat.  9332,  May  11,  1895. 

Lumps  of  coke  saturated  with  potassium  or  sodium  carbonate 
are  exposed  in  a  basic-lined  chamber  or  shaft  to  a  current 
of  the  waste  gases  passing  off  from  a  Bessemer  converter, 
between  the  commencement  of  the  carbon  period  and  the 
drop  of  the  flame  ;  though,  in  basic  steel  making,  the  gases 
may  pass  until  about  the  middle  of  the  afterblow.  The 
cyanide  formed  may  be  washed  out  of  the  coke  ;  or  it.  may 
be  made  to  yield  ammonia  by  passing  air  and  steam  after 
the  hot  furnace  gases  — E.  S. 

Sulphocyanides,  Manufacture  of  from  Nitrites,  Bisul- 
phide of  Carbon,  and  Sulphuretted  Hydrogen.  <  >.  Imray. 
London.  From  Goerlich  and  Wiehmann,  Hamburg, 
Germany.     Eng.  Pat.  Il.-J.s7,  June  8,  1895. 

A  nitrite,  potassium  nitrite  for  instance,  carbon  bisulphide, 
and  hydrogen  sulphide  are  heated  together  in  a  closed 
vessel  provided  with  an  agitator  and  pressure  gauge,  to 
about  120°  C.  to  obtain  potassium  sulphocyanide,  sulphur 
being  separated.  The  proportions  used  are  indicated  by  tin- 
equation — 

KNO„  +  CS2  +  2H.:s  =  KSCN  +  S3  +  2H.:< ). 

The  nitrite  is  added  in  aqueous  solution  into  which  the 
H.:S  has  been  passed  ;  or  the  latter  may  be  forced  into  the 
digester. — E.  S. 

Cyanogen  Compounds,  Improvements  in  the  Manufacture 
or  Production  of.  A.  von  Bad  and. I.  Bosenfels,  I'fersee- 
Augsburg,  Bavaria.     Eng.  Pat.  1022,  Jan.  15,  1896. 

Baku  5(  or  calcium  carbide,  heated  to  redness  in  a  current 
of  nitrogen,  yields  a  cyanide.  It  is  preferred,  however,  to 
employ  a  mixture  of  the  carbide  with  a  dry  alkaline 
carbonate  in  equivalent  proportion.  The  following  equa- 
tions show  the  reactions  believed  to  take  place: — 

1.  CaC2  +  K.:C03  =  K,C_,  +  Cat  >  +  CO,,  and 

2.  K\,C\,  +  No  =  2K(X('i. 

If  ammonia  gas,  instead  of  nitrogen,  be  passed  over  the 
mixture  at  a  red  heat  the  cyanide  is  formed  as  before,  and 
hydrogen  is  set  free. 

In  the  manufacture  of  potassium  ferrocyanide  from 
potassium  carbonate  and  nitrogenous  animal  matters, 
barium  or  calcium  carbide  is  incorporated  with  the  mixture 
instead  of  carbon,  with,  it  is  stated,  great  advantage. — E.  S. 

Chloride  of  Lead,  for  Use  in  Electrical  Storage  Batteries, 
and  for  other  Purposes,  Improvements  in  the  Preparation 
of.  A.  R.  Davis,  Manchester.  Eng.  Bat.  8914,  Ma\  l. 
1895. 

Lead  oxide  is  treated  in  a  steam-jacketed  vessel  (prefer- 
ably made  of  enamelled  iron)  with  dilute  hydrochloric  acid, 


and  when  the  hot  solution  is  saturated,  it  is  run  into  a  series 
of  coolers,  in  which  about  three-fourths  of  the  lead  chloride 
crystallises  out.  The  solution  overflows  into  a  well,  from 
which,  when  cold,  it  is  raised  to  an  elevated  steam-jacketed 
vessel,  to  be  strengthened  by  addition  of  more  acid,  and, 
when  hot,  is  run  into  the  first-named  vessel,  provided  with 
an  agitator,  in  which  the  liquor  is  again  saturated  with  lead 
oxide,  the  process  being  thus  made  continuous.  As  the 
volume  of  liquid  continually  increases,  portions  of  the 
cooled  mother-liquor  are  periodically  withdrawn,  to  be 
precipitated  by  lime  or  soda,  the  lead  oxide  thrown  down 
being  utilised  in  the  dissolving  vessel.  Acetic  or  nitric 
acid  may  be  added  to  the  hydrochloric  acid  used. — E.  S. 

Chlorine  and  Alkalis  or  Alkaline  Earths,  Treating 
Chlorides  for  the  Production  of,  and  the  Recovery  of 
By-Prpducts,  Improvements  in.  R.  Main,  Stevenston, 
and  W.  Donald,  Saltcoats,  Ayrshire.  Eng.  Pat.  10,713, 
May  30,  1895. 

A  mixture  of  sodium  chloride  with  manganic  oxide  is 
heated  with  nitric  acid,  slightly  diluted,  and  the  chlorine 
evolved  is  collected.  The  remaining  mixture  of  nitrates 
with  free  nitric  acid,  is  evaporated  and  roasted,  and  the 
nitrogen  oxides  that  come  off  are  oxidised  to  nitric  acid  by 
suitable  means.  The  residue  is  teated  with  water,  and  air 
is  blown  in  to  peroxidise  the  manganese  oxides,  from  which 
the  caustic  soda  solution  is  separated,  and  may  be  dried  up 
as  such  or  converted  into  carbonate.  Potassium,  barium, 
calcium,  magnesium,  or  other  chloride  may  be  substituted 
for  sodium  chloride  in  the  process ;  but  if,  as  in  the  ease  of 
magnesium  chloride,  the  hydrate  be  not  soluble,  the  residue 
left  after  expelling  nitrogen  oxides  is  exposed  in  shallow 
trays  to  the  action  of  heated  air,  to  regenerate  the  manganic 
oxide.  The  product  may  be  digested  with  ammonium 
chloride,  and  then  with  nitric  acid,  to  obtain  chlorine. 

— E.  S. 

Decomposing  Sulphuretted  Hydrogen,  and  Obtaining 
Ammonia,  Compounds  of  Ammonia,  O.eijsnlphides,  Sul- 
phides, and  Sulphur,  Process  for.  O.  Imray,  London. 
From  Goerlich  and  Wiehmann,  Hamburg,  Germany, 
Eng.  Pat.  10,931,  June  1,  1895. 

Hydrogen  sulphide  is  passed  through  a  solution  of  a  nitrite, 
as  sodium  nitrite  for  instance,  when  cne  or  other  of  the 
following  reactions  ensue,  according  to  the  proportion  of 
the  gas : — 

1.  XaXO»  +  3H.S  =  >TaOII  +  XH;1  +  S3  +  H..O. 

2.  NaNO,  +  5H.,S  =  NaSH  +  NH„SH  +  S3  +  2ff20. 

Part  of  the  sulphur  dissolves  in  the  alkaline  solution,  pro- 
ducing an  oxysulphide. 

A  mixture  of  carbon  bisulphide  and  ammonia,  heated 
with  a  nitrite  in  a  closed  vessel,  is  decomposed  with  separa- 
tion of  sulphur.  Gases  or  liquids  containing  hydrogen 
sulphide  may  be  freed  from  it  by  treatment  with  a  nitrite. 

— E.  S. 

Acetic  Acid,  An  Improved  Process  of  Obtaining  from 
Pyroligneous  Salts.  W.  1\  Thompson,  London.  From 
I  ir.  ( .'.  von  der  Linde,  Crefeld,  Germany.  Eng.  Pat.  rs;is7, 
Feb.  21,  1896. 

The  crude  pyrolignite  (sodium  pyrolignite  for  instance)  is 
thoroughly  decomposed  by  sulphuric  or  hydrochloric  acid, 
and  the  acetic  acid  released  is  distilled  in  vacuo,  in  order 
that  it  may  be  obtained  free  from  any  tar-spirit  or  oils 
contained  in  the  pyrolignite. — E.  S. 

VIII— GLASS.  POTTERY,  ENAMELS. 

Glass,  the  Function  of  Alumina  in  the  Composition  of .     L. 

Appert.     Bull,  de  la  Soc.  d'Eneourageinent,  1896,  1,  [3] 
415—416 

Researches  on  the  composition  of  ancient  glass  have  led 
the  author  to  certain  practical  conclusions  respecting  the 
influence  of  alumina  when  used  in  the  manufacture  of  glass. 
It  appears  that  the  introduction  of  alumina  impedes,  if  it 
does  not  prevent,  the  tendency  of  glass  to  become  devitrified 
by     frequent    changes     of    temperature      and    besides     its 
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presence  admits  of  the  substitution,  in  equivalent  proportions, 
of  lime  for  soda  or  potash,  the  glass  thus  modified  being 
more  solid,  more  elastic,  and  less  alterable.  Alumina 
substituted  for  silica  in  glass  in  not  greater  proportion  than 
7  to  8  per  cent,  slightly  increases  its  fusibility,  its  mallea- 
bility not  being  sensibly  diminished.  One  inconvenience, 
however,  attends  the  Introduction  of  alumina  into  colourless 
gla-s;  namely,  that  it  tends  to  give  colour  owing  to  its 
action  on  any  iron  oxide  present ;  hence  the  materials  used 
should  be  selected  of  as  great  purity  as  possible.  The 
alumina  is  best  introduced  as  a  pure  clay,  or  as  felspar. 
The  author  sums  up  by  stating  that  the  use  of  alumina  in 
bottle  glass,  admits  of  the  introduction  of  a  good  propor- 
tion of  earthy  bases  ;  and  that  its  presence  is  advantageous 
even  in  the  choicer  varieties  of  glass. — E.  S. 

Hungarian  Stone  Ware.     Sprechsaal,  1896,  28,  -. 

Hungarian  makers  lacking  a  plastic  clay  suitable  for  the 
preparation  of  felspathic  ware  made  in  the  English  manner 
have  had  recourse  to  the  use  of  as  much  as  50  per  cent,  of 
lime.  Stoneware  made  from  such  a  mixture  and  burnt  at  a 
temperature  corresponding  with  the  fusing  point  of  Seger's 
cones  07—08,  is  very  sensitive  to  slight  differences  of 
temperature  in  burning,  becoming  yellow  when  slightly 
overburnt,  and  taking  the  glaze  badly  when  under-burnt. 
Ordinary  German  stoneware  glazes  and  glazes  containing 
boric  acid,  are  unsuitable  for  this  class  of  goods.  Some 
improvement  in  the  ware  may  be  effected  by  the  addition  of 
kaolin,  and,  as  a  glaze,  a  mixture  is  used  containing  36  parts 
by  weight  of  litharge,  25  of  sand,  18  of  felspar,  seven  of 
carbonate  of  potash,  seven  of  salt,  and  seven  of  broken 
glass.  This  mixture  is  fused  and  finely  ground,  with  the 
addition  of  a  few  per  cents,  of  litharge  ;  the-  composition  of 
the  glaze  corresponds  to  the  formula — 

2-4SiO.„  0-1   AU)3,   0-35- K20,   0-10  Na»0, 

0-10   CaO,  0-45  P*bO.  —  B.  B. 


IX— BUILDING  MATERIALS,  CLAYS, 
MORTARS.  AND  CEMENTS. 

Wood.  Strength  of,  Wet  and  Dry.      J.  .Marchett,  Mitt.  k.k. 

Techn.  Gewerbe-Museums  (Vienna),  1896,  82—89. 
The  author  has  determined  certain  mechanical  constants  of 
two  species  of  beech,  Weissbuche  (  Carpinus  betulus  L.)  and 
Schwarzbuche  (Ostrya  carpinifolia  Scot.)  in  a  moderately 
dry  and  in  an  approximately  saturated  condition  and  has 
arrived  at  the  following  conclusions. — (1.)  The  compressive 
strength  of  the  wet  wood  is  about  55 — 60  per  cent,  smaller 
than  that  of  the  dry  and  the  resistance  to  bending  stress  is 
about  10  percent,  smaller.  (2.)  The  modulus  of  elasticity  of 
the  wood  is  somewhat  increased  by  saturation  with  water. 
(3.)  In  bending  tests,  the  elastic  limit  and  the  ultimate 
strength  are  nearly  coincident  in  the  case  of  the  saturated 
wood,  there  being  no  intermediate  condition  of  flow.  (4.) 
The  work  done  in  the  bending  test  of  the  saturated  wood  is 
about  60  per  cent,  smaller  than  in  that  of  the  dry.— B.  B. 

Sand  Cement.  B.  H.  Walleiu.  Thonind  Zeit.  1896,  20,  18. 
So-called  sand  cement  consists  of  Portland  cement 
intimately  ground  with  sand.  Three  grades  are  put  on  the 
market  containing  respectively  1  part  of  cement  to  3, 
8,  and  12  parts  of  sand.  The  author  has  made  experi- 
ments on  the  tensile  and  compressive  strength  of  cement 
mortars  made  by  mixing  these  sand-cements  with  further 
quantities  of  sand,  the  proportions  being  adjusted  to  give 
ultimately  1  part  of  cement  to  25  of  sand.  The  mixture 
prepared  in  this  manner  from  the  1:  3  sand  cement  had  a 
tensile  strength  at  2S  days  of  7  "23  kilos,  per  sq.  centimetre 
and  a  compressive  strength  at  the  same  date  of  38 •  2  kilos. 
The  sand  cements  having  larger  proportions  of  sand,  when 
made' into  cement  mortar  so  that  the  final  mixture  contained 
the  same  proportion  of  cement  and  sand  as  that  made  from 
the  richest  sand  cement,  gave  lower  results.  Any  increase 
in  the  proportion  beyond  25-  1  yielded  mixtures  considerably 
weaker  than  those  already  mentioned. — B.  B. 


Portland  Cement,  Hardening  of,  in  Sea    Water.     R,  liecb. 
Thonind.  Ze"it.  1896,  20,  3-'. 

The  author  has  carried  out  a  series  of  experiments  in 
which  test  pieces  of  cement  were  placed  in  cages  ami 
exposed  to  sea  water  constantly  renewed  by  natural  Bow. 
( >ne  set  of  tests  was  made  with  the  cage  sunk  1  metre 
below  the  level  of  the  water,  while  in  the  other  it  was  at  the 
surface  of  the  water,  and  was  exposed  or  covered  according 
to  natural  fluctuations.  Briquettes  of  1  part  of  cement  to  1 
part  of  sand  thus  exposed  gave  irregular  results,  which  were 
on  the  whole  lower  than  those  obtained  in  fresh  water.  Bri- 
quettes kept  on  the  surface  of  the  water  gave  results  similar 
to  those  of  the  immersed  briquettes  during  the  first  year,  but 
fell  somewhat  behind  in  the  second  year,  a  result  probably 
due  to  mechanical  attrition.  The  usual  action  of  the 
magnesium  salts  in  the  sea  water  upon  the  lime  compounds 
of  the  cement  was  also  observed. — B.  B. 

PATENTS. 

Slag  Ctntents,  Improvements  in  the  Manufacture  of. 
S.  Jdrgensen,  Copenhagen,  Denmark.  F.ng.  Pat.  9210, 
May  9,  1895. 

Ordinary  slag  cement,  consisting  of  a  mixture  of  slag  and 
slaked  lime,  has  its  setting  time  diminished  and  its  strength 
improved,  by  admixture  with  it  of  a  material  obtained  by 
slightly  igniting  a  portion  of  the  same  mixture.  The  incor- 
poration of  the  two  materials  should  be  intimate  and  is 
preferably  effected  in  "tube  mills." — S.  B. 

Cement  Testing.     C.  Berger.     Mitt.  k.  k.  Tech.  Gewerbe 
Museums  (Vienna),  1896,  57 — 81. 

See  under  XXIII.,  page  380. 

Cement,  Hot  Tests  for.     L.  Eidmenger.     Thonind.  Zeit. 
1896,20,2. 

See  under  XXIII., page  380. 

Gypsum  Pulverised,  and  other  Finely  Divided  Materials, 
Apparatus  for  Drying  or  Dehydrating,  Improvements  in 
and  Connected  with.  11.  Kropff,  Dusseldorf,  Germany. 
Eng.  Pat.  6868,  April  3,  1895. 

The  apparatus  consists  of  a  vertical  cylindrical  case  con- 
taining horizontal  shelves,  provided  with  stirrers  driven  by 
means  of  radial  arms  from  a  vertical  shaft  co-axial  with  the 
cylinder.  The  material  to  be  dried  is  fed  into  a  hopper  at 
the  upper  end  of  the  apparatus,  and  is  passed  systematically 
from  shelf  to  shelf,  being  heated  during  this  process  by 
steam,  circulating  also  in  a  systematic  manner  from  the 
lower  to  the  upper  part  of  the  cylinder.  Water  vapour 
and  dust  are  drawn  off  from  the  top  of  the  cylinder  and 
an-  caught  in  a  separate  drum.  The  material  dried  by 
passage  down  the  cylinder  is  ejected  through  openings  in 
the  bottom  of  the  casing. — B.  B. 

Kilns  or  Furnaces  Applicable  for  Burning  Lime  and  other 
Matt  rials ;  Improvements  in.  II.  Simmonds,  Colne, 
and  J.  Delaney,  Horton.    Eng.  Pat.  7425,  April  11,  1895. 

Tut  kiin  patented  is  designed  to  burn  limestone  or  similar 
material  with  gaseous  fuei  with  or  without  a  supplementary 
supply  of  solid  fuel.  It  consists  of  a  vertical  shaft,  the 
upper  part  of  which  contains  the  material  to  be  burnt  while 
the  lower  serves  as  a  cooling  chamber.  Ac  arch  divides 
the  two  portions,  but  does  not  completely  cut  off  access 
from  the  upper  to  the  lower.  Gas  from  a  producer  set  at 
the  side  of  the  kiln,  enters  under  this  arch  and  burns  there, 
the  Same  heating  the  materials  stacked  above  the  arch. 
The  secondary  air-supply  of  the  producer  is  heated  by 
passage  through  sinuous  flues  set  in  the  lower  part  or 
cooling  chamber,  An  inlet  in  the  side  of  the  kiln  opposite 
the  Hue  admitting  the  producer  gas,  allows  of  the  intro- 
duction of  a  subsidiary  supply  of  solid  fuel  at  a  point 
immediately  below  the  bridge.  The  charging  of  the  kiln 
is  effected  through  an  automatic  tipping  door  at  the  top. 

—  B.  B. 
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Cement    or    Plaster    Compounds.    Improvements    in    the 

Manufacture   of.     F.   W.   Golby.   Loudon.     Eog.  Pat. 

21,293,  November  9,  1895.   From  F.  Schineisser,  Leipzig, 

Germany. 

The    composition  patented,  consists  of  about   50   kilos,  of 

plaster  and  .">  kilos,  of  coeoanut  fibre  ;  sand  may  be  added. 

The   material   may  be  moulded  and   used   for  making   or 

repairing  floors,  roofs  and  similar  portions  of  a  structure. 

— B.  B. 

Moisture,  Nitre  or  Acids  in  or  Upon  Walls  or  other  like 
Surfaces.  A  Neir  or  improved  Composition  for  Prevent- 
ing the  Formation  or  Accumulation  of  said  Composition 
being  Capable  of  being  made  into  A  rtifcial  Stones  or 
Bricks  for  Building  Purposes.  F.  Ludewig,  Diissel- 
dorf,  Germany.     Eog.  Pat.  23,981,  December  14,  1895. 

A  composition  designed  for  the  purposes  mentioned  in 
the  heading,  is  made  by  mixing  such  substances  as  powdered 
charcoal,  cement,  lime,  kieselguhr  and  peat.  Various 
proportions  may  be  used. — B.  B. 

X.-METALLURGY. 

Pig  Iron,  Containing  very  little  Phosphorus,  Production 
of.  N.  Tholander.  Oesterr.  Zeits.  Berg.  u.  Hiittenw. 
1896,  54,  20. 
Charcoal  irou,  ou  account  of  the  very  small  proportion  of 
phosphorus  contained  iD  it,  commands  a  high  price,  and  is 
largely  exported  from  Sweden.  In  the  production  of 
"grey"  charcoal-iron,  practically  the  whole  of  the  phos- 
phorus contained  in  the  ore,  limestone,  and  charcoal 
employed,  passes  into  the  metal ;  and  very  little  can  be 
done  towards  its  elimination.  The  main  point  lies  in  the 
choice  of  suitable  and  rich  ore,  as  free  as  possible  from 
phosphorus,  and  requiring  a  minimum  of  fuel  and  limestone 
for  its  reduction.  The  amount  of  phosphorus  derived  from 
the  fuel  varies  somewhat,  but  averages  (when  50  per  cent. 
of  fuel  is  used)  0-015  per  cent,  calculated  on  the  iron.  In 
any  case  the  bark  of  trees  is  richest  in  phosphorus  ;  it  might 
be  advisable,  therefore,  to  use  only  such  charcoal  as  has 
been  stored  for  some  time  in  a  dry  situation,  carefully  sifted, 
and  prepared  from  wood  denuded  of  its  bark. — H.  T.  P. 

Lead  Slags,  us  flowing  from  Furnace,  Temperature  of. 
M.  W.  lies.     School  of  Mines  Quarterly,  17,  20—25. 

The  method  of  taking  the  temperature,  was  to  place  a  steel 
bar  of  from  one  to  two  pounds  weight  in  the  flowing  slag, 
and  when  hot  to  withdraw  it,  plunge  it  and  any  adherent 
slag  into  a  weighed  quantity  of  water,  and  note  the  rise  in 
temperature.  It  was  noticed  that  the  larger  the  amount  of 
slag  adhering  to  the  steel,  the  lower  was  the  result,  which 
seemed  to  indicate  that  the  figure  taken  for  the  specific  heat 
of  the  slag  was  too  high.  Furthermore  a  lower  result  was 
obtained,  when  the  steel  bar  was  heavier,  thus,  a  piece  of 
steel  weighing  1-07  lb.  gave  a  resulting  temperature  of 
2.170  F,  whereas  another  piece  weighing  TS75  lb.  indicated 
1,641°  F.,  or  a  difference  of  529".  This  is  at  present 
inexplicable.  The  averages  of  the  temperatures  obtained 
with  two  separate  furnaces  were  1,8783  and  1,642    1". 

—A.  W. 

Gasesfrom  Lead  Furnaces,  Temperature  of.     SI.  V.*.  lies. 
School  of  Mines  Quarterly,  17,  19 — 20. 

Tests  of  the  temperature  of  exit  gases  from  two  blast 
furnaces  smelting  silver,  lead,  and  gold  ores,  working  as  far 
as  possible  under  exactlj  the  same  conditions  and  both 
possessing  the  same  amount  of  accretions  of  sulphides  of 
zinc  and  lead  upon  the  side  walls,  showed  an  average 
temperature  for  28  days  of  214"  F.  The  temperature  of  the 
gases  increased  as  the  wall  accretions  increased.  A 
standard  dial  pyrometer  and  a  Siemens  copper  ball 
pyrometer  were  used  so  as  to  check  one  another  and  the 
averages  of  the  results  obtained  with  each  were  nearly 
identical. — A.  W. 

Pig  Iron.  Sulphur  in,  Drown's  Method  of  Determining. 

(..  Auchy.     J.  Amer.  Chem.  Soc.  18,  [4],  406. 

See  under  XXIII.,  page  381. 


Platinum,  The  Assay  of.     E.  H.  Miller.     School  of  Mines 
Quarterly,  17,  26. 

See  under  XXIII.,  page  379. 

PATENTS. 

Pulverised  Ore  and  Other  Substances,  Implored  Apparatus 
for  Boasting.  Paul  Naef,  Argentine,  Kansas,  U.S.A. 
En£\  Pat.  2736,  Feb.  7,  1895. 
A  rotating  inclined  iron  cylinder  lined  with  firebrick  or 
other  refractory  material,  is  connected  at  the  upper  end  with 
a  fixed  chimney,  and  closed  at  the  lower  end  by  a  plate, 
through  the  centre  of  which  a  tube  passes  into  the  interior, 
anil  is  surrounded  by  a  larger  tube,  closed  at  the  top,  but 
having  apertures  at  the  lower  end,  so  that  the  air  passes 
along  the  inner  tube  and  back  though  the  outer  tube  on  its 
way  to  the  inside  of  the  cylinder.  The  cylinder  is  divided 
longitudinally  into  chambers  by  iron  partitions,  having 
apertures  to  allow  the  ore  to  pass  from  one  chamber  to 
another,  as  the  cylinder  revolves.  Neither  the  tubes,  nor 
the  partitions  extend  into  the  upper  part  of  the  cylinder, 
which,  however,  is  furnished  with  longitudinal  ridges.  The 
feeding  hopper  is  at  the  upper  end,  whilst  the  discharge 
is  effected  through  apertures  in  the  bottom  plate,  fitted 
with  spring  valves,  which  in  course  of  the  revolution 
are  released  by  fixed  cams,  and  thus  the  apertures  are 
temporarily  opened. — D.  A.  L. 

Reverberatory  Furnaces  used  fur  Metallurgical  Purposes, 
Improvements  applicable  to.  John  Spencer,  Coatbridge, 
Lanarkshire.     Eng.  Pat.  8848,  May   I,  1895. 

A  fvet.  chamber  forms  part  of  the  same  structure  as  the 
reverberatory  furnace,  the  communication  between  them 
being  below  an  adjustable  hanging  bridge,  and  brick  chequer 
work  is  arranged  in  the  communicating  passage.  Coal  is 
charged  into  the  fuel  chamber  up  to  or  above  the  bottom  of 
the  hanging  bridge,  and  air  for  combustion  is  introduced 
under  pressure  into  a  perforated  box  at  the  lower  part  of 
the  fuel  chamber,  opposite  the  bridge,  and  having  to  pass 
through  the  fuel.  Air  may  also  be  introduced  from  the  top 
of  the  structure  into  the  communicating  passage  to  complete 
the  combustion  of  the  gases.  By  preference  the  air  is 
pre-heated  by  the  waste  gases  from  the  reverberatory  or 
otherwise. — D.  A.  L. 

Iron  and  Steel,  Manufacture  of,  Improvements  in,  by  which 
Sulphur  is  eliminated.  Henry  Clement  S.  Dyer,  Elswick 
Works,  Newcastle-on-Tvne.  Eng.  Pat.  9081,  May  7, 
1895. 

The  presence  of  manganese  being  ensured,  the  ordinary 
process  of  making  iron  and  steel  is  interrupted,  by  allowing 
the  molten  pig  iron  to  cool  to  a  temperature,  at  which 
sulphur  combines  more  readily  with  manganese  than  with 
iron.  At  the  blast  furnace  this  takes  place  before  running 
on  to  the  pig  bed,  and  in  the  Bessemer  process,  before 
charging  into  the  converter,  whilst  in  the  open  hearth  it  is 
effected  by  turning  off  the  gas,  and  may  be  accelerated  by 
adding  cold  metal.  In  any  case  time  enough  must  be  given 
for  the  combination  and  removal  of  the  sulphur,  and  to  this 
end  arrangements  to  retain  the  metal  at  the  required 
temperature  are  mentioned. — D.  A.  L. 

iron,  Case-Hardening;  Improved  thin  Liquid  Substance 
for.  William  Phillips  Thompson,  Liverpool.  From  Hans 
Schaaf,  Charlottenburg,  Germany.  Eng.  Pat.  9610, 
May  15,  1895. 

The  mixture  consists  of  the  following  substances  and  is 
preferably  prepared  in  the  following  manner,  though  the  pro- 
portibns  may  be  varied.  200  grms.  of  potassium  ferro- 
cyanideand  40  grms.  of  powdered  chalk  are  stirred  together, 
whilst  a  mixture  of  100  grms.  of  water-glass  and  75  to  100 
grms.  of  water  is  gradually  added  ;  more  water-glass  is  next 
stirred  in  until  the  mixture  has  become  gelatinous  ;  it  is  then 
rendered  permanently  thin  by  the  addition  of  ammonia. 
Articles  are  brushed  over  well  with  the  mixture,  warmed, 
re-brushed,  and  finally  heated  in  a  coal  or  charcoal  furnace. 

— D.  A.  L. 
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XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Perstdpkuric  Acid,  the  Formation  of.  K.  Elbs  and 
O.  Schonherr.  Zeits.  f.  Elektrocheui.  2,  245—252. 
Faiki.y  strong  solutions  of  persulphnric  acid  have  been 
prepared,  as  suggested  in  a  former  communication  (this 
Journal,  18'jj,  583  and  1896,  277).  A  cylinder  14  cm. 
high  and  7  cm.  diameter,  containing  a  porous  cell  which 
Dearly  tilled  it,  had  a  stopper  through  which  were  sealed  the 
electrodes  (a  large  slit  hollow  cylinder  in  the  porous  cell 
as  cathode,  and  a  wire  of  about  2-5  sq.  cm.  surface,  bent  in 
a  ring  round  the  middle  of  the  cell,  as  anode),  and  which 
was  also  provided  with  a  gas  delivery  tube.  The  cell, 
nearly  filled,  contained  111)  c.c.  of  sulphuric  acid  of  400 
grins.  H,;SO,  per  litre,  and  the  outer  space  70  c.c.  of  acid 
of  500  grms.  H3SO4  per  litre.  The  anode  was  red-heated 
just  before  beginning,  the  whole  plunged  in  broken  ice,  and 
a  current  varying  from  3  to  2  amperes  passed  for  13  hours, 
a  copper  voltameter  being  continually  in  circuit,  and  a  water 
voltameter  connected  so  as  to  be  brought  into  circuit  at 
will.  The  yield  of  persulphuric  acid  (58  c.c,  containing 
129  grms.  HjSO.,  and  510  grms.  H;S;Os  per  litre),  amounted 
to  29- 6  per  cent,  of  that  corresponding  to  the  electricitv 
which  had  passed.  40  c.c.  of  the  anode  fluid,  precipitated 
by  barium  carbonate  and  filtered,  gave  a  fluid  free  from 
hydrogen  peroxide,  barium,  or  sulphuric  acid,  containing 
519  grms.  H2S,,Os  per  litre. 

l'ortions  of  different  concentrations  kept  and  analysed 
from  time  to  time,  showed  that  pure  solutions  are  fairly 
stable,  but  that  as  the  amount  of  free  sulphuric  acid  present 
increases,  so  does  rapidly  the  rate  of  decomposition  of  per- 
sulphuric  acid.  As  might  have  been  expected,  dilute 
solutions,  even  when  sulphuric  acid  is  present,  are  more 
stable  than  strong  solutions.  Rise  of  temperature  quickens 
the  rale  of  decomposition,  but  the  last  portions  of  per- 
sulphuric acid  are  very  stable,  even  when  boiled  in  acid 
solution  with  oxalic  acid. 

The  presence  of  such  sulphates,  as  those  of  ammonium, 
nickel,  potassium,  or  aluminium,  exerts  great  influence  in 
increasing  the  yield  of  persulphuric  acid  formed  by  electro- 
lysis in  a  given  time.  ( Ither  sulphates  are  found  to  act 
similarly,  though  to  different  extents.  Some  average  figures 
are  given  in  another  table.  The  much  greater  influence  of 
potassium  than  of  sodium  sulphate  is  remarkable.  Alumi- 
nium sulphate  is  very  active  even  in  very  small  amount-. 

The  condition  of  the  electrodes  affects  the  yield.  They 
should  be  freshly  heated  to  redness  before  each  experiment. 
The  authors  have  not  been  able  to  discover  the  precise  wav 
in  which  this  heating  acts,  but  it  seems  that  a  smooth 
electrode  is  better  than  a  rough  one,  for  platinising  the 
anode  reduced  its  activity,  whilst  on  again  heating  the 
platinised  anode  to  redness,  and  especially  on  red-heating 
after  dissolving  off  the  deposited  platinum  by  aqua  regia, 
its  activity  was  restored.  The  auode  should  be  arranged 
horizontally,  that  the  persulphuric  acid  formed  may  not 
remain  in  contact  with  it  and  be  itself  electrolysed. 

Ammonium  sulphate  is  the  most  suitable  salt  to 
it  is  more  soluble  than  the  potassium  or  the  aluminium  salt  ; 
more  especially  too,  us  the  aluminium  persulphate  when 
formed  cannot  be  crystallised.  The  normal  sulphate-  is  used. 
in  saturated  solution,  and  on  filtering  from  the  separated 
persulphate,  the  solution  should  be  neutralised  with  ammonium 
carbonate  before  saturating  again  with  ammonium  sulphate. 

Schoop  has  stated  that  lead  persulphate  is  precipitated 
on  adding  lead  acetate  to  ammonium  persulphate,  and  draws 
therefrom  support  for  Darrieus'  hypothesis  of  the  chemical 
actions  in  storage  cells.  This  is  erroneous,  as  pure 
ammonium  persulphate  gives  no  precipitate  with  lead 
acetate;  Schoop's  precipitate  was  simply  lead  sulphate. 
The  authors  have  before  shown  that  Darrieus'  hypothesis, 
as  far  as  it  i-  based  on  the  behaviour  of  persulphuric  acid, 
is  untenable. — J.  T.  I>. 

Persulphuric  Acid,  Formation  of.  in  Storagi    Cells.    Raul 
Schoop.     Zeit-.  f.  Klektrochcm.  2,  273 — 275. 

1  LBS   and  Schonherr   (this  Journal.  1SUG,  277),  state  that: 
1.  No  persulphuric  acid  is  formed  when  sulphuric  acid  of 


such  strength  as  is  used  in  storage  cells  is  electrolysed  with 
such  current  densities  as  occur  there;  2.  Persulphuric  acid 
in  dilute  sulphuric  acid  solution  has  no  oxidising  action  on 
lead  oxide,  and  hence  cannot  he  operative  in  storage  sells  ; 
3.  The  precipitate  which  the  author  obtained  by  acting  on 
lead  acetate  with  potassium  persulphate  was  simply  lead 
sulphate,  and  contained  no  lead  persulphate. 

To  overthrow  Darrieus'  hypothesis  it  would,  in  the 
author's  opinion,  be  necessary  to  show,  not  only  that 
persulphuric  acid  does  not  remain  in  quantity  after  the 
action  in  the  cell  has  stopped,  but  that  it  is  not  continuously 
formed  and  decomposed  during  the  action,  leaving  only 
traces  at  the  end.— J.  T.  D. 

Bleaching  Agents,  Improvements  in  Electrolytic  Decom- 
positions, and  especially  in  the  Electrolytic  Production 
of,  and  their  Uses,  and  in  Electrodes  ami  Apparatus 
therefor.  [Anode  and  Heating- Bleaching  Vat.]  H. 
Blackman,  New  York,  U.S.A.  Eng.  Pat.  11,016,  June  4. 
1895. 

See  under  VI.,  page  355. 

Manganese  Carbide.     H.   Moissan.     Comptes   rend.   1896, 

122,  421. 

See  under  II.,  page  343. 

Analysis,  Electro-Chemical  Methods,  which  can  be  Use- 
fully Applied.  B.  Neumann.  Zeits.  f.  Elektroehem.  2, 
231,252,  and  2G9. 

See  under  XXIII.,  page  378. 

PATENTS. 

Secondary  Batteries,  Electrode  Plates   or,  Process  for  the 

Production  of.     C.  Lucknow,  Dcutz,  near  Cologni 
many.     Eng.  Pat.  5205,  March  12,  1895. 

The  inventor  follows  the  methods  of  Plante  in  forming  his 
electrodes  by  electrolysis.     He  prefers  "  strongly  diluted  " 

electrolytes  for  obtaining  a  maximum  degree  of  oxidation, 
his  "treatment  being  distinguished  by  the  application  of 
strongly  diluted,  slightly  acid,  neutral  or  weak  alkaline 
solutions  of  fixed  percentages  "  ["The  most  suitable  fixed 
percentages  of  salt  amount,  according  to  the  kinds  of  salt, 
to  from  1  to  3  per  cent,  of  the  anhydrous  salts:  and  the 
quantity  of  the  free  acids  or  caustic  alkali  must  not  exceed 
l'S  per  cent,  of  the  solution.  The  use  of  such  strongly 
diluted  electrolytes  forms  solely  the  characteristic  feature 
of  the  invention  "].  As  salts  employed  as  electrolytes,  are 
used : 

"a.  The  salts  of  all  the  light  metals  (i.e.,  of  those  metals 
whose  oxides  are  heavier  than  the  elements  themselves) 
and  of  ammonium,  during  the  decomposition  of  which  by 
the  electric  current  no  products  of  decomposition  appear 
at  the  +  pole,  which  have  a  retarding  effect  on  the  oxida- 
tion of  the  metallic  lead." 

"  b.  The  double  salts  or  salt  mixtures  of  the  light  metals 
and  of  ammonium  with  each  other  and  having  the  above- 
named  qualities." 

"c.  The  salts  of  the  heavy  metals  (i.e..  those  metals  the 
oxides  of  which  are  lighter  than  the  elements  themselves), 
their  double  salts  or  salt  mixture-  with  each  other,  or  with  the 
light  metals  and  the  ammonium,  the  above-named  qualities 

being  taken  for  granted,  ami  in  which  a  separatii f  the 

metal  at  the  —  pole  either  does  not  take  place  at  all  or 
may  be  prevented  bv  a  slight  quantity  of  free  acid." 

-J.C.  R. 

Chlorides  and  other  Salts,  Improvements  connected  with 
their  Electrolysis  and  the  Evaporation  of  Solutions 
[Fuel  Economy].  II.  Tee,  Liverpool  Eng.  Pat.  6565a 
also  6566,  March  30,  1895. 

See  under  VII.,  page  356. 

/  ctric  Batteries,  Improccmi -nls  in  or  connected  with 
'Carlion  Positive].  C.  P.  Shrewsbury,  F.  L.  Marshall, 
J.Cooper,  London,  and  J.  L.  Dobell,  Modbury.  Eng. 
Pat.  8306,  April  26,  1895. 

Tun  improvement  consists  in  enclosing  the  carbon  electrode 
in  a  porous  cell  which  is  suspended  from  the  lid  or  cover 
of  the  batten,  the  cell  being  large  enough  to  allow  of  the 
free  circulation  of  the  fused  nitrate.      It  is  claimed  that 
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this  arrangement  facilitates  the  combination  of  the  oxygen 
of  the  fused  salt  with  the  carbon  electrode,  and  that  the 
carbon  dioxide  produced  readily  escapes  at  the  top  of 
the  cell  in  a  pure  state.  The  negative  element  is  formed  of 
iron  or  other  suitable  material. — G.  H.  It, 

Electric  Batteries,  Improvements  in  or  connected  with 
[Carbon  Positive].  C.  P.  Shrewsbury,  F.  I,.  Marshall, 
J.  Cooper,  London,  and  J.  L.  Dobeli,,  Modbury.  Eng. 
Pat,  8876,  May  4,  1895. 

The  object  of  this  invention  is  to  simplify  and  improve  the 
construction  of  the  battery  described  in  a  previous  patent 
(Eng.  Pat.  12,483,  June  27, 1894  ;  this  Journal,  1895,  974  ). 
The  battery  consists  of  an  oblong  rectangular  trough, 
of  iron,  divided  by  transverse  plates  of  the  same  material, 
which  extend  to  a  height  below  the  level  of  the  fused 
nitrate.  These  divisions  are  in  electrical  connection  with 
the  iron  trough,  and  form  with  it  the  negative  electrode. 
The  positive  electrodes  are  carbon  plates,  which  are 
enclosed  in  porous  jars  which  pass  through  the  lid  of  the 
battery,  and  are  suspended  from  it  by  flanges  formed  on 
them.  A  rim  surrounds  each  opening  in  the  cover,  and 
fixed  upon,  and  in  electrical  contact  with  the  upper  end  of 
each  carbon  plate,  is  a  corresponding  cover  which  fits  upon 
the  rim  surrounding  the  slot.  Surrounding  the  entire 
group  of  the  carbon  plates  and  their  covers  is  another  rim, 
thus  forming  round  each  opening  a  channel  which  is  filled 
with  a  suitable  alloy  of  low  melting  point.  This  alloy  is 
keyt  fused  by  the  heat  of  the  cell,  and  maintains  electrical 
connection  between  the  positive  plates  while  sealing  the 
cover.  An  inclined  circulation  pipe  connects  the  opposite 
ends  of  the  cell,  and  the  fused  nitrate  enters  this  pipe  at 
the  lower  end,  and  passes  through  it  to  the  upper  end, 
which  is  provided  with  a  perforated  arm  contained  in  a 
recess  in  the  side  of  the  cell.  At  the  opposite  end  of  the  i 
cell  is  a  vaporising  chamber,  which  is  wholly  or  partially 
immersed  in  the  fused  nitrate  which  maintains  it  at  the 
required  temperature.  A  reservoir  containing  nitric  acid 
is  placed  above  the  vaporiser,  and  connected  with  it  by  a 
pipe  and  suitable  valve,  so  that  the  supply  of  acid  can  be 
regulated.  A  pipe  provided  with  a  back  pressure  valve 
connects  the  vaporiser  with  an  injector  placed  near  the 
lower  opening  of  the  circulation  pipe,  so  that  the  acid 
fumes  produced  in  the  vaporiser  are  injected  into  the 
spent  nitrate  and  regenerated. — G.  II.  It. 

Electric  Batteries,  Secondary,  Electrodes  for.  A  Neio  or 
Improved  Method  of  Manufacturing.  H.  Ltitner, 
Niederschonhausen,  near  Berlin,  Germany.  Eug.  Pat. 
780,  Jan.  11,  1896. 

Electrodes  are  manufactured  by  intimately  mixing  oxide 
of  lead  (95)  with  retort  -  carbon  (5)  and  glycerin  (25  ' 
parts).  The  pulpy  mixture  (which  becomes  hot)  is  moulded 
to  the  desired  shape  and  sets  to  a  more  brittle  mass.  It  is 
reduced  electro-chemically  lo  porous  lead,  which  is  pressed 
and  bent  into  flat,  curved,  or  cylindrical  shape. — J.  C.  R. 

Voltaic  Batteries  [Secondary"],  Improvements  in.  T>.  G. 
Fitzgerald  and  W.  C.  Bersey,  Loudon.  Eng.  Pat.  lo.">4, 
Jan.  15,  1896. 

The    object    is    to    construct    a   "  dry  "    (electrolyte)    or 
absorbent  battery  of  low  resistance.     The  absorbent  mix-    , 
tures  preferred  are  compounded  as  follows  :  — 

Parts  by  Weight. 

I.  Sulphate  of  zinc  (commercial) 30 

Yellow  prussiate  of  potash 20 

Granulated  pumice  or  Tripoli  stone 100 

II.  Sniphate  of  iron  (commercial) 22 

Yellow  prussiate  of  potash 20 

Pumice  or  Tripoli  stone  (granulated) 100 

The  absorbent  material  or  mixture  of  materials  is  packed 
in  the  cell  around  the  plates  and  saturated  with  sulphuric 
acid. 

"The  sulphuric  acid  thus  added,  is  of  a  strength  such 
that  the  resulting  liquid  electrolyte  will  correspond  to  acid 
of  a  density  of  about  1  ■  300,  at  which  strength  of  the  acid 
persulphuric  acid  is  not  generated." — J.  C.  It. 


Organic  Compounds,  Improvements  in  the  Reduction  of. 
C.  Kellner,  Vienna,  Austria.  Eng.  Pat.  3090,  Feb.  11 
1896. 

The  inventor  claims  a  process  for  the  reduction  of  organic 
compounds  (in  neutral,  alkaline,  or  acid  solution)  by  inti- 
mate contact  with  an  amalgam  of  an  alkaline  metal  that 
has  been  produced  by  electrolysis  in  a  chamber  separate 
from  the  reducing  chamber.  "  The  reduction  process  is 
not  limited  in  its  application  to  a  determined  class  of  sub- 
stances, but  can  be  applied  in  all  cases  of  reduction  where 
nascent  hydrogen  can  be  advantageously  used  as  a  reducing 
agent.  Thus  the  process  can  be  employed  for  the  reduction 
of  nitrobenzene,  nitrotoluene,  and  in  general  of  the  nitro 
derivatives  of  aromatic  hydrocarbons  or  of  the  carbo-  or 
'sulpho-acids,  and  also  for  the  direct  production  of  azo 
compounds  and  hydrazo  compounds,  by  reduction  of  the 
corresponding  nitro  substances  in  alkaline  solution.  Simi- 
larly the  reduction  of  compounds,  such  as  "  sugar  acid," 
belonging  to  the  group  of  carbon  hydrates,  can  be  effected 
in  acid  solution  by  means  of  the  process." — J.  C.  R. 

(5.)— ELECTRO-METALLURGY. 
Silver,     Mobius's      Electrolytic      Method    for     Refining. 
G.  Faunce.     Oesterr.  Zeits.  fur  lierg.  undHutteuw.  1896, 
44,30. 

The  process   described,  is  in  successful   operation   at   the 
works  of  the  Pennsylvania  Lead  Company  and  elsewhere. 

The  silver  to  be  refined  is  first  treated  by  ordinary  well- 
known  metallurgical  processes  to  reduce  the  quantity  of 
other  metals  present  (lead,  copper,  bismuth,  &c.)  to  at 
most  2  per  cent.  It  is  then  cast  in  sheets  measuring 
45  x  25  x  1-3  cm.  and  weighing  13 — 15  kilos,  each. 
These  serve  as  anodes.  The  cathodes  are  formed  of  thin, 
rolled  sheets  of  pure  silver,  33  x  55  x  2  cm.  in  size.  The 
electrolyte  is  a  solution  of  the  nitrates  of  copper  and  silver, 
to  which  0-5 — 1  per  cent,  of  nitric  acid  is  added  to  prevent 
the  deposition  of  the  copper.  Four  cathodes  and  three 
anodes  are  placed  in  each  cell  at  distances  apart  severally 
of  43  mm. 

The  anodes  are  enclosed  in  muslin  bags  for  the  purpose 
of  intercepting  the  undissolved  matters  which  fall  from 
them  as  the  action  proceeds.  These  consist  of  gold,  bis- 
muth, the  principal  portion  of  the  lead  (in  the  form  of 
dioxide),  and  a  little  silver  and  copper. 

A  sheet  of  woolleu  cloth  stretched  on  a  frame  near  the 
bottom  of  each  cell,  catches  the  silver  as  it  is  removed  from 
the  cathodes  by  a  mechanically-moved  wooden  scraper. 

The  intensity  of  the  current  employed  is  18  amperes  per 
square  foot  of  cathode  surface. 

The  silver  is  collected  from  each  cell  at  intervals  of  two 
days,  the  gold  once  a  week.  The  silver  is  washed  with 
water  and  then  melted  in  graphite  retorts  capable  of  holding 
560  kilos,  each,  and  is  thus  obtained  of  a  fineness  of 
999—999  •  5. 

The  residue  of  gold,  &c,  after  being  melted,  granulated, 
and  treated  with  acid,  gives  gold  of  a  fineness  of  996—998. 

In  the  above  process,  care  must  be  taken  that  the  amount 
of  copper  in  the  electrolyte  does  not  exceed  4 — 5  per  cent., 
as  otherwise  the  silver  is  not  obtained  in  a  pure  state. 

— E.  B. 

Magnesium,  Electrolytic  Preparation  of.  F.  Oettel. 
Zeits.  Elektrotechn.  1695,  2,  394. 
In  the  electrolytic  preparation  of  magnesium  the  difficulty 
hitherto  has  been  due  to  the  fact  that  the  metal  is  not 
obtained  in  compact  masses  but  in  small  spheres  which 
cannot  readily  be  made  to  unite.  This  is,  no  doubt,  due  to 
a  thin  coat  of  magnesia  on  the  surface  of  the  metal,  which 
is  attributed  partly  to  an  impurity  of  magnesium  sulphate 
in  the  carnallite  used  as  raw  material  and  partly  to  the 
presence  of  aqueous  vapour.  It  is  therefore  necessary  to 
remove  the  impurities  and  to  protect  the  melt  from  contact 
with  aqueous  vapour.  A  trace  of  magnesia  still  present 
after  purification  can  be  rendered  harmless  by  the  addition 
of  fluorspar. 

The  author  also  describes  an  apparatus  for  the  prepara- 
tion of  magnesium  on  a  small  scale  in  the  laboratory. 

—A.  K.  M. 
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i  lalena  containing  Zinc,  The  Working  of     W.  Horchers. 

Zeits.  f.  Elektrochem.  2,  277—278. 
For  some  time  chemists  have  sought  a  method  of  trcatiug 
the  galenas  of  Colorado  and  New  South  Wales,  which  con- 
tain silver  and  zinc.  The  mechanical  preparation  of  the 
ores  has  been  improved,  and  the  loss  of  metal  in  this  way 
lessened,  but  hitherto  no  way  of  utilising  the  zinc  has  been 
dev  ised. 

In  1893  the  author  pointed  out  that  any  successful 
method  must  proceed,  after  appropriate  mechanical  treat- 
ment, somewhat  on  the  following  lines: — 1.  Roasting  in  the 
air  at  a  low  temperature.  2.  Completion  of  the  conversion 
of  the  zinc  into  sulphate  by  treating  the  mass  with  sul- 
phuric acid,  or  sulphur  dioxide  and  air.  3.  Lixiviatiou,  to 
extract  the  zinc  sulphate.  4.  Working  up  the  solution  for 
zinc  sulphate,  or  by  electrolysis  for  metallic  zinc.  5.  Smelt- 
ing the  residue  for  crude  lead.  6.  Desilverisation.  Precisely 
this  process  has  been  worked  out  by  the  Broken  Hill  Com- 
pany. Siemens  Brothers  and  Co.  have  undertaken  to 
deposit  the  zinc  from  the  sulphate  solution  at  a  cost  of  72s. 
per  ton,  making  the  cost,  with  the  royalty,  92.v.  per  ton. 
Another  way  of  dealing  with  the  zinc  solution  is  to  precipi- 
tate it  by  magnesia. — .1.  T.  1). 

Antimony,  Electrolytic ;  A  New  Commercial  Product. 
Zeits.  Elektrochem.  1896,  2,  524—525. 
KLEOTRO-nErosiTED  antimony  is  now  beginning  to  appear 
in  the  market  in  very  brittle  grey  plates,  2  mm.  in  tbick- 
ness,  with  the  striated  or  modular  surface  at  the  back,  which 
is  characteristic  of  metals  so  obtained,  but  on  the  other  side 
it  is  smooth,  lustrous,  and,  in  places,  silver  white.  The 
fracture  is  white  and  crystalline,  and  the  depositing  bath 
is  a  solution  of  a  sulphuntimonite.  Analyses  of  the  deposit 
before  and  after  fusion,  are  as  follows  : — 




Unfused. 

Fused  to  Renulus, 

Per  Cent. 
0-OOS 

Trace 

o-ou 

0-288 

P9-6H0 

Per  Cent. 

ironic, 

0-0084 

0-0001 

99-ilsiW 

— W.  G.  M. 

Metals,   Electro-Deposition   of;  by  Alternating    Currents. 
B.  Rosing.     Zeits.  f.  Elektrochem.  2,  [25],  550 — 552. 

It  is  known  that  metals  can  be  deposited  from  solutions  by 
alternating  currents,  but  no  practical  application  has  been 
made  of  this,  because  the  amount  of  metal  deposited  is 
small  in  comparison  with  the  energy  expended.  This  dis- 
advantage can  be  partly  removed  by  using  highly  asym- 
metrical alternating  currents.  Such  currents  can  be 
obtained  by  sending  a  continuous  current  through  a  com- 
mutator provided  with  adjustable  brushes,  so  that  the 
current  which  issues  shall  flow  in  one  direction  for  a  definite 
time  f.  and  in  the  opposite  direction  for  a  much  shorter 
timet/.  The  author's  experiments  are  comparative.  One- 
half  of  a  constant  current  is  sent  directly  through  an  elec- 
trolytic cell  (the  comparison  cell) ;  the  other  half  is  sent 
through  the  above  commutator  and  a  similar  cell  (the  ex- 
perimental cell).  The  metals  deposited  are  copper  and  zinc. 
The  ratios  of f:  d  vary  from  90:10  up  to  95  :  5,  and  the 
ratios  between  the  amounts  deposited  in  the  experimental 
and  comparison  cell-  varj  from  75-G:loo  to  SS-8:100. 
The  results  show  that  the  metallic  deposits  produced  by 
such  alternating  currents  are  denser  than  those  produced 
by  continuous  currents,  lint  they  are  not  sufficiently  e.x- 
e  to  show  how  high  the  ratio  of  /.-  d  can  be  chosen, 
DOr  do  they  indicate  what  is  the  most  suitable  frequency  of 
alternation. —  1).  E.  .1. 


PATENTS. 

Sulphide  Ores  coiii, miing  Zinc  in  Association  with  other 
Metal  or  Metals;  Improvements  in  the  Treatment  if.  for 
the  Separation    ami   Obtainment    of  Metals  contained 


therein.     T.  Parker.  Tettenhall,  Staffordshire.     Eng.  Pat. 
24,8151.  Dee.  21,  1894. 

Roasted  ore  is  treated  with  dilute  sulphuric  acid,  and  the 
solution  is  caused  to  circulate  through  electrolytic  cells, 
until  by  deposition  of  most  of  the  zinc  and  re-formation  of 
sulphuric  acid,  the  acid  strength  of  the  solution  is  restored  ; 
it  is  then  used  for  treating  a  fresh  quantity  of  roasted  ore, 
mil  so  on.  Fresh  sulphuric  acid  is  added  occasionally  to 
make  good  any  loss.  The  negative  electrode  is  zinc  or 
other  suitable  substance,  the  positive  lead  ;  but  when  hydro- 
chloric acid  is  used  instead  of  sulphuric,  a  carbon  or  other 
chlorine-resisting  positive  is  used,  and  the  electrodes  are 
separated  by  a  diaphragm,  whilst  the  residual  solution  is 
not  used  again.  A  suitable  diaphragm  is  figured  and 
described,  having  vertical  wooden  bars,  connected  at  the 
ends  by  cross  bars  and  packed  between  with  porous  material 
(glass  wool). — D.  A  L. 

Electro-Deposition  of  Iron  on  Copper  or  other  Metallic 
Surfaces.  Improvements  relating  to  the.  A.  Hiorus, 
Hanley,  Stafford.     Eng.  Pat.  4660,  March  5,  1895. 

These  improvements  relate  to  the  facing  of  copper  plates 
with  iron.  The  plates  are  dipped  in  a  solution  of  potash  at 
80  1'.,  scoured  with  a  mixture  of  soda  lime  and  powdered 
pumice  stone,  and  washed  in  water.  The '•  striking"  bath 
is  made  up  of  7  oz.  of  animonio-sulphate  of  iron  to  1  gall,  of 
water,  the  anode  being  of  Swedish  or  other  "pure  "  iron.  A 
potential  difference  of  above  5  volts  is  employed  on  this 
hath.  The  plates  are  removed,  again  scoured,  and  treated 
in  a  bath  of  ferrous  sulphate,  6  oz.,  ammonium  chloride, 
3  oz.,  to  1  gall,  of  water,  worked  at  a  temperature  of 
120  F.,  with  a  potential  difference  of  1  volt.  I  Mil  plates  to 
be  re-coated  are  stripped  in  sulphuric  acid  solution,  1  of 
acid  to  10  of  water,  kept  at  a  temperature  of  80°  F.  .\ 
dilute  solution  of  potassium  cyanide  is  used  for  cleaning 
copper  plates  from  stains,  so  as  to  be  ready  to  receive  an 
iron  deposit.  — .1.  ( '.  K 

Analysis.  Electro-Chemical  Method;  which  can  b,  usefully 
applied.  B.  Xcutnanu.  Zeits.  f.  Elektrochem.  2,  231  — 
235  :   252—262  ;  269—272. 

Sec  under  XXIII.,  page  378. 


XII.-FATS.   OILS,  AND  SOAP. 

Cocoa -Butter,  Iodine  Number  and  Rt  tractive  Index  of. 
A.  Strohl.     Zeits.  anal.  Chern.  1896,  35,  166. 

Samples  prepared  from  all  known  trade  varieties  of  Cacao 
gave  iodine  numbers  varying  from  32  "S  to  4  1  •  7.  The  sane- 
variety  may  give  different  numbers  according  to  the  year, 
place  of  origin,  or  ripeness  of  the  fruit.  The  refractive 
indices,  determined  at  40  ,  fell  between  1  ■  (565  and  1  ■  1578. 
A  low  iodine  number  is  generally  accompanied  by  a  low 
refractive  index  and  vice  versa. —  \.  < '.  W. 

Cerotic  and     Helissii      I  existing    Free  in    Beeswax, 

Properties  of.     T.   .Marie.     Bull.    Soc.    Chini.    1S96,   15, 
510. 

Tin;  results  of  analyse- of  cerotic  acid  and  its  esters  agree 
with  the  formula'  ('  .1 1 .,, , <  >j  or  ( '  ,,T I . .<  >.  for  the  acid,  '.'erotic 
acid  is  easily  soluble  in  methyl  alcohol  and  ill  ether,  melissic 
acid  only  slightly.  Methyl  cerotate  crystallises  in  pearly 
microscopic  needles  melting  at  62-5  C.  (Nafzger  gives  60°). 
Methyl  mellissate  has  the  same  appearance  and  melts  at 
74  ■'.('.  Pure  cerotic  acid  in  1  percent,  boiling  alcoholic 
solution  gives  no  precipitate  with  magnesium  acetate;  the 
salt  separate-  on  cooling  to  50°,  but  if  the  cerotic  acid 
contain  melissic  acid,  there  is  an  immediate  precipitate. 

—A.  C.  W. 

Fatty  Acids,  The  Oxidation  of.     T.  Marie.     Bull.  Soc. 
I 'him.  1896,15,  508. 

Commercial  stearic  acid  was  oxidised  by  alkaline  per- 
manganate. From  the  mixture  of  acids  produced,  an  acid 
was  isolated  by  taking  advantage  of  the  great  solubility  of 
its  barium  salt.  This  acid,  boiled  at  1-1  —185°,  and  had 
the  odour  of  normal  valeric  acid.     The  barium  salt  is  stable 
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and  does  not  smell  of  ordinary  valeric  acid  ;  hence,  contrary 
to  general  statement,  normal  and  not  isovaleric  acid  is 
produced  on  the  oxidation  of  stearic  acid.  —  A.  ('.  \V. 

Rosin  and  Rosin   Oil;  Detection  of  Oils  and  Varnishes. 

F.  Dlzer.     Mitt.  k.  k.  Tech.  Gewerbe  Museums  (Vienna), 
1896,  91—92. 

See  under  XXIII.,  page  382. 

Mineral  Oils,  Fatty  Oils  in  ;   Detection  of.     (i.  Halphen. 
Ann.  Chiru.  Anal.  Appliq.  1896^  1,  29. 

See  under  XXIII.,  page  382. 

Lubricating  Oil,  Soap  in  ;    Detection  of.     F.  Jean.     Ann. 
C'nim.  Anal.  Appliq.  1896,1,  31. 

See  under  XXIII. ,  page  382. 

Oils,    Determination    of    the    Heat   of  Bromination    in. 

H.W.  Wiley.     J.  Ainer.  Chem.  Hoc.  18,  [4],  378. 

See  under  XXIII.,  page  384. 

PATENTS. 

Vegetable  Oils,  A  New  or  Improved  Process  for  the 
Treatment  and  Refining  of  During  or  Subsequent  to 
their  "Expression from  Nuts,  Beans,  Seeds,  and  the  like. 

G.  Mitchell,  Lordon.     Eng.  Par.  9153,  .May  S,  1895. 
The  feature  of  this  invention   is  in  the  maintenance  of  a 
vacuum  in  the  vessels  in  which  the  oil  is  purified,  by  which 
the  moisture  can  be  extracted  at  a  low  temperature. 

—J.  J.  K. 

Oleaginous  Materials,  A  New  or  Improved  Testing 
Machine  for.  G.  Mitchell,  London.  Eng.  1  at.  16,571, 
Sept.  4,  189."). 

See  under  XXIII.,  page  377. 

Soap,  A  New  or  Improved.     J.  Stockhausen,  Crefeld, 
Germany.     Eng.  Pat.  2896.  Feb.  8,  1896. 

Castor  or  other  oil  is  sulphonated,  the  excess  of  sulphuric 
acid  being  removed  by  means  of  sodium  chloride ;  then 
60  kdos.  of  caustic  soda  lye,  36°  11,  are  added  to  100  kilos,  of 
sulphonated  oil  and  the  mixture  is  constantly  stirred.  An 
acid  soap  is  ohtained  in  a  gelatinous  state,  which  may  he 
further  neutralised  with  alkali  if  necessary.  It  i-  said  lo 
possess  certain  advantages  when  used  in  dyeing  operations 
and  the  preparation  of  textile  fabrics,  being  perfectly 
soluble  in  water  and  giving  a  clear  solution. — .1.  .1.  K. 

Soaps.  Improrenients  in  the  Manufacture  of  Soft  and  other. 
W.  Hanley,  Gorton.     Eng.  Pat.  3312,  Feb.  13,  1896. 

Potassium  chloride  in  the  proportion  of  4  per  cent,  is 
substituted  for  the  potassium  carbonate  used,  and  is  said  to 
produce  a  better  soap. — J.  J.  K. 

X1II.-FIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(^1.)— PIGMENTS,  PAINTS. 

Antimony  Vermilion,  Formation  of.    J.  II.  Long.     J.  Amer. 
Chem.  Soc.  18,  [4],  342—347. 

The  antimony  vermilion  prepared  in  the  usual  manner  by 
boiling  a  solution  of  tartrate  or  chloride  of  antimony  with 
sodium  or  calcium  thiosulphate,is  impure  from  the  presence 
of  oxychloride.  By  employing  tartar  emetic  and  sodium 
thiosulphate  a  pure  vermilion  was  obtained,  which  analytical 
results  indicated  to  be  Sb,S3. 

Attempts  made  to  produce  the  characteristic  red  pigment 
by  methods  (such  as  the  action  of  sulphides  or  sulphur 
dioxide)  other  than  those  comprising  the  action  of  thio- 
sulphates  on  neutral  or  acid  antimony  compounds,  failed, 
although  the  product  obtained  may  be  antimony  sulphide, 
the  formation  of  the  vermilion  being  apparently  preceded 
by  that  of  an  intermediate  yellow  product,  which  suggests 
that  Sb203  is  at  first  formed  from  the  tartar  emetic  and 
then  acted  on  by  the  free  thiosulphuric  acid.  This  view- 
was  confirmed  by  the  behaviour  of  pure  antimony  trioxide 
when  exposed  to  the  action  of  solutions  of  thiosulphate,  no 


vermilion  being  formed  until  the  mixture  is  acidified  with 
hydrogen  chloride.  That  the  reaction  does  not  commence 
by  the  formation  of  antimony  chloride  is  shown  by  the 
failure  to  precipitate  anything  but  sulphur  when  the  acid  is 
shaken  up  with  the  oxide  and  the  thiosulphate  added  to 
the  filtrate,  whereas  if  the  acid  and  thiosulphate  be  first 
mixed  and  the  oxide  subsequently  added,  even  after 
opalescence  has  set  in,  the  vermilion  begins  to  come  down 
almost  immediately. 

In  working  with  the  pure  trioxide,  however,  it  is  not 
found  possible  to  convert  the  whole  into  vermilion,  even 
after  exposure  for  two  months,  and  the  amount  converted 
diminishes  as  the  percentage  of  thiosulphuric  acid  increases, 
which  is  probably  due  to  the  greater  tendency  of  the 
stronger  solutions  to  decompose,  with  evolution  of  sulphur 
dioxide,  which  in  turn  subsequently  delays  the  action  of  the 
remaining  thiosulphuric  acid — a  fact  experimentally  de- 
monstrated by  the  author. 

From  oxychloride  of  antimony  and  thiosulphate  the 
vermilion  can  be  readily  prepared,  without  the  presence  of 
any  other  acid  than  that  resulting  from  the  decomposition 
of  the  oxychloride  in  water. — I'.  S. 

Zinc    White,  Cause  of  Yellow  Colour  of.     F.   Fuchs  and 
F.  Schiff.     Oesterr  Zeits.  Berg.  u.  Huttenw.  1890,44,29. 

t  'bktaxn  samples  of  zinc  oxide,  in  spite  of  every  endeavour- 
to  maintain  the  manufacturing  conditions  constant,  have  a 
yellpw  tint  which  detracts  from  their  commercial  value. 
This  discoloration  is  commonly  attributed  to  the  presence 
of  iron.  Investigation  made  witli  a  large  quantity  of  the 
material  proved  the  absence  of  iron,  but  led  to  the  detection 
of  0-003  per  cent,  of  cadmium  sulphide.  Seeing  that  zinc 
invariably  contains  cadmium,  the  foitnitous  presence  of 
sulphur  would  cause  the  presence  of  the  strongly  coloured 
sulphide.  Similarly,  small  quantities  of  cadmium  oxide  or 
oxide  of  iron  have  no  sensible  influence  on  the  colour. 
In  order  to  restore  the  pure  white  of  the  zinc  oxide  it  suffices 
to  convert  the  cadmium  srrlphide  i;  to  cadmium  oxide  by 
several  hours'  roasting  itr  air,  but  a  more  radical  remedy 
naturally  consists  in  the  choice  of  pure  zinc  for  the  produc- 
tion of  the  pigment. — B.  B. 

PATENTS. 

Inking  Rollers,  Letterpress  Printers*,  An  lmproced 
Composition  for.  YV.  Murray  atrd  J.  Speirs,  Glasgow. 
Eng.  I'at.  22,449,  Nov.  25,  1895. 

See  under  I.,  page  341. 

( impositions  or  Compounds  for  Removing  Paint.  Im- 
provements in.  W.  V.  Thompson,  Liverpool.  From 
C.S.Bailey,  St.  Augustine.  Florida,  L'.S.A.  Eng.  Pat. 
4249,  Feb.  25,  1896, 

This  composition  consists  of  calcium  sulphide,  10  parts; 
oxide,  40;  barium  oxide,  16  ;  arsenious  acid,  10;  and  soda 
ash,  24  parts.  The  whole  is  mixed  with  water,  starch  or 
other  thickening  material  bemg  added  to  prevent  sediment. 

— F.  H.  L. 

(£.)— RESINS,  VARNISHES. 
Preliminary  Report  on   Two  Burmese  Turpentines.     H.  E. 
Armstrong.     Imp.    Inst.    Scient.    and    Tech.     Research 
Department  Journal,  May  1890,  182. 

The  crude  turpentine  from  Pinus  Khasya  was  a  grey, 
thick,  pasty  mass,  containing  a  quantity  of  small  pieces  of 
wood.  That  from  Pinus  Merkusii  was  more  fluid  and 
cleaner  in  appearance. 

About  T\jijths  of  its  weight  of  oil  was  separated  from 
the  Pinus  Khasya  turpeutine  by  distilling  with  steam,  and 
nearly  T'-Lths  from  the  Pinus  Merkusu  turpentine.  (In  a 
previous  occasion  nearly  1 7  per  cent,  of  oil  was  obtained 
from  a  sample  of  the  first-named  turpentine. 

The  original  turpentine  and  the  distilled  oil,  in  each  case, 
have  a  very  slight  but  agreeable  odour, even  less  pronounced 
than  that  of  French  turpentine.  The  two  oils  are  very 
similar  in  this  respect. 

The  orl  from  Pinus  Khasya  appears  to  be  identical  with 
that  which  the  author  received  from  the  Colonial  and  Indian 
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Kxhibition.  and  examined  several  years  ago,  but  which  he 
was  then  led  to  believe  came  from  the  same  tree. 

The  examination  of  oils  of  this  description  with  a  view 
to  determine  their  precise  composition  is  a  mat'er  of  great 
difficulty.  The  oil  from  Pimis  Khasya  is  strictly  comparable 
with  French  oil  of  turpentine. 

The  oil  from  Pinus  Merkusii  is  very  similar  to  that  from 
Pinns  Khasya. 

Like  French  oil  of  turpentine,  both  these  oils  distil 
within  a  very  narrow  range  of  temperature,  near  to  155°  C., 
but  the  oil  from  Pinus  Khasya  appears  to  contain  a  some- 
what larger  proportion  of  a  constituent  of  higher  boiling 
point. 

The  two  oils  are  very  nearly  alike  in  relative  density 
viz. : — 

P.  Khasya  P.  Merkusii 

at20cC.     0.g627  0-8610 

They  both  turn  the  ray  of  polarised  light  to  the  right,  the 
so-called  specific  rotatory  power  being — 

P.  Khasya  P.  Merkusii 

+  36"  28  +  81"  45 

The  rotatory  power  of  French  turpentine  is  practically  always 
about  36".  The  Pinus  Khasya  oil  now  examined,  agrees 
thus  with  that  previously  obtained  from  British  Burma. 

Practically,  French  oil  of  turpentine  and  that  from  Pi>i7is 
Khasya  exactly  correspond  in  properties. 

Both  these  Burmese  oils  are  of  the  highest  quality,  and 
the  author  believes  they  would  serve  every  purpose  for 
which  oil  of  turpentine  (French  or  American)  is  used. 
They  even  compare  favourably  with  the  French  oil,  which 
is  the  highest  quality  in  the  market. 

The  rosin  left  on  distilling  off  the  oil  would  also,  the 
author  believes,  be  available  for  all  purposes  for  which 
ordinary  rosin  is  used. 

There  is  no  reason,  he  thinks,  why  India  should  not  obtain 
whatever  turpentine  is  required  from  native  sources,  if  the 
industry  can  be  developed,  and  the  cost  of  carriage  he  not 
too  great. 

Rosin  and  Resin  Oil  ;  Detection  of,  in  Oils  ami  Varnishes. 
V.  [Jlzer.  Mitt.  k.k.  Tech.  Gewerbe  Museums  (Vienna). 
1896,91—92. 

See  under  XXIII.,  page  382. 

PATENTS. 

Varnish  {Amber  and  Copal],  Improvements  in  the  Manu- 
facture of.  U.  Flemming,  Cologne.  Eng.  I'at.  8915, 
Max  1,  1895. 
lx  order  to  avoid  the  necessity  for  melting  amber  and 
copal  before  making  them  into  varnishes,  according  to  this 
patent  the  solvent  properties  of  the  chlorhydrins  of  glycerin, 
especially  the  di-  and  the  epi-ehlorhvdrin,  are  made  use  of. 
i  !,,,■  part  of  dry  powdered  gum  kauri  is  moistened  with  an 
equal  weight  of  the  said  solvent,  and  after  a  time  two  parts 
of  alcohol  are  introduced,  the  mixture  being  warmed  till 
solution  is  effected,  l"  to  15  per  cent,  of  linseed  oil  is 
finally  added  to  complete  the  material.  It  forms  a  q nick- 
drying  varnish,  which  may  be  applied  to  wood  without 
previous  "  filling  "  ;  and  it  will  bear  pumice  stone,  or 
polishing  with  linseed  oil.—  Y.  II.  L. 

Linoleum,   Kamptulicon,  ami  other   Floor  Coverings,  Im- 
provements   in    or    relating    In    the    Manufacture    of. 
K.  Klic,  Lancaster,     king.  Pat.  18,937,  ( tut.  9,  1  S95. 
See  under  X .,  page  353, 

Fabrics,    Waterproofing,     Improvements  in    Materials   or 

Compounds   for.     A.  .1.    Boult,   London.      From    L.  P. 

Com   rse,  I  !h  oago.     Fug.  I'at.  2201,  .Tan.  30,  1896. 

Tumi    part-  of  linseed  oil  are  boiled  for  five  Or  six  hours, 

eooled.  mixed  with  one  part  of  blood,  and  the    whole  heated 

at  loo  i  '•  Three  quartet  -  of  a  pari  <>t  va6elin  or  of  a  >imilar 
substance  is  well  worked  into  the  mixture,  and  pigments 
such  as  lamp-black  or  zinc  white  may  also  he  added  either 
obtain  a  particular  colour  or  to  thicken  the  product.  The 
blood  i-  best  used  raw  and  fresh,  and  it  i-  claimed  to  he 
"a  quick  and  good  drier,  while  affording  to  the  fabric  .  .  . 
peculiarly  superior  flexibility  and  softness."-— F.  II.  L. 


(C.)— INDIA-RUBBER,  &c. 

Gutta-Percha,  Analysis  of.     J.  Montpellier.     Ann.  Chim. 

Anal.  Appliq.  ls'.io,  1,  1. 

See  under  XXIII.,  paye  ;is5. 

PATENTS. 

Gutta-Percha  or  its  Compounds,  Treating  for  the  Manu- 
facture <>f  Golf  Balis  and  other  Goods,  Improvements  in. 
J.  H.  B.  Faterson,  Edinburgh.  Eng.  Pat.  10.71.'..  May  30, 
1895. 

The  object  of  this  patent  is  to  refine  gutta-percha  in  such  a 

manner  that  it  shall  be  white  throughout,  and  therefore  the 
better  suited  for  the  pat  poses  indicated,  The  crude  material 
is  treated  with  petroleum  spirit  (sp.  gr.  0-7)  at  40° — 55  ('. 
Water,  somewhat  less  in  volume  than  the  solvent,  is  added, 
and  the  whole  agitated  violently,  and  allowed  to  settle.  The 
clear  solution  is  drawn  oil',  the  aqueous  residue  washed  with 
more  spirit,  and  the  insoluble  portion  thrown  away.  The 
whole  of  the  gutta  solution  is  then  bleached  with  sulphurous 
or  hypochlorous  acid,  well  washed  again  in  water,  and  finally 
the  substance  is  precipitated  by  cooling  the  liquid  below  lh  ('. 
Inning  this  cooling  process  pigments  may  be  introduced  if 
desired.  The  gutta  paste  is  placed  in  a  centrifugal  inaehiue, 
washed  with  fresh  light  petroleum  to  free  it  from  resin,  dried 
in  a  current  of  air,  and  finally  kneaded  under  rolls  or  by 
other  means. — F.  II.  L. 

V,'aterproof  Textile  and  other  Fabrics,  Ornamental  and 
other  Desigvs  upon.  Improvements  in  the  Production  of. 
L.  Mistovski,  Ilevwood,  Lancashire,  Eng.  Pat.  21,511, 
Nov.  13,  1895. 

(ii.Ass,  reduced  to  an  impalpable   powder  and  thoroughly 

sifted,  is  applied  to  the  waterproofed  fabric,  either  uniformly 
all    over    or    in    the    form    of     a    particular    design.       This 

produces  a  "  si  ft,  silky,  and  Luminous  effect  "'  It  farther 
ornamentation,  such  as  the  application  of  colours.  &c,  he 
adopted,  a  second  coat  of  gla-s  may  he  employed  to  obtain 
a  "  shot "  effect,  before  the  final  vulcanisation.  Eng.  Pat. 
1297,  1895  (this  Journal,  1895.  748)  is  referred  to. 

— F.  II.  L. 

XIV.-TANNING,  LEATHER.  GLUE,  SIZE. 

Tannin  Estimation,  Remarks  on  the  Vienna  Method  of. 
.T.  Schneider,     (jasopis  ceskeho  I6karnictva,  1896,  15,  4. 

See  under  XXI II.,  page  385. 

PATENTS. 

Leather,   Artificial,   Manufacture   of.      O.   Thiele   and  J. 

Stocker,  Stargard,  Poinerania,  Germany.     Eng.  I'at.  8960, 

May  6,  1895. 
The  mode  of  manufacture  i-  as  follows: — (1)5  pan 
bone  glue  are  dissolved  in  linseed  oil  heated  to  100!  C,  or 
in  tannin  solution,  or  glycerin  and  paraffin.  (2)  5  parts  of 
caoutchouc  and  10  parts  of  colophony  or  other  resin  are 
dissolved  in  LOO  parts  of  sulphide  of  carbon  and  6  parts  of 
spirits.  The  solution  of  these  materials  occupies  from  12 
to  2  1  hours.  The  two  solutions  are  mixed,  with  continuous 
stirring,  in  a  glazed  closed  vessel.  (8)50  parts  of  ivory 
nuts,  cocoa  or  para  nut-,  are  ground,  boiled  in  glue  solution, 
and  then  dried.  (4)  50  parts  of  cotton  fibre,  or  wool  or 
other  fibre,  are  finely  divide. I  by  suitable  machinery.  The 
materials  referred  to  under  (3)  and  (4)  are  combined  with 
those  referred  to  under  (1)  and  (2)  by  working  them 
together  for  ■<  sufficient  length  of  time  in  a  rag  engine,  and 
.luring  this  process  5  parts  of  carbonate  of  Lime,  an. I  such 
colouring  matter-  as  may  he  required, are  incorporated  with 
the  mass.  In  order  to  produce  a  good  while  colour,  5  parts 
ot    camphor    inu-t    he    dissolved    in    process    (1)    or  (2),  it 

being  then  possible  to  effect  a  thorough  bleaching.  A  silky 
Lustre  is  imparted  to  the  material  by  adding  to  the  product 

ol    operation-  (  U  to   (4)  a    little   acetic  acid    anil  bl 

five  minutes. 

\\  h.n    the  working  of   the  mixture  in  the  lag  engine  has 
been  continued  sufficiently  long,  the  product  i-  spread  out 

ami  dried   in    the    air    for   1  or  2   hour-.      The    dried    ma--    is 
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rolled  to  the  desired  thickness  and  thru  passed  through  a 
mixture  of  concentrated  nitric  and  sulphuric  acids  in  ordi_*r 
to  remove  the  fibrous  particles  visible  on  the  surface  and  to 
impart  to  the  whole  a  homogeneous,  horn-like  appearance. 
Washing  and  drying  follow,  and  the  mass  is  introduced  into 
a  solution  of  camphor  in  ether j  it  is  then  again  rolled,  the 
rollers  being  heated  to  about  .'Ml  (.'.  The  proportions  above 
given  can  be  varied  within  certain  limits.  A  recipe  for  the 
substitution  of  bone  glue  for  caoutchouc  is  given.— A.  G.  B. 

Inhiny  Rollers,  Letterpress  Printers',  An  Improved 
Composition  for.  W.  Murray  and  .1.  Speirs,  Glasgow. 
Eng.  Pat  22,449,  Nov.  25,  1895. 

See  under  I.,  page  341. 


XY -MANURES,  Etc. 

Sulphate  af  Ammonia  as  a  Fertiliser.     U.S.  Consular 
Reports,  April  1896,  547. 

According  to  a  report  from  Consul  Seymour,  of  Palermo 
dated  January  2'A,  1896,  experiments  made  iu  that  consular 
district  with  sulphate  of  ammonia  as  a  fertiliser  for  the 
citrus   and    the    vine    have    proved    very   satisfactory,    the 

results  being  a  good  healthy  growth  imparted  to  the  plant. 
uniting  with  the  increase  of  fruitage  tin  improvement  in 
quality.  The  best  results  are  obtained  by  mixing  the 
sulphate  of  ammonia  with  the  natural  fertilisers. 

Fertilisers.    Commercial ;    Phosphoric    Acid    in.    Various 
Modifications  of  the  Pemberton  Method  of  Determination. 
F.  G.  Veitch.    J.  Amer.  Chem.  Soc.18,  [4],  389. 
See  wider  XXIII.,  page  381. 

Alumina  in  Phosphates,  Determination  of.     H.  r,asne. 
Bull.  Soc.  Chim.  1896,  118,  146,  and  237. 

See  under  XXIII.,  page  381. 


XYI.-SUGAB.  STARCH.  GUM.  Etc. 

Sugar    Industry,    Advance    in,  for  the    Last    Quarter    of 
189o.     Dingler's  Polyt.  J.  1896,  299,  118  and  166. 

J.  M/unier  (Die  deutsch  Zuckerind.  1895,  20,  1743)   has 

found  that  the  sugar  prepared  from  beetroots  infected  with 
dry-rot  has  a  grey  colour.  Inasmuch  as  the  juice  from  such 
roots  contains  alkaline  sulphides  and  salts  of  iron,  a  double 
sulphide  of  potassium  and  iron  is  formed,  the  sodium  analogue 
of  which  is  well  known  in  the  soda  industry  as  an  objection- 
able compound  possessing  considerable  tinctorial  properties. 
According  to  Lunge's  investigations,  this  sulpho  compound, 
even  when  present  in  some  parts  per  million,  produces  a 
pale  to  dark  green  or  brown  coloration  according  to  the 
concentration.  Now  a  combination  oi  the  dark  green  with 
the  natural  yellow  colour  of  the  raw  sugar  will  give  rise  to 
a  grey-eoloured  product.  If  dilute  acetic  acid  be  poured 
over  grey  sugars,  the  sulpho  salt  is  decomposed,  and  the 
yellow  colour  of  the  raw  sugar  reappears.  The  sulpho  salt 
is  soluble  in  the  alkaline  sugar  liquor,  and  is  partially  precipi- 
tated, but  never  completely,  during  the  saturation  process,  a 
portion  remaining  in  solution  even  when  the  reaction  of  the 
liquor  is  neutral.  The  sulpho  salt  may  perhaps  be  formed  by 
the  decomposition  of  albuminoids,  or  it  may  owe  its  origin  to 
the  presence  of  sulphuretted  hydrogen  in  the  carbon  dioxide 
employed  for  saturation.  The  juice  from  normal  beet 
always  has  an  alkaline  reaction,  and  sulphuretted  hydrogen 
cannot  be  detected  in  it.  Notwithstanding  the  fact  that  the 
juice  is  warmed  to  80°  C,  the  albuminoids  can  only  partially 
separate,  for  the)  were  found  in  the  scum  which  forms  over 
the  boiling  masb.  If  slaked  or  unslaked  lime  be  added  to  raw- 
juice  raised  to  80J  C.  according  to  the  time  and  the  quantity 
of  lime  employed,  the  nitrate  gives  a  distinct  brown  colora- 
tion with  basic  lead  acetate,  which  indicates  the  presence  of 
alkaline  sulphides.  Conditions  of  working  which  hinder  the 
precipitation  of  the  albuminoids  before  the  addition  of  lime, 
such  as  alkaline  raw  juice,  inefficient  preliminary  heaters, 
the  adoption  of  too  low  a  temperature  during  diffusion,  an 
undue  addition  of    iirne,    or  inappropriate   defecation  with 


caustic  lime,  tend  to  produce  a  grey  coloration  of  the  raw 
sugar.  The  sulpho  salt  maybe  decomposed  bypassing  a 
emu]  rcs-ed  current  "i'  nil-  through  the  warm  liquor  at  the 
first  saturation.  If  carbon  dioxide  gas  of  about  20 — 29  per 
cent,  be  made  use  of,  which  contains  about  0 — -10  per  cent. 
of  oxygen,  it  is  probable  that  the  decomposition  of  the 
sulpho  salt  is  attained. 

Maxwell  (Sugar  Cane,  1895,  27,  575).  has  investigated 
the  efficacy  of  certain  chemical  substances  employed  in 
defecating  raw  juice,  namely,  sulphurous  acid,  acid  phos- 
phate of  lime,  and  lime.  When  gaseous  sulphurous  acid 
is  passed  into  the  juice,  the  density  is  raised  to  0'3°  Hx., 
with  moderate  decolorisation  and  coagulation.  The  inver- 
sion is  slight  iu  the  cold,  very  appreciable  at  60  ,  and 
considerable  in  the  case  of  hot  thick  liquor  through  which 
the  gas  has  been  passed  until  good  decolorisation  is 
attained.  Acidity  due  to  calcium  aeid  phosphate  has 
about  the  same  inverting  power  as  that  due  to  sulphurous 
acid,  and  accordingly  apjiears  to  invert  sugar  more 
n  adily  than  phosphoric  acid.  Sulphurous  is  more 
efficacious  as  au  antiseptic  than  other  acids.  Both  agents 
precipitate  the  albuminoids  present  in  the  juice,  but 
sulphurous  acid  only  does  so  when  a  considerable  quantity 
has  been  absorbed.  Gums  or  pectins  are  not  precipitated 
by  either  of  these  agents,  although  lime  at  a  high  temperature 
effects  their  pn  cipitation,  as  also  that  of  the  greater  portion 
of  the  albuminoids.  In  consequence  of  the  inversion  caused 
by  acidic  defecating  agents,  the  juice  should  only  be  treated 
with  them  in  the  cold,  and  must  be  neutralised  before  heating 
with  lime.  Good  working  results  are  attained  if  the  juice, 
after  being  rendered  alkaline  with  lime,  is  neutralised  with 
acid  phosphate  and  heated.  It  is,  however,  advisable  to 
make  use  of  sufficient  phosphate  to  produce  an  acid 
reaction,  otherwise  much  lime  will  remain  in  the  juice,  in 
combination  with  organic  acids,  and  the  acidity  produced  by 
the  organic  acids  set  free  by  the  small  excess  of  phosphate 
causes  but  slight  inversion. 

The  bleaching  effect  of  sulphurous  acid  takes  place  only  in 
acid  solution  ;  after  the  neutralisation  the  juices  which  have 
been  treated  with  phosphates  are  usually  better  in  colour 
because  it  causes  the  precipitation  of  pigments.  Sulphurous 
acid  has,  however,  a  strong  bleaching  effect  upon  caramel-like 
products.— J.  I..  B. 


Sugars,  Molecular  Modifications  of,  The  Cause  of  Multi- 
rotation.  C.  Tanret.  Bull.  Soc.  Chim.  1896,  15. 
349—361. 

It  i^  shown  that  certain  sugars  can  exist  in  two  or  more 
isomeric  forms,  each  possessing  a  rotatory  power  peculiar  to 
itself,  and  that bi-rotation  and  other  changes  in  the  rotatory 
power  observed  under  varying  experimental  conditions 
(alterations  in  the  concentration  of  solutions,  influence  of 
heat,  alcohol)  are  due  to  the  preponderance — in  any  par- 
ticular case — of  one  of  these  modifications. 

When  a  sugar  is  dissolved  in  water,  the  /3-  (or  ordinary 
stable)  modification  is  formed.  The  transformation  is  com- 
plete, however,  only  in  dilute  solutions.  Beyond  certain 
limits  of  concentration,  the  conversion  of  the  solid  (a-) 
sugar  into  the  ^-variety  is  only  partially  effected,  and  in 
consequence  the  rotatory  power  is  increased.  This  is 
particularly  the  case  with  dextrose  and  galactose.  The 
rotation  of  a  concentrated  solution,  falls,  not  immediately, 
but  gradually  to  the  normal  value,  when  diluted  witli  water. 
The  specific  rotation  of  a  sugar  in  alcoholic  solution  maybe 
greater  or  less  than  in  aqueous  solution.  Iu  the  former 
case  this  is  due  cither  to  its  incomplete  transformation  into 
the  ^-modification,  or  to  the  formation  of  a  third  variety 
pi  isscssing  increased  optical  activity.  Similarly,  a  diminution 
in  the  rotatory  power  is  owing  to  the  production  of  a  third 
(7-)  species  of  the  sugar.  In  the  case  of  galactose  the 
7-modification  has  been  isolated  in  the  crystalline  state. 
In  general,  the  influence  of  heat  on  sugar  solutions  resembles 
that  of  alcohol;  both  diminish  the  specific  rotation  of 
lactose,  galactose,  and  arabinose,  and  increase  that  of  xylose. 
On  the  other  hand,  the  rotation  of  dextrose,  although 
diminished  by  alcohol,  is  only  sensibly  influenced  iu  very 
strong  solutions  at  an  elevated  temperature,  by  heat. 

— H.  T.  P. 
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Beetroot  in  Germany.     Chamber  of  Commerce  Journal, 
April  1896,  58. 

From  the  results  of  the  campaign  of  1895-96,  the 
difference  in  the  production  of  beetroot  iu  Germany  ;is 
compared  with  that  of  France  appears  to  be  a  very  drastic 
one.  The  Freisinnige  Zeitung  reports  on  the  subject  of 
statistics  for  January  as  follows  : — 


factories  in  operation 

\n:i  plant. -.I  w  ith  beetrool Hd. 

Crop  of  beetroot  harvested T. 

Sugar  produced 

Production  oi  sugar  per  head. . .    Qs. 
Production  of  beetroot  per  head     .. 
Sugar  obtained  from  beetroot  . . 

n>t  worked  up  per  factory    Qs. 
Receipts  from  the  production  of  M, 

sugar  per  head  (28  M.  per  100 

kilos.). 
Quantity  of  beetroot  required  to   Qs. 

produce  1  q.  of  sugar. 


Germany. 

France. 

397 

355 

374,174 

! ; 

11,672, 

5,411,000 

1,610, 

i;7<i,ii(«i 

48  "03 

3S-48 

31V94 

270-42 

13-25 

L2-O0 

294*000 

152*420 

0-1190 

II-T7H 

■  '"< 


According  to  these  flgures  the  production  of  beetroot  and 
sugar  per  head,  also  the  yield  of  the  beetroot,  is  therefore 
considerably  larger  in  Germany  than  in  France,  and  our 
contemporary  remarks  that  they  speak  very  powerfully 
against  an  increase  in  the  premium. 

PATENTS. 

Starch  from  Saw  »r  Crude  Starch,  Process  for  obtaining 

Pun.     W.  von  Siemens,  Berlin,  and   ( t.  N.  Witt,  Berlin. 
Eng.  Pat.  24,155,  Dee.  20,  1895. 

1!t  "raw  or  crude  starch"  the  inventors  mean  the  starchy 
product  obtained  from  cereals,  &c.  by  levigation  in  the 
usual  manner.  The  object  of  this  invention  is  to  prepare 
from  this  a  pure  starch  which  will  be  colourless,  and  have 
the  cellulose  membrane  of  the  starch  grain  so  acted  upon  as 
to  readily  yield  to  any  chemical  treatment ;  a  starch  thus 
prepared  is  readily  converted  into  sugar  by  mineral  acids 
without  a  vestige  of  bad  odour  and  yields  a  perfectly  smooth 
paste  when  treated  with  boiling  water  or  potash,  &c. 
This  pure  starch  is  prepared  as  follows: — The  crude  starch 
is  stirred  up  with  water,  and  a  saturated  solution  of  potassium 
permanganate  is  added  until  the  pink  colour  of  the  latter 
persists  in  the  liquid.  The  manganese  peroxide  formed  by 
the  decomposition  of  the  permanganate  is  deposited  in  a 
state  of  extreme  division  on  the  starch,  which  thereby 
assumes  a  brown  colour.  The  starch  is  thin  well  washed 
and  treated  with  a  dilute  solution  of  hydrochloric  acid, 
varying,  according  to  the  nature  of  the  starch, from 0*5  per- 
cent. As  soon  as  a  sample  of  the  starch  when  treated  with 
alkali  gives  a  perfectly  clear  solution,  the  starch  is  filtered 
off  and  freed  from  excess  of  aiangauese  peroxide  by  sul- 
phurous acid  or  dilute  bisulphite,  washed,  and  dried. 

—A.  L.  S. 

Sugar-refining,  Improvements  in.     M.  Zahn,  Artern,  Thur- 
ingia,  Germany,     ling.  Pat.  3S65,  March  21,  1896. 

In  place  of  using  ordinary  steam  for  washing  sugar  in  the 
centrifugals,  the  inventor  proposes  to  use  superheated 
steam  ;  by  s"  doing  he  states  that,  much  Loss  of  sugar  is 
avoided.  Also  he  introduces  into  the  last  portion  of  the 
steam  the  required  amount  of  "  blue*'  mixed  with  a  small 
quantity  of  water  or  syrup,  and  thus  the  blueing  of  the 
sugar  is  conveniently  effected,— A.   1,.  S. 

XVII.-BREWING.  WINES.  SPIRITS.  Etc. 

Fermentations  caust  <l  hi  Friedlander's  Pn>  umococcu  j. 
L.  Grimbert.     Hull.  Soc.  I'him.  1896,  87—96. 

The  results  obtained  in  the  fermentation  referred  to  arc 
summed  up  as  follows:  —  1.  The  products  of  the  fermenta- 
tion are,  ethyl  alcohol,  acetic  acid,  levo-rotatory  lactic  acid. 
and  succinic  acid.  2.  Whilst,  however,  glucose,  galactose, 
arabinose,  mannite,  and  glycerin  give  levo  rotatory  lactic  acid 
and  no  succinic  acid,  saccharose,  lactose,  and  maltose  give 
both,   whilst  dulcite,  dextrin,  and   potatoes    produce    only 


succinic  acid  without  a  trace  of  lactic  acid.  'S.  The  acetic 
acid  produced,  i-  always  obtained  pare  :ind  free  from  both 
formic  and  propionic  acids.  I.  Ethyl  alcohol  i-  formed  in 
smaller  quantities  than  the  other  products,  in  some  cases 
being  absent,  as  in  the  fermentations  of  potatoes  and 
arabinose,  and  only  present  in  traces  in  the  fermentations 
of  glucose,  saccharose,  or  maltose.  In  dextrin  fermenta- 
tions it  is  mixed  with  a  small  quantity  of  higher  alcohols. 
5.  Most  striking  is  the  behaviour  of  the  two  isomerides 
mannite  and  dulcite,  the  former  giving  levo-rotatory  lactic 
acid,  whilst  the  latter  yields  only  succinic  acid,  furnishing  a 
rare  example  of  a  ferment  giving  different  products 
according  to  the  nature  of  the  sugar  decomposed. — T.  A.  I.. 

Schizosacckaromyct  s  Pombe,  Pin  Dextrin-fermenting 
)  east,  and  its  Practical  Employment.  F.  Rothenbach. 
Zeits.   far  Spiritusind.    L896,  19,  58,  59,  71,  87,  $8,  104, 

105,  111,  112,  119,  120. 

Tins  yeast  was  fust  described  by  Saare,  who  obtained  it 
from  an  African  beer  (Zeits.  fur  Brauerei,  1890).  Sec  also 
this  Journal,  1896,  127. 

It  is  considered  to  ferment  dextrin,  as  it  will  attenuate 
malt  worts  lower  than  Frohberg  yeast,  the  latter  being 
considered  able  to  ferment  all  the  sugars  present.  However, 
to  place  the  matter  beyond  doubt,  a  solution  of  dextrin  was 
prepared  which  gave  no  coloration  with  iodine  aud  DO 
osazone  with  phenylhydrazine,  a  little  asparagin  and 
mineral  nutritive  matter  v,  ere  added,  and  the  solution  seed)  d 
with  this  yeast.  About  one-half  of  the  dextrin  ".<- 
fermented. 

At  temperatures  of  55° — (">5°  F.  Pombe  yeast  ferment- 
slowly  and  acts  like  a  low-fermentation  yeast  ;  at  tempera- 
tures of  85° — 95°  F.,  fermentation  proceeds  very  rapid!) 
and  as  with  high-fermentation  yeasts.  Pombe  yeast 
produces  a  much  larger  amount  of  acidity  than  other  yeasts, 
nearh  or  quite  10  times  as  much  ;  it  ha-  :i  destructive 
action  on  bacteria  ;  when  sown  in  a  malt  wort  which  had 
been  strongly  infected  with  various  bacteria,  it  fermented 
as  usual,  and  during  the  fermentation  the  bacteria  were 
found  to  be  destroyed;  this  latter  property  has  probably 
some  connection  with  its  acid-producing  power. 

Comparative  experiments  were  made  on  the  attenuative 
power  of  Pombe  yeast  and  a  distillery  yeast  of  high 
attenuative  power ;  a  wort  was  prepared  such  as  would 
occur  iu  a  distillery,  containing  flee  diastase  ;  the  formei 
yeast  was  always  lound  to  attenuate  the  wort  the  most  : 
and  when  mixtures  of  the  two  yeasts  were  employed  the 
attenuation  was  always  considerably  lower,  a  result  which 
may  perhaps  be  caused  by  the  enzyme  of  Pombe  yeast 
hydrolysing  the  dextrin  to  sugar,  which  is  then  fermented 
by  the  other  yeast. 

In  a  wort  prepared  from  potatoes,  Pombe  yeast  does  not 
increase  satisfactorily  :  this  difficulty  was,  however, overcome 
by  the  addition  of  a  small  quantity  of  ammonium 
phosphate.  Some  fermentations  were  made  on  the  large 
scale  iu  distilleries,  pitching  with  Pombe  yeast  instead  of 
that  usually  employed  ;  they  were  not  at  all  satisfactory, 
the  difficulties  being  chiefly  caused  by  too  slow  reproduction 
and  fermentation. —  A.  L.  S. 

Mall  mul  Beer  Worts,  Nitrogenous  Constituents  "/'. 
E.Erich.     Der  Bierbrauer,  1895, 10,  146, 

Thk  conclusions  are  : — 

1.  The  analytical  separation  of  albuminoids,  peptone-, 
and  amides  cannot  as  yel  be  satisfactorily  effected.  By 
Stutzer's  method  (copper  hydrate  and  phosphotungstic 
acid)    more    peptones    but    less    amides    and  albuminoids 

are  found  than  by  the  lead  acetate  tannin  proce-s.  In 
the  latter,  the  filtrate  from  the  albumin  precipitate 
should  be  completely  freed  from  lead  before  the  separation 
o!  the  peptones  is  attempted. 

2.  I  luring  the  germination  of  barley,  the  albuminoids  are 
peptonised  to  an  extent  proportionate  to  the  degree  of 
growth — at  least  within  the  limits  obtaining  in  practical 
malting.  At  the  same  time,  those  constituents  that  produce 
turbidity  (glutens)  correspondingly  disappe  r. 

:i.  A  further  peptonisation  of  the  albuminoids  takes  place 
when  malt  is  mashed,  the  temperature  most  favourable  to 
the  action  being  about  50°  C.     A  slight  tendency  to  gluten 
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turbidity  may  be  overcome  by  prolonged  mashing  at  the 
above  temperature. 

4.  In  respect  to  nutritive  power  as  yeast-food,  peptones 
ami  amides  are  about  on  a  level,  and  both  greatly  excel  the 
albuminoids.— H.  T.  P. 

Lupulin,    Chemical    Constituents  of.       II.    Seyfferl     and 
K.  v.  Antropoff.    Zeits.  f.  d.  ges.  Brauwesen,  1896,  19, 

1— ;.. 

The   results   arrived  at    are   summarised   as    follows   :  — 

1.  Bungener's  acid  (Hopfenbittersiiurc)  is  identical  with 
the  £-acid  obtained  from  the  petroleum  ether  or  ethereal 
extract,  after  precipitation  of  the  a-body  with  lead  acetate. 

2.  The  a-  and  /3-acids,  on  treatment  of  their  ethereal 
solutions  with  potash,  suffer  no  decomposition  beyond  the 
formation  of  a  slight  amount  of  resin.  3.  [termer's  acid 
(Bittersaure)  cannot  be  identical  with  the  a  acid. 
4.  Besides  the  two  known  a-  and  /3-acids,  no  third 
crystalline  substance  of  similar  nature  could  be  deti 
The  yellow  crystalline  substance  found  in  the  7-resin 
appears  to  possess  the  character  of  a  weak  acid,  but  to 
belong  to  a  quite  different  class  of  compounds.  .">.  The 
hop  resins  are  mixtures  of  substances  in  different  stages  of 
decomposition  ;  Havduck's  modifications  appear  to  be 
present  in  the  decomposition  products.     6.  The  quantitative 

rmination  of  the  a-  and  /3-substanee-  can  be  best 
effected  by  extraction  of  the  hops  with  ether,  evaporating 
the  extract,  and  exhausting  the  residue  with  petroleum 
ether. — A.  K.  M. 

Wines,  Svxel;  Investigation  ami  Valuation  of.     M.  Barth. 

Kor^ehunsrsber.    Lebensmittel,     Hyg.,     forens.     (hem.. 
Pharroakogn.  1896,  3,  20. 

Tokay  wines  partake  of  the  character  of  concentrated 
wines  made  from  somewhat  over-ripe  grapes  without 
addition  of  Migar  or  alcohol.  Szamorodni  wine  contains  in 
100  c.e.  at  least  3  grms.  of  sugar-free  extract,  0-2  grm.  ash, 
and  0  04  grm.  phosphoric  acid.  The  glycerin  content  is 
proportionally  high,  and  never  falls  below  the  observed 
limit  for  the  better  German  wines.  The  sugar  consists 
chiefly  (70  per  cent,  or  more)  of  levulose.  In  sweet  Tokay 
of  the  first  quality  the  sugar-free  extract  amounts,  even  in 
the  poorer  specimens,  to  3'5  grms.  per  100  c.c  ,  and  with  a 
sugar  content  of  8  per  cent,  and  upwards  it  is  at  least  4 
irrms.  per  loo  c.c.  The  ash  in  the  same  braud  is  not  lower 
than  0  25  grm.  per  100  c.c,  nor  is  the  phosphoric  acid 
lower  than  0  ■  06  grm.  per  100  c.c. ;  the  proportion  of 
glycerin  to  alcohol  is  very  high.  The  common  Hungarian 
sweet  wines  also  have  a  sugar-free  extract  of  3  grms.,  an 
ash  of  0  •  24  grm.,  and  a  phosphoric  acid  content  of  0  •  04  grm. 
per  100  e.c. ;  the  glycerin  is  somewhat  lower  than  ii 
German  wines,  and  levulose  is  the  predominant  sugar. 
The  so-called  Greek  dry  wines  are  not  concentrated  wines  : 
they  contain  2-4  grms.  of  sugar-free  extract,  0' 2  grm.  of 
ash, and  0-017  grm.  of  phosphoric  acid  per  100c. c.  ;  if  they 
contain  added  alcohol,  this  is  not  more  than  2  per  cent. ; 
levulose  forms  the  larger  portion  of  the  little  still 
unfermentcd  sugar.  Greek  sweet  wines  contain  at  least  :S 
grms.  of  sugar-free  extract,  0-24  grm.  of  ash,  and  0' 03 
grm.  of  phosphoric  acid  per  100  c.c.  The  glycerin  content 
of  these  wines  is  lower  than  that  of  Tokay  wines,  since 
added  alcohol  is  present,  although  at  least  6  grms.  of 
alcohol  per  100  c.c.  are  derived  from  fermentation  of  the 
must  ;  levulose  is  the  preponderating  sugar  and  it- 
proportion  to  the  dextrose  varies  from  55:45  to  66:34. 
The  sulphuric  acid  should  not  exceed  0-092  grm.  nor  the 
chlorine  0-03  grm.  per  100  c.c. 

The  methods  adopted  for  the  examination  of  the  above 
wines  were  those  commonly  in  use. — A.  G.  B. 

Wine,  Oceurience  of  Copper  in.     H.  Karsten.     Zeits. 
osterr.  Apoth.  Ver.  1896,  34,  84. 

Is  Switzerland,  attacks  resembling  those  of  dysentery, 
following  the  consumption  of  a  certain  wine,  were  traced 
bv  the  author  to  the  use  of  copper  sulphate  as  a  means  of 
protecting  the  grape  vines  from  the  ravages  of  disease 
fungi.     Copper  sulphate  solution  is  employed  in  the  form 


of  a  spray,  and  appears  to  be  in  some  way  retained  by  the 
unripe  grapes.  A  polished  knife  blade  dipped  into  the  wine 
in  question  for  12  hours  became  covered  with  a  distinct  film 
of  metallic  copper. — H.  T.  P. 


Alcohol  Vinegar,  Insufficii  not  of  the  M,  /hints  employed  for 
the  Detection  of.  II.  Quantin.  Monit.  Scient.  1896, 
March.  10,  171—176. 

Sixer,  it  is  impossible  to  trace  "  wine  vinegars  "  chemically 
to  their  natural  source,  it  i-  necessary  to  make  a  further 
study  of  the  properties  of  such  vinegars  tor  the  purpose  of 
identification.  In  the  meantime  it  i-  proposed  to  make 
compulsory  the  introduction  into  the  alcohol  used  in  manu- 
factures of  some  substance  readily  detected,  and  at  the  same 
time  unobjectionable  from  a  hygienic  point  of  view. 
Phenol phthaleiu  would  he  very  suitable,  and  in  quantities 
of  5 — 6  mgrm.  per  litre  is  quite  harmless.  By  this  addition 
the  object  in  view  would  be  precisely  attained.— X.  H.  J.  M. 


PATENTS. 

Yeast,  Improvements  in  and  relating  to  the  Production  of. 
II.  H.  Lake,  London.  From  J.  Effront,  Brussels, 
Belgium.     Eng.  Pat.  4598,  March  4,  1 

Yi  a-t  is  cultivated  in  a  wort  prepared  from  maize,  rice,  or 
other  cereals,  to  which  has  been  added  a  small  amount  of 
hydrofluoric  acid,  salicylic  acid,  or  other  antiseptic.  The 
crop  of  yeast  is  then  sown  in  a  similar  wort  containing 
a  greater  amount  of  antiseptic,  and  the  crop  obtained  in 
one  containing  a  still  greater  amount,  and  so  on  until  the 
amount  of  antiseptic  is  as  great  as  possible.  The  yeast  is 
then  separated  by  filtering  the  whole  of  the  fermented  wort 
through  a  filter  press,  a  :d  the  pressed  yeast  dried  bv 
exposure  to  the  air  or  in  a  suitable  vacuum  apparatus,  but 
not  at  a  higher  temperature  than  40°  or  50  C.  Yeast  thus 
prepared  is  said  to  retain  its  vitality  for  a  length  of  time. 

The  claim  is  for  a  process  of  preparing  a  special  yeast 
called  "  dregs  yeast,"  the  characteristic  feature  being  the 
recovery  of  the  yeast  from  a  fermented  wort,  bv  retaining 
it  with  the  said  dregs  by  filtration  and  desiccation.  The 
yeast  obtained  is,  it  is  said,  of  particular  physiological 
character,  and  of  an  absolute  unchaugeabilitv. — A.  L.  S. 


Grain.  Pneumatic  Malting  of;  Improvements  in  or  relating 
to  the.  A.  Kinder.  London,  and  H.  Baird,  Glasgow. 
Eng.  Pat.  6661,  April  1,  1895. 

Is  the  working  of  a  pneumatic  malting  drum,  difficulty  has 
been  found  in  passing  the  air  uniformly  through  the  whole 
mass  of  the  grain,  as  the  thickness  of  grain  between  the  inlet 
aud  outlet  channel  is  much  less  in  that  portion  of  the  drum 
which  happens  to  be  uppermost  at  any  one  time.  In  order 
to  obviate  this  the  inventors  propose  to  shut  off  the  air 
current  from  that  portion  of  the  drum.  This  is  effected  by 
two  radial  vanes  pivotally  mounted  within  the  central  air 
conduit ;  these  vanes  extend  from  end  to  end  of  the  conduit. 
Each  end  of  the  space  occupied  by  the  vanes  is  suitably 
blocked,  so  that  the  space  between  them  forms  a  closed 
chamber  from  which  the  air  currents  are  excluded. 

During  the  latter  stages  of  malting,  instead  of  passing 
fresh  air  through  the  grain,  the  inventors  circulate  the  air 
over  and  over  again :  by  so  doing  they  claim  that  the 
withering  is  more  efficient.  The  air  is  suitably  attempered 
between  each  passage. — A.  L.  S. 

Brewers'  Befuse,  Grains,  and  the  'rike,  Improvements  in 
or  relating  to  Apparatus  for  Drying.  E.  Makin,  Man- 
chester.    Eng.  Pat.  9835,  May  18    I-S95. 

This  relates  to  improvements  of  Eng.  Pat.  18,833  of  1891 
(this  Journal,  1892,  932).  The  substances  to  be  dried  are 
introduced  into  the  hot-air  current  as  it  enters  the  rotating 
drying  drum.  The  dried  material  is  carried  forward  by  the 
air  current  and  passes  out  with  it.  The  interior  of  the 
drum  is  fitted  with  baffle  plates  in  order  to  prevent  a  too 
rapid  passage  of  the  materials  through  it. — A.  L.  S. 
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Liquids,  Fermented  and  Distilled,  Improvements  in  Pro-  ' 
cesses  of  Manufacturing.  A.  Myers,  Philadelphia, 
U.S.A.  Eng.  Pat.  2587,  Feb.  I.  1S96. 
In  the  preparation  of  a  wort  for  distillers  it  is  customary, 
when  using  raw  grain,  to  employ  a  small  quantity  of  malt, 
in  order  to  supply  the  diastase  necessary  to  convert  the 
stare],  into  sugar.  The  inventor  states  that  the  hull  or 
bran  of  the  grain,  which  is  separated  in  the  milling  process, 
contains  diastase,  and  may  be  substituted  for  the  malt 
commonly   used. 

The  brim  is  soaked  in  five  to  six  times  its  weigh!  of  water 
at  a  temperature  of  75  F.  lor  from  IS — 36  hours.  The  mix- 
ture  is  added  to  the  well-boiled  mash  when  it  has  cooled  to 
155  I',  in  the  proportion  of  6 — 12  Tb.  of  bran  to  each  bushel 
of  malt.     The  process  is  then  carried  on  as  usual. — A.  L.  8. 


XVIII.— POODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

{A.-)—  FOODS. 

Bakeries,  Petroleum  Residues  Used  in.     Dunbar.    D.Med. 

Wochenschr.  1896,  22,  33. 
Mineral  oil  is  said  to  be  used  for  smearing  bread  arid 
other  articles  which  are  baked,  in  order  to  prevent  adjacent 
loaves  from  sticking  together.  Fatty  oil  has  hitherto  been 
used,  but  at  the  present  time  a  petroleum  residue  is 
employed,  known  to  commerce  as  bakers'  oil  (Iirotol). 
Illness  has  been  traced  to  this  practice  in  Hamburg,  for  it 
appears  that  the  oil  is  not  dissipate. 1  in  the  baking,  but 
penetrates  to  a  depth  of  some  millimetres  into  the  crust 
and  causes  digestive  disturbances. — D.  li. 

Gelatin  in  Meat  Extracts  and  Commercial  Peptones, 
Estimation  of.    A.  Stutzer.     Zeits.  anal.  (  hem.  34,  568. 

Nee  under  page  XXIII.,  page  386. 

Butter,  Method  for  Determining  the  Purity  of,  by  Means  of 
Ike  Density.     B.  I'.rnlle.     Comptes  rend.  1896, 122,  325. 

See  under  XXIII.,  pag*  3S5. 

Butter-Fat  and  its  Substitutes;  Examination  of.  H 
Bremer.  Forschongsb.  Lebensmitt.  llyg.  forens.  them, 
Pharmacogn.  1895,  2,  124. 

See  under  XXIII.,  page  38  5. 

Cheese,  Extraction  of  Fat  from,  for  Examination. 

O.Henzold.     Milch  Zeit.  24,  729. 

N.e  unihr  XXIII., page  386. 

PATENTS. 

Margarines  and  Natural  Butters,  Improvements  in  thi 
Manufacture  of,  and  Apparatus  therefor.  A.  Dubuisson, 
Brussels^  Belgium.     Eng.  Pat.  1489,  Mare],  2,  1895. 

The  inventor  claims  a  process  by  which  all  microbes  and 
"crnis  are  destroyed,  so  that  the  article  may  be  kept  for 
more  than  two  years. 

The  apparatus  consists  of  a  water-bath  communicating 
with  a  vat  heated  by  -team  up  to  at  least  110°.  The  fat 
traverses  a  suitable  coil  placed  in  tin-  vat,  and  after 
passing  through  a  siphon  it  goes  through  another  coil  of 
pipes  into  a  refrigerator,  where  it  is  cooled  down  to  30  — 15°, 
and  is  then  allowed  to  flow  to  a  oburn  from  which  the  air 
is  excluded.  The  tubes  through  which  ?he  melted  fat 
passes  are  beat  made  of  tin. — L.  de  K. 

Coffee,   A    New    Process   for    Torrefying.      A.    Eckardt, 

Dortmund,  Germany.  Eng.  Pat.  5776,  March  19,  189!/. 
The  roasting  of  coffee,  coffee  extract,  or  coffee  substitute  i- 
effeeted  ivith  additions  of  1—  2  per  cent,  of  tannic  acid, 
I — SO  per  cent,  of  sugar.  and£ — \ — 3  pi  i  cent  of  vegetable 
fat.  A  pure  and  uniform  product  of  superior  taste  is 
claimed. —  I,,  de  K. 


Food  Muli  rial.  Improved  Mums  fur  Preserving,  and  in 
Apparatus  for  the  Purpose.  A.  Sowerbutts,  New 
Southgate.     Eng.  I'.it.  9160,  May  S,  1895. 

As  airtight  ease  filled  with  carbon  dioxide,  nitrogen,  or 
with  other  inert  gas,  with  mechanical  arrangements  for 
introducing  the  articles  to  be  preserved. — L.  de  K. 

Food  Extracts,  Powdered  or  Granulated :  Improvements 
in  or  relating  I".  W.  I*.  Thompson,  London.  From 
The  New  Process  Food  Co.,  Milwaukee,  U.S.A.  Eng. 
Pat.  3130,  Feb.  11,  1896. 

One  part  by  weight  of  malt  and  three  parts  of  fresh  meat 
are  macerated  together  at  li'n  F.  uutil  the  proteids  of  the 
meat  have  l-een  converted  into  peptones  and  rendered 
soluble  and  digestible,  which  generally  takes  from  three  to 
four  hours.  The  liquid  is  Btraioed  and  mixed  with  1  per 
cent,  of  salt,  and  then  evaporated  !«  vocuoat  100'  — 110'  F. 
The  dry  mass  is  granulated.  —  L.  de  K. 

CB.)— SANITATION  ;   WATER  PURIFICATION. 

Matches  in  Belgium,  Manufacture  of.     .1.  Sue  Arts,  44, 
1896,  526. 

A  kecent  number  of  the  Bulletin  of  the  Labour  Bureau  of 
France  states  that  the  following  new  regulations  are  in 
force  in  Belgium  relative  to  the  manufacture  of  matches.  It 
is  not  to  be  considered  sufficient  in  the  future  that  the 
dipping  plates  of  white  phosphorus  matches  should  be  covert  3 
with  hoods  connected  with  a  strong  draught  chimney;  a 
suction  tube  connected  with  mechanical  ventilation  must 
be  established  on  the  level  of  the  dipping  plate-  and  vessels 
which  contain  thepa-te.  Respecting  the  composition  of  the 
pastes,  they  must  not  contain  more  than  80  per  cent,  of 
white  phosphorus  without  reckoning  water;  the  least 
infringement  of  this  regulation  will  not  be  tolerated,  as  it  is 
satisfactorily  proved  that  an  excellent  match  paste  can  be 
manufactured  of  this  consistency.  The  dryers,  except 
the  tunnels  in  which  workmen  must  remain,  must  in 
future  be  aired  by  mechanical  ventilators.  Permanent 
committees  exist  which  are  to  fix  the  amount  of  air.  The 
working  tables  upon  which  the  white  phosphorus  matches 
are  filled  must  likewise  be  ventilated  so  that  the  phosphorus 
vapours  may  be  immediately  drawn  off  to  the  lower  part  of 
the  workshop  and  expelled.  The  ventilation  must  be  such 
that,  combined  with  the  other  causes  of  removal  of  the 
air  in  the  workshops,  the  expulsion  of  tin'  air  per  hour  and 
per  workman  in  each  room  where  white  phosphorus  matches 
arc  handled,  shall  be  at  least  2,119  cb.  ft.  The  removal 
of  the  air  in  the  room-  where  Swedish  matches  are  bandied 
must  be  1,060  cb.  ft.  per  hour  and  per  workman,  and 
further,  each  workman  must  always  dispose  of  at  least 
353  cb.  ft.  of  air.  There  must  be  in  each  factory  a  root 
where  vessels  containing  water  and  soap  for  the  use  of  the 
workmen  Bhall  be  placed.  The  strictest  control  will  be 
exercised  in  this  respect.  Workmen  will  be  subject  to  a 
preliminary  medical  examination  and  afterwards  to  a 
monthly  visit,  the  results  of  which  are  to  be  duly  inscribed 
in  a  record  book.  They  shall  not  lie  allowed  to  work  fi 
the  time  when  they  may  have  been  attacked  by  phosphorus 
necrosis,  or  from  the  period  when  they  appear  to  he 
threatened  with  an  alt  ick  of  this  disease. 

Paraffin  and  Mineral   oil  Manufacture,  The   (iu*,<  tun! 

Effluents  Ji-om.  Chem.  Zett.  29,  1896,  2251— 22S8. 
[n  granting  concessions  to  new  enterprises,  the  authorities 
take  into  consideration  the  health  of  all  persons  dwelling 
within  the  immediate  vicinity  of  such  undertakings,  and 
lbe\  further  protect  the  agricultural  interests  in  regard  to 
possible  injury  to  vegetation  through  the  escape  of  gases, 
and  the  contamination  of  the  soil  by  chemical  effluents  or 
deposits  of  Hue  dust  from  chimneys. 

In  considering  from  a  hygienic  point  of  view  the  methods 
1>\  which  brown  coal  (lignite)  i-  decomposed,  the  question 
relating  to  the  injurious  effect  of  the  Hue  dust  on  vegetation 
forms  an  important  factor.  In  constructing  works  in  which 
such  effect  is  to  lie  avoided,  great  strc-s  must  be  laid  on  the 
erection  of  high  chimneys  provided  with  suitable  pits  for 
the  removal  of  the  flue  dust.  Maercker,who  has  investigated 
this   point   on   behalf  of  a   number  of  agriculturists,   refers 
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to  the  general  destruction  to  plant  life  brought  about 
b)   the   emission   of  flue  dust,  and  although  bis  remarks 

are  well  founded  as  regards  delicate  plants,  it  must  be 
admitted  tbat  in  the  neighbourhood  of  works  iu  which 
the  destructive  distillation  of  lignite  is  carried  on,  and 
from  the  chimneys  of  which  flue  dust  is  thro"  n  out  in  large 
quantities,  corn,  potatoes,  beetroot,  clover,  maize,  and  the 
like  thrive  in  a  remarkable  manner.  In  fact,  the  luxurious 
growth  of  some  plants,  such  as  clover,  is  attributed  to  the 
fertilising  effect  of  ceitaiu  salts  contained  in  the  flue  dust. 

Brown  coal  is  decomposed  in  vertical  cylinders,  the  result- 
ing gases  being  in  part  condensed  to  lignite  tar,  whilst  the 
combustible  gases  are  used  as  fuel  for  lusting  the  cylinders 
The  percentage  composition  of  the  gases  varies  considerably 
with  the  temperature  employed  and  the  mode  of  firing. 
By  maintaining  a  temperature  of  150°  to  100°  in  the 
cylinders,  the  highest  yield  of  tar  is  obtained  and  the 
smallest  proportion  of  non-comhustible  gas.  According  to 
Grotowsky  the  decomposition  of  brown  coal  commences  at 
ll'j  .  carbonic  anhydride  being  liberated,with  the  formation 
of  a  small  proportion  of  hydrocarbons.  With  a  rise  of 
temperature  the  quantity  of  the  former  is  rapidly  decreased, 
being  10  some  extent  replaced  by  carbonic  oxide,  whilst  the 
amount  of  hydrocarbons  is  increased.  At  a  red  heat  the 
elementary  constituents  of  the  coal  are  resolved  into  the 
so-called  permanent  gaseous  hydrocarbons,  especially 
illuminating  gases.  In  addition  to  gaseous  impurities  the 
atmosphere  of  lignite-carbonising  works  is  frequently  con- 
taminated with  particles  of  coke  dust,  the  inhalation  of  which 
gives  rise  t:>  pulmonary  complications  and  injury  to  the 
mucous  membranes.  The  effluents,  on  the  other  hand,  it* 
free  from  tar  and  particles  of  coke,  exercise  a  beneficial 
influence  on  vegetation. 

The  conclusions  drawn  indicate  the  fact  that  the  gases 
•derived  from  the  destructive  distillation  of  brown  coal  are 
detrimental  to  animal  and  vegetable  life,  unless  they  aie 
diluted  with  a  sufficient  quantity  of  pure  air,  in  which  case 
it  is  estimated  tbat  at  the  most  only  25  to  30  metres  of  the 
adjacent  land  would  be  exposed  to  the  influence  of  the  escap- 
ing gases.  Beyond  this  distance  it  would  be  impossible  to 
discern  any  prejudicial  result. — 1).  15. 

PATENTS. 
'Town  Refuse,   Improvements  in   Apparatus  far   Burning. 

E.   E.   Glaskin,   Harrow-on-the-Hill,   Middlesex.      Eng. 

Pat.  1175,  March  25,  1895. 
I'm:  described  apparatus  consists  of  a  crucible  or  combus- 
tion chamber  supported  within,  aud  above  the  floor  of,  an 
annular  brick  setting,  dome-shaped  at  the  top,  iu  such  a 
manner  that  the  products  of  combustion  pass  downwards, 
between  the  sides  and  bottom  of  the  crucible  and  the 
setting,  thus  keeping  the  crucible  hot.  The  crucible  is 
■  upplied  with  a  hot-air  blast  through  tuyeres,  and  has  a 
loose  cone-shaped  bottom  capable  of  vertical  movement. 
A  fire  having  been  lighted  and  the  crucible  made  thoroughly 
hot,  the  refuse  is  continuously  fed  iu  through  a  vertical 
.-hoot,  mixed  with  fresh  fuel  if  necessary.  Part  of  the 
mineral  matter  fuses  and  escapes  round  the  bottom  of  the 
crucible  into  the  chamber  below,  the  dust  carried  away  by 
the  blast  settles  in  the  same  chamber,  and  the  hot  gases 
are  led  away  through  the  flue  of  a  hoiler  or  are  utilised  in 
any  other  way. — L.  A. 

IVater  Purifying  or  Softening  Apparatus,  Improvements 
in.  S.  H.  and  P.  E.  Hodgkin,  Loudon.  Eng.  Pat.  7545, 
April  13,  1895. 
The  improvements  consist  in  arrangements  (1)  for  inti- 
mately mixing  the  hard  water  and  the  reagent  solution,  and 
(2)  for  drawing  off  the  reagent  from  a  store  tank  under  a 
constant  head. — L.  A. 

Textile  Materials  and  Fabrics,  Improvements  in  the 
Treatment  of.  S.  Simon  and  1!.  Dux,  Manchester.  Eng. 
Pat.  8858,  May  4,  1895. 
Textile  yarns  and  fabrics  of  any  kind  are  impregnated 
with  antifebrile  substances,  such  as  quinine  and  its  salts, 
acetanilide,  antipyrine,  &c,  the  patentees  being  of  opinion 
that  the  wearer  of  fabrics  so  impregnated  will  benefit  by 
the  action  of  these  substances. — If.  S. 


Softening  Water,  Improvements  in  Apparatus  for.     C.  E. 
Gittins,  London.     Eng.  Pat.  9829,  May  18,  1895. 

The  patentee  constructs  the  vessels  containing  the  water  t<> 
be  softened  and  the  reagents  to  be  employed,  of  the  same 
depth,  whilst  the  respective  areas  ate  such  a-  to  correspond 
with  the  relative  proportions  in  which  it  is  desired  to  mix 
the  water  and  reagents.  Adjustable  siphons  are  also 
employed  for  regulating  the  supply  of  the  solutions  or 
liquids,  which  tire  delivered  into  a  lower  cistern. — O.  H. 

Sewage  and  other  Foul  Waters,  Improvements  in,  and  in 
/lie  Production  of  Compositions  adapted  to  lie  used  in  the 
Treatment  of.  C.  A.  Barghardt,  Manchester,  king.  l'at. 
10,891,  June  1,  1895. 

\  composition  or  cake  containing  ferric  ami  aluminium 
sulphates  is  made  by  taking  an  iron  ore  or  any  other  sub- 
stance consisting  largely  of  hydrate  I  ferric  oxide,  also 
bauxite  or  any  other  suitable  material  containing  alumina, 
boiling  the  finely-ground  substances  with  sulphuric  acid 
until  the  iron  and  aluminium  are  converted  into  sulphates, 
and  then  evaporating  the  liquid  until  on  cooling  it  will  set 
into  a  cake.  Or  the  ferric  sulphate  aloni  may  be  dissolved 
in  water,  a  solution  of  aluminium  sulphate  added,  and  the 
mixed  solution  evaporated  until  it  will  set  in  a  cake.  The 
relative  proportions  of  ferric  oxide  ami  alumina  in  the  cake 
tire  controlled  by  analysis  of  the  raw  materials,  and  are 
varied  according  to  requirements.  (See  also  this  Journal, 
L894,  832.)— L.  A. 

(C.)— DISINFECTANTS. 

Argentine  Republic:  Sheep  Scab  and  Sheep  Dips. 
X.  s.  Consular  Reports,  April  1896,  519. 

See  under  Trade  Report,  pagi  388. 

PATENTS. 

Disinfecting  Apparatus,  Improvements  in.  \V.  Defries, 
London.  Communicated  by  G.  Ilerscher  and  Co.,  Paris. 
Eng.  Pat.  S223,  April  25,  1895. 

The  improvements  consist  (1)  in  controlling  the  pressure 
in  a  steam  disinfector  by  causing  the  steam  to  blow  through 
a  seal  of  water,  disinfectant  solution,  or  other  fluid,  the 
depth  of  which  regulates  the  temperature  in  the  disinfector; 
(2)  in  a  disinfection  stove  iu  which  the  air  for  drying  is 
heated  by  passage  through  tubes  which  pass  through  the 
steam  space  of  the  boiler  ;  and  (3)  in  an  apparatus 
embodying  the  above  improvements. — L.  A. 

Insecticides,  Improvements  in.     I.  S.  and  ,1.  T.  McDougall, 
London.     Eng.  l'at.  9535,  May  11.  1S95. 

To  obviate  the  necessity  of  water  for  diluting  a  liquid 
insecticide  in  order  to  apply  it  as  a  wash,  the  liquid  is 
incorporated  with  a  suitable  absorbent,  and,  by  gently 
drying  the  mixture,  a  powder  is  produced  which  can  be 
dusted  over  the  plants.  Examples  of  such  mixtures  are  : 
(A.)  Extract  of  tobacco,  10  lb. ;  precipitated  sulphate  of 
lime,  90  lb.  (B. )  Extract  of  tobacco,  5  lb.;  extract  of 
hellebore,  i  lb.;  lac  sulphur,  10  lb,;  dry  soap,  2  lb.; 
kieselguhr,  SO  lb.  (C.)  Arseniate  of  potash  or  soda  (solu- 
tion), 2  lb. ;  extract  of  quassia,  8  lb,  ;  yegefable  fibre 
(finely  powdered),  90  lb. — L.  A. 


XIX.-PAPER,  PASTEBOARD.  Etc. 

Sulphite  Wood  Pulp   Process,  Sulphur.   Consumption  of, 

in  the.     H.  Brfingger.     Papier  Zeit.  1896,  21.  [9].  260. 
The  table  given  by  the  author  show-    the  consumption  of 
sulphur  during  the  mouths   of  1S95,  at  the   sulphite   pulp 
mills   of   J.  Halbmayr  and  Co.,  Josefihiitte,   Bohemia,  the 
absolute  dry  fibre  being  taken  at  88  per  cent,  of  the  pulp. 

In  round   numbers,  it  was  found  that  10  kilos,  of  sulphur 

were  required  for  100  kilos,  of  air-dried  pulp  (88  per  cent.). 

The  sulphur  is  taken  as   100    per   cent.,   and   the   system 

|   adopted  consists  in  absorbing  the  sulphur  dioxide  by  milk 

of  lime.— S.  P.  E.  ■ 
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Sulphite  \V«od  Pulp  Process ;  Sulphur,  Consumption  of , 
in  the.  A.  Frank.  Papier  'Zeit.  1896,  21,  [12],  354- 
355. 
In  the  preceding  abstract,  H.  Brflngger  publishes  the 
monthly  consumption  of  sulphur  per  100  kilo-,  of  pulp 
iss  per  cent.)  tor  the  year  1895.  Although  these  figures 
are  valuable,  and  the  results  of  actual  practice,  the  circum- 
stances and  conditions  of  working  at  this  mill  must  be 
taken  into  consideration  before  any  comparison  or  con- 
clusion- can  be  deduced  from  them.  It  is  a  well-known 
fact  thai  less  sulphite  liquor  is  required  by  those  pro- 
cesses  in  which  indirect  steam  is  employed,  as  in  the 
Mitscherlich  system  and  Salomon-Brflngger  system,  as 
adopted  at  Josefihutte,  than  in  the  so-called  Kitter-Kelluer 
process,  where  steam  passes  into  the  liquor  direct. 

In  the  latter  process  a  large  quantity  of  steam  is  con- 
densed, thereby  diluting  the  liquor  considerably  and 
necessitating  the  occasional  blowing  off  to  waste  of  a 
quantity  of  unused  liquor  to  give  space  for  the  introduction 
of  fresh  strain  for  heating  the  contents.  It  is  also  well 
known  thai  a  weaker  liquor  may  he  used  for  digesting  the 
wood,  if  it  be  not  required  to  remove  the  whole  of  the 
incmsting  matter  from  the  tihres.  Such  partially  reduced 
pulp  is  most  suitable  for  some  purposes  in  which  a  strong 
fibre  is  necessary,  but  it  requires  more  bleaching  powder  to 
whiten  it  than  perfectly  reduced  fibre  does. 

The  results  given  by  Brungger  do  not  tell  one  the  amount 
formed  of  S02  and  SOa  respectively.  In  the  author's  own 
plant,  in  connection  with  which  a  method  for  testing  the 
product  is  provided  (see  Hof  matin's  Handbook,  p.  1518), 
he  can  guarantee  95  per  rent,  of  the  sulphur  in  the  form 
of  SO.,,  and  in  well-conducted  mills  98  per  cent,  is  ob- 
tained.  Without  the  knowledge  of  the  quantity  of  Si  i 
formed,  the  results  are  of  Hitle  value.  Briingger's  report 
of  the  consumption  of  sulphur  for  1894  (see  Papier  Zeit. 
1895,  2,  :;;1>  shows  that  in  July  of  that  year,  when  the 
air  was  very  moist,  ami  the  formation  of  SO.,  likely  to  be  at 
its  maximum,  the  consumption  per  100  kilos,  of  pulp  was 
only  8-75  kilos.,  whilst  the  highest  consumption  of  sulphur 
was  in  February  (11-3  kilos.).  In  the  year  1895,  the 
highest  consumption  was  in  the  three  summer  months 
(June,  July,  and  August),  as  might  he  expected.  The 
author  says  that  by  carefully  working  and  recovering  the 
gases,  it  is  easy  to  produce  100  kilos,  of  sulphite  pulp  per 
Ki — ii  kilos,  of  sulphur,  even  in  processes  yvhere  direct 
steam  is  employed. — S.  P.  K. 

Wood  Pulp,  Moist ;  Storingof.     F.  Wolesky.     Papier 
/.it.  18'.'6,  2i,  [IS],  5G3. 

The  deterioration  of  moist  wood  pulp  when  stored,  is  largely- 
due  to  the  impurity  of  the  water  employed  in  grinding  the 
wood. 

Manufacturers  employing  clear,  pure  well  or  spring  water 
for  grinding,  are  able  to  produce  a  wood  pulp  capable  of 
being  stored  for  a  considerable  time  without  deterioration. 
If  the  water  employed  he  taken  from  streams  or  ponds, 
which  frequently  contain  a  large  number  of  micro-organisms 
and  other  decomposable  matter,  the  pulp  is  very  liable  to 
become  mildewed,  or  spotted  with  fungoid  growths.  Water 
containing  any  effluents  from,  or  located  in  the  vicinity  of 
breweries,  sugar  refineries,  distilleries,  or  even  sulphite  pulp 
mills,  is  also  liable  to  contain  germs  capable  of  developing  an 
appearand'  of  mildew  in  pulp.  Impure  waters  such  as  the 
above  should  certainly  be  treated  by  some  cheap  purifying 
or  sterilising  agent.  The  durability  of  wood  pulp  may  he 
increased  by  saturating  it  with  various  salt  solutions  in  the 
process  of  manufacture,  such  as  common  salt,  Epsom  salt, 
or  sulphate  of  alumina,  which  have  no  injurious  effect  upon 
the  machinery,  nor  deteriorate  the  pulp  for  paper-making 
purposes. 

These  salts  may  be  employed  in  solutions  of  3'-th  per 
cent.,  or  more  or  less  in  proportion  to  the  impurity  of  the 
water.  A  JUth  per  cent,  solution  of  bisulphite  of  soda  may 
with  advantage  he  employed  to  improve  the  colour  of  the 
pulp.  The  store  rooms  should  be  large  and  airy,  with  a 
cement  floor  having  a  good  fall,  and  plenty  of  water  for 
cleansing  purposes. — S.  1'.  E. 


Papers,  Sulphite  ,-  Gumming  of.    Papier  Zeit.  189B,  21, 
[27],  861. 

USERS  "f  sulphite  papers  complain  that  the  hard  and 
glossy  nature  of  this.-  papers  is  such  that  ordinary  gum 
will  not  readily  adhere  to  the  surface.  In  reply  to  a  cor- 
respondent who  asks  for  a  suitable  gum,  or  a  remedy, 
the  above  journal  states  that  envelopes  and  wrapping 
papers  composed  of  sulphite  fibres  owe  their  value  to  their 
beautiful  glossj  surface.  When  used  for  envelopes  it  is 
sometimes  difficult  to  get  the  gum  to  adhere.  The  glossy 
surface  refuses  to  take  the  gum  solution.  If  resin  size  has 
been  employed,  the  lice  resin  fills  the  pores  of  the  paper 
surface, and  it  naturally  resists  an  aqueous  solution  of  gum. 
This  may  he  overcome  by  brushing  the  surface  with  a  weak 
alkaline  solution  of  soda.  A  solution  of  soda,  however, 
destroys  the  size  and  also  many  colouring  matters,  and 
iua\  therefore  he  unsuitable.  The  difficulty  may  in  some 
In-  overcome  by  adding  a  little  spirit  to  the  gum 
It  i-  stated  that  gum  arabic  may  In-  successfully  ■  mpl. 

— S.  P    I  . 

Slrawboards,  Turning  Yellow  of  thi   WhitePaper  Coating. 

Papier.  Zeit.  1896,  21,  [2G],829. 
In  reply  to  a  question  relating  to  the  removal  of  lime  from 
boiled  straw  pulp  by  washing,  and  to  the  cause  of  the  white 
paper  turning  yellow  when  pasted  on  the  strawbo&rds,  a 
correspondent  iu  the  above  journal  says  that  at  his  mill, 
about  150,000  kilos,  of  strawboards  are  coated  with  paper 
weekly.  The  operation  is  carried  out  on  the  machine,  and  tie- 
straw  pulp  is  not  washed,  nor  is  this  operation  necessary  it 
the  pulp  be  properly  boiled.  The  paper  covering  the  hoards 
does  not  turn  yellow.  In  pasting  them  bj  hand  it  fre- 
qui  ntl.v  happens  that  too  much  of  the  dilute  paste  is 
employed,  the  water  of  which  saturates  the  surface  of 
the  board,  and  then  penetrates  through  the  paper,  which 
upon  drying  develops  a  yellow  coloration. — S.  P.  E. 

Filter-Paper,  Testing  of .  Papier  Zeit.  1896,  21,  [7],  195 
A  i.c  ioi>  filtering  paper  suitable  for  chemical  laboratory 
work  should  stand  the  following  tests  : — 1.  Distilled  water 
after  passing  through  the  paper  should  not  leavt  a  residue 
upon  evaporation.  2.  Ammonium  sulphide  should  not  turn 
the  paper  brown.  3.  A  10  per  cent,  solution  of  hydro- 
chloric acid  should  not  he  coloured  yellow  after  passing 
through  the  paper.  1.  After  passing  dilute  acids  through 
the  paper,  and  then  saturating  them  with  alkali,  no 
milkiness  should  appear.  5.  After  passing  dilute  alkalis 
through  the  paper  and  then  neutralising  them  yvith  acids, 
i   no  milkiness  should  result. 

No.  1  test  proves  the  absence  of  soluble  salts.  2  and  3  of 
iron.  I  ot  ^alts  of  barium,  calcium,  and  strontium,  and  5  of 
greasy  matters. — S.  P.  E. 

Parchment  Paper  turning   Yellow.    Papier  Zeit.  1696,  21, 
[2],  34. 

The  cause  of  parchment  paper  turning  yellow  is  frequently 
due  to  the  presence  of  had,  which  becomes  acted  upon  by 
sulphuretted  hydrogen  in  the  air.  The  presence  of  lead  in 
the  parchment  is  due  to  the  fact  that  the  sulphuric  acid 
employed  in  its  production,  had  been  stored  in  lead 
vessels.  A  large  number  of  samples  of  parchment  paper 
showed  the  presence  of  iron,  probably  derived  from  the 
drying  cylinders  through  the  action  of  the  trace  of  acid  left 
in  the  paper.      S.  1*.   E. 

Animal  Sizim/  [Paper\.  Clayton  Beadle.  The  Paper 
Maker,  Vol.  11,  No".  3,  153  —  157. 
In  order  to  determine  the  comparative  values  of  different 
classes  of  gelatin  upon  waterleaf  paper,  solutions  were 
made  of  such  strength  that  a  gallon  of  each  solution 
contained  an  equal  value  of  gelatin.  Waterleaf  paper  was 
soaked    in    each    solution,  and    after    the  removal    of   the 

excess  of  solution   the    sheets  were  dried,  and  the  am it 

of  gelatin  retained  by  the  paper  was  calculated  from  the 
in  i.  i-r  in  weight.  The  results  are  summarised  in  a 
table.  The  -author  concludes  therefrom  :  (  1 )  ')  hat  there  is 
greal    regularity    in  the  amount    retained    in    each    series 
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(2)  That  the  amount  retained  by  each  series  is  pro- 
portionate to  the  concentration  of  the  solution.  (3.)  That 
the  finer  grade  gelatins  are  cheaper  in  the  end. 

In  making  a  comparison  of  the  "gelatinising  power" 
of  different  gelatins  with  their  sizing  effect,  the  author 
comes  to  the  conclusion  that  the  sizing  effect  of  a  gelatin  is 
in  proportion  to  its  ■   gelatinising  power." 

In  another  table  are  given  the  results  of  a  trial  in  which 
sheets  of  paper  are  sized  with  diminishing  quantities 
"i  gelatin,  in  order  to  determine  the  minimum  amount 
thereof  necessary  to  produce  a  "hard-sized"  paper.  The 
paper  was  found  to  be  hard-sized  when  it  contained  4  '  5  per 
cent,  of  gelatin,  but  below  this  amount  it  could  not  be  said  to 
be  hard-sized.  The  relative  merits  of  "  single-sheet  sizing  " 
and  "web  sizing"  are  discussed.  By  the  former  process  a 
hard-sized  paper  can  be  obtained  with  much  less  gelatin  than 
is  necessary  in  the  latter.  The  imperfection  of  the  latter 
process  is  largely  due  to  the  rapidity  of  the  drying 
and  the  high  temperature  of  the  air.  The  success  in 
sizing,  in  the  author's  opinion,  largely  depends  upon  allowing 
the  sizing  solution  with  which  the  paper  is  permeated,  to 
solidify  to  a  jelly  first  of  all,  and  then  to  dry  at  a  tem- 
perature below  the  melting  point  of  the  jelly.  When 
these  precautions  are  not  observed  the  films  which  seal  the 
interstices  become  dispersed,  and  the  paper  often  becomes 
soft-sized. 

An  easy  method  for  calculating  the  amount  of  gelatin 
absorbed  by  the  paper  whilst  passing  through  the  sizing 
trough,  is  given  for  the  use  of  manufacturers. 

About  40  determinations  of  the  amount  of  gelatin  in  the 
web  of  paper  as  it  passed  over  the  dryers,  were  made.  The 
conditions  were  so  complex  that  it  was  difficult  to  arrive  at 
any  definite  conclusions.  No  connection  could  be  traced 
between  the  thickness  of  the  paper  and  the  amount  of 
gelatin  absorbed.  The  amount  retained  was  found  to  vary 
very  much  with  the  composition  of  the  paper.  It  was  found 
on  an  average  that  hard-sized  papers  absorbed  their  own 
weight  of  the  gelatin  solution.  It  is  fair  to  assume  that  for 
each  ton  of  the  above  paper  220  gallons  of  water  have  to  be 
evaporated  during  the  drying  of  the  sized  paper,  and  that 
235  gallons  of  the  sizing  solution  have  tote  supplied  to  the 
sizing  trough. — C.  B. 

Canadian    Wood-Pulp  Industry.     Hoard  of  Trade 
Journal,  May  1896,  601. 

The  Canadian  Gazette  states"  that  the  Dominion  Govern- 
ment has  now  under   consideration   a  proposal    which   has 

often  been  urged  upon  Canada  for  an  export  duty  of 
2  dols.  per  cord  upon  pulp  wood,  so  as  to  discourage  the 
export  of  the  raw  material  from  Canada,  and  encourage 
its  manufacture  into  pulp  in  Canadian  mills.  At  present 
the  United  States  tax  on  imported  pulp  is  10  per  cent., 
while  pulp  wood  is  free.  A  Canadian  export  duty  would, 
it  is  claimed,  induce  the  United  States  to  remove  their 
duty ;  this  the  Canadian  Association  think  would  give 
them  control  of  the  trade.  At  present  Canada  exports 
about  500,000  cords  of  pulp  wood  yearly,  so  that  the 
proposed  export  duty  would,  it  was  said,  yield  a  revenue 
of  1,000,000  dols.  annually.  The  exporters  of  pulp  wood, 
of  course,  object  to  such  an  impost.  As  it  is,  they  have 
their  hands  full,  they  say,  to  compete  with  the  pulp -wood 
sellers  of  Virginia  and  Maine. 

On  the  face  of  it,  Canada  is  wise  to  encourage  her  own 
manufacturers.  Her  exports  of  the  raw  material,  i.e.,  pulp 
wood,  practically  all  of  which  goes  to  the  United  States. 
have  been  as  follows  ; — 

Dols. 

1890 108,998 

1891 219,453 

1892 386.092 

1895 392,262 

1894 468,359 

These  figures  show  a  constantly  increased  export  of  raw 
material.  The  pulp  wood  exported  in  1894  would  be 
capable  of  producing  mechanical  pulp  to  the  value  of 
400,000/.  sterling,  or  about  five  times  the  value  of  the  pulp 
wood  now  exported.  If  converted  into  chemical  pulp  the 
export  value  would  be  do  less  than  700,000?.  sterling. 


As  it  is,  Canada  is  doing  an  increasing  export  trade  in 
pulp  as  well  as  in  the  wood.  The  exports  of  pulp  stand 
thus  : — 

Dols. 

1890 168,180 

1S91 280,619 

1892 355,303 

is:':; 455,893 

1891 547.217 

is:i5 '    690,874 

These  figures  show  also  a  steady  annual  increase. 

The  British  demand  for  wood  pulp  is  largely  ou  the 
increase.     The  imports  for   1895,  for  example,  were  of  the 

value  of  1,574,400Z.  (297,098  tons),  an  increase  of  15u, ' 

over  1894. 

There  is  a  farther  stage  to  which  Canadian  mills  should 
carry  this  wood-pulp  business,  namely,  to  the  stage  of  paper 
manufacture.  The  United  Kingdom  imported  last  year 
imprinted  paper  to  the  value  of  2,046,106/.,  and  slraw boards, 
millboards,  and  wood-pulp  boards  to  the  value  of  548,2.54/. 
The  exports  of  paper  from  the  United  States  were  last  year 
of  the  value  of  about  500,000/.  sterling.  Canada,  with  her 
forest  resources  and  unlimited  water  power,  should  certainly 
take  her  place  in  the  business.  At  present  Great  Britain 
looks  chiefly  to  Germany.  Holland,  Sweden,  and  Belgium 
for  her  imported  imprinted  paper. 

Esparto  Fibre  in  Tunis.     Chamber  of  Commerce  Journal, 

April  1896,  09. 
Tin;  Handel's  Museum,  in  an  interesting  article  on  esparto 
fibre,  in  which  it  is  stated  that  there  are  two  sorts  of 
this  fibre — "  rusia,"  long  and  firm,  and  "mahbula,"  so 
called  from  its  thread-like  character.  "  Rusia  "  embraces 
nine  different  qualities,  one  of  which,  "  hemmema,"  pos- 
sesses a  long  and  tolerably  thick  stalk,  used  in  cigar- 
making,  art-plaiting,  and  paper-making.  The  sort  known 
as  "  slass  "  is  a  very  fine  plant,  which,  at  Marseilles,  where 
it  is  used  for  making  "seourtins"  (i.e.,  mats  which  in  oil 
factories  serve  as  a  basis  for  the  presses),  is  preferred  to  all 
other  kinds.  The  chief  markets  for  esparto  ill  Tunis  are 
Sfax,  Gabes,  and  Skira.  For  export,  it  is  made  up  in 
bundles  of  about  150  kilos.  The  Tunis  fibre,  if  in  its  raw 
state,  pays  an  export  duty  of  frs.  1-27  c.  per  100  kilos., 
whilst  the  Tripolis  fibre  is  perfectly  free  from  duty. 

PATENTS. 

Paper  suitable  far  Writing  Purposes,  Improvement  in  or 
relating  to.  F.  E.  Ullsteiu,  Leipzig,  Saxon}'.  Eng.  Tat. 
5057,  March  18,  1895. 

Unfinished  but  sized  paper  of  a  kind  suitable  for  writing 
paper  is  converted  into  imitation  leather  by  means  of 
special  embossing  rollers,  which  operate  so  as  to  produce 
on  the  surface  of  the  paper  lines  or  indentations  similar 
to  those  found  on  leather.  The  material  may  be  varnished 
with  a  lacquer  similar  to  that  commonly  used  in  the  manu- 
facture of  artificial  leather,  such  as  linseed  oil  and  vegetable 
wax. — A.  G.  D. 

Peat,  The  Treatment  of;  Improvements  relating  to,  and  to 
Apparatus  there/or.  H.  H.  Lake,  London.  From 
M.  M.  Rotten,  Berlin,  Germany.  Eng.  Pat.  6615,  March 
30,  1895. 

A  process  for  the  separation  of  peat  substance  into  fibres, 
other  vegetable  matter,  and  mud.  The  peat,  suspended  in 
water,  enters  at  the  front  of  a  box  with  transverse  partitions 
of  less  height  than  its  outer  walls,  and,  passing  out  at  the 
rear  wall  of  the  box,  is  strained  through  a  sieve  of  fine 
mesh.  The  mud  and  water  passing  through  are  separated 
in  settling  tanks  ;  the  fibres  remain  on  the  sieve,  and  can- 
be  used  for  paper  makiug;  and  other  vegetable  matter  is 
deposited  in  the  partitioned  box. —  R.  B.  B. 

Paper  Pulp  [Hypochlorous  Acid  and  Chlorine],  Process 
for  Bleaching.  F.  Stehle,  Coeslin,  Germany.  Eng.  Pat. 
10,716,  May  30,  1895. 

Fibkovs  pulp,  straw  pulp,  and  "  more  particularly,  certain 
rag  sorts,"  are  first  partially  bleached  by  means  of  calcium 
hypochlorite  and  chlorine.     The  pulp  is  next  pressed  until 
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the  amount  of  moisture  present  iu  it  is  reduced  to  about  50 
per  cent.,  when  it  is  placed  in  a  gas-tight  vessel  and  treated 
with  chlorine  gas.  tt  is  afterwards  washed  and  otherwise 
treated  in  the  customary  manner. — K.  B. 

Cellulose  suitable  as  a  Raw  Material  for  Paper  and  for 

nt/icr    Purposes,   Improvements  in   the   Manufacture   or 

Preparation   of.      A.   Duffek   and    A.   Merrel,   Prague, 

Bohemia.      Eng.  Pat.  24,272,  Dec.  L8, 

Cellulose  and  paper  are  manufactured  from   the   roots  of 

the  weed  Agropyrum  n  pi  ns.     More  than  one-third  of  these 

roots  consign  of  Strong    and  pliable  fihres  suitable   for  this 

purpose.     The  cleansed   roots    are    cut   into    pieces   about 

1- ins.  Ion",  and  are  boiled  in  suitable  alkaline  liquids  uuder 

a  pressure  of,  preferably,  about  6  atmospheres— K.  B.  B. 

Woody  and   Similar    Fibrous  Substances,  in  Suspension; 
Straining.      -1    Process  for,  ami   Apparatus    therefor. 
J.  A.  F.  Wallberg,  Karlstad,  and  3.  D.  1'llgren,  Katrine- 
holm,  Sweden.     Eng.  Pat.  2683,  Feb.  5,  1896. 
A  process  for  straining  wood  pulp,  &c,  which  consists  in 
conducting  the  fibres,  suspended   in  water   or  other  liquid, 
through   a   fixed    tube    or    drum    composed    partially    or 
wholly  of  sieve  plates,  and   communicating  to  the  liquid, 
by  means  of  an  elastic  rod  within   the   tube,  an   undulating 
and  vibratory  motion,  so   that  it  is  alternately  sucked  away 
from  and  driven  against  the  sieve  plates. — It.  B.  B. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

( 'amphor,  Partial  Synthesis  of.     J.  Bredt  and  M.  de  Kosen- 

berg.     Bull.  Soc.  Chim.  1896,  135—142. 
Ac  *  cirding  to  Wislicenus, when  calcium  adipate  is  distilled 
it  yields  oxypentamethylene,  and  on  the  hypothesis  that 
camphor  is  made  up  of  two  pentamethylene  nuclei  accord- 
ing to  the  following  formula — 

CHi.CH:.CH.C(CH3)2.C.CH, 


CIL- 


-CO 


the  authors  have  treated  in  the  same  way  homocamphoric 
acid,  since  this  may  be  considered  to  have  a  constitution  iu 
the  camphor  series  analogous  to  that  of  adipic  acid.  Homo- 
camphoric  acid,  obtained  by  saponifying  camphor  cyanide, 
is  converted  into  its  calcium  salt,  CnH16<  >,Ca.7lI_,0.  The 
salt  loses  its  water  of  crystallisation  at  about  140°  C.,  and 
when  distilled  in  a  current  of  carbonic  acid,  a  syrupy  distil- 
late is  obtained,  which,  after  drying  on  a  porous  plate, 
forms  a  grevisti-w  hite  mass.  It  is  purified  by  steam  distil- 
lation, but  "still  contains  traces  of  a  yellowish  oil,  from 
which  it  can  be  freed  by  pressing  between  porous  plates. 
The  substance  then  melts  at  175°  C,  and  shows  all  the 
properties  of  natural  camphor.  The  yield  calculated  on  the 
calcium  salt  is  about  70  per  cent,  of  the  theoretical. 

— T.  A.  L. 

Churas  :  the  Resin  of  Indian  Hemp.  T.  1!.  Wood,  N.Spivey, 
and  T.  H.  Kaste'rfield.  Proc.  Chern.  Soc.  1896,  [163], 
7 1'.. 
TBBB  authors  have  examined  "  charas,"  the  exuded  resin  of 
Cannabis  indica,  with  a  view  to  the  isolation  of  the  active 
principle.  The  method  adopted  consists  in  the  fractional 
distillation  of  the  ethereal  extract  prepared  from  the  crude 
substance.  By  this  means  four  compounds  were  isolated:  — 
(1.)  A  terpen.-,  b.p.  170° — 180'.  i'-'.)  A  sesquiterpene, 
b.p.  258° — 259°,  identical  with  that  previously  obtained  by 
Valeuta  from  Personne's  "  cannabene,"  the  green  oil 
obtained  when  the  hemp  plant  is  distilled  with  water.     (3.) 

A  paraffin,  probably  I  '..,11 ni.p-  63-:.  —  C4:.     (4.)  A  red 

oil,  formula  (',,11.  u,,,  semi-solid  below  60°,  and  boiling 
constantly  at  265  at  jo  mm.  pressure;  this  compound  is 
present  to  the  extent  of  :>:i  per  cent,  in  the  sample  of  charas 
examined.  Iu  doses  of  0 ■  05  grm.  it  produces  intoxication, 
followed  by  sleep.  The  substance  ha-  also  been  isolated 
by  the  authors  from  a  number  of  pharmaceutical  prepara- 
tions  made  from   the    plant.      The  resin   as    prepared   by 


T.  and  H.  Smith  iu  1847  contains  no  less  than  80  per  cent, 
of  the  oil.  There  can  be  no  doubt  that  the  characteristic 
action  of  Indian  hemp  is  due  to  tne  presence  of  the 
compound. 

Camphor,  Conversion  of  Vextro-Camphoric  Arid  into; 
Partial  Synthesis  of  Camphor.  A.  Hallcr.  Comptes 
rend.  1S96,  122,  446. 

In  a  previous  paper  (Comptes.  rend.  1896,122,  293)  is  de- 
scribed the  reduction  of  camphoric  anhydride  to  campholid,  a 
lactone  analogous  to  phthalid.  Campholid,  whe-n  heated  in 
a  sealed  tube  with  a  molecular  proportion  of  pure  potassium 
cyanide  at  2303 — 240:>  for  six  hours,  is  convened  into  the 
potassium  salt  of  cyanocampbolic  acid  — 

CJH,/CO.OK).CH,.CX; 
from  this,  by  saponification,  homocamphoric  acid — 

CsHu(CO:OH)GHo.CO.OH 
is  obtained,  the  lead  salt  of  which,  on  gentle  heating,  decom- 
poses into  camphor  and  lead  carbonate.  Thus  the  synthesis 
of  camphor  is  reduced  to  that  of  camphoric  acid.  The 
cyanocampholic  acid  produced  by  these  processes  is 
identical  in  melting  point  and  rotatory  power  with  that 
prepared  from  cyauocamphor  fcy  the  action  of  alcoholic 
potash;  the  homocamphoric  acid  is  identical  with  that 
prepared  by  direct  saponification  of  cvanocamphor. 

—A.  C.  W. 

Formaldehyde,  Production  of  1'nr,   Gaseous.     A.  Brocnet. 

Yon.ptes  rend.  1896,  122,  201—203. 
Passing  a  mixture  of  air  and  methyl  alcohol  vapour  over 
heated  platinum,  as  a  method  of  preparation,  is  attended  by 
several  disadvantages.  Some  5—10  per  cent,  only  of  the 
alcohol  burnt  is  converted  into  formaldehyde,  the  remainder 
undergoing  more  or  Us-  complete  combustion  to  carbon 
dioxide  and  water,  the  latter  imparting  re  humidity 

to  the  atmosphere.  What  is  more  serious,  il  is  found  that 
there  is  invariably  a  quantity  of  carbon  monoxide  formed 
(from  3 — 5  per  cent,  of  the  alcohol  used).  All  these  diffi- 
culties are  avoided,  according  to  the  author,  by  preparing 
the  gaseous  formaldehyde  by  passing  a  current  of  warm  ait- 
over  solid  trioxymethylene,  broken  up  into  small  frag- 
ments; the  supply  of  gaseous  formaldehyde  in  a  pure 
condition  thus  obtained  is  easily  regulated,  and  may  be 
applied  iu  sterilising  objects  which  cannot  withstand  high 
temperatures.  A  further  advantage  is  that  the  unpleasant 
and  clinging  odour  which  is  produced  by  the  slow  combus- 
tion of  methyl  alcohol  is  entirely  absent,  tie-  smell  of  the 
formaldehyde  disappearing  rapidly. — T.  E. 

Ciuchonidim  a>al  Homocinchonidinc :  their  Microchemical 
Distinction.  H.  Behrens.  Zeits.  anal.  Chem.  1  ■<:"'■,  35, 
133. 

(  lNc-noNiNK,  cinchonidine,  and  hoiuocinchouidine  are  pre- 
cipitated from  a  solution  of  their  hydrochlorides  by  sodium 
carbonate  in  the  order  given  ;  '.hey  are  distinguished  by  the 
different  size  and  shape  ol  theii  crystals.  Cmchonidino 
and  homocinchonidinc-  obtained  by  sublimation,  their  chloro- 
platinates  and  hydro-iodideB,  all  differ  in  crystalline  form, 
and  tin  latter  base,  us  also  its  compounds,  always  occurs  iu 
much  larger  crystals.  Thus  homocinchonidine  cannot  be 
impure  cinchonidine. 

By  sublimation  no  quinine  or  quinidine  could  be  found  in 
cinchonidine,  and  attempts  to  prepare  the  small  crystals 
by  fractional  precipitation  of  solutions  of  mixtures  of  the 
lame  crystals  with  quinine,  quinidine,  aud  einchonine  were 
without  result. 

There  appear  to  be  two  distinct  modifications  of  cin- 
chonidine, of  which  the  large  crystalline  variety  is  the  more 
abundant  in  the  preparations  examined.  The  change  of 
one  modification  into  the  other,  according  to  the  method  of 
Hesse  i  Ann.  (hem.  I'barm.  258,  140),  could  not  be 
accomplished. — A.  ('.  \V. 

Formopyrine,    A     New    Compound    of    Antipyrine    and 

Formaldehyde.     E.  Marcourt.     Bull.   Soc.   Chim.    1896, 

15,520.       . 

An  aqueous  solution  of  antipyrine   mixed  with  a  molecular 

proportion  of  40  per  cent,  of  formaldehyde  gives,  after  some 
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days,  a  precipitate  consisting  of  a  simple  addition  product, 
Ci,H12ON3.CHaO,  melting  at  142°.  Heated  to  a  higher 
temperature,  it  decomposes,  giving  the  smell  of  pyrrol. 
Formopyrine  is  insoluble  in  cold  water,  slightly  soluble  in 
boiling,  soluble  in  chloroform,  acetic  acid,  and  alcohol. 
Dilute  and  strong  acids  dissolve  it,  forming  stable  salts  of 
an  intensely  bitter  and  acid  taste  (except  the  insoluble 
oxalate)  decomposed  by  alkalis  with  precipitation  of  tin- 
base.  The  reactions  of  Formopyrine  are  with  slight  excep- 
tions those  of  autipyriue. — A.  C.  W. 

"Pyrantin"  A  New   Febrifuge.     A.  Piutti.     Chem.  Zeit. 
I89C,  20,  54— 55. 

"  l'vKAxri  >.' "  is  the  name  given  to  the  new  febrifuge 
p-ethoxylphenylsuccinimide,  (til ..(  <  )  i  .  X  .  c,  II,.  (  mm 
which  may  be  prepared  in  fusing  the  hydrochloride  of 
p-amidophenetol  or  phenacetiu  with  succinic  acid,  and 
extracting  the  melt  with  alcohol.  The  yield  is  nearly 
theoretical.  Pyrantin  crystallises  in  colourless  prismatic 
needles,  melting  at  155°,  and  insoluble  in  ether.  One  pan 
dissolves  in  1,317  parts  of  water  at  17  ,  and  in  S3'0  parts  at 
100°.  The  following  are  the  characteristic  reactions  of 
pyrantin: — (1.)  By  hydrochloric  acid  or  fused  hydrogen- 
potassium  sulphate  it  is  split  up  into  succinic  acid  and 
p-phenetidine,  which  latter  can  be  identified  b}'  mean*  of 
the  ferric  chloride  test.  (2.)  If  O'OJ  grm.  of  pyrantin  be 
dissolved  in  2 — 3  c.c.  of  hot  concentrated  HCI,  diluted  with 
water,  and  one  drop  of  a  3  per  cent,  solution  of  ehro 
acid  be  added,  the  liquid  turns  to  a  ruby-red.  (3.)  If  fused 
with  potash,  aud  to  the  aqueous  solution  of  the  melt  be 
added  some  calcium  hypochlorite,  a  red  coloration 
gradually  appears. — I.  S. 

Opoponax.  \.  Baur.  Arch,  de  Pharm.  238,  209. 
One  of  the  brands  on  the  market,  which  has  the  appearance 
of  a  brownish  resin,  contains:  moisture  4*5,  woody  fibre 
70,  essence  6-5,and  resin  19  per  cent.  The  author  has 
separated  three  resinous  substances  from  it,  which  he  has 
termed  pana-reseue-ct  (C3.jHs(04),  pana-resene-/3  (C,,HS,<  L) 
and  pana-resinotauuol  (031H5uO,,).  When  crude  opoponax 
i-  distilled  with  superheated  steam  an  essential  oil  passes 
over,  whilst  the  resinous  residue  contains  the  above  sub- 
stance, together  with  a  decomposition  product,  chironol. 
This  substance,  which  is  an  alcohol  having  the  formula 
C^H .,.'),  cr\  -tallises  in  fine  needles,  melting  at  176°  C.,  and 
giving  an  acetyl  derivative  melting  at  196°  C,  and,  on 
oxidation  with  permanganate,  an  acid,  ('.^H4S(_)4,  meltino- 
at  108°  C.  The  essential  oil  consists  principally  of  a  mix- 
ture of  terpenes  boiling  at  10.")° — 120°  C.,  of  terpenylic 
ethers,  and  also  of  a  compound,  CiBH%0,  which  boils"  at 
about  250° — 255°  C,  and  reacts  violently  with  benzo\l 
chloride.  Crude  opoponax  contains,  in  addition,  an 
astringent  substance  aud  a  gum  soluble  in  water.  Accord- 
ing to  the  author,  Mecca  balsam  contains  a  volatile  oil 
distilling  at  140' — 170'  C,  and  a  resinous  substance  par- 
tially soluble  in  soda,  insoluble  in  ammonia.  It  contains 
alcohols,  but  not  ethers  of  the  resiuotannol  group.  In 
conclusion,  a  histological  description  of  plants  yielding 
opoponax  balsam  is  given. — T.  A.  L. 

Sagapenum.     Hohenadel.     Arch,  de  Pharm.  233   259. 

Sagapenum  balsam  has  the  following  composition  : Kesiu 

soluble  in  ether,  56 "8  ;  essential  oil, 5-8;  water,  3"5  ;  gum, 
23-3  ;  woody  fibre,  10-6  per  cent.  The  essential  oil  can  be 
separated  by  distillation  in  a  current  of  steam,  and  the  resin, 
which  is  soluble  in  ether,  chloroform,  alkalis,  and  sulphuric 
acid,  and  can  be  sublimed,  melts  when  pure  at  74' — 76  I 
It  does  not  contain  any  aldehydic  compounds.  Iu  order  to 
saponify  it,  it  is  necessary  to  heat  it  for  a  very  considerable 
time  with  dilute  sulphuric  acid  (1  :  3),  when  it  is  converted 
into  umbelliferone  and  sagaresinotaunol,  Co4H2805.  The 
latter  compound  on  heating  with  nitric  acid  (sp.  gr.  1  •  27) 
on  the  water-bath  yields  styphuic  acid.  The  essential  oil  of 
sagapenum  is  yellowish  and  has  a  disagreeable  odour.  Its 
specific  gravity  is  0-905,  and  it  contains  9-7  per  cent,  of 
sulphur.  On  fractionation,  an  ether  of  valeric  acid  (bornyl 
valerate?)  can  be  separated,  together  with  a  blue  mal- 
odorous   liquid,    which     has    a     characteristic    absorption 


spectrum.  Analogous  essences,  valerian,  asafcetida,  gal- 
banum,  &c,  on  distillation,  give  similar  blue  liquids,  pro- 
bably formed  in  the  operation. —  P.  A.  L. 

Shodinol  from  Oil  of  Pelargonium  and  Otto  of  Roses. 
P.  Barbier  and  L.  Bouveault.  Comptes  rend.  122, 
529—531. 

Ix  a  previous  communication  (Comptes.  rend.  117,  1092) 
tin-  identity  of  the  principal  constituent  of  oil  of  pelargonium 
with  rhodinol  from  otto  of  ro-es  was  suggested,  and  this  the 
authors  now  propose  to  confirm  by  a  comparison  of  the 
chemical  properties  of  the  two  substances.  Rhodinol  is, 
however,  certainly  different  from  limonol  (geraniol), 
'although  this  view  has  been  contradicted  quite  recently  by 
Erdmann  and  Hath  (J.  Prakt.Chem. ;  this  Journal,  189 B, 
292).  The  confusion  has  arisen  from  the  fact  that  oil  of 
pelargonium  contains  both  limonol  and  rhodinol.  The 
latter  can  be  separated  from  the  mixture  by  means  of  its 
benzoyl  compound,  and  the  author*  propose  that  the  name 
rhodinol,  which  formerly  was  applied  to  the  mixture,  shall 
now  designate  the  alcohol  of  the  formula  (.',„  11 .,,,( )  free  from 
limonol.  The  alcohol,  whether  obtained  from  oil  of  pelar- 
gonium or  from  otto  of  roses,  has  a  rose  dike  smell,  boils  at 
110°  C.  under  a  pressure  of  10  mm. ;  its  specific  gravity  is 
0"8731  at  0°  C. ;  and  o„=-  2°  11'.  In  a  subsequent  paper 
the  authors  propose  to  show  that  the  chemical  properties  of 
the  two  alcohols  confirm  their  identity.  The  proportion  of 
rhodinol  in  the  two  oils  amounts  at  most  to  20  per  cent. 
(See  also  this  Journal,  1894,  1085.)— T.  A.  L. 

Rhodinol,  andits  Transformation  into  Menthone.  P.  Bar- 
bier and  L.  Bouveault.    Comptes  rend,  1896,12,  ":;7. 

Prill!  rhodinol,  submitted  to  regulated  oxidation  by  the 
chrome-sulphuric  acid  mixture,  and  the  product  boiled  with 
water,  the  distillate  being  repeatedly  fractionated  in  vacuo, 
gives  a  liquid  boiling  at  93° — 95° 'under  10  mm.  pressure. 
Rhodinal  thus  obtained  has  the  odour  of  peppermint  ;  its 
composition  is  ClrJH180  ;  it  does  not  combine  with  sodium 
bisulphite,  but  gives  easily  an  oily  oxime,  boiling  at  130° — 
135°  under  10  mm.,  from  which  the  rhodiual  is  regenerated 
by  dilute  sulphuric  acid.  With  the  semi-carbazide  it  gives 
a  crystallised  product,  separable  by  solvents  into  two 
isomeric  carbazones.  The  first  and  most  abundant  is  very 
soluble  in  ether,  and  melts  at  115".  It  dissolves  in  cold, 
strong  hydrochloric  acid,  and  is  precipitated  by  water 
without  change.  Rhodinal  is  an  aldehyde  of  rhodinol,  and 
the  semi-carhazones  of  the  aldehydes  are  only  decomposed 
by  treatment  with  hot  dilute  acids,  whilst  those  of  the 
acetones  are  decomposed  in  the  cold  acid.  The  second 
semi-carbazone  is  insoluble  in  ether,  and  is  an  oil  smellimr 
of  peppermint.  It  is  identified  as  the  semi-carbazone  of 
menthone.  Thus,  the  original  liquid  obtained  by  oxidising 
rhodinol  is  a  mixture  of  rhodiual  and  menthone. 

Previously,  the  authors  had  separated  two  bodies  from 
essence  of  pelargonium,  to  which  they  assigned  the  formula 
CmH^i  i  and  (  ,„H16()  respectively  ;  but  they  now  recognise 
that  these  ho, lies  were  isomeric,  and  identical  with  those 
here  described. 

If  the  oxime  of  the  mixture  of  rhodiual  and  menthone 
be  treated  with  acetic  anhydride,  the  product  is  purely,  and 
in  theoretical  proportion,  an  acetate  of  the  oxime  of  the 
menthone  ;  and  the  menthone,  regenerated  by  boiling  with 
dilute  sulphuric  acid,  gives  only  the  semi-carbazide  melting 
at  186° — 187°.  The  isomerism  take-  place  at  the  moment 
of  treatment  by  the  acetic  anhydride,  for  the  oxime,  treated 
by  dilute  sulphuric  acid,  regenerates  the  mixture  of  rhodinal 
and  menthone. 

This  isomerism  is  of  great  interest,  not  only  in  itself,  but 
also  because  it  removes  all  doubt  from  the  constitution  of 
rhodinol.— E.  S. 

Citronellal  and  Shodinol.     P.  Barbier  and  L.  Bouveault. 

Comptes  rend.  1896,  122,  795—796. 
Citronellal  is  obtained  from  citronella  oil  (from  Messrs. 
Roure,  Bertrand,  aud  Son,  of  Grasse)  by  distillation  under  a 
pressure  of  10  mm.  of  mercury.  A  colourless  liquid  boiling 
at  92°,  under  10  mm.  pressure,  is  obtained,  the  formula  of 
which  is  C10HlsO.  Its  semi-carbazone  is  characteristic, 
crystallising  in  plates  which  are  very  readily  soluble  iu  all 


374 


THE  JOURNAL   OF  THE   SOCIETY   OF  CHEMICAL  INDUSTRY. 


[May  30,1896. 


solvents  with  the  exception  of  petroleum  ether,  and  which 
melt  at  82  .  The  aldehyde  is  converted  into  citronellic  acid 
by  passing  through  the  stages  of  oximeand  nitrile.  The  acid 
yields  a  paratoluide  which  boils  without  decomposition  at 
230  under  a  pressure  of  10  nun.,  is  easily  soluble  in  organic 
solvents  with  the  exception  of  petroleum  ether,  and  melts  at 
95  .  The  paratoluide  of  the  isomeric  rhodinic  acid  melts 
at  80-5".  i  >n  oxidation,  citronellal  yields  acetone  and 
/S-inethyl  adipic  acid. — T.  E. 

Anise,  Russian  Oil  of.  G.  Bouchardat  and  Tardy. 
Oomptes  rend.  1896,  122,  198—201. 
Tun  oil  is  cooled  to  5  and  the  liquid  part  drained  off  from 
the  solid  anethol  which  forms  the  major  part  of  it;  a 
repetition  of  this  process  at  -  Ij  removes  a  further  quantity 
of  anethol  and  anise-camphor  or  fenchone.  The  liquid 
obtained  at  .  '•  is  dextro-rotatory  -whilst  that  obtained  at 
—  15°  rotates  the  plane  of  polarisation  to  the  left,  showing 
that  the  oil  contains  several  substances  acting  in  different 
ways  on  polarised  light.  The  liquid  combines  partially 
with  sodium  bisulphite,  the  compound  after  purification  and 
decomposition  yielding  an  oil  which  is  separated  by  fractional 
distillation  into  fractions  boiling  from  245  —248°,  and  from 
■ji',0 — 265°  respectively.  The  first  consists  of  anisic  alde- 
hvde.  C3H8Oj.  It  is  inactive,  smells  of  dry  hay  or  hawthorn, 
and  has  the"  density  1-141  at  0°.  The  second  has  the 
density  1*095  at  0  .  is  also  inactive,  and  resembles  the  first 
in  its  odour  ;  dilute  potassium  permanganate  solution  oxidises 
it  to  anisic  and  acetic  acids,  it  is  therefore  probably  a  ketone 
of  the  formula  C',,,!!,,,!  r,  22  kilos,  of  the  anise  oil  yielded 
8tt  grms.  of  the  aldehyde  and  20  grins,  of  the  ketone,  which 
are  probably  products  of  the  oxidation  of  the  anethol  and 
estragol  contained  in  the  oil. — T.  R. 

Isosafrol,  Synthesis  of.     C.  Moureu.     Comptes  rend.  1896, 
"122,  792—795. 

Isosafroi.  is  synthesised  b\  heating  methylene  hoino- 
caffeic  acid — 

OII,n,-.C,illl.CH:C(CH3VCOJI: 

it  is  thus  proved  to  be  propenyl-methyleue-eatechol — 
CH302:C6H3.CH:CH(CH3)  (1.2.4), 

the  only  formula  available  for  its  isomer,  safrol.  heing 
therefore — 

CH.,0..:C,Ii.1.CII.,.C!I:CH.„ 

— T.  E. 

Formalin,  The  Detection  of.     O.  Hehner.     Analyst  21,  94. 
See  under  XXIII.,  page  382. 

Formalin,  Further  Notes  on  the  Detection  of. 

11.  D.  Richmond  and  t..  K.  Boseley.     Analyst  21,  92. 

See  under  XXIII.,  page  382. 

Quinine,  Note  on  the  Titration  of.    A.  II.  Allen. 

Analyst  21,  85. 

See  under  XXIII.,  page  886. 

Cinchona  Extract,  Examination  of.     L.  Hulsebosch, 

Her.  Pharm.  ties.  1895,  5,  286. 

See  under  XXIII.,  page  386. 

Caffeine,  Action  of  Wagner's  Reagent,  A  new  Method  of 

Estimation.     M.    (lombcrg.     .1.    Amer.    Client.    Soc.   18, 


[4],  331. 


See  under  Will.,  page  384. 


PATENTS. 

icetone  Improvements  in  Processes  of  and  Apparatus 
/',„■  Making  Pure.  <  >.  Porsch,  New  i'ork,  U.S.A.  Eng. 
Pat.  5255,  March  12.  1895. 
This  invention  is  designed  for  producing  pure  acetone 
suitable  for  the  manufacture  of  smokeless  powder,  for 
which  purpose  it  must  meet  the  following  requirement-  :  — 
Mi  it  must  be  perfectly  clear  and  limpid.  (2.)  It  must 
be  miscihle  with  water  in  every  proportion,  and  the  mixture 
should  not  show  a  cloudiness  even  after  long  standing. 
(3.)  It  must  be  perfectly  neutral.     (,4)   It   must  indicate  at 


15  on  a  thermo-alcoliolometer  of  Sehultze  (Berlin)  at 
least  99'5  percent.  (5.)  It  must  not  contain  more  than 
01  percent,  of  aldehyde,  and  its  iodometric  test  should 
not  show  less  than  98*5  per  cent,  of  CjHjO.  (G.)  On 
distillation  at  least  '.is  ■  8  percent,  should  pass  over  at  58 
The  process  consists  in  subjecting  acetates  in  the  presence 
of  calcium  hydrate  in  excess  at  a  uniform  temperature  to 
destructive  distillation  and  to  the  action  of  superheated 
steam.  By  this  means,  an  alkaline  residue  is  obtained, 
which  is  perfectly  free  from  acetic  acid,  so  that  the  yield  of 
acetone  approaches  almost  the  limit  of  the  theoretical 
yield,  and  thereby  25  per  cent,  of  pure  acetone  boiling  at 
58  may  be  regularly  obtained  from  commercial  calcium 
ai  etate.  The  acetone  vapours  are  condensed  into  crude 
liquid  acetone,  which  is  mixed  with  about  ten  times  its 
weight  of  water,  and  allowed  to  stand  for  2  1  hours  in  a  cool 
place.  Any  tar  oils  collecting  on  the  surface  of  the 
aqueous  solution  arc  removed  by  a  decanting  process,  and 
the  clear  mixture  of  acetone  anil  water  is  subsequently 
drawn  oil:'  from  the  sediment  which  has  collected  at  the 
bottom  of  the  containing  vessel.  The  clear  liquid  con- 
taining tin-  acetone  is  now  submitted  to  fractional  dis- 
tillation in  a  dephlegmator  for  the  obtainment  of  the 
acetone. 

The  apparatus  comprises  a  jacketed  mixing  vessel  or 
retort,  the  jacket  being  filled  with  molten  lead,  which  is 
kept  in  this  condition  by  the  heat  of  a  suitable  furnace 
surrounding  the  mixing  vessel.  Thus  superheating  of  the 
ebatsje  in  tin-  retort  is  obviated,  and  any  variations  of  tern 
perature  during  the  liberation  of  the  acetone  prevented,  i 
product  being  obtained,  which  is  free  from  aldehyde  and 
ketones.  Hv  the  introduction  of  superheated  steam  into 
tin-  retort  after  about  I  2  pier  cent,  of  the  acetone  has  gone 
over,  the  generation  of  the  remaining  portions  is  accele- 
rated, whilst  the  formation  of  mechanical  impurities,  and 
the  passing  over  of  any  portion  of  the  charge  in  the  form 
of  powder   is    prevented.      The    connecting   tubes    betv 

the  retort  and  the  dust  collecting  vessel,  and  between  the 
latter  and  the  condenser  can  be  readily  cleaned  after  each 
operation  by  a  series  of  steam  pipes,  whereby  the  choking 
of  the  tubes  and  the  consequent  liability  to  explosion  is 
prevented.  Ou  subjecting  the  aqueous  acetone  to  frac- 
tional distillation,  the  first  and  last  runnings  are  collected 
separately,  whilst  the  intermediate  distillate  containing 
from  'JO  to  90  per  cent,  of  acetone  is  treated  separately  so 
as  to  permit  the  removal  even  of  the  small  percentage  of 
water  still  contained  therein.  This  is  effected  in  a  copper 
still,  provided  with  a  rectifying  column.  The  distillation 
is  so  regulated  that  not  more  than  150  litres  pass  over  pet- 
hour,  hut  eveu  of  this  distillate,  the  first  it)  litres  and  the 
last  50  litres  should  be  set  aside  as  probably  containing 
traces  of  aldehyde.  When  the  iodometric  test  shows  that 
the  quantity  of  acetone  which  has  been  set  aside,  being  a 
certain  quantity  running  over  at  the  beginning,  and  also 
at  the  end  of  one  distillation  mixed  with  the  same  quantity 
obtained  by  a  second  distillation, — contains  more  than  0*1 
per  cent,  of  aldehyde,  such  acetone  is  passed  in  the  form 
of  gas  through  red-hot  tubes  ami  then  condensed  again,  so 
that  the  ketones  boiling  at  a  higher  temperature  than  the 
acetone  are  split  up. — D.  B. 

Perfumes,   Improrvnirnts  in  the  Manufacture  of     M.  <  tto 

aiid  A.  Verley,  Paris.      Kng.  Pat.  6596,  March  30,  IS'.".',. 
Tin:  claim  is  (br  the  use  of  ozone  in  oxidising  the  groups 
of  atoms:— CH  :  CH.CH,  and  CH.CII  :  CHS  into  COH 
By    means    of    this    process    iso-safrol,   isoeugenol.    and 
anethol,  all  containing   the  group  of  atom*    ("II  :  CH.CII  . 
may    he    oxidised    to    heliotropin,   vanillin,   and    aubepiu 
respectively.     The  gaseous  ozone  is  allowed  to  act  on  the 
BUOStances   (preferably  warmed)  without  using  any  solvent, 
thus  facilitating  tin-  isolation  of  the  products.    The  following 
equation  represents  the  typical  reaction  which  occurs  : — 
b,H,(CjH6.OCH,.OH)  +  O  = 

Is"  euirenol. 

CHj.COH  +  C6H,(COH.OCHj.OH). 

Vanillin. 
Substances      which      contain      the      group      of      atoms 
CHj.CH  :  ("11.,,  such  as  eugenol,  safrol,  an  1  estragol,  also 

yield  aldehydes,  those    named  giving  vanillin,  hciiotropiiu 
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and  aubepin  respectively :  the  reaction  in  the  case  of 
eugenol  is  represented  by  the  equation : — 

C6H,(CH,.CH  :  CH,VOCH3.OH  +  70  = 
2CO„  +  2H.O  +  C6H3(COF.OCH3.OB). 

-T.  K. 

Perfumes,       Improvements       in      the      Manufacturi       if. 
M.  Ekenberg,  and   Lars   Monten,  Stockholm.      Eng.  Pal 
15,592,  April  1, 1895.    (Under  International  Convention.) 

TriK  claim  is  for  a  process  for  imparting  a  greater  intensity 
of  odour  to  perfumes  by  saturating  them  with  some  sub- 
stance  which  is  wholly  or  partly  gaseous  below  30  C,  ami 
which  is  inodorous  or  possesses  only  a  faint  odour.  Further 
claims  arc  that  the  pressure  developed  by  the  volatile 
substances  within  the  bottles  may  be  conveniently  employed 
for  forcing  the  perfume  out  of  them  and  spreading  it. 
The  volatile  substances  may  also  be  used  as  solvents  for 
the  perfume,  thus  ensuring  its  perfect  vaporisation. — T.  E. 

Musk,  Artificial  ;  Improvements  in  its  Manufacture. 
H.  H.  Lake.  From  the  Fabriques  de  Produits  Chimique 
de  Thann  et  de  Mulhouse.  Eng.  Pat.  10,946,  June  1, 
1895. 

The  manufacture  of  artificial  musk  by  the  nitration  of 
symmetrical  (1.3.5)  halogen  butyl  toluenes  is  claimed. 
Symmetrical  bromobutyl  toluene,  for  example,  is  prepared 
by  the  gradual  addition  of  1  part  of  A1C1,  to  4  farts  of 
nuta-bromotohiene  and  4  parts  of  butyl  chloride,  without 
application  of  heat.  The  reaction  being  at  an  end,  the 
mass  is  poured  into  water  and  the  crude  oil  submitted  to 
fractional  distillation.  The  (1.3.5)  bromobutyl- toluene 
boiling  between  230°  and  250"  (or  after  further  purification 
between  243  and  246:)  is  then  slowly  brought  into  a 
well  cooled  mixture  of  fuming  nitric  and  sulphuric  acids, 
which  is  finally  heated  on  the  water-bath  until  a  sample 
solidifies  at  once  on  pouring  into  water.  The  tri-citro 
derivative  thus  obtained  forms,  after  crystallisation  from 
alcohol,  yellowish -white  needles  melting  at  129  and 
possessing  a  strong  odour  of  musk. — T.  E. 

Erratum. 

This    Journal,    1S96,  page   49,   col.   2,    top    line: — For 
'■  greater  "  read  "  le>s." 

XXI.-PHOTOGRAPHY. 

PATENT. 

Photographic  Printing  Paper  and  the  tike  ;  Improvements 
in  and  connected  with.  F.  Hrdliczka-Csiszar,  Vienna. 
Eng.  Pat.  9438,  May  13,  1895. 

The  inventor  describes  the  manufacture  of  a  sensitive 
paper  with  which,  he  asserts,  it  is  "  possible  to  obtain  good 
prints  with  high  lights  .  .  .  even  from  the  dullest  nega- 
tives, which  cannot  be  reproduced  by  the  processes  at 
present  resorted  to."  It  appears  to  consist  essentially  in 
the  addition  of  a  small  quantity  of  a  chromate  (neutral  or 
acid),  or  of  a  "compound  of  ferric  cyanates"  in  dilute 
alcoholic  solution  to  an  ordinary  citro-chloride  emulsion  of 
silver  in  "  celloidin  "  or  gelatin. — F.  H.  L. 

XXII  -EXPLOSIVES,  MATCHES.  Etc. 

Explosives.   Softy.      Winkhaus.       Trans.    North   of   Eng. 

Inst.  Min.  and  Meeh.  Eng.  1896,  45,  141—154. 
The  results  of  the  Prussian  Fire-damp  Commission  experi- 
ments in  18S5  (see  also  this  Journal,  1892.  179)  led  to  the 
conclusion  that  high  explosives,  if  fired  with  a  sufficiently 
strong  detonator,  explode  without  igniting  either  coal-dust 
or  pit-gas  (see  this  Journal,  1889,  415).  Lohmann  in  1887 
found,  on  the  contrary,  that  with  larger  charges,  all  the  high 
explosives  were  unsafe  (see  also  this  Journal,  18S9,  419 
Safety  powders  are  now  made  either  by  reducing  the 
explosion  temperature  of  the  substance,  by  mixing  it  with 
a  heat  absorbent,  such  as  damp  sawdust,  soda  crystal-, 
magnesium  sulphate,  ammonium  carbonate,  &c.  (as  in 
"  Wetter-dynamit "),  or  by  using  explosives  which  have 
per  se  a  low  detonation  temperature.  In  the  latter  group 
are  explosives  of  the  securite  class,  containing  ammonium 


nitrate  mixed  with  nitro  derivatives  of  aromatic  hydro- 
carbons, or  with  nou-nitraeed  carbonaceous  substances  ;  to 
this  order  belong  most  of  the  explosives  described  in  a 
table  which  is  given. 

Lohmann  defines  as  safety  explosives  all  such  as  prove 
on  experiment  to  be  considerably  safer  than  ordinary 
dynamite,  and  have  not,  in  practical  mining,  produced  the 
ignition  of  fire-damp;  and,  in  any  case,  they  are  deemed 
sufficiently  safe  if  an  unstemmed  shot,  fired  from  the  steel 
cannon  with  8'S2  ozs.  of  the  powder,  is  found  incapable  of 
igniting  the  coal-dust  (from  the  Konig  pit)  in  suspension  in 
the  experimental  gallery  at  Xeunkirchen.  But  the  writer 
urges  that  these  galleries  should  be  used  only  for  the  com- 
parison of  explosives,  for  there  is  a  great  difference  between 
a  -hot  tired  from  a  steel  cannon  and  one  fired  from  a  bore- 
hole in  a  non-conducting  material  like  coal,  which,  moreover, 
readily  yields  a  highly  inflammable  dust;  and  explosives 
which  have  passed  Lohmanu's  test  have  failed  in  practice 
(see  also  this  Journal,  1890,  214).  In  a  table  are  incorpo- 
rated the  results  of  the  author's  experiments  with  the 
various  explosives  employed  in  Westphalia.  Increasing 
charges  were  fired  until  ignition  of  the  suspended  coal-dust 
in  the  gallery  ensued.  With  three  exceptions  (noted)  no 
ignition  w-  observed  with  a  charge  of  17-64  oz.  The 
shots  were  tired,  unstemmed,  from  a  steel  mortar  with  a 
2  16  in.  bore,  set  at  an  oblique  angle  in  the  floor  of  the 
gallery. 

It  is  found  that,  with  very  safe  powders,  the  paraffined 
cartridge  cases  (used  when  deliquescent  ingredients  are 
present)  are  not  dangerous,  but  when  the  detonation  tempe- 
rature is  high,  a  plain  case  is  preferable,  at  least  for 
unstemmed  shots.  The  combination  of  relative  safety  with 
a  high  shattering  power  is  a  characteristic  of  the  new 
ammonium  nitrate  powders.  Another  table  given,  shows 
that  the  safety  of  these  powders  diminishes  as  the  percentage 
of  the  carbon-bearing  constituent  is  increased  ;  and  any 
degree  of  safety  may  be  secured  by  proportioning  the 
ingredients  correctly  within  the  practical  limits  of  blasting 
efficiency  and  transmissibility  of  the  explosion  from  one 
cartridge  to  another.  In  the  table  the  result-  with  various 
mixtures  of  dinitro-benzeue  and  ammonium  nitrate  are 
recorded. 

Owing  to  the  hygroscopic  character  of  ammonium  nitrate, 
powders  containing  this  substance  occasionally  fail  to 
detonate.  The  addition  of  2-5  per  cent,  of  potassium  bi- 
chromate to  Dahmeuite  has  vastly  increased  its  safety  without 
affecting  its  shattering  power ;  this  is  due  to  the  readiness 
with  which  the  bichromate  decomposes  at  a  dull  red  heat, 
whereby  the  detonating  capacity  and  rapidity  of  ignition 
are  increased,  whilst  heat  is  absorbed.  The  addition  of 
4  per  cent,  of  potassium  permanganate  to  roburite  allows 
the  nitrobenzene  to  be  reduced  to  7  per  cent.,  and  thus 
great  safety  is  ensured,  whilst  the  blasting  efficiency  (per 
unit  of  nitrobenzene)  is  not  reduced. — W.  G.  M. 

Explosives  'Flameless)  Committee,  lieport  of  the.  North 
of  Eng.  Inst.  ilia,  and  Mech.  Eng.,  Parts  I.  and  III., 
lS94aud  1S96. 

The  third  and  last  part  of  the  report  of  the  Committee 
appointed  in  1888  is  now  published,  and  the  experiments, 
which  are  fully  described  in  136  pages,  have  led  to  the 
following  conclusions:  —  (1)  The  high  explosives  tested 
(ammonite,  ardeer  powder,  bellite,  carbonite,  roburite, 
securite,  and  westfalite)  on  detonation  produce  evident 
flame.  (2)  They  are  liable  to  ignite  inflammable  mixture- 
of  air  with  fire-damp  or  coal-dust,  or  of  the  three  together, 
and  are  not  absolutely  safe  when  used  in  presence  of  such 
mixtures ;  bu.t  (3)  they  are  less  liable  thau  blasting  powder 
to  produce  such  ignition.  (4)  The  ignition  of  mixtures  of 
air  and  coal-dust,  with  or  without  fire-damp,  can  be  ob- 
tained with  a  much  -mailer  proportion  of  coal-dust  than 
was  previously  deemed  necessary.  (j)  The  risk  of 
explosion  in  a  mine  is  lessened,  but  not  abolished,  by  the 
use  of  high  explosives  in  place  of  blasting-powder ;  and 
therefore  (6)  examinations  of  the  working  places,  and  pre- 
cautious similar  to  those  in  force  in  mines  where  blasting- 
powder  is  used,  must  be  rigidly  observed  where  a  high 
explosive  is  employed.  (7)  In  view  of  the  changes  from 
time  to  time   made  in   the   proportions  and  constituents  of 
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high  explosives,  it  is  desirable  that  the  name  of  the  explo- 
sive should  be  printed  on  the  wrapper  of  each  cartridge, 
and  that  the  date  of  manufacture,  and  the  proportion  of 
the  ingredients  uaed  in  the  manufacture  of  the  explosive 
should  be  printed  on  the  case  of  each  packet  of  cartridges. 
(S)  As  these  explosives  alter  in  character  if  improperly 
kept,  every  care  should  be  taken  in  the  storage  to  ensure 
their  being  maintained  in  good  condition. — W.  G.  M. 

Smokeless  Powder  and  Manufacture  of  Sam,  ,  An  Improved, 

E.  Ungauia,   [mola,  Bologna,   Italy.     Fug.  Pat.   12,325, 

June  25,  1895. 
The  powder  is  designated  "  Fulgor "  and  its  chief  consti- 
tuent is  nitrated  hydrocellulose.  The  following  composi- 
tions by  weight  are  given  :— Fulgor  "  A,"  for  military  pur- 
poses, 100  parts  of  " hendeka-hydronitrooellulose,"  2  of 
paraffin,  80  of  hexa-nitrornannite,  0-05  of  aniline  black; 
Fulgor  "  B,"  sporting  powder,  loo  parts  of  "  hendeka- 
hydronitrocellulose,"  0-05  of  potassium  ferrocyanide; 
Fulgor  "C,"  sporting  powder  of  moderate  strength,  80  parts 
of  hepta-hydronitrocellulose,  20  of  hexa-hydionitrocoiln- 
lose,  15  of  potassium  chlorate,  8  of  barium  nitrate,  1'50  of 
paraffin,  and  0-05  of  potassium  ferrocyanide. 

To  produce  "  hendeka-hydronitrocollulose"  1  part  of 
hydroceUuloae  is  treated  with  20  parts  of  an  acid  mixture 
containing  5  parts  of  nitric  acid  (1  -.52  sp.  gr.)  and  15  parts 
of  Nordhausen  sulphuric  acid.  The  hepta-hydronitrocellu- 
lose is  made  with  the  following  proportions :  1  part  of 
hvdroeellulose,  4  parts  of  nitric  acid  (42v  B.)  and  12  parts 
of  sulphuric  acid  (66°  B.).  In  all  the  above  the  proportions 
are  by  weight. 

The  nitro-maunite  must  not  be  made  by  the  Stecker 
process,  but  by  treating  very  finely  divided  maunite  with  a 
mixture  of  fuming  nitric  and  sulphuric  acids.  This,  it  is 
stated,  will  give  a  nitro-mannice  unalterable  by  heat  or 
light.  Powder-  "A"  and  "11"  are  gelatinised  by  means 
of  acetic  ether,  and  "<"'  by  means  of  acetone  and 
"  benzine." — K.  15.  P. 

Explosives  [Nitroglycerin]  for  Blasting  Purposes  ami 
fur  Use  as  Ammunition,  Method  oj  Manufacturing. 
R.  Weigel,  Domitz-on-the-Elbe,  Germany.  Eng.  Pat. 
23,242,  Dec.  4,  1S95. 
This  invention  relates  to  explosives  containing  nitro- 
glycerin, and  has  for  it-  object  the  diminution  of  the  danger 
attending  their  manufacture  and  use.  This  is  stated  to  he 
effected  by  the  addition  of  "creosote  and  other  alkylated, 
i.e.,  methylated,  ethylated,  &e.  derivatives  of  the  benzene 
and  phenol  elas<  "  which  lower  the  freezing  point  of  nitro- 
glycerin, and  render  the  finished  explosive  "  absolutely 
flameless"  capable  of  being  stored  in  a  damp  atmosphere, 
"uninflammable,"  and  insensitive  to  shock.  The  following 
composition  is  given  as  a  type:— 27  per  cent,  of  nitro- 
glycerin, 1  per  cent,  of  collodion  cotton,  4*5  percent,  of 
creosote,  .V.'j  per  cent,  of  bicarbonate  of  soda,  53  per  cent. 
of  nitrate  of  soda.  '.»  per  cent,  of  rye-flour. — R.  B.  1'. 

Explosives,  Production  of ,  from  Heduced  and  Nitrated 
•dose.  Bodies.  W.  Theodorovie,  Vienna.  Austria. 
Eng.  l'at.  949,  .Ian.  1  1,  1896. 
Tin:  inventor  proposes  a  mixture  of  nitrated  cellulose,  the 
cellulose,  previous  to  nitration,  being  first  reduced  to  a 
pulverulent  state  by  boiling  with  dilute  hydrochloric  acid, 
and  "  nitrate  salts  or  carbonaceous  material,"  the  mixture 
then  being  gelatinised  by  means  of  anvj  1  acetate  and  acetone, 
the  gelatinising  agent  being  subsequentlj  removed  by  treat- 
ment with  dilute  methyl  or  ethyl  alcohol. — W.  M. 

Explosives,  Manufacture  of,  hi  Improved  Process  ami 
Apparatus foi:  II.  II.  Lake,  Middle-ex.  From  Fried, 
Krupp,  Grusonwerk,  Magdeburg.  Eng. Pat. 2575,  Feb.  I. 
1896. 

Tins  specification  describes  an  apparatus  for.  and1'  method 
of  manufacturing  tubular  or  Other  threads  or  cards  id' 
explosive  material  from  a  pasty  or  plastic  ma<s  previously 
rolled-ill  the  form  of  a  band;  the  said  process  or  method 
Consisting  in  placing  the  coil  of  plastic  material  in  a  cham- 
ber, and  compressing  the  same  throughout  its  convolutions 
by  forcing  a  mandril  into   the  central  or  inner  convolution, 


thereby  displacing  the  air  confined  between  the  convolutions 
and  forcing  the  material  through  a  die  in  the  form  of  a 
thread  or  cord  ;  or  when  a  hollow  tube  of  the  explosive  is  to 
be  termed  a  mandril  is  fixed  in  the  die." — \V.  M. 


XX1IL— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Pyrometer,  Le  Chatelier's.     W.  C.  Herans.     Zeits.  f. 

Klektroehem.  2,  276—277. 

A  fohji  of  Le  Chatelier's  pyrometer,  adapted  for  technical 

purposes,  by  YV.  C.  Heriius  of  Hanau.    The  thermo- element 

consists  of  wires  of  platinum  and  of  platinum-rhodium  alloy, 
each    1 ,',    metres   Ions    and   0*6  mm.   diameter,    welded  or 


Fig.  1. 


Fid.  2. 


firmly   joined    mechanically  at    the   hot  junction,  insulated 
:   one   another   and    protected   from   the  fire-gases   by 

1  metal  tubes.     A  modification 61  D'Arsonval's 

galvanometer  is  supplied  with  the  instrument,  reading  on  a 
double  -  tale  cither  E.M.F.  in  volts,  or  temperatures  of  the 
hot  junction,  from  o  to  1600  .  Special  form-  of  the 
instrument  arc  made  for  special  purposes.  Rides  are  given 
for  its  use. — .1.  T.  II. 

Hydrometer,  A  New,     I..  X.  Vandevyver.     J.  Phys.  1895, 
4,561. 

This  hydromi  teris  so  constructed  that  when  the  lower  com- 
partment B  is  filled  with  distilled  water,  and  the  stopper  11 
inserted,  the  instrument  will  sink  to  the  mark  1*00  when 
immersed  in  distilled  water.      On  replacing  the  water  in  the 
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compartment  H  by  the  liquid,  the  (tensity  of  which  is  to  be 
determined,  and  again  placing-  the  instrument  in  distilled 
water,  the  desired  specific  gravity  may  be  read   off  on  the 


IM 


c 


scale.  This  hydrometer  gives  accurate  readings  to  the  third 
decimal,  and  eveu  the  fourth  is  approximate. — A.  K.  M. 

Assay  Balance.  An  Auxiliary.     Proc.  Chem.  Soc.  Is'.n;, 
[163],  75—76. 

This  paper  describes  a  new  form  of  balance  applied  to 
bullion  assaying*,  the  object  of  which  is  to  give  the  weight 
of  the  gold  "  cornet"  with  sufficient  accuracy  to  enable  the 
assayer  to  put  the  correct  weight  in  the  pan  of  the  ordinary 
a^sav  Valance,  and  to  decide  the  remaining  fractions  by 
means  of  the  rider  alone.  This  auxiliary  balance  is  of  such 
dimensions  as  to  be  easily  accommodated  in  the  case  of  the 
ordinary  assay  balance.     The  advantages  claimed  are — 

(1.)  Saving  of  time  in  weighing,  when  gold  of  varying 
finenesses  is  under  assay.  (2.)  Reduction  of  the  wear  in 
the  weights.  (3.)  Increased  life  for  the  ordinary  assay 
balance.  (4.)  Avoidance  of  much  of  the  concentrated 
attention  which  tends  to  make  the  assayer's  work  mono- 
tonous. 

PATENTS. 

High  Temperatures  j  Improved  Method  and  Apparatus  for 
Determining.  J.  G.  \Yiborgh,  Stockholm,  Sweden.  Kng. 
Pat.  6284,  March  26,  1895. 

This  specification  describes  an  apparatus  "  based  on  the 
principle  that  if  an  explosive  substance  which  explodi  s  at 
a  definite  temperature  ('  be  enclosed  in  a  solid  body  of 
temperature  t,  and  this  body  be  exposed  to  a  higher  tem- 
perature T,  then  the  explosion  of  the  said  substance  will 
occur  after  the  lapse  of  a  definite  time,  the  length  of  which 
will  depend  on  the  explosiou  temperature/'  of  the  substance, 
on  the  distance  of  the  said  substance  from  the  surface  of 
the  body,  and  on  the  difference  between  the  temperatures 
T  and  t."  The  apparatus  may  be  calibrated  by  means  of 
an  air  pyrometer  and  from  the  calibration  an  equation  may 
be  obtained,  which  would  allow  of  the  measurement  of  very 
high  temperatures.  The  explosive  is  enclosed  in  a  refractory 
material,  and  of  course  a  "  thermophone  "  is  destroyed  each 
time  an  observation  is  made. —  W.  M. 

Oleaginous  Materials,  A  New  or  Improved  Testing 
Machine  fur.  G.  Mitchell,  London.  Eng.  Pat.  16,571, 
Sept.  J,  18'J5. 

This  is  an  apparatus  for  testing  the  amount  of  oil  which 
can  be  expressed  from  a  known  quantity  of  material.  It 
consists  of  a  steam-jacketed  cylinder  fitted  with  a  ram  of 
1  sq.  in.  area,  worked  by  a  compound  lever,  at  the  end  of 


which  is  placed  a  spring  balance,  which  enables  the  operator 
to  observe  what  pressure  is  on  the  ram  ;  this  would  be 
2  tons  -when  the  spring  balance  registers  112  lb. — J.  .1.  K. 

INORGANIC  CHEMISTR  Y.—  QUA  LITA  TIVE. 

Ammonium  Sulphide,  Replacement  of  in  Qualitative 
Analytical  Methods.  N.  Tarugi.  Bull.  Soc.  Chim.  1896, 
16,  670.     (Original  in  Guzz.  Chim.  Ital.  25,  478.) 

Ammonium  thioacetate  forms  sulphides  with  cobalt,  nickel, 
manganese,  and  zinc,  but  the  de< iposition  of  the  thio- 
acetate and  subsequent  precipitation  of  the  sulphide  is  not 
complete.  The  following  method  is  proposed.  The  filtered 
.liquid  after  precipitation  with  ammonia  and  ammonium 
chloride  is  boiled  to  drive  off  ammonia,  slightly  acidified 
with  hydrochloric  acid  and  slight  excess  of  ammonium 
ferrieyanide  added.  This  precipitates  ferricyanides  of  cobalt, 
nickel,  and  manganese.  The  filtrate  made  alkaline  by 
ammonia  throws  down  barium,  calcium,  and  strontium  on 
addition  of  ammonium  carbonate.  In  the  filtrate,  ammonium 
phosphate  precipitates  magnesium,  and  finally  on  adding 
acetic  acid,  zinc  is  obtained  as  ferrieyanide. 

The  ammonium  ferrieyanide  precipitate  is  shaken  with 
ammonia  and  filtered,  and  from  the  filtrate  nickel  ferrieyanide 
is  obtained  on  acidifying.  In  the  residue  cobalt  is  detected 
by  the  bead,  and  manganese  by  nitric  acid  and  lead 
peroxide. — A.  ('.  W. 

Cobalt,  New  Compound  of,  and  a  Rapid  Method  of 
detecting  Cobalt  in  presence  of  Nickel.  R.  G.  Durrant. 
Proc.  Chem.  Soc.  1896,  [164],  96. 

The  author  shows  that  if  excess  of  sodium  or  potassium 
bicarbonate  be  added  to  a  solution  of  any  salt  of  cobalt,  and 
then  hydrogen  peroxide,  a  green  liquid  is  formed. 

This  liquid  appears  to  contain  a  cobaltate  or  cobaltie  acid, 
ll.('o04,  for,  although  the  substance  has  not  at  present 
been  isolated,  volumetric  determinations  show  that  the 
maximum  green  colour  is  reached  when  the  molecular 
proportions  of  the  cobalt  salt  and  hydrogen  peroxide  are  as 

1  :2  ;  a  probable  reaction  is  — 

CoC03  +  2H,0:  =  H2Co04  +  C02  +  II20. 

The  green  solution  may  be  formed  in  presence  of  nickel 
salts,  and  the  reaction  serves  as  a  ready  method  both  of 
detecting  cobalt,  even  in  presence  of  large  excess  of  nickel, 
and  of  detecting  nickel  in  presence  of  considerable  excess 
of  cobalt. 

Nessler  lit  action.  Its  Application  for  the  Detection  of 
Mercury  and  of  Iodides.  <i.  Denigcs.  Chem.  Zeit.  1896, 
20,  70. 
By  suitable  modifications,  the  Nessler  reaction  may  be 
made  use  of  for  the  detection  either  of  mercury  or  of 
iodides.  For  the  detection  of  mercury,  2  c.c.  of  the  solu- 
tion are  mixed  with  2  c.c.  of  ammonia  and  2  to  10  drops  of 
a  20  per  cent,  solution  of  potassium  iodide.  If  the  solution 
tin  clear,  the  addition  cf  caustic  alkali  will  bring  about 
the  Nessler  precipitate  should  mercury  be  present.  If  there 
be  a  white  precipitate,  this  will  not  appreciably  interfere, 
but  if  a  coloured  precipitate  be  formed,  it  should  be  removed 
by  filtration,  before  the  addition  of  the  caustic  alkali.  The 
reaction  can  be  used  for  the  detection  of  the  smallest 
quantities  of  mercury. 

For  the  detection  of  iodides,  any  metals  which  might 
interfere  should  be  precipitated  by  ammonium  sulphide  ; 
the  filtrate  is  then  acidulated  with  hydrochloric  acid,  boiled 
to  expel  hydrogen  sulphide,  and  saturated  with  ammonia. 
Some  caustic  alkali  and  a  few  drops  of  mercuric  chloride 
are  next  added,  and  if  a  red  precipitate  be  produced,  an 
iodide  is  present.  The  reaction  is  very  .sensitive,  and  can 
be  used  also  in  the  case  of  insoluble  iodides. — A.  K.  M. 

Chlorates,  A    specific    Colour  Reaction    for.     G.  Deniges. 
J.  Pharm.  Chim.  [6],  2,  -100. 

The  presence  of  chlorates  in  solution,  when  not  exceeding 

2  per  cent.,  can  be  detected  by  the  green  coloration  (also 
decidedly  manifested  in  the  case  of  1  rag.  of  these  salts) 
produced  by  adding  five  drops  of  a  1  per  cent,  solution  of 
resorcinol,  acidified  by  10  drops  of  sulphuric  acid,  to  one  or 
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two  drops  of  the  solution  under  test,  previously  shaken  up 
with  2  c.c.  of  pure  sulphuric  acid,  and  cooled.  After  the 
resorcinol  is  added,  the  mixture  is  again  cooled  and  agitated. 

— C.  S. 

Molybdic  Solution  as  a  Reagent.  M.  •■.  Meillere. 
.1.  Pharm.  Chim.  1896,  6,  3,  61. 
I'm  solution  of  ammonium  molyhdate  usually  prepared  as 
a  reagent  is  unstable  and  not  to  he  relied  upon.  The  author 
recommends  the  following  prescription  for  a  preparation 
said  to  remain  good  for  several  months.  200  c.c.  of  a  IS 
per  cent,  solution  of  ammonium  molyhdate  are  mixed  with 
20  c.c.  of  dilute  sulphuric  acid  (1:1  by  volume),  and  30  e.e. 
of  pure  sulphuric  acid  are  added  thereto.  The  reagent  thus 
prepared  is  very  sensitive,  and  can  be  heated  to  100"  C.  for 
a  short  time,  a  quality  favouring  the  detection  of  traces  of 
phosphoric  ami  arsenic  acid.  In  cases  where  the  sulphuric 
acid  is  not  objectionable,  the  same  reagent  can  he  used  for 
quantitative  separations.  For  this  purpose  gentle  warming 
suffices,  the  liquid  being  then  allowed  to  stand  in  the  cold. 
Precipitation  is  complete  after  12  hours.  No  tangible 
quantity  of  molybdic  acid  comes  down.  Complete  precipi- 
tation of  arsenic  acid  requires  longer  warming.  In  spite  of 
the  relative  stability  of  the  reagent,  it  is  difficult  to  hit  the 
point  when  the  arsenic  acid  is  completely  precipitated  and 
the  molybdic  acid  begins  to  come  down.  Should  precipi- 
tation of  the  molybdic  acid  begin  to  occur,  it  can  be  retained 
in  solution  in  the  subsequent  conversion  of  the  arsenic 
acid  into  ammonium  magnesium  arsenate,  by  the  addition 
of  a  sufficient  amount  of  an  alkaline  citrate.  The  tartrate 
is  not  to  be  recommended,  as  it  considerably  delays  the 
separation  of  the  precipitate. — Ii.  13. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Hydrofluoric  Acid,  Note  on  the  Preparation  of  Pure,  for 

the   Analysis    of    Silicates.       A.    H.   Allen.      Analyst, 

21,87. 
Hydrofluoric  acid  for  use  in  the    analysis  of  silicates 
should  be  free  from  fixed  impurities.     The  following  is  a 
simple  method  of  preparing  the  pure  acid  at  the  time  and 
in  the  quantity  required  :  — 

A  mixture  of  about  equal  parts  of  commercial  hydro- 
fluoric acid  and  strong  sulphuric  acid  is  placed  in  a  large 
platinum  crucible.  Inside  this  large  crucible  and  prefer- 
ably supported  on  a  disc  of  plaster  of  Paris,  or  on  a  leaden 
ring,  is  placed  a  smaller  one  containing  a  weighed  quantity 
cf  the  silicate  moistened  with  three  or  four  drops  of  strong 
sulphuric  acid.  The  larger  crucible  is  then  covered  with  a 
platinum  dish  filled  with  culd  water.  The  arrangement  is 
then  heated,  and  the  hydrofluoric  acid  is  volatilised,  and 
condenses  on  the  bottom  of  the  platinum  dish,  from  whence 
it  drops  ou  to  the  silicate  in  the  inner  crucible.  When 
about  10  c.c.  of  distillate  has  collected,  the  inner  crucible  is 
removed,  the  contents  evaporated  off,  and  the  whole  process 
repeated  once  or  twice,  to  ensure  complete  decomposition  of 
the  silicate. — A.  S. 

Analysis,  Electrochemical  Methods  which  can  he  usefully 
applied.  Ii.  Neumann,  /cits.  f.  Elektrocb.  2,  231—  23.">, 
252—260,  269—272. 
A  BRIEF  history  of  the  discovery  and  development  of 
electro-deposition  of  metals  and  its  application  to  their 
ili  termination  is  given.  The  solution  from  which  the  metal 
is  deposited  should  be  one  which  ordinary  treatment  yield-. 
the  deposited  metal  should  be  coherent  and  easily  washed, 
and  variations  in  the  current,  within  reasonable  limits, 
should  not  affect  its  consistency. 

From  solutions  containing  more  than  one  metal,  a  mixed 
deposit  is  liable  to  be  thrown  down.  Separations,  however,  can 
be  effected  by  (1)  depositing  one  metal  at  the  cathode,  whilst 
the  other  is  thrown  down  as  peroxide  at  the  anode;  (2) 
preventing  the  deposition  of  one  or  more  of  the  metals  by 
addition  of  excess  of  strong  acid,  by  conversion  into  a 
higher  state  of  oxidation,  or  by  addition  of  excess  of  alkali, 
and   formation   of  complex   compounds  ;  (3)   by  regulating 


the   electro-motive  force        Iu  practice    only    the    first    t 
plans  are  really   available,   and   iu   many  cases  it  is  most 
advantageous  to  make  a  separation  by  chemical   means,  ami 
then  to  deposit  each  metal  from  a  pure  solution. 

At  the  catholic  come  away  \\\  drogen  and  metals.  At  the 
anode  separate  oxygen,  the  halogens,  sulphur,  ami  other 
bodies,  ot  which  onlj  oxygen  (in  the  form  of  peroxides)  and 
the  halogens  need  he  considered.  The  halogens  call  be  detei 
mined  (Vortmann)  by  using  a  silver  anode  in  a  tartaric 
acid  solution,  and  finding  the  increase  of  weight  ot  the 
electrodes  (both,  tor  silver  may  go  into  solution  from  the 
anode  ami  be  deposited  on  tin-  cathode ),  ami  the  author  has 
determined  fluorine  similarly  ;  but  the  amounts  which  can 
be  dealt  with  in  this  way  are  very  small,  and  no  separation 
of  the  different  halogen?  is  possible.  Many  metals  appear 
at  the  anode  as  peroxides,  but  in  must  cases  the  metal 
itself  is  simultaneously  deposited  at  the  cathode,  so  that  the 
only  metals  practically  determinable  as  peroxides  are  lead 
and  mangane-e. 

Individual  metals  are  then  considered,  copious  referent  >  - 
to  original  authorities  being  given. 

Manganese. — The  electrolytic  determination  of  manganese 
presents  no  advantage  over  the  ordinary  volumetric  or 
gravimetric  methods. 

Lead  from  neutral  solutions  deposits  both  as  metal  and 
peroxide.  From  neutral  acetate  solution,  solutions  with  free 
acetic  acid,  solution  iu  saturated  sodium  chloride,  or  iu 
excess  of  sodium  hydroxide  with  or  without  addition  of 
alkaline  tartrates  or  acetates,  solution  iu  ammonium  oxalate, 
in  pyrophosphoric  acid,  or  solution-  containing  easily  oxidi- 
sable  bodies,  it  talis  as  metal  alone  :  but  the  process  i-  not 
suitable  for  analysis,  for  the  deposit  is  not  firm  or  coherent, 
ami.  moreover,  often  forms  a  short  circuit  between  the 
electrodes.  The  deposition  as  peroxide  alone,  however,  i- 
very  satisfactory;  this  takes  place  from  a  solution  contain- 
ing at  least  1"  per  cent,  of  nitric  acid.  The  deposit  is 
coherent  at  the  ordinary  temperature  or  up  to  G0° — 70'J  (_ 
at  higher  temperatures  it  i>  apt  to  peel.  The  current  den  sit  J 
should  be  1 — 2  amp.  per  loo  sq.  cm.,  the  E.M.F.  2-3 — 2'7 
volts.  The  author  has  deposited  in  one  hour,  from  a  strong 
solution,  at  the  ordinary  temperature  (1  amp.  per  100  sq. cm:, 
2"3  volts),  I  grms.  of  perfectly  coherent  peroxide.  Dilute 
solutions  need  a  longer  time  to  deposit  an  equal  quantity. 
The  analysis  of  galena  affords  an  illustration  of  the  applica- 
tion of  electrolytic  methods  j  here  the  lead,  coming  to  the 
anode,  is  separated  from  most  associated  metals.  The  ore 
is  dissolved  iu  nitric  acid,  diluted,  filtered,  and  electrolysed; 
lead  alone  appears  at  the  anode  :  copper,  antimony,  gold, 
mercury,  may  deposit  at  the  cathode ;  other  metals  remain 
in  solution.  Bismuth,  it"  present,  may.  iii  part,  come  down 
with  the  lead,  but  not  silver,  if  enough  nitric  acid  and  a  few 
drops  of  oxalic  acid  solution  be  present.  The  peroxide 
must  be  dried  at  180°— 190    C. 

(if  metal-  deposited  at  the  cathode  are  to  be  con- 
sidered  : — 

lion. — This  can  only  be  deposited  from  solution-  of 
complex  salts,  and  the  ordinary  method-  for  it-  determina- 
tion are  SO  accurate,  that  the  electrolytic  method  presents 
no  advantage. 

Cadmium  can  he  deposited  from  neutral  or  ammoniaca] 
solutions,  solutions  in  potassium  cyanide, or  various  alkaline 
salts.  The  separation  of  cadmium  from  other  metals  is  not 
practicable  electrolytically.  and  gravimetric  methods  are,  ou 
the  whole,  to  lie  preferred. 

( 'obalt  and  Nickel. — These  two  metals  behave  practically 
alike  in  their  electrolytic  relations.  They  are  completer) 
deposited  from  neutral  solutions  to  which  has  beea  added  a 
very  small  amount  of  acetic  acid,  or  excess  of  alkaline 
tartrate,  citrate,  or  oxalate,  or  potassium  cyanide.  The 
u-ual  method  is  to  electrolyse  a  solution  of  the  sulphate,  to 
which  ammonium  sulphate  and  excess  of  ammonia  have  been 
added.  Obi  adds,  for  0 '  1-  0"15  u mi.  ol  nickel  as  sulphate, 
G — 'J  gnu-,  of  ammonium  sulphate,  and  2*5 — 1  grms. 
of  ammonia  :  but  the  author  finds  that  the  proportion  of 
nickel  may  be  increased  tenfold  without  injury.  With  0*5 
—  I ■  5  ampere  per  mo  sq.  em.,  2"8 — .!■:(  volts  al  ordinary 
temperatures,  2  hours  suffice  to  deposit  the  nickel  from  1  grm. 
of  even  rich  ores  or  alloys.  Attempts  to  use  the  chloride  a- 
l   a  depositing   solution  have   proved  unsatisfactory.     In  the 
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analysis  of  ores,  metals  of  the  copper  group  can  be  precipi- 
tated by  hydrogen  sulphide  or  deposited  electrolytically 
from  an  acid  solution  ;  excess  of  ammonia  then  precipitates 
iron,  manganese,  and  aluminium,  and  the  nickel  or  cobalt 
can  then  be  deposited,  free  from  every  metal  save  zinc, 
which,  if  present,  could  be  precipitated  from  acetic  solution 
by  hydrogen  sulphide.  To  separate  cobalt  from  nickel, 
Vortmann  uses  a  solution  with  alkaline  tartrate,  large 
excess  of  sodium  hydroxide  and  some  potassium  iodide, 
from  which,  with  currents  up  to  1  ampere  ptr  100  sq.  cm., 
cobalt  alone  separates.  Nickel  and  cobalt  may  well  be 
determined  electrolytically,  especially  as  the  chemical 
methods  are  troublesome  and  not  very  accurate. 

Zinc. — Does  not  deposit  from  strongly  acid  solutions,  and 
from  neutral  solutions  comes  down  in  a  spongy  condition. 
Addition  of  small  amounts  of  acetic  acid,  ammonium  oxalate, 
ammonium  or  sodium  acetate,  or  ammonium  phosphate 
improves  this  ;  good  deposits  are  also  got  from  a  solution 
with  excess  of  sodium  hydroxide  or  of  potassium  cyanide. 
The  deposited  zinc  adheres  strongly  to  the  platinum 
cathodes,  which  should  therefore  be  coated  with  silver  or 
copper.  The  process  is  slow  (2  hours  for  0'  15 — 0*2  grm., 
with  1 — 1*5  amp.  per  100  Sq.  cm.),  and  the  current  density 
must  be  well  kept  up  towards  the  end,  or  the  last  traces 
of  zinc  fail  to  deposit.  Separation  of  zinc  from  other 
metals  must  be  done  chemically,  and  on  the  whole  the 
balance  of  advantage  is  on  the  side  of  chemical  rather  than 
electrolytic  methods. 

(Inhl. —  Deposits  readih  from  neutral  solutions,  from  the 
double  chlorides  of  gold  and  alkali  metals,  from  solutions 
in  potassium  cyanide,  sodium  sulphide.  &c.  Hut  the 
deposit  is  often  pulverulent  and  the  amount  which  can  be 
deposited  in  a  coherent  state  is  \  ery  small.  The  electrolytic 
method  is  not  advisable  for  ordinary  purposes. 

Bismuth. — Almost  impossible  to  separate  bismuth  electro 
lytically  from  other  metals. 

Arsenic. — Is  only  very  incompletely  precipitated  from 
neutral,  not  at  all  from  acid  solutions. 

Siloer. — Behaves  like  bismuth.  Gravimetric,  methods 
tire  to  be  preferred. 

Mercury. — Can  be  completely  deposited  fr:>m  neutral  or 
slightly  acid  solutions,  solutions  with  excess  of  potassium 
cyanide,  sodium  sulphide,  or  ammonium  oxalate,  or  tartrate. 
For  separations  chemical  methods  are  preferable. 

Copper.  —  Deposited  from  sulphuric  or  nitric  acid  solutions 
with  not  too  much  free  acid;  from  hydrochloric  acid 
solutions  is  not  coherent  unless  sodium  chloride,  ammonium 
chloride,  or  sodium  acetate  be  added.  Ammoniacal  solu- 
tions can  also  be  used,  if  sufficient  ammonium  nitrate  be 
present.  Solutions  with  excess  of  potassium  cyanide,  or  of 
alkaline  phosphates,  oxalates,  tartrates,  or  formates  are 
also  available,  hut  in  practice  only  the  solutions  in  nitric 
or  sulphuric  acid  are  used.  Copper  is  in  this  way  separable 
from  iron  and  the  other  metals  which  do  not  deposit  from 
acid  solutions,  and  (in  nitric  acid  solutions)  from  lead  ;  not, 
however,  from  silver,  bismuth,  mercury,  tin,  arsenic,  or 
antimony.  From  these  separation  by  chemical  means  is  to 
he  preferred,  hut  as  in  many  natural  products  few  or  none 
of  these  occur,  the  electrolytic  determination  of  copper  is 
very  practicable  and  largely  used.  In  a  solution  with 
S  per  cent,  of  free  nitric  acid,  the  current  density  should  be 
1 — Samp,  per  100  sq.  cm.,  E.M.F.  2-2 — Z'7  volts,  and 
temperature,  50° — 60°  C.  Stronger  currents  may  be  used, 
but  the  amount  of  copper  depositeil  does  not  increase  pro- 
portionately. A  solution  in  sulphuric  acid  with  3  per  cent. 
of  free  acid  corresponds  to  the  nitric  acid  solution  mentioned. 

Antimony. — Deposits  from  solutions  in  hydrochloric  acid, 
sodium  or  ammonium  chloride,  with  or  without  addition  of 
alkaline  tartrates  or  oxalates.  The  cathode  should  have 
a  dead  surface,  or  the  deposit  is  not  coherent.  The 
deposition  from  the  chloride  is  rapid.  Tartaric  acid 
solutions  give  good  deposits,  but  are  too  slow.  The  most 
available  is  a  solution  of  the  sulphide  in  sodium  mono- 
sulphide.  With  a  solution  containing  sodium  sulphide  of 
50 — 70  per  tent,  of  saturation,  1 — 2  amp.  per  100  sq.  cm., 
and  E.M.F  1  5 — 3  volts,  the  process  proceeds  at  the 
ordinary  temperature  or  at  higher  temperatures,  more 
rapidly  in  the  latter  case  (at  G0°— 80°,  0'3— 04  grm. 
antimony  in  \\ — 2  hours).     The  preparation  of  the  solution 


of  the  sulpho-salt  separates  the  antimony  from  all  other 
metals  save  arsenic  and  tin;  the  arsenic  can  he  volatilised 
previously  as  chloride,  converted  into  arsenic  acid,  or 
dissolved  as  sulphide  by  ammonium  carbonate,  whilst  tin 
does  not  deposit  from  strong  solutions  id'  sodium  sulphide. 
This  plan,  then,  is  of  very  general  use  in  determining 
antimony. 

Tin.  -Solutions  of  stannous  and  stannic  chlorides,  or 
other  salts  to  which  hydrochloric  acid  lias  been  added,  arc 
available  ;  also  with  excess  of  sodium  hydroxide  or 
potassium  cyanide,  or  ammonium  oxalate  and  oxalic  or 
acetic  acid.  It  deposits  best  from  solutions  of  the  sulphide 
in  ammonium  sulphide  (from  weak  sodium  sulphide 
'solutions  very  imperfectly,  from  strong  ones  not  at  all). 
If  tin  be  already  in  the  form  of  dioxide,  it  is  host  weighed 
straight  off  ;  but  if  we  have  the  sulphides  from  which  arsenic. 
and  antimony  have  been  separated  as  just  described,  20- 
25  grms.  of  ammonium  sulphate  are  added  to  the  solution 
and  heated  for  10 — 15  minutes,  then  a  current  of  1 — 2 
amp.  per  100  sq.  cm.  and  E.M.F.  3-3 — 4  volts  used;  at 
50° — 60°,  0*3 — 0-4  grm.  tin  will  deposit  per  hour,  with 
1  amp.  per  10(>  sq.  cm.  Tinstone,  fused  with  sodium 
carbonate  and  sulphur,  gives  a  solution  which  can  be 
directly  used  for  electrolysis. 

Storage  cells  form  by  far  the  most  suitable  source  of 
current  for  this  work  ;  where  there  is  no  dynamo  they  can 
be  charged  by  a  thermopile,  or  by  a  number  of  primary 
cells.  A  Gulcher  thermopile,  failing  secondary  cells,  is 
also  a  useful  source  of  current,  and  enables  any  constant 
E.M.F.  between  certain  limits  to  be  maintained. 

Electrodes  are  always  of  platinum  and  are  of  two  types. 
In  one  the  cathode  is  a  slit  hollow  cone  or  cylinder  pierced 
with  holes  and  the  anode  a  spiral  wire;  in  the  other  the 
cathode  is  a  shallow  dish  or  basin  aud  the  anode  a 
horizontal  disc. — J.  T.  D. 

Platinum,  'Flu-  Assay  of.     F.  H.  Miller.     School  of  Mines 
Quarterly,  17,  20—38. 

\i  1 1. it  describing  and  comparing  the  methods  of  Berzelius, 
Gtbbs,  Deville  and  Debray,  and  Perry,  and  giving  results 
of  experiments  showing  the  impossibility  of  obtaining 
accuracy  whilst  employing  small  quantities  in  the  assay  of 
poor  ores,  the  author  suggests  the  following  method  of 
procedure  : — 

I  grin,  of  platinum  alloy  is  mixed  with  test  lead  and 
scorified  at  a  high  temperature  until  covered  over,  poured, 
and  the  button,  which  should  weigh  about  12  grms.  and 
be  malleable,  hammered  to  detach  slag.  The  button  is 
treated  with  200  c.c.  of  nitric  acid  (sp.  gr.  1-08)  until  the 
action  ceases,  and  is  then  filtered  and  washed  with  water. 
The  paper  containing  the  residue  is  burned  in  a  porcelain 
capsule  and  then  transferred  to  the  muffle  and  ignited  for 
10  minutes  with  the  door  open.  After  cooling,  it  is  heated 
to  boiling  with  nitric  acid  (1-08)  for  several  minutes 
washed,  ignited,  and  weighed.  The  weight  is  that  of  the 
gold,  platinum,  iridium,  and  iridosmium.  The  finely- 
divided  metal  so  obtained  is  then  warmed  with  dilute  aqua 
regia  (1:3)  for  a  few  minutes,  which  readily  dissolves  the 
gold  and  platinum  and  leaves  the  iridium  and  iridosmium 
to  be  filtered  off,  washed,  and  weighed  together.  The 
iridium  is  then  dissolved  out  by  treatment  with  strong  aqua 
regia  and  the  iridosmium  weighed  alone.  The  gold  and 
platinum  are  separated  by  oxalic  acid.  The  solution  con- 
taining them  is  evaporated  just  to  dryness  to  remove  all 
the  nitric  acid,  then  dissolved  in  water  and  a  few  drops  of 
hydrochloric  acid,  and  the  gold  precipitated  by  warming 
with  oxalic  acid  and  allowing  to  stand  for  half  an  hour. 
After  filtering,  the  gold  is  cupelled  with  silver  to  remove 
filter  ash  and  any  traces  of  platinum,  parted  and  weighed. 
The  platinum  is  precipitated  by  ammonium  chloride  after 
destroying  the  oxalic  acid. 

By  this  method  the  iridium  is  separated  from  both  the 
platinum  and  iridosmium,  the  gold  result  is  as  accural.'  as 
by  the  wet  method,  and  the  platinum  result  is  nearly  so. 
The  platinum  is  equally  well  determined  in  any  material, 
from  a  low  grade  ore  to  platinum  foil.  In  the  former  case 
the  platinum  from  four  to  six  assay  tons  is  collected  by  a 
preliminary  treatment  in  a  lead  button  of  about  2ti  grms., 
which,  after  seorification,  is  a  convenient  size  for  dissolving 
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by  nitric  acid.     The  ratio   of  lead  to   platinum   should  be 
30: 1  to  obtain  a  malleable  button  from  which  the  slag  can 
easily  be   detached,  and  the  quantity  of   ore  to  be  taken   ' 
should  be  at   least  30  grmg.  in  the  case  of  poor  Russian 
ores. — A.  W. 

Cement,  Hot  Tests  for.     L.  Erdmenger.     Thonind.  Zeit. 
1896,20,  2. 

'I'm.  author  discusses  the  mechanism  of  the  changes  which 
occur  when  cement  test  pieces  are  subjected  to  hot  tests, 
boiling  tests,  and  his  own  high-pressure  steam  tests,  lie 
points  out  that  the  increased  rapidity  and  intensity  of  the 
changes  occurring  during  hardening,  which  is  brought  about 
by  tests  of  tins  class,  may  result  in  an  increase  of  strength 
or  in  complete  destruction  or  in  some  intermediate  con- 
dition, according  to  the  quality  of  cement.  Cements  which 
are  not  unexceptionable  when  tested  by  these  methods 
generally  show  improvement  after  they  have  been  aerated 
by  exposure,  although  the  like  treatment  may  lower  the 
strength  as  determined  by  ordinary  cold  tests.  The 
opinion  that  tin-  destruction  of  test  pieces  exposed  to 
boiiing  water  or  the  like  is  due  to  the  presence  of  anhy- 
drous calcium  sulphate,  rather  than  to  that  of  free  lime, 
receives  no  confirmation  from  the  author's  experiments. 

—I!.  B. 

Cement  Testing.    C.  Berger.     Mitt.  k.k.  Tech.  Gewerhe- 
Museums  (Vienna),  1896,  57—81. 

The  paper  consists  of  an  account  of  n  considerable  number 
of  tests  made  by  the  author  on  samples  of  Portland  and 
Roman  cement.  That  part  not  concerned  with  routine 
methods  of  testing  is  embodied  in  the  following  excerpts  : — 
In  general,  the  tests  were  made  according  to  the  standard 
methods  current  in  Austria,  but  an  exception  is  made  in 
respect  of  tes|>  tor  constancy  of  volume,  which  on 
account  of  the  short  time  available,  were  of  the  "  rapid  " 
class.  Tho  rise  of  temperature  occurring  on  gauging 
cement  with  water  was  also  determined,  the  increase  of 
temperature  in  the  case  of  Portland  cement  varying  from 
ir,  to  1 1  ■  1  C,  but  rarely  exceeding  10°  C.  Seeing  that 
the  rise  of  temperature  is  largely  dependent  on  the  rate  at 
which  the  reactions  concerned  in  the  first  setting  of  the 
cement  occur,  an  exact  correlation  between  the  rise  of  tem- 
perature, and  the  presence  of  unsaturated  lime  in  the 
cement  cannot  be  arrived  at.  Thus,  cements  which  are 
perfectly  constant  in  volume  and  undoubtedly  sound 
may  give  a  rise  of  temperature  as  great  as,  or  greater 
thin,  that  given  by  cements  which  have  a  marked 
tendency  to  "  blow."  It  may  be  noted  incidentally 
that  Portland  cements  may  show  a  rise  of  temperature  of 
1  4  — 2*  5°  C.  before  any  indication  of  setting  can  be  dis- 
cerned. Some  relation  can  be  traced  between  the  initial 
setting  and  the  rise  of  temperature  of  a  cement,  for  both 
phenomena  are  plainly  dependent  on  the  beginning  of 
chemical  change  of  certain  of  the  cementitious  constituents 
The  determination  of  the  initial  set  is  of  practical  import 
ance,  inasmuch  as  it  is  undesirable  that  cement  should  be 
worked  or  handled  alter  this  has  begun.  With  regard  to  the 
specific  gravity,  the  limits  observed  for  Portland  cement 
were  2"96  to  3*23.  Conipunitivt  tests  were  made  for  ten- 
sile strength  of  cement  which,  alter  setting,  had  been  kept 
in  the  one  case  in  water  anil  in  the  other  in  air,  and  it 
was  found  that  in  general,  cement  kept  in  air  hail  a  higher 
tensile  strength  at  a  given  date.  The  difference  was  most 
marked  with  overtimed  cements,  which  remained  sound  in 
air  but  were  weakened  by  being  kept  under  water.  The 
question  of  aeration  of  cement  before  use  is  considered  by 
the  author,  who  shows  tiiat  in  many  cases  an  improvement 
j-  to  strength  takes  place  on  keeping,  especially  if  the 
cement  was  originally  somewhat  overtimed.  A  decrease  of 
strength,  on  the  other  hand,  is  not  infrequently  observed, 
particularly  in  test  pieces  which  have  been  kept  in  the 
air.  instead  of  under  water,  with  cements  which  arc  not 
unduly  rich  in  lime. 

It  may  he  noted  that  a  considerable  increase  in  tensile 
Strength  may  result  from  the  exposure  of  the  test  piece 
tir-t  under  water  and  then  in  air,  the  figures  quoted  in  one 
Case  being  greatly  in  excess  of  those  given  by  the  same 
cement  kept  cither  in  air  alone  or  in  water  alone.  The 
rapid  tests  used   for   determining   the  constancy  of  volume 


of  Portland  cement,  that  is,   its  freedom   from  tendency  to 
blow,  are  as  follows  :  — 

(1.)  The  Stcum  Test  in  which  a  pat  of  cement  after  'J  I 
hours  setting  in  moist  air  is  placed  in  a  double-walled  vessel, 
th';  outer  part  of  which  is  tilled  with  water  and  heated  until 
steam  ;s  evolved  and  penetrates  to  the  inner  vessel,  the 
heating  of  the  pat  thus  effected  being  continued  for  four 
hours. 

(2. 1  The  Hulling  Test.  Halls  of  the  cement  4 — 5  cm.  in 
diameter  are  allowed  to  set  for  24  hours  in  moist  air  and  are 
placed  in  water,  which  is  brought  to  the  boil  in  the  space 
of  about  30  minutes,  and  kept  boiling  for  six  hours. 

(3.)  The  Firing  Test.  In  this,  two  balls  similar  to  those 
used  in  test  No.  2  are  allowed  to  become  fully  set  and  are 
suspended  at  such  height  above  a  Bunsen  flame  as  to 
become  warm  to  the  hand  in  the  course  of  half  an  hour, 
to  be  heated  to  90°  C.  in  a  second  half-hour,  and  finally,  to 
become  red  hot  at  the  point  of  impingement  of  the  flame. 

Portland  cement  may  be  considered  as  free  from  ten- 
dency to  blow  when  test  pieces  treated  in  the  manner 
described  retain  their  hardness  and  coherence,  and  are  not 
cracked  or  buckled. 

The  Roman  cements  tested  were  nearly  all  quick-setting, 
the  initial  set  being  perceptible  in  about  two  minutes.  In 
general,  Roman  cements  set  the  quicker  the  richer  they  are 
in  clayey  constituents,  and  the  slower  the  higher  is  their 
content  of  lime.  An  excess  of  lime,  if  evenly  distributed, 
appears  to  increase  the  setting  time,  although  it  may  act  in 
a  contrary  manner  on  the  initial  setting  time.  This  may 
be  explained  by  the  fact  that  the  heat  evolved  by  the 
slaking  of  the  lime  sensibly  aids  the  reactions  involved  in 
initial  setting,  while  the  presence  of  this  same  lime  delays 
the  ultimate  hardening  of  the  whole  mass  of  the  cement. 
Thus  it  happens  that  cements  arc  met  with  which  begin  to 
set  quickly  and  then  remain  soft  for  hours.  Both  from  the 
not  infrequent  presence  of  free  lime  in  Roman  cement  and 
from  its  common  property  ot  setting  quickly,  it  is  to  be 
expected  that  the  rise  of  temperature  which  it  gives  would 
be  greater  than  that  observed  in  the  case  of  Portland 
cement.  As  much  as  20°  C.  may  represent  this  rise. 
Both  Roman  and  Portland  cements  show  a  certain  corre- 
spondence between  the  rise  of  temperature  and  the  rate  of 
setting,  the  amount  of  the  former,  when  taken  at  succes- 
sive periods  of  half  a  minute,  falling  at  or  near  the  time 
when  initial  set  declares  itself.  The  fallacy  of  supposing 
that  an  unsound  cement  necessarily  gives  a  high  rise  of 
temperature  is  shown  by  the  figures  given  by  the  author  for 
six  cements  which  were  indisputably  unsound, and  yet  gave 
no  abnormal  results  when  tested  for  the  heat  evolved 
during  their  setting.  Similarly  the  fallacy  'hat  a  cement 
giving  a  high  rise  of  temperature  is  necessarily  unsouul  is 
shown  by  the  results  obtained  for  Roman  cements  having 
as  high  a  rise  as  20  .  and  yet  being  of  faultless  quality. 

The  speeilie  gravity  of  the  Roman  cements  tested,  varied 
between  2*81  and  3*13,  this  variation  being  doubtless  due 
to  the  somewhat  wide  rang,  of  composition  characteristic 
of  this  material.  A  high  speeilie  gravity  due  to  comparative 
richness  in  lime  may  not  coincide  with  a  high  tensile 
strength,  because  of  the  irregular  distribution  of  the  lime, 
making  the  cement  latently  unsound  and  diminishing  its 
strength.  It  appears  to  be  generally  true  that  Roman 
cement  lias  a  higher  strength  when  kept  in  air  than  when 
kept  under  water,  the  differences  being  In  some  cases  very 
large,  especially  when  there  is  reason  to  consider  the  cement 
overtimed  or  containing  lime  irregularly  distributed.  Ex- 
posure of  Roman  cements  to  air  causes  them  to  absorb  water 
and  carbonic  anhydride,  whereby  their  speeilie  gravity  is 
decreased  and  they  become  slower  setting,  while  their  tensile 
strength  is  augmented.  The  last  effect  may  well  be  attri- 
buted to  the  character  of  these  cements,  which,  from  the 
nature  of  their  taw  material,  the  small  amount  of  care 
expended  on  their  manufacture,  ami  their  comparative 
cheapness,  are  liable  to  contain  tolerably  coarse  particle* 
of  lime,  which  are  gradually  slaked  by  exposure  to  air  to 
the  benefit  of  the  cement.  It  may  be  remarked  that  an 
apparently  IdV  tensile  strength  may  sometimes  be  obtained 
from  a  cement  of  good  quality  on  account  of  the  excessive 
quickness  with  which  it  sets  making  it  difficult  to  gauge  the 
briquettes  before  setting  has  begun. 
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The  following  rapid  tests  were  used  for  lioman  cement : — 

(1.)   The  Hot-water  Test.     \\A\<  of  neat  cement,  after  24 

hours'  hardening;  in  moist  air.  are  placed  in   water,  which   is 

brought  to  a  temperature  of  50'  C.  in  the  course  of  half  an 

hour,  and  are  kept  there  for  3  hours. 

(2.)  The  Steam  Test,  which  is  carried  out  in  precisely  the 
same  v  ay  as  for  Portland  cement  and  has  been  already 
described.  Cement  whieh  stands  this  test  is  undoubtedly 
sound,  hut  many  cements  of  fair  quality  may  fail  under  it. 
in  which  case,  provided  they  stand  the  hot-water  test,  they 
may  he  accepted. — B.  B. 

Arsenic,  A  Rapid  Process  for  the  Estimation  of.     I!.  Engel 
and  J.  Bernard.     Comptes  rend.  1896,  122,  390. 

The  following  method  is  intended  to  replace  the  delicate 
and  somewhat  lengthy  process  described  bj  Gautier  (Bull. 
Soc.  Chim.  24,  231).  in  which  the  ring  of  arsenic  obtained 
by  Marsh's  test  is  weighed. 

The  arsenic  solution,  concentrated  if  necessary  in  alkaline 
solution  to  20 — 40  c.c,  is  mixed  with  three  times  its  volume 
•of  hydrochloric  acid  of  22  Be.,  and  then  with  a  large  excess 
of  hypophosphorous  acid  (according  to  the  quantity  of 
arsenic,  4 — 10  c.c.  of  acid  of  30  Be.),  After  standing  12 
hours  at  the  ordinary  temperature,  the  arsenic  is  completely 
precipitated  in  the  metallic  state:  the  vessel  is  then  warmed 
on  the  water-bath  and  boiling  water  added  to  facilitate  the 
■filtration.  The  vessel  is  repeatedly  washed  out  with  boiling 
water  until  the  filtrate  is  no  longer  acid,  no  attempt  being 
made  to  remove  the  arsenic  adhering  to  its  sides  ;  the  filter 
paper  is  then  placed  in  the  same  flask  and  a  decinormal 
solution  of  iodine  added  with  constant  shaking  until  the 
liquid  remains  coloured.  The.  arsenic  is  now  in  solution  in 
the  state  of  arsenious  acid,  then  .">u  c.c.  water  and  10  c.c.  of 
saturated  sodium  or  potassium  bicarbonate  solution  are 
added,  and  the  titration  finished,  using  starch  as  indicator. 
The  process  determines  small  quantities  of  arsenic  alone  or 
in  presence  of  other  metals  (nickel,  cobalt,  manganese, 
aluminium,  zinc),  with  an  error  of  about  -^  njgnn. 

—A.  C.  W. 

Arsenic,  The  Determination  of.     A.  Gautier.     Comptes 
rend.  1896,  122,  426. 

The  method  of  Engel  and  Bernard  (previous  abstract)  is 
not  suitable  for  determining  accurately  quantities  of  less  than 
1  mgrm.,  which  the  author's  method  exactly  estimates.  The 
volatility  of  arsenic  and  autimony  affords  a  means  of 
separating  these  elements  from  other  metals,  in  however 
small  a  quantity  they  may  be  present,  and  according  to  his 
method,  these  two  metals  may  be  then  separated  from  one 
.•mother  and  both  estimated. — A.  C.  W. 

Cobalt  and  Nickel,  Separation  of.  Carnot.  Berg.  u. 
Hiittenmann.  Zeit.  54,  370. 
After  throwing  down  both  metals  with  bromine  and  potash 
the  liquid  is  boiled  and  the  precipitated  sesquioxides  are 
washed,  reduced  by  heating  to  redness  in  a  current  of 
hydrogen,  re-washed,  and  weighed  together.  They  are  then 
redissolved  in  nitric  acid  and  the  solution  divided.  From 
the  one  part  are  precipitated  by  hydrogen  peroxide  and 
potash,  the  protoxide  of  nickel  and  the  sesquioxide  of 
cobalt,  the  latter  being  titrated  with  potassium  iodide  and 
sodium  thiosulphate.  The  second  portion  is  neutralised 
with  potash  and  the  precipitate  redissolved  with  potassium 
cyanide.  Bromine  is  added  and  the  precipitated  sesquioxide 
of  nickel  estimated  by  means  of  iodine,  the  cobalt  remaining 
in  solution  as  cyanide. 

Another  method  of  separation  consists  in  adding  molyb- 
date to  the  ammoniacal  solution,  whereupon  rose  cobalt 
molybdate  comes  down,  being  almost  insoluble  in  the  cold 
liquid.  On  the  other  hand,  the  molybdate  of  ammonia  and 
nickel  is  very  soluble.  This  method  is  advisable  where  the 
quantity  of  cobalt  is  small. — C.  S. 

Pig  Iron,  Sulphur  in  ;  Drown' s   Method  of  Determining. 

G.  Auehy.     J.  Amer.  Chem.  Soc.  18,  [4],  406—411. 
The  addition  of  potassium  hydroxide  to  the   potassium  per- 
manganate  solution  used  to  oxidise   the   evolved   gas,  is 
recommended,   since,   by    reason   of  the  greater   oxidising 
power  of  this  mixture,  the  gas  may  be  passed  through  the 


solution  at  a  more  rapid  rate  without  danger  of  loss. 
Moreover,  the  precipitated  manganese  bxide  is  easily  washed 
"ut  « ith  water,  instead  of  having  to  be  dissolved  in  strong 
hydrogen  chloride.  The  silica  in  the  potassium  hydroxide 
may  be  disregarded,  being  without  effect  on  the  subsequent 
precipitation  of  barium  sulphate. 

The  addition  of  oxalic  acid  in  connection  with  hydrogen 
chloride  in  preparing  the  clear  solution  of  manganese 
facilitates  the  operation,  without  retarding — in  fact,  assist- 
ing— the  precipitation  of  the  barium  sulphate,  or  causing 
contamination  from  barium  oxalate. 

It  is  advisable  not  to  have  any  ammonium  chloride  present 
in  strongly  acid  solutions,  and  ammonia,  if  used  at  all, 
should  therefore  be  added  to  near  neutralisation. — C.  S. 

Copper,  Quantitative  Estimation  and  Separation  of. 
F.  Mawrow  and  W.  Muthmann.  Zeits.  anorg.  Chem. 
1896,11,   268. 

For  the  separation  of  copper  from  zinc  and  cadmium  the 
authors  apply  the  well-known  reaction  of  copper  salts  with 
hypophosphorous  acid.  Copper  cannot  he  satisfactorily 
precipitated  by  this  reagent  from  solutions  containing 
chlorides,  since  cuprous  chloride  i-  first  formed  and  is 
difficult  of  reduction  ;  the  presence  of  sulphates,  acetates  or 
nitrates,  is  permissible,  provided  there  be  not  too  much  free 
nitric  acid.  Commercial  hypophosphorous  acid  is  employed, 
for  its  impurities  are  practically  only  calcium  sulphate  and 
free  sulphuric  acid.  For  the  separation  of  copper  from 
cadmium  in  qualitative  testing,  the  solution  containing  the 
metals  is  mixed  with  an  equal  volume  of  the  reagent  and  the 
mixture  is  boiled  until  the  copper  has  separated  in  the  form 
of  dark-coloured  flocks  ;  after  filtration   the   cadmium  can 

,  be  precipitated  as  sulphide  completely  free  from  copper 
sulphide.     For  quantitative  precipitation,   solutions  eontain- 

j  ing  hydrochloric  acid  are  evaporated  with  sulphuric  acid 
and  then  diluted/until  the  copper  bears  the  proportion  of 
0-lgrm.  to  100 — 200  c.c.  of  water;  several  c.c.  of  hypo- 
phosphorous acid  solution  are  added  and  the  liquid  boiled 
until  no  more  hydrogen  escapes.  The  precipitate  is 
collected  on  a  weighed  filter,  washed  with  water,  alcohol, 
and  ether,  dried  at  100°,  and  weighed. — A.  G.  B. 

Alumina  in   Phosphates,  Determination   of.     H.  Lasne. 

Bull.  Soc.  Chim.  1896,  118—128,  146—157,  237—248. 
In  the  manufacture  of  superphosphates,  the  presence  of 
sesquioxides  is  prejudicial,  and  a  sample  containing  more 
than  a  certain  amount  of  iron  and  aluminium  oxides  would 
he  rejected.  The  analysis  of  the  iron  presents  no  difficulty; 
its  estimation  volumetrically  in  presence  of  phosphates  can 
be  carried  out  with  exactitude.  It  is,  however,  otherwise 
with  aluminium,  and  the  estimation  of  this  metal  in  presence 
of  phosphates  is  a  matter  of  some  difficulty.  The  new 
method  proposed  by  the  author,  which  possesses  several 
advantages,  amongst  others  that  of  rapidity,  is  carried  out 
as  follows  : — The  solution  of  the  phosphate  freed  from  silica 
is  poured  into  a  solution  of  pure  caustic  soda  containing 
sodium  phosphate  more  than  sufficient  to  combine  with  the 
whole  of  the  lime.  On  boiling  for  about  half  an  hour,  the 
solution  contains  the  whole  of  the  aluminium.  The  aluminium 
phosphate,  after  precipitation  with  ammonia,  is  redissolved  in 
dilute  hydrochloric  acid  and  finally  precipitated  with  ammo- 
nium hyposulphite  and  boiled  for  half  an  hour,  a  few  drops 
of  a  saturated  solution  of  ammonium  acetate  being  finally 
added  to  ensure  complete  precipitation.  The  precipitate, 
after  heating  before  the  blowpipe  for  15  minutes,  has  the 
composition  P05A1;0:1.  The  author  gives  confirmatory 
evidence  in  support  of  his  new  method  and  a  series  of 
experimental  data  with  respect  to  various  other  methods. 

— T.  A.  L 

Fertilisers,  Commercial ;  Phosphoric  Acid  in.  Various 
Modifications  of  the  Pemberton  Method  of  Determination. 
F.  P.  Veitch.  J.  Amer.  Chem.  Soe.  18,  [4],  389 — 396. 
This  conclusions  drawn  by  the  author,  from  his  experience 
with  modifications  by  Kilgore  of  the  Pemberton  process  (J. 
Amer.  Chem.  Soc.  15,  382),  are  that  the  addition  of  nitric 
aeid  to  the  molybdate  solution  gives  results  fairly  concordant 
with  gravimetric  estimations,  and  that  no  advantage  is 
gained   by   employing   tartaric  acid    with   the   molybdate. 
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He  prefers  to  use  the  official  niolybdate  solution  with  10 
per  cent,  of  nitric  acid,  filtering  without  pressure,  and 
washing  solely  with  water,  as  giving  quicker  results  than 
the  usual  method. — C.  S. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Rosin  and  Rosin  Oil,  Detection  <</",  in  Oils  and  Varnishes. 

F.  Ulzer.    Mitt.  k.U.  Teehn.  Gewerbe-Museuius  ( Vienna) , 

1806,  91,  9J. 
The  Storch-Liebermaun  reaction  for  the  detection  of  rosin 
1>\  means  of  the  red  coloration  produced  by  the  action  of 
sulphuric  acid  on  a  solution  of  the  rosin  in  acetic  anhydride, 
has  been  modified  by  Morawski,  who  uses  sulphuric  acid 
of  sp.  gr.  1  •  53  instead  of  the  concentrated  acid,  and  has 
applied  the  test  to  the  detection  of  rosin  in  the  sizing  of 
paper  and  in  soaps,  and  has  also  stated  that  rosin  and  rosin 
oil  may  he  detected  in  most  fatty  oils  by  shaking  out  with 
acetic  anhydride  and  adding  to  the  solution  sulphuric  acid 
of  the  density  named  above. 

The  author  has  found  that  boiled  linseed  oil,  in  whatever 
manner  it  may  have  been  prepared,  itself  gives  a  reaction 
when  its  solution  in  acetic  anhydride  is  treated  with 
sulphuric  acid,  the  colour  produced  being  red-brown. 

It  is  impracticable  to  shake  out  the  boiled  linseed  oil 
with  acetic  anhydride,  because  it  dissolves  freely  in  that 
menstruum  and  also  easily  forms  an  emulsion  therewith. 
An  improvement  in  the  process  consists  in  shaking  out 
the  boiled  linseed  oil  with  absolute  alcohol,  allowing  the 
mixture  to  stand  for  some  hours,  separating  and  evaporating 
the  alcoholic  solution,  dissolving  the  residue  in  acetic 
anhydride  and  treating  it  with  sulphuric  acid.  Even  the 
pure  boiled  oil  gives  a  red  colour  when  thus  treated,  but 
large  quantities  of  rosin  oil  or  of  rosin,  can  nevertheless  be 
detected.  With  regard  to  the  use  of  the  reaction  for 
varnishes,  it  is  necessary  first  to  ascertain  what  is  the 
behaviour  of  the  many  resins  used  for  varnish  making. 
The  author's  experiments  go  to  show  that  only  a  few  resins 
give  the  reaction,  and  especially  that  all  the  copals  tested 
(Manilla,  AVest  Indian,  Cowrie,  Angola,  Zanzibar  and 
East  Indian)  give  only  a  more  or  less  intense  brown  colour 
which  is  not  to  be  confounded  with  the  reaction  of  common 
rosin.  Amber  behaves  similarly  to  copal;  and  sandarac, 
dammar,  mastic,  and  shellac  also  do  not  give  the  rosin 
reaction,  which,  however,  is  afforded  by  elemi. — B.  15. 

Mineral   Oils,  Fatty   Oils  in  ;  Detection  of.     G.  Halphen. 
Ann.  Chim  Anal.  Appliq.  1896, 1,  29, 

Rotere's  reaction,  consisting  in  the  addition  to  the  oil  of  a 
fuchsine  solution  previously  decolorised  by  the  regulated 
addition  of  an  alkali,  depends  on  the  presence  of  free 
fatty  acid  in  the  oil,  and  is  accordingly  valueless,  because 
mineral  oils  may  contain  sufficient  organic  acid  to  cause  the 
formation  of  a  red  colour.  Moreover,  oils  containing  soap 
will  not  give  a  reaction.  A  soap  present  in  a  mineral  oil 
may  be  readily  detected  by  use  of  a  solution  of  Congo  red, 
previously  faintly  acidified  so  that  its  colour  is  violet.  The 
alkalinity  of  the  soap  causes  a  change  of  colour  to  red. 

— B.  It. 

Lubricating  Oil,  Soap  in,  Detection  of.  F.  Jean. 
Ann.  Chiui.  Anal.  Appliq.  1896,1,  31. 
SCHWEITZER'S  reagent,  which  i-  a  saturated  solution  of 
metaphosphoric  acid  in  absolute  alcohol,  may  be  used  for 
the  detection  of  small  quantities  of  soap  in  lubricating  oils 
by  adding  it  to  an  ethereal  solution  of  the  oil,  whereby  a 
precipitate  is  produced.  The  precipitate  may  be  treated 
with  platinio  chloride,  and  from  its  behaviour  with  that 
reagent  some  conclusion  as  to  whether  it  is  a  potassium  or 
sodium  soap,  or  the  soap  of  some  heavy  metal  may  be 
draw  n.—  B.  B. 

Boric    Acid,    Apparatus  for    thi    Detection    of.     W.    M. 

Dohcrty,  Government     Laboratory,    New     South    Wales. 

Proc.  Chem.  Soc.  1890,  [164],  101. 
The  milk,  wine,  or  other  substance  is  made  slightly  alkaline 
with  sodium  carbonate,  and  after  drying.it   is   thoroughly 
charred—TOt   burned   to   an   ash.     The  charred  mass  is  r\ 


traded  with  boiling  water,  and  the  solution  obtained  made 
acid  with  hydrochloric  acid,  and  evaporated  gently  over  the 
water-bath  in  a  small  porcelain  boat,  which  is  placed  in  an 
apparatus  of  the  following  description. 

A  piece  of  glass  tubing,  about  9  in.  long  and  |  in.  in 
diameter,  is  turned  over  at  right  angles  at  one  end  and 
drawn  to  a  fine  aperture.  A  second  piece  of  tubing  about 
2^  in.  long,  and  ]  in.  in  bore  is  provided  with  a  hole  in' 
the  side,  and  placed  over  the  aperture  aud  arranged  so  as- 
to  form  a  glass  Hansen  burner. 

The  porcelain  boat  or  other  vessel  containing  the  properly- 
prepared  substance,  supposed  to  contain  the  boric  acid,  is 
placed  in  the  larger  ticbe,  which  is  attached  at  the  wide  end 
to  the  gas  supply,  the  whole  being  supported  by  a  clamp. 
The  gas  is  regulated  so  as  to  produce  a  clear  flame  about 
2  in.  long,  and  free  from  luminosity  at  the  extremity  of  the 
upright  tube.  The  vicinity  of  the  porcelain  boat  is  heated 
by  an  ordinary  Hansen  burner,  and  if  boric  acid  be  present,, 
even  in  the  most  minute  quantity,  the  small  flame  will  show 
it  distinctly.  It  will  be  found  desirable  to  apply  the  heat 
gently,  increasing  it  slowly,  and  carefully  observing  the 
flame  in  the  meantime. 

Formalin,  Fuither  Notes  on  the  Detection  of.     II.  I). 
Richmond  aud  L.  K.  Boseley.     Analyst.  21,  92. 

The  authors  think  that  Rideal  (this  Journal,  1895,  14, 
766)  in  concluding  that  milk  contains  a  non- volatile 
aldehydic  compound,  because  all  samples  give  a  pink 
colour  with  Schiff's  reagent,  has  overlooked  the  fact  that 
aldehydes  do  not  give  a  pink  colour  with  Schiff's  reagent 
but  a  reddish-violet  one  ;  alkalis  either  free  or  combined 
with  a  weak  acid  give  a  pink  colour.  Schiff's  reagent,  it' 
prepared  according  to  Caro's  directions  with  rosanilinc. 
sodium  sulphite,  and  hydrochloric  acid,  always  contains 
an  excess  of  the  latter,  and  this  excess  whilst  it  has  no 
effect  on  the  colour  given  by  aldehydes,  prevents  the 
formation  of  the  pink  colour. 

With  regard  to  the  delicacy  of  the  different  reactions 
for  detecting  formalin,  it  was  found  that  the  reduction  of 
silver  nitrate  is,  though  very  delicate,  of  so  general  a 
character  as  to  be  misleading,  even  when  following  Tollen's- 
directions  (Her.  15,  1635). 

Schiff's  test  is  very  delicate,  but  must  be  performed  in 
a  slightly  acid  solution.  It  was  found  that  milk  sugar, 
even  after  boiling  with  dilute  sulphuric  acid  gave  no  colour, 
and  the  authors  consider  it  quite  safe  to  test  the  whey 
produced  by  adding  dilute  sulphuric  acid  to  milk,  thus 
avoiding  the  troublesome  distillation. 

The  authors  found  that  the  delicacy  of  Hehuer's  reaction 
(Analyst.  20,  155;  this  Journal.  1895,  14,  772)  may  be 
much  increased  by  diluting  the  milk  with  an  equal  hulk 
of  water,  and  adding  sulphuric  acid  of  90 — 94  per  cent. 
In  the  absence  of  formaldehyde,  a  slight  greenish  tinge  is 
apparent  at  the  junction  of  the  two  liquids,  whilst  a  violet 
ring  is  formed  if  formaldehyde  be  present. 

Trillat's  reaction  with  dimethylaniline  (this  Journal, 
1893,  789)  is  less  delicate,  but  docs  not  require  any 
distillation.     The  blue  colour  is  not  very  stable. 

Plochl's  test  (Her.  21,  2117)  is  of  no  use  with  very 
small  amounts  of  formaldehyde. 

The  authors'  test  with  diphenylamine  (this  Journal, 
1895,  772)  and  Trillat's  aniline  test  (this  Journal,  1893, 
789)  are  both  less  delicate  than  the  foregoing.  The 
authors  correct  their  statement  (this  Journal,  1895,  772) 
that  the  precipitate  in  their  diphenylamine  tot  i-  coloured 
green  if  the  acid  used  contains  nitrates.  The  green 
coloration  appears  on  continued  boiling,  even  when  the 
acid  used  contains  no  nitrates. 

The  authors  think  that  Ilrhncr's  method  is  the  best  for  the 
detection  of  formalin  in  milk,  with  Schiffs  test  (in  the 
whey  produced  by  sulphuric  acid)  and  Trillat's  dimethyl- 
aniline  test  to  confirm. — A.  S. 

Formalin,  the  Detection  of.  O.  Reader.  Analyst.  21,  94. 
Scaur's  test  for  formalin  acts  very  slowly  when  only 
very  small  quantities  of  formaldehyde  are  present.  The 
proper  amount  of  formaldehyde  present  in  milk  for 
preserving  purposes   is   1    parftb  BO,990  parts   of    milk, 
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and  Schiff's  reagent  will  only  indicate  such  a  trace  after 
some  hours  standing.  The  author  states  that  Schiff's 
reagent  may  give  a  red  coloration,  even  with  pure  distilled 
water  in  stoppered  cylinders,  if  the  reagent  lie  not  added 
in  sufficient  excess.  The  best  way  of  performing  Schiff's 
test  is  to  add  about  5  drops  of  the  reagent  to  the  distillate 
from  100  c.c.  of  milk  (amounting  to  about  25  c.c),  allow 
tn  stand  till  the  next  morning,  and  then  add  a  few  drops  of 
sulphurous  acid  solution.  Any  colour  which  may  be  due 
to  oxidation  will  disappear  after  a  short  time,  while  that 
due  to  the  presence  of  an  aldehyde  remains.  The  colour 
produced  by  oxidation  resembles  that  of  roeaniline,  whilst 
that  of  the  aldehyde  compound  is  violet,  and  with  small 
traces,  only  a  comparison  of  the  relative  colours  would 
allow  of  a  safe  conclusion  being  drawn.  The  author 
concludes  from  his  experiments  that  Schiff's  test,  is  a 
dangerous  one,  arid  should  only  be  used  as  a  confirmation. 

The  author  gives  the  results  of  some  experiments,  made 
in  January,  as  to  the  rate  at  which  formalin  disappears 
from  milk  on  keeping.  The  formaldehyde,  in  a  sample 
which  contained  1  part  of  formaldehyde  in  100,000  of  milk, 
had  disappeared  after  one  week;  from  a  sample  which 
contained  1  part  of  formaldehyde  in  50,000  of  milk,  tin- 
formaldehyde  had  disappeareil  after  two  weeks;  whilst  in 
a  sample  containing  1  in  2,5,000,  only  the  faintest  trace  of 
formaldehyde  could  be  detected  after  three  weeks. 

With  the  author's  test  (this  Journal.  1895,  772 1.  1  part 
of  formaldehyde  can  readily  be  detected  in  200,000  of  milk. 
The  author  does  not  agree  with  Richmond  and  Boseley  (this 
Journal,  L895,  772)  that  formaldehyde  will  give  this  test 
with  peptone  and  sulphuric  acid, and  he  states  that  although 
egg-albumin  gives  the  reaction,  it  is  probably  due  to  some 
impurity. 

Casein,  precipitated  from  milk,  re-dissolved  in  alkali,  and 
again  precipitated  and  dissolved,  gives  the  reaction  most 
strongly  ;  milk  whey  also  gives  it. 

The  reaction  can  be  used  for  detecting  formaldehyde  in 
wine  or  vinegar,  by  adding  a  drop  of  milk  to  the  sample 
and  pouring  the  mixture  on  to  the  surface  of  strong 
sulphuric  acid.  A  blue  ring  appears  at  the  junction  of  the 
two  liquids  when  formalin  is  present.  Butter  can  also  be 
tested,  by  using  the  aqueous  liquor  resulting  when  it  is 
melted. 

The  following  equally  seusitive  and  characteristic  test  is 
given  : — 

One  drop  of  a  dilute  aqueous  solution  of  phenol  is  added 
to  the  distillate  from  a  sample  of  milk,  &c,  and  the 
mixture  is  poured  on  to  strong  sulphuric  acid.  If  formal- 
dehyde be  present,  a  bright  crimson  colour  appears  in 
the  zone  of  contact.  This  test  acts  readily  with  1  part 
of  formaldehyde  in  200,000  of  water.  If  there  be  more 
than  1  part  in  100,000,  a  wiiite  milky  zone  is  seen  above 
the  red  ring,  whilst  in  stronger  solutions,  a  copious  white  or 
slightly  pink  curdy  precipitate  is  obtained.  The  precipitate 
obtained  by  phenol,  sulphuric  acid,  and  formaldehyde  is  so 
insoluble  that  it  might  be  utilised  for  the  determination  of 
the  strength  of  dilute  formalin  solutions. 

The  milk-,  sulphuric,  and  the  phenol-sulphuric  tests  are 
more  delicate  than  the  silver  nitrate  test. — A.  S. 

Petroleum,  Sulphur  in.  C.  Engler.  Chem.  Zeit.  189G, 
20,  197—199. 
The  development  of  the  Ohio  oilfield  has  brought  into  the 
market  considerable  quantities  of  burning  oil  from  this 
district,  but  objection  has  been  raised  against  its  use  on  the 
score  of  the  unusually  high  percentage  of  sulphur  in  the 
crude  Lima  oil.  In  order  to  see  how  far  this  is  justified, 
the  author  has  devised  a  testing  apparatus  to  determine  the 
amount  of  sulphur  actually  present  in  refined  petroleum. 
In  place  of  potassium  permanganate,  as  proposed  by 
Heusler  (this  Journal,  1895,  828),  he  prefers  to  absorb  the 
products  of  the  combustion  of  the  oil  by  a  solution  of 
bromine  in  potassium  hydroxide  or  potassium  carbonate. 
A  shallow  oil  receiver  A,  containing  about  100  c.c,  is 
fitted  with  wick  and  wick  duct  a,  this  shape  being  adopted  to 
keep  the  level  of  the  oil  from  sinking  too  rapidly,  and  to 
thereby  ensure  regularity  of  combustion.  The  height  of 
the  flame  from  the  base  of  the  lamp  is  9  centimetres,  and 
the  cylinder  B  is  fused  on  to  a  glass  tube   I),  which  extends 


almost   to   the  bottom  of  the  absorption  vessel  C,   tilled 
with  small  glass  balls  or  pieces  of  glass  rod,  and  connected 


at  the  upper  end  with  an  aspirator,  the  lower  extremity 
terminating  in  a  tube  titled  with  a  tap.  The  cylinder  15  tits 
on  to  a  ring  of  cork  on  the  neck  of  the  receiver,  air  being 
admitted  to  the  burner  through  the  tubes  in  the  metal 
capsule  d,  which  can  be  connected  with  a  supply  of  pure 
air  if  the  atmosphere  of  the  laboratory  contain  sulphur. 
On  the  other  hand,  if  the  air  in  the  testing  room  be  not 
contaminated,  the  cork  and  capsule  may  be  discarded. 

The  absorbent  liquid  is  prepared  by  adding  to  a  5  per 
cent,  solution  of  potash  enough  bromine  to  produce  a  pale 
yellow  coloration,  which  is  then  removed  by  exposure  to 
air.  This  solution  will  absorb  and  oxidise  sulphur  dioxide 
completely,  can  be  readily  prepared  free  from  sulphur,  and 
entails  no  risk  of  the  caoutchouc  connections  becoming 
attacked  by  the  vapour  of  bromine.  Besides,  until  the 
gases  reach  the  absorption  tube  they  come  in  contact  with 
glass  exclusively. 

The  test  is  performed  as  follows  : — 

The  absorption  tube  being  filled  with  20  c.c.  of  solution, 
the  lamp,  containing  a  known  weight  of  oil  is  lighted,  and 
a  good  draught  induced  by  the  aspirator,  but  not  so  strong 
as  to  make  the  flame  smoke  or  draw  the  solution  out  of  the 
absorption  tube.  After  burning  about  5  hours,  10  to- 
12  grins,  of  oil  will  have  been  consumed,  the  exact  weight 
being  ascertained  by  difference,  and  the  lamp  may  then  be 
extinguished.  The  solution  is  drawn  off,  and  the  vessel- 
rinsed  out  two  or  three  times  with  20  c.c.  of  water,  air 
being  drawn  through  each  time.  The  sulphuric  acid  is 
then  determined  as  barium  sulphate  in  the  usual  manner. 

The  method  tested  on  oils  containing  a  known  percentage 
of  sulphur,  added  by  means  of  ethyl  sulphide,  proved  correct 
to  within  narrow  limits  in  the  third  decimal  place. 

Of  a  number  of  commercial  oils  examined,  water-white 
Ohio  oil  was  found  to  contain  0-0244  per  cent;  Baku 
oils,  0-02G2 — 0-02G7  ;  Pennsylvania  oils,  0-0211  to  0-0362  ; 
Lima  oils,  0-0432  to  0-0509  ;  Austro-Galician  oils,  0-0406 
to  0-0615.  and  Alsatian  oils,  0-06G1  to  0-0G84  per  cent,  of 
sulphur.  The  largest  amount  (0-2098  per  cent.)  was 
discovered  in  a  "  safety  oil,"  but  this  is  considered  as  an 
exceptional  case. 

These  results  show  that  in  this  respect,  Lima  oil,  when 
properly  refined,  comes  midway  between  Pennsylvania!! 
and  Alsatian  oils,  and  no  reason  exists  for  the  objection 
urged  against  it  on  this  score.  Furthermore,  it  is  evidentr 
that  the  amount  of  sulphur  compounds  introduced  into 
the  air  by  the  combustion  of  petroleum  oils  compares 
favourably  with  that  resulting  from  coal  gas.  For  example, 
a  14-line  burner  consuming  50  grms.  of  oil  per  hour  aives 
off  only  0-01  to  0-02  (or  at   most   0-035)  grm.  of  sulphur 


(about  as  much  as  an  ordinary  sulphur  match),  which  is 
equivalent  to  about  0- 1225  gran,  of  sulphur  per  100  candles 

per   hour,  whereas   English   gas    ( taining    the    limit   of 

sulphur  allowed  by  law  produces  on  the  same  basis 
0-513  grin.,  and  Karlsruhe  gas  (0-833  grin,  of  sulphur  per 
cubic  metre)  0-3  grin,  of  sulphur.  Consequently  any 
legislation  directed  against  petroleum  on  this  account  would 
also  have  to  be  applied  to  gas. — C.  S. 


in     Burning     Oil.      R. 
199.       (See    preceding 


It 
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bromine,  also  in  a  state  of  (25  per  cent.)  solution,  in  the 
same  solvents. 

The  apparatus  is  composed  of  a  tube,  for  the  reagents 
and  thermometer,  40  cm.  long  and  lAcm.  internal  diameter, 
inserted  in  the  cylinder  of  a  drying-jar  through  an  air-tight 
stopper.  The  air  in  the  jar  being  exhausted  through  the 
lateral  tubulure,  5  c.c.  of  the  solution  of  fat  are  placed  in 
the  bottom  of  the  tube,  by  the  aid  of  a  pipette,  without 
touching  the  sides,  and  the  thermometer  is  placed  in  position. 
The  bromine  solution  is  contained  in  an  Erlenmeyer  flask 
with  a  side  tubulure  fitted  with  a  rubber  bulb,  and  is  forced 
into  a  pipette — inserted  through  a  rubber  stopper  in  the 
mouth  of  the  fla;.k — by  compressing  the  bulb.  5  e.c.  of  the 
solution  are  then  allowed  to  flow  from  the  pipette  into 
the  solution  of  fat,  and  the  rise  in  temperature,  which  will 
attain  its  maximum  in  about  a  minute,  is  carefully  read  off 
by  the  aid  of  a  hand-glass. 

The  operation  can  be  performed  in  two  minutes,  and  the 
apparatus  will  be  cool  enough  in  half  an  hour  for  another 
determination. 

The  advantages  claimed  are  readier  manipulation  of  the 
bromine  and  the  saving  of  time  lost  in  weighing  out  the  fat 
separately  for  each  test.  The  temperature  of  the  room 
should  be  as  constant  as  possible. 

The  constant  factor  of  relation  between  the  heat  of  bromi- 
nation  and  the  iodine  absorption  number  established  by 
llehner  and  Mitchell  will  have  to  be  recalculated  for  this 
method,  owing  to  the  altered  conditions.  The  liquids  should 
not  be  agitated,  or  heat  will  be  lost  and  the  results  come 
out  too  low. 

Carbon  tetrachloride  is  preferable  to  chloroform,  on 
account  of  the  rise  in  temperature  occurring  when  the  latter 
is  mixed  with  bromine,  this  amounting  to  about  1  •'!  ('.,  ami 
being  due  to  the  reaction  set  up  between  them. — C.  S. 


Petroleum,    Estimating    Sulphur 
Kissling.       Ohem.     Zeit.     20, 

absii 

The  apparatus  is  a  modification  of  that  of  Heusler 
consists  of  a  glass  cylinder  with  the  top  drawn  off,  and  bent 
through  rather  more  than  90°  ;  26  ins.  to  the  top  of  the  bend. 
The  diameter  of  the  cylinder  is  2£  ins.  The  absorbent 
liquid  consists  of  a  5-per  cent,  solution  of  potassium  per- 
manganate, 15  c.c.  of  which  are  placed  in  a  U-tube  filled 
with  glass  balls,  and  5  c.c.  in  a  vessel  similar  to  those  em- 
ployed in  the  Will-Varrentrapp  method  of  estimating 
nitrogen,  a  second  vessel  of  the  same  kind  being  connected 
for  catching  any  of  the  solution  drawn  out  of  the  other  by 
the  aspirator.  The  air  current,  which  should  be  as  free 
from  sulphur  as  possible,  is  drawn  through  the  apparatus  at 
the  rate  of  some  300  c.c.  per  minute.  In  the  course  of  the 
operation  the  solution  in  the  U-tube  is  decolorised,  but  that 
in  the  other  two  vessels  retains  its  red  colour.  Finally,  the 
solution  and  washings  are  mixed  with  hydrochloric  acid, 
concentrated  to  drive  off  chlorine  and  the  excess  of  acid, 
and  after  filtration,  the  sulphuric  acid  therein  is  determined 
by  means  of  barium  chloride. 

Tbe  results  of  the  application  of  the  test  to  12  varieties  of 
burning  oil  (all,  except  a  Pennsylvanian  "Kronen"  oil, 
being  from  German  refineries)  show  that  L:uia  oil  (0-0441 
to  0-0453  per  cent.)  contains  little  more  sulphur  than  some 
Galician  petroleums  (0-0396  per  cent.)  and  less  than 
Alsatian  oil  (0-0588  to  0-0593  per  cent.).  Pennsylvania 
oils  contained  0-0269  to  0-0286;  -  Kaiser"  oil  0-0092  to 
O-0109;  "Safety"  oil  (85°  Abel)  0-0188  to  0-0198; 
Russian  oil  0-0298,  and  "  Kronen  "  oil  0-0193  per  cent,  of 
sulphur.  Any  prohibition  directed  against  Lima  oil  would 
therefore  have  to  include  Alsatian  petroleum. 

Further  experiments  confirmed  the  somewhat  surprising 
fact  that  the  percentage  of  sulphur  is  reduced  by  refining 
with  sulphuric  acid,  the  "Kaiser"  oil, Which  at  first  con- 
tained 0-03  per  cent.,  containing  after  treatment  with  this 
acid  only  0-01  per  cent,  of  sulphur. — C.  S. 

Caffeine,  Action  of  Wagner's  Reagent.  A  New  Method 
lif  Estimation.  M.  Gomberg.  J.  Aruer.  Chem.  Soc.  18, 
[4],  331—342. 
The  author  proposes  to  utilise  the  reaction  for  the  quanti- 
tative estimation  of  the  alkaloid,  by  employing  as  precipitant 
a  solution  of  a  known  quantity  of  iodine  in  potassium 
iodide  and  titrating  the  uncousumed  iodine  by  deci-normal 
sodium  thiosulphate.  In  his  experiments  with  varying 
quantities  of  the  reagent  he  finds  the  most  accurate  results 
(averaging  about  99-5  per  cent.)  are  obtained  by  the  use  of 
double  the  theoretical  quantity,  in  presence  of  about  2  per 
cent,  of  acid  (hydrochloric  acid  being  probably  better  than 
sulphuric  acid).  In  applying  the  method  to  drugs,  the 
extract  is  treated  with  lead  acetate  and  filtered,  the  lead 
being  then  removed  by  hydrogen  sulphide.  The  liquid  is  sub- 
divided, one  part  being  acidified  with  a  mineral  acid  before 
adding  the  Wagner  reagent.  This  allows  the  presence  of 
any  other  materials  that  may  form  precipitates  with  the 
reagent  to  be  detected  in  the  acetic  solution,  the  difference 
in  the  quantities  of  iodine  absorbed  in  the  two  solutions 
representing  the  amouut  combined  with  the  caffeine. — C.  S. 

Oils,    Determination   of   the    Heat    of    Bromination    in. 

H.  \V.    Wiley.     .1.    Anier.    Chem.    Soc.    18,    [4],  378— 

385. 
The  method  proposed  is  a  modification  of  that  of  llehner 
and  Mitchell  (Analyst,  20,  146),  and,  briefly,  consists  in 
dissolving  the  fat  or  oil  under  examination,  in  chloroform  or 
carbon  tetrachloride  (the  latter  by  preference)  at  the  rate 
of  10  grins,  per  50  c.c.  (final  measurement),  and  adding  the 


Pyroligneous  Products,  On  the  Determination  of  the 
Acidity  of.  Note  by  M.  Scheurer-Kestner.  Compter 
rend.  1896,  10,  619. 

Cri'dk  pyroligneous  acid  obtained  by  the  destructive 
distillation  of  hard  woods  in  closed  vessels,  although 
counting  chiefly  of  acetic  arid,  yet  includes  many  sub- 
stances  of  which  as  yet  the  composition  is  imperfectly 
understood.  It  contains  esters  having  acetyl  as  their  base, 
as  well  as  phenols,  in  notable  proportion,  and  these  interfere, 
though  in  opposite  directions,  with  the  titration  by  an 
alkaline  solution,  so  that  the  error  introduced  by  direct 
titration  is  less  apparent  than  if  only  one  disturbing  factor 
operated. 

Methyl  acetate,  which  occurs  in  the  crude  acid  in  con- 
siderable proportion,  resists  alkaline  titration  ;  nevertheless 
the  result  is  always  too  high,  owing  to  the  action  of  the 
phenols  present.  The  proportion  of  methyl  acetate  maj  be 
determined  by  titrating  the  crude  acid  with  caustic  soda 
solution,  using  phenolphthaleiD  as  indicator;  then  boiling 
the  same  acid  with  an  excess  of  the  soda  solution  for  some 
hours,  and  again  titrating.  The  difference  found  between 
tin-  two  tests  gives  the  proportion  of  methyl  acetate,  which 
is  usually  equivalent  to  15  to  17  per  cent,  of  acetic  acid. 

Some  crude  (but  limpid)  pyroligneous  acid  was  kepi 
in  a  closed  flask  for  30  days.  The  bottom  of  the  flask 
was  then  covered  by  an  oily,  phenolic  layer.  The  acid, 
titrateil  before  and  after  the  subsidence,  showed  a  difference 
of  8  per  cent,  due  to  the  phenol  separated,  of  which  never- 
theless, much  was  still  retained  in  solution  by  the  alcohols 
and  esters  present  in  the  liquid. 

To  obviate  these  sources  of  error,  the  author  distils 
20  grms.  of  the  crude  acid  with  50  gnus,  of  phosphoric 
acid  solution  of  15  1!.  When  only  a  small  quantity  of 
liquid  remains  in  the  retort,  20  c.c.  ;>f  water  are  added,  and 
the  distillation  is  continued.  After  three  such  distillations, 
the  process  is  usually  complete,  and  on  combining  the 
distillates  and  titrating,  an  accurate  result  is  attained.  An 
experiment  thus  conducted  upon  n  sample  taken  from  a 
very  large  quantity  of  the  crude  acid,  gave  a  difference  of 
lo-5  per  cent,  in  titration,  a^  compared  with  the  direct  test, 
the  latter  being  in  excess. 

The  phosphoric  acid  process  described,  is  also  available 
with  like  precautions,  in  estimating  the  acetic  acid  con- 
tained in  crude  acetates  of  iron  and  aluminium.— E.  S. 
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Anthracene  Testing,  Improved  Method  of.     H.  Bassett. 
Chem.  News,  73,  178—179. 

The  anthracene  is  subjected  to  oxidation  in  the  usual 
manner,  using  IS  grins,  of  pure  chromic  acid.  Next 
morning  the  product  is  diluted  with  400  c.c.  of  wati  r. 
allowed  to  stand  for  three  hours,  filtered,  washed  with  cold 
water  only,  and  dried  on  the  filter  in  the  water-oven.  The 
quinone  is  then  transferred  to  a  flask  of  the  usual  size, 
with  the  aid  of  a  funnel,  with  a  short  and  wide  neck,  and  a 
trlass  rod,  using  a  small  wash  bottle  containing  45  c.c.  of 
glacial  acetic  acid  to  rinse  the  filter-paper,  rod,  and  funnel. 
2-5  c.c.  of  chromic  acid  solution,  and  10  c.c.  of  ordinary 
pure  nitric  acid  nf  sp.  gr.  l-42  are  then  added,  after  which  ' 
the  mixture  is  boiled  for  an  hour  with  the  usual  condensing 
tube.  Next  morning,  the  product  is  diluted  with  400  c.c. 
of  water,  allowed  to  stand  for  three  hours,  filtered,  washed 
first  with  water,  then  with  boiling  1  per  cent,  alkali,  and 
finally  with  hot  water.  The  quinone  is  then  washed  into  a 
flat  dish,  dried  at  100",  and  heated  for  ten  minutes  on  a 
water-bath  with  10  times  its  weight  of  pure  concentrated 
sulphuric  acid.  It  is  then  left  all  night  to  absorb  moisture, 
in  a  tray  of  water  covered  by  a  glass  plate,  diluted,  filtered. 
washed  with  water,  boiling  alkali,  and  hot  water,  and  finally 
dried  and  weighed  as  in  the  ordinary  way. 

The  results  obtained  with  a  fairly  representative  number 
of  commercial  and  other  samples  of  anthracene  are  given, 
showing  the  percentage  loss  on  the  value  by  the  ordinary 
test.  The  author  sugge-t-  that  a  comparison  of  the  results 
obtained  by  the  two  methods  may  lead  to  a  reliable  con- 
clusion as  to  the  quality  of  the  anthracene  under 
examination.  With  the  ordinary  method,  the  colour  of  the 
final  product,  especially  in  the  case  of  the  so-called  "  B  " 
qualities,  is  more  or  less  brownish,  but  with  the  nitric  acid 
process,  all  samples,  good  or  bad,  are  said  to  give  a  clean 
yellow-  qipnone,  which  gives  rise  to  less  carbonisation  on 
sublimation.  The  final  product  is  quite  free  from  nitro 
compounds. — I).  B. 

Benzidine  and  Tolidine,  Valuation  of '.     W.  Vaubcl.   Zeits. 
anal.  Chem.  1896,35,  163. 

The  determination  of  these  bases  in  the  commercial  article 
by  nitrite  is  not  adapted  to  the  purposes  of  the  Congo-red 
manufacture,  since  this  reagent  also  determines  the  other 
bases  present  which  will  not  yield  a  cotton  dye.  A  volu- 
metric method  founded  on  the  precipitation  of  the  sulphate 
from  a  hydrochloric  acid  solution  of  the  base,  only  gives 
approximate  results  because  of  the  greater  solubility  of  the 
sulphate  in  hydrochloric  acid  than  in  water. — A.  C.  W. 

Naphthols  and  Naphthylamine,  Behaviour  towards  Nas- 
cent Bromine.  W.  Vaubel.  Zeits.  anal.  Chem.  1896, 
35,  1«4. 
Bromine,  liberated  on  the  addition  of  a  solution  of 
potassium  bromide  and  bromate  to  an  acetic  acid  solution 
of  the  following  substances  in  the  presence  of  strong  hydro- 
chloric acid,  is  absorbed  (one  atom),  and  the  end-point  of 
the-  reaction  is  well  marked  : — a-acetnapbthylamine,  J3- 
naphthol,  the  ethers  of  a-  and  /3-naphthol.  ilonobromo- 
/3-naphthol  methyl  ether  separates  as  white  shining  needles. 
melting  at  85°,  the  bromethyl  ether  in  plates  melting  at  .'i4:. 

—A.  C.  W. 

Gutta-Percha,  Analysis  of .     J.  Montpellier.     Ann.  Chim. 

Anal.  Appl.  189G,  1,  I. 
Determinations    are    made   of    moisture  ;    gutta-percha 
proper;    the  resins,  fluavil  and  alban;    inorganic  matters 
(ash)  ;  and  extraneous  matters,  if  any  should  be  present. 

The  moisture  is  estimated  by  heating  for  6 — 7  hour-  at 
100°  in  an  atmosphere  of  carbon  dioxide  or  nitrogen. 

The  gutta-percha  is  directly,  and  the  resins  are  in- 
directly, determined  by  extracting  with  alcohol 0'5 — 1  grm. 
of  the  finely  divided  sample,  and  drying  the  residue  of 
gutta-percha  in  a  current  of  carbon  dioxide  at  100°. 

An  approximate  separation  of  the  resins  may  be  effected 
by  concentrating  the  alcoholic  extract,  when  the  alban 
crystallises  out.  This  is  thereupon  collected,  dried  in  carbon 
dioxide,  and  weighed,  the  fluavil  being  estimated  by 
difference. 


The  ash  should  not  exceed  in  amount  0-5  per  cent. 
Foreign  matters  may  usually  be  determined  by  taking  not 
more  than  1  grm.  of  the  sample  and  extracting  with  chloro- 
form, which  dissolves  the  gutta-percha  and  resins,  and 
leaves  most  other  matters  undissolved. —  E.  B. 

Tannin  Estimation,  Remarks  an  the  Vienna  Method  of . 

J.  Schneider.     Casopis  ceskeho  lekarnictva,  1896, 15,  4. 
Instead    of   sucking  the  tannin  liquor  through  the  hide- 
powder  filter,   the  author  forces  it  through  by  pouring  it 
down  a  long  funnel  attached  to  the  wider  bent  tube  shown 
in  the  figure. 

The  tube  containing  the  hide  powder  (6  grms.)  is  13  cm. 
long  and  2  cm.  in  diameter,  and  the  powder  is  prevented 
from  passing  into  the  entrance  and  delivery  tubes  by  plugs 
of  bra--   wire   gauze  or  cotton  wool.     The  influx  tube  is 
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i  mm.  in  diameter  and  150  cm.  long  to  the  funnel.  At  the 
beginning,  the  tannin  liquor  must  be  added  very  slowly,  so 
that  at  no  time  may  the  liquid  stand  in  the  influx  tube  at 
more  than  5 — 10  mm.  higher  than  in  the  hide-powder  tube. 
When  the  powder  has  been  wetted  by  the  liquor  the  influx 
tube  may  be  completely  filled.  The  first  portion  of  5  c.c.  of 
the  filtrate  is  rejected,  after  which  the  apparatus  requires 
no  attention. — A.  G.  B. 

Butter.  Metltad  for  Determining  the  Purity  of  by  Means 
of  the  Density.  R.  Brulle.  Comptes  rend.  1896, 122, 
325. 

Experience  proves  that  by  taking  care  to  eliminate  the 
water  which  the  fused  fat  almost  always  retains  in  variable 
proportion,  as  well  as  the  colouring  matter  and  the  casein, 
so  as  to  render  the  fats  comparable  with  each  other,  the 
density,  determined  at  100°  by  a  very  delicate  hydrometer, 
may  be  made  to  furnish  very  exact  indications  of  the  pro- 
portion of  foreign  fat  fraudulently  added  to  butter. — L.  A. 

Butter-Fat  and  its  Substitutes,  Examination  of.  H.  Bremer. 
Forschungsb,  Lebensmitt.  Hyg.  forens.  Chem.  Phar- 
irakogu.  1895,  2,  424. 

Tin:  author  recommends  the  following  method,  which 
combines  the  Meissl  with  the  Kiittstorfer  method  and  by 
which  the  absorption  of  carbon  dioxide  is  avoided,  and 
likewise  the  action  of  the  excess  of  alkali  on  the  alcohol  and 
the  fat.  Five  grms.  of  the  clear  melted  fat  (free  from 
moisture)  are  heated  in  a  300  c.c.  Schott  flask  with  10  c.c. 
of  alcoholic  potash  (containing  l-25 — l-35grm.  KOH) ; 
the  flask  is  fitted  with  a  long  condensing  tube  provided  at 
its  upper  end  with  a  Bunsen  valve.  When  the  reaction  is 
complete,  the  flask  is  allowed  to  cool,  the  valve  is  opened, 
the  tube  removed,  and  the  product  titrated  with  alcoholic 
sulphuric  acid.  The  saponification  number  can  then  be 
calculated.  About  10  drops  of  alcoholic  potash  are  added 
to  the  contents  of  the  flask,  which  is  then  heated  to  expel 
the  alcohol ;  the  dry  soap  is  dissolved  in  100  c.c.  of  water 
(free  from  CO.),  a  few  pieces  of  pumice  and  40  c.c.  of 
dilute  sulphuric  acid  (1 :  10)  added  and  the  whole  distilled 
until  100  c.c.  have  come  over  for  the  determination  of  the 
volatile  fattv  acids. — A.  K.  M 
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Gelatin  in  Meat  Extracts  and  Commercial  Peptones,  Esti- 
mation of.     A.  Stutzer.     Zeits.  anal.  Chun.  34,  568. 
The  extract   is  dissolved  in  a  sufficiency  of  hot  water  in  a 
dish  of  tin  foil,  and  tne  solution  mixed  with  enough  calcined 

-and  to  absorb  the  liquid.  The  mixture  is  then  ground,  the 
dish  cut  up  into  strips,  and  the  whole  placed  in  a  beaker. 
where  it  i-  extracted  tour  times  in  sOScession,  each  time 
with  loo  c.c.  of  absolute  alcohol,  the  supernatant  alcohol 
being  passed  through  an  asbestos  filter  in  such  a  manner 
as  to  bring  as  little  as  possible  of  the  solids  onto  the  filter. 
After  cooling  in  ice,  further  extraction  is  effected  by  means 
of  a  mixture  of  100  grms.  of  alcohol,  300  gnus,  of  ice,  and 
600  grins  of  cold  distilled  water,  at  a  temperature^  not 
.  seceding' 5  C.  several  times  repeated  until  the  liquid  is  no 
longer  coloured.  'A  separate  filter  is  employed  for  each 
operation,  and  these  are  afterwards  boiled  repeatedly 
in  water,  the  residues  being  united  and  concentrated,  and 
the  gelatin  estimated  therein. — C.  S. 

Cheese,  Extraction  of  Fat  for  Examination.     O.  Henzold. 
Milch.  Zcit.  24,  729. 

Thkee  hundred  grms.  of  cheese  are  crushed  in  a  mortar 
and  shaken  up  in  a  wide  necked  flask  with  J00  c.c.  of 
potash  solution  (containing  50  grms.  of  caustic  alkali  per 
litre)  at  20  C.  In  a  few  minutes  the  cheese  will  be  dis- 
solved, and  the  fat  left  floating  on  the  surface  in  small 
lumps,  which  can  be  induced  to  coalesce  by  moving  the 
flask  backwards  and  forwards.  Cold  water  is  poured  in 
until  the  flask  is  full,  and  the  butter  can  be  collected  in  a 
spoon,  washed  in  cold  water — to  remove  the  traces  of 
potash  and  help  the  fat  to  set — pressed  to  remove  the  water 
as  much  as  possible,  remelted,  and  filtered.  This  method 
haves  the  milk  fat  unchanged,  and  the  author  has  also 
found  that  it  likewise  remains  unaltered  during  the  prepara- 
tion and  ripening  of  the  cheese. — C.  S. 

Quinim  .  Note  on  the  Titration  of.  A.  II.  Allen. 
Analyst,  21,  85. 
In  estimating  alkaloids  by  titration  with  standard  acid, 
phenolphthalein  is  useless  as  an  indicator,  whilst  litmus 
will  only  answer  in  some  cases.  With  methyl-orange,  in 
the  majority  of  cases,  a  determination  of  tolerable  accuracy 
and  afairly  sharp  end  reaction  are  obtainable.  Cochineal, 
brazil-wood,  and  logwood  may  also  be  used  sometimes  as 
indicatoi  -. 

The  ordinary  quinine  sulphate  of  commerce — 
(CmHmNsO^jHjSOj 
is  strongly  alkaline  to  methyl-orange,  although  practically 
neutral  to  cochineal,  brazil-wood,  and  logwood.  In  titrating 
quinine,  therefore,  with  cochineal,  brazil-wood,  or  logwood, 
the  point  of  neutrality  i-  reached  when  all  the  quinine  has 
been  converted  into"  (C.;„l  I, , X. I  >2)2H.S(  >-,.  whilst,  with 
methyl-orange  as  indicator,  the  end-reaction  is  not  obtained 
until  the  quinine  is  converted  into  (('^H^N  •0.;)H.;s<  >,. 
The  results  are  similar  if  nitric  or  hydrochloric  acid  be 
substituted  for  sulphuric  acid. 

The  sparingly-soluble  sulphate  ((  B  Sr:02)3H3SOj  is 
alkaline  to  litmus,  and  hence  this  indicator  cannot  be  con- 
venienthj  used  for  the  titration  of  quinine,  although  the 
end-reaction  is  well  marked. 

The  author  states  that  Seaton  and  Richmond's  method 
for  the  determination  of  quinine  in  medicine  (Analyst,  IS, 
13)  is  of  little  value  for  practical  purposes.  It  i-  useless 
in  presence  of  citric  and  other  organic  acids,  and  the 
lurblg  matter  present  in  quinine  wine  prevents  the  end- 
reaction  being  accurately  observed. 

Experiments  made  on  the  titration  of  cinchouiue  and 
cinchonidine  with  various  indicators  seem  to  render  it 
doubtful  if  the  correct  constitution  of  these  bases,  or  at 
least  the  composition  of  the  commercial  article,  is  known. 

Cinchona  Extract,  Examination  of.     I.   Hulsebosch. 

Ber.  l'hann.  Ges.  1895,  5,  286. 

Estimation  of  Alkaloid.— 1  grm.  of  extract  is  diluted  with 

5  c.c.    of  water   and   .">   drop-   of  norma!    hydrochloric   acid 

and    transferred    with     10    c.c.    of    water    to    an    extractor. 
The  extra'  tion  iscontinued  forone  hour  with  ether,  in  order 


to  remove  all  matters  soluble  in  ether  from  the  extract 
solution.  A  small  tared  flask  is  now  adjusted,  and  2  c.c. 
of  normal  caustic  soda  solution  diluted  with  3  c.c.  of  water 
are  added  to  the  contents  of  the  extractor,  and  extraction 
continued  for  two  hours  with  fresh  ether.  Finally,  the 
ethereal  solution  is  evaporated,  the  residue  of  alkaloid  dried 
at  100^  C.  and  weighed. 

Estimation  of  Cineho  '/'annates. — 10  grms.  of  the  extract 
are  diluted  with  lo  c.c.  of  sodium  acetate  solution  (20  per 
cent.)  in  a  weighed  glas-  dish  with  vertical  walls,  and 
heated  on  the  water-!. ath  until  the  precipitate  coagulates 
and  adheres  to  the  side  of  the  dish.  The  liquid  is  then 
poured  off,  the  cincho-tanuate  precipitate  washed  oni 
with  a  little  water,  the  remaining  liquid  sucked  up  by 
means  of  blotting  paper,  after  which  the  dish  with  contents 
is  dried  at  Ion  C.  The  residue,  should  weigh  at  least 
1  -2  grms.  (12  per  cent.),  and,  when  finely  powdered,  should 
be  pale  flesh  coloured. — H.  T.  1'. 

XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Cerea!  Celluloses,  The  Constitution  of  the.     C  F.  Cross, 

E.  J.  lievan,  and  Claud  Smith.     PrOC.  Chem.  Soc.  1- 
[164],  95. 

The  general  bearings  of   the   subject,  of  which   this  is  a 
special  part,  have   bet  n  dealt  with    in  previous   communica- 
tions (Trans.   65,  172;  67,    433;    Ber.,    1893,   2520:   1894, 
1061;   1895,   1940  and   2604;  J.  Amer.  Chem.   Soc..  18 
8). 

It  is  now  shown  that  the  cereal  celluloses  may  be  resolved 
by  acids  into  soluble  derivatives  of  their  furfuroid  con- 
stituents, leaving  a  residue  of  a  normal  cellulose,  and  a 
process  has  been  devised  which  sharply  effects  this 
separation. 

Two  methods  of  hydrolysis  have  been  studied  :  (1)  treat- 
ment with  acids  of  the  series,  II  Si  ,4.2E  O-  II  ,s<  >,.:;II  <  >, 
in  the  cold,  dilution  and  filtration  from  reprecipitated  cellu- 
lose,  the  furfuroid  remaining  in  solution;  (2)  treatment 
with  dilute  sulphuric  acid,  1  to  2  per  cent,  strength,  at  1  to 
9  atmos.  steam  pressure.  The  best  results  are  obtained  on 
short  heating  (15  min-.  i  at  3  atmos.  The  furfuroid  is  then 
obtained  quantitatively. 

It  is  concluded  that  the  furfuroid  in  question  is  a  pentose, 
monoformai — 

/°\ 
C6Hs03<     >CH... 

XK 

Such  a  compound,  having  the  empirical  formula  of  a 
normal  cellulose,  could  arise  within  a  Cellulose  complex  by 
transformation  of  the  terminal,  CH2OrJ,  of  a  hexose 
molecule,  i.e.,  an  oxidation  by  interna]  rearrangement. 
The  formaldehyde  residue  thus  produced  is  not  split  off,  but 
remains  united  by  oxygen  with  the  pentose  residue  which  is 
simultaneously  produced. 

/       Samp,  Composition  of.     Th.  Schloesing,  jun. 
Oomptes  rend.  1896,  122,  398. 

>i  -  cessary  to  know  whether  other  combustible  gases 
than  methane  are  present  in  fire-damp,  since  in  mines 
the  determination  of  fire-damp  is  made  by  means  of  the 
limit  of  inflammability.  Samples  of  gas  were  obtained  from 
the  principal  types  of  French  mines;  the  analyses  of  all 

bree  -how  that  practically  the  only  combustible 
constituent  is  methane.  The  other  three  probably  con- 
tained another  gas;  tin  results  obtained  would  correspond 
to  2—4  per  cent,  of  ethane. 

of  the  samples  contained  a  high  percentage  ol 
nitrogen;  this  was  shown  to  have  an  atmospheric  and  not 
a  vegetable  origin  by  a  determination  of  the  argon  it 
contained. — A.  C.  \V. 

Benzene     ami   Naphthalene    Hydroxy-Carboxylic  Acids, 
npositioM  of.      ]'.  Cazeneuve.      Hull.   Soc.   (him. 

72   -S2. 

iair.  in   a    previous  paper,  pointed   out    that   certain 

earhoxylie    acids,    when     heated     in     presence    of 

aromatii  give    off    carbonic    acid   at    much  lower 

temperatures,  and  more  completely,  than  when   heated  with 
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water.  For  instance,  gallic  acid,  when  heated  with  aniline, 
gives  pyrogallol  and  carbonic  acil  at  115°  C,  whilst  in 
presence  of  water  the  decomposition  only  occurs  at  about 
200°  C.  An  investigation  of  several  analogous  compounds 
has  led  to  the  formulation  of  certain  rules  regarding  their 
decomposition  under  the  conditions  mentioned.  (1.)  The 
instability  of  the  carboxyl  group  attached  to  the  benzene 
nucleus  increases  with  the  number  of  hydroxy!  groups 
present  in  the  molecule.  (2.)  The  same  gradation  in 
instability  is  observable  in  phenol  carboxylic  acids  con- 
taining halogen  or  other  substituting  groups  in  the  nucleus. 
. :;  |  i  irtho-phenol  carboxylic  acids  lose  carbonic  acid  more 
readily  than  the  para  compounds,  and  these  latter  are  mors 
easily  decomposed  than  the  meta  compounds,  which  possess 
a  very  considerable  stability.  Thus,  for  instance,  guaiacol 
carboxylic  acid  is  unaltered  by  heating  with  aniline  to 
240°  C—  T.  A.  I,. 

Nickrl  mid  Cobalt  Borides.      H.  Moissan.      Comptes  rend. 

1896,  122,  124. 
These  borides,  NiB  and  Coli,  are  easily  obtained  crystalline 
by  heating  the  elements  together  in  a  current  of  dry 
hydrogen  at  a  temperature  above  1.200'.  In  properties 
they  are  quite  similar  to  the  boride  of  iron  previously 
described.— A.  C.  W. 


fUUi  iSooks. 


A  Theoretical  and  Practical  Treatise  ox  the  Mano- 

FACTl  IRE    OF    SULFHURIC    AdD    AMI    Al.KALI,    WITH      I'HE 

Collateral  Branches.      By  George    Lunge,    Ph.D.. 
Professor  of  Technical  Chemistry  at  the  Fed.  Polytechnic 
School,    Zurich.     Second  Edition,  revised  and  enlarged. 
Vol.   III.     Gurnev    and   Jackson,    1,  Paternoster    Row, 
London.     1896.     Price  2/.  2s. 
The  first  edition  of  this  volume  filled  422  pages  ;  the  present 
second   edition   fills    no  less    than   840   pages,   which    are 
illustrated  with  2  18  engravings.      Even  a  brief  comparison 
of  the  two  editions  will  prove  the  truth  of  the  author's  state- 
incut,  that  the  present  is  not  merely  a   "  new  edition  "  but 
practically  "  a  new  book."     The  Chapters  on  the  ammonia- 
soda  industry,   on    the   mare  recent    soda    process,  cm  the 
Deacon  process,  and  the*  other  chlorine  processes,  have  had 
lull.;  entirely  re-written.     Considerable  space  is  also  now 
occupied    by  electrolytic    method-.     The    work  comprises 
:!0   Chapters,    Statistics    covering   12   pages.   Addenda    to 
Vols.  I.,  II.,  and  III.,  filling  some  28  pages,  and  an  Alpha- 
betical Index.     The  treatment  of  the  subject  will  be  apparent 
from  the  following  synopsis  of  the  Contents  :  — 

First  Hook. — The  Ammonia-Soda  Process.  I.  His- 
torical and  General.  II.  The  Ammoniacal  Solution  of  Salt. 
III.  Production  of  Carbonic  Acid.  IV.  Precipitation  of 
Sodium  Carbonate  by  the  Carbonating  Process.  V.  Filtering 
Drying,  and  Calcining  the  Bicarbonate.  VI.  Recovery  of 
the  Ammonia.  VII.  Analyses,  Costs,  Statistics.  VIII. 
Other  forms  of  the  Ammonia-Soda  Process.  IX.  Manu- 
facture of  Commercial  Bicarbonate  by  the  Ammonia-Soda 
Process.  Second  Book. — Various  Processes  of  the 
Alkali  Manufacture.  X.  Manufacture  of  Soda  from 
Cryolite.  XI.  Manufacture  of  Soda  directly  from  Sodium 
Chloride.  XII.  Manufacture  of  Soda  from  Sodium  Sul- 
phates without  previous  reduction  to  Sulphide.  XIII. 
Manufacture  of  Soda  from  Sodium  Sulphate  after  reducing 
it  tn  Sulphide.  XIV.  Manufacture  of  Soda  from  Nitrate 
of  Soda  and  Felspar.  Third  Book. — The  Chlorine 
Industry.  XV.  General  and  Historical.  XVI.  Manu- 
facture of  Chlorine  by  Means  of  Manganese  Ore.  XVII. 
Utilisation  of  Still  Liquor.  XVIII.  The  Deacon  Process. 
XIX.  Properties  and  Behaviour  of  the  Hypochlorites  and 
of  Bleaching  Powder.  XX.  Manufacture  of  Bleaching 
Powder.  XXI.  Bleach  Liquors.  XXII.  The  Chlorates. 
XXIII.  Other  Processes  for  the  Manufacture  of  Chlorine. 
Fourth  Book. — Preparation  of  Alkalis,  Chlorine, 
and  Chlorates  bt  Electrolysis.  XXIV.  History, 
Theories,  General  Notes.  XXV.  to  XXVII.  Special  Pro- 
cesses for  the  Electrolytic  Production  of  Soda  and  (  hlorine. 

XXVIII.  Chlorine  from  Hydrochloric  Acid,  Bleach  Liquor. 

XXIX.  Chlorates.  XXX.  Special  Forms  of  Electrodes  and 
Diaphragms.  STATISTICS,  Addenda  to  Vols.  I..  II.,  ■, xi. 
III. 


Die  Deiuvate  des  Nafhtai.ins,  welche  fur  die 
Technik  Interesse  besitzen.  Febersichtlich  zusam- 
mengestellt  von  Ernst  Tauber  und  Ragnar  Norman. 
Hermann  Heyfelder,  1!.  Gaertner's  Verlagsbuchhand- 
lung,  Schonebergerstr.  26,  Berlin,  S.W.  II.  Grevel  and 
Co.,  33,  King  Street,  ( 'ovent  Garden,  Loudon.  1896. 
Price  M.  18  or  18s. 

Large  8vo.  volume,  bound  in  cloth,  and  containing  Preface, 
Introduction,  Table  of  Contents,  and  219  pages  of  subject- 
matter. 

The  work,  as  a  whole,  may  be  designated  a  Vade  mecum 
to  those  derivatives  of  naphthalene  which  possess  technical 
interest.  The  arrangement  is  mainly  tabular,  so  that  no 
alphabetical  index  is  necessary.  However,  alphabetical 
registers  are  given  of  various  subsidiary  matters,  and  a 
valuable  one  of  the  Literature  of  the  subject,  with  Author-', 
Patentees',  or  Firms' names,  and  references  to  the  original 
papers  or  publications.  Each  Chapter  describing  a  set  of 
derivatives,  is  headed  by  a  table  in  which  the  derivatives 
are  placed  and  classified  according  to  isomeric  order. 

The  following  are  the  derivatives  described  : — 

Amidonaphthalene  sulphonic  acids,  including  Amido- 
naphthalene  carbonic  acids  and  Amidonaphthalene  carbo- 
snlphonic  acids. 

Hydroxynaphthalene  sulphonic  acids,  including  Hydroxy- 
naphthalene  carbonic  acids  ami  Hydroxynaphthalene  carbo- 
sulphonic  acid>. 

Diamidouaphthalenes,  including  Triamidonaphthalenes. 

Diamidonaphthalene  sulphonic  acids,  including  Diamido- 
naphthalene  carbonic  acids. 

Dihydroxynaphthalenes  including  Trihydroxynaphtha- 
lenes. 

Dihvdrow  naphthalene  sulphonic  acids,  &c. 

A midohydroxy naphthalene-,  &c. 

Amidohydroxynaphthalene  sulphonic  acids,  &c. 

Bibliographic  references. 

Table  on  the  Di-  and  Triehlorouaphthalenes,  Naphtha leue 
di-,  tri-,  and  Tetrasulphonic  acid-  and  Nitronaphthalene 
sulphonic  acids. 


Jahbesbericht  iber  die  Leistcngen  der  Chemischen 
Technologie,  mit  besonderer  Berucksichtigung  der 
Elektrochemie  und  Gewerbestatistik  fur  das  Jahr  1895. 
Von  Dr.  Ferdinand  Fischer.  Mit  226  Abbildungen. 
Verlag  von  Otto  Wigand,  Leipzig,  Germany.  1896. 
H.  Grevel  and  Co.,  33,  King  Street,  (ovent  Garden, 
Loudon.     Price  2  Is. 

The  progress  and  position  of  Chemical  Technology  up  to 
the  end  of  the  year  1895  are  treated  of  i:i  tin-  "Annual 
Report.  Trade  statistics,  with  more  >pecial  reference  to  the 
German  Empire,  are  al>o  given.  The  Jahresberioht  for 
1894  contained  1150  pages,  whereas  the  present  one  con- 
tains 11  to  pages.  Its  complete  Alphabetical  Indexes  for 
authors  and  subject-matter,  extend  from  page-  1111  to 
1198,  i.e.,  over  57  pages.  An  Index  of  German  Patents 
complete>  the  volume,  and  it  fills  nine  pages.  The  text  is 
illustrated  with  226  engravings  referring  to  plant  and  appa 
i  at  us.  The  following  is  a  synopsis  of  the  subjects  treated  of  in 
the  volume,  the  extent  of  each  group  and  its  treatment  l»  ing 
indicated  by  the  number  of  pages  filled.  (In  this  connection 
it  may  be  mentioned  that  the  Table  of  Contents,  itself  a 
complete  epitome,  covers  close  upon  35  pages.)  Grout-  I. 
Chemical  Technology  of  Fuel  (pages  5  to  108).  II. 
Chemical  Metallurgy  (pages  109  to  284).  III.  Elec- 
trochemistry (pages  285  to  391).  IV.  Chemical 
Manufactures,  Inorganic  i  pages  392  to  £41).  V. 
Chemical  Manufactures,  Organic  (pages  542  to  731). 
VI.  Glass,  Pottery,  Cemests,  Artificial  Stone  (pages 
732  to  782).  VII.  Foodstuffs  (pages  783  to  952). 
VIII.  Chemical  Technology  of  Fibres  (pages  953  to 
loll).  IX.  Other  Industries  connected  with  Organic 
i  ni.MisTitY  (pages  1042  to  1124).  X.  Apparatus  (pages 
1125  to  1140).  It  was  remarked  in  the  notice  of  the 
Jahresbericht  for  1894,  that  the  group  on  Electrochemistry 
had  been  added  for  the  first  time  there.  The  subject  filled 
85  pages.  In  the  present  i*sue,  for  1895,  this  subject  has 
106  pages  devoted  to  its  treatment. 
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Craue  Brpoit. 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 
Argentine  Republic  Customs  Law  for  1896. 
See  Board  of  Trade  Journal  for  May,  />.  554. 

Sweden. 
Tariff  Modifications. 

Yeast. — The  present  duty  of  25  ore  to  be  reduced  to 
20  fire  per  kilo. 

Explosives  (Sprangamnen). — The  following  new  duties 
to  be  imposed  : — 

Guncotton  (bomullskrut),  HO  ore  per  kilo. 

Smokeless  powder  (  borksvagt),  50  ore  per  kilo. 

Othrr  explosives  (andra  olag),  25  ore  per  kilo. 

Common  powder  (krut)  to  remain  as  before  with  the 
duty  of  12  ore  per  kilo. 

These  new  duties  will  come  into  force  on  the  1st  of 
January  1897,  unless  the  Government  should  in  the 
meanwhile  decide  otherwise. 

United  States. 
( 'ustoms  Decision-. 
Formaldehvd,  or  beer  preservative,  is  to  pay  Juty  at  the 
rate  of   25   per  cent,  ad  valorem  under  paragraph  60  of  the 
Act  of  August  28,  1891. 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Openings  foe  British  Trade  in  the  Western 

I   \i  i  in   Si  VI  is. 
Board  af  Trade  Journal,  May  1896,  584. 

A  memorandum,  dated  April  13  last,  has  been  received 
at  the  Foreign  Office  from  Mr.  A.  G.  Vansittart,  Her 
Majesty's  Consul  at  Chicago,  which  calls  attention  to  some 
articles  of  commerce  which  should,  in  the  interests  of 
British  trade,  be  watched  by  British  merchants.  The 
memorandum  states  that  there  is  a  good  market  in  the 
western  parts  of  the  United  States  for  earthenware, 
crockery,  china,  glass-ware,  and  enamelled  ware.  Although 
the  imports  from  Great  Britain  are  steadily  increasing,  still 
they  do  not  increase  as  fast  as  the  country  develops,  and 
cheap  American  products  are  being  used  where  British- 
made  goods,  if  the  same  were  made  known,  might  be 
utilised.  Many  larjje  firms  in  Kansas  City,  Leavenworth, 
Topeka,  Atchinson,  St.  Joseph,  Lincoln.  Omaha,  Sioux 
City,  and  Denver  would  probably  buy  if  an  opportunity 
were  giveu.  This  would  appear  to  be  a  favourable  moment 
for  pushing  the  above  class  of  goods  forward  in  the  western 
country. 

In  1891,  Kansas  Citj  received  from  Great  Britain  6,000/. 
value  of  the  above  named  jjoods ;  in  1895  the  value  had 
increased  toi,",.s:i/.  In  1894,  Omaha  received  422  crates, 
and  in  1895  as  much  as  612  crates.  The  orders  are 
increasing,  but  there  appears  to  he  room  for  larger  ones. 

It  should  also  be  pointed  out  that  British  merchants 
should  observe  more  closer)  the  market  in  the  following 
articles,  viz.  : — Linens,  carpets,  linoleum,  salt,  saltpetre, 
cotton  goods,  woollen  goods,  Knit  good-,  caustic  soda, 
plate-glass,  quicksilver,  and  fuller's  earth.  Mr.  Burrough, 
Her  Majesty's  Vice-Consul  at  Kansas  City,  is  of  opinion 
that  the  trade  in  the  above  goods,  in  hi-  district  a1  least, 
could  be  increased  materially. 

The  importation  of  tin  <?  plate  |  from  the  I  nited Kingdom 
to  Kansas  City  and  Omaha  i-  falling  off  rapidly  this  year  so 
far,  and  American  tin  (?  plate)  is  coming  in  and  taking  the 
place  of  the  British  article.  The  following  table  shows  the 
amount  of  tin  used  annually  in  the  different  cities: — 

Lb. 

Kansas  i   i> 14*0 

Omaha -  0 

St.  Joseph i. ' 

Denver 3,000,000 

One  firm  in  Kansas  <  it.\    uses    tboul   7,000, lib.  per 

year,   and    m      10   firms   using   tin    in    laTge 

quantities  in  the   west.     The  British   merchant   should  he 


able  to  increase  his  business,  for  tin  will  probably  increasi 
as  fast  ami  in  the  same  ratio  as  the  packing-house  business 

due-. 

The  following  amounts  were  imported  from  Great  Britain, 
to  the  cities  as  named  : — 

Kansas  City,  in  1894,  4,825,919  lb. ;  in  1895,6,774,851  lb. 

Omaha,  in  1694,  1,500,000  lb. ;  in  1895,4,980,0001b. 

St.  Joseph,  in  1895,  2,000,000  lb. 

Denver,  in  1895,  3,102,0001b. 

As  regards  Portland  cement,  complaints  are  made  from 
the  above  four  cities  that  the  British  article  is  too  much 
mixed,  and  that  its  diminution  is  due  to  that  cause.  On. 
the  other  baud,  German  and  Belgian  Portland  cements  are 
giving  universal  satisfaction,  and  their  trade  is  increasing. 
Of  imported  cement-  used  in  the  western  cities,  70  per 
cent,  is  German,  20  per  cent.  Belgian,  and  only  10  per  cent. 
British.     More  cement  is  being  used  every  year. 

Argentine  Republic:  Sheep  Scab  and  Sheep  Dips. 
U.S.  Consular  Rrports,  April  1896,  519 — 522. 

The  U.S.  Consul  at  Buenos  Ayres  reports  as  follows :  — 

The  great  plague  of  the  wool  growers  of  the  Argentine 
Republic  is  the  sheep  scab  (scabiis  oralis).  It  has  spread 
to  all  parts  of  the  country,  and  there  is  not  a  sheep  estancia. 
or  cabana  but  suffers  more  or  less  from  its  presence. 

Thus  far,  nothing  in  the  way  of  laws  going  radically  to 
the  extirpation  of  the  disease  has  yet  been  enacted.  The 
cost  to  fanners  of  sheep  dips  will  be  appreciated  when  it  is 
remembered  that  the  number  of  sheep  in  the  Argentine 
Republic  is  now  estimated  to  he  BO,000,000. 

When  it  is  borne  in  mind  that  not  merely  is  the  wool 
ruined  by  scab,  but  that  the  carcass  itself  is  rendered 
unlit  for  food  when  the  sheep  is  thus  diseased,  the  absolute 
necessity  on  the  part  of  the  sheep  farmer  of  curing  scabbj 
flocks  will  he  bitter  understood.  Thus  the  amount  ex- 
pended annually  for  sheep  dips  and  scab  specifics  goes  on 
increasing  as  the  flocks  and  shipments  increase.  For  1885, 
the  value  of  the  importations  amounted  to  190,261  dols., 
and  for  1894,  to  840,551  dols.,  an  increase  in  ten  years  of 
650,290  dols.  In  1890,  the  number  of  tons  imported  was 
1,078;  in  1894,  it  was  2,202,  an  increase  in  five  years  ef 
1,484  tons.  The  following  table  shows  the  importations  bv 
countries  for  the  years  named : — 


Country. 


1892. 


1894. 


'  lermany 

Belgium 

United  States 

France 

Great  Britain 

Italy  

Uruguay  

All  oilier  countries. 


Total . 


Pols. 
38,826 
20,600 
65,689 
14,830 
151,889 
IT.siio 
6,245 
■-'.liTi 


Pols. 
80,808 
45.195 
32,601 
8,702 
671,079 
50,525 
12,040 
15,946 


337,852 


:ns  v.is 


Pols. 

101.172 

27.W4 

48,126 

197 

353,121 

30,762 

715 

2.423 


561,480 


Dols. 
26*685 
14,842 

s.7:n 
929 

-l.'.'TO 

■I  .7,7  7 
10,488 

810,551. 


Km-  the  first  nine  months  of  the  present  year  the  impor- 
tations have  already  amounted  to  2,980  tons,  valued  at 
745,260  dols.,  thus  showing  that  the  business  of  supplying 
the  -hoop  farmers  of  the  Argentine  Republic  with  specifics 
for  the  onro  of  -cubby  flocks  steadily  increase-  with  the 
increasing  number  of  sloop. 

It  will  ho  observed  that  a  very  large  proportion  of  the 
specifics  t"i  -oab  are  imported  from  Great  Britain.  The 
United  States,  of  late  years,  has  contributed  hut  very  little 
to  the  quantities  imported.  The  ingredients  are  as  cheap 
in  the  I  nited  States  as  in  England,  if  not  cheaper.  Mo-t 
of  that  which  is  shipped  from  the  United  States  is  sumo 
preparation  of  tobacco,  and  generally  comes  in  barrels.  As 
a  general  thing,  that  from  England  i-  either  a  powder  to  he 
dissolved  in  water  ora  liquid  solution  which  comes  in  iron 

kits  or   drums,  holding    from    1    to  5  gallon-,  and   is  diluted 

to  the  proper  strength  when  it  is  to  ho  used. 

The  Argentine  Government  allow,-  all  preparation-  for 
curing  scah  to  be  passed  through  the  Custom-houses  free 
of  duty.  It  i-  true  that,  in  1894,  a  duty  of  one-fourth  of 
1  per  cent,  ad  valorem  was  put  upon  all  such  specifics,  but  it 
was  omitted  iii  the  tariff  which  is  at  present  in  force,  and 
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it    will  be   omitted,  in   all  probability,  from  the   tariff  for 
1896. 

American  Dips. — If  there  are  those  in  the  United  States 
who  contemplate  engaging  in  the  preparation  and  shipment 
of  sheep  dips  to  the  Argentine  Republic,  they  should  first 
be  sure  that  they  have  a  first-class  article  to  put  upon  tin* 
market;  otherwise,  while  they  may  succeed  ill  selling  it 
once,  its  demerits  or  disadvantages  will  soon  come  to  be 
understood.  It  is  only  the  good,  reliable  specifies  that  can 
be  expected  to  find  steady  purchasers  among  sheep  farmers  ; 
but  reliable  articles  will  soon  secure  u  general  demand.  There 
are  already  such  articles  <>n  sale  here,  having  stood  the  tests 
and  trials  of  many  years.  The  most  effective  way  to  get  a 
trial  here  is  by  sending  a  man  who  understands  the  business 
along  with  a  consignment  of  the  dip.  Having  a  direct 
interest  in  its  success,  he  will  not  be  slow  in  illustrating  to 
the  sheep  men  what  it  can  do.  He  would  then  be  in  a 
condition  to  secure  an  active  and  reliable  agent  here,  win. 
understands  the  trade  and  the  people,  and  who,  by  keeping 
the  material  always  in  stock,  would  be  able  to  supply  all 
demands  for  it  at  once,  without  waiting  for  an  order  to  lie 
sent  to  the  United  States  to  he  tilled.  ( >r,  if  the  dip,  upon 
trial,  is  found  to  fulfil  all  the  conditions  of  an  infallible 
specific,  manufacturers  of  the  article  might  be  able  to  find 
houses  here  who  would  buy  on  their  own  account,  provided 
they  could  obtain  as  satisfactory  terms  and  conditions  as 
those  offered  by  European  shippers.  So  far  as  the  price 
is  concerned,  of  course  that  must  necessarily  depend 
upon  the  cost  of  the  ingredients  and  the  expense  of 
compounding  them,  ami  manufacturers  know  at  what 
figures  they  are  able  to  put  their  own  preparations  upon  the 
market.  Whether  they  be  of  tobacco,  arsenic,  lime,  sulphur, 
or  some  other  chemicals,  the  less  expensive  the  material, 
the  cheaper  must  be  the  article  when  prepared  for  sale. 
The  Custom-house  valuation  of  such  specifics  i~  25  cents  pet 
kilo.  When  it  comes  in  drums  the  price  ranges  from 
80  cents  to  I  "25  dols.  per  gallon,  including  the  drum. 

There  is  always  more  or  less  demand  for  these  specifics, 
for  scabby  flocks  must  be  taken  care  of  at  once,  but  the 
general  season  for  administering  the  dip  is  just  after  the 
shearing  is  over,  as  it  then  acts  both  as  preventive  and  cure. 
The  special  details  of  the  business,  however,  cannot  be 
anticipated,  but  must  be  left  for  those  who  buy  or  sell  to 
arrange  for  themselves. 

GENERAL  TRADE  NOTES. 

The  Mineral  Production  of  California  in  1895. 

Engineering  and  Mining  Journal,  May  16,  1896,   466. 

The  California  State  Mining  Bureau  has  just  issued  iD 
tabular  form  a  statement  showing  the  mineral  production 
of  the  State  for  the  year  1895.  According  to  its  figures  the 
value  of  the  total  mineral  product  of  California  in  1895  was 
22,844,664  dols.  against  a  total  of  20,203,294  dols.  in  1894, 
showing  the  substantial  increase  of  2,641,370  dols.,  a 
considerable  part  of  which  was  due  to  the  greater  production 
of  gold. 

The  mineral  production  is  divided  into  four  classes.  The 
first  is  formed  by  the  metallic  products,  quantities  and 
values  of  which  are  shown  in  the  following  table  : — 

Metallic. 


Substance. 


Customary     n       ,., 
Measure       Quantity. 


Value. 


Gold 

Silver 

Chrome Short  Tons 

Mineral  paint 

Quicksilver Flasks 

Mauganese Short  Tons 

Copper  (tine) !     Pounds 

Lead i  „ 

Antimony,  ore Short  Tons 

Platinum Ounces 


Total. 


1.7111 

750 

36,104 

SSI 

223,000 

1,592,400 

S3 

150 


Dols. 

,384,318 

699,790 

16,795 

8,425 

,337,131 

8,200 

21,90'l 

49,364 

1,485 

900 


17,378,308 


The  most  notable  increase  is  that  shown  in  the  produc- 
tion of  gold;  it  amounted  to  1,763,920  dols.  over  the  produc- 
tion of  1894,  and  to  3,254,317  dols.  over  that  of  is:':;. 


Xext  in  importance  is  the  output  of  quicksilver.  The 
mines  of  that  metal  are  still  very  actively  worked  and  show 
a  substantial  gain  in  production  over  1894,  although  no 
new  discoveries  have  been  made. 

The  other  mineral  products  include  chrome  ore,  which 
was  one  of  the  few  industries  showing  a  diminished  output  ; 
antimony,  of  which  a  small  amount  was  obtained  from  the 
mines  in  Kern  County  ;  lead  from  Inyo,  and  Mono  counties  ; 
copper  from  Amador,  Calaveras,  and  Nevada  counties, 
chiefly  obtained  in  connection  with  the  gold  mines; 
manganese  ore  and  platinum.  Of  the  latter  metal  150 
ounces  are  reported  which  is  not  assigned  to  any  par- 
ticular locality,  but  was  obtained  in  the  assay  office  from 
refining  gold. 

The  non-metallic  substances,  which  are  of  considerable 
importance,  are  shown  in  the  following  table  ;  — 

Non-Metallic. 


Substance. 


Customary 
Measure. 


Quantity. 


\  :ilne. 


I!i  ir.ix |  Short  Tons 

Coal ' 

Salt 

Asbestos 

Gypsum „ 

Magnesite „ 

Soda „ 


Total. 


5,950 
79,859 
53,031 

■i:> 
6.158 
■i:m\ 
1,900 


Dols. 
595,91111 
193,790 
180,576 
1,000 
51,014 
17,000 
47,500 


in;,,;. 7s,, 


The  third  division  of  the  Bureau's  report  includes  the 
hydrocarbons  and  gases.  The  production  of  petroleum  in 
California  has  increased  very  considerably,  the  discoveries 
of  new  oil  territory  in  and  around  Los  Angeles  some  two 
years  ago  having  been  utilised  by  the  boring  of  numerous 
wells,  so  that  the  district  is  now  actively  worked.  Asphalt 
and  bituminous  rock  are  mined  in  increasing  quantities,  as 
the  value  of  the  California  product  is  recognised. 

Hydrocarbons  and  Gases. 


Substance.                  ^SS      *«**■ 

Value. 

Bituminous  rock „                 38,921 

Dols. 
170,500 
121,586 
112,01)0 
1,000,235 

Tot;,! 

1,404,321 

BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Metals 

Chemicals  and  dyestufls  , 

Oils 

Raw   materials  for   nont-textile   in- 
dustries. 


Ti  -t:il  value  of  all  imports 34.341,358  35,808,800 


Summary  of  Exports. 


Articles. 

Month  ending  30th  April 

1895. 

1S90. 

Metals  (other  than  machinery)  .... 

£ 
2,232,033 

£ 
2,716,535 
715,256 
2,723,558 

2.703,189 

17.252,311 

18,426,699 

390 


THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.  [May  so,  189,,. 


Imports  of  Metals  fob  Month   ENDING 
30th  April. 


Quantities. 

Values. 

Articles. 

1895. 

1890. 

1893.            1S96. 

Coppor  :— 

9,517 
7,680 

:i,;s(i 

377.5.-.0 

2,194 

669 

11.273 

50,572 

90,00  i 

tisss 

5,744 

3,547 
9,748 

3.217 

123.637 

3,608 

312 

13,148 

64,701 

22.7si 

86,518 

£ 

18.482 
191,516 
152,970 

271  B9 
16,187 

7.177 

110,095 

85,246 

7,700 
137,341 
123,653 

£ 
85,080 

Regulus 

(Inwrought », 

Iron: — 

247468 
237,938 

310,192 

Bolt.  bar.  Ac 

Steel,  unwrought..     „ 
Lead,  pig  and  sheet     „ 

28,814 

6,754 

146,784 

110,207 

2.117'.' 
90,422 
109,067 

.-,.510          54,654 

84,267 

Other  articles  ...Value£ 

140,44! 

244,753 

Total  value  of  metals 

1,351,907 

1,683,325 

Imports  of  Chemicals  and  Dvestlffs  fob  Month 
ending  30th  April. 


Quantities,                     Values. 

Articles. 

1895. 

1896. 

1895. 

1896. 

10,942 
19,697 
38,453 

"in 

2,692 

6,267 

22.114 
1  857 

16.742 
23,285 

29,903 

"l4S 

2.s2:; 

4,827 
39,608 
S.S19 

£ 

-.2:1" 
7,034 
6,882 
lis,  122 
1,586 
61,159 

28  183 
35392 
92,524 
20,599 
51 .77:1 

£ 

7.S7:: 

Hark  (tanners',  4c.)    „ 

Cutch  and  gambier  Tons 
Dyes:— 

Anilin  and  other      „ 

Nitrate  of  potasb  . 

Other  articles...  Value  £ 

8,407 
.-.mi;; 

98,096 
1,128 

64  0  16 

22.112 
34,835 
70343 
:;2>  -,7 
33,208 
1502353 

Total  value  of  chemicals 

■• 

571,911         32S.531 

Imfokts    of    Raw    Materials    for    Xon-  Textile 
Industries  for  Month  ending  30th  April. 


Articles. 


Quantities. 


1S93. 


Values. 


1895. 


lsrm. 


Hark.  Peruvian  ..   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic 

Lac,  fcc i 

Gutta-percha.... 
Hides,  raw  :  - 

Dry „ 

Wet 

[vory 

Manure 

Guano Tons 

Bones ,. 

Mtrat.  ofs  da 

Phosphate  of  lime       „ 

Paraffin I 

Linenrags Ions 

Bsparto „ 

Pulp  of  wood  .... 

Rosin Cwt. 

Tallow  and  stearin 

Tar Hariris 

VtV..  nt :  — 

Hewn Loads 

Sawn 

Staves 

Mahogany ....     Pons 
Other  article Value  £ 

Total  value 


1.277 

269,564 

25,192 

1,960 
1 1,970 
3,468 

900 

6,384 

7,081 

88,078 

70,182 

1,906 

■ 

11,51  9 

108,940 

191,097 

1,752 

186,28] 

183,590 

I /.Ml 


t.9  '7 

880,408 

81,788 

1.0,843 
16,9 

1,077  | 

."..'.Us 

11,178 

50,628 
1,739 
14,981 
24,197 
196,319 

t  !8 

846 

'     9    ■ 

7,757 


£ 

6,360 
36,528 
261,030 

13,476 

7:'.:.  is 
24,609 

78,954 

37,651 

30,503 

66,949 
70,283 

53,042 
111,591 
24,194 

222.9  II 

821,424 
24,822 


£ 

8,847 
62,219 
341,940 

32,019 
82,816 
81,100 

88,601 

'i7  245 
41371 

1,405 
22.926 
90,147 
19.505 
51,126 
I. -i.  77.7 
64,779 
118.056 

117,013 

111 

111,880 
.-,  18,758 
12.2 1 1 
34,658 
824,147 


3,005,266     8,324,050 


Imposts  of  Oils  for  Month  ending  30th  April, 


Quantities. 

Values. 

Articles. 

1895. 

1896. 

1395. 

1896. 

Cocoa-nut Cwt. 

15328 

I  926 

85,020 

14,907,872 

4,1 76 

994 
13,758 

14361 
2,408 

si. 922 

3.17.", 
1,977 

2.7,17 

£                £ 
17.17H         19380 
64,940           77.7.21 
91,161          34345 

I'elriilcum Gall. 

299,777       268364 
82,046         61,908 

17,863          26  2S2 

Other  articles  ..  Value  B 

14,271 

76.902 

1,984 

882271 

Total  value  of  oils... 

•• 

664,439 

628,705 

Exports  of  Metals  (other  tiiix  Macbineby)  fob 
Month   ENDING  3iirn    April, 


Articles. 


Quantities. 


Brass I  wt. 

Copper : — 
tin  wrought...*      „ 

Wrought 

Mixed  metal 

Hardware Value  t 

Implements 

Iron  and  steel .. .   Tons 

Lead „ 

Plated  wares  ...  Value  £ 
Telegraph  wires  .       „ 

Tin  Cwt. 

Zinc 

Other  articles  ..  Value  £ 


Values. 


44,230 
29.010 
82,012 


225,459 

2.911 


9,887 
18378 


9,567 


17,516 
25,954 
26,045 


£ 

36,290 


93,668 
72.119 
63,429 
14934)0 

1117,906 

289333     1306329 
86,047 


Total  value 


18,860 


24386 
35344 
32,911 

1 2.222 

H1.192 


£ 
87  109 

113378 

72.272 

162308 

108374 

1,967,985 

39336 

21,215 

I  ■ 

11,916 

71.12" 


2,232,083     2,716,535 


Exports  of  Drugs  and  Chemicals  for  Month 

ENDING    3UT1I    April. 


Articles. 

Quantities. 

Values. 

1895. 

1S96. 

1895. 

1396. 

Alkali Cwt. 

Bleaching  materials     „ 
Chemical  manures.  Tons 

Other  articles 

184,611 
114,718 
26,187 

98,619 

25,  i  is 

£ 
120,488 
42,186 
181,181 

267338 

£ 

111. 729 

81.971 

130,849 

•• 

675358 

Exports  of  Miscellaneous  Articles  for  Month 

i  \  niv.    30XH     \  run  . 


Articles. 


Quantities. 


Beaidi  -  the  above,  drugs  to  the  value  of  77,siH.  were  imported,  as 

-  ""-.     i  -'■■■•'.  in  April  1S90. 


Gunpowder Lb. 

Military  stores. .  \  alue  l 

I  ss Lb. 

Caoutchouc Valui   B 

Cement Tons 

Products  of  coal   \  alue  B 
Earthenware  ...       „ 

Stoneware „ 

Glass: 

Plate - 

Flint Cwt. 

Bottles 

Other  kinds , 

Leather:— 

I  nwrought  ... 

Wrought Vi 

s loil Tons 

:.ili   Sq.  Y.ls. 

Painters'  materi  us  ! 

Cwt. 

Bags I    is 

Soap Cwt. 


624300       513,400 

I  .-">'.'•'.  KK)     1,710,700 
"  36,117, 


S7.H1C 

8.165 
56,849 

1 1 327 

B2,647 

1.112  I 

57,732 


Total  value  . 


64,488 

21,360 

9,908 

1322300 
81,130 

I"I2 

54,895 


Values. 


I  395. 


1896. 


e 

18,927 
186362 

■ 
107,051 

7.7.777. 

146,448 

1334 
16,140 
27.028 

100.197 

111.511 
70,713 
131,274 

2837 1 

.s  He 


£ 

1.2.7s.. 
12H.I7I 

162311 

7,287 

0,1 
16336 

92.117 

97388 

129,145 

222(12 


2,703,189      2.723,553 
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iflontljlp  patent  iist* 

•  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  oppcsit;"ti 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

8250.  T.  O'Hara  and  J.  R.  and  T.  Ashmore.  Improve- 
ments in  or  relating  to  valves.     April  20. 

8273.  J.  G.  Nash  and  J.  M.  Borrow.  An  improved 
process  of  and  apparatus  for  preventing  the  incrustation  in 
boilers.     Complete  Specification.     April  20. 

8805.  C.  H.  C.  Rudd.  Improvements  in  cocks  or  taps 
for  use  with  various  chemical  corrosive  fluids.     April  27. 

8888.  J.  B.  Readman.  Improvements  in  apparatus  for 
obtaining  cyanides.     April  28. 

8964.  O.  Imray. — From  D.  Graham.  Improvements  in 
electrical  furnaces.     April  28. 

9084.  J.  Longshaw.  Improvements  in  vacuum  apparatus 
for  frying,  distilling,  concentrating,  and  other  like  purposes, 
and  in  the  method  of  aud  means  for  obtaining  and  main- 
taining vacuum  therein.     April  30. 

9098.  J.  Maynes  and  C.  L.  Watchurst.  Apparatus  for 
the  separation  of  gases.     April  30. 

9127.  M.  Douane.  Improvements  in  apparatus  for 
producing  cold  by  means  of  volatile  liquids.     April  30. 

9470.  II.  Gerling.  An  instrument  to  be  employed  in 
skimming  molten  iron  and  the  like.     May  5. 

9557.  H.  Herzel.  Improvements  in  or  connected  with 
the  overflow  pipes  of  distillation  and  absorption  columns. 
Complete  Specification      May  5. 

95G0.  A.  H.  Wethcy.  Improvements  in  calcining  fur- 
naces.    Complete  Specification.     May  5. 

9709.  R.  H.  F.  Finlay.  Improved  apparatus  for 
removing  solids  from  vacuum  and  other  pans.     .May  7. 

9775.  E.  E.  Heyliss  and  C.  G.  Oppermann.  The  H.  and 
( >.  filter  funnel  for  rapidly  increasing  the  filtering  of  tinc- 
tures, decoctions,  infusions,  and  other  liquids.     May  8. 

in.  177.  J.  E.  Tolson.  A  new  or  improved  retort  for 
engendering  gases.     May  13. 

10,431.  .T.  Fielden.  Improvements  in  apparatus  for 
drying  wool  and  other  fibrous  material.  Complete  Specifi- 
cation.    May  15. 

10,547.  C.  H.  C.  Rudd.  Improvements  in  diaphragm 
aud  disc  valves  for  chemical  ,  corrosive  fluids,  gases,  &c. 
May  16. 

10,609.  F.  Espir.— From  W.  C.  Jack.  A  material  for 
coating  pipes  and  vessels  to  lessen  conduction  of  heat  to  or 
from  their  interior.     May  10. 

Complete  Specifications  Accepted.* 
1895. 

12,383.  E.  Hart.  Improvements  in  condensing  and 
cooling  apparatus  for  acid  vapours.     May  7. 

12,528.  C.  Liude.  Process  and  apparatus  for  liquefying 
gases  or  gaseous  mixtures  and  for  producing  cold,  more 
particularly  applicable  for  separating  oxygen  from  atmo- 
spheric air.     May  20. 

1896. 

3575.  A.  J.  Boult. — From  M.  W,  Judell.  New  or 
improved  heating  or  cooling  agent.     May  13. 

3S59.  A.  Ludwig.— From  S.  Moser.  Improvements  in 
apparatus  for  drying  vegetable  and  animal  matter.  April  29. 

5833.  J.  D.  Morel.  Improvements  in  mechanism  for 
cleaning  or  removing  the  burrs,  thorns,  and  other  impuri- 
ties from  wool,  cotton,  and  other  fibrous  substances.    May  6. 


6318.  J.  F.  Lester.  Apparatus  for  treating  vegetable 
and  animal  fibre  with  liquids.     May  6. 

6749.  H.  Krack.     Cooling  apparatus  for  liquids.     May  7. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

S217.  M.  F.  Solon  and  Maquis  Bibbero.  The  Buusen 
retort  superheating  gas-burner.     April  20. 

8304.  C.  Bourquin,  J.  Besson,  and  P.  II.  Pute-Cotte  de 
Keneville.  Improvements  in  the  manufacture  of  briquette 
fuel.     Complete  Specification.      April  20. 

8384.  B.  II.  Thwaite.  improved  process  and  plant  for 
generating  combustible  gases.     April  21. 

8402.  C.  D.  Jenkins.  Improvements  relating  to  the 
preparation  of  peat  for  fuel  aud  to  apparatus  therefor,  and 
for  analogous  purposes.     April  21. 

S509.  P.  G.  de  Schodt.  New  or  improved  system  and 
means  of  illuminating  and  heating  applicable  with  gas 
and  mineral  oils.     Complete  Specification.     April  22. 

8704.  F.  L.  Perken,  E.  T.  Perken,  and  A.  Payment. 
Improvements  in  or  relating  to  apparatus  for  producing 
acetylene  gas  or  the  like.     April  24. 

8807.  A.  Kohler.  (.as  lighting  by  means  of  carbureting 
elements.     April  27. 

8861.  O.  Imray. — From  E.  Rousseau.  Improvement  in 
apparatus  for  generating,  purifying,  aud  liquefying  acetylene. 
April  27. 

9037.  J.  Browne  and  J.  Rice.  Improvements  in  and 
connected  with  the  quenching  and  conveying  of  coke  from 
ga-  retorts,  also  applicable  to  quenching  and  conveying 
coke  and  ashes  from  other  furnaces.     April  29. 

904  7.  T.  D.  Farrall.  Method  of  and  apparatus  for 
heating  by  electricity.     April  29. 

9184.  .1.  T.  E.  F.  Cosson.  New  process  for  the  de- 
composition of  water  into  its  component  gases  and 
apparatus  therefor.     May  1. 

9244.  W.  Nicholls.  Improvements  in  the  manufacture 
of  incandescence  bodies  tor  illuminating  purposes.     Mav  1. 

9316.  C.  E.  Botley  and  C.  F.Botley,  jun.  Improvements 
in  and  relating  to  the  treatment  of  gas  for  illuminating  and 
other  purposes.     May  2. 

9499.  S.  Diplock  and  \V.  T.  Lalonde.  Improvements  in 
the  combustion  of  gases  or  other  illtimiuants.     Mav  5. 

9599.   R.  Bradshaw.     Improved  artificial  fuels.     May  6. 

9630.  C.  Coppeaux.  Method  aud  means  or  apparatus 
for  facilitating  the  combustion  of  acetylene  gas.      Mav  6. 

9681.  II.  L.  P.  Hoot.  An  improved  method  of  street 
lighting  by  glow  lamps.     May  7. 

9861.  E.  Hutter.  Improvements  in  burners  for  use  with 
acetylene  gas.     May  8. 

9862.  E.  Hutter.  Improvements  in  apparatus  for 
liquefying  acetylene  and  like  gases.     May  8. 

9922.  J.  Sibley.  Improvements  in  apparatus  for  making, 
lighting,  aud  heating  gas.     Complete  Specification.     May  9. 

10,372.  E.  Andreoli.  Improvements  in  apparatus  for  the 
production  of  ozone.     May  14. 

10,407.  R.  Goodwin.  A  portable  lamp  standard  to 
produce  and  burn  acetylene  gas  or  acetylene  aud  carbonic 
acid  gas  combined.     .May  15. 

10;4R0.  P.  C.  Frewin.  Improvements  in  generators  for 
producing  acetylene  gas.     May  15. 

10,568.  V.  1.  Feeny. — From  P.  Carmien,  A.  Yvonnet,  and 
M.  Billion.  Automatic  gas-producing  apparatus  and 
burner  therefor.     May  16. 

Complete  Specifications  Accepted. 
1895. 

•J-22-i.  J.  Moeller.  An  improvement  in  illuminant 
appliances  for  incandescence  gas  lights.     May  7. 

10,114.  W.  P.  Gibbous  and  G.  B.  A.  Gibbons.  Improve- 
ments in  apparatus  for  charging  gas  retorts.     May  6. 
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11,082.  G.  Haycrait.  Improvements  in  machines  or 
presses  for  use  in  the  manufacture  of  artificial  fuel  or 
briquettes.     -May  C. 

11,887.    H.  Gardner. — From  La    Societe  Francaise   de 

1'IIeliogene.     An  incandescent  irradiator    for  gas    without 
the  preliminary  admixture  of  air.     April  29. 

ll,96(i.  A.  B.  Willway.  Improved  construction  and 
arrangement  of  container  for  ether  saturation  of  oxygen 
for  limelight.     April  29. 

12,344.  .T.  II.  Exley.  Apparatus  for  generating  acetylene 
gas.     May  7. 

24,015.  C.  Wurster.  Improvements  in  the  combustion 
of  carbohydrates  of  high  boiling  point  in  incandescence 
burners  and  apparatus  therefor.     April  29. 

189G. 

322.  J.  C.  Bayley.  An  improved  apparatus  for  generat- 
ing, storing,  and  purifying  acetylene  and  like  gases. 
May  6. 

2563.  W.  Schoning.  Process  for  producing  fuel  from 
turf  or  peat.     April  29. 

3982.  E,  J.  Shaw.  Incandescent  gas  lamps  or  burners 
May  6. 

4 r» 7 4 .  S.  S.  Bromhead. — From  A.  Kiel.  A  self-regulating 
gas  generator.     April  29. 

5279.  G.  Ragot.  Improvements  relating  to  the  produc- 
tion of  acetylene  gas  and  to  the  utilisation  of  the  same  for 
lighting  purposes.     May  13. 

5423.  R.  J.  Schlicht.  Improvements  in  and  relating  to 
the  promotion  of  combustion  in  furnaces,  fireplaces,  lamps, 
burners,  and  the  like.     April  29. 

7242.  W.  ('.  Clarke.  Method  of  and  apparatus  for 
generating  acetylene.     May  G. 

7243.  W.  C.  Clarke.  Method  of  generating  illuminating 
gas.     May  6. 

7429.  J.  B.  de  Lery.  Mantles  for  incandescent  gas  and 
oil  lamps.     May  13. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 

8718.  E.  Mortice.     Nathaline.     April  25. 

9944.  A.  C.  Thomson.  Improvements  in  vertical  retorts 
for  the  destructive  distillation  of  carbonaceous  substances. 
May  11. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

8582.  II.  II.  Lake. — From  Lepetit,  Dollfus,  Gansser, and 
Co.  Improvements  in  and  relating  to  the  manufacture  of 
dyestuffs  and  tanning  extracts.     April  23. 

8770.  11.  Imray. — From  The  Basic  Chemical  Works. 
Bindschedler.  Manufacture  of  alky]  glycolic  acid  deriva- 
tives of  paramidophcnol  ethers.  Complete  Specification. 
April  25. 

8857.  C.  D.  Abel. — From  The  Action  Gesellschat't  fiir 
Anilin  Fabrikation.  Improvements  in  the  manufacture  of 
colouring  matters  of  the  rosinduline  series.     April  27. 

88G0.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Process  for  discharging  para-nitr- 
aniline  red  fabrics,  white  and  coloured,  and  manufacture  of 
a  discharging  colour  therefor.     April  27. 

9122.  U.K.  Newton.  —  From  The  I'arbenfabriken  vormals 
F.  Haver  and  Co.  The  production  or  a/.o  colouring 
matters  on  fibre.     April  30. 

9343.  0.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  basic  disazo  dye- 
stuffs.     May  2. 

9477.  L.  P.  Marchlewski,  E.  S.  Wilson,  and  E.  Stewart. 
Improvements  in  the  production  of  dyes.     May  5. 


9912.  E.   Ritter  von    Portheim.     Process  for  producing 

black  azo  dyestuffs   on   the  fibre.     Complete  Specification. 
Ma\  9. 


Complete  Specifications  Accepted. 

1895. 

5796.  H.  E.  Xewton. — From  The  Farbenfabrikeu  vor 
mals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  dyestuffs.     March  4. 

5797.  H.  E.  Newton. — From  The  Farbenfabrikeu  vor- 
mals F.  Bayer  and  Co.  The  manufacture  of  colouring 
matters.     March  12. 

5861.  H.  E.  Newton.— From  The  Farbenfabrikeu  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters.     March  4. 

10.6C9.  H.  H.  Lake.  —  From  Farbwerke  Miilheim. 
Manufacture  of  colouring  matters.     April  29. 

12,094.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Manufacture  of  purpurine-sulpho- 
acid.     April  29. 

12,162.  O.  Imray. — From  The  Farbwerke  vormals  Meister, 
Lucius,  and  Briining.  Process  for  the  partial  or  total 
destruction  of  beta-naphthol  on  the  fibre  by  oxidation  by 
means  of  persulphates.     April  29. 

12,465.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering.  Production  of  y-oxypi- 
peridine  earbo  acids  and  derivatives  therefrom.     May  6. 

12,607.  O.  Imray. — From  The  Farbwerke  vormals  Meister. 
Lucius,  and  Briining.  Manufacture  of  new  brown  to  black 
azo  colouring  matters  dyeing  direct  on  cotton.     May  7. 

12,667.  H.  E.  Newton. — From  The  Farbwerke  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
derivatives  of  hydroxyunthraijuinone.     May  7. 

17,160.  W.  Majert.  Process  for  obtaining  pyrocatechin 
mono-acetic  acid.     May  6. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Et3. 

Applications. 

8323.  C.  M.  White.— From  The  Electro  Waterproofing 
and  Dye-Fixing  Company.  A  new  or  improved  process  of 
electrically  treating  fabrics  for  waterproofing  aud  other 
purposes.     Complete  Specification.     April  21. 

8517.  A.  R.  Waddcll.  Improvements  in  or  relating  to 
the  treatment  of  rhea  and  other  fibrous  materials.     April  22. 

9877.  T.  Illingworth.  A  new  or  improved  process  Eoi 
stopping  or  reducing  the  liability  of  certain  fabrics  to  shrink. 
May  !i.' 

Complete  Specifications  Accepted. 
1895. 

11,546.  B.  J.  B.  Mills.— From  V.  Crepet.  A  new  or 
improved  process  for  the  decoration  or  ornamentation  of 
velvets,  plushes,  aud  other  pile  fabrics.     May  6. 

12,218.  R.  W.  E.  Mad  vor  and  J.  Chester.  Improve- 
ments in  the  treatment  of  rhea  or  ramie  (bochmeria 
hnacisxima)  and  china  grass  (/itu-himria  nirca).     April  29. 

13,G2fi.  11.  E.  Xewton. — From  The  Farbenfabriken  vor- 
mals F.  Bayer  and  Co.  The  manufacture  or  production  of 
colouring  matters.     May  20. 

13,947.  C.  1).  Abel.— From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  azo 
colouring  matters.     Ma\  7. 

1  1,633.  II.  II.  Lake. — From  K.  Oehler.  New  brown  azo 
dyestuffs  and  method  of  producing  the  same.     May  7. 

1896. 
C.  i  .  Puller  and  A.  Biermann.    Improved  process 

for  loading  silk  and  silk  waste.       May   7. 

7405.  C.  Efros.  Improvements  in  the  treatment  of 
vegi  table  fibre.     May  13. 
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VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

8297.  W.  H.  Caldwell.  Improvements  in  the  bleaching 
of  paper  pulp  and  other  fibrous  materials.     April  20. 

8311.  L.  C.  G.  Lesage.  An  improved  process  of  and 
apparatus  for  use  in  colour-printing.     April  20. 

8318.  ('.  JL  White. — From  The  Electro  Waterproo6ng 
and  Dye-Fixing  Company.  Improvements  in  the  art  of 
fixing  dyes  in  fabrics.     Complete  Specification.     April  21. 

8491.  B.  Thies.  Process  of  and  apparatus  for  bleaching, 
dyeing,  washing,  &c.  spun  fibres  and  stuffs  of  every  kind. 
Complete  Specification.     April  22. 

97G7.  J.  Reixaeh  and  F.  lilamford.  Improvements  in 
dyeing  pile  fabrics.     May  7. 

9941.  T.  Parry-Jones.  Liquid  process  for  woollen 
bieaching.     May  1 1. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

8288.  O.  Imray. — From  La  Societe  Christiania  Jlinekom- 
pani.  Process  for  the  production  of  ammonia  and  other 
compounds  of  nitrogen  and  hydrogen,  also  nitrous  and  nitric 
acids.     April  20. 

8634.  S.  A.  Sadler  and  R.  II.  Wilson.  A  new  process 
for  the  manufacture  of  chlorine.     April  2  1. 

8632.  C.  F.  Wulffing.  Improvements  in  the  manufacture 
of  oxalic  acid.     April  24. 

8826.  J.  A.  Wanklyn  and  W.  J.  Cooper.  An  improve- 
ment in  the  manufacture  of  cyanides.     April  27. 

9544.  P.  Jensen. — From  I).  Cappelen  and  H.  Cappelen. 
Process  for  purifying  chlorine  gas.  Complete  Specification. 
Jlay  5. 

10,252.  D.  A.  Peuiakoff.  A  process  for  obtaining  an  or 
extracting  caustic  alkalis  from  alkaline  aluminates,  and 
hydrates  of  barium  and  alumina  from  barium  aluminate. 
May  13. 

10,574.  E.  Cuylits.  Process  for  utilising  phosphate  ore 
deficient  in  phosphorus  with  a  view  to  produce  raonocalcic 
superphosphates  of  high  standard  and,  in  connection  with 
the  said  process,  a  special  kind  of  drying-oven.     Jlay  16. 

10,577.  A.  Wolf  and  W.  S.  Blythe.  Improvements  in 
the  manufacture  of  chlorates  of  potassium  and  sodium. 
.May  16. 

Complete  Specifications  Accepted. 
1895. 

8449.  C.  Hoepfner.  Improvements  in  and  relating  to 
the  manufacture  of  solutions  of  zinc  chloride  and  other 
metal  chlorides.     April  29. 

10,476.  J.  Rascben  and  J.  Brock.  Improvements  in  the 
manufacture  of  cyanides  and  ferrocyanides  from  sulpho- 
cyanides  and  the  recovery  of  by-products.     Jlay  20. 

10,956.  J.  Raschen  and  J.  Brock.  Manufacture  of 
cyanides  and  ferrocyanides  from  sulphocyanides  and  the 
recovery  of  by-products.     Jlay  20. 

1896. 

1729.  F.  Perez.  Improvements  in  or  relating  to  the 
manufacture  of  salt.     Jlay  7. 

7123.  A.  von  Siemens.  Process  for  working  metallic 
sulphides.     Jlay  20. 

VIIL— GLASS,  POTTERY,  and  ENAJIELS. 

Applications. 

8642.  G.  B.  Ford.  Application  of  ceramic  colours  to 
the  surface  of  tiles  by  means  of  a  composition  roller. 
April  24. 

9078.  W.  Straube  and  The  Actien-Gesellschaft  Jlas- 
chineufabrik  Landsberg-on-the-Lech.  Improvements  in 
presses  for  the  manufacture  of  glass  wares.     April  30. 

9601.  E.  W.  Brock.  An  improved  method  of  decorating 
glass  for  leaded  lights  and  similar  goods.     Jlay  6. 


10,471.  W.   West.     Improvements  in   apparatus  for  the 

manufacture  of    moulded    clay,    earthenware,  and  ceramic 
articles.     May  15, 

Complete  Specifications  Accepted. 

1895. 

13,104.  W.  Illingworth.  Machines  for  castiug  pottery 
ware.     Jlay  13. 

13,522.  W.  Illingworth.  Improvements  in  or  applicable 
to  ovens  or  kilns  for  tiring  potterv  ware  and  the  like. 
May  13. 

1896. 
/    5622.    C.    Mayer.      Improvements    in    and   relatiug     to 
potterv    ware    and    like    glaze-firing    furnaces    and     kilns. 
April  29. 

IX.— BUILDING  JIATERIALS,  CLAYS,  JIORTARS, 
and  CEMENTS. 

Applications. 

8314.  I..  Preussner.  Improvements  in  the  production  of 
artificial  stone.     April  20. 

9100.  .1.  ('.  Nichol.  Improved  material  to  he  used  as  a 
substitute  for  wood,  and  to  be  known  as  "  fabricoid." 
April  30. 

95513.  K.  H.  Davis.  Improvements  in  the  manufacture 
of  fireproof  buildings.     Jlay  5. 

9838.  J.  Wilkinson.  New  or  improved  manufacture  of 
compositions  suitable  for  use  as  building  materials  for 
architectural  and  other  purposes.  Complete  Specification. 
Jlay  8. 

10,532.  P.  J.  Neate.  Improvements  in  kilns  for  burning 
Portland  cement,  clinker,  or  substances  requiring  similar 
treatment.     May  16. 

Complete  Specifications  Accepted. 
1895. 
11,627.  W.  Slark.     Manufacture  of  cement.     May  6. 
11,586.  II.  L.  Doulton  and  A.  .I.Smith.     Manufacture  of 
tiles.     Jlay  7. 

12,242.  E.  M.  Arudt  and  G.  de  Bruyn.  Manufacture  of 
artificial  stone.     April  29. 

12,382.  J.  J.  liloomfield.  Manufacture  of  plaster. 
April  29. 

13,073.  C.  A.  Allison.— From  The  JIarguetelle  Jlosaic 
Company.  An  improved  substitute  for  wood  and  the  like 
May  13. 

14,187.  A.  Hirsch.  JIanufacture  of  vitreous  artificial 
stone.     May  13. 

21,537.  J.  Holroyd.  JIanufacture  of  terra-eotta  and  like 
blocks  for  building  purposes.     Jlay  13. 

1896. 

3799.  W.  P.  Thompson. — From  La  Societe  Anonyme  la 
Neo-Litho.  Improvements  in  the  manufacture  of  artificial 
stone  and  apparatus  therefor.     Jlay  13. 

3800.  W.  P.  Thompson.  From  La  Societe  Anonyme  la 
Neo-Litho.     JIanufacture  of  artificial  stone.     April  29. 

5386.  O.  Eleinberger.     Building  bricks.     Jlay  6. 

X.— J1ETALLURGY,  MINING,  Ere. 
Applications. 

8331.  F.  W.  Popp.     An  improved  metal.     April  21. 

8368.  T.  Doherty  and  P.  D.  Crear.  Improvements  in 
the  process  of  melting  iron.  Complete  Specification 
April  21. 

8595.  T.  Smith.  Improvements  in  or  connected  with 
readily  fusible  metal  or  alloy  and  the  manufacture  of 
articles  therefrom,  or  from  other  metals  or  alloys.    April  23. 

8690.  S.  O.  Cowper-Coles  and  S.  Learoyd.  Improve- 
ments in  the  manufacture  and  production  of  metallic  alloys 
April  24. 
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8781.  C.  T.  J.  Vautin.  Au  impioved  process  for  the 
redaction  of  composite  lead  and  zinc  ores.     April  25. 

8882.  A.  Tracy.  An  improved  method  of  combining 
hard  metal  and  soft  metal  or  other  material  to  form  non- 
slipping  and  non-extensible  floor  covering  and  stair  nosing. 
April  28. 

8907.  T.Twynam.  Improvements  in  the  production  of 
an  alloy  of  irofi  and  an  alkaline  metal  for  use  in  the  manu- 
facture'of  steel  from  phosphoric  pig-iron  and  for  other 
purposes.     April  28. 

8946.  H.  H.  Lake.  — From  Hawkins  Steel  Co.,  Lim. 
[mprovements  relating  to  the  purifying  and  refining  of 
iron  and  apparatus  therefor.  Complete  Specification. 
April  28. 

8959.  J.  1>.  Grey.  Improvements  in  the  method  of  and 
apparatus  for  preparing  sheet  iron  and  steel  in  the  manufac- 
ture of  tin  and  terne  plates,  or  for  galvanising.  Complete 
Specification.     April  28. 

8967.  S.  Vivian.  Improvements  in  apparatus  for  the 
recovery  of  gold,  silver,  and  other  precious  metals. 
April  28. 

8998.  C.  J.  Ellis.  Improvements  in  separating  solutions 
containing  precious  metals  from  clayey,  slimy,  or  adhesive 
materials.      April  29. 

9041.  S.  O.  Cowper-Coles.  Improvements  in  the  treat- 
ment of  tin  ore  and  tailings  containing  tin,  and  the  obtain- 
tnent  of  metallic  tm  therefrom.     April  29. 

9123.  F.  EUershausen.  An  improved  process  for  the 
treatment  of  refractory  ore-.     April  30. 

9220.  C.  '1'.  J  Vautin.  Au  improved  process  for  the 
reduction  of  argentiferous  or  non-argentiferous  complex 
sulphide  ores  of  lead  and  zinc.     May  1. 

9232.  F.B.  Aspir.all  and  The  Electrical  Oil  Refining  Co., 
Lim.  Improvements  in  the  treatment  of  cotton-seed  and 
other  oil.     May  1 . 

93SS  C.  A  l'.urghardt  and  G.  Rigg.  Improvements  in 
thi  method  of  and  means  for  obtaining  copper  from  copper 
ores.     May  4. 

9408.  E.  Rousseau.  An  improved  method  for  galva- 
nising iron.     May  t 

9514.  W.  Kirkham  and  D.  Evans.  Improvements  in 
the  method  of  casting  ingots,  and  in  ingot  moulds  and 
appliances  connected  therewith.     May  5. 

9524.  J.  A.  Bruce-Fraser.  A  new  or  improved  process 
for  extracting  gold  and  other  metals  from  their  ores, 
especially  applicable  to  the  treatment  of  refractory  ores. 
May  5. 

9552.  W.  P.  Thompson.— From  W.  E.  Harris.  A  new 
or  improved  method  of  and  apparatus  for  treatiug  and 
annealing  sheet  metal.     Complete  Specification.     May  5. 

9577.  J.  H.  Pollok.  An  improved  method  of  treating 
auriferous  slimes.     May  3. 

9656.  The    Improved    Electric    Glow    Lamp    Syndicate, 
Lim. --From    C.    Sehwabe.      Au    improved    process    for 
ting  metals  on  silver  coatings.     May  0. 

9772.  J.  L\le.  Improved  method  and  apparatus  for 
concentrating  "or  separating  and  recovering  metals  and 
metallic  ores  from  metalliferous  substances.     May  8. 

10,097.  J.  Jones.  An  improved  method  or  process  foi 
the  treatment  of  gold-bearing  antimony  ores.  Complete 
Specification.     May  12. 

10,494.  J.  R.  Wylde,  J.  W.  Kynaston,  and  J.  Brock. 
Improvements  in  the  extraction  of'  zinc  from  ferruginous 
liquors,  specially  applicable  to  the  treatment  of  the  speut 
liquors  of  copper  works.     May  15. 

Complete  Specifications  Accepted. 

1895. 
8328.  C.   Hoepfner.       Improvements  in   and   relating  to 
the  Treatment  of  ores   or  materials  containing  zinc,  lead, 
and  silver.     April  29. 

A.    Schmidt.       Improvements   in    and    relating    to 
the  extraction  of  gold  and  silver  from  their  ores.    April  29. 


10,865.  \V.  J.  Clapp  and  J.  F.  AVake.  Improvements  iu 
furnaces,  and  apparatus  for,  and  in  the  method  of  manu- 
facturing and  purifying  the  waste  products  from  blast  and 
other  furnaces,  cupolas,  and  for  other  purposes.     May  20. 

12,018.  L.  Mond.  A  process  for  reducing  certain 
metallic  oxides  by  means  of  amalgams  or  alkaline  metals. 
May  20. 

12,452.  H.  E.  Fry,  .1.  David,  and  C.  le  Doux.  Improve- 
ments in  the  extraction  of  lead  with  silver,  gold,  or  other 
metals  from  galena  or  sulphides  of  lead  and  zinc,  and  from 
mattes  and  refractory  ores.     May  13. 

13,536.  M.  Crawford.— From  R.  Keck.  Improvements 
in  treating  slimes  from  ores  of  the  precious  metals.     May  20. 

1896. 

4776.  \V.  H.  Bailey.  Improvements  in  and  relating  to 
furnaces  for  heating  metal.     May  20. 

r.-_M2.  .1.  Mait.  Apparatus  for  separatiug  and  saving 
gold.      May  13. 

7272.  F.  B.  Last  and  J.  R.  Wright.  Improvements  in 
the  manufacture  of  steei.     May  20. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 

20,542a.  G.  Bell  and  G.  W.  Bell.  Improvements  in  or 
connected  with  apparatus  for  the  electrolytic  decomposition 
of  liquids.     Date  claimed  Oct.  31,  1895.   'Filed  May  I. 

8410.  J.  C.  Graham.  Improvements  in  the  electro- 
deposition  of  metals,  particularly  applicable  to  the  deposition 
on  wires.     April  21. 

8660.  F.    W.    Schneider.     Improvements    in    the 
struction    of    cells   for   electric   accumulators.      Complete 
Specification.     April  24. 

8666.  The  Battery  and  Motor  Co.,  Lim.,  and  H.  T. 
Barnett.  Improvements  in  and  connected  with  battery 
electrodes.     April  24. 

8695.  W.  Majert.  Improvements  in  electrode-  for 
accumulators.     Complete  Specification.     April  24. 

8906.  L.  B.  Atkinson  and  F.  G.  Treharne.  Improve- 
ments in  the  generation  of  electricity.     April  28. 

9289.  W.  E.  Heys. — From  E.  Dumoulin.  Improvements 
in  and  connected  with  the  electro-deposition  of  copper. 
May  2. 

9910.  A.  Schanschieff.  Improvements  iu  secondary 
batteries.     May  9. 

10,095.  P.  Schmidt.  Improvements  in  electric  batteries. 
Complete  Specification.     May  12. 

10,267.  C.  Hoepfner.  Improvements  in  electrodes  for 
galvanic  batteries.     May  13. 

10,349.  A.  M.  Clark.  A  process  of  preparing  metals 
for  galvanic,  electrolytic,  and  for  other  purposes.     May  14. 

10,4  72.  G.  A.  Grindle.  An  improvement  in  active 
material  for  secondary  voltaic  batteries.     May  15. 

Complete  Specifications  Accepted. 
1893. 
8904.  C.  L.  R.  E.  Menges.     Improvements   in  primary 

and   adary  batter}  [dates,  and  in  moulds  for  producing 

the  same.      April  29. 

12,417.  C.  II.  Weise.  Improvements  in  the  manufacture 
of  positive  plates  for  secondary  electrical  batteries.     May  20. 

1896. 
3091.   R.    I.inde.      Improvements    relating    to    thl 
position  of  the  filling  paste  of  accumulator  batteries.  May  13. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 
8289.  G.  E.  G.  Tcrouunnc.     Sea  Class  XVII. 
8575.    (>.    Scheming.       An   improved   soap    for    use    in 

chemical  cleaning,  laundries,  and  the  like.     April  23. 
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Complete  Specification  Accepted. 

1895. 
19,960.    W.  P.  Thompson. — From  A.  des  Cressonnieres 
and  E.   des    Cressonnieres.     Improvements  in  the  mixing 
and  kneading  of  soap  and  other  like  plastic  substances,  and 
in  apparatus  therefor.     May  13. 

XIII.— PAINTS,  PIGMENTS,   VARNISHES, 
EESINS,  INDIA-RUBBER,  Etc. 

Applications. 

8267.  E.  W.  Barnsley.  Improvements  in  varnish  and  in 
the  mode  of  manufacturing  the  same.  ( ouiplcte  Specifica- 
tion.    April  20. 

8706.  \V.  I.  Grylls.  Improvements  in  furniture  polish. 
Complete  Specification.     April  24. 

8981.  S.  Ganelin.  Improvements  in  the  production  of  a 
substitute  for  white  lead  and  of  other  oxysalts  of  lead  from 
lead  sulphate  and  lead  chloride.  Complete  Specification. 
April  28. 

9760.  W.  H.  Forester  and  G.  Bland.  Improvements  in 
the  manufacture  of  transparent  coloured  enamels.     May  7. 

10,181.  H.  liudge.  Improvements  in  the  manufacture  of 
colours,  paints,  and  stains.     May  13. 

10,462.  A.  H.  Sandilaud.  Improvements  in  the  manu- 
facture of  white  lead.     May  15. 

Complete  Specifications  Accepted. 
1895. 
13,648.     W.    W.    Cabena.       The    manufacture    of    an 
improved  waterproof  elastic  cement.     May  20. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

8582.  H.H.Lake. — From  Lepetit,  Dollfus,  and  Gansser 
and  Co.     See  Class  IV. 

9581.  F.  Humphrey.     Antiseptic  animal  size.     May  6. 

9582.  F.  Humphrey.     Antiseptic  mineral  size.     May  6. 

9583.  F.  Humphrey.     Antiseptic  clair  colle.     May  6. 
10,263.  A.  Levinstein.     Improvements  in  or  relating  to 

tanning.     May  13. 

10,390.  A.  Levinstein.  Improvements  in  tanning  appa- 
ratus.    May  14. 

Complete  Specifications  Accepted. 

1896. 

3715.  J.  W.  Peirson  and  F.  A.  T.  Moor.  Improvements 
in  the  art  or  process  of  treating  skins.     May  20. 

6410.  W.  L.  Wise.— From  Knoll  and  Co.  Manufacture 
or  production  of  an  albumen  tannin  compound.     April  29. 


XV— AGRICULTURE  and   MANURES,  Etc. 

Applications. 

'.1789.  F.  M.  Mooney  and  A.  Dickson.  Improvement  in 
the  manufacture  and  storing  of  superphosphates  and  the 
like.     May  8. 

10,109.  O.  G.  Bluudeu.  A  new  or  improved  artificial 
manure  or  fertiliser,  and  process  for  manufacturing  the 
same.     May  12. 

Complete  Specifications  Accepted. 
1895. 

1 1,460.  F.  Nobbe  and  L.  Hiltner.  Improvements  relating 
to  the  inoculation  of  soil  for  the  cultivation  of  leguminous 
plants.     April  29. 

12,470.  H.  Mehner.  Improvements  in  fertilising  by  the 
aid  of  artificial  nitrogenous  manure.     May  7. 


XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Applications. 

9842.  H.  Edwards,  jun.  Improved  process  for  the  pre- 
paration of  milk  sugar  from  skim  milk.     May  8. 

10,330.  C.  Friedheiia  and  A.  Rosenheim.  Process  for 
the  extraction  of  white  starch  and  other  valuable  products 
from  the  various  species  of  the  sorghum,  also  applicable  to 
the  depriving  of  other  kinds  of  starch  colour.     May  14. 

Complete  Specifications  Accepted. 

1895. 

'    23,555.  R.  Haddan. — From  R.  M.  y  (  ttivares.     A  method 

of  producing  a  vegetable  gum  adapted  to  replace  sum  arable. 

May  13. 

1896. 

7337.  J.  Perichon.  Improved  method  and  apparatus  for 
the  treatment  of  bagasse.     May  13. 

XVIL— BREWING,  WINES,  SPIKITS,  Etc. 

Applications. 

8289.  G.  E.  G.  Terouanne.  Manufacture  of  a  charcoal 
for  filtration  of  spirits  and  oils.     April  20. 

'.1676.  J.  A.  Faweett.  Treatment  of  materials  used  in 
brewing  liquors.      May  7. 

9740.  H.  Gronwald.  Process  for  preventing  the  escape 
of  carbonic  acid  and  other  volatile  matters  from  beer  in 
casks.     Complete  Specification.     May  7. 

9923.  II.  Gronwald.  New  or  improved  process  and 
apparatus  for  increasing  the  stability  of  beer  and  other 
liquids  containing  carbonic  acid.  Complete  Specification 
May  9. 

10,555.  W.  P.  Knight  and  E.  Cave.  An  improved 
purifying  material  for  use  in  the  manufacture  of  beer  and 
other  malt  liquors.     May  16. 

Complete  Specification  Accepted. 

1896. 

766.  E.  Davies  and  H.  M.  H.  Goodfellow.  Improve- 
ments in  the  treatment  of  spent  hops  for  preparing  the 
same  for  use  as  a  stuffing  material,  and  in  machinery 
therefor.     May  6. 


XVIIL— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 
8580.  H.  Boisselier.     A  new  preparation  of  tea.  April  23. 
9908.  M.  P.  Hatschek.     Improvements  in  the  production 
of  compressed  bakers'  yeast.     May  9. 

B. — Sanitation. 

8352.  W.  H.  Higgiu.  Improvements  in  the  treatment  of 
sewerage.     April  21. 

ln,437.  J.  T.  Norman.  Improvements  in  treating  water 
for  the  purpose  of  neutralising  or  hardening  it  when  acid 
or  soft,  together  with  apparatus  relating  thereto.     May  15. 

C. — Disinfectants. 
9345.  J.  Aseough.  Improvements  in  and  connected  with 
the  manufacture  of  antiseptic  preparations  for  the  pre- 
servation of  animal  and  other  foodstuffs,  for  use  in  the 
manufacture  of  butter,  for  the  prevention  of  or  removal  of 
taint  from  animal  food  substances,  including  beef,  mutton, 
bacon,  fish,  game,  and  poultry,  and  for  use  in  the  production 
of  beers,  light  wines,  aerated  and  non-alcoholic  and  other 
drinks,  and  for  other  purposes.  Complete  Specification. 
May  2. 
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10,067.  R.  N.  Lennox.  New  process  for  the  use  of 
chlorine  and  sulphurous  acid  or  their  hydrates  as  disinfec- 
tants    May  12. 

Complete  Specifications  Accepted. 
A. — Foods. 
1895. 
14,250.    < '.    Imrav. — From   C.   Rach.     Manufacture    of 
cocoa  compounds.     May  20. 

22,886.  C.  M.  I'.  Dahle.  An  improved  process  for  the 
preservation  offish  liver.     .May  7. 

1896. 

'Jl  76.  A.  1!.  1'into.  Preserving  meat  by  the  help  of 
electricity.     May  18. 

1896. 
01120.  C.  L.  Villar.     Preservation  of  meat.     May  6. 

B. — Sanitation. 


1895. 
Apparatus  for   the 


disinfection    of 


8877.  P.  O'Dowd. 
sewage.     May  6. 

11,527.  J.  .T.  Hood  anil  A.  G.  Salamon.  An  improved 
means  for  treating  sewage  and  the  like.     April  29. 

12,067.  J.  H.  Osbourn.  Improvements  in  the  method  of 
and  apparatus  for  softening  and  purifying  water.      May  7. 

21,142.  D.  Cameron  and  F.  J.  Commin.  Treatment  of 
sewage  aud  apparatus  therefor.     April  29. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

8309.  H.  Thame.  Improvements  in  the  manufacture  of 
hollow  pulp  ware,  particularly  applicable  to  buoyant 
articles.     April  20. 

8464.  H.  J.  Rogers  and  W.  M.  Mordey.  Improvements 
in  means  and  apparatus  for  the  treatment  of  paper  and 
other  fabrics  during  and  after  the  process  of  manufacture. 
April  22. 

8672.  S.  W.  Wilkinson  and  The  Grove  Co.,  Lim. 
Improvements  in  the  manufacture  of  substitutes  for 
celluloid.     April  24. 

9100.  J.  C.  Nichol.     See  Class  IX. 

9914.  L.  Capazza.  Improvements  in  the  manufacture  of 
stylographic  paper.     May  9. 

Complete  Specification  Accepted. 

1895. 
11,546.  B.  J.  B.  Mills.— From  V.  Crepet.     See  Class  V. 


XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

8298.  K.  G.  Georgi.  Improvements  in  the  manufacture 
of  tabloids.     April  20. 

8785.  W.  Bevan.  Improvements  in  the  manufacture  of 
arsenic.     April  25. 

9076.  T.  P.  Sims  and  W.  Terrill.  Improvements  in  the 
manufacture  of  white  arsenic.     April  30. 


9521.  S.  S.  Bromhead. — From  Gretsch  aud  Mayer. 
Improvements  in  the  process  of  making  artificial  musk. 
Complete  Specification.     May  5. 

9576.  H.  E.  Newton. — Froiu  The  Farbenfabrikeu  vor- 
mals  F.  Bayer  and  Co.  Improvements  in  the  manufacture 
of  a  pharmaceutical  substance.     May  .",. 

10.003.  J.  V.  Johnson. — From  C.  F.  Boehringer  and 
Soehne.  Improvements  in  the  manufacture  or  production 
of  ciunamic  aldehyde.     May  11. 

10.004.  E.  Fischer.  Improvements  in  the  manufacture 
or  preparation  of  derivatives  of  xanthine  from  alkylated 
uric  acids.     May  1 1 . 

10.005.  E.  Fischer.  A  method  of  preparing  alkylated 
uric  acids.     May  1 1. 

Complete  Specifications  Accepted. 
1895. 
12,295.   11.  E.  Newton. — From  The   Farbenfahriken  vor- 
mals  F.  Bayer  and  Co.     Manufacture  of  a  pharmaceutical 
substance,  aud  in  the  purification  of  the  same.     April  29, 

1896. 

6157.   V.  Bruujes.     An  improved  process  for  the  separa- 
tion of  silicic  acid  from  argillaceous  substances.      May  7. 
7692.  O.  Preu.     Manufacture  of  vanilline.     May  20. 

XXI.— PHOTOGRAPHY. 

Application. 

8394.  J.  M.  Davidson.  Improvements  in  and  connected 
with  photography.      A_pril  21. 

Complete  Specification  Acceptep. 

1896. 

G651.  R.  E.  Schoenfelder  and  E.  Kehle.  Improvements 
in  chemical  compositions  to  be  used  for  preparing  the 
surface  of  suitable  material  for  photographic  prints. 
May  13. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

9574.  H.  llohendahl.  Improvements  in  or  connected 
with  safety  fuses.     May  5. 

9578.  J.  C.  Donnelly.  Improvements  in  apparatus  for 
making  lucifer  matches  or  the  like.  Complete  Specifica- 
tion.    May  5. 

10,403.  II.  Boyd.     A  new  explosive.     May  15. 

Complete  Specifications  Accepted. 
1895. 
6271.  T.  Hawkins,  S.  II.  Hawkins,  H.  Hawkins,  and  The 
Donnithorne   Gun   Patent;   and  Ammunition  Co.     A   new 
or  improved  smokeless  explosive  or  gunpowder.     April  29. 
12,:iS0.  J.   C  Thompson.      Improvements    in  fuses  for 
explosive  projectiles  or  shells.     May  7. 

1896. 

5687.  W.  P.  Thompson.— From  li.  T.  Steber  and  W.  E. 
Cook.  Apparatus  for  making  lucifer  matches  or  the  like. 
May  13. 

7711.  M.  Wagner.  Manufacture  of  fuses  or  match- 
cords.     May  20. 
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Sir  John  Evans,  K.C.B.,  F.R.S 1892—1893. 

E.  C.  C.  Stanford 1893—1894. 

Dr.  T.  E.  Thorpe,  LL.D.,  F.R.S 1SI+4— 1S95. 

COUNCIL  FOR   YEAR   ENDING  JULY,   1896. 

President:  Thos.  Tyrer. 
Vice-Presidents : 


Sir  F.  A.  Abe!,  Hart.,  F.R.S. 

Borate  T.  Jirnvm,  F.R.S. 

John  Caldencood. 

Chas.  Dreyfus. 

Dr.  A.  Dupr<5,  F.R.S. 

Sir  John  Er,, is,  K.C.I:..  F.L'.S. 


T.  Fairley. 

Boverton  Redwood. 

Sir  H.  E.  Boscoe.  M.P.,  F.R.S. 

E.  C.  C.  Stanford. 

Dr.  T.  E.  Thorpe,LL.D.,F.R.S. 

Prof.  W.  A.  Tilden,  F.R.8. 


Ordinary  Members  of  Council : 


3.  S.  MacArthur. 

C.  A.  Fatcsiti. 

R.  Le  Neve  Foster. 

W.  Douglas  Herman. 

David  Howard. 

Prof,  A.  K.  Huntington. 


C.  C.  Hutchinson. 
Ivan  Levinstein. 
Sir  Robt.  Pullar. 
G.  X.  stoker. 
Wm.  Thorp,  B.Sc. 
Frank  Wilson. 


With  the  Chairmen  and  Secretaries  of  Sections. 

Honorary  Treasurer: 

E.  Rid,r  Cook,  East  London  Soapworks,  Bow,  B. 

Honorary  Foreign  Secretary  : 

Ludwig  Mond,  F.R.S. 

General  Secretary :  Charles  G.  Cresswell. 

Offices :  Palace  Chambers,  9,  Bridge  Street,  Westminster,  8.W. 


THE  JOURNAL. 


A.H.  AUen. 

(i.  H.  Bailey,  D.Sc,  Ph.D. 

Joseph  Bernays,  M.I.C.E. 

H.  Brunner. 

A.C.  Claudd. 

E.  Rider  Cook. 
Chas.  Dreyfus. 

Sir  John  Evans,  K.C.B.,  F.R.S. 
John  Heron. 
D.  B.  Hewitt,  M.D. 
David  Howard. 
Prof.  J.  J.  Hummel. 
Prof.  A.  K.  Huntington. 

F.  Hurter,  Ph.D. 


Publication  Committee : 
The  President. 

C.  Clarke  Hutchinson. 
Wm.  Kellner,  Ph.D. 
J.  Lewkowitsch,  Ph.D. 

A.  R.  Ling. 
Ludwig  Mond,  F.R.S. 

B.  E.  R.  Newlands. 
John  Pattinson. 
W.  H.  Perkin,  Ph.D.,  F.R.8. 
H.  R.  Procter. 
Boverton  Redwood. 
Walter  F.  Reid. 
John  Spiller. 
Wm.  Thorp. 
Lewis  T  Wright. 


Editor : 
Watson  Smith,  34,  Upper  Park  Road,  Haverstock  Hill,  N.W 
Assisted  by  the  following  Staff  of  Abstractors: 
L.  Archbutt.L.XII.,  XVIII.  B 

J.  L.  Baker XVI.,  XVI  I. 

D.Bendix III. 

E.  Bentz IV..V..VI. 

Bertram  Blount .  {xjf'xiil 

B5ohxUamG-}      "-  ™..  XV. ' 
E.  R.  Blundstone, >    II.,  III., 
B.A /    X..XIV. 

R.B.Brown V..VI. 

J.  C.Chorley..  I.,  XIX.,  XXI. 
E.  G.Coker.B.Sc....        I. 

J.H.Collins X. 

J.T.Conroy.Ph.D....     VII.     , 

V.Comish...VIII.,IX.,  XI1I.I    Chas.  Salter. .  £      xv','x\I.' 

C.F.Cross....    V.,  XII.,  XIX.I     R-  Sandon 

W.  P.  Dreaper VI. 


W.  Macnab XXII. 

A.K.Miller,-)     XVI..  XVIL, 

Ph.D )         XVIII. 

N.H.  J. Miller. Ph.D.    XV. 
C.  A.  Mitchell, )    -v-tt    wit 

B.A S   In-XIH- 

Herbert  Morris.  [  viY'xiii 
H.  8.  Pattinson,  Ph.D.    VII. 

Vann"!^::}  ™-  *VII. 
R.  B.  Pollitt...  I..  II.,  XXII. 
Julius  Raschen,  Ph.D..    VII. 

J.C.Richardson XI. 

F.  W.Renaut...  Patent  List. 
G.H.Robertson....       XI. 


J.  T.  Dunn,  D.Sc.  {    VIx'tX"' 
S.P.Eastick   {    *~™£*- 
Thos.  Ewan,  Ph.D.  Gen.  Chem. 
T.  A.  Glendinniug. . . .    XVIL 

O.Hamilton I. 

H.  Ingle,  Ph.D IV.,  V.,  VI. 

Prof.  D.  E.  Jones,  B.Sc XI. 

W.E.Ray VI. 

J.J.  Knight  ..{    xnJxV. 
L.deKoningh  XVIIL, XXIII. 
T.  A.  Lawsou,  Ph.D.  .  IV., XX. 
F.H.Leeds.  III.,  XIII.,  XXI. 

D.  A.  Louis X. 

W.  G.  McMillan  {  x^;'  ^n 


H.  Schlichter,  Ph.D.  {  Vxxi '' 

J.  Shields,  D.Sc,  1  „        ~ 
Ph.D.       'JGen.  Chem. 

Ig.  Singer V.,  VI. 

A.  Shonk... Gen.  Chem. 

E.  Soustadt III.,  VII.,  X. 

A.  L.  Btern,  D.Sc.  . . .     XVII. 
Eustace  Thomas.  B.Sc.    XI. 

LPTh^h°™e;)ii.,ni.,xvii. 

H.K.Tompkins, B.Sc.    X. 

VVY|le.y,.M.^:}Gen.Chem. 

C.  Otto  Weber,  Ph.D.  IV.,  XII  I. 

J.G.Wells XVII.,  XX. 

E.  W.  Wheelwright,')  VTTT 

Ph.D 5  xxlL 

A.  Wingham X. 


A.   C.   Wright,}   IV 
B.Sc,  B.A. . .  S 


.XVIII., 
XX. 


NOTICES. 

In  accordance  with  the  provisions  of  Eule  18  of  the 
Bye-laws,  notice  is  hereby  given  that  those  Members  whose 
names  are  placed  in  italics  in  the  list  of  Council  will  retire 
from  their  respective  offices  at  the  forthcoming  Annual 
General  Meeting. 

Dr.  Edward  Schunck,  F.R.S.,  has  been  nominated  to  the 
office  of  President ;  and  Mr.  Thomas  Tyrer  has  been 
nominated  Vice-President  under  Rule  11. 

Prof.  A.  K.  Huntington,  Mr.  A.  H.  Mason,  and  Mr.  G.  N. 
Stoker  have  been  nominated  Vice-Presidents  under  Rule  8  ; 
and  the  Treasurer  and  Foreign  Secretary  have  beer, 
nominated  for  re-election  to  their  respective  offices. 

Mr.  George  Beilby,  Mr.  Oscir  Guttmaun,  and  Mr.  B.  E. 
K.  Xewlands  have  been  nominated  under  Rule  18,  and 
Mr.  R.  Forbes  Carpenter  under  Rule  19,  to  fill  four 
vacancies  among  the  Ordinary  Members  of  Council. 

A  Ballot  List  and  Member's  Ticket  are  enclosed  here- 
with, or  have  already  been  despatched  under  separate  cover. 
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Annual  General  Meeting. 
The  Annual  General  Meeting  will  be  held   in  Loudon 
on    the   15th,  16th,  and  17th  July  next.     A    notice   of  a 
modification  in  the  programme  is  enclosed  herewith. 

Collective  Index. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  be 
ready  in  the  current  year.  It  will  contain  both  a  subject- 
matter  and  authors'  names  portion  and  will  be  a  volume  of 
about  500  pages,  uniform  in  size  with  the  Journal. 
The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  25  and  27)  who  make 
application   with   remittance   not   later    than 

July  81,  1896 Each  Copy     5s. 

To  Members  (see  Rules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and  Exchanges  on  the   Society's   List,  and 

Past  Members  (see  Rule  30) Each  copy    10s. 

To  Subscribers „       12s.  6d. 

To  others „  15s. 

Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs. Eyre  and  Sfottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 

IIST    OF   MEMBERS    ELECTED  23rd  JUNE  1896. 

Barratt,  J.  Treeby,  Bronheulog,  Mostyn,  North  Wales, 
Chemist  and  Manager. 

Bibby,  John,  92,  Orrell  Lane,  Aintree,  Liverpool,  Student. 

Cubley,  G.  A.,  c  o  Harrington  Bros.,  Oliver's  Yard,  53a, 
( Sty  Road,  E.C.,  Chemist. 

Dempsey,  J.  C,  P.O.  Box  210,  Watertown,  Mass.,  U.S.A., 
Chemist. 

Dickenson,  F.  M.,  31,  Queen  Street,  Melbourne,  Victoria; 
and  (temp.)  c/o  Broken  Hill  Proprietary  Company, 
3,  Great  Winchester  Street,  E.C.,  Secretary. 

Ewen,  Eric  D.,  Port  of  Spain,  Trinidad,  B.W.I. ,  Chemist. 

Graves,  Walter  G.,  347,  Euclid  Avenue,  Cleveland,  Ohio, 
U.S.A.,  Chemist. 

Kiugdon,  G.  Holman,  e/o  Jos.  Crosfield  and  Sons,  War- 
rington, Technical  Chemist. 

Lymni,  Arthur  H.,  Pension  Schmelzberg,  Fluntern,  Zurich, 
Switzerland,  Student. 

Machalski,  F.  J.,  159,  North  Fifth  Street,  Brooklyn,  N.Y., 
U.S.A.,  Technical  Cbemist. 

Merck,  Geo.,  Corner  of  University  and  Clinton  Places,  New 
York  City,  U.S.A.,  Chemical  Manufacturer. 

Rapkin,  J.  B.,  c/o  Waterlow  and  Sous,  Limited,  Skinner 
Street,  Finsbury,  E.C.,  Stationer. 

Reuter,  Dr.  L.,  c/o  Merck  and  Co.,  University  and  Clinton 
Places,  New  York,  U.S.A.,  Chemist. 

Skelton,  S.  T.,  13,  Derby  Street,  Ramsbottom,  near  Man- 
chester, Chemist  (  Paper  Mills). 

Spoor,  J.  L.,  Madras  Cement  Works,  Madras,  India,  Tort- 
land  Cement  Manufacturer. 

Stiebel.G.L.,  Graskop,  Ltd.,  Pilgrim's  Best, S.A.R., Manager. 

Stockdale,  Albert,  c/o  R.  Dewhurst  and  Co.,  Limited, 
Birstall,  near  Leeds,  Printer. 

Tyrer,  A.  J.,  3,  Norwich  Koad,  Forest  Gate,  E.,  Student. 

Oilman,  Dr.  Sabbati  E.,  167,  Wesl  B5th  Street,  New  York, 
U.S.A.,  Manufacturing  Chemist. 

Weicker,  Theodore,  c/o  Merck  and  Co.,  New  York,  U.S.A., 
Chemical  Manufacturer. 

Young,  Henry  S.,  c/o  Sta.  Francisca  G.M.  Co  ,  Limited, 
Leon,  Nicaragua  ;  and  (temp.)  13,  Balham  Grove, 
Balham,  s.w.,  Technical  Chemist. 


CHANGES   OF   ADDRESS. 
Bailey,    Walter    P.,     l'o   Seville;    29,   Segisinondo   Moret, 

Cadiz,  Spain. 
Bamber,   H.   K.   G.,  l/o   Starcross;    83,  Widmore   Road, 

Bromley,  Kent. 
Blagden.  \V.  (1,  1  o  1  ;  4,  Fenchurch  Avenue,  E.C. 
Butterfield,  W.  J.  A.,  l/o  Becktou  ;  Ebor  House,  Redhill. 
Cameron,  Jas.,  l/o  Pitsea ;  3,  Bridge  Street,  Port  Sunlight, 

near  Birkenhead. 
Dale,  Jas.,  l/o  Stoke  Newington  ;  The  Towers,  Wallington, 

Surrey. 
Down,  T„  l/o  ( inrdifl  ;  Thar.-is  Villa,  Calstock,  Cornwall. 
Duncan,   A.    W.,   l/o  Higher   Broughton ;     42,  Trevelyan 

Street,  Eceles,  Manchester. 
Dyson,  Septimus,  l/o  Apperley  Bridge;  2,  Exchange  Place, 

Middlesbrough. 
Fuerst,  W.  F.,  l/o  New  York  ;  32,  Carlton  Hill,  N.W. 
Glover,  Win.,  l/o  Newcastle  ;  Electrokemiska  Aktiebolaget, 

Bengtsfors,  Sweden. 
Grimshaw,H. ;  Journals  to  Sunnyside,  Clayton,  Manchester. 
Hart,  H.  W. ;  Journals  to  10,  Falcon  Avenue,  Darwen. 
Hogg,    A.   F.,   l/o    Stanhope   Road;    I,    Cliffe     Terrace, 

Woodlands  Road,  Darlington. 
Hutchinson,  C.  C,   l/o  Stratford;  3,  Hurcourt  Buildings, 

Temple,  E.C.    (T.N.   65,107  ;  T.A.  "  Videatur,"   Lon- 
don), Barrister-at-Law. 
Johnson,  F.  C,  l/o  Loughton  ;  245,  Romford  Road,  E. 
Jones,  M.  W.,  l/o  Whalley  Range;  433,  Stretford  Road, 

Old  Trafford,  Manchester. 
Langer,  Dr.  Carl,  l/o  Tooting;  29,   Avenue  Road,  Regent's 

Park,  N.W. 
Liebert,  Dr.  M.,  l/o  Leeds  ;   154,  Manningham  Lane,  Brad- 
ford, Yorks. 
Lowe,  Jas.  S.,  l/o  Port  Louis;  Belle  Rive   Estate,  Olivia 

Station,  Mauritius. 
Macadam,  Herbert,  1  o  Leytoustone  ;   Eusleigh,  High  Street, 

Wanstead,  E. 
McLeod,  Jas.,  l/o  Alpine  Villa  ;  Westhill,   Cardross  Road, 

Dumbarton,  N.B. 
Mittiug,  K.  Kennard,  l/o  Chicago  ;  Dashwood   House,  New 

Broad  Street,  E.C. 
Muspratt,  Max,  l/o  Seaforth  ;  2,  Mannering  Road,  Sefton 

Park,  Liverpool. 
Nishigawa,  T.,  l/o  Kawa  Kitamura;  Ryuso  Kaisha,  Osaka, 

Japan. 
Oliver,  Jas.    M.,   l/o   Kirkcaldy ;     Milton   House   Works, 

Edinburgh. 
( hereud,  F.  L.,  l/o  Polmont ;  59,  Rustlings  Road,  Eudcliffe 

Park,  Sheffield. 
reden,   Jno.,    jun.,  l/o    Esplanade;  30,    Ardgowan   Street 

West,  Greenock,  N.B. 
Pope,  Frank,  l/o  Colorado  ;  e/o  Jno.  Reardon  and  Sons, 

Cambridgeport,  Mass.,  U.S.A. 
Rademacher,  H.  A. ;  Journals  to  7,  Lee  Street,  Lawrence, 

Mass.,  U.S.A. 
Reed,  Dr.  J.,  Hastings,  l/o  Fiji ;  c/o  Colonial  Sugar  Refin- 
ing Co.,  O'Connell  Street,  Sydney,  N.S.W. 
Ricarde-Seaver,    Major   F.   J.;    Journals  to    16,    Grafton 

Street,  Bond  Street,  W. 
Robinson,  Jno.,  l/o  Runcorn  ;   c/o  C.  and  L.  Shaw,  Huytou 

Quarry,  near  Liverpool. 
Salter,   (has.,    l/o  Camden  Square;  33,    Park    Kail    Road, 

I  :^t  Fineliley.N. 
Schack-Soinmer,  Dr.  C,  l/o  Liverpool;  12,  Upper  Woburu 

Place,  London,  W.C. 
Spider,   A.,  I/o   Sydney  Road;  Oldbury   Villa,  Southbury 

Road,  Enfield. 
Sunderland,  A.,  l/o  Luton  ;  Hainworth  Wood  Koad,  Ingrow, 

Keighley. 
Swan,  1). ;  Journals  to  Joppa  Lodge,  Innellan,  Argyllshire. 
Turner.'!'.;  Journals  to  Ravenhurst,  Rowley  Park,  Stafford. 
Yautin,   C,    lo  Old    Broad  Street;  28,  Basinghall  Street, 

E.C. 

Watson.  J.,  l/o  Hawick  ;  30,  Bolau  Street,  Battersca,  S.W  . 
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STATEMENT  OF  REVENUE  AND  EXPENDITURE  FOR  THE  YEAR  1895. 


REVENUE. 

£    s.  d. 
Annual  Subscriptions  for  1S95: — 

1  subscription  received  In  1893 15  0 

77  subscriptions  received  in  ls:n 95  i^  :i 

2,511  subscriptions  received  in  1895 3,175  18  4 

S3  subscriptions  received  in  189(1 41    5  0 

(Sundry  balances  of  subscriptions) . ,  o  1G  0 

2,652 

180  Entrance  Fees 168    fl  0 

1  Life  Composition  Fee 15    0  0 

Subscriptions  received  on  account  of  the 
**  Collective  Index  " 

Interest  on  Metropolitan  Consolidated  Stock  129  It;  1 

Interest  on  North  British    Railway    Con- 
solidated Lien  Stock 31    1)  2 

Interest  on  Midland  Hallway   1  per  cent. 

Preference  Stock '. 17  IS  9 

Interest  on  Gas  Light  and  Coke  Company's 

6  per  cent.  Debenture  Stock '...  17    8  0 

Interest  on  Deposit  Account  at  Hank 6    2  2 

Journal : —  

Advertisements 536    0  0 

Sales 340  13  0 


£    s.  d. 


3,315    2    7 


2s    1",     ii 


876  13    0 
£4,423    2    0 


EXPENDITURE. 

T           ,  „                                                             £       s.  d.  £ 

Journal  Expenses: — 

Publishing 1,557  is    8 

Insurance  of  Stock ■   3  15    o 

Editorial i,24n    ii  in 

t,       ,  .        „                                                           ■ '-.sin 

Sundries— Printing jg 

Sectional  Expenses 283 

Secretary's  Salary  (Portion  not  included    in  Journal 

Editorial  Expenses)  300 

^Expenses  in  connection  with  "  Annual  Meeting  " 175 

Honorary  Treasurer's  Assistant 52 

Office  Expenses 113 

Lib'?ry ........;.;;.  ™ 

Stationery 44 

Auditors'  Fee ...........;...!!.""."  10 

Bank  Charges 2 

Donation  to  "  Lavoisier  Statue  " 10 

Amount  paid  on  account  of  the  preparation  of  "Col- 
lective Index" gg] 

Treasurer's  Petty  Cash IS 

Secretary's  Petty  Cash , . .  41 

Balance  of  Revenue  over  Expenditure 162 


s.  (I. 


1 1 

0 

7 

1; 

2 

111 

n 

0 

•> 

4 

in 

0 

9 

7 

3 

3 

10 

1 

10 

0 

11 

6 

10 

0 

0 

0 

1 

3 

fi 

11 

0 

3 

£4,423    2     0 


THE  TREASURER-IN  ACCOUNT  WITH  THE  SOCIETY  OF  CHEMICAL  INDUSTRY  FOR  THE 
Dr-  YEAR  1895.  Cr 


£    s.  d. 

To  Balance  at  Bank  (1st  January  1895) 288  11    1 

Balance  in  Treasurer's  hands  (1st  Janu- 
ary 1895) 45    0    0 

Balance  in  Secretary's  hands  (1st  Janu- 
ary 1895) 6    2    5 

Annual  Subscriptions  :— 

3  subscriptions  for  the  year  1S93  3  15  0 

49  subscriptions  for  the  year  1894  61    5  0 

2,541  subscriptions  for  the  year  1895  3,175  18  4 

105  subscriptions  for  the  year  189(1  131    11  1 

3  subscriptions  for  the  year  1897  3  15  0 

2,701 

Sundry  Balances  of  Sub- 
scriptions for  the  year 
1895  (amounts  on  account 
of  1896  and  1897) 112    9 

Entrance  Fees  (160  at  1/.  Is.) 

Life  Composition  Fees  (1  at  15/.) 

Subscriptions  received  on  account  of  the 

"Collective  Index" 

Interest  on  Investments  :— 

£      s.    ./. 
Metropolitan  3  per  cent. 

Consolidated  Stock (4,476    9    2)      129  10    4 

North  British  Railway  4 
per  cent.  Consolidated 

LienStock (813  10    0)        31    9    2 

Midland   Railway    4   per 

cut.  Preference  Stock  .     (460    0    0)        17  15    9 
Gas  Light  and  Coke  Com- 
pany's 6  per  cent.  De- 
benture Stock (300    0    0)        17    S    0 

(6,049  19     2) 
Deposit  Account  at  Bank 6    2    2 

Journal  :— 

Advertisements 528    0    0 

Sales 326    8    0 


£    s.  d. 


339  IS    6 


3,877    0 


168 

15 


202  11 


854    8    0 
£  4,985  14    1 


■d  ,  t  1  -r*  £    s.  d.       £    s.  d. 

By  Journal  Expenses  :— 

Publishing ]  6.14    -,    •' 

Editorial 1,211112    7 

Insurance  of  Stock 3  15    0 

—  9  8i|0. 

Sundries.  Printing.  &c 37 

Sectional  Expenses '.'.!'.'.!      366 

Secretary's  Salary  (balance  not  included  in  Journal 

Editorial  Expenses) 3nn 

Honorary  Treasurer's  Assistant  ( for  work  in  189 1)' .'       52 

Stationery  53 

Expenses  in  connection  with  Annual  Meeting .' .' .' .' .' .'      1 75 

Office  Expenses ,  no 

Library ] " ly 

Auditors'  Fee ......................',         in 

Donation  to  "Lavoisier  Statue".'....'.' 10 

Bank  Charges ,  .>  1 1 

Subscription  returned .'.'.'.'".'".'.'.'.'.'.'!!.'         7    5    0 

Solicitor's  charges .,,]  2    0    8 

Amount  paid  mi  account  of  the 'compilation  "of  the 

Collective  Index  " 351    g    ,, 

Treasurer's  Petty  Cash is    1    3 

Secretary's  Petty  Cash 41    e  11 

Cash  on  Deposit  (31  December  1895) 300' '(')  "0 

Ba  ance  at  Bank  (31st  December  1895)  . .    322  13  10 
Balance  in  Secretary's   hands  (31st  De- 
cember 1S95) 6  16    5 


12 

9 

4 

6 

14 

4 

0 

0 

10 

0 

19 

9 

2 

4 

9 

7 

3 

3 

10 

0 

10 

0 

£  4,985  14     1 


*  In  addition  to  this  there  are  the  following  Investments:— Metropolitan  3  per  cent.  Consolidated  Stock,  4,470/.  9s.  2d. ;  North  British 
Railway  Consolidated  Lien  Stock,  8137.  10s. ;  Midland  Railway  Company  4  per  cent.  Preference  Stock,  460/. :  Gas  Light  and  Coke  Com- 
pany 6  per  cent.  Debenture  Stock,  300?. 

We  have  compared  the  above  Statement  with  the  Vouchers,  Counterfoils  of  the  Receipts  issued,  and  Books  of  the  Society, 
and  certify  it  to  be  correct.     The  amount  of  the  Metropolitan  3  per  cent.  Consolidated  Stock  has  been  confirmed  bv  the 
Chief  Accountant  to  the  Bank   of  England.     Certificates   for  the  remaining  investments   have  been   inspected,   and 
Bankers  have  verified  the  Balances  upon  the  Deposit  and  Current  Accounts. 

(Signed)         MIALL,  WILKINS,  RANDALL,  &  Co., 
23,  St.  Swithin's  Lane,  London,  E.C.,  Chartered  Accountants. 

21st  February  1896. 
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thin  lamina;  of  various  substances,  it  ought  to  be  possible 
to  obtain  silver  deposited  in  stratifications  so  as  to  give  us 
colour;  and  in  February  1891  bis  results  were  shown  in 
Paris,  and  created  no  little  talk  and  possibly  natural  jubila- 
tion on  the  part  of  the  knowing  journalist,  who  immediately 
hailed  it  as  the  long-looked-for  philosopher's  stone  of 
photography.  To  enable  you  to  thoroughly  understand 
this  process,  I  am  going  to  explain  it  in  detail,  even 
at  the  risk  of  appearing  to  teach  my  elders  what  they 
already  know ;  but  my  excuse  must  be  that  there  may 
possibly  be  one  present" who  is  not  quite  posted  up  on  the 
theory  of  interference. 

You  have  on  the  screen  here  a  diagram  which  represents 
a  ray  of  light  proceeding  in  the  direction  of  A  d,  the  small 
dots' representing  the  particles  of  the  ether  which  vibrate 
backwards  and  forwards,  their  several  paths  being  repre- 
sented by  the  arrows,  and  naturally  one  particle  moving  as 
it  does  at  so  rapid  a  rate  as  186,00(1  miles  per  second 
jostles  its  neighbour,  and  thus  we  have  sei  up  a  series  of 

Fig.  1. 


CHROMATIC  PHOTOGRAPHY. 

BY    K.    .1.    WALL,    F.R.P.S. 

The  title  of  my  notes  is  sufficiently  comprehensive  to 
enable  me  to  briefly  glance  at  all  the  known  methods  of 
reproducing  objects  with  all  their  colours  by  photography. 
There  are  three  different  methods  of  attaining  this  end— 
the  first,  which  may  be  called  the  direct  method ;  the 
second,  the  interference  method  ;  and  the  third,  the  in- 
direct. The  very  first  experimenters  in  photography  were 
uaturallv  struck  with  the  idea  of  reproducing  the  colour  as 
well  as  the  form  of  objects,  and  the  researches  of  Seebeck 
in  1810  were  followed  by  Herschel,  Becquerel,  Poitevin, 
and  others,  all  of  whom  endeavoured  to  obtain  the  colours 
directly,  that  is,  by  printing  from  a  coloured  object  on  to  a 
salt  of  silver— the  sub-chloride;  and  Becquerel  especially 
was  really  successful  in  obtaining  very  good  reproductions 
of  the  solar  spectrum  in  this  way.  He  employed  paper 
coated  with  silver  chloride,  which  was  reduced  by  the 
action  of  light  to  the  violet  sub-chloride,  and  also  formed 
the  sub-chloride  by  direct  electrolysis  of  a  silvered  plate. 
Some  of  his  examples  are,  it  is  said,  in  existence  at  the 
present  time,  but  they  possesB  really  no  practical  value,  for 
the  simple  reason  no  means  have  been  found  of  fixing  the 
colours  — that  is  to  say,  when  exposed  to  white  light  the 
colours  bleach  out  and  turn  to  the  ordinary  purple  or  brown 
of  a  common  photograph.  The  reason  for  this  is  of  course 
obvious,  when  I  state  that  any  chemical  which  was  applied 
to  these  photographs  to  dissolve  out  the  unaltered  silver 
sub-chloride  which  had  not  been  affected  by  light,  destroyed 
the  colours,  and,  of  course,  if  the  unaltered  chloride  was 
not    dissolved   away,   the  light   would    naturally    still    act 

upon  it.  . 

Numerous  have  been  the  attempts  to  get  over  this  diffi- 
culty, and  up  to  so  reeeut  a  date  as  1892  experimenters 
were  not  wanting  who  still  strove  to  obtain  photographs  in 
natural  colours  by  this  the  direct  method.  There  seems,  of 
course,  an  initial  difficulty  in  inducing  one  metal  like  silver 
to  take  on  or  reproduce  all  the  innumerable  tints  of  nature, 
but  Carey  Lea,  of  U.S.A.,  has  been  able  to  prepare  alio- 
tropic  forms  of  silver,  some  of  which  possess  extraordinary 
colours,  ranging  from  violet,  through  blue,  green,  yellow,  to 
red,  and  one  similar  in  appearance  to  metallic  gold,  and 
another  soluble  in  water.  It  is  to  me  extremely  doubtful 
whether  even  with  further  advances  this  process  would 
become  of  any  commercial  value. 

The  second  method,  by  interference,  was  the  practical  out- 
come of  the  theoretical  reasoning  by  M.  Gabriel  Lippmann,  of 
Paris,  a  well-known  phj  sicist ,  who  argued  that  as  we  obtained 
colour  by   the  interference   of   light,  caused   by   extremely 


wave-like  motions  which  propagate  in  the  ether  the  sensa- 
tion we  call  light.  Each  little  wave  of  light  has  a  definite 
length,  and  the  length  of  the  wave  is  calculated  from  any 
two  similar  points  as  regards  the  axis  ;  for  instance,  A  c  is  a 
wave  length  or  h  d,  and  it  is  obvious  that  a  b,  It  c,  or  c  tl  is 
exactly  half  a  wave  length.  Now,  it  is  assumed  that  colour 
is  due  primarily  to  these  wave  lengths,  and  the  red  has  a 
wave  length  of  about  760,000  tenth  metrets  or  microns,  one 
micron  being  the  ten-millionth  part  of  a  millimetre. 

In  this  diagram  you  see  merely  the  same  thing,  but  when 
the  light  readied  d  it  met  with  a  reflecting  surface,  and  was 
sent  back  along  the  same  path  ;  the  result  was  that  at  /)  and 
c  the  vibration  of  the  ether  molecules  was  in  contrary 
directions,  as  shown  by  the  arrows.  Now,  when  we  get  two 
forces  of  equal  power  pulling  in  contrary  directions  it  is 
obvious  that  the  result  must  be  not  motion  but  quiescence, 

Fig.  2. 


and  as  light  and  colour  depend  upou  motion  for  their 
existence,  it  is  obvious  that  we  should  obtain  what  are 
called  stagnant  waves,  separated  by  nodal  points  where 
there  would  be  no  light.  If  such  a  series  of  stagnant 
waves  fell  upon  a  film  of  some  silver  stilt,  which  was 
eas'dj  affected  by  light,  we  ought  to  obtain  on  development 
a  series  of  stratifications  or  particles  of  silver  deposited  at 
definite  distances  apart. 

The  result  of  this  is  that  when  such  a  result  is  examined 
at  a  particular  angle,  we  have  reflected  from  these  deposits 
of  silver,  light  which  has  a  wave  length  of  just  double  the 
'  distance  that  these  silver  particles  are  apart,  and  thus  we 
obtain  colour  ;  for  light  which  is  not  of  exactly  that  wave 
length  is  not  reflected. 

1  will  now  explain  to  you  Lippmaun's  method  of  obtain- 
ing such  a  result.  He  prepared  an  extremely  transparent 
emulsion  of  silver  bromide  in  albumen  or  gelatin;  the 
emulsion  is"so  transparent  that  only  when  in  any  appreci- 
able thickness  does  it  show  even  a  faint  opalescent 
appearance.  Such  an  emulsion  was  coated  on  glass  as 
thinly   as  possible,   and  the  glass   with   its  film,  when   the 
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hitter  was  quite  dry,  placed  iu  a  dark  slide,  the  film  being 
in  coutaet  with  very  pure  metallic  mercury,  as  shown  in  this 
diagram  :  the  result  was  that  when  this  was  exposed  in  the 
camera,  the  light  passed  through  the  glass  and  the  film, 

Fig.  3. 
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struck  the  surface  of  the  mercury,  and  was  thence  reflected 

back  on  itself,  and  gave  rise  to  the  stagnant  wave-  of  light, 
and  on  development,  of  course,  the  strata  of  silver. 

Numerous  experimenters  have  repeated  with  more  or 
less  success  this  experiment,  ami  we  have  actually  a  pro- 
cess by  means  of  which  it  is  possible  with  three  minutes' 
exposure  in  sunlight  to  obtain  photographs  in  natural 
colours  Lippmann  has  also  been  able  to  obtain  by  the 
same  apparatus  the  reproduction  of  the  spectrum  in  its 
colours  by  using  a  film  of  bichromated  gelatin,  when  of 
course  no  silver  was  used,  but  strata  of  insoluble  gelatin 
would  b;  formed  by  the  action  of  the  light. 

The  operations  in  this  process,  I  need  hardly  say,  are 
extremely  delicate,  for  the  thickness  of  the  film  itself  is  not 
much,  if  any,  more  than  one-tenth  of  a  millimetre,  and  in 
this  film  there  must  be  no  less  than  about  .100  little  particles 
of  silver  separated  by  layers  of  gelatin  to  give  us  the  violet 
of  the  spectrum,  for  the  yellow  about  401),  and  for  the  red 
abont  330. 

The  only  drawback  to  Lippmann's  interference  method  of 
reproducing  colours  is  that  the  exposure  is  fairly  long,  as 
I  have  stated — about  three  minutes — and,  further,  if  more 
than  one  copy  is  required  there  is  no  method  of  reproduc- 
ing them,  and  a  fresh  exposure  has  to  be  made  for  each 
proof — two  facts  which  at  present  place  the  process  rather 
in  the  domain  of  the  experimental  laboratory  than  in  the 
ordinary  studio. 

The  third  and  indirect  method  is  the  one  which  at  the 
present  time  has  the  most  importance  commercially,  and 
is  the  one  which  I  myself  have  worked  at  and  paid  most 
attention  to.  It  was  suggested  as  early  as  1861  by  Clerk 
Maxwell,  subsequently  by  Collen,  quite  independently,  in 
1865,  and  since  then,  particularly  within  the  last  few  years, 
enormous  strides  have  been  made,  particularly  in  Germany 
and  America — not  in  England.  Whether  it  is  that  we 
Englishmen  are  too  conservative,  or  whether  there  is  a 
general  want  of  real  technical  training  amongst  our  photo- 
mechanical printers,  I  do  not  know  ;  but  the  fact  remains 
that  in  Germany  this  process  is  extensively  used  for  book 
illustration.  In  America  prints  such  as  are  on  the  walls  to- 
night are  used  by  commercial  travellers  instead  of  taking 
round  the  actual  rugs  and  carpets,  and  it  is  used  for  book 
illustration  also  ;  yet  in  England  there  is  but  one  firm  that 
is  actually  producing  the  work  on  any  commercial  scale. 

You  all  know  that  what  we  call  white  light  can  be  split 
np  into  a  band  of  colours  called  the  spectrum,  and  that  we 
obtain  all  the  innumerable  colours  of  nature  by  admixture 
of  these  spectrum  colours  ;  and,  further,  that  although  we 
have  the  six  spectrum  colours  and  the  millions  of  tints  in 
nature  formed  from  them,  yet  it  is  assumed  that  we  have 
what  are  called  three  nerve  fibrils  in  our  retina,  which 
fibrils  respond  to  three  primary  colour  sensations — red, 
green,  and  violet ;  this  theory  being  called  the  Young- 
Helmholtz    theory   of    primary   sensations.      The   indirect 


method  of  reproducing  the  colours  of  nature  is  founded  on 
this  theory. 

I  show  you  here  a  diagram  which  represents  the  primarv 
colour  sensations.  1,  •>,  and  3  are  the  spectrum  colours 
which  excite  the  primary  colour  sensations;  a,  b.  e  are  the 
curves  which  show  the  relative  power  of  the  different 
spectrum  rays  to  excite  the  respective  fundamental  colour 
sensations.     From  this  you  will  see  that  the  red  sensation 

JFig.  4. 
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is  excited  by  all  the  rays  from  red  to  green,  but  most 
powerfully  by  the  orange.  The  green  sensation  is  excited 
by  the  rays  from  yellow,  green,  and  greenish-blue,  and  the 
blue-violet  seusation  by  the  blue-green,  blue,  and  violet 
rays. 

There  are  two  methods  by  means  of  which  we  can  repro- 
duce objects  in  colours  by  this  theory,  first  by  using  coloured 
light,  and  secondly  by  using  pigments.  The  first  process 
is  one  which  may  be  looked  upon  rather  as  of  subsidiary 
importance,  because  it  is  not  possible  except  by  means  of 
an  optical  lantern  to  show  the  results  to  more  than  one 
person  at  a  time,  and  obviously  this  method  is  not  applicable 
to  the  ordinary  requirements  of  everyday  commercial  life. 

To  explain  to  you  the  production  of  three-colour  prints, 
such  as  you  see  round  the  room,  it  is  necessary  to  have 
recourse  to  a  chart  of  the  spectrum  and  some  explanatory- 
elementary  statements.  These  three-colour  prints  are  pro- 
duced by  using  three  inks  only — red,  yellow,  and  blue,  the 
old  artists'  so-called  primary  colours.  It  may  justly  be 
asked,  why  do  we  not  use  the  three  colours,  red,  green,  and 
violet,  which  excite  the  primarv  colour  sensations  ?  The 
reason  is  this.  When  we  use  pigments  we  do  not  add  light 
to  light,  but  subtract  or  suppress  light;  in  fact,  we  make 
use  of  the  law  of  absorption. 

If  we  mix  red  and  green  light  together  we  get  a  more  or 
less  pure  yellow,  but  if  we  mix  red  and  green  pigments 
together  we  obtain  a  dirty  brown.  In  the  same  way,  if  we 
mix  green  and  bine-violet  light  we  obtain  a  pure  blue, 
whereas  if  we  mix  green  and  violet  pigments  we  obtain  a 
dirty  black.  In  using  pigments  we  can  easily  calculate 
what  would  be  the  resultant  colour  of  any  mixture.  I  have 
said  we  use  the  three  pigments,  red,  yellow,  and  blue  ;  if 
we  place  in  tabular  form  these,  with  the"  colours  they  reflect, 
you  will  find  that  it  is  possible  to  simulate  every  colour  of 
the  spectrum — 

f  Violet. 
Red  <  Red.  Yellow 

[Orange.  [Green. 

The  red  reflects  the  violet  and  orange,  but  red  is  visually 
the  only  colour  we  see.  The  yellow  reflects  orange  and 
green,  and  yellow  is  the  visual  colour.  The  blue  reflects 
green  and  violet,  but  visually  appears  blue.  So  that,  if  we 
take  red  and  yellow,  the  colour  of  the  resultant  mixture 
must  be  orange,  because  it  is  the  only  colour  common  to 
both,  the  red  suppressing  the  green,  and  the  yellow  the 
violet.  In  exactly  the  same  way,  by  mixing  yellow  and 
blue,  the  resultant  mixture  must  be  green,  because  this  is 
the  only  colour  common  to  both  ;  and  in  mixing  red  and 
blue,  the  resultant  colour  must  be  violet.  We  have  thus 
from  our  three  pigments  formed  the  whole  of  the  six 
spectrum  colours,  and  the  composite  colours  will  be  formed 
by  suitable  admixture  of  two  or  even  the  three  pigments  in 
varying  proportions.  Black  is  formed  by  admixture  of  all 
three  in  equal  proportions. 
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In  printing  we  do  not  necessarily  mix  our  colours,  but 
lav  them  down  on  paper  so  close  to  one  another  that  when 
examined  at  the  distance  of  normal  vision  the  result  is 
practically  a  mixture.  If  this  is  so,  it  is  obvious  that  we 
must  have  our  rod  ink  or  pigment  in  particular  places,  our 
yellow  also,  and  also  the  blue.  To  make  this  quite  clear, 
we  will  take  the  spectrum  as  the  object  to  be  reproduced, 
and  we  will  first  of  all  take  the  red  ink. 

At  the  extreme  end  of  the  spectrum  at  A  it  is  obvious 
that  we  shall  want  the  red  ink  in  all  its  intensity,  but  as  we 
approach  the  orange  we  want  less  red,  till  in  the  pure  yellow 
we  want  no  red  at  all.  This  can  be  represented  by  the 
diagram  as  shown  here     In  the  yellowish  green,  the  green 
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and  blue,  we  want  no  red  ;  but  again  in  the  violet  we  want 
red.  In  the  same  way,  we  can  trace  the  proper  position  of 
the  yellow ;  we  want  none  in  the  red,  gradually  increasing 
quantity  in  the  orange,  full  intensity  in  the  yellow,  and  de- 
creasing through  the  green,  till  in  the  pure  blue  there  must 
be  none.  This  can  be  shown  by  another  diagram.  In  the 
case  of  the  blue,  we  want  none  in  the  red,  none  in  the 
orange,  none  in  the  yellow,  but  commencing  with  the  green, 
through  blue,  into  the  violet. 

Probably,  as  you  all  know,  these  results  are  obtained  in 
a  printing  press,  and,  to  make  it  quite  plain,  we  will  assume 
that  we  are  going  to  use  the  ordinary  process  block  for 
typographic  printing.  These  blocks  are  made  on  zinc 
or  copper.  When  we  use  a  sheet  of  copper  coated  with 
some  sensitive  compound  and  expose  the  same  under  a 
negative,  we  have  the  coating  under  the  bare  places  of  the 
negative  rendered  insoluble  ;  and  the  result,  if  such  plate 
is  etched,  is  that  the  parts  not  etched  stand  up  in  relief,  and 
take  the  ink  from  a  roller  and  again  transfer  it  to  paper. 

It  is  obvious,  therefore,  that  it  is  those  parts  of  the 
negative  which  are  bare  glass,  or  the  shadows,  which  give 
us  the  printing  surface.  So  that  if  we  want  to  print  in 
red,  all  the  red  in  the  picture  must  be  represented  in  the 
negative  by  bare  glass.  In  exactly  the  same  way  we  find  that 
to  make  the  printing  surface  for  our  yellow  ink,  all  the 
yellow  in  the  picture  must  be  represented  by  bare  glass,  and 
for  the  blue  ink,  the  blue  in  the  picture  must  be  bare 
glass  iu  the  negative. 

To  obtain  such  negatives,  it  is  necessary  to  stop  out  or 
absorb  the  red  during  one  exposure,  and  to  absorb  the 
yellow  for  a  second  exposure,  and  the  blue  for  the  third 
exposure.  This  is  done  by  using  screens  or  light  filters, 
which  may  be  either  solutions  of  aniline  or  other  colouring 
matters,  or  collodiou  or  gelatin  stained  with  the  colours  and 
spread  on  glass. 

The  light  filter  to  suppress  the  red  must  be  green  ;  that 
to  suppress  the  yellow,  a  violet;  and  that  to  suppress  the 
blue,  an  orange.  It  is,  I  think,  unnecessary  for  me  to  state 
the  particular  dyes  which  I  use  ;  there  are  so  many  which 
can  be  used,  that  anyone  can  adjust  the  screen  by  the  aid 
of  a  photo-spectroscope. 

The  sensitive  salts  of  silver  as  used  iu  ordinary  photo- 
graphic plates  do  not  see  colours  the  same  way  as  we  do. 
To  the  human  eye  the  most  luminous  part  of  the  spectrum 
is  undoubtedly  "that  about  1)  iu  the  yellow,  whilst  the 
particular  region  of  the  spectrum  which  acts  most  strongly 
on  the  bromide  and  iodide  of  silver,  which  are  the  salts 
usually  employed,  is  that  lying  between  F  i  G  and  II.  1 
show  you  here  a  spectrogram  on  an  ordinary  plate,  in  which 
you  will  see  that  with  an  hour's  exposure  to  diffused  sky 
light  the  action  has  extended  only  from  H  to  F.  On  the 
screen  also  is  another  spectrogram  on  the  same  make  of 
plate,  exposed  for  precise!}  tin-  same  time,  under  as  nearly 
as  possible  the  same  conditions,  in  which  you  see  the  action 
has  extended  right  up  to  P.  In  the  second  case  the  plate 
had  been  rendered  colour-sensitive,  as  we  .all  it.  by  being 


bathed  in  an  aqueous  solution  of  one  of  the  eosine  group 
of  colouring  matters.  This  first  plate  would,  if  used  to 
photograph  an  object  with  bright  yellow  and  dark  blue  iu 
it,  reproduce  the  yellow  as  black  and  the  blue  as  nearly 
white,  whereas  the  second  plate  would  reproduce  the  colours 
more  nearly  in  their  visual  values.  This  colour-sensitising 
of  the  plates  is  an  extremely  important  point  iu  three-colour 
printing,  as  without  it  it  would  be  almost  impossible  to  do 
anything  at  all. 

It  is  an  extremely  nice  little  point  in  photochemistry,  as 
to  the  precise  nature  of  the  combination  between  the  dyes 
used  for  colour-sensitising  and  the  silver  salts.  .Some  autho- 
rities consider  that  the  resultant  compound  is  more  of  the 
nature  of  a  lake,  whereas  others  equally  as  competent 
consider  that  a  true  chemical  compound  is  formed.  This, 
however,  I  need  not  enter  into. 

Briefly  summing  up  the  necessary  operations  as  to  the 
production  of  the  prints  by  this  three-colour  or  indirect 
method,  we  can  put  the  whole  of  the  information  in 
tabular  form,  thus  : — 


Light  Filter. 

Plate. 

Printing  Ink. 

Red. 
Green. 
Violet. 

Red  and  yellow  sensitive.                Blue. 
Yellow  and  blue  sensitive.                Red. 
Red  and  blue  sensitive.                Yellow. 

There  are,  of  course,  several  very  important  minor  points, 
such  as  the  use  of  a  lens  which  will  give  images  through 
the  light  filters  all  of  the  same  size  ;  secondly,  the  nice 
adjustment  of  the  exposures  so  as  to  obtain  true  tone  values 
of  the  colours,  but  these  possibly  belong  more  to  the  fine 
technicalities  of  the  subject. 

Having  obtained  our  negatives,  we  may  use  one  of  three 
methods  for  producing  the  prints  :  photo-lithography,  collo- 
type, or  typography.  The  principle  of  photo-lithography  is 
that  a  lithographic  stone  is  coated  with  some  sensitive 
compound,  generally  asphalt,  exposed  to  light  under  a 
negative,  and  then  developed.  The  action  of  light  upon 
asphalt  is  to  render  it  insoluble  in  the  ordinary  solvents 
of  bitumen,  such  as  turpentine ;  the  result  is  that  where  the 
light  acts  on  the  asphalt  it  is  not  only  rendered  insoluble, 
but,  as  recent  researches  have  shown,  it  actually  enters  into 
some  sort  of  chemical  combination  with  the  stone,  which 
is  mainly  composed  of  calcium  carbonate  ;  and  therefore  a 
plate  exposed  under  a  negative  and  treated  with  turpentine 
will  give  us  an  image  which  protects  the  surface  of  the 
stone  from  any  etching  fluid,  such  as  gum  and  gallic  acid, 
and  the  image  will  repel  water,  but  take  up  auy  greasy- 
substance  like  printing  ink.  It  is  obvious,  therefore,  we  can 
obtain  impressions  from  such  an  image  in  any  colour. 

A  collotype  plate  is  obtained  by  coating  a  sheet  of  plate 
class  with  a  mixture  of  bichromate  of  potassium  and 
gelatin,  drving  at  a  fairly  high  temperature,  and  exposing 
under  a  negative.  Where  the  light  acts  the  gelatin 
becomes  insoluble,  and  there  it  will  not  absorb  water. 
The  plate  is  then  thoroughly  washed  to  free  it  from  the 
bichromate  salts,  allowed  to  dry,  and  again  damped,  and 
then  rolled  up  with  a  roller  charged  with  a  greasy  ink, 
which  will  only  take  on  those  parts  of  the  gelatin  affected 
by  light.  It  is  thus  possible  from  such  a  plate  to  also 
obtain  impressions  in  auy  colour. 

Typography  is  the  process  which  is  most  used  at  the 
present  time,  and  it  is  possibly  so  used  because  the  results 
can  be  obtained  in  an  ordinary  printing  press.  To  prepare 
a  block,  as  it  is  called,  we  have  first  to  make  a  suitable 
negative  by  breaking  up  the  half  tones  into  dots  of  various 
si/.es  by  using  sheets  of  glass  ruled  with  very  fine  parallel 
lines,  from  so  to  200  to  the  inch.  Through  this  negative 
wc  print  on  to  asphalt  or  bichromatcd  gelatin  spread  upon 
zinc  or  copper,  and  after  development  the  metal  is  etched 
away  by  acid  or  ferric ;chloride  solution  where  the  light  did 
not  act!  To  make  this  quite  clear,  I  will  ask  you  to  imagine 
the  block  to  be  a  piece  of  cloth,  into  which  we  stick 
innumerable  pins,  so  close  together  that  practically  no 
cloth  can  be  seen.  If  now  we  take  some  of  the  pins  out  so 
as  to  le.i\.  a  pattern,  and  pass  a  roller  charged  with  a 
givas\   ink  over  the  surface,  it  is  obvious  that  only   the  lops 
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of  the  pins  will  take  the  ink,  and  if  we  press  a  piece  of 
papei  ou  to  these,  the  ink  will  be  taken  up  by  the  paper  ; 
and  if  the  pins  are  further  apart  in  one  place  than  another, 
there  will  be  less  ink  transferred  to  the  paper,  and  we  shall 
thus  get  a  representation  of  light  and  shade.  This  is 
exactly  what  we  do  with  our  block  by  means  of  the  etching 
fluid :  we  take  out  the  metal  according  to  a  pattern 
which  has  been  drawn  by  light,  and  leave  more  or  less 
isolated  points  which  take  the  ink  and  transfer  it  to  the 
paper. 

From  our  three  negatives  we  prepare,  then,  three  printing 
surfaces,  and  an  impression  in  yellow  is  printed  first,  then 
on  top  of  this  one  in  red,  and  finally  one  in  blue,  with  the 
result  that  we  obtain  a  more  or  less  faithful  reproduction  in 
colour  of  the  original  object. 

There  are  certain  requirements  which  must  be  fulfilled  by 
the  inks :  they  must  be  transparent,  or  else  the  top  printing 
would  not  allow  the  underneath  ones  to  show  through; 
they  must  be  absolutely  pure  red,  pure  yellow,  ami  pure 
blue,  and  T  think  I  am  right  in  stating  that  it  was  only  b\ 
the  aid  of  Mr.  J.  W.  Lovibond  and  bis  tintometer  that  this 
was  attained  ;  and,  thirdly,  they  must  have  all  the  sanir  visual 
intensity,  or  else  one  ink  or  colour  would  preponderate  in 
the  finished  result. 

For  the  indirect  method,  by  using  coloured  lights  instead 
of  pigments,  very  much   the  same   considerations  apply  as  1 

have  just  stated,  onrj  of  irse  in  this  case  we  us.*  ordinary 

transparencies  on  glass  which  have  in  themselves  absolutely 
no  colour,  the  silver  image  merely  stopping  the  light  from 
passing  on  to  the  screen.  I  do  not  think  it  is  necessary  for 
me  to  enter  in  detail  into  the  method  of  working,  but  the 
difference  will  be  most  strikingly  shown  by  tabulating  the 
dtita  as  we  did  for  printing,  thus  : — 


Light  Filter. 

Plate. 

Projection  Colour. 

Red.                       Red  Sensitive. 
Green.                    Green  Sensitive. 
Violet.                     Violet  Sensitive. 

Red. 
Green, 

Violet. 

For  printing  we  want  two  colours  to  act  and  one  to  be 
transparent  in  each  negative,  whereas  iu  projection  we  want 
one  colour  to  act  and  two  to  be  transparent.  The  results 
thus  obtained  may  be  projected  on  to  a  screen  by  means  of 
lanterns  or  viewed  in  an  instrument  such  as  you  see  on  the 
screen. 

Instead  of  utilising  glass  transparencies,  we  may  from  our 
three  negatives  prepare  three  films  by  exposing  bichro- 
mated  gelatin  under  them,  which  would,  of  course,  be 
rendered  insoluble  where  the  light  acted,  and  we  should 
thus  obtain  ou  development  with  hot  water — which  is.  of 
course,  merely  the  dissolving  away  of  the  still  soluble 
gelatin — an  image  composed  of  varying  thicknesses  of 
gelatin,  and  these  films,  if  soaked  in  solutions  of  various 
dyes,  one  red,  one  yellow,  and  one  blue,  would  give  us 
when  superimposed  a  faithful  reproduction  of  the  original. 
This  method  was  used  by  Cros  and  Ducos  du  Hauron  about 
1867,  and  was  revived  by  Mr.  F.  E.  Ives,  of  Philadelphia,  in 
1888.  Yet  within  the  last  two  years  an  exactly  similar 
process  was  patented  in  England  and  attempts  were  made 
to  sell  the  patent  for  20,0007.,  whether  the  vendors  were 
finally  successful  I  do  not  know,  but  in  one  case  at  least  I 
was  able  to  prevent  a  large  firm  from  parting  with  their 
money.  I  might  add  that  the  field  of  reproducing  objects 
in  colours  has  been  so  well  worked  that  any  process  now 
offered  for  sale  as  new  must  be  looked  upon  with  consider- 
able suspicion. 

There  is  yet  another  process  which  is  founded  upon  the 
theory  of  the  three  primary  colour  sensations,  which  was 
discovered  by  Dr.  Joly  of  Dublin.  In  this  process  he 
takes  advantage  of  the  fact  that  when  fine  lines  are  ruled 
very  close  together  in  different  colours  the  result  will  be  a 
mixture  resulting  from  the  admixture  of  the  coloured  lights 
transmitted  by  the  various  colours.  He  used  red,  green, 
and  violet  pigments  ruled  on  glass  in  fine  lines  varying 
from  300  to  400  per  inch,  through  such  a  screen  one  nega- 
tive is  taken  and  from  this  negative  is  made  a  transparency, 
which  will,  ofcourse.be  divided  up  into  parallel  lines  of 
deposit,  according  to  the  light  transmitted  by  the  coloured 


pigments,  and  on  the  top  of  the  transparency  he  places 
another  sheet  of  glass,  also  ruled  with  the  pigments  neces- 
sary to  excite  the  three  primary  sensations,  and  when  such 
a  positive  is  projected  on  to  a  lantern  screen,  or  viewed  at 
the  distance  of  normal  vision,  the  result  is  the  production  of 
colour.  I  see  now  that  instead  of  using  pigments  Dr.  Joly 
proposes  to  use  silk  fibres  dyed  to  the  required  shade. 

It  has  been  stated  that  MacDonough  in  America  antici- 
pated Joly  by  using  irregular  dots  of  colours  instead  of 
parallel  lines,  and  this  process  has  now  been  applied  to  the 
production  of  printing  surfaces,  hut  till  I  see  some  results 
I  am  unwilling  to  do  more  than  record  the  fact  as  stated, 
because  there  seem  to  me  to  be  some  big  difficulties  in  the 
way  of  successful  results. 

The  rationale  of  these  two  processes  is,  of  course,  that 
instead  of  using  three  separate  screens  and  making  three 
exposures  the  light  filters  are  placed  on  one  glass  and  only 
one  negative  is  used. 

Discussion. 

The  CHAIRMAN,  in  inviting  discussion,  said  that  each  of 
the  papers  read  that  evening  had  an  important  position  on 
the  borderland  of  chemistry,  and  as  there  were  several 
members  present  having  an  intimate  knowledge  of  the 
subjects  dealt  with,  he  hoped  they  would  throiv  further  light 
upon  them. 

Mr.  J.  W.  Lovibond  had  listened  with  the  greatest 
attention  to  the  very  interesting  address.  The  part  which 
appealed  to  him  most  was  that  which  dealt  with  the  loss  of 
the  trichromatic  printing  industry  to  this  country,  and  its 
success  in  America  and  ou  the  Continent,  and  he  aareed 
with  Mr.  Wall  that  the  lack  of  technical  training  here  was 
in  a  large  measure  responsible  for  this  loss.  Speaking  as 
one  who  had  worked  at  and  studied  that  special  subject  for 
many  years,  he  had  come  to  the  conclusion  that  the  teach- 
ing of  the  Young-Helmholtz  theory  as  a  final  explanation 
of  colour  phenomena  had  barred  the  way  to  progress  in 
this  country  ;  as  he  frequently  found  scientific  men  who 
had  adopted  this  theory,  and  were  reluctant  to  accept 
evidence  on  colour  questions  unless  that  evidence  chimed 
in  with  it.  It  was  extremely  interesting  to  find  in  practice 
that  the  three  colours  red,  yellow,  and  blue,  provided  they 
were  pure,  were  all  that  was  necessary  to  give  the  most 
natural  reproduction  of  colours.  He  was  astonished  at 
some  of  the  beautiful  greens  that  had  been  produced  on 
some  of  the  plates  shown,  as  that  colour  had  usually  been 
the  weak  point  in  such  processes.  Another  bar  to  progress 
had  been  that  they  had  not  dealt  with  colours  as  having 
different  degrees  of  intensity.  For  instance,  to  produce  a 
pure  orange,  red  and  yellow  of  equal  intensity  must  be  used  ; 
but  yellow  was  seldom  found  with  more  than  16  units, 
while  red  frequently  had  32  to  40  units.  It  must  there- 
fore be  fully  realised  that  to  get  a  pure  orange  a  double 
quantity  of  yellow  must  be  used  in  order  to  get  a  proper 
reaction  for  transmitting  the  orange  rays  purely.  lie- 
understood  the  author  to  say  that  all  three  colours  must  be 
transparent,  but  he  was  not  sure  whether  the  yellow  might 
not  be  opaque  and  put  on  first,  but,  if  so,  greater  care  must 
be  taken  with  the  stippling.  Two  transparent  colours 
might  lie  over  yellow.  He  looked  upon  a  paper  of  the 
character  of  that  just  read  as  one  which  would  do  some- 
thing to  redeem  our  technical  men  from  the  slur  of  our 
having  to  go  abroad,  for  such  work  as  had  just  been  passed 
round. 

Mr.  F.  W.  T.  Krohn  wished  to  know  whether  it  was 
possible  by  the  Lippmann  process  to  obtain  reproductions 
by  taking  fresh  negatives  of  the  original  negative  by 
reflected  light,  obtaining  the  colours  used  in  successive 
negatives  from  the  original  one.  He  had  frequently  heard 
it  stated  that  out  of  20  prints  obtaiued  by  the  three-colour 
process,  only  one  would  be  exactly  true  to  the  original, 
owing  to  the  difficulty  of  superimposing  the  necessary 
quantities  of  pigments.  He  would  like  to  know  whether 
these  difficulties  had  been  overcome,  and  whether  it  was 
possible  to  get  a  larger  number  of  correct  prints. 

Mr.  J.  D.  Gkdties,  referring  to  Mr.  Krohn's  remark,  said 
that  some  of  the  worst  specimens  shown  he  had  had  a  hand 
in  prepariug.  If  Mr.  Wall  would  allow  him  to  answer 
Mr.   Krohn's   question,  he  would   say  that  in   the   collotype 
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process  it  had  been  his  experience  that  even  prints  could 
not  be  obtained  in  a  large  quantity  because  the  collotype 
plate  gave  up  its  ink  according  to  the  moisture  and  ink- 
holding  power  of  the  gelatin  employed.  In  printing  red, 
blue,  and  yellow,  each  print  varied  from  its  predecessor  in 
taking  up  ink,  and  so  the  balance  would  be  wrong  in  one 
or  other  colour.  That  had.  to  a  large  extent,  been  got 
over  1>\  using  blocks,  and  specimens  obtained  in  that  way 
were  much  more  even.  How  far  they  might  have  to  go 
before  the  exactitude  of  fine  ehromo-lithography  was 
reached  he  could  not  say,  hut  they  were  on  the  high  road  to 
producing  a  printing  process  which  would  overcome  the 
difficulties  of  photographic  lithography,  and  at  a  lower  cost 
when  only  a  small  quantity  was  required. 

Mr.  W.  Bkamh  >m  wished  to  know  whether  the  coloured 
photographs  shown  in  shop  windows  were  produced  by  this 
process. 

Mr.  P.  McEwAM  asked  whether  Mr.  Wall  could  give  am 
information  as  to  the  permanency  of  the  prints.  <  Ine 
naturally  supposed  that  the  red  was  produced  from 
vermilion,  and  that  the  yellow  was  ehromate  of  lead.  Had 
experiments  been  made  to  determine  whether  there  would 
be  a  gradual  blackening  of  the  yellow  in  the  course  of  time  ? 
He  would  like  to  mention  that  French  printers  had  also 
done  excellent  work  in  the  same  direction,  and  it  would  be  a 
pity  if  the  meeting  closed  without  reference  to  it. 

Mr.  J.  F.  Ft  fust  wished  to  say  on  behalf  of  Messrs. 
Lumiere  that  they  had  lent  their  original  coloured  photo- 
graphs so  often,  and  had  had  so  many  narrow  escapes  of 
losing  them  in  transit,  that  they  had  at  last  decided  not  to 
do  so  any  more. 

Mr.  E.  J.  Wall,  in  reply,  said  that  with  regard  to 
Mr.  I.ovibond's  remarks  as  to  the  Young-Hclmholtz  theory 
having  barred  progress,  it  might  be  so,  but  it  was  a  very 
convenient  theory,  and  that  was  the  only  reason  why  In- 
had  referred  to  "it.  Having  been  brought  up  in  the  old 
school,  he  had,  to  some  extent,  a  lingering  belief  in  the  old 
theories;  at  the  same  time,  Mr.  Lovibond  was  doing  his  best 
to  convert  him  to  the  new.  With  regard  to  the  necessity  of 
having  the  three  colours  absolutely  pure,  he  ought  to  state 
that  it  was  not  until  Mr.  Lovibond  came  to  the  aid  of  the 
printing-ink  maker  that  it  was  possible  to  obtain  these 
colours  pure.  He  had  referred  to  the  reproduction  of 
greens  as  being  the  weak  point  hitherto,  and  that  that  had 
something  to  do  with  the  purity  of  the  inks.  That  was  not 
so.  When  a  plate  was  sensitised  for  colours,  green  was  the 
most  difficult  colour  to  deal  with  ;  there  was  always  found  a 
want  of  sensitiveness  to  the  green  of  the  spectrum.  An 
ordinary  plate  would  give  a  closed  band  of  ordinary  deposit 
running  up  to  F  unless  exposed  for  an  abnormal  time  and  a 
deep  screen  were  used.  If  a  plate  was  sensitised  with  one  of 
the  eosine  dyes  (and  there  were  only  about  three  dyes  that 
could  be  used  to  sensitise  the  green),  a  closed  band  from 
II  to  F  would  he  obtained,  and  then  there  was  very  little 
BensitiveneSS  until  about  D  i  E  was  reached,  so  that  a  bad 
reproduction  of  the  green  "was  always  obtained,  because 
until  within  the  last  few  months  it  was  not  known  how  to 
Bensitise  the  bromide  of  silver  for  the  green  in  the  spectrum. 
When  a  plate  was  sensitised  for  the  yellow  or  green  in  the 
ordinary  way  it  really  showed  a  want  of  sensitiveness  in  the 
green.  That  was  always  overcome  in  the  three-colour 
process  by  making  an  allowance  and  cutting  down  the  blue 
rayg  so  as  to  give  the  green  time  to  act  He  had  said  that 
an  ordinary  plate  was  not  sensitive  to  green.  As  a  matter 
of  filet  it  was  possible  to  take  a  picture  on  ordinary  bromide 
of  silver  by  the  red  rays,  it  being  a  question  of  length  of 
exposure.  Mr.  Lovibond  had  referred  to  the  necessity  of 
all  the  three  colours  being  transparent.  Theoretically  that 
was  true.  He  said  he  ilid  not  think  it  was  necessary  to  have 
the  yellow  transparent.  The  reason  why  yellow  was  printed 
first'  was  because  it  was  not  quite  transparent.  It  was 
exceedingly  difficult  to  get  a  yellow  printing  ink  which  was 
at  the  same  time  permanent  and  transparent.  If  the  inks 
were  absolutely  transparent  it  would  not  matter  in  what 
Ordi  i  they  were  printed.  Another  member  asked  whether 
it  was  possible  to  obtain  a  reproduction  of  l.ippmann's 
photographs  without  a  second  sitting,  tliat  is  to  say,  by 
re-photographing  the  original.  That  question  had  occurred 
to  him,  but  he  had  been  told  that  it  was  not  possible  to  do 


so.  Personally  he  did  not  quite  see  why  it  should  not  he,  and 
he  hoped  at  some  future  time  to  test  that  point  practically. 
The  same  speaker  also  said  that  he  had  been  told  that  it 
was  only  possible  to  get  about  one  print  out  of  20  correct. 
As  Mr.  Geddes  had  stated,  only  about  one  in  HO  was 
satisfactory,  because  the  plate  did  not  take  the  ink  equally. 
With  his  native  modesty,  Mr.  Geddes  referred  to  the  worst 
of  the  specimens  shown  as  his,  but  he  was  one  of  the 
first  to  produce  three-colour  plates  in  England,  and  it 
would  be  some  time  before  his  three-colour  printing  would 
be  beaten.  He  (the  author)  thought  with  Mr.  Geddes 
that  in  photo-lithography  we  had  the  process  of  the 
future,  hut  it  wanted  working  up.  He  was  still  engaged 
in  that  pursuit,  and  he  hoped  at  some  future  time 
to  show  how  to  turn  out  the  three-colour  prints  so 
that  they  were  perfectly  even,  and  still  better  than  the 
present  ones.  With  regard  to  the  question  as  to  whether 
the  prints  shown  in  the  shop  windows  were  photographs 
in  natural  colours,  he  presumed  the  speaker  referred  to  the 
Photochrome  Zurich  Company's  specimens.  They  were 
not  produced  by  pure  photography.  One  negative  only  was 
taken,  and  from  that  five  prints  were  made  and  were  coloured 
by  hand,  and  then  those  were  transferred  to  stone ;  the 
greater  part  was  handwork.  There  were  several  other 
processes  in  which  handwork  was  used  to  a  large  extent, 
but  he  confined  himself  to  the  photographic  reproduction  of 
colours  without  any  handwork,  because  it  was  extremely 
difficult  for  artists  to  know  exactly  how  much  colour  must 
be  stopped  out  to  reproduce  the  original.  He  was  perfectly 
convinced  that  he  could  reproduce  the  colours,  and  he  did 
not  see  why  he  should  need  an  artist.  Handwork  was 
uncertain  and  expensive,  and  the  photographic  process  was 
the  only  process  of  the  future.  With  regard  to  the 
permanence  of  the  prints,  it  depended  entirely  on  the  pig- 
ments used  for  the  inks.  The  red  was  not  produced  from 
vermilion,  but  from  madder ;  the  yellow  w  as  not  from 
chromium,  but  from  zinc.  The  blue  he  was  not  at  liberty 
to  meutiou,  because  he  discovered  its  origin  accidentally. 
Some  of  the  specimens  were  printed  in  inks  that  were  not 
permanent ;  the  others  were  permanent.  He  had  had  prints 
with  these  latter  inks  exposed  to  daylight  and 'not  under 
glass,  where  the  sun  could  reach  them,  for  seven  months, 
and  there  was  no  sign  of  fading  at  all.  It  was,  of  course, 
an  important  point  in  the  manufacture  of  inks  that  they 
should  not  fade.  With  regard  to  the  French  work,  he  had 
to  confess  that  he  was  ignorant  of  any  that  had  been 
produced  by  the  three-colour  process  without  handwork. 
Most  that  he  had  seen  depended  to  a  great  extent  on  artist's 
work,  either  on  the  negatives  or  on  the  plates.  He  could 
easily  understand  Messrs.  Lumiere*-  hesitation  in  sending 
specimens  ;  for  they  were  valuable,  and  to  have  them  lost 
would  be  a  very  great  trouble.  He  believed  they  prepared 
them  for  the  love  of  the  thing,  and  they  looked  upon  them 
as  their  children. 

Meeting  held  Monday,  Juni   1st,  1896. 


Mil.    B.    E.    It.    XEWLVNDS    IN    THE    CI]  MR. 


JAPANESE  METALLURGY.— PAST  I.— GOLD  AND 
SILVER  AND  THKIli  ALLOYS. 

BY    W.    GOWTAND,    L.R.8.M.,    F.I.O.,    Fa    s. 

Lute  of  the  Imperial  Japanese  Mint. 

Gold  is  called  by  native  writers  the  "King  of  the  Five 
Metals"  because  say  they  it  never  rusts  and  may  be 
melted  many  times  without  appreciable  loss  of  weight. 
Following  the  teachings  of  the  old  Chinese  philosophers, 
it  was  believed  that  under  special  conditions,  other  metals 
could  be  converted  into  gold,  but  this  transmutation  could 
not  be  effected  in  a  laboratory,  as  a  space  of  not  less  than 
200  years  was  required  for  its  completion  even  under  the 
influence  of  celestial  agencies.  Probably,  in  consequence 
of  this  belit  i  in  the  all  important  influence  of  time,  alchemy 
does  not  appear  to  have  been  practised  in  Japan,  and  much 
a-  the  acquisition  of  gold  was  sought  after,  no  records  of 
any  attempts  to  transmute  a  baser  into  the  more  noble 
metal  have  been  banded  down  by  tradition. 
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The  source  of  the  gold  iu  Japan,  as  in  all  countries  in 
early  times,  was  the  sands  of  rivers,  from  which  the  metal 
was  obtained  by  a  series  of  simple  washing  processes.  At 
the  present  day  some  is  still  similarly  obtained,  and  some- 
times from  sands  containing  such  small  quantities  that 
western  washing  processes  fail  to  compete  successfully  with 
the  primitive  methods  of  the  Japanese  gold  washer. 

In  treating  these  sands,  the  coarser  particles  and  pebbles 
were  first  separated  by  a  kind  of  hand-jigging  in  tubs  of 
water  with  a  series  of  circular  baskets  of  bamboo  about 
2  ft.  iu  diameter  and  0  ins.  deep  of  varying  fineness. 

The1'  fines  "  were  then  washed  on  vanning  dishes  of  wood 
about  20  ins.  in  diameter  and  2  ins.  in  depth. 

Sands  containing  not  more  than  ISO  grains  of  gold  per 
ton  can  be  thus  washed  with  profit,  and  a  skilful  washer 
will  detect  the  gold  in  material  containing  only  30  grains 
per  ton. 

The  old  gold  washers  are  said  to  have  received  no  wages. 
sufficient  gold  dust  adhered  to  their  garments,  and  it  is 
naively  added,  that  sometimes  even  a  nugget  became  acci- 
dentally attached,  and  this  was  suffioienl  to  recompense 
them  for  their  labours. 

When  the  sands  anil  gravels  were  unusually  poor  in  gold, 
they  were  treated  by  a  method  of  washing  iu  short  sluices 
in  the  nearest  stream.  These  sluices  were  either  made  iu  the 
stream  itself,  or  trenches  were  dug  parallel  with  it  and  the 
water  of  the  stream  was  directed  through  them  in  a  current 
of  considerable  force.  The  washing  portion  of  each  sluice 
usually  measured  about  20  to  2."j  ft.  long  by  2  to  :t  ft. 
broad. 

The  gravel  was  first  well  washed  at  the  upper  end  of  the 
sluice  and  the  larger  pieces  were  picked  out.  After  this 
rough  washing,  coarsely  woven  straw  mats  were  placed 
lower  down,  and  the  gravel  was  then  shovelled  gradually 
upon  them  in  such  a  manner  that  it  was  carried  over  their 
surfaces  by  the  current.     During  this  operation  the  heavy 


magnetic  iron  sand  and  the  gold  were  caught  between  the 
fibres  of  the  mats.  The  mats  were  then  taken  up  and  the 
concentrated  material  which  had  been  retained  by  them  was 
washed  on  vanning  dishes.  This  method  can  be  strongly 
recommended  for  prospecting  poor  auriferous  gravels  as  the 
appliances  required  are  so  simple.  It  was  tested  in  Yeso 
on  a  large  scale  by  Prof.  II.  S.  Munroe,  an  American 
mining  engineer,  and  from  his  experiments  he  concluded 
that  where  there  was  an  abundant  supply  of  water,  and  with 
the  cheap  labour  available  in  Japan,  gravels  yielding  only 
6  cents  worth  of  gold  per  cubic  yard  could  be  washed  with 
a  small  profit. 

,  In  later  times  mineral  veins  bearing  gold  were  discovered 
and  the  precious  metal  was  separated  from  them  by  washing 
after  the  ores  had  been  reduced  to  powder.  The  appliances 
used  for  crushing  were  of  the  simplest  kind.  The  large 
pieces  of  rock  were  broken  up  with  hand  hammers  to  the 
size  of  large  walnuts,  and  then  reduced  to  coarse  powder  by 
means  of  a  curious  form  of  stamp  which  was  worked  with 
the  foot. 

The  stamp  consists  of  a  horizontal  beam  of  wood  with  an 
axle  set  near  one  end,  resting  in  bearings  on  an  upright 
block.  To  one  end  of  this  beam  the  stamp  head  shod  with 
iron  is  fixed,  and  also  several  blocks  of  stone  to  increase 
the  force  of  the  blow.  The  other  end  is  prolonged  by  fitting 
to  it  a  plank  of  wood  and  on  each  side  of  this  is  an  inclined 
platform.  In  working  the  stamp  the  workman  steps  from 
this  platform  upon  the  plank  at  the  end  of  the  horizontal 
beam  with  one  foot,  resting  his  whole  weight  upon  it  and 
thus  raising  the  stamp  head,  he  then  quickly  steps  back  to 
the  platform  and  the  stamp  head  descends  with  great  force 
into  the  morter.  The  morter  is  generally  cut  out  of  a 
large  block  of  stone. 

After  the  ore  was  thus  roughly  ground  it  was  treated  in 
the  manner  shown  iu  Fig.  1.  which  is  copied  from  an  old 
manuscript  of  last  century. 


Fig.  1. 


Grinding  and  Washing  Gold  Ore. 


The  ore  was  ground  with  water  to  a  fine  pulp  in  a 
horizontal  mill  resembling  a  flour  mill.  When  rich  it  was 
washed  at  once  in  "dolly  "  tubs  and  the  "  concentrates  "  on 
vanning  dishes,  otherwise  it  was  taken  to  the  cistern  shown 
on  the  left  of  the  diagram,  from  which  it  was  allowed  to 
How  on  to  straw  mats,  thence  down  the  inclined  troughs  on 
the  bottom  of  which  long  sheets  of   cotton  cloth    were  laid. 


The  particles  of  gold  were  caught  on  the  rough  surface  of 
the  cloth  and  the  earthy  material  was  carried  away  by  the 
water.  After  a  time  the  cloths  were  washed  in  tubs  of 
water  and  the  gold  separated.  But  little  gold  has  been 
obtained  during  recent  times  by  the  processes  I  have  just 
described,  and  the  chief  sources  of  the  metal  have  been 
silver  ores,  in   which   it   always  occurs,  sometimes  only  to 
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the  extent  of  a  few  pennyweights  or  even  less  per  ton,  but 
occasionally  reaching  as  much  as  3  or  1  ozs.  or  more. 

Japanese  gold  dust  18  always  in  the  form  of  very  small 
flakes,  the  largest  of  which  rarely  exceeds  8  grains  in 
weight  The  composition  of  five  typical  specimens  which 
1  examined  is  given  in  the  following  table  :  — 

Table  I. — Composition-  of  Japanese:  Gold  Dust. 


From  the  Province  of  Iyo. 

From  the 
Province 
of  Buzrn. 

1 

2 

8 

4 

5 

90-52 

9-2;-> 

present 

90-38 
9-  HI 

90-35 
9-10 

87-52 
11-05 

S8-62 

10-30 

It  differs  from  the  gold  dust  of  Korea  in  its  higher 
proportion  of  gold  and  also  in  being  sometimes  associated 
with  iridosmine. 

I  first  discovered  iridium  in  Japanese  gold  dust  in  a 
sample  from  Iyo  in  1881,  but  it  had  been  a  source  of 
trouble  in  old  times  to  the  makers  of  gold  ornaments  for 
the  sword,  owing  to  its  dissemination  through  the  metal  in 
crystalline  particles  as  iridosmine  which  resisted  the  action 
of  their  steel  chisels.  Since  then  my  friend  and  former 
assistant  Mr.  Ivoga,  now  the  chief  assayer  of  the  Imperial 
Mint,  has  found  it  in  some  of  the  coins  of  1716  A.D. 

Uses. — Gold,  although  found  in  many  localities  in  Japan, 
was  never  abundant,  and  the  glowing  accounts  of  the  early 
voyagers  respecting  the  wonderful  richness  of  the  country 
in  gold  have  no  foundation  in  fact.  Doubtless  they  had 
their  origin  in  the  erroneous  assumption  that  the  ornamental 
plates  and  appendages  which  were  seen  to  adorn  the 
principal  temples  and  even  many  ordinary  dwellings  were 
of  solid  gold,  whereas  they  are  only  gilded  copper.  liut 
the  sumptuary  laws  which  were  enacted  from  time  to  time 
prove  that  gold  was  always  a  precious  metal  to  be  used 
sparingly. 

In  1875,  before  which  date  the  miueral  statistics  of  Japan 
are  not  very  trustworthy,  the  total  quantity  of  gold  produced 
in  the  year  was  only  5,599  ozs.;  but  during  the  IS  years 
which  followed,  this  amount  has  been  greatly  exceeded 
owing  to  the  extensive  introduction  of  European  processes, 
and  in  1893,  the  date  of  the  last  returns,  the  annual  pro- 
duction had  reached  23,67."i  ozs. 

One  of  the  earliest  uses  of  gold  was  as  a  coating  for 
other  metals  to  protect  them  from  oxidation  and  for  purposes 
of  display.  Thus  in  the  early  centuries  of  our  era,  we  rind 
it  thus  employed  for  coating  bronze  and  copper  rings  and 
other  objects  for  personal  adornment,  and  iron  horse-bits, 
and  ornamental  appendages  which  were  attached  to  the 
trappings  of  horses. 

In  later  times,  especially  after  the  introduction  and 
establishment  of  Buddhism  in  the  Gth  and  7th  centuries, 
gold  comes  into  use  on  a  more  extensive  scale,  its  chief 
application  being  for  the  gilding  of  bronze  and  wooden 
images  of  Buddhist  Divinities  and  of  copper  vessels  and 
objects  for  ceremonial  purposes,  and  plaques  and  studs  for 
the  decoration  of  shrines.  Considerable  quantities  of 
gold  were  needed  for  their  purposes  as  the  leaves  of  the 
metal  employed  were  of  much  greater  thickness  than  those 
now  used  in  Europe. 

The  method  by  which  the  surface  of  copper  and  bronze 
were  coated  with  gold,  even  in  very  remote  times,  depends 
on  the  use  of  mercury,  and  as  no  ore-  of  mercury  had  then 
been  found  in  Japan  there  is  but  little  doubt  that  the  pro- 
cess had  been  introduced  from  China  where  it  was  known 
some  centuries  11. ( '. 

The  process  is  a  very  simple  one.  The  object  of  copper 
or  bronze  to  be  gilded  was  immersed  in  vinegar  made  from 
the  juice  of  unripe  plums  until  a  clean  metallic  surface  was 
obtained.  It  was  then  washed  with  water  and  dried  over  a 
brazier,  and  mercury  was  applied  to  it  whilst  il  was  still 
warm.  When  the  surface  bad  thus  been  amalgamated,  the 
gold    was  laid   upon   it  in   the  form  of   leaves.      A   stronger 


heat  was  then  applied,  the  mercury  was  volatilised,  and  the 
gold  left  perfectly  adherent. 

Even  up  to  recent  times,  objects  of  solid  gold,  excepting 
those  of  very  small  Biae,  were  seldom  made.  Gold  plate 
was  unknown,  and  in  the  palaces  of  the  wealthiest  military 
nobles,  the  only  vessels  of  the  precious  metal,  either  for 
use  or  ornament,  were  a  few  wine  cups  and  diminutive 
kettles  for  heating  water  or  wine  and  these  were  by  no 
means  common. 

Two  gigantic  fishes  about  9  ft.  in  height  which  adorn  the 
roof  of  the  chief  tower  of  Nagoya  Castle  are  said  to  be  of 
solid  gold  ;  but  some  years  ago  I  had  an  opportunity  of 
examining  one  of  them  and  found  that  like  many  objects  of 
historical  interest  they  are  not  what  tradition  represents 
them  to  he  but  are  only  of  copper  coated  with  gold. 

Gold  jewellry — in  our  acceptation  of  the  term — was  worn 
but  sparingly,  so  that  the  use  of  gold  in  the  art  of  the 
metal  worker  was  practically  confined  to  the  decoration  of 
the  furniture,  of  the  sword,  and  the  fittings  of  the  pipe  and 
tobacco  pouch.  The  latter,  and  also  the  small  ornaments 
"  menuki  "  attached  to  the  sides  of  the  grip  of  the  sword, 
were  often  made  of  gold  of  great  purity.  One  specimen 
which  1  analysed  contained,  gold,  98"  1  per  cent.;  silver, 
1  •  I  per  cent.  ;  copper  and  lead,  0-5  per  cent. 

l-'or  other  objects,  alloys  of  gold  with  silver,  containing 
much  less  gold  and  approximating  in  composition  to  the 
mint  coinages  were  generally  employed. 

In  the  17th  and  18th  centuries  there  were  no  less  than 
three  different  standards  of  fineness  for  the  gold  coins 
issued  by  the  mint,  viz.  :  — 


Per  Cent. 

Per  Cent. 

Percent. 

07-0 

l!S'll 

54-0 
14'0 

and  gold  articles  of  this  period  vary  similarly. 

Hut  in  the  19th  century,  before  the  establishment  of  the 
Imperial  Mint  on  foreign  principles  there  was  a  further 
debasement  of  the  gold  standard,  still  poorer  alloys  were 
issued,  in  which  the  proportion  of  gold  fell  to  35  per  cent., 
20  per  cent.,  and  even  to  12*3  per  cent.  :  the  last  being  the 
poorest  alloy  which  by  any  pretence  might  be  called  gold 
Yet  from  the  peculiar  treatment  to  which  they  were  subjected 
— which  I  will  describe  later — they  are  undistinguishable 
from  pure  gold  in  external  appearance. 

The  16th  century  was  chiefly  remarkable  in  the  annals 
of  goid  for  the  first  coinage  of  the  metal  by  the  Govern- 
ment of  Japan.  In  earlier  times  bags  and  quills  containing 
definite  quantities  of  gold  dust  fulfilled  the  purposes  of  a 
gold  currency,  and  their  use  survived  even  up  to  the  present 
century. 

Japanese  (rold  Coins. — The  first  Government  mint  was 
established  about  1569  A.D. 

One  of  the  first  issues  of  this  mint  was  called  an  oban. 
It  is  a  very  large  coin  in  the  form  of  an  oval  plate,  measur- 
ing 7  ins.  in  length  and  about  4  ins.  in  breadth,  its 
average  weight  being  5"3  troy  ounces,  and  its  average 
composition — 

Per  Cent. 

Gold 7S-81 

SUver 24-00 

Its  actual  value  in  our  money  is  about  18/.  8.«.  The 
inscription  on  the  obverse  is  written  in  Chinese  ink,  the 
Dpper  portion  indicates  its  value,  viz.,  10  rye,  and  the  lower 
is  the  monogram  of  the  master  of  the  mint,  made  especially 
complicated  to  prevent  counterfeiting.  The  reverse  is  an 
illustration  of  the  mode  of  decorating  the  surface  of  metals 
termed  "  tsmhime  "  or  "  hammer  face,"'  in  which  long  shallow 
oval  indentations  produced  by  a  hammer  of  peculiar  form 
are  arranged  in  symmetrical  order. 

Of  the  smaller  coins  of  the  same  date,  which  were  use, I 
in  making  payments  in  ordinary  commercial  transactions, 
the  largest  was  the  "  koban  "  or  one  ryo  piece,  the  value  of 
which  is  one-tenth  of  the  "oban."  It  is  about  2|  ins.  in 
length.     There  was  also  the  "  nibnban  "  or  half  koban 

The '■  ol.an  "  of  the  Keicho  period  (about  1601  A.D.)  is 
composed  of   gold    67-43  per   cent.,  silver  28'50  percent.. 
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and  its  value  is  about  16  guineas.  It  is  chiefly  interesting 
to  us  from  the  curious  texture  of  its  reverse  side,  which  is 
called  "  ishime  "  or  "  stone  face  "  as  it  represents  the  struc- 
ture of  the  surface  of  stone,  and  was  produced  in  early 
times  by  hammering  the  metal  on  a  stone  anvil,  but  later  by 
the  use  of  punches  of  various  forms. 

The  "  Goryoban,"  coined  in  1 S 4 :!  A.I>.,  is  3|  ins.  long, 
weighs  1(>8  troy  ounce,  and  is  composed  of  gold  84-2  per 
cent.,  silver  15" 4  per  cent.  It  is  equivalent  in  value  to 
rive  kobau  or  half  an  nban,  ami  is  probably  the  most  beauti- 
ful of  all  the  old  Japanese  coins.  Oblong  and  square 
pieces  of  smaller  denominations,  vi/,.,  the  half,  eighth,  and 
sixteenth  of  a  kohan,  were  also  made.  ' 


In  addition  to  the  production  of  coins  it  was  also  a 
function  of  the  mint  to  prepare  for  the  Government  from 
time  to  time  large  bars  of  gold  called  "  Iloma,"  which  were 
to  be  kept  in  the  Treasury  as  a  reserve  against  war,  famine, 
or  other  calamities.  An  inscription  on  the  upper  surface 
of  one  of  these  bars  prohibited  its  use  for  any  but  extra- 
ordinary expenditure.  On  another  we  End  "  l'eace  and 
treasure  endure  together,"  meaning  that  "  a  reserve  against 
war  is  a  guarantee  of  peace." 

Many  other  examples  of  the  old  coius  might  be  mentioned, 
but  they  would  scarcely  interest  you,  as  they  all  closely 
resemble  the  above.  They  are,  however,  well  illustrated  in 
the   plates  exhibited,  and   in  the  small  collection  of  repre- 


Separatton  of  Au  from  Ac. 
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scntative  specimens  on  the  table.  The  similarity  which 
the  various  coinages  of  the  Japanese  hear  to  one  another 
is  a  feature  which  we  would  hardly  expect  from  such  an 
artistic  people  ;  the  designs  are  singularly  deficient  iu  artistic 
merit,  and  exhibit  no  traces  of  tliat  fertility  of  conception 
which  distinguishes  all  their  other  works  in  metal. 

Hut  the  methods  pursued  iu  the  old  mints  for  their  pro. 
duction  are  of  special  interest,  as  they  tire  for  the  most 
part  identical  with  these  practised  by  all  workers  in  gold 
and  silver,  almost  up  to  tin-  present  day,  and  many  are 
unique  in  the  art  of  working  metals.  The  operations  are 
all  illustrated  in  minute  detail  in  the  manuscript  rolls 
exhibited,  a  few  of  tin'  most  important  only  1  will  now 
describe  briefly. 

On  the  receipt  el'  gold  bullion  at  the  mint  it  was  neces- 
sary to  determine  the  actual  proportion  of  gold  present  in 
it.  The  assay  was  performed  by  means  of  the  "  touch- 
stone," and  a  series  of  small  bars  or  plates  of  gold  alloyed 


with  definite  proportions  of  silver  according  to  a  decimal 
scale.  These  trial  plates  were  prepared  by  the  Govern- 
ment, and  were  used  not  only  in  the  mint  but  all  goldsmiths 
trares  are  said  t<>  have  been  compared  with  them,  even  in 
mediaeval  times,  in  order  to  determine  their  fineness. 

The  "  touchstone"  is  a  small  flat  piece  of  black  siliceous 
shalr.  The  gold  tu  be  assayed  was  rubbed  on  the  smooth 
surface  of  the  stone,  and  the  colour  of  the  streaks  produced 
was  compared  with  that  of  similar  streaks  made  near  them 
by  robbing  on  it  one  or  more  of  the  definite  alloys.  No 
acids  or  chemicals  were  used.  This  method  is  still  practised 
bj  craftsmen  working  in  gold,  and  by  it  a  skilful  expert 
will  obtain  results  not  differing  in  extreme  eases  more  than 
Hi  parts  in  a  1,(100  from  assays  made  by  our  methods. 

When  the  gold  was  found  to  contain  an  undue  proportion 
of  silver  it  was  submitted  to  a  curious  process  for  the 
separation  of  the  latter  metal.       (Figs.  2  and  3.) 
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It  was  first  reduced  to  a  coarse  powder  by  heating  it  to 
near  its  melting  point  and  then  rubbing  it  on  an  iron  plate 
with  a  stone  or  iron  rubber. 

The  coarsely  powdered  gold  was  then  mixed  with  common 
salt  and  a  certain  proportion  of  clay  and  piled  up  in  the 
form  of  a  cone  on  an  earthen  dish.  The  whole  was  then 
placed  in  a  furnace  containing  charcoal  as  fuel,  and  was 
kept  at  a  red  heat  for  at  least  12  hours,  by  which  means 
the  silver  was  converted  into  chloride.  The  dish  with  its 
contents  was  then  removed,  washed  with  hot  brine  and 
water,  the  silver  chloride  was  dissolved  and  the  gold  left 
in  a  purified  state. 

The  gold  was  then  melted  and  assayed  by  the  touchstone, 
and  if  too  much  silver  was  still  present  it  was  again  treated 
as  above. 

(This  method  was  in  universal  use  in  Japan  up  to  the 
establishment  of  the  Imperial  Mint  in  1870.) 

If  the  gold  was  found  to  be  sufficiently  pure  it  was 
melted  with  the  proper  proportion  of  silver  required  for  the 
coinage  alloy  and  cast  into  bars  in  iron  moulds. 

The  melting  room  of  the  old  mint  contained  furnaces 
of  a  very  simple  kind — mere  cavities  in  the  ground,  lined 
with  fireclay,  to  which  a  blast  is  supplied  by  means  of  a 
box  bellows.     The  fuel  was  charcoal. 

The  Crucible  used  consisted  of  a  thin  inner  cup  of  hard 
porcelain  enclosed  in  an  outer  cover  of  fireclay,  and  its 
construction  affords  a  good  example  of  the  ingenuity  of 
Japanese  metallurgists  in  overcoming  the  difficulties  arising 
from  the  non-refractory  character  of  their  fireclays. 

When  the  gold  bars  were  taken  from  the  moulds  they 
were  hammered  with  sledge  hammers  into  long  plates  of 


suitable  thickness  for  the  coins,  being  annealed  when 
necessary  by  heating  them  over  a  charcoal  tire. 

The  hammered  plates  were  then  taken  to  an  assay 
department  where  they  were  tested  for  copper  by  a  method 
which  is  unique  in  assaying  operations. 

Here  the  metal  was  heated  to  redness  over  a  charcoal 
fire  and  when  at  the  proper  temperature  was  rubbed  with 
a  stick  of  "  hinoki "  (the  wood  of  the  Chamoecyparis  or 
Thuya  obtusa)  and  then  immersed  in  water.  The  presence 
of  copper  and  its  approximate  amount  was  determined  by 
the  colour  and  appearance  presented  by  the  part  to  which 
the  stick  of  wood  had  been  applied.  So  successful  were 
the  old  operators  in  the  application  of  this  test  that  it  is 
rare  to  find  more  than  0  125  to  0' 35  per  cent,  copper  in  the 
old  coins. 

If  the  copper  was  found  to  be  in  excess  the  plates  were 
subjected  to  the  process  of  cupellation  with  lead  for  its 
removal.  Otherwise,  they  were  now  cut  up  with  shears 
into  pieces  of  the  shape  and  approximate  size  of  the 
intended  coins.  After  the  weights  of  these  had  been 
adjusted,  the  peculiar  texture  and  markings  I  have  already 
described  were  given  to  their  surfaces.  The  devices  and  the 
private  marks  of  the  inspectors  were  now  stamped  by  hand 
with  small  iron  stamps  on  each  coin.  They  were  then  sent 
to  the  colouring  room. 

Owing  to  the  large  proportion  of  silver  which,  as  we  have 
seen,  all  Japanese  gold  coinage  alloys  contained,  the  coins 
were  still  nearly  white  in  colour,  and  it  was  necessary  to 
give  them  a  surface  of  gold. 

This  was  effected,  not  by  any  ordinary  gilding  process, 
but  by  dissolving  out  the  silver  from  the  upper  layers  of 
the  allov. 


Fig.  4. 


Colouring  Gold  Coins  in  the  Mint  (I8th  Century). 


The  coins  were  first  painted  with  a  brush  with  a  mixture 
composed  of  iron  sulphate,  copper  sulphate,  potassium 
nitrate,  calcined  sodium  chloride,  and  resin,  made  into  a 
paste  with  water.  They  were  then  carefully  heated  on  a 
grating  fitted  over  a  charcoal  fire.  After  this  they  were 
immersed  in  a  strong  solution  of  common  salt,  washed  with 
water,  and  dried.  By  this  means  the  silver  was  dissolved 
out  from  the  upper  layers  of  the  alloy  and  a  surface  of 
pure  gold  left. 

The  operations  were  repeated,  if  necessary,  two  or  three 
times  for  the  poorest  alloys,  until  the  surface  had  the 
colour  of  fine  gold. 


These  old  processes  were,  with  a  few  trifling  modifi- 
cations, practised  by  all  craftsmen  when  working  in  gold. 

Silver  (Jap.  Gin). 

"  Gin,"  or,  as  it  is  sometimes  called,  "  shiro-kane,"  "  the 
white  metal,"  has  been  in  use  in  the  country  from  an  early 
period. 

The  first  examples  we  have  of  its  use  are  bronze  and 
copper  rings  coated  with  silver,  bands  of  the  metal  encircling 
the  scabbards  of  swords,  and  beads  for  personal  ornament, 
several  of  which  I  discovered  in  the  chambers  of  the  ancient 
burial  mounds. 
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From  this  time  until  the  mediaeval  period  objects  of 
silver  arc  not  very  common.  The  cold  and  sober  colour 
of  tin-  metal  unfitted  it  for  the  gorgeous  display  aimed  at 
in  Buddhist  temples  and  ceremonies,  so  that  it  was  used 
but  seldom  for  their  religious  vessels  or  altar  ornaments. 
Hence,  up  to  near  the  beginning  of  the  16th  century 
specimens  of  a  few  coinages  and  a  few  sword  mounts  are 
the  only  examples  of  its  use  which  are  in  existence.  From 
that  time  there  was  a  marked  extension  of  its  use,  especially 
in  the  form  of  its  alloys  with  copper,  for  the  ornamental 
guards  and  other  furniture  of  the  sword ;  and  in  the  lsth, 
but  more  particularly  during  the  present  century,  objects 
rarelv  made  of  the  metal  heretofore,  such  as  kettles,  vases, 


and  ornaments,  have  lieeu  largely  produced,  many  of  which 
are  masterpieces  of  the  decorative  art  of  the  Japanese 
workers  in  metal. 

The  chief  ores  from  which  silver  was  obtained  in  Japan 
until  recent  times  were  galena,  copper  pyrites,  and  iron 
pyrites,  with  which  were  associated  argentite,  tetruhedrite, 
native  silver,  and  pyrargyrite.  A  common  ore  consisted  of 
copper  and  iron  pyrites,  galena,  and  zinc  blende,  with  one 
or  more  of  the  above-mentioned  silver  minerals,  and  in 
which  in  some  mines  the  copper  pyrites  predominated,  and 
in  others  the  galena.  In  the  former  case  the  ore  was 
smelted  for  copper  and  the  silver  was  concentrated  in  that 
metal ;    in  the   latter  it   was  smelted  as  a   lead   ore,    and 
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the  silver  was  obtained  in  the  lead  reduced.  Ores  of  an 
intermediate  character  yielded  copper  which  sometimes 
contained  large  quantities  of  lead.  Those  which  contained 
less  than  about  20  oz.  of  silver  per  ton  were  concentrated 
by  dressing  up  to  this  value,  or  were  mixed  with  richer 
material  for  smelting,  and  in  all  cases  as  much  of  the  zinc 
blende  as  possible  were  separated  by  hand  picking.  If  they 
contaiued  only  small  percentages  of  lead  or  copper  they 
were  smelted  with  ores  containing  larger  proportions  of 
these  metals. 

No  wet  methods  of  extraction  were  known,  so  that  all 
the  silver  was  obtained  by  furnace  process, is. 

The  silver-bearing  ores  as  they  were  taken  out  of  the 
mines  contained  generally  from  about  fi  to  32  oz.  of  silver 
per  ton  of  ore,  but  occasionally  the  veins  yielded  rich  pockets 
of  ore,  which  in  one  case,  at  the  Handa  mine,  assayed 
2,776  oz.  12  dwt.  per  ton. 

Since  1S7.">,  when  the  annual  outturn  of  silver  was  only 
224,831  oz.,  the  production  has  increased  about  tenfold, 
that  of  1893  having  been  2,226,717  oz. 

There  is  not  a  single  modern  process  in  the  metallurgy  of 
either  silver  or  gold,  which  is  practised  in  Europe  or 
America,  which  has  not  been  introduced  into  the  country, 
especially  for  the  treatment  of  poor  ores,  and  in  future  the 
production  of  these  metals  will  certainly  further  increase. 

The  furnace  which  wa>  universally  used  for  smelting  ;ill 
ores  of  whatever  kind,  I  have  already  described  before  tin- 
Society  (this  Journal,  18'.14,  465,  Fig.  A);  when  thus 
employed  it  was  partially  covered  with  a  thick  semicircular 
lid  of  clay. 

The  process  of  smelting  argentiferous  copper  ore  was 
conducted  as  follows  : — The  furnace  was  first  rilled  with 
ignited  charcoal,  and  after  the  blast  from  the  two  box  bellows 
which  were  placed  behind  it  had  been  started,  a  layer  of 
ore  was  spread  over  the  upper  surface  of  the  fuel,  then  a 
layer  of  fresh  charcoal,  then  a  layer  of  ore,  and  so  on, 
until  a  conical  heap  of  ore  and  charcoal  was  formed  about 
2  ft.  in  height  with  a  base  of  about  3  ft.  in  diameter,  As 
the  charge  melted,  additional  quantities  of  ore  and  fuel  were 
added  until  the  furnace  cavity  was  nearly  full  of  molten 
material,  consisting  of  copper  matte  containing  the  silver, 
and  slag.  The  fire  was  then  raked  away  and  the  slag 
skimmed  off  from  the  matte  with  a  skimming  tool  with  a 
wooden  head. 

The  argentiferous  copper  matte  was  then  reduced  at  once 
to  metallic  copper  by  directing  a  strong  blast  upon  its 
surface  by  a  steeply  inclined  twyer,  a  little  charcoal  being 
placed  around  the  sides  from  time  to  time  to  prevent 
chilling.  When  the  whole  of  the  matte  had  been  reduced, 
the  copper  was  taken  out  of  the  furnace  by  sprinkling  water 
upon  its  surface  with  a  straw  brush,  and  lifting  out  the  thin 
solidified  crusts  thus  formed  with  an  iron  bar.  In  some 
cases  the  matte  was  reduced  to  metallic  copper  in  a  separate 
furnace. 

About  1|  to  2  tons  of  ore  could  be  thus  smelted  in  one 
furnace  per  day. 

The  silver  was  separated  from  the  copper  by  liquidation 
with  lead,  a  process  which  I  have  described  in  a  former 
paper  (J hid.  1894,  463). 

When  the  ores  contain  an  excess  of  lead  and  but  littie 
copper,  the  smelting  process  is  precisely  the  same  as  the 
above,  excepting  that  a  more  moderate  blast  is  used  to 
avoid  as  far  as  possible  excessive  volatilisation  of  lead. 
When  the  charge  has  all  been  melted  down,  the  slag 
skimmed  off  and  a  little  matte  which  is  always  formed 
removed,  the  argentiferous  lead  is  laded  out  into  shallow- 
cavities  in  the  floor  of  the  smelting  house. 

For  smelting  cupriferous  ores  the  furnace  is  an  excellent 
one.  For  lead  ores  it  is  not  satisfactory.  For  example  :  — 
In  smelting  a  galena  in  which  I  found  69  per  cent,  lead  and 
125  oz.  8  dwt.  of  silver  per  ton  of  ore,  only  40  per  cent,  of 
lead  was  obtained,  and  there  was  besides  a  considerable  loss 
of  silver. 

The  argentiferous  lead,  whether  it  is  obtained  from  the 
liquation  of  copper  or  by  the  direct  smelting  of  ores  rich  in 
galena,  is  cupelled  in  the  furnace  6howu  in  Fig.  5. 

A  bellows  is  placed  at  one  side  and  the  blast  is  delivered 
above  the  middle  of  the  hearth  by  a  twyer  bent  at  right 
angles. 


The  hearth  of  the  furnace  is  composed  of  wood  ash,  from 
which  the  soluble  salts  have  been  washed  out  with  water. 
A  square  box  about  3  ft.  wide  and  3  ft.  deep  is  first  fixed  in 
the  ground  forming  the  floor  of  the  cupellation  room,  and 
in  this  the  wood  ash  is  firmly  stamped  down,  the  upper 
surface  of  the  ash  being  about  level  with  the  surface  of  the 
ground.  A  circular  shallow  cavity  12 — 16  ins.  in  diameter 
and  2j  ins.  deep  is  then  made  in  the  surface  of  the  ash  and 
carefully  smoothed.  Ignited  charcoal  is  then  piled  in  the 
cavity  and  slabs  of  fireclay  incurved  at  their  upper  edges 
are  placed  around,  forming  a  rudely  circular  chamber  about 
18—20  ins.  diameter,  which  is  open  at  the  front,  but 
partially  closed  at  the  top  with  a  fireclay  slab. 

The  argentiferous  lead  to  be  cupelled  is  now  placed  on 
the  charcoal,  the  bellows  are  started  gently,  and  whett  the 
metal  has  melted  and  filled  the  cavity  in  the  hearth,  the 
charcoal  is  pushed  away  and  piled  around  the  molten  lead. 
The  lead  being  thus  fully  exposed  to  the  action  of  the  blast 
is  gradually  oxidised,  the  lead  oxide  formed  is  absorbed  by 
the  hearth,  and  any  scoria1  of  infusible  oxides  are  removed 
by  means  of  a  small  skimmer.  More  argentiferous  lead  is 
added  from  time  to  time  if  required,  and  when  all  has  been 
oxidised,  a  cake  of  silver  remains  on  the  hearth.  From 
70  to  90  lb.  of  lead  can  be  thus  cupelled  in  about  three  hours, 
with  a  consumption  of  about  one-fourth  its  weight  of 
charcoal. 

The  silver  thus  obtained  is  generally  very  impure  from 
the  presence  of  copper,  bismuth,  arsenic,  &c,  and  is  hence 
again  cupelled  with  pure  lead  in  another  but  similar 
furnace. 

The  native  metallurgists  were  very  skilful  in  conducting 
this  process,  and  seem  to  have  had  no  difficulty- in  producing 
silver  of  considerable  purity  by  means  of  it.  I  have  assayed 
the  silver  thus  treated  very  often,  and  the  most  impure 
specimen  I  have  ever  found  contained  98  •  5  per  cent,  and 
the  purest  99  "7  per  cent,  silver.  Its  average  composition 
deduced  from  the  assays  of  555  samples  was  99  "3  per 
cent,  silver.  Even  in  very  ancient  times,  during  the  period 
of  the  dolmen  builders,  the  Japanese  seem  to  have  been 
skilled  in  the  metallurgy  of  this  metal,  as  the  silver  beads 
of  that  date  contain  but  very  small  proportions  of  lead  and 
copper. 

In  making  silver  objects,  and  also  for  the  older  coinages, 
the  metal  was  sometimes  used  in  this  pure  form,  but 
generally  small  quantities  of  copper  were  added,  not  for 
the  purpose  of  debasing  it,  but  to  increase  its  hardness, 
and  also  in  order  to  obtain  castings  free  from  vesicular 
cavities- -a  matter  of  some  difficulty  with  pure  silver.  The 
composition  of  some  of  the  older  silver  coins,  sword 
mounts,  &c.  is  given  in  the  following  table:— 

"Old"  Silver  Coins,  Sword  Mounts,  &c. 


Description. 


Silver.   Gold. 


Silver  coin  "  Nishu,"  1773  A.D.  . 

„    "  Nanryu,"  1764  A.D. 

„     "  KO-ichibu,"  1887  „ 

„         „    "Akita       Gimban," 

1854  A.D. 

„     "Nishu,"  1868  A.D. . 

silver  sword  mounts  "  Seppa," 

18th  century. 
Silver  sword  mounts  "  Kojiri," 

18th  century. 
Silver  sword  mounts  ''Fuchi,'" 

18th  century. 
Silver  finger  ring,  19th  century. 


Per 
Cent. 
97-81 
97'55 
99'to 
98-70 


Per 

Cent. 
0-13 
0-20 
0-22 
0-07 


Copper 

with  a  '  .„„,„  . 
little  Analyst- 
Lead. 


84-76     0-04 
97-211      (1-19 


J-im; 

2-25 
0'63 

1-23 

15-20 

2-i;i 


95-90  0-25  3-81 
94-50  0-53  4-97 
65  -  tic  i      0-23  ,  34-17 


Koga. 

Dillon. 

c ;,,i\  land. 

Kogn. 
Gowland. 


Poor  alloys  are  sometimes  found,  although  never  in 
silver  work  by  good  artists,  and  they  may  contain  not  more 
than  50  per  cent,  of  silver,  and  occasionally  very  much  less, 
lint  these  are  generally  special  alloys,  bearing  the  generic 
name  "  shibuichi,"  which  are  not  used  as  or  considered  to 
be  silver,  but  are  employed  by  art  workers  for  producing 
special  decorative  effects  of  colour,  owing  to  the  beautiful 
grey  patina  which  they  may  be  made  to  assume. 
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Unfortunately  they  have  also  been  used  lor  the  sake  of 
pain,  in  the  production  of  what  may  he  termed  counterfeit 
silver  articles,  by  subjecting  them  to  a  series  of  processes 
which  will  he  described  subsequently. 

The  methods  and  processes  practised  by  the  Japanese  in 
the  working  of  silver  are  analogous  to  those  which  I  have 
described  under  gold.  Its  value  was  determined  by  means 
of  the  touchstone  and  trial  plates  or  needles  of  definite 
alloys  of  silver  and  copper — a  method  not  so  accurate  as 
for  gold,  although  a  skilful  expert  will  ascertain  the  pro- 
portions of  the  metal  present  in  a  rich  alloy  within  lj  to 
2  per  cent. 

In  the  old  mints  and  silver  refineries,  the  metal  was 
melted  in  a  furnace  consisting  simply  of  a  hemispherical 
cavity  in  the  floor  of  the  melting  room,  lined  with  refractory 
clay  mixed  with  charcoal.  The  bellows  were  started,  and 
when  the  silver  was  completely  melted  and  the  necessary 
proportion  of  copper  had  been  added,  the  fire  was  raked  off, 
ill,-  molten  metal  stirred  well  with  a  stick  of  pine  wood,  and 
laded  into  iron  moulds  with  an  iron  ladle. 

In  was  never  cast  in  ornamental  forms,  but  always  in 
small  cakes  or  bars,  which  were  fashioned  solely  with  the 
hammer  aud  chisel. 

Crucibles  were  rarely  used  excepting  for  melting  very 
small  quantities  in  the  workshop  of  the  craftsman,  and  then 
the  metal  was  poured  into  moulds  of  stone  (a  volcanic  tuff), 
clay,  or  loam. 

When  bars  of  debased  silver,  i.e.,  silver  containing  undue 
proportions  of  copper,  were  cast,  a  practice  which  unfor- 
tunately was  not  seldom  followed,  even  in  the  old  mints — 
especially  for  commercial  bars — when  the  military  rulers  of 
the  country  were  in  need  of  money,  a  special  mode  of  pro- 
cedure was  adopted.  The  silver  was  then  poured  into 
canvas  moulds,  which  were  set  iu  troughs  of  hot  water, 
the  reason  for  this  being,  that  the  alloy  contained  so  much 
copper  that,  if  cast  in  the  ordinary   way,  the  bars  would 


be  coated  with  a  black  layer  of  oxide  from  the  action  of 
oxygen  of  the  air  on  the  copper,  and  this  was  difficult  to 
remove.  By  placing  the  moulds  under  water  this  oxida- 
tion was  prevented,  and  castings  with  a  clean  metallic 
surface  were  obtained.  Those  bars  were,  however,  of  a 
coppery  hne,  and  this  required  removal.  They  were  there- 
fore heated  to  redness  over  a  charcoal  fire,  and  then 
plunged  into  vinegar — made  from  the  juice  of  unripe  plums 
—  containing  common  salt  in  solution.  After  digestion  in 
this  for  some  hours  they  were  washed  with  water  and  then 
boiled  in  plum-vinegar  without  salt  for  one  or  more  hours, 
when  they  were  washed  with  boiling  water  and  dried.  By 
these  operations  the  copper  iu  the  alloy  was  removed  from 
the  surface  layers  and  a  coating  of  pure  silver  left. 

These  mint  bars  sometimes  contained  only  l.'i  per  cent,  of 
silver.  Yet  so  successful  were  the  Japanese  iu  carrying 
out  this  method  of  treatment  that  these  low  alloys  often 
canuot  be  distinguished  from  purer  silver  without  special 
examination. 

The  operation  of  digestion  or  boiling  in  plum-vinegar  was 
also  practised  for  all  coins  and  other  objects,  even  when  they 
consisted  of  silver  of  considerable  purity.  But  the  chief 
works  by  which  the  old  metal  workers  of  Japan  have  made 
themselves  famous,  not  only  iu  technology  but  in  art.  were 
not  executed  in  either  gold  or  silver,  hut  in  their  alloys. 

Of  these  the  most  important  are  "  shakudo  "  ami 
'•  shibuichi,"  the  former  being  an  alloy  of  gold  with  excess 
of  copper,  and  the  latter  of  silver  with  an  excess  of  the 
same  metal. 

Shakudo. — Shakudo  is  of  a  dark  copper  colour,  differing 
but  little  from  ordinary  bronze,  and  its  value  as  a  decorative 
alloy  is  entirely  dependent  on  the  beautiful  black  patina 
which  may  be  produced  on  its  surface  by  suitable  treat- 
ment. 

Its  composition  is  given  in  the  following  table  of 
analyses  :  — 


Analyses  op  the  Alloy  "  Shaktjdo." 


Gold. 


Silver, 


Oopper. 


Lead. 


Iron. 


Arsenic. 


Total. 


anaVj  -i- 


1 

4' 16 

0-08 

95-77 

100-01 

Kalischer. 

■1 

S-73 

i  •:,-, 

94-50 

O'll                  Trace               Trace 

99-89 

Qowl&nd. 

3 

2-67 

2*06 

94-90 

(i-ll 

99'74 

4 

rjo 

1*24 

98-00 

»•!"'• 

99-75 

5 

1-52 

■mi 

96-10 

0-08 

99-71 

i; 

l'OO 

1-37 

97-40 

0-07 

99-84 

7 

0-48 

0-29 

99-04 

99-82 

Atkinson. 

The  piesence  of  not  less  than  :i  per  cent,  of  gold  is  abso- 
lutely essential  to  obtain  the  finest  black  surface  with  violet 
sheen,  which  is  seen  in  the  choicest  specimens  of  the  alloy. 

There  are,  however,  according  to  the  classification  of  the 
Japanese  craftsmen,  not  less  than  15  grades  of  shakudo  ; 
the  lowest,  which  is  known  as  "  chu  sho,"  contains  only 
traces  of  gold.  The  shakudo  of  the  Satsuma  craftsmen  is 
generally  considered  to  he  the  richest  and  most  valuable, 
although  that  used  by  Ishiguro  Masatsune.  of  Tokyo,  and  by 
one  or  two  others,  approaches  and  often  equals  the  former  in 
excellence. 

The  alloy  has  been  long  known  to  the  Japanese,  but 
there  are  no  records  of  its  first  use,  and  the  date  of  its  origin 
cannot  be  even  approximately  determined.  Perhaps  the 
least  doubtful  of  the  earliest  specimens  known  to  me  are 
the  mounts  of  the  sword  of  Ashikaga  Takauji,  who  held  the 
position  of  shogun  from  1S3S  to  1357,  which  is  preserved  in 
the  temple  of  Itsukushima. 

There  may  be  earlier  examples,  but  it  was  certainly  not 
known  in  the  9th  century. 

The  oldest  specimen  of  Buddhist  art  metal  work  in  the 
decoration  of  which  shakudo  appears,  so  far  as  I  have  been 
able  to  trace,  is  a  reliquary  containing  fragmeuts  of  the 
bones  of  St.  Nichiren  in  the  famous  temple  of  Minobu  (date 
1580). 

Iu  many  temples  there  are  statues  of  divinities  and  saints 
jvhich  are  said  to  be  composed  of  this  alloy,  but  those  I 
have  had  an  opportunity  of  examiuing  were  all  of  ordinary 
copper-tiu-lead  bronze. 

In  the  17th  century  it  was  extensively  employed,  but  the 
finest  examples  of  its  use  as  a  decorative  alloy  are  found  in 


the  guards  and  other   furniture  of  the  sword  of  last  eentuiy 
and  the  first  half  of  the  preseut. 

The  addition  of  gold  to  bronze  in  order  to  obtain  a  black 
patina  has  been  long  known  to  the  Chinese ;  ii  is  hence 
possible  the  Japanese  may  have  learnt  from  them  this 
peculiar  property  of  gold;  but  the  pure  alloy  of  copper  ami 
gold,  the  true  shakudo,  is  essentially  Japanese,  and  is  un- 
approached  in  the  beauty  and  richness  of  its  patina  by  any 
alloy  of  the  Chinese,  either  of  old  or  recent  times.  Its  deep, 
rich  tones  of  black  and  the  splendid  polish  which  it  is 
eajiable  of  receiving,  render  it  alike  a  perfect  ground  for 
inlaid  designs  of  gold,  silver,  and  copper,  and  for  being 
similarly  inlaid  in  them. 

This  alloy,  too.  possesses  physical  properties  which  are  of 
extreme  importance  to  the  worker  in  metals,  and  enables 
him  to  manipulate  and  fashion  it  as  he  desires.  It  can  he 
cast  into  any  form,  can  be  hammered  into  sheets  and  drawn 
into  wire;  no  large  castings  have,  however,  been  made 
of  it. 

The  method  by  which  the  black  patina  is  produced  is  as 
follows: — The  object  is  tirst  boiled  in  a  lye  prepared  by 
lixiviating  wood  ashes,  after  which  it  is  carefully  polished. 
if  uecessary,  with  charcoal  powder.  It  is  then  immersed 
in  plum-vinegar  containing  common  salt  iu  solution,  and 
after  being  washed  with  a  weak  lye  is  placed  in  a  tub  of 
water  to  remove  all  traces  of  alkali.  After  this  treatment 
it  is  digested  in  a  boiling  solution  of  copper  sulphate, 
verdigris,  and  water,  to  which  sometimes  potassium  nitrate 
is  added,  until  the  desired  patina  is  produced. 

It  may  interest  you  to  know  that  the  Japanese  are  still 
adding  to  the    number    of    their    enrioue    alloys,  the    last 
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addition  being  a  variety  of  "shakudo,"  containing  no  gold. 
It  has  been  introduced  by  my  friend  and  former  assistant 
Air.  Y.  Koga  for  the  preparation  of  medals  for  the  soldiers 
who  took  part  in  the  late  war.  It  was  decided  by  the 
Government  that  these  medals  -should  be  made  from  the 
bronze  guns  which  had  been  captured  from  the  Chinese, 
but  that  "  they  must  not  present  an  undignified  appearance 
like  a  cheap  copper  coin,"  but  must  have  a  black  patina 
resembling  shakudo.  After  several  experiments  he  suc- 
ceeded in  producing  an  alloy  with  the  desired  patina  by 
adding  to  the  bronze  id'  the  guns  small  quantities  of  an 
iron  arsenic  speise  termed  "  lujirome,"  containing  00  per 
cent.  Kc  and  32  per  cent.  As.  The  medals,  after  being 
struck  and  carefully  burnished,  are  boiled  in  a  solution  of 
the  following  composition  : — 

Copper  sulphate 2 -5  grras. 

Verdigris 8*8     „ 

Water 2*0  litres. 

Alter  this  treatment  they  possess  a  very  line  black  patina 
almost    rivalling  that  of  "shakudo."      The   above  solution 


I  does  not  differ  very  much  from  those  generally  used  for 
shakudo,  but  it  possesses  this  great  advantage,  that  the 
burnished  surface  of  objects  treated  by  it  is  not  in  the  least 
impaired. 

Shibuichi. — Of  equal  or  eveD  greater  importance  than 
shakudo,  and  certainly  in  more  extensive  use  in  ornamental 
metal  work,  is  the  alloy  of  copper  and  silver  called  "  shi- 
buichi." Its  name  denotes  that  it  consists  of  one  part  of 
silver  in  four  of  the  alloy,  i.e.,  one  part  of  silver  is  alloyed 
with  three  parts  of  copper  ;  but  it  is  rather  a  generic  than  a 
specific  name,  as  under  it  must  be  included,  not  only  two 
other  definite  alloys,  viz.,  "  sambo-gin,''  consisting  of  one 
part  of  silver  to  two  parts  of  copper,  and  "hoji-gin," 
composed  of  equal  parts  of  each  metal,  but  also  several 
other  lower  and  intermediate  alloys.  And  in  fact  the  alloy 
must  generally  employed  by  the  chief  art  metal  workers 
was  not  "  shibuichi,"  in  the  strict  meaning  of  the  term,  but 
'■  sambo  gin." 

The  composition  of  the  members  of  this  group  of  alloys 
is  given  in  the  following  table  :  — 


Analyses  of  Silver  Ai.lovs  of  the  "Shibuichi"  Group. 


Hoji-gin. 


Eiji.gin. 


Sambo-gin. 


Shiho-gin. 


Ansei-gin. 


Mint  Trade 
Bars, 

not;  a.d. 


2. 

Sword  Mount. 
(Kalischer.) 


». 

Mini  Trade 

Bars. 

I71H  A.D. 


1. 
Mint  Trade 

liars. 
1710  A.D. 


Sword  Mount. 
Early  18th 
Century. 


6. 

Mint  Trade 

liars. 

1711  A.D. 


Mint  Trade 

liars. 
1854  A.D. 


Slher 

Gold 

Lead  

50-70 

I'.e  is 
0'12 

18-93 

0-12 

41-60 
58-32 

ii-iis 

32-65 

H7  ■■-•7 
II -(is 

32-07 
67-31 
Trace 

0-53 

211-40 
7SI-58 
11-112 

KiT.ll 

86-48 

11-0-2 

lDii-lill 

100-15 

llK'-C.I) 

100-00 

99-90 

100-00 

100-00 

It  will  be  observed  that  there  i<  a  great  range  in  the  pro- 
portions of  silver  present,  from  13-5  to  50-7  per  cent. 
The  value  of  this  alloy  in  decorative  metal  work  is,  like  that 
of  shakudo,  entirely  dependent  on  its  patina.  It  possesses 
no  special  beauty  when  cast,  its  colour  being  that  of  pale 
gun-metal,  or  a  common  pale  bronze,  but  when  its  surface 
is  subjected  to  appropriate  treatment  it  assumes  a  patina 
of  charming  shades  of  grey,  which  gives  it  a  unique  position 
among  art  alloys.  No  other  affords  the  artist  such  a  delicate, 
unobtrusive,  and  effective  ground  for  inlaid  designs  of  gold, 
silver,  or  other  metals. 

It  was  not  known  to  the  Japanese  in  mediaeval  times  ;  in 
fact,  it  does  not  appear  to  have  been  used  until  much  later 
than  shakudo.  The  descriptions  given  of  the  ornamental 
appendages  of  historical  swords  even  as  late  as  the  17th 
century  do  not  mention  it,  and  the  first  record  we  have  of 
the  alloy  only  dates  from  the  beginning  of  the  18th  century 
(1706  A. I).),  when  it  was  used  in  the  Government  Mint  for 
the  preparation  of  debased  silver  bars,  termed  "  chogin  " 
(trade  silver),  (analysis  No.  1),  which  were  used  for  com- 
mercial purposes.  There  are  several  examples  of  its  use 
in  sword-guards  about  the  same  date,  but  it  seems  then 
to  have  been  chiefly  employed  as  a  substitute  for  a  richer 
alloy,  a  pure  silver  surface  having  been  given  to  it  bv  the 
process  I  have  already  described,  and  not  the  fine  grey 
patina  of  later  times.  The  patina  is  produced  by  precisely 
the  same  operations  which  are  practised  for  shakudo,  the 
solution  in  which  the  objects  are  boiled  having  the  same 
composition  as  that  used  for  the  arsenical  bronze,  with  the 
addition  of  1  c.c.  plum-vinegar  to  each  litre.  1  may  sav 
that  all  the  alloys  given  in  the  table  of  analyses,  including 
No.  8,  yield  a  grey  patina  when  treated  with  this  solution, 
but  the  finest  grey  tints  are  only  obtained  with  those  con- 
taining from  20  to  50  per  cent,  of  silver. 

By  the  use  in  his  designs  of  both  these  classes  of  alloys — 
shakudo  and  shibuichi — together  with  gold,  silver,  copper, 
and  iron,  the  Japanese  craftsman  has  achieved  results  in 
colour  which  are  unrivalled  in  the  metal  work  of  the 
world. 

The  white  of  silver,  the  black  of  shakudo,  the  yellows  of 
gold  of  various  grades,  the  greys  of  shibuichi,  and  the  reds 


and  browns  of  copper — all  he  employs  in  perfect  harmonious 
combinations  to  enrich  the  effects  of  his  sculptured  work, 
and  shows  himself  in  all  to  be  a  true  master  in  the  art  of 
metal  decoration. 

I  have  endeavoured  to  give  you  a  brief  account  of  some 
of  the  strange,  unique,  and  primitive  processes  which  have 
been  practised  by  the  Japanese  for  many  centuries  in  the 
metallurgy  of  gold  and  silver.  They  are  fast  becoming 
obsolete,  and  will  soon  be  forgotten.  The  age  of  steam  and 
of  grimy  works  and  factories  has  set  in,  and  the  craftsmen 
— to  their  eredit.be  it  said — are  rapidly  adapting  themselves 
to  these  new  conditions,  and  are  carrying  out  our  Western 
metallurgical  processes  with  as  much  zeal  and  skill  as  they 
formerly  displayed  in  the  old  methods  of  the  medi;eval 
workshop. 

The  paper  was  profusely  illustrated  by  diagrams,  lantern 
slides,  and  specimens. 

Discussion'. 

In  inviting  discussion  the  Chairman  said  that  he  was  sure 
the  Section  owed  Mr.  (lowland  their  warmest  thanks  for 
his  very  interesting  paper.  That  was  not  the  first  occasion 
they  had  had  to  thank  him  for  appearing  amongst  them. 
Though  now  resident  in  this  country  he  had  spent  many 
years  in  Japan,  and  had  come  back  with  the  most  vivid 
recollections  of  what  be  had  seen  in  that  distant  land.  He 
(the  Chairman)  looked  forward  to  his  giving  them,  out  of 
the  abundant  material  at  his  disposal,  further  papers  on 
metallurgy. 

Mr.  Kershaw,  referring  to  Mr.  Gowlaud's  statement 
that  the  pickling  solution  used  for  producing  the  very  tine 
effects  on  the  gold  alloy  shakudo  contained  2  to  4  per  cent, 
of  gold,  asked  whether  the  same  pickle  was  used  for  treat- 
ing the  shibuichi  gold  coinage.  (Mr.  Gowland :  No.) 
He  also  wished  to  know-  whether  the  chemical  action  of  the 
pickling  solution  in  producing  that  decoration  had  been 
studied,  and  of  what  it  really  consisted. 

Mr.  Gowxand,  in  reply,  said  that  the  composition  of  the 
pickling  solution  was  sulphate  of  copper,  verdigris,  and 
water,  to  which  sometimes  potassium  nitrate  was  added. 
As  to  the  composition  of  the  patina,  Prof.  Roberts-Austen 
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had  worked  on  that,  and  it  Beamed  to  be  <  compound  of 
copper  and  gold.  On  account  of  its  extreme  thinness  it 
was  rery  difficult  to  strip  it  from  the  metal,  but  hr  was  still 
investigating  it,  and  hoped  at  Borne  future  time  to  give  its 
exact  constitution. 

TIIK  ELECTRO-DEPOSITION  OE  /INC. 

BY    -II  l. K  \  l:  i>    COWPRR-OOLEfl. 

Mani  experiments  have  been  carried  out  at  different 
times  with  the  object  of  cheapening  the  process  of  coating 
iron  with  zinc,  and  of  avoiding  the  deterioration  of  the 
qualit)  of  the  material  which  usually  follows  pickling  and 
hot-galvanising,  as  the  records  of  the  Patent  Office  hear 
ample  evidence. 

Amongst  these  improvements  arc  those  based  upon 
electrolytic  methods.  Most  authorities  recommend  a 
current  density  of  15 — 20  amperes  per  square  foot  of  cathode 
surface,  at  anE.M.F.  of  three  volts  at  the  terminals  of  the 
depositing  hath,  the  solutions  employed  being  zinc  sulphate. 
acetate,  or  chloride,  ammonium  chloride  or  tartrate.  An 
improved  electrolyte  invented  by  Merman  has  been  tried  on 
a  commercial  scale,  the  chief  feature  being  the  addition  of 
the  sulphate  of  the  alkalis  or  alkaline  earths  to  a  weak 
solution  of  zinc  sulphate. 

I  have  obtained  good,  bright  deposits  from  a  solution 
composed  of  in  oz.  of  zinc  sulphate  (sp.  gr.  1-1770  = 
19  per  cent,  of  crystallised  zinc  sulphate)  and  .">  oz.  of 
Jerrous  sulphate  to  the  gallon  of  water,  the  anodes  being 
of  lead.  The  iron  salts  should  he  brought  to  the  ferric 
condition,  as  no  deposit  of  iron  can  be  obtained  from  a 
solution  of  a  ferric  salt.  The  generation  of  hydrogen  at  the 
cathode  reduces  the  salt  to  the  ferrous  condition,  which  is 
again  converted  into  the  ferric  by  the  corresponding  oxygen 
liberated  at  the  anode;  the  formation  of  zinc  sponge  is 
thus  considerably  reduced.  Thin  coatings  of  zinc  obtained 
from  aciil  solutions  under  favourable  conditions  are  very- 
adhesive  when  proper  care  is  exercised  in  the  preparation 
of  the  receiving  surface.  I  have  here  some  specimens  of 
zinced  iron  plate,  double  folded,  and  boiler  tubes  which  have 
been  reduced  under  the  steam  hammer  to  one-fourth  their 
original  length,  the  zinc  coating  being  still  intact  and  the 
weight  of  zinc  per  square  foot  averaging  about  f  oz.  Klectro 
deposited  zinc  appears  to  adhere  better  to  surfaces  which 
have  been  cleaned  with  the  sand  blast  than  to  surfaces 
which  have  had  the  scale  and  oxide  removed  with  acid. 

Fig.  I. 


When  zinc  is  deposited  of  a  thickness  corresponding  to 
more  than  1 },  oz  per  superficial  foot  upon  iron  or  steel, 
it  does  not  form  n  continuous  adherent  coating.  Attempts 
have  been  made  by  the  late  Dr.  Leeson  ami  othcr«  to  im  i 
come  this  difficulty  in  the  same  way  as  the  want  of  adhesion 
in  silver-plating  was  overcome,  namely,  by  quickening — 
that  is,  immersing  the  copper  or  copper  alloy  in  an  aqueous 
solution  of  mercury  :  but  in  the  case  of  iron  the  mercurj 
has   to    be  deposited  electrolytically,  a-  the   iron  will  not 


amalgamate  with   the  mercury.    I'nder  unfavourable   con 

ditions  the  zinc  coating  is  of  a  transitory  nature,  its 
durability  being  incompatible  with  hot-galvanising,  as  the 
deposit  is  porous  and  retains  some  of  the  acid  salts,  which 
cause  a  wasting  of  the  zinc  and  rusting  of  the  steel  or  iron. 
I  exhibit  some  specimens  of  zinc  deposited  from  an  acid 
zinc  sulphate  solution  which  have  been  stripped  from 
bright  rolled  steel ;  "hen  held  up  to  the  light  thej  will  be 


seen  to  be  pierced  with  a  number  of  small  holes.     On   the 

other  hand,  -zinc  can  readily  be  deposited  tree  from  pin- 
holes and  ductile,  having  more  the  properties  of  rolled 
instead  of  cast  zinc,  when  the  proper  current  density   and 
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strength  of  solution  are  carefully  maintained.  The  presence 
of  free  acid  appears  to  accelerate  the  formation  of  zinc 
sponge,  as  shown  by  the  following  experiments. 

Each  experiment  was  of  about  17  hours'  duration,  the 
same  solution  and  rolled  zinc  anodes  being  used  in  every 
case. 

Fig.  1  shows  a  zinc  deposit  upon  an  iron  cathode 
from  a  freshly  prepared  zinc  sulphate  solution,  a  fringe  of 
zinc  sponge  having  been  formed  around  the  plate  at  the 
water  line.  As  the  electrolyte  apparently  became  more 
acidi  so  the  amount  of  zinc  sponge  increased,  as  shown  in 
Figs.  •_'  and  :(. 

Zinc  electro-deposited  upon  iron  and  steel  is  found  to 
resist  the  corroding  action  of  a  saturated  solution  of  copper 
sulphate  (Post  Office  Test  for  Telegraph  Wires')  as  well,  if 
not  better  than  zinc  applied  by  the  hot  or  dry  method. 
Fig.  4  shows  the  thickness  of  zinc  required  to  withstand 
varying  number  of  one-minute  immersions  in  a  saturated 
copper  sulphate  solution.  Other  matters  of  serious  moment 
are  the  slowness  of  ordinary  electro-zincing,  the  trouble 
experienced  in  coating  articles  of  irregular  shape,  ami  the 
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iliftieulties  occasioned  by  the  formation  of  loose,  dark- 
coloured  patches.  These  difficulties  ami  the  unhealthy  non- 
raetallie  look  of  the  zinc  coating  obtained  by  the  humid 
process,  its  want  of  brilliancy  and  glitter,  has  prevented 
ordinary  electro-zinced  articles  finding  favour  with  engi- 
neers and  the  trade  for  many  purposes. 

Troubles  arc  also  experienced  from  the  scaling  and  furring 
up  of  the  anodes,  the  electrolyte  constantly  getting  out  of 
order  when  working  with  a  large  current  density,  as  more 
metal  is  taken  out  of  the  solution  than  can  possibly  be 
dissolved  from  the  anodes,  on  account  of  the  rapid  formation 
of  an  insoluble  scale  on  the  surface  of  the  anode.  The 
scale  is  constantly  peeling  off,  and  has  a  tendency  to 
settle  on  the  cathode,  spoil  the  zinc  deposit,  and  forms  a 
thick  sludge  at  the  bottom  of  the  depositing  tank,  rendering 
it  impossible  to  circulate  the  electrolyte  freely.  I  have 
found  the  loss  of  zinc  in  many  cases  to  amount  to  .10  per 
cent.  Figs.  .">  and  11  show  a  plan  and  sectional  elevation  of 
a  plant  suitable  for  depositing  zinc  npon  iron  sheets.  Two 
steel  tanks  arc  provided  for  containing  the  electrolyte,  which 
is  circulated  through  the  regenerating  tanks  by  means  of  a 
small  donkey  pump  or  a  steam  injector,  the  connections 
being  so  arranged  that  the  regenerating  tanks  can  be  charged 

I' iff.  7. 


and  discharged  alternately.  In  the  regenerating  tanks  is 
place. I  from  time  to  time  zinc  dust,  which  is  dissolved  In 
any  free  acid  present. 

The  spent  electrolyte  is  passed  through  a  steam  heater 
(shown  on  the  sectional  elevation,  Fig.  6)  before  being 
injected  into  the  bottom  of  the  regenerator  ;  the  revivified 
liquid,  as  soon  as  the  undissolved  zinc  dust  has  had  time  to 
settle,  is  allowed  to  return  to  the  depositing  tanks  by  gravity. 
I  have  found  the  addition  of  zinc  dust  to  the  electrolyte  to 
In'  the  only  practical  method  of  keeping  the  electrolyte  in 
working  order,  as  zinc  anodes — whether  cast,  rolled,  amalga- 
mated, or  in  the  form  of  granulated  zinc — fail  to  keep  the 
solution  up  to  its  normal  strength.  The  anodes  which  give 
the  best  results  when  working  with  zinc  dust  are  lead.  The 
economy  effected  by  the  use  of  zinc  dust  is  considerable,  as 
it  can  be  obtained  7/.  or  8/.  per  ton  cheaper  than  rolled  zinc 
anodes. 

Figs.  7  and  8  illustrate  a  very  convenient  method  of 
arranging  the  anode  and  cathode  suspension  bars,  enabling 
the  electrodes  to  be  brought  much  .loser  together  than 
would  lie  otherwise  the  ease  ;  it  also  reduces  the  first  cost  of 
the  plant,  and  forms  a  very  stiff  girder,  which  is  an  important 
feature  when  dealing  with  tanks  30  feet  long. 

Fig.  8. 


Sectional  Elevation. 

Figs.  0,  lo,  and   11    illustrate  an   arrangement   of  rotable 
anodes  adapted  to  conform  to  the  irregularities  of  different 


Side  Elevation. 
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Cathodes 


shaped  articles.      In  Fig.  9  four  anode  bars  are  required, one 

cathode  bar  ;  in  Figs.  10  and  11,  three  anode  suspension  bars 
and  one  and  two  cathode  bars.  This  arrangement  of  anodes 
has  been  found  very  convenient  for  the  zincing  of  various 
parts  of  sugar  machinery. 

The  capacity  of  the  dynamo  for  such  a  plant  as  shown  in 
Figs.  Ti  and    6    would   be    4,000  amperes    tit   an    F.M.F.   of 


7  volts,  the  current  being  conveyed  to  the  tanks  by  bare 
copper  strip  having  a  sectional  area  of  1  sq.  in.  for  every 
1,000  amperes. 

Disci  ssion. 

Mr.  F.  1'i.attkn-  wished   to  thank  .Mr.  Cowper-Cole-  t.n 
bis  extremely  valuable  paper,     it  dealt  with  a  matter  of 

great  interest,  and  would  be  read  with  more  than  ordinary 
care    by  people  situated,  as  be    was,    in    a    district    where 
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enormous  quantities  of  the  sulphate  and  other  salts  of  zinc 
were  annually  run  to  waste.  He  would  like  to  ask  whether 
the  electrolytic  zinc  was  comparatively  pure,  as  was  the 
case  with  other  electro-deposited  metals,  and  particularly 
if  the  electrolyte  must  necessarily  he  pure  ;  if  not.  it  seemed 
to  open  up  great  possibilities  for  the  utilisation  of  large 
quantities  of  impure  oxide  of  ziue,  for  which,  apparently, 
there  was  no  market  whatever.  He  referred  chiefly  to  the 
oxides  given  off  in  reverberalory  brass  casting,  which  con- 
tained arsenic,  antimony,  &c.  in  appreciable  quantities  ;  and 
he  would  be  personally  much  indebted  to  Mr.  Cowper-(  loles 
if  he  could  give  any  information  as  to  the  action  of  these 
impurities  in  the  electrolyte,  or  state  if  it  was  in  any 
way  analogous  to  the  behaviour  of  the  same  todies  in  a 
copper  sulphate  electrolyte,  which  ha-  been  very  carefully 
studied.  Mr.  Cowper-Coles  had  stated  that  he  considered  a 
current  density  of  II  to  20  amperes  per  square  foot  to  he 
most  satisfactory ;  he  (the  speaker)  found  that  with  over 
20  amperes  there  was  a  tendency  to  deposit  trees  of  zinc 
round  the  edges  and  on  the  base  of  the  cathode.  He  had 
tried  to  obviate  this  by  dipping  the  cathode  edges  iu  wax, 
but  the  trees  formed  just  the  same  at  the  junction  of  the 
wax  and  metal  Possibly  the  fact  that  copper  cathodes 
were  used  might  bear  on  the  matter,  hut,  curiously  enough, 
the  trees  did  not  form  at  first,  when  the  presence  of  a  zinc 
and  copper  couple  may  have  complicated  the  matter,  but 
after  a  good,  firm  coating  of  zinc  had  been  obtained.  He 
thought  if  Mr.  Cowper-Coles  could  elucidate  these  points, 
it  might  be  of  int!  rest  to  the  Society. 

Dr.  W.  S.  So.1  iuk  said  that  one  very  important  factor 
had  been  omitted  from  the  paper,  namely,  temperature. 
According  to  his  experience  the  question  of  temperature 
considerably  affected  the  deposit  of  zinc.  At  the  freezing 
point  of  water  a  current  density  of  10  amperes  per  square 
mttre  would  produce  a  good  deposit,  hut  as  the  temperature 
rose  it  seemed  necessary  to  increase  the  density,  until  at 
the  temperature  of  30=  ( I.  the  current  density  most  favour- 
able was  about  200  amperes  per  square  metre.  As  the 
current  density  increased  so  also  must  the  electro-motive 
force  be  increased  to  get  the  current  through,  hut  not 
altogether  in  the  same  ratio,  b  !C  tuse  the  specific  resistance 
of  the  hath  would  be  to  some  extent  diminished  by  an 
increase  of  temperature.  Now  the  use  of  high  electro- 
motive force  to  drive  a  large  current  through  a  given 
resistance  would  have  the  effect  of  wanning  the  resisting 
liquid.  That  again  would  modify  the  conditions.  It  is 
clear  therefore  that  some  means  should  he  adopted  of 
keeping  the  hath  at  a  constant  temperature  in  order  to 
obtain  constant  result.-.  There  was  another  point  about 
which  he  would  like  to  have  some  information.  A  lead 
anode  is  used  upon  which  oxygen  must  be  evolved.  In  the 
usual  process  of  forming  accumulators  this  results  in  the 
formation  of  peroxide  of  lead.  If  this  took  place  in  this 
process,  the  consequence  would  he  considerable  polarisation 
and  counter  electro-motive  force,  requiring  increased 
electrical  pressure  to  overcome  it. 

Mr.  Wm,  Thorp  asked  whether  there  was  any  explana- 
tion of  the  fact  that  the  sand  blast  gave  a  better  cleaning 
effect  than  the  acid  process. 

Mr.  W.  F.  Ki:ii>  wished  to  know  whether  any  experi- 
ments had  been  made  with  regard  to  the  durability  of  iron 
coated  by  the  process  just  explained,  when  exposed  to  the 
atmosphere,  especially  in  London.  There  was  an  essential 
difference  from  the  ordinary  coating  produced  by  fusion. 
In  the  latter  case  there  was  an  alloy  of  iron  and  zinc,  as  in 
tin-plating,  which  it  was  almost  impossible  to  remove. 
With  respect  to  the  production  of  pure  zinc  from  impure 
materials  by  electrolytic  processes,  there  always  seemed  a 
difficulty  on  account  of  the  spongy  nature  of  the  zinc  pro- 
duced, and  he  hoped  that  Mr.  Coles  had  got  over  that  I 
difficulty.  It  was  the  chief  difficulty  in  a  process  he  had 
tried,  a  process  which  appeared  to  be  good,  but  there  was 
an  enormous  loss  in  running  the  deposited  zinc  down  into 
bars.  By  putting  half  an  inch  of  petroleum  on  the  surface 
of  the  liquid,  he  found  that  the  deposit  was  less  porous. 
Unless  overcome,  this  difficulty  would  render  it  difficult  for 
this  process  to  compete  with  the  ordinary  one. 


Mr.  Cowper-Coles  intimated  that  he  would  send  his 
reply  to  the  discus-ion  in  writing. 

The  CHAIRMAN  said  that  one  remaik  in  particular  had 
interested  him,  namely,  that  the  process  was  used  in  pro- 
ducing cube-sugar-ma  king  machinery.  Anyone  who  had 
examined  the  articles  put  before  them  would  see  that  the 
surface  of  the  moulds  was  exceedingly  smooth,  and 
that  was  very  necessary  for  casting  sugar.  When  the 
moulds  were  galvanised  in  the  ordinary  way,  their  surfaces 
had  very  often  to  he  coated  with  varnish  to  prevent  the 
nia-s  adhering  to  them. 

,  In  moving  the  customary  votes  of  thanks  to  the  authors, 
he  wished  to  bid  farewell  to  the  Section  as  its  Chairman. 
I»r.  Messel  had  been  elected  to  succeed  him,  and  would, 
he  was  sure,  fulfil  the  duties  of  the  position  in  a  thoroughly 
worthy  manner.  Speaking  for  himself,  he  could  say  that 
he  had  always  had  the  interests  of  the  Society  at  heart,  and 
he  thought  that  the  record  of  work  done  during  the  session 
might  be  regarded  as  id'  a  satisfactory  character. 

-Mr.  Tvrek  moved  that  the  warmest  thanks  of  tho 
Section  be  given  to  Mr.  Newlands  for  his  services  as 
Chairman  during  the  past  two  years. 

Mr.  Wm.  Thorp  seconded  the  motion,  which  was  carried 
by  acclamation. 

Mr.  H.  E.  R  Newlands  briefly  thanked  the  meeting  for 
the  cordial  way  in  which  the  motion  had  been  received,  and 
concluded  by  congratulating  his  successor  on  the  fact  that 
he  would  have  the  able  services  id'  Mr.  John  Heron  as 
Honorary  Secretary  of  the  Section. 

Mr.  s.  t'owi'KU  Coi.ks,  replying  to  Mr.  F.  Platten's 
remarks,  said  he  had  found  zinc  deposited  from  pure 
electrolytes  to  be  free  from  impurities,  hut  if  mnch  ferrous 
sulphate  was  allowed  to  accumulate,  then  considerable 
quantities  of  iron  were  deposited  with  the  zinc.  With 
reference  to  the  formation  of  zinc  trees,  if  the  electrolyte 
were  circulated  rapidly,  so  as  to  produce  skin  friction, 
the  formation  of  trees  was  much  reduced.  Constant  tem- 
perature was  necessary  for  good  deposits;  increase  in 
temperature  reduced  the  resistance  and  therefore  increased 
the  current.  Nahnsen  had  conducted  some  researches  on 
this  point  of  temperature  and  current  density,  and  his 
latest  views,  as  stated  by  Bocher,  were  opposed  to  those 
given  by  Dr.  Squire  as  to  the  advantage  of  working  at 
0°  C.  Lead  peroxide  was  formed  when  lead  anodes  were 
used,  hut  the  peroxide  remained  attached  to  the  anode, 
and  did  not  cause  much  loss  of  free  acid.  Probably  the 
ieason  why  electro-deposited  zinc  was  found  to  adhere 
better  to  sand-blasted  surfaces  than  surfaces  which  had 
been  pickled,  was  that  the  rougher  surface  gave  a  better 
holding. 


NOTES  ON  LABORATORY  A1TAKATUS. 

BY   J.    II.    Cos  IK. 

An  Air  linlh.  —  This  has  been  found  useful  for  drying 
substances  at  temperatures  above  11)11  I'.  It  is  usually 
difficult  to  obtain  a  temperature  much  above,  say,  120°  in 
the  ordinary  air-oven  without  using  a  large  burner,  which 
is  generally  difficult  to  regulate.  The  temperature  also 
varies  considerably  at  different  heights  in  the  oven.  If  the 
substance  is  attacked  by  air  at  high  temperatures  or  gives  off 
other  substances  than  water,  an  estimation  of  the  water  is 
difficult. 

The  apparatus  figured — which  is  made  from  a  square 
"  tin  "  or  copper  box,  with  a  lid  perforated  at  the  top  to 
take   a   thermometer  (T),  the   bulb  of  which    is  level  with 

the  tubes  (A  and  15)  passing  through  the  sides  of  the  box 

is  heated  by  an  Argand  burner  and  supported  on  a  retort 
stand.  Dry  air  (or  other  gas)  passes  though  the  tube  B, 
where  it  undergoes  a  preliminary  heating,  and  then  through 
the  drying  tube  A.  The  substance  to  be  dried  is  placed  in 
a  porcelain  boat,  or  in  a  tube  passing  through  the  cork  of 
A  (by  the  latter  means  precipitates  on  filter  tubes  can  be 
dried).      It    is  usually    sufficient  to    estimate    the    loss    in 
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weight  of  the  substance  in  the  boat ;  but,  if  necessary,  drying 
tubes  can  be  used  to  collect  the  water,  or  special  absorbing 
apparatus  lor  other  volatile  substances. 
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A  temperature  of  over  200r  C.  can  be  easily  obtained  with 
nn  ordinary  Argand  flame  and  maintained  fairly  constant. 
When  a  thermometer  was  placed  inside  as  well  as  one  out- 
side the  drying  tube,  it  was  found  that  the  temperatures 
only  differed  by  a  few  degrees  when  a  water-pump  was 
drawing  air  through  the  system  at  the  rate  of  about  8  litres 
per  hour.  If  this  bath  is  protected  from  draught  any 
temperature  can  be  maintained  within  a  few  degrees  easily. 

A  Glass  Hod  fur  Decantation. — It  is  ofteu  in  quantitative 
operations  desirable  to  wash  a  precipitate  by  decantation  in 
a  beaker  or  flask.  If  a  long  rod  is  used  to  pour  the  liquid 
down  in  transferring,  it  usually  disturbs  the  settled  preci- 
pitate in  the  beaker,  and  is  inconvenient  to  place  in  a 
flask.  A  short  rod,  kept  when  not  in  use  in  a  little  beaker 
afterwards  washed  out  into  the  main  quantity,  is  liable  to  be 
neglected.  A  little  rod  bent  at  one  end  into  a  hook  can  he 
hung  on  the  side  of  the  beaker  or  flask  when  not  in  use, 
and  thus  cannot  be  overlooked  in  final  washing,  and  at  the 
same  time  serves  for  decantation  purposes. 
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ACETYLENE:  LIMITS  OF  EXPLOSIBILITY  til- 

MIXTURES  WITH   AIR,  AXD  DETECTION 

OF  SMALL  PROPORTIONS  IN  AIR. 

BY    FRANK    CLOVES,    D.SC. 

(Summary.") 

The  ease  with  which  acetylene  can  now  be  prepured  from 
calcium  carbide  has  enabled  the  writer  to  determine  t he- 
proportion  of  this  gas  which  must  be  present  in  air  to 
produce  an  explosive  mixture.  It  was  found  that  air 
containing  any  percentage  proportions  between  3  and  82, 
gained  the  power  of  burning  throughout  independently  of 
the  external  atmosphere.  This  is  a  far  wider  range  than 
that  shown  by  an\  combustible  gas  yet  experimented  with, 
and  it  appears  probable  that  the  wideness  of  the  range 
of  explosibility,  duo  to  true  combustion,  is,  in  the  case  of 
acetylene,  increased  by  its  known  power  of  undergoing 
enilolherniic  decomposition. 

The  detection  and  measurement  of  proportions  of 
acetylene  in  air  which  are  less  than  3  per  cent.,  by  the 
observation  of  the  Same  cap  over  a  standard  hydrogen 
flame,  was  found  to  be  entirely  satisfactory ;  and  this 
method  of  detecting  and  measuring  small  proportions  of 
inflammable  gas  in  air  seems  to  be  one  which  is  likely 
to  be  of  use  in  certain  laboratory  processes  of  gas 
analysis. 

Dr.  Clowes  showed  comparative  flames  of  coal-gas  and 
acetylene,  and  also  exploded  definite  quantities  of  acety- 
lene and  air,  and  showed  the  flame  caps  produced  by 
smaller  quantities  than  were  required  to  form  an  explosive 
mixture. 

Discussion. 

Mr.  F.  J.  R.  Caruixa  said  that  in  connection  with  the 
subject  of  acetylene  explosions,  Prof.  Vivian  B.  Lewes 
had  pointed  out  (Journal  of  Gas  Lighting,  May  12,  1896) 
that  one  of  recent  occurrence,  originally  involved  in  some 
mystery,  was  due  to  the  presence  of  phosphide  of  calcium 
in  the  carbide  obtained  from  the  Continent,  which  contained 
this  impurity  owing  to  the  use  of  phosphatic  lime  in  its 
manufacture.  Such  carbide  evolved  phosphurettod  hydrogen 
on  contact  with  water,  which  doubtless  fired  an  explosive 
mixture  of  acetylene  and  air.  Prof.  Lewes  concluded  bis 
letter  with  the  following  caution,  which  was  well  worth 
quoting: — 

"The  present  manufacture  of  acetylene  from  impure 
carbide,  and  the  sale  and  use  of  automatic  acetylene 
generators  utterly  unfitted  for  the  purpose  for  which  they 
are  intended,  is  fraught  with  very  grave  danger  ;  and  1  fear 
that  in  the  next  few  months  you  will  have  to  record  many 
such  accidents.  This  is  the  more  to  be  deplored,  as  the 
undue  haste  to  employ  this  most  beautiful  illuminant  will 
only  result  in  unjustly  discrediting  it." 

Bad  Dr.  Clowes  any  experience  of  this  impurity  in  the 
carbide  that  he  employed? 

Mi.  .1.  T.  Win. n  said  that,  when  on  the  Continent,  he  had 
seen  several  acetylene  lamps,  and  in  Paris  there  was  actually 
a  little  paper  which  was  called  L'Acitylhne,  which  pushed 
the  thing  in  an  extremely  vigorous  way.  There  were 
articles  in  it  about  the  gas  every  week — some  of  them  good 
onos — an,i  it  appeared  that  they  were  shipping  the  carbide 
in  large  quantities  from  America.  It  was  produced  there 
by  water-power  from  .Niagara,  and  to  compete  wfth  them 
under  such  circumsiaii.es  in  thi~  country  was  quite  hopeless, 
as  they  must  inevitably  produce  it  in  America  at  a  much 
cheaper  rate.  A  friend  of  the  speaker's  had  called  his 
attention  to  an  article  in  the  Figaro  of  June  1st  by  a 
French  chemist,  M.  Eniile  Gautier,  in  which  he  wrote 
about  tie  "  Domestic  Uses  of  Acetylene."  He  made  in  the 
course  of  it  some  remark-  al.oui  the  gas   being  a  paradoxical 
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body,  and  ho  said  that  if  one  tried  experiments  with  it  in 
small  quantities  by  grammes  and  drops  the  risks  in  using 
acetylene  were  negligible,  but  when  it  came  t  i  using  it  in 
large  quantities  it  was  quite  another  problem.  He  went  o  i 
tci  say  :  '-  To  put  water  on  to  a  mass  of  carbide  equal  to  a 
dozen  kilogrammes  would  be  like  lighting  a  cigar  in  a 
powder  magazine  1  "  He  said  :  "  I  In  the  Other  hand,  acety- 
lene can  only  be  used  when  chemically  pure,  and  that  purity 
so  far  is  only  a  myth."  The  object  seemed  to  be  to  point 
out  that  the  only  way  to  use  acetylene  was  in  its  liquid  form. 
M.  Raoul  Pictet  had  been  able  to  solve  the  problem  in  a  verj 
practical  manner,  and  had  devised  a  chemical  means  of 
purifying  the  gas  ami  delivering  it  in  a  liquid  form  lor  use. 
He  had  also  devised,  though  it  would  be  too  lengthy  to 
explain  in  detail,  a  better  means  of  using  the  solid  form  of 
carbide  without  danger  of  explosion.  A  company  was 
bring  formed,  or  had  been  formed,  to  deliver  pure  liquid 
acetylene  in  the  way  that  compressed  gases  were  now 
delivered  in  this  country.  M.  Gautier  said  that  the  pro- 
blem was  solved,  and  that  acetylene  in  the  future  would  put 
all  other  gas  flames  in  the  shade  !  Mr.  Wood,  in  conclu- 
sion, said  he  would  like  to  ask  Dr.  Clowes  one  question,  and 
that  was,  that  acetylene  being  such  a  curious  body,  and 
being  able  to  explode  without  any  oxygen,  whether  there 
was  not  some  danger  of  its  lighting  back  when  burnt 
without  a  special  jet  ? 

Mr.  K.  M.  Caven  said  there  was  one  question  he  would 
like  to  ask  with  regard  to  the  flame  caps.  Was  not  a 
flame  cap  a  kind  of  local  explosion  ?  He  Bupposed  the  lower 
explosion,  from  a  standpoint  of  theory,  was  really  a  flame 
■  ap  of  infinite  length. 

Dr.  CtOWl  S,  in   repl\  ,  sail  I    that  there  was  no  doubt    that 

many  of  the  accidents  which  had  arisen  from  the  use  of 
acetylene  had  been  due  to  the  impurity  in  the  carbide. 
The  early  reports,  which  came  generally  from  the  I  lontinent, 
that  when  acetylene  came  into  the  air  the  gas  would  explode 
spontaneously,  undoubtedly  owed  their  origin  to  the  presence 
of  phosphuretted  hydrogen.  Phosphide  had  been  found  in 
the  carbide  and  phosphuretted  hydrogen  in  the  gas,  but 
they  were  now  making  the  carbide  sufficiently  free  from 
phosphide  to  be  free  from  danger.  The  carbide  they  had 
been  using  that  evening  had  been  tested  very  carefully, 
and  was  certainly  free  from  phosphorus.  He  was  afraid 
that  acetylene  lamps  on  the  Continent  had,  so  far,  not 
been  very  successful.  A  friend  of  his  in  Switzerland 
informed  him  recently  that  he  had  a  lamp  which  would 
burn  sometimes  an  hour  and  sometimes  an  hour  and  a  half, 
and  then  would  not  burn  again  until  it  had  been  recharged ; 
an  I  that  it  generated  the  gas  much  faster  than  it  could  be 
burnt,  thus  leading  to  offensive  pollution  of  the  air.  He 
had  never  found  acetylene  burning  hack  in  a  cool  tube.  As 
they  had  seen  in  an  experiment,  they  could  get  it  to  burn 
back  when  the  tube  was  hot,  but  even  then  the  store  of 
cold  gas  was  not  fired  or  exploded.  There  was  no  doubt,  as  ! 
had  been  suggested,  that  the  flame  cap  was  simply  the  area 
of  combustion  maintained  by  the  heat  of  the  flame.  If 
they  gradually  increased  their  quantity  of  combustible  gas, 
the  flame  cap  gradually  merged  into  a  mass  of  flame,  aud 
so  became  an  infinite  flame  cap,  but  this  was  not  permanent 
as  an  ordinary  flume  cap  was. 


THE  AMOUNT  OF  All!    CONTAINED  IN  WATER. 

BY    J.    M.    C.    PATOX. 

Condrxsixg  steam  engines  are  in  common  use  wherever 
supplies  of  water  are  plentiful.  The  water  always  contains 
some  air  and  other  gases,  but  about  the  quantity  of  the 
air  and  gases  there  appears  to  be  some  uncertainty. 

Most  writers  on  the  steam  engine  content  themselves 
by  saying  that  "  the  water  used  for  steam-engine  purposes 
invariably  contains  more  or  less  air,  and  if  this  were 
allowed  to  accumulate  in  the  condenser  the  vacuum  would 
gradually  become  destroyed,"  and  they  then  give  some 
empirical  rule  for  size  or  proportion  of  air  pumps. 


If  the  water  contained  no  air  or  gas,  the  function  of  the 
pump  emptying  the  condenser  would  be  simply  to  remove 
water,  the  volume  of  which  i-  known;  but  this  pump  has 
also  to  remove  an  unknown  quantity  of  air,  and  conse- 
quently in  practice  the  sizes  of  the  pumps  are  found  to 
vary  very  much. 

It  is  usual  to  define  the  size  of  the  air  pump  as  having 
a  proportion  or  ratio  compared  with  the  volume  swept  by 
the  piston  of  the  steam  engine. 

At  a  recent  trial  of  an  American  man-of-war  with  triple 
screw  engines  aud  independent  air  pumps,  the  pumps  were 
found  to  have  a  volume  ratio  of  88-9,  75- 7,  and  (if  -6,  or 
,an  average  of  72  taken  over  the  three  engines.  This  ratio 
of  S8-'.i  is  the  best  of  which  I  have  a  record.  In  this  case, 
with  a  surface  condenser,  the  air  pump  is  removing  all  the 
water  fed  into  the  boilers,  and  also  the  air  which  leaks  into 
the  vacuum  sections  of  the  engine,  but  it  is  not  dealing 
with  the  actual  condensing  water.  In  these  pumps,  with  a 
ratio  of  72  to  1.  the  feed  water  would  only  he  about  one- 
eighth  of  the  volume  swept  by  the  pump  pistons.  The 
water  entering  the  pumps  from  "the  hot  well  would  be  very 
free  from  air,  and  if  ii  be  assumed  that  this  air  occupied 
three-eighths  of  the  pump  capacity,  then  we  have  one-half  of 
the  pump  capacity  left  to  deal  with  the  air  due  to  leakage. 
In  the  present  ease  this  means  that  a  pump  having  a 
capacity  equal  to  72  by  2,  or  T-iTth  part  oi  the  volume  swept 
by  the  piston  of  the  low-pressure  cylinder,  is  sufficient  for 
the  removal  of  aii-  due  n,  leakage.  The  efficiency  of  such  a 
pump  being,  say,  about  50  percent.,  it  follows  that  ^th 

represent-  the  real  volume  of  this  air  in  vacuo.  If  tins  is 
divided  by,  say.  L2,  we  find  tin-  volume  of  air  at  atmo- 
spheric pressure  is  about  3.'-(1th  part  of  the  volume  swept  by 
the  low-pressure  piston.  In  the  present  case  this  means 
less  than  lo  cb.  It.  per  minute,  or  the  total  leakage  area,  is 
represented  In  a  hole,  say,  about  .^th  of  a  square  inch'  in 
cross  section  ;  this,  »,th  engines  developing  over  21,000  h.p. 
and  including  the  leakage  from  about  20  auxiliary  engines 
with  tlnir  pipes  and  connections,  must  certainly  be  looked 
on  as  a  satisfactory  result. 

Having  now  considered  a  favourable  case  where  the 
condensing  water  does  not  give  up  its  air  to  the  pump,  and 
having  seen  within  what  small  compass  leakages  of  air  may 
be  brought,  we  may  now  proceed  to  look  into  an  ordinary 
case  where  the  condensing  water  with  the  air  it  contains 
have  also  to  pass  through  the  air  pump. 

In  ordinary  horizontal  condensing  engines  it  is  a  very 
common  practice  to  make  the  diameter  of  the  air  pump 
one-third  of  the  diameter  of  the  steam  cylinder  when  both 
have  the  same  stroke ;  in  other  words,  the' ratio  of  volumes  is 
9  to  1.  (In  special  cases— for  instance,  in  the  tropics— the 
ratio  may  be  even  one-sixth  instead  of  one-ninth.)  Com- 
pare this  with  the  88  ■  9  ratio  found  in  actual  practice  under 
different  conditions.  The  difference  is  caused  by  the 
presence  of  the  condensing  water  aud  its  air,  combined  with 
the  need  for  a  general  design  of  such  a  character  as  to  be 
able  to  deal  with  any  ordinary  or  average  conditions  of 
working. 

Speaking  broadly,  it  may  be  said  the  air  leakages  are  so 
small  as  to  be  almost  negligible  in  good  practice,  and  the 
air  pump  has  to  be  designed  to  deal  with  the  condensing 
water  only ;  the  usual  margin  for  contingencies  will  cover 
all  else. 

The  volume  of  condensing  water  is  arrived  at  with  prac- 
tical accuracy  by  a  very  simple  calculation  when  the 
working  conditions  are  known,  but  for  the  present  purpose 
we  may  say  that  in  this  country  the  quantity  will  usually 
he  from  25  to  35  times  the  boiler  feed  water. 

The  question  now  arises,  what  quantity  of  air  will  enter 
the  condenser  with  every  100  cb.  ft.  of  water  ? 

( Ine  authority  on  water  analysis  says:  "  Water  is  capable 
of  absorbing,  in  a  greater  or  less  degree,  every  gas  and  every 
vapour  which  is  placed  in  contact  with  it."  All  water 
which  has  been  kept  in  open  vessels  is  necessarily  charged 
with  nitrogen  aud  oxygen  gases,  inasmuch  as  these  gases 
form  the  chief  constituents  of  the  atmosphere.  And  if  any 
sample  of  water  be  freely  shaken  up  with  large  volumes  of 
air,  it  will  presently  become  charged  with  nitrogen  and 
oxygen  in  certain  well-ascertained  proportions,  depending 
on  a  physical  law.     A  litre  of  water,  freely  shaken  up  with 
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large  volumes  of  air  at  15°  C,  will  absorb  1 7  •  93  c.c.  of  air, 
the  composition  of  which  is  : — 

Vols. 

Nil  n  igen 65"  1 

Owen  M-9 


These  figures  agree  with  the  theoretical  amounts  cal- 
culated on  the  co-elliciciit  of  absorption  of  each  gas,  as 
given  by  Bunsen,  viz.,  0*0148  for  nitrogen  and  0  0299  Eor 
oxygen,     nulls    ■    79  =  65- 1,  and  0-0299    •   21     =34-9. 

The  figures  given  deal  with  saturated  waters,  but  in 
their  natural  condition  many  waters  may  be  far  from 
being  saturated. 

An  old  examination  of  Thames  water  at  Woolwich 
showed  carbonic  acid  48"3  C.C.,  nitrogen  1-Ti  C.C.,  and 
oxygen  0*25  c.c. ;  total  63-03  c.c.  Here  the  volume  of 
oxygen  is  very  small,  owing  to  the  presence  of  sewage. 

Another  examination  of  Thames  water  at  Kingston 
showed  total  gases  ">2-7  c.c,  formed  of  carbonic  acid  AU  -3, 
nitrogen  15-0,  and  oxygen  7-4  c.c,  thus  indicating  nitro- 
gen and  oxygen  in  about  the  theoretical  proportions  for 
fully  aerated  water. 

The  power  of  water  to  absorb  gases  increases  with 
increase  of  pressure,  but  at  present  we  are  dealing  with 
atmospheric  or  normal  pressures  only. 

It  will  be  noticed  that  the  proportions  of  nitrogen  and 
oxygen  in  the  water  are  not  the  same  as  in  ordinary  air. 
but  the  amount  of  oxygen  is  greater.  This  point  suggests 
that  when  these  gases  are  given  off  in  vacuo,  the  larger 
proportion  of  oxygen  may  to  some  extent  account  for  the 
well-known  rapid  rusting  away  of  wrought-iron  bolts  and  nuts, 
&C.  in  the  interiors  of  both  condensers  and  air  pumps. 

I  now  repeat  the  question — What  quantity  of  air  will 
enter  the  condenser  with  every  100  cb.  ft.  of  water  ? 

Is  water  from  ordinary  sources  usually  fully  saturated 
with  air? 

At  the  temperature  found  in  a  condenser,  does  the 
water  give  off  carbonic  or  other  gases  in  greater  quantity 
than  existed  in  a  free  state  in  the  water  before  it  entered 
the  condenser  ? 

The  usual  test  for  air  seems  to  involve  boiling  the  water. 
Does  this  give  a  correct  report  of  the  amount  of  gas  in  the 
cold  water  i 

After  water  has  given  off  its  air  in  a  vacuum,  how  much 
air  does  it  take  up  during  its  passage  through  a  tower  of 
fascines,  or  other  cooling  apparatus,  such  as  is  used  when 
the  water  is  at  once  cooled  and  re-used  ': 

Discussion. 

The  CHAIBMAU  said  the  question  had  been  put  in 
such  a  form  that  it  really  opened  up  a  very  big  discussion. 
He  would  like  to  a>k  if  there  was  anyone  present  who  was 
prepared  to  answer  the  main  question.  It'  there  was  not, 
they  must  not  think  he  desired  to  apply  the  closure,  but  he 
thought  it  would  be  desirable  fir^t  to  have  the  note  printed. 
and  then  discuss  it  at  the  next  meeting. 

.Mr.  It.  M.  Cavjn"  gave  some  particulars  and  a  table  from 
Thorpe's  Dictionary  as  to  the  gases  dissolved  in  water. 
(See  Thorpe's  Diet.  Appl.  Chem.,  Vol.  111.,  9G4.)  He 
said  it  had  been  thought  that  the  small  proportion  of 
oxygen  present  in  waters  w.is  due  to  the  absorption  of  this 
constituent  by  oxidisable  organic  matter,  but  this  could  only 
apply  to  surface  waters.  The  small  quantity  present  in 
deep  well  waters  which  were  free  from  organic  pollution  was 
a  remarkable  fact  for  which  no  explanation  could  at  present 
be  given.  The  large  proportion  of  CO,  in  Thames  and 
deep  well  water  is  due  to  calcium  bicarbonate. 

Volumetric  percentage  (or  cb.  ins.  per  100  cb.  ins.)  of 
air  dissolved  in  distilled  water  to  saturation  at  0  C.  and 
7fio  mm.  pressure  was  as  follows  : — 

N r.-.so 

0 0-824 

CO 0-71'-. 

3-120 

s,,ft  waters  were  probably  al t  saturated  with  N  and  0 

it  their  respective  temperatures,  though  not  with  CO.. 


The  discussion  was  then  adjourned  until  the  next  meeting. 

Erratum. 

This  Journal.   Ma}  lsyr,,  :;2.j. — In  date  of  meeting,  for 
■  April  1  .".til  "  read  "  May  13th." 

t*orhsf)irf  j&rrticm. 

Chairman:  C.  F.  T, /',,,. 
Vicc-Chtiirman:  J.  J.  Hummel, 

Committee : 


II.  K.  Aykroyd. 
./.  E.  Bedford. 
F.  II".  Branson, 
T.  Fair!, ,,. 
N.  Farrant. 
A.  Hess. 


w.  Leacb* 
U.Mtli.  Slackey. 
A.  (I.  Perkiu. 
C.  It"  a 
Geo.  Ward. 
Thorp  Whitaker. 


Hon.  Local  Secretary  ami  Treasurer  : 
H.  R.  Procter.  Yorkshire  College,  Leeds. 


The  names  in  italics  are  those  of  Members  of  Committee  who 
retire  at  the  end  of  the  current  session. 

The  following  have  been  elected  to  till  the  vacancies, and   will 
take  office  in  July  next :— Chairman  :  Thus.  F.-iiiliy.     I'j, 
man:  Christopher  Rawson.     Committet  :  J.Coben,  J.  K.  Denison, 
T.  Glendinnintr,  F.  \V.  Richardson,  and  A.  Smithells. 


Meeting  held  tit  tin  Queen's  Hotel,  Leeds,  on  Monday, 

.Ion,-  is/,  1896. 


MB.   C.    KAWSON    IX   T1IK    en  ill;. 


TITANIUM  OXIDE  AS  A   MORDANT    FOB    WOOL, 

TOGETHER  WITH  A  NOTE  ON  ZIRCONIUM 

AND  CERIUM  OXIDES. 

BY    JOSEPH    BARXKS,    F.I.C. 

MORE  than  11  years  ago  I  discovered  the  property  which 
oxide  of  titanium  has  of  combining  with  polygctietic 
colouring  matters,  and  showed  that  it  could  be  applied  as 
a  mordant  to  cotton  in  the  same  manner  as  alumina  and 
would  produce  shades  somewhat  resembling  those  yielded 
by  the  latter  substance  (this  Journal,  4,  310).  ]„  "iss;  | 
dyed  samples  of  cotton  yarn  by  means  of  titanic  oxide 
mordant,  and  these  were  exhibited  at  the  Manchester 
Exhibition  in  the  show  case  of  Messrs.  Kearus,  Allan,  and 
Co.  No  notice  of  these  appeared  in  any  of  the  English 
publications,  but  they  were  reviewed  by  Dr.  O.  N.  Witt. 
in  Dingler's  Poli/t.  Journal  and  Die  Chem.  Industrie. 
Beyond  this  no  mention  has  been  made  in  any  journal 
or  text-booh  with  reference  to  this  property  of  titanic 
oxide.  The  reason  why  the  matter  has  not  attracted  any 
attention  is  probablj  owing  to  tin'  fact  that  the  colours 
obtained  on  cotton  presented  no  striking  characteristics! 
ami  that  they  were  no  more  than  could  be  easily  obtained 
by  the  use  of  commoner  materials,  and  also  owing  to  the 
generally  prevailing  idea  that  titanium  was  arare  element 
and  one  not  likely  ever  to  enter  into  serious  competition 
with  the  common  and  easily  obtained  oxides  of  chromium, 
aluminium,  and  iron.  Quite  recently  it  occurred  to  me  to 
try  the  effect  of  a  titanium  mordant  on  wool.  The  reason 
why  this  substance  had  been  tried  on  cotton  only  was 
because  I  w.i,  at  that  time  interested  in  the  dying  solely 
of  vegetable  fibres.  I  found  upon  making  preliminary 
trials  on  wool  that  the  oxide  of  titanium  was  really  an 
excellent  mordant  for  animal  fibre,  and  was  just  as  easy 
of  application  as  those  which  are  usually  made  use  of,  and 
further  that  it  appeared  to  possess  properties  which  would 
make  it  possible  to  produce  shades  which  could  not  be 
obtained  by  any  mordants  hitherto  employed.  Then,  again, 
there  is  the  fact  that  the  element  titanium  is  much  more 
abundant  than  i*  generally  supposed,  anil  that  during  recent 
vears  it  has  been  found  in  very  large  quantities,  and  i* 
now  thrown  awa\   as  a  waste  product.      Having  made  a  few 

more  experiments  with  this  substance,  and  having  convinced 
myself  that  aparl  from  the  scientific  interest  which  tb< 
qui  ition  incuts,  that  there  is  a  probability  of  a  com- 
mercial devchq nt    in   the  use  of  oxide  nt  titanium  as  a 

mordant.    I    il ght    it    worth    while    to    again    bring    the' 
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subject  before  this  Society,  ami  to  lay  before  it  a  few 
results  which  I  have  obtained  in  its  application  to  animal 
fibre. 

I  Ixide  of  titanium  is  said  to  be  used  in  the  manufacture 
of  artificial  teeth,  and  to  enter  into  the  composition  of  a  | 
certain  glaze  for  earthenware  :  further  than  this  I  am  not  ' 
aware  "I  am  practical  application  to  which  it  has  been  put, 
and  seeing  that  this  substance  is  one  which  has  hitherto 
never  entered  into  questions  of  practical  interest  to  the 
dyer,  I  may  he  excused  for  occupying  a  little  of  your 
time  in  giving  a  brief  description  of  its  more  important 
properties. 

The  element  titanium  has  an  atomic  weight  of  48.  In 
the  periodic  classification  it  comes  between  carbon  and 
zirconium,  which  form,  together  with  cerium  and  thorium, 
the  even  series  family  of  Group  IV. — the  odd  series  of  the 
same  group  being  silicon,  germanium,  tin,  and  lead.  Its 
richest  ores  are  rutile,  <  r  titanium  dioxide,  and  titanate  of 
iron,  or  ilmenitc.  lirookite  and  anatase  are  rarer  forms  of 
zitaniura  dioxide.  It  is  a  very  widely  distributed  element, 
and  exists  in  much  greater  quantities  than  was  formerly 
supposed.  The  number  of  minerals  in  which  it  is  found 
is  very  great,  and  it  has  been  shown  to  exist  in  the  sun's 
atmosphere.  Bauxite,  a  mineral  which  has  of  late  years 
been  obtained  in  large  quantities  in  Ireland  for  the 
manufacture  of  sulphate  of  alumina,  contains  considerable 
quantities  of  oxide  of  titanium,  varying  from  2  per  cent,  to 
10  per  cent.  A  sample  which  I  have  here  contains  G' 4'2 
per  cent.,  the  bulk  of  which,  viz.,  .V37  per  cent.,  enters 
into  solution  along  with  the  alumina  when  the  ore  is 
treated  with  vitriol,  and  is  then  reprecipitated  as  meta- 
titanic  acid  upon  boiling  the  clear  solution.  Titanium 
exists,  in  more  or  less  quantities,  in  most  clays,  and  in  some 
samples  the  amount  is  considerable.  New  Zealand 
magnetic  iron  sand,  of  which  there  are  immense  deposits, 
contains  from  7  per  cent,  to  10  per  cent,  of  oxide  of 
titanium.  According  to  recent  investigations  it  appears 
that  this  element  exists  in  notable  quantities  in  the  ash  of 
many  plants  ( t '.  E.  Wait,  Journ.  Amer.  Cheni.  Soc.  1 890, 
is,  402). 

Of  the  better  known  elements,  tin  and  silicon  are 
most  closely  allied  to  it  in  the  general  habitude  of  their 
compounds,  and  titanium  may  be  considered  to  hold  an 
intermediate  position.  It  may  be  obtained  in  the  metallic 
condition  as  a  dark  powder  by  heating  sodium  in  the 
vapour  of  titanium  chloride  This  powder  burns,  when 
heated  in  the  air,  with  great  brilliancy,  and  dissolves  in 
hydrochloric  acid,  forming  a  violet  solution  of  titanous 
chloride.  This  is  a  higher  chloride  than  the  tin  chloride 
which  would  be  formed  under  similar  circumstances,  and 
may  be  termeda  sesqui-chloride  (Ti  .01,,).  Titanous  chloride 
and,  indeed,  all  titanous  salts,  are  more  prone  to  oxidation 
even  than  the  stannous  compounds.  The  anhydrous  tetra- 
chloride is  produced  by  beating  the  oxide,  mixed  with 
carbon,  in  a  current  of  chlorine.  It  is  formed  at  a  lower 
temperature  than  the  corresponding  silicon  chloride.  It 
may  also  be  produced  by  heating  the  oxide  in  a  mixture  of 
chlorine  and  carbon  monoxide.  It  is  a  heavy,  strongly- 
fuming  liquid,  boiling  at  136°  C,  and  may  easily  be 
obtained  free  from  iron  by  distillation.  When  mixed  with 
a  small  quantity  of  water  it  forms  a  solid  o.xychloridc. 
which  is  soluble  in  a  further  addition  of  water.  Alkalis 
throw  down  from  this  solution  a  hydrated  oxide,  which, 
unlike  the  hydrated  oxides  of  tin  and  silicon,  is  insoluble 
in  caustic  soda  or  potash.  It  may  he  dissolved  in  cold 
mineral  acids  and  in  alkaline  oxalates,  fluorides,  and 
tartrates.  When  its  solution  in  hydrochloric  or  sulphuric 
acid  is  boiled,  the  oxide  is  reprecipitated  in  a  different 
condition — as  meta-titanic  oxide.  It  is  now  no  longer 
soluble  in  hydrochloric  or  dilute  sulphuric  acids,  and  has 
only  a  feeble  attraction  for  colouring  matters.  It  may  he 
easily  dissolved  by  means  of  hydrofluoric  acid  or  by 
moderately  strong  sulphuric  acid,  e.g.,  by  mixing  with 
dilute  sulphuric  acid  and  concentrating  on  the  water-bath. 

A  solution  containing  titanium  gives,  with  tannic  acid, 
an  orange  precipitate,  with  gallic  and  pyrogallic  acids 
orange  or  brownish-yellow  solutions,  and  with  salicylic 
acid  a  pale  yellow  coloration.  The  action  of  hydrogen 
peroxide  upon  a  solution  of  titanium   is  very  characteristic 


— a  yellow  to  deep  orange  coloration  is  produced,  which  is 
destroyed  by  alkalis  and  restored  by  the  addition  of  acid. 
The  yellow  and  orange  colours  produced  by  salicylic  and 
gallic  acids  and  by  hydrogen  peroxide  are  imparted  to  wool 
wh.n  the  latter  is  steeped  in  their  hot  solutions.  The 
colour  produced  by  hydrogen  peroxide  is  supposed  to  be 
o«ing  to  a  peroxide  of  titanium  (Ti03>  :  it  is  destroyed 
after  boiling  some  time. 

Now  with  regard  to  the  most  suitable  compound  for  the 
mordanting  of  wool,  it  is  very  obvious  that  solutions  of  the 
oxide  in  mineral  acids  could  not  be  used  without  sonic 
addition  to  prevent  the  precipitation  of  meta-titanic  oxide 
upon  boiling.  Oxalates,  fluorides,  and  tartrates  may  be 
used  for  this  purpose,  and  with  all  three  1  have  been 
successful  in  the  mordanting  of  wool.  It  is  impossible  for 
me  to  say,  from  the  small  number  of  mordanting  experi- 
ments that  I  have  made,  what  is  the  best  material  or  the 
best  proportion,  or  what  are  the  best  conditions  generally, 
but  I  may  say  that  so  far  I  have  met  with  most  success  in 
the  use  of  the  "  tartrate.  '  With  the  "  oxalate  "  I  found 
that  the  duration  of  heating  and  the  temperature  were  most 
important  things  to  attend  to,  and  that,  after  heating  for  a 
certain  time,  the  wool  either  lost  the  titanic  oxide,  or,  what 
appears  more  likely,  the  latter  became  transformed  into  the 
meta  or  inert  condition.  Wool,  when  mordanted  with  the 
"  oxalate,"  assumes  a  bright  but  pale  yellow  colour,  and  if 
taken  out  at  this  stage  will  dye  up  satisfactorily  ;  if  the 
heating  be  continued,  the  yellow  colour  disappears,  and  the 
wool  will  then  give  a  poor  result  in  the  dye  bath. 

With  the  "  tartrate"  the  wool  may  be  boiled  for  an  hour 
or  two  without  this  degenerative  action  taking  place,  at  least 
to  any  6erious  degree,  though  I  am  inclined  to  think  that 
even  in  this  case  there  is  a  period  of  maximum  efficiency 
and  then  a  falling  away.  Wool  mordanted  with  the 
"  tartrate  "  mordant  has  a  decided  cream  colour. 

The  question  as  to  the  best  method  of  mordanting  is, 
however,  one  that  can  only  be  settled  by  a  long  series  of 
comparative  experiments.  The  "  tartrate  "  mordant  that 
has  been  used  for  the  patterns  exhibited  was  prepared  as 
follows  : — 

•20  grins,  of  anhydrous  titanium  chloride  were  mixed  with 
80  grms.  of  cream  of  tartar  and  50  c.c.  of  water.  The 
mixture  was  then  evaporated  on  the  water-bath  to  a  clear 
viscid  residue,  which,  upon  cooling,  weighed  113  grms. 
From  20  to  25  grms.  of  this  mordant  were  used  for  each 
100  grms.  of  wool,  and  the  mordanting  bath  was  kepi  at  the 
boil  for  about  two  hours.  The  dyeings  were  generally  done 
with  an  addition  of  :i  c.c.  of  acetic  per  litre  of  dye  bath. 

The  following  is  a  iist  of  colours  thus  obtained  on 
wool  : — 

Alizarin  gives  a  deep  maroon. 

Alizarin  orange  gives  a  bright  scarlet. 

Coerulein  gives   a   dark  green,   yellower   than    with    a 

chromium  mordant. 
Alizarin  blue  gives  a  blue,  redder  than  with  a  chromium 

mordant. 
Logwood  gives  a  deep  black. 
Tannic  acid  gives  a  deep  yellow. 
Salicylic  acid  gives  a  sulphur  yellow. 

All  these  colours  except  the  last  one  withstand  the  action 
of  dilute  mineral  acids  and  soaping.  Even  the  logwood 
black  and  tannic  acid  yellow  after  soaking  in  dilute  hydro- 
chloric acid  at  3°  Tw.  for  one  hour,  and  then  rinsed  and 
soaped,  suffered  to  a  scarcely  perceptible  degree. 

The  behaviour  of  the  mordanted  cloth  in  the  alizarin  dye- 
bath  is  very  remarkable  ;  before  the  final  maroon  shade  is 
developed,  the  cloth  assumes  a  brilliaut  red  colour,  and  if  it 
is  taken  out  at  this  stage  and  dried,  it  will  be  found  to  be 
nearly  the  same  colour  as  that  produced  by  alizarin  orange. 
It  is  in  this  condition  sensitive  to  acids,  which  turn  it  to  a 
dull  brown  colour ;  washing  and  heating  with  water  turn  the 
brown  colour  to  a  maroon.  The  red  colour  withstands  the 
action  of  the  soap  bath,  and  after  this  treatment  it  is  much 
less  sensitive  to  acids.  When  the  red  colour  before  soapiug 
is  heated  with  distilled  water  it  gradually  assumes  a  maroou 
shade.  At  first  it  occurred  to  me  that  this  difference  in  colour 
was  owing  to  a  difference  in  ratio  between  the  colouring  matter 
and  mordant,    but   dye    tests    made   with    varying  amounts 
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of  colouring  matter  and  the  same  amount  of  mordant  gave 
gradations  in  deptb  with  little  variation  in  tune. 

With  regard  to  the  fastness  of  these  colours  to  light,  I 

may  say  that  there  has  been  no  time  to  make  thorough  tests. 
Samples  of  the  logwood  black  and  tannin  yellow  have  been 
exposed  in  a  window  facing  the  south  from  March  4th  until 
the  end  of  May  and  show  no  signs  of  fading.  The  colours 
which  were  dyed  on  cotton  yarn  and  exposed  in  the 
Manchester  Exhibition  during  the  exceptionally  sunny 
summer  of  1887  showed  no  more  tendency  to  fade  than  the 
corresponding  colours  on  an  alumina  mordant,  and  the 
tannin  yellow  did  not  appear  to  suffer  in  the  least,  whereas 
the  wood  yellows  were  nearly  bleached. 

Oxide  of  zirconium,  which  comes  next  to  titanium  in  the 
oven  series  family  of  Group  IV.,  has  also  an  attraction  for 
colouring  matters,  and  when  wool  is  boiied  in  a  solution  of 
zirconium  sulphate  it  becomes  mordanted  with  the  oxide, 
and  will  yield  with  alizarin  a  colour  very  like  the  one 
produced  on  a  chromium  mordant.  I  have  also  prepare,! 
small  pieces  of  cotton  with  a  zirconium  mordant,  and 
obtained  colours  with  alizarin  and  alizarin  orange,  the 
former  yielding  a  reddish  violet,  and  the  latter  a  red. 

Cerium  does  not  appear  capable  of  yielding  a  mordant  to 
wool ;  when  wool  is  boiled  in  a  solution  of  a  cerium  salt,  it 
will  not  take  up  any  colour  in  the  dye  hath.  I  have 
produced  colours  on  cotton  with  a  cerium  mordant,  but  they 
are  quite  worthless,  being  entirely  destroyed  by  the  weakest 
acid,  and  resembling  in  this  respect  the  lakes  produced  by 
the  alkaline  earth  metals. 

DISCUSSION. 

The  Chairman  said  that  these  rare  earths   had  not   been 

much  experimented  with,  and  might  turn  out  to  be  of 
importance.  He  suggested  that  if  long-continued  boiling 
deteriorated  the  mordanting,  a  better  result  might  be 
obtained  by  "  stuffing  and  saddening."  He  also  remarked 
that  the  cloth  had  a  somewhat  harsh  feci,  and  asked  whether 
this  was  due  to  the  mordanting. 

Prof.  .1.  .1.  Hummel  remarked  on  the  fact  that  oxalates, 
fluorides,  and  tartrates  could  he  used  as  assistants,  as  in  the 
case  of  the  commoner  mordants,  and  although  the  per- 
centage of  mordant  used  (25  per  cent.)  was  rather  large,  it 
might  prove  possible  to  reduce  it.  The  mordant  seemed  to 
be  unique  in  being  able  to  give  such  a  brilliant  colour  as 
that  produced  with  alizarine  orange,  and  also  one  of  such 
depth  and  fastness  as  that  with  logwood.  The  brilliancy  of 
the  colours  with  tannic  and  salicylic  acids  was  certainly 
remarkable,  and  further  experiments  with  titanium  mordant 
in  wool  dyeing  might  be  wall  worth  carrying  out.  He 
pointed  out  that  tannic  acid  might  be  considered  as  closely 
related  to  the  yellow  colouring  matters,  and  the  bright 
colour  here  given  with  tannic  acid  seemed  to  give  distinct 
evidence  of  this  relationship. 

Mr.  A.  G.  Perkin  suggested  that  the  tannin  might  pos. 
sibly  lie  decomposed  into  gallic  acid,  which  was  known  to 
give  yellow  colours  with  most  mordants. 

Mr.  H.  R.  Procter  inquired  whether  the  tannin-yellow 

could  be  produced  in  the  cold,  as  in  that  ease  it  might  pro- 
bably find  an  application  in  leather-dyeing. 

Mr.  .1.  Barnes  stated  that  cotton  could  be  mordanted 
cold,  and  that  probably  this  could  be  done  with  leather  also. 
The  attraction  of  the  titanium  mordant  for  tannin  was  so 
great  that  on  boiling  with  tannin  a  sample  of  titaniuui-mor- 
danted  wool  dyed  with  logwood,  the  logwood  was  partially 
discharged,  its  place  being  taken  by  tannin. 

In  reply  to  Mr.  Rawson,  he  said  that  he  had  not  tried  the 
"  stuffing  and  saddening  "  method,  lie  had  compared  the 
fastness  of  tii  tnium  and  chromium  logwood  blacks  to  acids, 
and  found  them  nearly  equal.  Gallic  acid  produced  a  similar 
shade  to  tannin,  but  was  not  so  fast.  It  could  be  d\  cd  in 
a  -ingle  hath,  since  no  precipitate  was  formed  by  gallic  acid 
with  titanium,  as  was  the  case  with  tannin.  He  admitted 
that  the  titanium-mordanted  cloth  was  somewhat  harsh  to 
the  feel. 


THE  DYEING   PROPERTIES  OF   CATECHIN    AM) 
CATECHU-TANNIC   At  ID. 

BY    a.    .1.    IIIIMMKI.    ami    REGINALD    B.    BROWM. 

Am  one  who  has  studied  the  literature  having  reference  to 
the  application  of  catechu,  must  have  been  struck  by  the 
fact  that  ver\  contradictory  Statements  appear  in  text-books 
as  to  which  of  the  two  chief  constituents  of  this  dyestufl 
plays  the  more  important  part  iu  the  dyeing  process,  This 
uncertainty  led  us  to  make  experiments  on  the  subject, 
especially  as  we  had  at  command  a  sufficient  quantity  of 
pure  catechin,  which  had  been  prepared  iu  the  research 
laboratory  of  the  dyeing  department,  1,\  Mr.  A.  G.  l'erkin 
and  Dr.  Sctzcr.  Moreover,  a  number  of  samples  of  various 
Indian  cutches  bad  been  received  for  examination  from  the 
Imperial  Institute,  anil  it  was  thought  that  the  investigation 
of  the  dyeing  properties  of  these  samples  and  of  the  con- 
stituents of  eatcebu  in  their  pure  condition  might  suitably 
be  undertaken  at  the  same  time. 

The  authors  of  many  text-books  appear  to  have  derived 
their  information  front  an  earlier  source,  for  we  find  the 
same  statements  couched  in  identical  language  in  several 
works,  while  in  no  ease  are  the  actual  experiments  described 
on  which  the  conclusions  are  based.  All  agree  in  describing 
catechu  as  containing  (1)  a  colourless  crystallisable  body, 
insoluble  in  cold  water,  which  is  called  catechin  or  cnteehuic 
acid;  (2j  a  substance  of  the  nature  of  tannin,  perfectly 
soluble  in  cold  water,  and  known  as  catechu- tannic,  or 
mimotannic  acid;  and  (3)  other  substances  possessing  a 
brown  colour,  and  probably  formed  by  the  oxidation  of  one 
or  both  the  preceding  bodies, e.g., rubinic  and  japonic  acids. 
Sere  agreement  ends,  and  as  regards  the  usefulness  of 
these  substances  in  dyeing,  a  variety  of  views  are  expressed. 
Kurrer  t  1848)  states  that  the  portion  of  catechu  possessing 
dyeing  properties  is  the  catechin  which,  on  oxidation,  forms 
.japonic  acid,  and  that  the  cateehu-tannie  acid  is  without 
any  influence  on  the  production  of  the  colour,  since  catechu 
from  which  all  the  catechu-tanuic  acid  has  been  removed 
retains  its  dyeing  properties  unimpaired.  The  same  state- 
ment, that  catechin  plays  the  chief  part  when  catechu  is 
employed  in  dyeing,  is  also  made  by  Schutzenberger  (1867), 
Pol  (1872),  Crookes  (1874),  Singer  (1875),  and  others.  (  in 
the  other  hand,  the  claims  of  catechu-tannic  acid  to  be  the 
useful  constituent  for  the  dyer  are  upheld  by  Sacc  (1861) 
and  V.  Joclet  (1879),  while  Napier  (2nd  Ed.  1875),  Girar- 
den,  and  Grace  Calvert  (1878)  ascribe  the  dyeing  properties 
of  catechu  to  both  constituents. 

In  view  of  these  contradictions,  we  decided  to  make 
dyeing  experiments  with  the  pure  substances,  having  regard 
only  to  the  application  of  catechu  in  the  dyeing  of  cotton. 
The  crystallised  and  colourless  catechin  prepared  in  the 
research  laboratory  was  considered  to  be  absolutely  pure, 
and  the  catechu-tannic  acid  employed,  obtained  from  the 
firm  of  10.  Merck,  of  Darmstadt,  though  not  absolutely 
pure,  having  a  pale  yellowish-brown  colour,  seemed  to  he 
sufficiently  pure  for  the  present  purpose.  In  the  first 
instance  we  merely  compared  the  dyeing  properties  of  these 
two  products  with  each  other,  and  at  the  same  time  with 
those  of  commercial  Gambier  and  "  Bull-cuteh,"  as  repre- 
senting two  widely  different  varieties  of  catechu.  In  the 
courso  of  the  experiments,  however,  further  points  of 
interest  arose,  notably  the  function  of  copper  sulphate  in  the 
dyeing  process. 

In  the  ordinary  method  of  dyeing  cutch-lirowu  on 
cotton,  the  material  is  steeped  in  a  hot  solution  of  catechu 
containing  a  small  addition  of  copper  sulphate,  and  sub- 
sequently allowed  to  remain  in  the  bath  as  it  cools.  With- 
out washing  it  is  then  treated  in  a  boiling  bath  containing 
potassium  bichromate,  and  for  deep  shades  the  dyeing  and 
chroming  operations  are  repeated.  (  >ur-  first  experiments 
were  carried  out  according  to  this  process,  and  were  eon- 
ducted  as  follows: — 0'5grm.  of  each  substance  was  dis- 
solved in  distilled  water,  and  the  solution,  with  or  without 
the  addition  of  copper  sulphate,  diluted  to  50  c.c.  Iu  this 
solution  a  piece  of  cotton  (loth  :lj  x  2}  iu.  in  size,  and 
weighing  0"5.  grins.,  was  boiled  for  one  hour,  and  allowed 
to  steep  for  one  hour  in  the  cooling  liquor,  then  squeezed, 
and  "  saddened  "  in  a  bath  containing  2  grms.  K:Crn()7  per 
litre  for  10  minutes  at  the  boil.     During   these   operations 
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the  boiling   liquors  were   maintained  at   a   constant   level. 
With  half  of  each  pattern   the  dyeing  and  saddening   pro- 
-  were  repeated. 

Experiment  1. — Catechin,  eateehu-tannic  acid,  Gambler 
and  Bull-cutch  were  dyed  simultaneously,  according  to  the 
above  method,  with  the  addition  of  0' 05  grin.  CuSO^  to 
each  solution.  On  comparing  the  results  it  was  seen  that 
the  shades  given  by  catechin  and  Gambier  were  similar,  and 
much  paler  than  those  obtained  from  catechu-tannic  acid 
and  Bull-eutch.  which  were  also  similar  to  each  other.  The 
inferences  to  be  drawn  from  this  experiment  are,  (1),  that 
both  eateehu-tannic  acid  and  catechin  posses-  dyeing  pro- 
.  but  the  former  to  a  much  greater  degree  than  the 
latter;  (•_'),  that  Gambier  behaves  in  dyeing  exactly  like 
catechin,  while  Bull-cutch  behaves  like  catechu-tannic  acid. 
The  repetition  of  the  dyeing  and  saddening  operations  very 
greatly  increases  the  depth  of  colour  ;  in  fact,  only  in  this 
way  is  it  possible,  according  to  our  experiments,  to  obtain 
very  full  brown  shades,  an  increase  in  the  concentration  of 
the  cutch  bath  not  sufficing  for  this  purpose.  It  may  tie 
noted  in  passing  that  catechin  dyed  twice  gives  a  very 
similar  shade  to  catechu-tannic  acid  dyed  once. 

Experiment  2.— A  repetition  of  Experiment  1  was  made, 
omitting  the  addition":  nlphate  to  the  dye-baths. 

A  similar  comparative  result  was  obtained,  but  all  the 
shades  were  much  lighter  than  in  the  first  experiment.  In 
this  trial  Bull-cutch  dyed  a  deeper  colour  than  an  equal 
weight  of  catechu-tannic  acid,  and  since  it  is  of  course 
impossible  that  the  commercial  product  ran  be  stronger  in 
actual  colouring  power,  so  far  as  this  is  due  to  catechu- 
tannic  acid,  than  the  pure  substance  itself,  this  greater 
depth  of  shade  might  seem  to  he  due  to  the  presence  in  the 
cutch  of  small  quantities  of  other  colouring  matters.  The 
varying  tones  of  brown  obtained  from  different  catches 
might  also  he  accounted  for  in  this  way.  Having  regard, 
however,  to  the  fact  that  when  dyeing  with  the  addition  of 
CuS(  >,  (in  Experiment  1  ),  the  depth  of  colour  produced  by 
catechu-tannic  acid  is  slightly  greater  than  that  given  by 
cutch,  it  is  possible,  and  appears  to  us  more  probably 
correct,  that  the  greater  colouring  power  of  the  cutch  in 
this  experiment  is  due  to  its  containing  certain  soluble 
oxidation  products  intermediate  between  catechu-tannic 
acid  and  the  insoluble  brown  colouring  matter  as  fixed  on 
the  fibre. 

It  was  noticed  that  catechin  with  copper  sulphate 
produced  a  colour  equal  in  depth  to  that  given  by  catechu- 
tannic  acid  without  this  addition.  It  is  therefore  possible 
as  suggested  by  Xeubauer  (18")t>)  that  under  the  oxidising 
influence  of  copper  sulphate  catechin  is  converted  into 
catechu-tannic  acid,  and  since  the  experiments  show  that 
the  latter  when  dyed  with  the  addition  of  copper  sulphate 
yields  a  darker  colour  than  without,  it  would  appear  as  if 
catechu-tannic  acid  formed  an  intermediate  product  between 
catechin  and  the  ultimate  brown  substance  fixed  upon  the 
dyed  cotton. 

Experiment*  3  to  C  were  made  with  the  object  of 
ascertaining  to  what  extent  each  step  in  the  process  con- 
tributes to  the  final  depth  of  colour  when  dyeing  with  the 
pure  colouring  principles  with  and  without  copper  sulphate. 
In  each  case  one  pattern  was  dyed  for  an  hour  at  the  boil, 
a  second  was  allowed  to  cool  in  the  bath,  and  with  the 
third  and  fourth  patterns  the  operations  were  repeated 
twice  and  thrice  respectively.  The  patterns  showed  that 
the  increase  in  depth  due  to  steeping  in  the  cooling  liquor 
is  very  marked  in  the  case  of  catechu-tannic  acid  but  very 
slight  with  catechin  ;  the  latter  is  at  once  precipitated  on 
cooling,  and  further  absorption  of  it  by  the  fibre  is  thus 
prevented.  Catechin  dyed  without  copper  sulphate  vield- 
only  a  very  pale  brown,  even  after  three  times  dyeing  and 
saddening ;  after  the  first  saddening  the  cotton  has  merely 
acquired  a  dull  yellow  tint,  and  it  is  possible  that  the 
colour  resulting  from  repetition  of  the  dyeing  process  ma\ 
be  due  to  catechin  becoming  partially  changed  in  the  dye- 
bath  to  catechu-tannic  acid  by  atmospheric  oxidation.  In 
the  case  of  catechin  it  is  also  noticed  that  the  effect  of 
chroming  at  each  stage  of  the  process  is  to  make  the 
colour  much  yellower  and  only  very  slightly  deeper,  the 
increased  depth  of  colour  due  to  repetition  of  the  opera- 
tions is  therefore   acquired  during  dyeing   and   not   in  the 


saddening  bath.  With  catechu-tannic  acid  the  exact 
contrary  is  the  case,  an  added  dyeing  operation  merely 
makes  the  brown  yellower  in  tone  and  very  little  fuller, 
while  on  saddening  a  great  increase  in  depth  results.  It 
would  seem  therefore  that  the  colouring  matter  in  the  form 
of  eateehu-tannic  acid,  which  may  provisionally  be  regarded 
as  the  more  highly  oxidised  condition,  is  more  sensitive  to  the 
further  influence  of  oxidising  agents,  e.g.,  \\X\A\.,  than 
when  it  is  in  the  form  of  catechin. 

It  may  be  further  noted  that  the  results  of  these  trials 
corroborate  those  of  Experiments  1  and  2,  the  shades 
obtained  by  the  use  of  catechin  with  the  addition  of 
eppper  sulphate,  and  catechu-tannic  acid  without  this 
addition,  are  similar  in  depth,  but  the  browns  from 
catechin  are  redder  before  saddening  and  yellower  after 
saddening  than  those  from  catechu-tannic  acid. 

Experiment  7. — <  'atoehu-tannic  acid  and  commercial  Bull- 
cutch  were  dyed  in  the  cold  for  periods  of  1  and  16  hours 
w  ithout  the  addition  of  CnSI  >,  ;  it  was  here  sought  indeed  to 
applv  catechu-tannic  acid  to  cotton  under  the  conditions 
found  most  favourable  in  the  case  of  tannic  acid.  On 
comparing  the  patterns  with  those  of  Experiment  2,  which 
were  dyed  at  the  boil,  it  was  seen  that  the  shades  differed 
little  from  each  other.  This  result  was  by  no  means 
unlooked  for,  since  in  the  absence  of  CuSO,  one  would 
naturally  expect  that  only  the  soluble  catechu-tannic  acid 
would  be  utilised.  By  allowing  the  patterns  to  steep  in  the 
dye-bath  overnight,  instead  of  for  one  hour  only,  a  slight 
increase  in  depth  results,  and  here  again  it  is  possible  that 
atmospheric  oxygen  during  the  prolonged  operation  acts 
like  the  copper  sulphate  of  the  ordinary  process. 

Experiments. —  Patterns  were  dyed  under  exactly  the 
same  conditions  as  in  Experiment  7,  but  with  the  addition 
of  (  uSO,  to  each  dye-bath.  Here  no  improvement  is 
shown  on  prolonging  the  dyeing  operation  beyond  one  hour, 
all  possible  oxidation  in  the  dye-bath  being  apparently 
effected  by  the  CuS04  during  the  first  hour.  On  comparing 
the  dyed  patterns  with  those  obtained  in  Experiment  1, 
dyeing  at  the  boil,  very  little  difference  in  depth  of  colour 
was  noticed  in  the  case  of  eateehu-tannic  acid,  but  with 
Bull-cutch.  which,  of  course,  contains  both  catechin  and 
catechu-tannic  acid,  the  patterns  dyed  at  the  boil  were  con- 
siderably the  deeper.  This  fact  again  indicates  that  in  the 
presence  of  CuS04  both  constituents  of  the  cutch  take  part 
in  the  dyeing  process. 

Experiment  9. — It  was  thought  possible  that  the  greatly 
increased  depth  of  colour  caused  by  a  repetition  of  the 
dj  eing  process  was  due  to  the  attraction  of  further  colouring 
matter  by  the  chromic  oxide  fixed  upon  the  cotton  along 
with  the  colouring  matter  after  once  dyeing.  In  order  to 
ascertain  whether  cotton  mordanted  with  chromic  oxide 
attracts  the  colouring  matters  of  catechu,  a  piece  of  cotton 
was  mordanted  with  chromium  and  divided  into  portions  of 
the  same  size  as  those  used  in  previous  trials.  These  were 
dyed  with  catechin  and  catechu-tannic  acid,  and  saddened 
with  lvX't^O-;  the  colours  obtained  in  this  trial  were  in 
both  cases  considerably  deeper  than  those  dyed  on  unmor- 
danted  cotton  ;  the  explanation  suggested  may  therefore  be 
the  true  one.  With  regard  to  the  use  of  mordauts  in 
conjunction  with  catechu.,  it  was  found  that  with  aluminium 
mordants  pure  catechin  dyes  a  dull  light  brown,  and  with 
iron  mordants  a  more  purplish  brown,  both  colours  becoming 
much  yellower  on  subsequent  treatment  with  K2Cr20;. 
Catechu-tannic  acid  yields  with  aluminium  a  brownish- 
yellow,  with  iron  a  dull  light  brown,  and  these  shades  are 
made  much  deeper  by  saddening  with  KoCr2<>-,  the  former 
changing  to  a  full  red-brown,  the  latter  to  a  yellowish- 
brown  of  medium  depth. 

There  still  remained  to  be  considered  the  action  of  the 
copper  sulphate  in  the  dye-bath.  If  the  idea  is  correct  that 
it  brings  about  the  conversion  of  catechin  into  catechu- 
tannic  acid,  the  question  naturally  arises  :  Is  this  change 
effected  by  virtue  of  the  oxidising  properties  of  copper 
sulphate,  or  is  the  presence  of  a  metallic  mordant  in  the 
dye-bath  an  essential  feature  of  the  operation  ?  To  solve 
this  question,  as  far  as  it  can  be  solved  by  dyeing  experi- 
ments, it  was  necessary  to  dye  with  the  addition  of  various 
substitutes  for  copper  sulphate,  some  of  which  resembled 
this  salt  in  containing  a  metal,  others  in  possessing  oxidising 
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properties,  and  to  compare  tbe  patterns  so  dyed  with  those 
lived  without  addition,  and  with  the  addition  of  copper 
sulphate.  In  choosing  oxidising  agents  for  this  purpose, 
K  ,(  r.l  I;  and  ferric  salts  wen-  necessarily  excluded,  since  they 
precipitate  catechin  in  the  dye-bath.  According  to  the 
result  of  the  experiments,  which  were  made  with  Camhier, 
the  substitutes  employed  may  be  divided  into  three  groups  : 

(1.)  Substitutes  which  yield  no  useful  result,  the  result- 
ing colour  being  little  or  no  deeper  than  when  dyed  without 
addition.  In  this  group  are  comprised  chrome  alum, 
aluminium  sulphate,  zinc  sulphate,  sulphuric  acid,  and 
sodium  carbonate. 

('_'.)  Substitutes  causing  an  increased  depth  of  shade,  but 
giving  a  duller  and  yellower  shade  of  brown  than  that 
obtained  with  the  use  of  copper  sulphate.  These  additions 
were  ferrous  sulphate  and  potassium  permanganate  with 
sulphuric  acid. 

(JS.)  The  colour  is  somewhat  similar  in  depth  and  tone  to 
that  given  by  dyeing  with  the  addition  of  copper  sulphate. 
This  was  the  ease  with  hydrogen  peroxide  only. 

We  may  therefore  conclude  from  these  results  that  copper 
sulphate  is  mainly  useful  on  account  of  its  oxidising  pro- 
perties, which,  however,  are  not  active  enough  under  the 
conditions  of  the  dye-bath  to  precipitate  the  solution.  Non- 
oxidising  metallic  salts  have  little  or  no  influence  upon  the 
shade,  with  the  exception  of  ferrous  sulphate,  which 
resembles  potassium  permanganate  in  causing  the  produc- 
tion of  a  deep  dull  brown  of  a  yellowish  tone,  a  result 
probably  due  to  a  mordanting  action  of  the  iron  and 
manganese  respectively.  Since,  however,  the  pattern  dyed 
with  the  addition  of  ferrous  sulphate  is  lighter  than  the 
one  obtained  by  the  use  of  permanganate,  the  oxidising 
property  of  tbe  latter  is  apparently  not  without  influence  on 
the  depth  of  colour.  The  change  in  the  dye-hath  to  which 
the  increased  depth  is  due  is  not  brought  about  by  either 
acid  or  alkali,  and  the  only  useful  substitute  for  copper 
sulphate  among  those  we  have  tried  is  peroxide  of  hydrogen, 
which,  however,  gives  a  shade  somewhat  lighter  and  redder 
intone  than  is  obtained  by  tin- use  of  copper  sulphate.  It 
has  already  been  conjectured  that  in  certain  eases  the 
oxygen  of  the  air  may  act  iu  the  same  way  as  the  CuSOj 
although  by  reason  ol  the  slow  action  of  the  air  the  use  of 
( 'uS(  >4  could  never  hi'  superseded  in  practice  by  atmospheric 
oxidation,  at  any  rate,  so  far  as  dyeing  with  catechu  is 
concerned. 

A  final  experiment  was  now  made  to  compare  the  effects 
of  applying  tin-  copper  sulphate  and  catechin  simultaneously 
and  successively,  and  for  this  purpose  one  piece  of  cottou 
was  treated  successively  in  separate  baths  with  CuS(>4  and 
catechu,  with  a  second  pattern  this  order  of  operations  was 
reversed,  while  two  others  were  dyed  at  the  same  time 
with  cutch  alcne,  and  cutch  +  CuSii,  respectively  ;  half 
of  each  pattern  being  afterwards  saddened  with  K ,(  r  .< )-. 
On  examining  the  patterns  it  was  seen  that  the  cotton 
treated  with  CuSOj  and  then  with  catechu  was  similar 
before  and  after  saddening  to  that  dyed  without  addition. 
As  we  expected,  the  preliminary  boiling  with  CuS04  had 
no  effect,  tin  now  comparing  the  results  of  applying  the 
copper  sulphate  in  the  same  bath  as  the  catch  and  subse- 
quently to  it,  the  former  pattern  was  found  to  be  much  the 
deeper,  and  hence  we  conclude  that  the  function  of  copper 
sulphate  is  to  convert  the  colouring  matter  into  some 
form  in  which  it  is  most  readily  attracted  by  the  cotton, 
and  for  this  purpose  it  must  be  added  to  tbe  actual 
dye- hath. 

The  conclusions  to  be  drawn  from  our  experiments  may 
now  be  briefly  summarised  as  follows  : — In  dyeing  cotton 
with  catechu  the  catechin  and  catechu-tannic  acid  both 
contribute  to  the  production  of  the  colour,  the  tinctorial 
power  of  catechu-tannic  acid  exceeding  that  of  catechin. 
It  is  very  probable  that  iu  the  dye-bath  catechin  is  converted 
into  catechu-tannic  acid  by  the  action  of  CuS(  >„  and  it  is 
therefore  char  thai  a  twofold  oxidation  is  necessary,  the 
addition  to  the  dye-bath  of  a  small  quantity  of  some 
oxidising  agent,  e.g.,  CuS04,  which  does  net  cause  precipi- 
tation of  the  colouring  matter,  and  a  subsequent  oxidation 
in  a  separate  bath  with  potassium  bichromate.  HaviDg 
regard  t..  these  Facts,  our  experiments  show  that  tbe 
practical  method  of   dyeing  with  catechu,  viz., at  the  boil. 


and  with  the  addition  of  CuSOj,  is  perfectly  justified,  for 
although  the  final  product  of  the  oxidation  of  catechin  is 
the  insoluble  brown  substance  provisionally  termed  japonic 
aeid.  it  does  mil  appear  that  tbe  oxidising  action  of  the 
copper  sulphate  is  energetic  enough  to  produce  this 
substance  already  in  the  dye-bath.  Had  this  been  the  case, 
the  use  of  copper  sulphate  in  the  dye-bath  would  have  been 
injurious.  The  final  and  complete  oxidation  to  insoluble 
japonic  acid  is  reserved  for  the  subsequent  action  of  the 
bichromate  of  potash. 

In  examining  the  dyeing  properties  of  the  -\i  samples  ,,t 
Indian  cutch  received  from  the  Imperial  Institute,  it  became 
evident  that  the  differences  observed  in  the  dyed  patterns 
corresponded  to  a  certain  extent  to  the  differences  shown 
by  catechin  and  catechu  tannic  acid  in  the  foregoing  ex- 
periments. The  cutch  sample-  were  compared  in  the 
following  manni  r  :— 10  grins,  of  each  sample  were  extracted 
with  water  at  So  —90  t'.  for  one  hour,  1  gram,  (jiso 
added,  and  a  piece  of  cotton  cloth  weighing  HI  gnus, 
entered  into  the  bath.  The  above  temperature  was 
maintained  with  constant  level  for  one  hour,  and  the  cotton 
allowed  to  cool  for  four  hours  in  the  liquor;  at  the  end  of 
this  period  one-third  of  the  pattern  was  retained  without 
further  treatment,  tbe  remainder  saddened  for  10  minutes 
at  the  boil  in  a  bath  containing-.'  gnus.  K.X'rdl-  per  litre.  At 
this  stage  another  portion  of  the  pattern  was  retained,  ami 
the  remaining  third  of  the  original  piece  was  subjected 
to  a  repetition  of  the  dyeing  and  saddening  operations. 

Judged  according  to  their  dyeing  properties,  the  various 
samples  of  cutch  examined  naturally  divide  themselves 
into  the  following  three  groups:  — 

I.  ditches  which,  by  the  simple  treatment  of  cotton  iu 
their  decoctions  at  a  high  temperature,  with  the  addition 
of  copper  sulphate,  impart  a  more  or  iess  yellowish-brown 
and  somewhat  pale  colour  to  the  cotton,  not  materially 
affected  or  darkened  t>>/  subsequent  boiling  icttk  bichromate 
of  potash,  thus  showing  that  little  of  the  colouring  principle 
of  the  catechu  has  been  attracted  by  the  cotton,  if  the 
two  operations  are  repeated,  these  ditches  give  yellowish- 
browns  possessing  only  a  moderate  depth  of  colour. 

II.  Cutches  which  in  the  first  process  stain  the  cotton 
a  reddish-  or  orange-brown  colour  much  fuller  than  that 
given  by  the  members  of  1  iroup  I.,  and  which  tty  chroming 
arc  rendered  distinctly  redder  ami  darker,  an  indication 
that  the  cotton  has  taken  up  a  much  larger  quantity  of  the 
colouring  principle  than  in  the  ease  of  cutches  belonging  to 
Group  I.  Iiy  repeating  the  operations  of  "stuliiug"  and 
'•  saddening,"  the  cutches  of  this  group  give  a  full  rich 
reddish-brown  dye  much  deeper  than  that  given  by  the 
members  of  (Iroup  1.  These  cutches  are  apparently  of  the 
best  quality  for  the  purpose  of  cotton  dyeing. 

III.  Cutches  which  in  the  first  process  give  a  compara- 
tively pale  yellowish-cinnamon  colour,  which  is  reddened  by 
chroming.  By  repeating  the  operations  of  "  stuffing"  and 
"saddening"  these  catches  give  reddish-browns,  having 
little  depth  or  body  of  colour. 

On  examination  it  would  appear  that  the  fust  group 
includes  cutches  Nos.  1 — 8  (see  tabic  below)  all  of  which 
arc  of  a  somewhat  pale  brownish-grey  internally,  and  show 
an  earthy  fracture.  Nos.  9—12  may  be  reckoned  as 
belonging  to  the  same  group,  although  they  are  dark  brown 
in  colour,  show  a  lustrous  fracture,  and  dye  a  somewhat 
redder  shade  of  brown  than  the  foregoing.  From  their 
appearance  these  cutches  consist  very  largely  of  catechin. 

The  second  group  comprises  Nos.  11 — 25,  all  of  which 
are  dark  brown  in  colour,  and  have  a  lustrous  fracture. 
These  cutches  being  much  more  soluble  iu  cold  water  than 
those  of  Group  I.,  and  giving  darker  colours,  no  doubt 
consist  very  largely  of  catechu-tannic  acid.  The  third 
group  includes  the  Gambier  catechus,  Nos.  26 — 28, 
which  have  a  pale  colour  and  earthy  fracture,  appearing  to 
consist  essentially  of  catechin. 

In  the  table  below,  cutches  Nos.  1—  12  arc  arranged 
according  to  the  shade  given  in  dyeing  cotton.  No.  1  giving 
the  yellowest  brown,  No.   12  the  reddest    .hade. 

Cutches  Nos.  14 — 25  are  arranged  in  order  of  depth  of 
colour.  No.   11  being  the  darkest  and  No.  25  the  palest, 

though  still  a  good  colour. 
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Of  cutches  Nos.  2G — 28,  the  fir^t  mentioned  gives  the 
deepest  colour. 

Sample  Xo.  13  uives  only  a  prey  slain  and  is  evidently 
not  catechu  but,  as  stated  on  the  label,  an  imitation,  and 

appears  to  consist  chiefly  of  mineral  matter. 

No.  29,  which  is  not  intended  for  dyeing,  has  similar 
properties  to  Nos.  26— 28,  but  gives  a  much  paler  colour 
of.  comparatively  little  value. 

For  the  purpose  of  comparison,  cotton  patterns  were  also 
dyed  with  the  two  following  samples  of  catch  at  present  in 
the  market  : — 

1.  Bull-eutch. — This  quality,  which  is  said  to  represent 
the  best  in  the  market,  has  the  form  of  large  irregular 
blocks  of  a  dark-brown  colour  and  lustrous  fracture. 

•2.  Mangrove-  cutch. — This  variety  of  cutch,  which  is 
probably  derived  from  Ceriops  candolleana,  forms  a  very 
dark  reddish-brown  resinous  mass,  having  considerable 
lustre,  and  being  almost  entirely  soluble  in  cold  water. 

When  dyeing  with  Bull-ditch  the  cotton  is  stained  in  the 
first  operation  a  pale  yellowish-brown,  somewhat  similar 
to  that  given  by  the  members  of  Group  I.,  but  by  chroming 
it  became  much  darker  and  redder,  behaving,  therefore, 
like  those  of  Group  II.  l!y  repeating  the  stuffing  and 
saddening  operations  a  very  full  reddish-brown  dye  is 
obtained.     The  Mangrove  cutch  behaved  during  the  dyeing 


process  very  similarly  to  the  Hull-cutcb,  the  chief  difference 
being  that  in  the  lirst  operation  the  cotton  is  stained  a  very 
much  redder  shade  than  that  given  by  any  other  cutch 
examined.  These  dyeing  experiments  show  that  the  Hull 
and  Mangrove  cutches  may  be  considered  as  belonging  to 
Group  II.,  indeed,  they  may  be  placed  at  the  head  of  this 
class,  since  after  twice  dyeing  they  give  much  darker 
colours  than  any  of  the  rest. 

Ou  comparing  the  results  obtained  from  the  various 
catechus  with  those  given  by  catechin  and  catechu-tannic 
acid  it  was  seen  that  those  catechus  which  are  brown  in 
colour,  lustrous,  and  more  soluble  in  water  behave  in  dy- 
ing like  catechu-tannic  acid,  while  those  which  are  paler  in 
colour,  with  earthy  fracture  and  less  soluble,  behave  like 
catechin,  of  which  they  probably  largely  consist.  Since 
catechu-tannic  acid  possesses  greater  colouring  power  than 
catechin,  it  is  evident  that  the  cutches  which  are  more 
lustrous,  more  soluble,  and  richer  in  catechu-tannic  acid 
are  the  most  valuable  for  the  purpose  of  dyeing  cotton. 

These  notes  must  be  regarded  as  a  very  partial  inquiry 
into  the  application  of  catechu  in  dyeing,  since  we  have 
eutirely  omitted  any  reference  to  the  details  connected  with 
the  use  of  potassium  bichromate  as  the  saddening  agent, 
but  this,  and  other  points  of  interest  concerning  the  use  of 
catechu,  we  may  possibly  refer  to  in  a  future  communication 
to  this  Society. 


No. 

Commercial  Name. 

Source. 

Form. 

Colour. 

Fracture,  Ac. 

1 

Forest  Department, 

Small     paste  •  like 

Dull  pinkish-fawn  ... 

Brittle,  with  dull  earthy  fracture  showing 

Bombny. 

pieces,  flat  on  one 

side. 

Small   irregular   or 

numerous  minute  white  sp  ii>. 

2 

Kamaun,  N.W.P, 

Inside,   dull    pinkish- 

Tough,  wiih  earthy  fracture  showing  lami- 

rectangular blocks. 

fawn  ;  outside,  dark 
brown. 

Similar  to  X*o.  1 

nated  structure. 

3 

Cutch,         superior 

Chamber  of  Com- 

Similar to  Xo.  I 

Similar  to  Xo.  1,  but  showing  fewer  white 

quality.       "Swat 

merce.  Bombay . 

spots  or  none. 

i   .    chu." 

4 

Cutch.      Cawnpore 
catechu  (superior 
quality). 

t latechu  Extract ... 

Similar  i^  No.  _. . . . 

Similar  to  X"n,  2. 

5 

Surat,  Bombay... 

Similar  t<<  Xo.  1 .... 

Similar  to  Xo.  1,  but  showing  no  white 

sp.ttS. 

Lustrous  fracture  in  dark  portions ;  lami- 

n 

Cutch.    Var.  .lanak- 

Calcutta  Market . 

Small    pieces    like 

Dark  brown  or  fawn  . 

puri,  No. '■'■. 

coarse  gravel. 

nated  structure. 

7 

Cutch.    Var.  Janak- 

Irregular  lumps,  as 

<  >Utdide    dark    ln-ou  n  ; 

Brown  parts    lustrous    fracture,  the  pale 

puri,  No.  2. 

if  portions  Of  slabs. 

inside  paler. 

portions  earthy;  laminated. 

8 

Cutch.    Var.  Janak- 
puri,  No.  1. 

.. 

Similar  to  No.  1 .... 

Similar  to  No.  7. 

0 

Cutch,    called     V"al 

H 

Rectangular     slabs 

Reddish      -       brown 

Fracture  only   slightly   lustrous,   showing 

Pejoi  (Salpatawala  I, 

6  x  ;i  ins.,  wrapped 
in  leaves. 

throughout.,       with 
her.'        and        there 
darker  spots.    % 

minute  air  spaces. 

10 

Cutch.       Telengar, 

„                     ,, 

Irregular  lumps 

Outside    light  earthy 

Fracture  lustrous,  showing  numerous  air 

No.  I. 

browii ;  inside  very 
dark  brown. 

spaces. 

11 

Cutch.   Var.  Belguti 

Rounded  lumps,  lint 

Very     dark      brown, 

Fracture    irregularly   dull    and    lustrous, 

Kalogazan. 

G  Mllr. 

almost  black. 

showing  here  and  there  bits  of  lighter 
coloured  vegetable  matter. 

12 

Cutch.  called  imita- 
tion soft  Burmah. 
Cutch.  Salpatawala, 
No.S. 

Similar  to  Xo.  11  . . 

Similar  to  No.  11   

Similar  to  X"<*.  11. 

13 

<  'nteh.       Imitation 

Somefl  bat  similar  to 

Dull  earthy  drab  .... 

Dull  earthy   fracture    (evidently    consists 

Rajapore  catechu. 

Xo.  11. 

chiefly  of  mineral  matter). 

11 

Cutch  (hard)  , 

Iharawaddy   Div., 
Pegu        Circle, 
Burma, 

Large           irregular 
blocks  wrapped  in 
leaves. 

Very  d:irk  brown 

Brittle,  lustrous,  with  numerous  air  spaces, 

15 

Cutch  (soft) 

» 

Similar  to  Xo.  1 1. . . 

Similar  to  Xo.  14 

Similar  to  X".  1 1, 

Hi 

Cutch  (Mack) 

Minim  DiV.,  Pegu 
Circle,  Burma. 

Large      flat     slabs 
wrapped  m  Leaves. 

..            » 

„ 

17 

Cutch  (soft) 

Yaw    Div.,     Pegu 
Circle,  Burma. 

Smalll    pieces     like 
coarse  gravel. 

Very  dark  brown 

" 

18 

Cutch.  railed  Petrii. 
No.l. 

Calcutta  Market  ; 
imported     from 

Large     flat      slabs 
wrapped  m  leaves. 

Burma. 

in 

Cutch  (yellow) 

Pegu  CJrcle,Burma 

Small  lumps,  Hat  on 

Externally,         light 

Very  brittle.  Lustrous  fracture,  somewhat 

one  side,  with  leaf 

reddish      -     brown; 

porous. 

adhering. 

internally,  darker. 

20 

Cutch  (yellow)  .... 

Minbu  Div.,  Pegu 

Small      rectangular 

Dark  reddish-brown. 

Brittle.    Lustrous  fracture,  numerous  air 

<  lircle,  Burma. 

slabs  wrapped  in 
leaves. 

spaces. 

21 

., 

Similarto  Xn.  2i)  . .. 

Similar  to  No.  20. 

22 

Cutch        (manufac- 

Benghari. Darning 

Large  slabs,  wrapped 

Dark  reddish-brown  . 

Similar  to  No.  20,  but  without  air  spaces. 

tured  in  iron  pots). 

Div.,     Xamrup, 
Assam. 

in  paper. 

Dense  and  compact  in  structure. 

23 

Cutch       (^manufac- 

Similar to  No.  21... 

Fracture  earthy,  except  in  the  outer  por- 

tured     in     brass 

tions,  which  are  darker  in  colour  and 

pots). 

lustrous ;  dense  and  compact  in  structure 

Xotc. — No*,  l  ti.  ■!')  are  derived  from  the  Acacia  Catechu,  and  26  to  29  from  the  Uhearia  Gamhier. 
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No. 

Commercial    Vniii  . 

Source. 

Form. 

Colour. 

Fracture,  &c. 

24 

Pegu  Circle,  Burma 

Small    blunt    c  mes 

Very     dark     brown, 

Fracture  highly  lustrous,  with  numerous 

wrapped  in  leaves. 

almost  black. 

air  spaces  ;  brittle. 

25 

I'ulcli  (hard)  ,.    . 

Yaw    Div..    Hegu 
cle,  Burma. 

Irregular  lumps  .. . 

\  itv  dark  brown  — 

Very  brittle,  fracture  lustrous,  very 
numerous  air  spaces ;  almost  cindery. 

26 

Cube  Gambier  (No. 
l  besl  form). 

Small  cubes 

Externally .  pal 
internally,  buff. 

Brittle,  fracture  earthy. 

27 

Cube  Gambier  (No. 
2  best  form). 

Similar  to  No.  26. . . 

Similar  to  No.  26. 

23 

Blook  Gambier 

M 

Outside,  dark  brown  ; 
inside,  paler. 

Fracture  oi  outer  portion  of  blocks, 
lustrous:  of  inner  portion,  earthy  and 
powdery. 

2D 

Gambier         Papan 

Negri  Semblian  .. 

Thin  square  cakes  . 

Externally  pale  brown, 

Very    brittle,    fracture    earthy,   showing 

(used  forchewing). 

internally  buff. 

brownish  specks  as  it'  mixed  with  foreign 
matter. 

Note. — Nos,  1  ti>  -J.",  are  derived  from  the  Acacia  Vat-  chu,  and  26  to  i'.i  from  the  '  ■  Gambier. 


Discussion. 

Tin?  Chairman,  Mr.  ('.  Rawson,  agreed  with  the  authors 
that  it  -was  very  hard  to  find  definite  information  on  this 
subject  in  hooks,  and  that  the  statements  which  were  pub- 
lished conflicted.  Some  years  ago  he  estimated  the 
percentage  of  cateehu-tannic  acid  in  various  samples  of 
cutch,  but  found  this  no  guide  to  their  comparative  value 
for  dyeing  purposes  ;  this  fact  is  evidently  explained  by  Un- 
varying quantities  of  catechiu  and  cateehu-tannic  aeid  con- 
tained in  them.  It  was  very  •  difficult  to  compare  cutch 
samples,  owing  to  the  different  shades  of  brown  given  by 
different  qualities.  A  further  difficulty  was,  he  had  found, 
that  in  making  dye-tests  with  certain  samples  of  cutch  the 
comparative  value  appeared  to  be  different  when  different 
amounts  of  CuS04  were  used,  lie  would  like  to  know  if  the 
authors  had  determined  the  amount  of  colouring  matter  in 
exhausted  dye-baths  by  means  of  dyeing  trials,  and  whether 
they  had  tried  salts  of  vanadium  iu  place  of  cupric 
sulphate  :  also  whether  cupper  and  chromium  were  consi- 
dered by  the  authors  to  form  an  integral  part  of  the  coloured 
body?  It  was  well  known  that  both  oxide  of  copper  ami 
oxide  of  chromium  were  present  in  the  dyed  cotton.  Had 
any  experiments  been  made  on  iron!  dyeing  with  cutch  ?  It 
had  been  suggested  to  use  catechin  for  wool  dyeing  and 
cateehu-tannic  acid  for  cotton  dyeing,  titter  separating  the 
two  by  treating  cutch  with  cold  water. 

Mr.  T.  F.urley  asked  whether  hydrogen  peroxide  was 
used  in  acid  or  in  alkaline  solution?  Hydrogen  peroxide 
would  not  act  on  certain  substances  except  in  presence  of  a 
third  body;  for  example,  if  a  solution  of  lead  acetate  were 
added  to  one  of  H.,CX.  and  1I.,S,  lead  sulphide  was  precipi- 
tated and  immediately  oxidised  to  1'hSO,,  showing  that  the 
1 !.,().,  had  no  action  on  the  H2S  prior  to  the  addition  of  lead 
acetate.  He  asked  also  whether  catechu  might  not  be 
advantageously  employed  in  wool  dyeing  to  a  greater  extent 
than  at  present  ? 

Mr.  A.  G.  Perkin  said  that  in  conjunction  with  Dr. 
Setzer  he  had  been  engaged  for  some  time  past  upon  an 
investigation  of  catechin.  The  results  obtained  by  an 
examination  of  three  samples  of  Gambier  catechin  and 
various  specimens  of  Acacia  catechu,  which  were  among 
those  experimented  upon  by  Prof.  Hummel  and  Mr.  Brown, 
were  that  all  these  contained  an  identical  catechiu,  melting 
at  171  — 172°  with  decomposition.  Sehutzenberger  and 
Rack  (Hull.  Soc.  Chim.  4,  5)  Rave  the  melting  point  of 
catechin  as  217';  Etti  (Monatshefte, 2, 54?),  140°;  Gautier 
(Bull.  Soc.  Chim.  30,  068),  164°— 165°,  and  a  second 
variety  at  188° — 190°;  and  although  those  of  low  melting 
point  were  evidently  impure  specimens  of  that  described 
above,  the  higher  melting  products  were  difficult  to  under- 
stand. The  molecular  weight  of  catechin  appeared  to  be 
considerably  lower  than  that  usually  given,  and  it  was  pro- 
bably closely  related  to  maclurin  from  old  fustic,  kiuoiu 
from  gum-kino,  and  cyanomaclurin  which  existed  in  jack- 
wood.  Results  had  been  obtained  by  them,  shortly  to  be 
described,  which  would  give  some  insight  into  the  constitu- 
tion of  catechin.  He  considered  that  the  so-called  japonic 
i  was  probably  distinct  from  katechuretin,  and  would 
like  to  know  if  any  experiments  with  the  dyed  material  had 
been  made  iu  this  direction.  Both  cateehu-tannic  acid  and 
katechuretin   could    be    obtained    from    catechin    without 


apparent  oxidation.  Had  the  samples  of  mordanted  cloth 
dyed  with  catechiu  been  boiled  for  a  longtime?  for  by 
dyeing  aslmrt  time  he  had  obtained  yellow  shades  somewhat 
resembling  those  given  by  kinoin. 

Prof.  J.  J.  Hummk.i.  said  that  this  paper  had  been 
brought  forward  in  a  somewhat  immature  condition,  and 
that  there  were  many  other  experiments  which  would  have 
been  performed  had  time  permitted.  Possibly  the  use  of 
catechu  in  wool  dyeing  might  be  extended,  but  its  use  was 
limited  by  the  facts  that  it  made  the  wool  harsh  and  pre- 
vented milling.  The  idea  had  occurred  to  him,  before 
making  the  experiments  just  described,  that  the  cutch  might 
be  separated  into  crude  catechin  and  cateehu-tannic  acid  in 
India,  the  former  to  be  used  by  the  colour  manufacturer 
(since  with  certain  azo  compounds  it  yields  useful  colouring 
matters),  and  the  cateehu-tannic  arid  to  he  employed  for 
dyeing.  In  consequence  of  these  experiments  he  had  aban- 
doned the  view  w  Inch  be  formerly  held,  that  the  us,-  of  copper 
sulphate  in  the  dye-bath  was  useless  and  irrational.  It  was 
further  an  interesting  fact  that  the  calico  printer  employed 
Gambier  in  preference  toother  varieties  of  catechu,  although 
it  was  weaker  in  colouring  power,  the  probable  explanation 
being  that  gambier  was  of  more  definite  strength  and 
composition. 

Mr.  1!.  B.  Brown  said  that  the}  hoped  to  make  many  of 
the  experiments  suggested  by  Mr.  ltawson  and  others,  and 
to  embody  them  in  a  future  paper.  Hydrogen  peroxide 
was  used  iu  neutral  solution  as  a  substitute  for  CuSO,.  It 
had  been  frequently  shown  by  analysis  that  cotton  dyed 
with  catechu  contained  both  copper  and  chromium. 
Schi umberger  held  the  opinion  that  the  dye  was  a  lake  oi 
chromium  and  oxidised  catechu,  while  Hcckmaini  consi- 
dered that  the  chromium  oxide  was  mechanically  mixed 
with  the  oxidised  brown  substance.  The  cotton  mordanted 
with  aluminium  and  iron  was  dyed,  like  the  other  patterns, 
one  hour  at  the  boil  and  one  hour  cooling,  and  the  shades 
were  much  browner  thai!  when  dyed  for  a  few  minutes 
onh  . 

THE  HIDE-POWDER  FILTER. 

BY.     It.    L.    .IKNKs. 

Ai  hi;  working  For  some  tune  with  the  bottle  form  of  hide- 
powder  filter  described  by  Mr.  Procter  in  this  Journal, 
April  1H'J2,  I  have  made  a  slight  addition  to  the  apparatus 
which  it  may  interest  other  workers  to  make  trial  with. 
This  still  further  diminishes  the  risk  of  loss  ,,('  result  caused 
by  the  tannin  infusion  creeping  up  the  sides  of  the  bottle 
instead  of  passing  through  the  powder  itself,  and  also 
economises  tlic  rather  expensive  hide  powder.  Tin-  im- 
provement consists  of  a  triangular  tripod  of  small  jjlass 
ro,l.  which  is  made  to  tit  inside  the  bottle.  It  is  buried  in 
the  bide  powder  and  acts  as  u  conductor  of  the  infusion  up 
the  middle  of  the  filter. 

The  base  fits  the  bottle  loosely  as  an  inscribed  triangle, 
powder  being  pushed  in  between  cadi  point  and  the  wall. 
The  legs  reach  up  about  two-thirds  of  the  distance  to  the 
shoulder  of  the  bottle,  but  are  so  drawn  in  towards  the 
centre  as  to  divide  the  cross  sectional  area  fairly  equalh  into 
three-  parts.  The  infusion  then  travels  up  the  irlass  legs  as- 
well  as  on  the  inside  of  the  bottle,  so   thai  a  cross  seen t 

tin- swollen  plug  of  hide  powder  (easily  expelled  en  masse 


June'SMSMsj       THE  JOURNAL   OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


t27 


from  the  bottle  after  use  by  blowing  down  the  neck) 
exhibits  three  coloured  rings  in  an  outer  zone.  Some 
excellent  patterns  have  been  thus  obtained.  With  5  grms. 
of  bide  powder  per  100  c.c.  of  infusion,  containing  0*6 — 
0*8  grm.  of  dry  extract,  the  top  half-ineb  or  so  is  perfectly 
free  from  colour,  showing  that  absorption  is  complete 
before  reaching  that  point.  About  1  grin,  of  powder  i^ 
saved  in  each  estimation,  absorption  is  made  regular,  and 
the  extra  trouble  involved  is  practically  nil.  For  plugging 
the  siphon  tube  I  prefer  glass  wool  to  cotton  wool. 

The  filter  should  be  packed  very  lightly,  and  it  is  highly 
important  that  the  liquor  be  added  in  small  quantities,  so 
thai  the  powder  is  first  moistened  by  capillarity,  other- 
wise it  is  nearly  sure  to  choke.  Various  other  shapes  of 
the  "conductor"  have  been  tried  and  considered  (such  as 
a  spiral  or  helix,  &c),  but  the  tripod  pattern  excels  all 
others  in  strength,  simplicity,  and  effectiveness. 


1.  Tripod  in  buttle. 

_'.  Nliuu  mir  irregular  creeping. 

3.  Plan  of  No.  I. 

i.  Cross  section,  showing  regular  absorption  when  tripod  is  used. 
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Meeting  held  at  the  College  of  Pharmacy, 
Monday,  May  ISth,  189G. 


MR.    A.   H.    MASON    IN    THE    CHAIR. 


THE  EDUCATION  OF  CHEMISTS. 

BV    C.    DDJSBERG,    OF    ELBKRFKLD. 

I   do  not   wish  to   leave  America,  replete   with  new    impres- 
sions  and   experiences    which   1    have  gathered  here   in  the 


interest  of  my  business,  without  expressing,  be  it  in  only  a 
small  way,  my  gratitude  for  the  abundant  hospitality  which 
has  been  offered  me. 

Chemical  industry  in  America  is  yet  in  its  infancy.  It 
has  not  reached  that  height  which  we  observe  in  England. 
France,  and,  above  all,  in  my  own  country,  Germany. 
What  i~  chiefly  wanted  hen-  is  the  organic  chemical 
industry  which  in  Germany  is  so  highly  developed.  The 
foundation,  however,  of  coal-tar  distillation  products  has 
been  laid  here  in  powerful  inorganic  industries,  and  the 
time  cannot  be  far  off  when  there  will  be  American  com- 
petition in  the  organic  chemical  field,  as  is  already  the  case 
with  the  special  organic  products  of  wood-spirit,  acetic 
acid,  acetone,  &e. 

I  regret  that  I  am  not  in  a  position  to  give  you  to-day  a 
special  report  on  one  of  the  technological  industries  of 
my  own  knowledge.  Since,  however,  the  first  condition 
for  the  growth  and  development  of  each  industry  is  the 
education  of  capable  men,  due  development  can  only 
advance  step  by  step  if  clever,  well-educated  chemists  can 
lie  t'ouud  ;  and  since  chemistry,  as  an  international  science, 
is  not  limited  by  frontier-,  the  chemical  industry  of  America 
can  obtain  capable  Germans  and  the  German  industry 
Mo  American  chemists  and  engineers.  I  can,  therefore, 
without  damaging  our  interests  or  those  of  our  country, 
explain  to  you.  as  representatives  of  the  chemical  industry 
of  the  United  States,  my  experience  in  the  education  of 
chemists. 

I  have  at  my  command  extensive  experience  regarding 
the  education  of  chemists  in  all  branches,  for  I  am  technical 
manager  of  one  of  the  largest  chemical  manufactories  in 
Germany — The  Farbenfabriken,  vormals  Friedr.  Bayer  and 
Co.,  of  Elberfeld,  or  rather  of  Leverkusen,  near  Cologne, 
whither  now  the  whole  works  are  being  transferred  in 
order  to  reduce  expenses  and  to  reduce  the  costs  of  manu- 
facturing. We  not  only  try  to  make  use  of  all  the  deriva- 
tives of  the  tar  from  wood  and  coal  for  the  production  of 
aniline  and  alizarin"  dvestuffs  of  all  possible  descriptions, 
and  also  of  very  diverse  pharmaceutical  products,  such  a^ 
phenacetin,  sulphonal,  trional,  salicylic  acid,  somatose  (a 
new  alimentary  product),  saccharine,  &c,  but  we  produce 
also  the  inorganic  products  necessary  lor  their  manufacture, 
such  as  sulphuric,  hydrochloric  and  nitric  acids,  chlorine, 
Sec,  and  a  large  number  of  intermediate  organic  products. 

In  our  works  there  are  at  present  about  100  chemists 
having  a  university  education  and  about  25  engineers  who 
have  been  trained  at  a  technical  high  school.  They  are 
recruited  from  almost  all  the  universities  and  technical 
high  schools  of  Germany,  and  the  greater  number  have 
been  engaged  by  me  personally  during  the  last  10  years. 

As  member  of  the  Commission  formed  last  year  by  the 
(ieiinan  Society  of  Applied  Chemistry  for  the  introduction 
of  a  States  examination  for  German  technical  chemists,  I 
have  often  had  the  opportunity  to  exchange  views  regarding 
the  education  of  chemists  with  numerous  professors  of  the 
German  universities  and  high  schools,  and  also  with  a  great 
number  of  gentlemen  interested  in  chemical  industry.  T 
had  a  statistical  table  drawn  up  concerning  the  present 
education  of  chemists  employed  in  the  German  chemical 
manufactories  ;  this  will  be  found  later  on  in  this  paper. 

No  industry  is  so  closely  allied  to  science  as  the  chemical, 
in  which,  it  is  true,  one  can  arrive,  though  at  a  snail's  pace,  at 
new  results  without  the  use  of  scientific  means  ;  but  in  which 
definite  results  can  only  be  obtained  when  the  practitioners 
thereof  are  in  close  relation  with  the  science,  or,  better  still, 
when  they  are  authorities  in  the  special  field  chosen  for 
their  labours.  He  who  in  technical  chemistry  relies, 
without  scientific  support,  on  empiricism,  is  like  the  blind, 
who  gropes  his  way  along  known  thoroughfares,  but 
cannot  advance  on  unknown  roads,  and  even  if  he  succeeds 
after  innumerable  difficulties,  passes  along  without  noticing 
the  points  of  interest. 

Chemical  reactions  cannot  be  compared  to  an  engiue,  in 
which  every  action  is  shown  by  the  movement  of  the  wheels, 
in  which  any  irregularity  is  immediately  visible,  and  can  be 
observed  at  onee  by  the  engineer.  In  technical  chemistry 
the  sharp  eye  of  a  scientifically  trained  man  is  wanted  in 
order  to  recognise  the  individual   developments  of  the  re- 
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actions  in  progress,  which  will  only  be  Been   through   t lie 
accompanying  indications. 

Technical  chemists  find  even  in  simple  chemical  relictions 
most  remarkable  complications,  the  prevention  of  which 
can  only  be  accomplished  in  a  prompt  and  sun-  manner  by 
a  chemist  who  is  intimately  acquainted  with  all  the  details 
of  his  science.  For  instance,  it  is  generally  thought  that 
the  production  of  an  azo-colour  is  technically  the  most 
simple  thing  imaginable.  It  is  only  necessary  to  mix  a 
certain  quantity  of  diazo  compound  with  a  certain  quantity  of 
an  amine  01  phenol,  and  the  formation  of  the  azo  dye  at  once 
takes  place  quantitatively.  But  this  is  far  from  being  the 
case.  Certainly,  if  the  right  components  be  mixed,  a  dyestuff 
can  be  obtained,  hut  since  the  struggle  for  economic  produc- 
tion demands  that  quantitative  yields  of  pure  products  shall 
be  produced,  it  requires  the  concentrated  work  of  a  research 
chemist  to  determine  all  of  the  conditions  that  bring  about 
the  combination.  In  this  case,  the  manner  and  form  of  the 
dia/o  compound,  the  manner  and  quantity  of  the  solvent, 
the  temperature  and  rapidity  with  which  t lie  two  bodies 
come  together  and  become  chemically  combined,  the  purity 
of  the  two  components,  are  of  the  greatest  importance. 
In  the  colour  industry,  even  at  the  present  time,  in  the 
manufacture  of  the  simplest  colours,  the  most  important 
results  are  matured  by  constant  observation,  experimenting, 
and  control  during  the  process  of  fabrication. 

In  the  other  branches  of  chemistry  the  same  conditions 
prevail.  As  an  instance  I  may  cite  the  manufacture  of  sul- 
phuric anhydride  and  of  fuming  sulphuric  acid  ;  for,  although 
the  method  of  producing  the  latter  substance  has  been 
known  for  years,  it  has  been  possible  by  constant  observa- 
tion and  experiment  to  perfect  the  manufacture,  so  that 
the  formerly  expensive  product  is  now  sold  at  a  much 
lower  price.  Ten  years  ago  it  cost  about  '20  times  as  much 
as  concentrated  sulphuric  acid,  but  now  it  is  so  cheap  that 
a  fuming  sulphuric  acid  of  high  percentage  can  he  made  b  \ 
mixing  the  weak  acid  with  sulphuric  anhydride. 

It  is  scarcely  necessary  to  point  out  that  for  such  an 
industry  the  education  of  its  operators  is  of  the  greatest 
importance. 

Chemistry,  as  a  science  as  well  as  an  industry,  is,  like 
electro-technology,  a  child  of  the  l'Jth  century.  Technical 
chemistry,  with  its  powerful  influence  on  public  life,  only 
dates  from  the  middle  of  this  century,  and  started  on  its 
course  of  victory  much  later.  It  is  therefore  clear  that 
the  proprietors  of  chemical  works,  the  representatives  of 
chemical  industry,  are  often  not  convinced  of  the  necessity 
of  employing  in  their  works  thoroughly  well  trained  men 
of  general  scientific  education.  The  consequences  will, 
however,  teach  that  all  those  who  occupy  the  old  standpoint 
and  allow  their  chemists  only  a  consultative  branch  in  their 
laboratories  must  go  back,  or  at  least  remain  on  the  same 
spot,  whilst  others,  who  give  qualified  chemists  the  responsi- 
bilities of  practical  management  and  take  advantage  of  the 
above  lessons,  go  forward.  In  no  other  field  is  the  saying"  in- 
activity is  retrogression  "  so  applicable  as  in  that  of  chemistry, 
where  constantly  new  inventions  replace  the  older,  and  where 
not  only  technology  but  science  progress  so  quickly.  Not 
only  technical  chemistry,  hut  the  other  fields  of  practical 
chemistry,  such  as  the  chemistry  of  foods  and  analytical 
chemistry,  require  the  best  chemically  educated  powers  in 
order  to  solve  all  problems  quickly  and  exactly.  This  is 
specially  important  in  all  legal  difficulties  when  the  opinion 
of  a  technical  chemist — an  expert — is  required.  In  these 
cases  the  judge  has  to  rely  on  what  the  expert  places  before 
him,  because  chemical  science  and  practice  is  too  special 
a  subject  for  the  lawyer  to  penetrate  thoroughly  into  the 
points. 

A  nation  that  will  not  stand  back  in  the  race  must 
therefore  pay  the  greatest  attention  to  the  training  of 
chemists.  How  many  young  men  lose  their  way  in  this 
respect,  and  never  reach  the  aim  of  their  ambitions  ?  If  they 
had  had  the  proper  training,  success  probably  would  he 
assured,  but  they  are  often  directed  into  the  wrong  path. 

The  question  is,  how  is  it  possible,  according  to  our 
present  ideas,  to  complete  the  education  of  a  chemist, 
apart  from  the  special  field  which,  later  on,  he  may  make 
his    own — whether   he    will   devote    himself  to  a   scientific 


career,  or  whether  he  will  become  a  technical  expert  or   an 
"  alimentary  "  chemist  ? 

I  share  the  opinion  of  the  majority  of  university 
professors  and  manufacturer-  who  properly  understand 
chemical  science:  in  the  first  place,  a  thorough  schooling,  a 
general  all-embracing  education,  is  required.  The  justifi- 
able reproach  often  made  against  young  chemists  is  that  they 
are  one-sided,  and  that  before  they  have  acquired  sufficient 
general  knowledge  they  devote  themselves  to  a  special 
branch.  It  is,  of  course,  not  impossihle  to  become  a 
capable  chemist  without  goiug  through  the  usual  schools, 
as  has  been  shown  by  numerous  living  examples.  This 
was  especially  feasible  iii  olden  times,  when  our  science  was 
still  in  its  infancy,  hut  now  it  is  different.  The  almost 
incomprehensible  advance  that  chemistry  has  taken  of  late 
year-,  the  necessity  for  the  right  understanding  of  the 
influence  of  other  sciences,  such  as  mathematics  and  physics, 
physiology,  pharmacology,  &c,  which  all  contribute  to  the 
attainment  of  the  best  results,  necessitate  a  larger,  more 
general,  and  extensive  preparatory  education.  When  the 
youth,  after  having  gone  through  the  best  schools,  where  lie 
has  acquired  a  knowledge  in  general  education,  such  as 
mathematics,  natural  philosophy,  languages,  literature,  &c.-, 
goes  to  the  university,  be  commits  a  grave  blunder  if  he 
devotes  himself  immediately  to  chemistry  to  the  exclusion  of 
oilier  sciences.  liven  at  this  stage  he  must  not  omit  to 
enlarge  his  knowledge  in  other  fields,  lie  must  keep  himself 
informed  of  the  general  scientific  progress  in  other  depart- 
ments at  the  university,  lie  must  study  theoretical  and 
practical  physics  in  order  to  learn  to  understand  the 
principles  of  physical  chemistry.  To  that  he  must  add 
mineralogy  and  crystallography,  so  that  lie  may  succeed  in 
j  mastering  inorganic  chemistry,  and  train  himself  to  under- 
stand the  relation  of  substances  to  space.  He  should  also 
know  the  foundation  of  botany  and  /.oology  to  be  able  to 
follow  the  developments  of  organic  life.  His  principal 
occupation  must,  of  course,  be  theoretical  and  practical 
chemistry. 

(  liemical  technology  demands  from  every  practical 
chemist  a  perfect  knowledge  of  analytical  chemistry, 
because  it  produces  the  best  results,  and  is  even  of  the  most 
importance  in  organic  technical  chemistry.  The  young 
chemist,  therefore,  must  become  perfect  in  quantitative  and 
qualitative  analysis,  without  neglecting  practical  chemical 
work,  and  prepare  for  the  field  of  inorganic  chemistry. 
Inorganic  chemistry  is,  scientifically  and  technically,  the 
foundation  of  the  whole  structure  of  applied  chemistry, 
and  if  the  foundation  is  weak  the  whole  edifice  will  surely 
suffer. 

When  analytical  chemistry  has  been  mastered,  and  the 
student  is  at  home  in  physics,  mineralogy,  &c,  lie  can 
safely  study  organic  chemistry.  Mere  the  centre  of  gravity 
is  in  preparation  work.  The  organic  chemical  student  must 
make  himself  acquainted  with  all  important  methods  from 
one,  or.  better  still,  several  classical  examples,  which  he 
learn-  from  the  great  chemical  classics.  Here  the  young 
chemist  is  often  wrongly  advised,  for  he  allows  himself  tube 
tied  down  to  a  special  field,  in  order  to  assist  his  professor 
scientifically,  before  he  has  acquired  an  exact  knowledge 
of  organic  chemical  methods.  We  organic  expert-,  as 
is  well  known,  put  the  greatest  value  on  this  point,  that, 
after  a  -tudent  has  learned  chemistry,  theoretically  anil 
practically,  he  Bhal!  acquire  the  ability  to  independently 
work  in  scientific  fields,  so  that  he  may  i\nd  the  way  in 
unknown  or  unexplored  chemical  fields.  The  teacher  must  at 
this  stage  as-ist ;  lie  must  keep  the  student  from  going  astray, 
and  should  not  interfere  by  hi-  own  action  with  the  indepen- 
dence ot  the  student's  work.  This  is  the  best  preparation  for 
bis  profession  a-  a  technical  chemist,  because,  later  on,  he 
will  have  to  rely  upon  iiiin-elf  in  chemical  research  and 
its  developments,  and  also  principally  in  devising  new 
technical  methods  and  products.  The  chemist,  however, 
should  not  work  independently  until  he  has  mastered 
method-,  and  when  he  ha-  done  so  he  should  procei  ■! 
alone,  or  he  will  only  imitate,  and  not  originate. 

In  theoretical  chemistry  the  chemist  should  be 
thoroughly  acquainted  with  chemical  reactions,  which  form 
the  basis  of-anahtioal  methods,  so  that  he  can  meet  all  the 
difficulties    of     technical     analysis.        Although      inorganic 
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analysis  has  beeD  much  perfected,  it  still  loaves  much  to  In? 
desired  in  technical  questions,  and  is  remarkably  deficient  in 
organic  chemical  industry.  The  young  chemist  must 
therefore  learn  also  to  find  new  analytical  methods  for 
technical  practice.  But,  above  all,  he  should  be  thoroughly 
acquainted  with  t\\'  chemical  reactions  that  take  place  in 
the  operation  of  technical  chemical  industry.  I  am  an 
my  of  specialisation  at  universities,  in  whatever  direction  • 
for  the  young  chemist,  when  beginning  to  study,  seldom 
knows  to  what  branch  he  will  finally  devote  himself. 
The  special  field  almost  always  depends  upon  accidental 
■circumstances.  For  that  reason  we  do  not  wish  that  the 
chemical  technologist  be  taught,  as  often  is  the  case,  that 
the  smallest  detail  of  the  apparatus  is  taken  into  account, 
and  all  the  tricks,  so  to  speak,  that  are  wanted  in  some 
technical  work  are  explained.     We  only  wish  that  chemical 

.  hnological  sciences  explain  to  the  student  practical 
inorganic  and  organic  syntheses,  for  which  they  are — as,  for 
instance,  colour-technology — remarkably  well  adapted.  We 
wish,  of  course,  that  the  technical  chemist  should  be 
acquainted  with  the  great  processes,  such  as  those  of  Le 
.Blanc,  Solvay,  Deacon,  Weldon,  &c,  but  only  in  broad 
principles,  not  in  details  of  apparatus.  Nor  should  he  neglect 
physical  chemistry,  especially  electrical.     In  the  laboratories 

:  all  universities  the  young  chemist  should  find  electro- 
chemical appliances,  not  in  special  apartments,  but  in 
different  places  in  the  general  working  room,  so  that  every 
■student  may  be  in  a  position  to  produce  inorganic  and 
organic  preparations  by  electro-chemistry.  The  young 
•chemist  must  learn  to  handle  electric  currents  and  know  the 
principles  of  electrolysis.  He  will  thus  be  placed  in  a 
position,  if  his  way  should  lead  him  in  an  electro-chemical 
•direction,  to  easily  master  that  science. 

In  Germany  the  chemist  generally  finishes  his  studies 
■with  his  promotion,  based  on  his  performance  of  a  chemical 
•experimental  research,  and  after  passing  a  verbal  exami- 
nation in  the  general  field  of  chemistry,  and  in  physics  and 
mineralogic  or  another  related  science.  He  then  obtains 
the  title  of  Doctor  of  Philosophy  or  of  Doctor  Rerum 
Kuturalium.  This  examination  can  be  passed  in  Germany 
•only  at  the  university,  and  not  at  the  technical  high  schools. 
These  also  serve  for  the  education  of  chemists,  although 
in  a  more  technical  direction,  and  the  students  generally 
•finish  their  studies  by  passing  the  so-called  "  diploma 
•examination."  The  young  chemist  is  now  ready  to  go  into 
practice  wherever  a  suitable  situation  is  offered,  and  it  will  be 
■easy  for  him  to  perfect  himself  in  any  special  brauch  by 
studying  the  literature  on  that  subject.  If,  however,  he 
should  have  the  necessary  means  and  should  not  be  com- 
pelled to  work  for  his  livelihood,  he  would  do  well,  although 
•bis  university  study  has  cost  him  from  four  to  five  years 
already,  to  become  assistant  at  the  laboratory  of  a  high 
■school.  He  will  strengthen  in  that  way  the  knowledge  that 
has  very  often  been  superficially  acquired  for  the  exami- 
nation, and,  before  all  and  above  all,  he  will  exercise 
himself  in  independent  practical  laboratory  work,  but  under 
the  superintendence  of  the  professor. 

In  our  works  in  Elberfeld  and  Leverkusen,  in  which,  for 
our  special  object,  we  choose  almost  exclusively  young 
chemists  from  the  high  schools,  vrc  always  give  the 
preference  to  those  who,  after  passing  their  examination, 
iave  worked  one  or  two  years  with  one  of  the  professors 
with  whom  we  are  associated.  When  such  a  chemist  joins 
•our  service  we  do  not  expect — if,  for  instance,  he  should 
enter  the  department  of  colours — that  he  should  even  know 
what  a  colour  is.  We  have  found  it  most  satisfactory  if 
we  ourselves  introduce  the  young  chemist  to  our  special 
field.  For  that  purpose  every  chemist  must  first  pass 
through  our  experimental  dye  and  print  laboratory,  so 
that  he  learns  dyeing  and  printing  and  becomes  aware 
of  the  requirements  of  the  dyers'  industry  as  regards 
■dyeing  properties  and  the  fastness  of  colours.  When  the 
obemist  has  finished  in  this  laboratory  he  is  introduced  to 
the  scientific  laboratory,  the  function  of  which  is  to  keep 
tis  and  our  chemists  informed  of  everything  new  that 
appears  in  the  field  of  our  manufactures  in  literature, 
patents,  ftc,  and  it  is  at  the  same  time  principally  the 
•laboratory  of  inventions.  In  this  our  scientific  laboratory 
:ilone  at  the  present  time  more  than  20  chemists  are  occupied. 


Here  the  youngtechnic.il  chemist  must  produce  a  few  of 
the  well-known  dyenuffs  of  the  greatest  variety  of  groups. 
He  must  experiment  with  those  colours  of  our  competitors 
that  we  fiud  in  the  market,  and  only  then  will  he  slowly 
and  gradually  be  directed  into  one  special  branch  of  colour 
chemistry.  This  scieatifi*  laboratory,  similar  to  the  general 
staff  of  the  army,  serves  at  the  same  time  to  supply  us  with 
substitutes  for  the  leading  chemists  for  special  departments 
in  our  works,  where  only  such  chemists  are  admitted  who 
have  shown  their  value  iu  the  scientific  laboratory. 

In  the  same  manner  as  we  form  our  chemists  for  the 
colour  department,  we  do  it  for  other  departments  in  oar 
works — inorganic,  pharmaceutical,  analytical,  &c. 

We  do  not  expect  from  any  of  the  chemists  during  the 
first  year  of  their  appointment  striking  results.  It  will  be 
satisfactory  if  he  perfects  himself  as  much  as  possible  in 
the  branch  that  has  been  allotted  to  him,  and  tries  to  master 
it.  Capable,  generally  educated,  active,  and  especially 
energetic  men  become  almost  always  in  the  course  of  their 
first  contract  productive,  and  give  the  service  that  is 
expected  from  them. 

I  hear  it  said,  however,  that  chemical  industry  works  with 
numerous  machines  and  apparatus.  Innovations  and  im- 
provements, especially  in  the  field  of  inorgauic  industry, 
have  been  produced  only  by  alterations  and  new  constructions 
of  furnaces  and  machinery.  Is  it  not  right,  therefore,  that 
the  chemist,  especially  the  leader  of  a  department,  should 
be  educated  in  construction,  in  the  knowledge  of  the 
machinery  ?  Should  he  not  be  able  to  make  drawings, 
and  be  capable,  the  same  as  an  engineer,  to  construct  the 
apparatus  for  his  purpose  ?  In  many  branches  of  chemical 
industry  the  knowledge  of  machinery  may  be  necessary  for 
the  practical  chemist,  especially  when  the  works  are  small 
and  there  are  no  engineers.  In  opposition  to  many  of  my 
friends  I  place  myself,  however,  on  the  standpoint — although 
I  myself  have  acquired  this  brauch  of  technical  know- 
ledge— that  the  chemist  does  not  require  it  as  a  necessity. 
Nothing,  in  my  opinion,  is  worse  than  to  make  of  a 
chemist  an  ingenieur-chimiste,  as  is  done  in  France,  or 
chemical  engineer,  as  is  very  often  done  in  England.  The 
field  of  chemistry  which  the  chemist  has  to  master  is  at  the 
present  so  enormous  that  it  is  practically  impossible  for 
him  to  study  at  the  same  time  mechauics,  which  is  the 
special  field  of  the  engineer.  Division  of  labour  is  here 
absolutely  necessary.  I  leave  to  the  engineer  and  to 
the  chemist  their  respective  sciences,  but  I  desire  that  both 
work  together.  I  deny  decidedly  that  any  one  person  can 
master  at  present  all  necessary  sciences  and  combine  them 
iu  himself.  The  chemical  engineer  has  some  knowledge  of 
both  sciences,  but  his  knowledge  of  neither  is  complete. 
That  at  least  is  my  opinion  and  my  impression.  I  also  state 
t  tat  a  thoroughly  well  trained  chemist  who  has  never 
heard  of  even  the  elements  of  mechanics,  can  find  his  way 
nevertheless  very  easily  among  the  apparatus  of  chemical 
industry,  most  of  which  are  simple,  if  he  should  be 
compelled  to  look  after  that  part  of  his  department.  1 
personally  prefer  iu  questions  of  technical  mechanics  one 
capable  engineer  to  a  dozen  chemists  with  a  knowledge  of 
mechauics.  He,  however,  who  places  extra  value  on  the 
knowledge  of  machines, .and  desires  that  his  chemist  should 
be  instructed  in  this  part,  should  not  be  too  exacting  in 
that  direction,  but  be  satisfied  with  a  knowledge  of  the 
elements  of  this  science,  and  take  chemists  that,  as  is  the 
cise  with  us  in  Germany,  have  been  educated,  not  at  the 
university,  where  those  branches  are  not  taught,  but  at 
technical  high  schools,  where  they  must  be  learnt  during 
the  first  years. 

In  order  to  see  now  whether  those  who  conduct  the 
chemical  industry  agree  generally  with  the  principles  here 
laid  down  regarding  the  education  of  chemists,  namely,  that 
the  knowledge  of  mechanics  and  construction  is  not  required, 
I  have  issued  statistical  inquiries  to  83  of  the  more  impor- 
tant chemical  works  in  Germany,  in  which  more  than  one 
chemist  is  occupied,  with  the  following  results: — 

Of  633  chemists,  who  find  occupation  in  these  83  works 
(amongst  which  are  13  inorganic  industries,  14 -which 
manufacture  organic  intermediate  products,  10  wood-  and 
coal-tar  distilleries,  and  9  tir-colour  works,  as  also  10 
works  for  the  manufacture  of  pharmaceutical  products  and 
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perfumes),  there  were  70  per  cent,  that  had  passed  their 

examination  at  a  higher  German  school— the  gymnasium  or 
other  preparatory  school,  4a  per  cent,  that  had  received 
their  education  exclusively  at  the  university,  17  per  cent. 
exclusively  at  a  technical  high  school,  ■')■'>  per  cent,  both  at 
the  university  ami  at  the  technical  high  school ;  so  that  when 
we  divide  the  two  last  into  equal  parts,  65  per  cent,  had 
studied  at  universities  and  35  per  cent,  at  technical  high 
schools.  Of  all  these  chemists,  68  per  cent,  had  graduated 
a-  doctors  of  philosophy,  and  only  15  per  cent,  had  passed 
ill,  diploma  examination  of  the  technical  high  schools, 
whilst  15  per  cent,  had  passed  no  examination  whatever.         ! 

With  reference  to  the  different  industrial  branches,  I 
found  that  the  metal  industries,  the  inorgauic  industries, 
the  coal-tar  distilleries,  and  the  blasting-powder  works, 
place  those  chemists  who  had  been  educated  exclusively  at 
the  technical  high  schools  on  the  same  level  as  university 
chemists,  but  do  not,  as  has  been  often  thought,  prefer 
them. 

The  other  works,  especially  those  that  produce  inorganic 
and  organic  products,  the  tar-colours,  the  pharmaceutical 
and  perfumery  works,  seem,  on  the  contrary,  to  prefer  the 
university  chemists,  who  know  nothing  about  mechanics. 

I  am  not  sufficiently  acquainted  with  the  conditions  of  the 
United  States  to  judge,  but  I  am  firmly  convinced  that  the 
requirements  1  have  described  for  the  education  of  chemists 
in  Germany  are  also  applicable,  and  perhaps  still  more  so 
than  with  us,  considering  that  there  the  principle  of  division 
of  labour  is  more  accentuated,  and  where  also  chemical 
industry  is  beginning  to  develop  itself  in  various  ways. 

In  so  highly  developed  an  industry  as  modern  technical 
chemistry  is  now  in  Germany,  in  which  at  present  chemists, 
physical  experts,  physiologists,  physicians,  apothecaries, 
engineers,  architects,  and  even  jurists— as,  for  instance,  in 
our  works  in  Elberfeld — are  combined,  one  can  only  expect 
good  results  by  reasonable  division  of  labour  and  concerted 
action  when  all  concerned  are  first-rate  powers  ;  when,  above 
all,  the  chemists,  who  of  course  form  the  majority,  are 
energetic,  active  men  ;  when  everyone  in  his  special  branch 
is  an  authority.  This  applies  not  only  to  Germany,  but 
must  apply  equally  to  all  other  competing  countries. 

Chemists  who  have  to  spend  from  five  to  six  years  in 
their  education  naturally  ask  high  salaries,  but  it  will  be 
found  that  the  capital  so  invested  will  produce  good 
interest. 

Although  our  great  master  and  poet  Goethe  says  :  —  "All 
theories  are  grey,  but  the  golden  tree  of  life  is  green,"  it  is 
necessary  in  chemical  industry  that  all  who  take  part  in  it 
should  study  both  theory  and  practice.  The  search  after 
the  philosopher's  stone,  which  occupies  the  modem  chemists 
now  just  as  much  as  in  the  times  of  our  forefathers,  the 
alchemists— with  this  difference,  however,  that  the  definition 
of  what  is  meant  by  the  philosopher's  stone  has  been 
altered, — is  in  the  present  time  scarcely  possible  by  empiricism. 
Only  he  will  find  this  philosopher's  stone  who  provides  for 
himself  and  his  co-operators  the  highest  qualifications  in 
general  and  special,  theoretical  and  practical  education- 
activity  and  energy. 

Discussion. 

The  Chairman  said  the  meeting  was  indebted  to  Dr. 
Duisberg  for  telling  them  in  forcible  language  the  secret 
of  Germany's  success  in  chemical  industries.  In  some 
countries  better  provision  was  now  beiDg  made  for  that 
education  which  alone  can  bring  about  these  results. 

Dr.  SciiiKi  iKi.iN  said  he  bad  experience  for  three 
semesters  in  a  German  university  studying  chemistry,  and 
could  testify  to  the  tremendous  importance  which  was 
attached  to  "thoroughness  in  chemical  work  as  a  preparative 
for  entrance  into  technology.  The  mere  fact  that  the  larger 
manufacturers  of  coal-tar  colours  employed  as  many  as  100 
doctors  (graduates  ofthe  university  were  all  doctors,  which 
meant  that  they  bad  studied  at  least  two  or  three  years 
longer  than  the  graduates  of  American  colleges)  was  con- 
vincing. A  man  in  America  who  got  the  degree  of 
Bachelor  of  Philosophy  from  the  Columbia  School  .,1 
Mines,  or  from  Vale,  the  Sheffield  Scientific  School,  or 
from  any  of  the  numerous  and  excellent  schools  of  techno- 


logy, was  about   two  years  behind   the    man  who  had  really 
earned   his  degree  of  Doctor  iu  the  Germany  university  ; 
and,  as     Dr.    Duisberg   bad    pointed    out,   after    they    had 
obtained   this  degree  they  were  expected  to  work  two  or 
three  years  as  assistants  in  the  laboratories  of  the  technical 
high  schools.     Nearly  every  important  city  had  a  technical 
high  school,  which   corresponded  pretty  closely   to  schools 
of  technology,  such  as  were  found  in  Hoboken,  the  St,  \    :.- 
Institute,  the  School  of  Mines,  the  Troy  Polytechnic,  and 
the  Massachusetts  Institute  of  Technology,  &c.     There  were 
also    a    number    iu    the    West.     These  young  men   went   as 
assistants   to  the  professors  in  these  schools  of  technology, 
and  learnt  practically  a  great  deal  about  making  reagents. 
and     directing    the    students     how     to     study    elementary 
chemistry    there  ;  and   he   supposed    it    was  evident    thai    . 
man  learned  a  great    deal    more  by  teaching   another   than 
in  superficially  learning  to  recite  to  another,     l'rof.  Chand 
ler   told    him   that   in   the   new    laboratory   in   Columbia 
College    (about    to    be    built    by    the     generosity    oi    the 
Ilavemeyers)    there    would    be  arrangements    whereby    all 
the  students    would  prepare  their  own    reagents,  so  that 
they  would  have  some  technical  and  practical   education   a- 
well  as  theoretical.     When   he  (Dr.  Schieffelin)  was  iu  the 
School  of  Mines,  from   1883  to   1887,  reagents  were  made 
by   the   laboratory    servants,   under   the    direction    of   the 
assistants   and   professors  in   the    private    laboratory,   and 
students  did  not  really  know  very  much  except  what  could 
be   picked  up,  yet  they  were  supposed  to  know  theoretically 
how   to  prepare  them.     But  the  boys  who   went   there  iiv 
the   next  few  years  would  learn  a  great    deal  more  than  he 
did,  and  it  was  a  very  significant  and  pleasant  fact  that  the 
American  schools  were  overtaking  the  foreign   ones   in  this 
respect,  and   he   was  sure  that    the  necessity   of  thorough 
education    iu   chemistry  was   bting   more   and  more  appre- 
ciated by  all  of  our  manufacturers  here.     He  thought  that 
the  testimony  of  them  all  would  be  that  they  saw  the  value 
of  employing  the   most  highly  educated   men  in  chemistry 
they  could  get.     It   was  only   to-day    he  cut  out   from    thi 
New    York    Times  about    a  third   of    a  column   testifying 
to  the  value  of  the  investment  of  chemical  research  for  the 
purpose  of  showing  it  to  his  partners,  in  order  to  pi  rsu 
them  that  some   ofthe   outlays,  which  are  theoretical,  that 
were  being  made  at  our  laboratory  (for  electrolytic  appli- 
cation) are  really  very  good  investments  for  the  future.     If 
one  bought  machinery  purely  for  experimental  purposes,  it 
seemed   to  the   men   with  old-fashioned    ideas   as   rather 
extravagant ;  but  it  was  not  extravagant  in  the  end,  for  in  a 
f,w  years  not  only  would  the  interest  on  the  investment  be 
saved,  but  the  whole  cost. 

Prof.  CoBUENTZ  said  this  paper  of  Ilr.  Duisberg's  im- 
I  pressed  him  verv  much,  coming  from  such  an  authority, 
who  had  had  experience  in  selecting  and  training  so  many 
chemists  nt  such  a  large  factory.  It  must  be  acknowledged 
that  the  Germans  were  exceedingly  thorough;  that  before 
they  took  up  any  speciality  in  chemistry,  the  chemists  gol 
a  foundation  in  till  the  allied  branches;  but  the  difficulty 
that  Americans  laboured  under,  in  his  experience  so  tin  i- 
it  goes  iu  teaching,  was  that  if  Americans  wanted  to  lie 
chemists,  they  wanted  to  be  so  quickly,  and  they  did  not 
want  to  bother  about  learning  the  theory  of  chemistry. 
They  would  even  go  to  work  and  take  young  men  before 
they  have  passed  out  of  the  schools,  and  say,  "  1  want  a 
chemist  made  of  my  son."  The  young  man  was  sent  into  a 
college,  which  hurried  him  through,  and  he  came  out  an 
analytical,  an  organic  chemist,  able  to  get  on  fairly  will  in 
that  one  speciality,  but  always  labouring  under  the  dis- 
advantage of  inadequate  training  ;  and  Americans  would 
never  be  able  to  compare  with  Europe  until  the  requirenie  its 
of  the  institutions  were  stricter.  Another  point  that  struck 
him  as  true,  and  which  came  within  his  own  experience. 
was  that  German  professors  bad  their  own  hobbies,  and 
liked  to  get  the  students  on  these  hobbies  as  soon  as 
possible.  He  was  often  taken  from  the  preparation  of 
organic  compounds  and  set  to  work  on  one  of  these 
hobbies,  and  never  knew  what  he  was  doing  or  in  what 
direction  be  was  tending,  but  he  had  to  work  on  that 
hobby  nevertheless,  lie  thought  that  one  disadvantage  some 
of  their  German  brethren  laboured  under  wa-  that  students 
often  had  to  work   on   these  hobbies  without  being  all 


June  30, 189SJ 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


431 


to  complete  their  necessary  preliminary  educational  training 
in  that  line.  On  the  whole,  this  paper  w;i<  a  valuable  con- 
tribution to  their  knowledge,  and  he  thought  the  schools 
throughout  the  country  should  apply  this  lesson,  and  have 
-tudents  thoroughly  trained  in  theoretical  education  in  all 
necessary  branches,  and  then  let  them  take  up  specialties. 

Dr.  Ecci.es  was  reminded  of  a  speech  of  a  professor  in 
England  not  long  ago,  in  which  he  pointed  out  one  im- 
portant feature  of  the  difference  between  England  aud 
Germany.  The  professor  said  an  Englishman  first  dis- 
covered the  aniline  dyes  in  England.  The  Germans  had 
built  upon  the  foundation  laid  by  Engluid.  and  had  beaten 
England  in  their  own  field.     Inquiry  into  the  cause  of  this 

-  Itedin  the  declaration  that  it  was  the  thoroughness  with 
which  Germany  was  educating  its  chemists.  Dr.  Duisli 
paper  forcibly  reminded  him  that  the  general  tenour  of 
educationalists  throughout  America  to-day  wa-  in  the  same 
direction.  They  insisted  upon  students  in  every  field  being 
thoroughly  posted  in  the  fields  undertaken  by  them.  They 
pointed  out  the  fact  that  it  was  habit  that  made  the  man  ; 
that  if  a  habit  of  careful  thorough  work  was  established  in 
him,  he  would  not  break  away  from  it.  Slovenliness  of 
thought  or  manipulation  once  established  becomes  habitual 
and  detrimental.  The  strength  of  a  chain  was  gauged 
by  that  of  its  weakest  link.  So  with  mental  links.  Winn 
strain  was  put  upon  the  stndent  the  weakest  point  of  his 
education  was  that  which  determined  his  success.  If  he  had 
been  well  trained  and  had  paid  due  regard  h<?  would  become 
a  true  chemist,  if  chemistry  was  the  lot  he  had  chosen. 

There  was,  however,  a  danger  to  be  considered  lest  the 
field  should  be  made  too  wide  and  the  thoroughness  too 
intense  in  everything  in  which  they  wanted  to  train  them, 
i  Ine  consequence  would  be  that  before  the  foundation  was 
laid  manhood  would  have  come,  and  possibly  old  age,  and 
before  the  structure  was  erected  their  opportunity  might 
have  passed.  That  might  be  avoided  by  limiting  the  amount 
of  preliminary  study  in  such  a  way  that  the  things  studied 
should  be  preparatory  to  those  likely  to  be  required  in  the 
future.  The  Doctor  emphasised  this  in  his  paper.  The 
simple  lesson  was  that  all  could  take  in  chemistry  by  this 
method  of  division  of  labour.  This  was  the  lesson  of  the 
future  for  the  teacher.  A  century  or  more  ago  every 
professor  was  expected  to  be  a  professor  of  astronomv, 
physics,  languages,  mathematics,  of  everything.  He  was 
supposed  to  fill  the  whole  field  of  science  and  know  it  ail. 
That  had  passed  away.  They  now  left  out  things  that  were 
no  longer  necessary  for  study,  and  the  consequence  would 
be  that  in  these  new  fields  they  would  have  to  do  precisely 
a-  with  the  sciences  :  find  what  could  be  discarded.  It 
"as  just  as  necessary  to  do  this  as  to  be  thorough  in  what 
they  undertook. 

Dr.  McKexxa  said  all  felt  the  need  of  more  thorough- 
ness in  their  educational  methods,  and  the  paper  and  subse- 
quent remarks  that  thoroughness  must  begin  lower  down 
was  a  most  useful  warning  to  educators.  The  fact  that  their 
science  was  so  beautiful,  its  principles  so  broad,  so  all- 
embracing  in  their  nature,  proved  the  necessity  for  "  broad  " 
study  in-  preparation  ;  studies  of  languages,  "literature,  the 
"  humanities "  as  they  were  called,  and  students  who  had 
spent  sufficient  time  at  this  "  broadening "  study  would 
certainly  absorb  the  so-called  strictly  scientific  knowledge 
with  greater  ease  and  produce  better  men.  He  agreed  with 
Dr.  Coblenz  about  the  great  hurry  in  which  characterised 
the  American  student.  That  perhaps  was  the  greatest 
fault  with  the  young  men,  an  overweening  desire  to  rapidlv 
get  over  the  ground,  to  reach  success  very  early,  but  with- 
out due  preparation  success  would  be  deferred. 

Mr.  Kext  thought  they  had  scarcely  made  the  most  of 
chemical  industry.  Th^ir  industries  had  so  farbeeninthe 
cruder  materials.  They  had  taken  the  agricultural,  the 
soil,  the  forest,  the  mines  in  their  primeval  conditions,  and 
had  hardly  been  prepared  to  establish  chemical  industries. 
That  was  one  phase  of  the  case,  another  was  the  com- 
mercial conditions  met  with,  such  as  the  tariff.  That  alone 
had  been  an  obstacle,  in  his  opinion,  in  chemical  industry, 
also  the  expense  of  labour.  Labour  was  expensive,  and  the 
man  pursuing  chemical  industry  needed  the  assistance  ; 
that  and  the  development  of  literature  and  of  our  institu- 
tions, the   classes,   however,   advanced  had  then  energies 


occupied  in  laying  the  foundations,  in  getting  in  materials 
to  work  with,  and  they  had  scarcely  time  to  give  to  chemical 
industry  the  attention  which  the  subject  demanded. 

Dr.  HoitxE  observed  that  one  point  which  struck  him 
i  forcibly  was  the  generosity  of  spirit  displayed  by 
Dr.  Duisberg  and  the  Company  in  taking  the  trouble  to 
complete  the  education  of  these  yoaug  men  whom  he  was 
t  sting,  so  to  speak,  and  it  was  an  example  which  might 
be  followed  very  advantageously  by  those  employing 
chemists,  to  teach  not  only  those  but  the  workmen,  the 
reasons  for  the  work  which  they  do.  A  number  of  striking 
instances  of  this  were  brought  to  his  notice,  where  it  might 
Have  redounded  to  the  advantage  of  the  employer  il  lie  had 
been  careful  to  be  somewhat  generous  in  the  instruction  of 
his  workmen  as  well  as  of  his  chemists.  He  thought  also 
that  the  younger  teachers  who  have  not  always  had  the 
advantage  of  instructing  the  graduated  chemist,  or  tin- 
advantage  of  so  man}-  men  in  their  employ,  should  do  all 
that  possibly  can  be  to  encourage  those  who  work  in  our 
laboratories  to  follow  out  the  studies  that  pertain  to  their 
daily  work.  He  had  found  always  that  even  the  youngest 
boys  in  the  laboratories,  who  do  the  most  elementary  work, 
were  generally  enthusiastic,  and  if  once  pointed  out  they 
very  quickly  profit  by  the  instruction.  A  case  came  to  his 
notice  not  long  since  of  a  man  in  a  sugar  refinery  who  let 
a  large  tank  of  sugar  solution  become  quite  acid  through 
fermentation,  and  on  asking  him  why  he  had  not  put  lime  in 
it,  he  replied  that  "  he  knew  they  put  lime  in  the  tanks  up 
stairs  when  they  got  acid,  but  he  did  not  know  they  put  it 
in  down  there."  It  had  never  been  explained  to  that  man 
that  the  lime  was  put  in  to  counteract  the  progress  of  the 
fermentation.  Workmen  are  not  instructed  why  certain 
things  are  done,  when  very  frequently  no  possible  harm 
would  result  from  such  instruction.  Dr.  Duisberg  had 
given  good  examples  of  the  good  results  which  flow  from 
a  generous  view  of  this  matter. 

Dr.  Prochazka  fully  endorsed  the  policy  of  Dr.  Duis- 
berg, though  the  adherence  to  such  policy  had  not  been 
emphasised  in  that  country,  because  no  chemical  works  of 
that  magnitude  existed.  Personally  he  was  engaged  in  a 
kindred  industry,  and  in  engaging  a  new  chemist  his 
policy  was  the  same.  He  cared  far  less  for  what  the 
chemist  claimed  to  know  in  the  particular  industry  than  for 
his  possibilities. 

Mr.  Plact  said  the  best  testimony  to  the  value  of  Dr. 
Duisberg's  paper  was  the  fact  that  it  struck  everyone 
present  differently.  He  was  not  a  scientific  man,  but  an 
employer  of  labour,  skilled  and  unskilled ;  he  agreed  that 
they  did  not  make  enough  of  their  chemists.  It  had  been 
his  aim  to  obviate  the  misapplication  of  the  chemist's 
'lilities:  and  because  a  man  was  scientific  and  had  a 
university  degree  it  was  no  reason  why  he  could  not  be 
a  practical  business  man  also.  They  had  good  evidence 
of  that  in  Dr.  Duisberg  himself. 

The  Chaikmvx  :  Dr.  Duisberg  referred  to  the  possibilities 
of  the  chemical  industries  of  this  country  in  the  future. 
One  of  the  great  advantages  which  America"  had  to-day  was 
that  it  could  begin  where  Germany  now  stood;  but  it  was 
necessary  to  have  the  institutions  of  education  to  enable  them 
to  do  the  work,  so  that  if  some  of  the  merchant  princes 
could  have  been  present  to  hear  this  address  they  would 
have  seen  that  to  be  generous  in  this  matter  would  be  a 
good  investment  for  the  welfare  of  the  country  and  there- 
fore for  themselves.  One  of  the  charms  of  this  paper  to 
him  had  been  the  strong  point  the  author  made  of  their 
having  no  secrets  among  the  employes  in  Elberfeld.  Now 
if  they  went  into  any  chemical  works  in  other  parts  of  the 
world  they  would  find  there  were  some  departments  to 
which  they  could  net  gain  entrance,  and  in  days  gone  h\ 
they  were  told  that  certain  secrets  had  died  with  certain 
men.  Now  in  Elberfeld  they  heard  there  was  nothing  of 
that  kind. 

One  would  like  to  ask  Dr.  Duisberg  how  much  it  costs  in 
Germany  to  obtain  this  education  ?  What  fees  had  a  man 
to  pay  before  he  becomes  a  doctor  of  science,  and  also 
what  inducement  there  was  for  him  afterwards  in  the  w  ay 
of  -alary,  besides  the  possibilities  of  glory  that  might  arise 
from  original  research  ;  and  to  ask  this  because  they  found 
so  many  German   chemists  coming  to   America.     It  might 
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be  a  great  advantage  to  have  thetu,  that  they  might  cam 
..n  the  work  which  they  left  behind  iu  Germany  in  branch 
establishments  iu  America,  when  tin-  ti fir  such  develop- 
ment arrived. 

Dr.  Di  [Sbkrg  said  In-  never  heard  a  discussion  iu  English 
before,  lie  was  very  interested  in  hearing  the  different 
points  on  education  in  America,  and  "as  very  surprised  to 
hear,  especially  from  Prof.  Coblentz  (ami  it  seemed  to  him 
the  principal  point),  that  young  chemists  hurry  in  learning 
chemistry.  They  in  Germany  had  no  difficulties  in  quite 
the  same  manner.  He  had  stated  in  a  German  paper 
that  when  about  1  7  years  ago  he  went  to  the  university, 
he  had  to  work  in  organic  chemistry  even  the  second 
semester,  then  he  preferred  to  go  to  another  university, 
and  six  semesters  afterwards  (three  years)  he  took  his 
degree,  lie  did  not  enter  in  the  technical  department,  but 
went  t<>  Munich  and  Strasburg  and  studied  further,  and 
only  after  finishing  the  theoretical  systems  perfectly  he 
went  into  technical  chemistry.  American  students  ap- 
peared to  be  anxious  to  become  perfect  chemists  quickly 
and  to  get  money,  it  was  the  opposite  in  Germany. 
There  were  a  great  many  chemists,  and  not  three,  but 
perhaps  five,  six,  seven  years  were  necessary  to  perfect 
the  students  and  enable  them  to  become  doctors  now.  But 
their  educational  system  was  still  being  perfected,  and  the 
aim  would  be  that  no  student  should  be  allowed  to  study 
chemistry  until  he  had  passed  an  examination  in  the  school 
t  i  >how  his  general  education ;  and  even  then  he  would 
not  be  allowed  to  go  from  the  university  to  take  a  degree 
until  he  had  accomplished  some  original  research,  which 
was  the  point  of  greatest  importance.  Dr.  Home  was  right 
in  telling  them  that  German  works  trained  their  chemists 
themselves  ;  that  was  the  best  way,  they  thought,  and  they 
had  to  do  it,  not  only  with  young  chemists,  but  with 
occasionally  older  ones.  It  was  necessary,  because  every 
man  when  he  had  to  do  technical  work  became  tired.  He 
had  to  work  from  morning  till  eveuing,  when  his  domestic 
duties  claimed  his  attention,  and  it  was  impossible  for  him 
to  read  novelties  in  patents,  in  literature.  &e.  Therefore 
all  these  novelties  were  brought  to  the  chemists  in  the 
works.  There  was  every  two  week-  an  assembly  of  all  the 
chemists  of  the  works,  where  the  chemists  of  the  scientific 
laboratory  and  special  departments  had  to  tell  the  other 
chemists  what  they  had  read  in  their  several  branches, 
what  they  had  found  in  common,  and  in  this  way  they 
■were  enabled  to  give  perhaps  in  three  or  four  hours  a 
perfect  review  of  every  new  thing  that  had  happened  in  the 
fortnight. 

In  answer  to  the  question,  how  long  they  spent  in  training 
xv  young  chemist,  he  had  already  stated  that  it  was  perhaps 
one  year.  They  did  not  educate  the  chemist,  but  he  had  to 
educate  himself  by  working  iu  the  laboratory  necessary  for 
his  branch.  They  did  not  expect  success  the  first  year, 
but  they  got  success  iu  following  years.  A  student  in 
Germany  had  to  study,  say,  five  to  six  years  now,  and  the 
cost  of  this  was  perhaps  10,000  to  1,"),000  marks,  for  which 
a  student  could  educate  himself  in  the  university,  and  live 
very  well  10,000  to  15,000  marks  was  necessary  because 
the  study  of  chemistry  was  not  very  cheap.  Large  sums 
for  experimental  work,  fees  for  the  lectures,  &c.  had  to  be 
spent. 

The  point  which  he  understood  Mr.  Plant  to  make  was 
that  Americans  did  not  place  sufficient  confidence  in 
their  chemists.  That  was  a  very  bad  feature.  Earlier,  in 
Germany  especially,  the  foremen  of  the  works  occupied  the 
first  place,  aud  the  chemists  the  second.  The  chemists  had 
to  work  in  the  laboratory,  and  the  foremen  and  workmen 
had  to  manufacture  the  colours;  but  that  was  now  changed. 
Now  the  foremen  had  nothing  to  say  about  chemistry 
work  and  manufacturing  odours  The  chemist  alone  had 
to  decide  in  all  these  cases,  and  that  was  of  the  greatest 
importance. 

But  if  their  Chairman  told  them  that  there  were  many- 
secrets  in  other  countries  and  that  there  were  no  secrets  in 
the  works  in  Germany,  he  was  entirely  mistaken.  There 
were  a  great  many  secrets  in  German  works,  bat  in  the 
circle  of  the  factory  there  were  only  a  small  number.  Still, 
no   |  -    allowed    to    tell    the    secrets    he    knew    and 

heard,     lie  had  to  keep  thorn  to  himself.      Naturally  in  the 


special  depari  ments  of  the  works  there  were  secrets  which 
were  known  to  special  chemists,  because  in  some  ways  it  was 
necessary — when  impossible  to  protect  a  process  by  patent — 
to  keep  it  secret. 

Dr.  S>  nii.ii  ki. in  desired,  before  closing  the  discussion, 
to  refer  to  the  Chairman's  remarks  upon  the  necessity  o. 
endowments  for  research  in  chemistry  in  America.  It 
would  be  ungrateful  to  the  late  Peter  Cooper  if  he  did  not 
testify  to  the  value  and  great  importance  of  the  Cooper 
Institute  in  New  Yolk.  Some  of  the  best  men  in  his 
factory,  when  they  were  boys  and  young  men,  and  up  to 
within  a  tew  years,  ami  on  showing  interest  in  chemistry, 
wen- advised  to  attend  the  night  school  in  chemistry  for 
three  years  in  Cooper  Union.  His  firm  were  very  glad  to 
pay  the  slight  expense  of  15  dols.  or  20  dols.  for  apparatus 
(the  tuition  being  free),  and  they  got  a  most  excellent 
foundation  in  chemistry, — as  good  as  a  great  many  gradual,  i 
of  the  technical  schools,  chiefly  because  they  had  an  interest 
in  the  work.  That  led  him  to  point  out  that  the  graduates 
of  the  German  universities  were  on  a  rather  different  footing 
from  the  graduates  of  American  technical  schools.  T> 
great  number  of  students  in  the  German  universities  who 
studied  chemistry  never  graduated  and  never  got  the  degree 
of  Doctor.  They  went  out  aud  had  a  good  time,  and  did  not 
work  in  the  laboratory  or  take  trouble  to  experiment, 
and  as  they  did  not  try  they  did  not  get  their  degree. 
The  men  who  did  graduate  in  America  had  a  pretty 
thorough  foundation.  For  instance,  the  class  of  1887  of 
the  School  of  Mines  were  95  freshmen ;  of  that  number 
only  :)■'}  graduated,  but  the  class  that  graduated  numbered 
45  because  they  had  some  12  who  had  fallen  from  the  class 
above  into  that  class.  And  so  in  Germany  the  weeding 
process  went  on,  and  probably  only  those  of  best  ability  went 
into  the  colour  works;  aud  as  for  secrets,  he  bad  always 
understood  that  workers  at  neighbouring  desks  did  not  even 
know  what  their  neighbours  were  working  at.  They  were 
partitioned  off.  Probably  in  the  happy  family  ol  the  works, 
they  were  told  about  it.  As  for  Peter  Cooper  and  his  work 
they  could  not  be  too  thankful  for  New  York  having  Buch 
an  institution. 

ON   THE   ANALYSIS   OF    WHITE    PAINTS. 

IU     O.     W.     THUMTSOX. 

Thf.uk  are  upon  the  market,  as  is  well  known,  numerous 
brands  of  white  paint,  ground  stiff  iu  oil,  and  sold  as 
"  strictly  pure  white  lead,1'  whieh  are  mixtures  of  various 
materials,  more  or  less  inferior  to,  and  selling  at  prices 
much  below  pure  white  lead.  The  analysis  of  these  mixed 
paint-  is  not  ordinarily  considered  difficult,  and  with  certain 
mixtures  this  is  true  ;  but  there  are  mixtures  on  the  market 
on  which  chemists  have  obtained  very  materially  divergent 
results.  To  speak  of  those  peculiar  mixtures  was 
prinian  intention,  but  on  further  thought  we  have  eon 
siilercd  it  advisable  to  take  up  the  who].-  subject  of  mixed 
white  paints.  It  is  not  our  purpose  to  consider  the  exami- 
nation of  the  oil,  or  the  vehicle  in  such  paints,  but  only  the 
pigment  or  solid  constituents.  The  solid  proximate  con- 
stituents used  are  as  follows: — White  lead,  so  called 
sublimed  white  lead,  consisting  of  varying  proportions  of 
lead  sulphate,  lead  oxide,  and  zinc  oxide,  lead  sulphate,  zinc 
oxide,  barytes,  sulphate  of  lime,  carbonate  of  lime,  china 
clay,  silica,  sulphide  of  zinc,  sulphite  of  le  id. 

There    may   he  other   constituents   used  in    this    e 
paints,  hut    so  far   as  we  know,  the  above  list  is  practically 
complete.     The  steps  ill  their  analysis  are  as  follows  :  — 

1st.  Extraction  of  oil. 

2nd.  Preparation  of  extracted  sample  for  analysis. 

3rd.  Qualitative  examination. 

4th.    Ultimate   quantitative    analysis,    showing    elements 
present. 

5th.    Proximate  quantitative  analysis,  showing  the  forms 
in  which  these  elements  are  combined. 

The  extraction  of  the  oil  may  be  performed  by  using  any 
solvent  for  oil,  which  is  completely  volatile  at  212  I'.  We 
prefer  to  use  OP.  benzol,  as  it  may  all  he  distilled  off,  and 
v  all  recovered,  and  because  its  solvent  action  is 
superior  to  that  of  turpentine,  benzene,  or  petroleum  ether. 
We  perform  the  extraction  by  treating  about  20  grins,  of 
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the  paint  in  a  small  beaker,  decanting  four  times.  In  the 
presence  of  much  zinc  oxide,  a  small  and  insignificant 
portion  of  this  substance  will  fail  to  settle,  and  will  be 
carried  over  with  the  solvent.  The  extracted  paint  is  dried 
at  212°  F. 

The  dry  paint  so  obtained  is  ground  in  a  porcelain 
mortar,  and  passed  through  a  50-mesh  screen  so  as  to  obtain 
a  uniform  sample  from  which  to  weigh  out. 

The  qualitative  examination  for  the  elements  present  may- 
be performed  as  follows: — Effervescence  with  concentrated 
hydrochloric  acid  indicates  carbonic  acid,  sulphuretted 
hydrogen  if  zinc  sulphide  be  present,  or  sulphurous  acid  if 
lead  sulphite  be  present.  These  latter  two  may  be  recognised 
by  their  odours,  lioil  a  portion  of  the  paint  with  a  solution 
of  acid  ammonium  acetate,  filter,  and  test  portion  of  filtrate 
for  sulphuric  acid  with  barium  chloride.  lest  another 
portion  of  the  same  solution  with  sulphuric  acid  in  excess 
for  lead,  and  if  precipitate  of  lead  sulphate  be  obtained, 
filter  off,  and  test  filtrate  for  zinc  by  making  alkaline 
with  ammonia,  and  adding  ammonium  sulphide.  Test  another 
portion  of  ammonium  acetate  solution  for  lime  by  making 
alkaline  with  ammonia,  adding  ammonium  sulphide,  filter- 
ing,  and  adding  ammonium  oxalate  to  filtrate.  The  portion 
insoluble  in  ammonium  acetate,  in  the  absence  of  sulphide 
of  zinc  and  sulphate  of  lead,  may  be  barytes,  china  clav,  or 
silica.  The  qualitative  examination  of  this  residue  is  best 
combined  with  quantitative  examination  given  further  on. 

The  oxides  and  elements  the  presence  of  which  is  usually 
possible  in  a  white  paint  are  : — Carbonic  acid,  yvater  (com- 
bined), sulphuric  acid,  sulphurous  acid,  sulphur  (combined 
as  sulphide),  silica,  barium  oxide,  calcium  oxide,  zinc 
oxide,  and  zinc  combined  as  sulphide,  lead  oxide,  aluminium 
oxide. 

The  actual  determination  of  these  constituents  is  not  in 
all  cases  necessary,  and  many  short  steps  may  he  taken  ; 
thus,  in  the  absence  of  sulphuric  acid,  the  lead  soluble  in 
acetic  f.cid  may  be  directly  calculated  to  white  lead.  We 
think  it  best,  however,  to  give  here  suggestions  for  the 
determination  of  the  separate  constituents  given  above. 
We  would  determine  carbonic  acid  by  any  accurate  absorp- 
tion method.  Water  cannot  be  determined  accurately  in 
samples  from  which  the  oil  has  been  extracted,  as  a  small 
amount  of  organic  matter  will  remain  which  vitiates  the 
results.  In  the  absence  of  sulphites  and  sulphides,  it  may- 
be approximately  determined  by  obtaining  the  loss  on 
ignition,  and  deducting  the  carbonic  acid  from  it ;  the 
remainder  is  water,  but  the  results  so  obtained  are  always 
high.  In  some  cases  it  may  become  necessary  to  take  the 
Hater  by  difference.  The  method  of  obtaining  the  water 
by  absorption,  used  by  some,  is  inaccurate  because  of  the 
empyreumatic  substances  given  off  on  heating  and  absorbed 
with  the  yvater.  Sulphuric  acid  may  exist  in  two  conditions, 
in  one  it  is  soluble  in  ammonium  acetate  and  in  the  other, 
as  in  barytes,  it  is  insoluble  in  ammonium  acetate.  That 
soluble  in  ammonium  acetate  may  be  determined  hv  pre- 
cipitating with  barium  chloride  in  that  solution.  Sulphuric 
acid  in  barytes  is  best  calculated  from  the  barium  present 
determined  as  described  later.  Sulphurous  acid  may  be 
determined  by  oxidation  to  sulphuric  acid,  or  its  determi- 
nation may  be  based  on  the  insolubility  of  lead  sulphite 
in  ammonium  acetate.  IJor  instance,  one  portion  of  the 
sample  is  oxidised  with  nitric  acid  and  the  total  lead 
determined.  Another  portion  is  treated  directly  with 
ammonium  acetate  and  the  lead  soluble  in  that  menstruum 
determined.  The  difference  between  the  two  determina- 
tions is  the  lead  present  as  sulphite,  from  yvhich  we  may 
calculate  the  sulphurous  acid  present.  Sulphur  as  sulphide 
i-  always  present  as  zinc  sulphide,  which  is  never  used  in 
the  presence  of  lead  compounds.  It  may  be  determined  by 
oxidation  with  bromine  yvater  and  precipitation  with  barium 
chloride,  or  by  determining  the  ziDc  insoluble  in  ammonium 
acetate.  Silica  may  be  determined  by  treatiug  matter  in- 
soluble in  ammonium  acetate  yvith  hydrofluoric  acid  and 
sulphuric  acids.  The  loss  on  ignition  is  silica,  or  it  may- 
be determined  by  fusing  the  residue  in  the  regular  way. 
Barium  oxide  is  determined  by  precipitation  with  sulphuric 
acid  from  hydrochloric  acid  solution  of  that  part  of  fused 
residue  insoluble  in  water.  Calcium  oxide  by  precipitating 
in  alkaline  or  acetic  acid  solutions  with  ammonium  oxalate, 


weighing  as  oxide  or  sulphate.  Zinc  oxide  is  precipitated 
as  carbonate  in  I  he  usual  way.  To  secure  a  uniformly 
fine  granular  precipitate,  yve  have  found  it  useful  to  finish 
the  precipitation  yvith  bicarbonate  of  soda,  and  then  b<i;lirtu 
to  expel  excess  of  carbonic  acid.  Lead  may  be  deter- 
mined as  ehromate  in  acetic  acid  solution  by  precipitating 
yvith  bichromate  of  potash  and  weighing  in  Gooeh  crucible. 
Alumina  from  fusion  of  insoluble  residue  is  determined 
in  the  usual  manner.  Schemes  for  the  separation  of  these 
constituents  from  each  other  and  into  their  proximate 
combinations  depends  on  the  constituents  present,  and  »  e 
can  treat  this  subject  in  no  better  way  than  by  taking 
typical  casts,  yvhich  we  now  do. 

Sample  1  is  a  mixture  of  barytes,  white  lead,  and  zinc- 
oxide. 

Two  1-grm.  portions  are  weighed  out.  One  is  dissolved 
in  acetic  acid  and  filtered,  the  insoluble  matter  ignited  and 
weighed  as  barytes,  the  lead  in  the  soluble  portion  precipi- 
tated yvith  bichromate  of  potash,  weighed  in  Gooch  crucible 
as  ehromate,  and  calculated  to  yvhite  lead. 

The  other  portion  is  dissolved  in  dilute  nitric  acid,  sul- 
phuric acid  added  in  excess,  evaporation  carried  to  fumes, 
water  added,  the  zinc  sulphate  solution  filtered  from  barytes 
and  lead  sulphate  and  precipitated  directly  as  carbonate, 
filtered,  ignited,  and  weighed  as  nxide. 

Sample  2  is  a  mixture  of  barytes  and  so-called  sublimed 
white  lead. 

Weigh  out  three  1-grm.  portions.  In  one  determine  zinc 
oxide  as  in  case  1.  Treat  a  second  portion  with  boiling 
acetic  acid,  filter,  determine  lead  in  filtrate,  and  calculate 
to  lead  oxide.  Treat  third  portion  by  boiling  with  ammo- 
nium acetate,  filter,  ignite,  and  weigh  residue  ;is  barytes, 
determine  total  lead  in  filtrate,  deduct  from  it  the  lead  as 
oxide,  and  calculate  the  remainder  to  sulphate.  Sublimed 
lead  contains  no  hydrate  of  lead,  and  its  relative  whiteness 
is  probably  due  to  the  oxide  of  lead  being  combined  with 
the  sulphate  as  basic  sulphate.  Its  analysis  should  be 
reported  in  terms  of  sulphate  of  lead,  oxide  of  lead,  and 
oxide  of  zinc. 

Sample  3  is  a  mixture  of  barytes,  sublimed  lead,  acd 
yvhite  lead. 

Determine  barytes,  zinc  oxide,  lead  soluble  in  acetic  acid 
and  in  ammonium  acetate,  as  in  case  2;  also  determine 
carbonic  acid,  which  calculate  to  yvhite  lead,  deduct  lead  in 
white  lead  from  the  lead  soluble  in  acetic  acid,  and  calculate 
the  remainder  to  lead  oxide. 

Sample  4  is  a  mixture  of  barytes,  white  lead,  and  car- 
bonate of  lime. 

Determine  barytes  and  lead  soluble  in  acetic  acid  (white 
lead)  as  in  ease  1.  In  filtrate  from  lead  ehromate  pre- 
cipitate lime  as  oxalate,  weigh  as  sulphate,  and  calculate  to 
carbonate.  Chromic  acid  does  not  interfere  yvith  the 
precipitation  of  lime  as  oxalate  from  acetic  acid  solution. 

Sample  5  is  a  mixture  of  barytes,  yvhite  lead,  zinc  oxide, 
and  carbonate  of  lime. 

Determine  barytes  and  white  lead  as  in  case  1.  Dis- 
solve another  portion  in  acetic  acid,  filter,  and  pass  sul- 
phuretted hydrogen  through  the  boiling  solution,  filter,  and 
precipitate  lime  in  filtrate  as  oxalate;  dissolve  mixed 
sulphides  of  lead  and  zinc  in  dilute  nitric  acid,  evaporate 
to  fumes  yvith  sulphuric  acid,  separate,  and  determine  zinc 
oxide  as  in  case  I. 

Sample  G  is  a  mixture  of  barytes,  white  lead,  sub- 
limed lead,  carbonate  of  lime. 

Determine  barytes,  lead  soluble  in  acetic  acid  aud  :u 
ammonium  acetate,  as  in  ease  2,  lime  and  zinc  oxide,  as  in 
case  5,  and  carbonic  acid.  Calculate  lime  to  carbonate  of 
lime,  deduct  carbonic  acid  in  it  from  total  carbonic  acid, 
calculate  the  remainder  of  it  to  white  lead,  deduct  lead  :'n 
yvhite  lead  from  lead  soluble  in  acetic  acid,  and  calculate 
the  remainder  to  oxide  of  lead. 

Sample  7  contains  sulphate  of  lime. 

Analysis  of  paints  containing  sulphate  of  lime  present 
peculiar  difficulties,  from  its  proneness  to  give  up  sulphuric 
acid  to  lead  oxide  or  white  lead  if  present.  Sulphate  of  lime 
and  yvhite  lead  boiled  in  yvater  are  more  or  less  mutually 
decomposed  with  the  formation  of  sulphate  of  lead  anil 
carbonate  of  lime.  A  method  for  the  determination  of 
sulphate  of  lime  is  by  prolonged  washing  with  water  with 
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Blight  Miction  iii  u  weighed  Gooch  crucible.  This  is 
sceedinglj  tedious,  but  thoroughly  accurate.  A  reservoir 
containing  water  may  be  placed  above  the  crucible,  and  the 
water  allowed  to  drop  slowly  into  it.  This  may  take  one 
or  two  days  to  bring  the  sample  to  constant  weight, during 
which  time  several  litres  of  water  will  have  passed  through 
the  crucible.  Another  method  tor  separating  the  sulphate 
of  lime  is  by  treatment  in  a  weighed  Gooch  crucible  with  a 
mixture  of  9  parts  of  ;).">  per  cent,  alcohol  and  1  part  of 
glacial  arctic  arid.  Acetates  of  lead,  zinc,  and  lime  being 
soluble  in  this  mixture,  the  residue  contains  all  the  sulphate 
ofliuie  and  any  sulphate  of  lead  and  barytcs  which  may  br 
present.  Determine  tin-  lead  and  lime  as  in  sample  4,  and 
date  to  sulphates.  Sulphate  of  lime  should  be  fully 
hydrated  iu  paints.  To  determine  this,  obtain  loss  on 
ignition  :  deduct  carbonic  acid  and  water  in  other  con- 
stituent-; the  remainder  should  agree  fairly  well  with  the 
calculated  water  in  the  hydrated  sulphate  of  lime,  if  it  is 
full}  hydrated.  If,  after  washing  a  small  portion  of  the 
sample  with  water,  the  residue  shows  no  sulphuric  acid 
soluble  in  ammonium  acetate,  the  sulphate  of  lime  may  be 
obtained  by  determining  the  sulphuric  acid  soluble  in 
ammonium  acetate  and  calculating  to  sulphate  of  lime. 
The  difficulty  is  in  determining  the  sulphate  of  lime  iu  the 
presence,  or  possible  presence,  of  sulphate  of  lead.  To 
illustrate  the  analysis  of  samples  of  white  paint  containing 
sulphate  of  lime,  and  the  difficulty  attending  thereon,  we 
would  mention  a  sample  containing  sublimed  lead,  white 
lead,  carbonate  of  lime,  and  sulphate  of  lime.  In  such  a 
sample  we  would  determine  the  lead,  lime,  sulphuric  acid, 
carbonic  acid,  loss  on  ignition,  the  portion  soluble  in  water, 
and  the  lime  or  sulphuric  acid  iu  that  portion,  calculating 
to  sulphate  of  lime.  Deduct  the  lime  iu  the  sulphate  of 
lime  from  the  total  lime,  and  calculate  the  remainder  to 
cuibonate  of  lime  ;  deduct  the  carbonic  acid  in  the  carbonate 
of  lime  from  the  total  carbonic  acid,  and  calculate  tin- 
remainder  to  white  lead  ;  deduct  the  sulphuric  acid  in  the 
sulphate  of  lime  from  the  total  sulphuric  acid,  and  calculate 
the  remainder  to  sulphate  of  lead.  The  lead  unaccounted 
for  as  sulphate  or  white  lead  is  present  as  oxide  of  lead. 
Deduct  the  carbonic  acid  and  water  in  the  carbonate  of  lime 
and  white  lead  from  the  ioss  on  ignition,  the  remainder 
being  the  water  of  hydration  of  the  sulphate  of  lime. 

Sample  8  contains  as  insoluble  matter,  barytes,  china 
clay  .  silica. 

After  igniting  and  weighing  the  insoluble  matter,  carbonate 
of  soda  is  added  to  it  and  the  mixture  fused.  The  fused 
mass  is  treated  with  water,  and  the  insoluble  portion  filtered 
off  and  washed.  This  insoluble  portion  is  dissolved  in 
dilute  hydrochloric  acid,  and  the  barium  present  precipitated 
with  sulphuric  acid  in  excess.  The  barium  sulphate  is 
filtered  out,  ignited,  weighed,  and  if  this  weight  does  not 
differ  materially — say  by  2  per  cent. — from  the  weight  of 
the  total  insoluble  matter,  the  total  insoluble  matter  is 
reported  as  barytes.  If  the  difference  is  greater  than  this, 
add  the  filtrate  from  the  barium  sulphate  precipitate  to  the 
water-soluble  portion  of  fusion.  Evaporate  and  determine 
the  silica  and  the  alumina  in  the  regular  way.  (  alculate 
the  alumina  to  China  clay  on  the  arbitrary  formula  2Sii  >.,, 
AljOj,  '-'ir.tt.  and  deduct  the  silica  in  it  from  the  total 
silica,  reporting  the  latter  in  a  free  state.  It  is  to  be  borne 
in  mind  that  China  clay  gives  a  loss  of  about  13  per  cent. 
on  ignition,  which  must  be  allowed  for.  China  clay  is  but 
slightly  used  in  white  paints  a-  compared  with  barytes  and 
silica. 

Sample  9  contains  sulphide  of  zinc. 

Samples  of  this  character  are  usually  mixtures  in  varying 
proportions  of  barium  sulphate,  sulphide  of  zinc,  and  oxide 
of  zinc.  Determine  barytes  as  matter  insoluble  in  nitric 
arid,  the  total  zinc  as  in  case  1,  and  the  zinc  soluble  in 
accti.  acid,  which  is  oxide  of  zinc.  Calculate  the  ziDc 
insoluble  in  acetic  acid  to  sulphide. 

Sample  in  contains  sulphite  of  lead. 

Ibis  is  of  rare  occurrence.  Sulphite  of  lead  is  insoluble 
in  ammonium  acetate,  and  may  be  filtered  out  and  weighed 
lis  such,  it  is  apt  on  exposure  to  the  air  in  the  moist  state 
to  become  oxidised  to  sulphate  of  lead. 


There  are   certain  arbitrary  positions  which  the  el 
must  take  in  reporting  analyses  of  white  paints : — 

1st.  White  lead  is  not  uniformly  of  the  composition 
usually  given  as  theoretical  (2PbCOs),  (PbHjOj),  but  in 
reporting  we  must  accept  this  as  the  basis  of  calculating 
results,  unless  it  is  demonstrated  that  the  composition  of  the 
white  lead  is  very  abnormal. 

2nd.  In  reporting  oxide  of  lead  present  this  should  not 
be  done  except  in  the  presence   of  sulphate  of  lead,  and  if 

white  bad  is  present,  then  only  where  tl side  is  more  than 

1  per  cent. ;  otherwise  calculate  all  the  lead  soluble  in  acetic 
acid  to  white  lead. 

3rd.  China  clay  is  to  be  calculated  to  the  arbitrary  formula 
given. 

In  outlining  the  above  method-  we  have  in  mind  many 
samples  that  we  have  analysed,  and  the  combinations  we 
have  chosen  are  those  we  have  actually  found  present. 

ACCURACY  IN  SILVEB   ASSAYS. 

BY    FREDERIC    P.    DEWEY. 

I  wish  to  call  attention  mainly  to  one  source  of  inaccuracy 
in  assaying,  which,  though  well  known  and  easily  corrected 
for,  has  until  recently  been  largely  neglected.  I  refer  to 
the  absorption  of  the  precious  metals  by  the  slag  and 
cupel. 

Mason  and  Bowman  have  published  a  table  giviDg  the 
average  loss  of  silver  in  the  entire  process  of  scorifica- 
tion  and  cupellatiou  as  2 -54  per  cent.,  0'55  per  cent,  iu 
scorification,  and  l-99  per  ceut.  in  cupellatiou. 

For  gold  the  average  for  the  entire  process  was  "  -7 
percent. — 0-574  per  cent,  in  scorification  and  0-295  per 
cent,  in  cupellatiou.  But  the  meagre  description  of  tin 
results  impairs  their  value. 

.\t  the  April,  1894,  meeting  of  the  Washington  Chemical 
Society  I  presented  a  paper  on  "Tin:  Accuracy  of  the 
Commercial  Assay  for  Silver,"  iu  which  I  called  particular 
attention  to  this  matter. 

In  this  paper  are  given  many  results  on  various  materials 
ranging  from  tailings  from  silver  mills  carrying  from  1-S  t>, 
1  s  ■  a  oz.  of  silver  per  ton  through  various  ores,  bath  raw 
and  roasted,  from  12*5  to  45*5  oz.  per  ton,  lead  carbonate 
precipitates  from  1  to  500  oz.  per  ton,  base  sulphide  preci- 
pitates from  100  to  5,000  oz.  per  ton,  regular  sulphide 
precipitates  from  100  to  16,000  oz.  per  ton,  base  bullion 
from  300  to  500  fine,  and  lastly,  fine  bullion  averagins 
999  •  3  fine. 

The  following  table  summarises  some  of  tin-  results  : — 


Material  Assayed. 


- 
Value. 


Range  ol        \ 
Inaccuracy  Inaccuracy. 


Tailings 

\\  ;isl  ,-it  ore 

Uiu  ore 

Boasted  ore 

irbonate 

Base  sulphides 

Regular  sulphides 

i  opper-silver  bullion,   30  I 

■-  I'm--." 
I' lullion,  9W3  "  line". 


1—20 
15—35 
20  50 
20—15 
50—100 
1,000- 


Pcrl  rnl. 

Is    n       s-r, 

13-0     I"'" 

12-0-6"0 

:-t    a-o 

5"0     is 

:!-s-l-2 

2-0 

ri 


18-7 

wi 
»-7 
D-l 

.-i-s 

1-7 

g.Q 
1-1 


In  general  the  percentage  of  the  inaccuracy  of  the 
ordinary  commercial  assay  from  slag  and  cupel  absorption 
varies  inversely  with  tin-  value  of  the  material  as. ax,.!. 
when  figured  upon  that  value. 

In  order  to  see  this  most  clearly  it  i-  accessary  to 
compare  results  of  the  sain,-  class  of  material,  and,  pre- 
ferably, made  by  the  same  assayer  under  practically 
constant  conditions.  Sometimes,  when  a  -cries  of  individual 
results  differs  irregularly,  if  the  results  are  grouped  cone 
derable  regularity  may  appear.  For  instance,  on  looking 
at  a  series  of  miscellaneous  results  on  ores  running  from 
15  to  40  oz.  per  ton,  no  irregularity  may  appear,  but  if  thi 
results  arc  grouped  in  periods  differing  by  .">  oz.  per  toi 
tin  \  may  become  very  regular  in  tin-  variation.  While 
different  assayers  working  on  the  same  material  may  show 
some  regularity  they  may  also  vary  greatly. 


•Tun  >  30,185  6] 
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When,  however,  high-grade  material,  such  as  sulphide 
precipitates  running  from  8,000  to  16,000  oz.  per  ton, 
I  articularly  if  they  contain  much  copper,  are  assayed,  the 
i    suits  are  not  always  so  regular  in  their  variation. 

Wheu  we  come  to  consider  the  percentage  of  inacsuracy 
when  figured  upon  the  total  material  assayed,  we  find  that 
it  generally  follows  the  silver  contents  of  the  material,  and 
in  the  case  of  rich  products,  becomes  very  large.  Thus,  in 
2 •  3  oz.  tailings,  the  silver  equals  O'007'.l  per  cent,  of  the 
total,  and  a  21*8  per  cent,  loss  on  this  equals  only0"0017 
per  cent,  of  the  total.  On  the  other  hand,  in  a  17,500  02. 
sulphide,  the  silver  equals  60  per  cent,  of  the  total,  but  the 
comparatively  suiill  l"s>  of  1*26  on  this  equals  it- 7.">'>  per 
cent,  of  the  total.  ' 

The  following  table  gives  a  few  results  upon  this 
piiut  :— 


upon  the  same  samples  ;  and  finally,  the  difference  between 
the  two  assayers. 


Ozs.  per 
Ton  by 

Com- 
mercial 
Assay. 

First 
Assayer. 


Ozs.  per 
Tun  in 

Slag  and 
Cupel. 
First 

Assayer. 


Pert  lent 

in 

Slag  and 

Cupel. 

First 
Assayer. 


Total  Ozs.  per  Ton. 


First         Second 
Assayer.    Assayer. 


Differences. 


Plus.     Minus 


Material. 


Grade. 


Silver 

Per  Cent, 
of  Total. 


Inaccuracy  Per  Cent. 


Of  Silver.  Of  Total. 


8675-20 

14411 

1-622 

8819-31 

87S2 

37-31 

10074*25 

189-35 

1*844 

10263*60 

10119 

144-60 

10788*85 

189-00 

L-720 

10972-35 

10938 

34-35 

10902*30 

19r:'3 

1-7.-.2 

11096-68 

11220 

!■'.     5 

11015-73 

191-63 

1-71U 

112(17-12 

11090 

117-12 

11238-40 

175-22 

1-535 

11  H3-62 

11548 

134*33 

11828-75 

176-72 

rt7i 

12005-47 

12046 

in-:,  i 

12566-55 

199*21 

1-560 

12765-70 

12821 

55-24 

12665-85 

199-87 

1-553 

12865*72 

12S41 

24-72 

13001*65 

2-29-84 

1-737 

13231-49 

13187 

44-49 

1J625-50 

226-52 

1-635 

13352-02 

13919 

66-93 

Tailings. 
Ore 


■    sulphides 

Regular  sulphides  . 


Oz. 

2-3 

0-0079 

21 -s 

1*0017 

20-3 

0-0390 

s-|i 

I ; 

30*5 

o-ion 

.VII 

0*0051 

31*0 

0-1063 

13-0 

0*0138 

19-11 

0-16-30 

8*8 

0*01  is 

i  11-0 

T477 

8-6 

0*12602 

5078-0 

1711 

■>•■> 

0   183 

5538*0 

18-98 

s-4 

1*59432 

[0698*0 

36-33 

1*5 

0-54495 

15046-0 

51-58 

1*2 

H  618  '■; 

17500*0 

60-00 

1*26 

0*756 

While  the  amount  of  silver  recovered  from  the  slag  and 
cupel  in  the  case  of  ordinary  ores  is  small,  when  stated  per 
ton  of  ore;  yet  when  a  year's  operations,  involving  10,  2i>, 
30  or  more  thousands  of  tons,  are  considered,  the  difference 
between  an  ordinary  and  a  corrected  assay  amounts  to 
quite  a  respectable  sum,  and  becomes  well  worthy  of 
consideration  in  these  times  of  low  prices  for  silver. 

When  we  consider  rich  materials,  such  as  high-grade  ore 
and  the  products  of  the  Russell  process,  for  instance,  the 
slag  and  cupel  loss  on  a  single  ton  becomes  considerable ; 
and  with  very  rich  products,  such  as  lixiviation  sulphides, 
particularly  when  they  carry  a  large  percentage  of  copper, 
as  in  the  regular  Russell  sulphides,  this  loss  may  amount  to 
several  hundred  ounces  per  ton. 

The  assay  of  Russell  sulphides  presents  unusual 
•difficulties. 

They  are  precipitates  obtained  in  the  lixiviation  process 
of  treating  silver  ores.  In  general  they  carry  8,000  to 
14,0C0  oz.  of  silver  per  ton,  20  per  cent,  to  33  per  cent,  of 
copper,  a  little  lead,  some  free  sulphur,  aud  the  balance 
various  impurities  in  small  amounts.  The  variety  that  I 
am  most  familiar  with  carries  about  1  oz.  of  gold  for  each 
1,000  oz.  of  silver.  They  are  very  disagreeable  to  handle; 
they  are  light  and  dusty  ;  they  soil  everything  they  touch, 
-and  yet  they  are  sometimes  semi-malleable.  On  account  of 
their  richness,  but  small  weights  can  be  taken  for  assay, 
and  even  then  large  butlons  of  silver  are  obtained  which 
are  given  to  spittiDg,  and  the  presence  of  so  much  copper 
requires  the  use  of  large  amounts  of  lead. 

After  much  work,  the  following  method  has  been 
-elaborated  as  the  most  suitable  for  their  assay,  and  is  used 
in  settling  contracts  for  handling  the  sulphides  : — 

"  Weigli  out  one-twentieth  of  an  assay  ton  of  sulphides, 
•35  grms.  of  granulated  test  lead,  and  2  to  3  grins,  of  fused 
borax.  One  half  of  the  lead  is  put  in  the  bottom  of  the 
scorifier  and  hollowed  out  ;  the  sulphides  are  put  into  the 
hollow  aud  the  rest  of  the  lead  poured  over  them  ;  the  borax 
is  then  placed  on  top.  The  assay  is  then  conducted  in  the 
usual  way.  The  slag  and  cupel  should  be  ground  up  and 
assayed,  and  the  result  added  to  the  main  assay." 

Iu  the  following  table  are  given  :  1st,  the  results  of 
plain  scoritication  assay  by  this  method  ;  2nd,  the  ounces 
per  ton  found  in  the  slag  and  cupel;  3rd,  the  percentage  in 
slag  and  cupel ;  and  4th,  the  total  silver  found  by  adding 
the  slag  and  cupel  silver  to  the  scorificatiou  silver  by  one 
assayer ;  oth,  the  total  silver  as  found  by  another  assayer 


On  comparing  results  on  individual  lots  considerable 
variation  will  be  found  between  the  two  assayers,  but  on 
considering  the  total  amount  of  silver  involved  the  differ- 
ence becomes  quite  small.  By  the  first  assayer  these 
|  eleven  lots  contain  236,418*99  oz.  of  silver,  while  by 
the  second  they  contain  236,483*88  oz.,  the  difference 
between  the  two  being  only  54*89  oz..  This  amount 
is  o- 02.32  per  cent,  of  the  smallest  total  of  ounces  found  and 
0*0095  per  cent,  of  the  weight  of  sulphides  involved,  and 
shows  that  when  carefully  and  properly  executed  the 
method  gives  concordant  results  on  averaging  a  sufficient 
number  of  assay-. 

As  showing  the  difference  which  may  occur  by  this 
method  of  assaying,  besides  noting  the  individual  difference 
above  between  the  two  assayers,  it  may  be  added  that  one 
of  these  found  the  following  difference  on  assaying  the 
same  sample  at  different  times  : — 

Oz.  per  Ton. 

NO.  1    14! 

No.  2 jo 

No.  3 H2 

Again,  in  using  this  method  we  usually  start  four  ass.-u , 
of  each  sample.  As  we  have  found  the  charge  rather 
destructive  to  scorifiers  it  is  not  uuusual  to  lose  an  assay. 
In  two  sets  of  four  results  the  differences  between  the 
highest  and  lowest  individual  results  were  49-6  and  9o  oz. 
per  ton.  In  five  sets  of  three  results  the  difference- 
were  30,  54,  94,  98,  and  152*2  oz.  per  ton.  As  each  one 
of  a  set  of  assays  was  carried  through  under  practically 
the  same  conditions  as  the  others,  these  differences  may 
seem  rather  high,  but  the  total  ounce*  represented  by  khese 
seven  assays  was  121,346-53  oz.,  while  another,  ven 
expert  assayer  by  this  method,  working  upon  the  same 
samples,  found  121,446*56  oz..  showing  a  difference  of 
only  99-93  oz.  on  the  total  number  of  ounces  involved. 

Mr.  Russell  has  stated  to  the  writer  that  in  his  opiuion 
the  very  best  assay  of  Russell  sulphides,  that  can  be  made 
is  still  about  :\  of  one  per  cent,  below  the  actual  amount  of 
silver  present.  That  there  is  a  considerable  loss  of  silver 
in  assaying  these  sulphides,  even  by  the  above  corrected 
method,  we  know  by  practical  experience. 

In  the  1894  run  of  the  Marsac  refinery  116,519*5  lb.  of 
sulphides,  carrying  572,544*45  oz.  of  silver  by  the  corrected 
assay,  were  refined  by  the  sulphuric  acid  process  invented 
by  the  writer. 

Xow  in  practical  operations  there  must  necessarilv  be 
some  losses,  but  in  this  ease  the  losses  were  less  than  the 
difference  between  the  corrected  assay  and  the  amount  o 
silver  actually  present,  for  we  recovered  2,073,81  oz.,  or 
0*36  per  cent,  more  silver  than  the  corrected  assays  called 
for. 

Iu  a  number  of  cases  the  slag  and  cupel  have  been  assayed 
separately,  but  there  does  not  seem  to  be  any  uniformity  of 
results,  except  that  the  cupel  silver  is  generally  much 
greater  than  the  slag  silver,  although  in  one  case  they  were 
both  the  same— 0-8  oz.  In  a  set  of  29  assays  running  from 
tailings  at  6-2  oz.  per  ton  to  ore  at  44-7,  the  cupel  stiver 
varied  from  0'8  to  5-4  oz  per  ton,  anil  the  slag  silver  from 
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0"  1  to  1"8  oz.  pei  ton  ;  the  lowest  cupel  silver  was  on  18-oz. 
ore  and  the  highest  on  24  ■  1-oz.  ore  ;  the  lowest  slag  silver 
was  on  26  oz.  ore  and  the  highest  on  32'4-oz.  ore,  ami  both 
these  assays  were  made  by  the  crucible   method,     [n  Oily 

two  case's  was  ilu-  cupel  silver  li  ss  than  1  o/.  per  ton. 
and  one  Of  these  was  on  tie  6"2  oz.  per  ton  tailings,  and  in 
only  two  cases  wis  the  slag  silver  over  I  oz.  per  ton. 

In  a  recent  paper  on  "  Assays  of  Copper  and  Copper 
Mattes"  reported  to  ihe  American  Institute  of  Mining 
Engineers,  some  interesting  figures  are  given  on  this  point. 
In  assaying  copper  matte  carrying  about  55  per  cent, 
copper  and  129  oz.  of  silver  per  ton,  one  assayer  reported 
0'3  to  1  '0  oz.,  another  cone  to  0  •  85,  and  another  none  in  the 
slag,  while  in  the  cupel  the  first  repoited  .1-2  to  4*0,  the 
second  I  '0  to  2-1,  and  the  third  did  not  report.  Again,  on 
copper  borings  carrying  about  98  per  cent,  copper  and  1(>0  oz. 
nt  silver  per  ton,  the  same  three  assayers  reported  n-.s 
'i  .;.",  to  1  '.".,  and  none,  in  the  slag,  and  the  first  two  I  •  K  to 
8'  7  and  2  it  to  5-5  in  the  cupel. 

While  the  correction  for  slag  and  cupel  loss  is  easily 
made  and  ought  always  to  he  made  when  accurate  statistics 
are  kept,  there  is  yet  the  volatilisation  loss  to  correct,  and 
some  means  of  doing  this  is  desirable.  While  a  check 
assay  answers  voiy  well  for  bullion,  it  would  hardly  l.e 
possible  to  construct  check  material  for  the  varying  charac- 
ters of  ores  and  products  ordinarily  met  with. 

The  question  is  sometimes  asked  if  some  wet  method 
would  not  be  better  than  fire  assaying,  but  at  present  no 
such  method  is  available  for  general  assaying. 

In  the  absence  of  copper  the  Volhard  method  of  titration 
with  sulphocyanide  is  highly  recommended,  and  it  lias  been 
proposed  to  dissolve  cupriferous  materials,  separate  the 
silver  as  bromide,  reduce  it  to  metallic  silver  by  zinc, 
dissolve  and  titrate  ;  but  this  method  recovers  only  about 
90  per  cent,  of  the  silver,  and  finally  various  scraps  have  to 
he  gathered  up  and  assayed  to  make  up  the  total. 

Again,  it  has  been  proposed  to  dissolve  and  precipitate 
the  silver  as  AgC'l,  with  or  without  a  collector,  generally 
sulphate  of  lead,  to  gather  v.p  and  envelope  the  AgC'l  and 
then  assay.  While  these  methods  may  be  more  accurate 
than  the  uncorrected  assay  of  such  material,  yet  thej 
consume  much  more  time  and  finally  depend  upon  an  assay 
in  which  the  slag  and  cupel  must  also  be  assayed  if  any 
considerable  accuracy  is  required. 

While  the  straight  assay  of  any  ordinary  material,  and 
especially  if  cuperiferous  or  zinciferous,  tends  to  losses  by 
the  slag  and  cupel,  yet  the  removal  of  the  foreign  substances 
and  the  assaying  of  pure  or  nearly  pure  silver  or  its  com- 
pounds does  not  avoid  these  losses  altogether.  In  assaying 
fine  silver  produced  at  the  Marsac  refinery,  which  showtd 
by  check  assavs  an  average  of  999-3  fine,  the  absorption  by 
the  slag  and  cupel  was  1 1  oz.  per  thousand  or  1  •  1  per  cent. 
In"  the  symposium  on  copper  above  referred  to,  three 
chemists  reported  slag  and  cupel  losses  in  such  methods 
ranging  from  nothing  to  3-38  oz.  per  ton,  while  another 
who  used  a  special  colli ctor  reported  from  4-f>3to  15-0  oz. 
per  ton  of  silver  and  0'059  to  0-(  9  oz.  per  ton  of  gold. 

A  few  words  as  to  a  common  fallacy  which  this  paper 
may  tend  to  support.  I  think  that  it  is  prettj  generally 
believed,  particularly  in  the  West,  that  the  highest  normal 
result  found  in  any  set  of  assays  must  necessarily  be  the 
best  and  nearest  to  the  actual  content  of  the  "material 
assayed,  but  this  is  by  no  means  the  case.  In  avoiding 
Sevlla  we  may  easily  fall  into  Chary  bdis. 

In  cupelling  at  a  low  heat  in  order  to  avoid  loss  of  silver 
by  volatilisation  we  may  easily  leave  foreign  metals  in  our 
silver  beads  and  get  too  high  results,  in  the  copper  sym- 
posium one  chemist  reported  fr,  m  0'3  to  1  •()  oz.  silver  per 
ton  in  the  slag,  and  3 ■  2  to  4 ' 0  oz.  silver  per  ton  absorbed  by 
the  cupel,  but  at  the  same  time  be  reported  from  2-3  to 
3-33  cz.  per  tou  of  copper  left  in  his  silver  bead.  Another 
chemist  reported  from  5  ■  7  to  6-8  oz.  silver  per  ton  in  his 
slag  and  cupel,  but  also  50  oz.  per  ton  of  copper  in  his 
silver  button. 

In  the  assay  of  Eussell  sulphides  by  the  above  method, 
notwithstanding  the  enormous  excess  of  lead  used— 36  times 
the  weight  of  sulphides  taken  the  final  silver  beads  often  if 
n.n  always  carrj  some  copper.  In  si\  cases  the  amount 
varied  from  6  to  13  oz.  per  ton,  and  averaged  9'  16  OZ.  pec 
ton. 


AN  m.vsis  of  CHROME  ORES. 

nv    ii.wv  x   w  h.i.i  R,   PH.D. 

Recently,  iu  examining  some  chrome  ores,  use  was  made 
of  a  method  essentially  that  of  Clark  (.1.  Chem.  Soc 
LXIII.,  li»7'.<)  decomposition  b_\  sodium  peroxide,  &c- 
The  recent  discussion  between  Ludeal  and  Rosenblum  on 
tin  one  side  (this  Journal,  L895,  1017)  and  baniter  on  tin 
other  (ibid.  1896,  155)  has  induced  me  to  present  my  owi 
experiences. 

The  plan  pursued  may  he  described  as  follows:— 

About  0-5  grm.  of  the  finely  pulverised  ore  was 
accurately  weighed  out  iu  a  small  nickel  crucible  (about 
3-5  (in.  diameter  at  the  top.  and  3  cm.  high;  weight 
9  to  12  grms.).  (in  top  of  tin-  was  weighed  approxirnal  Ij 
2  g'ms.  of  dry  powdered  sodium  peroxide.  The  powdi  r- 
were  mixed  by  means  of  a  stout  platinum  wire,  any  material 
adhering  to  the  wire  being  shaken  or  brushed  back  into  the 
crucible  by  the  aid  of  a  feather. 

The  crucible  was  then  supported  on  a  nickel-wire  triangle 
and  a  low  flame  applied,  which,  in  the  course  of  about  twi 
minutes,  brought  the  mass  into  a  state  of  quiet  fusion. 
This  heat  was  maintained  for  eight  to  ten  minutes,  aim 
then,  grasping  the  crucible  with  the  tongs,  and  raising  the 
flame,  the  mass  was  brought  to  a  visible  red  heat,  Ihi 
crucible  being  moved  about  so  as  to  give  a  rotary  motion  to- 
ils contents.  This  condition  was  kept  up  for  a  tull  minute, 
when  the  crucible  was  allowed  to  cool. 

Winn  the  crucible  was  eool  enough  to  be  bundled  it  was- 
laid  on  ils  side  iu  a  small  casserole,  and  50  to  80  o.c.  of 
boiling  water  added.  By  turning  the  crucible  about  with  a 
glass  rod  the  mass  was  soon  dissolved,  complete  solution 
being  marked  by  the  cessation  of  effervescence.  flu 
crucible  was  then  linsed  off  with  moie  boiiiug  water  and 
removed.  Boiling  the  solution  for  about  five  minutes  to- 
decompose  any  remaining  peroxide  was  the  next  step. 

The  solution  was  then  filtered  into  a  half-litre  tlask,  and 
the  black  insoluble  residue  washed  with  cold  water  until' 
the  washings  ran  absolutely  colourless.  The  contents  of 
the  flask  were  acidified  with  dilute  sulphuric  acid,  cooled- 
if  not  already  so,  and  the  flask  filled  with  cold  water  to  the 
mark.  After  mixing  by  pouring  back  and  forth  into  a 
beaker,  the  solution  was  titrated  cin  two  lots  of  250  c.c. 
each),  preferably,  after  dilution,  by  use  of  standard  hypo- 
sulphite solution  containing  30  grins,  of  the  crystals  per 
litre — of  course  after  adding  potassium  (or  sodium)  iodide. 
15  to  20  c.e.  of  a  10  per  cent,  solution,  finishing  with. 
starch  iu  the  usual  manner. 

Comments. — The  analyses  were  conducted  on  ores  ground! 
to  an  impalpable  powder.  A  side  testona  portion  of  one  ore, 
which  was  only  fine  enough  to  pass  a  60-mesh  sieve,  made 
it  seem  probable  that  the  method  described  might  serve  with. 
ores  coarse  enough  to  pass  a  sieve  of  that  size. 

The  size  ami  shape  of  the  crucible  wen- found  to  make  an 
appreciable  difference.  tin  using  a  broad  dish  for  the 
fusion,  imperfect  decomposition  of  tin-  ore  was  attained 
with  the  same  proportions  of  (.re  and  tlu\. 

The  temperature  used  appeared  to  be  somewhat  higher 
than  that  prescribed  by  (  lark,  since  he  designates  a  "  pasty  " 
condition,  but  (except  at  the  end)  was  lower  than  that 
recommended  by  Saniter.  Raising  the  temperature  but. 
little  above  that  necessary  tj  give  a  liquid  melt,  caused 
"spitting,"'  resulting  in  loss,  unless  the  melt  was  kept 
constantly  moving  as  described.  A  higher  temperature 
dining  the  fusion  also  caused  a  more  decided  attack  of 
crucible. 

I  sing  a  crucible  of  the  size  specified,  and  working  as 
described,  it  was  found  that  2  grms.  of  sodium  peroxide 
sufficed  to  decompose  readily  0'7  to  0-75  grin,  of  ore  when 
containing  35  to  5o  per  cent,  or  over  of  ('r;il;  With 
lower  grade  etc-,  especially  whin  much  silica  was  present, 
the  propoition  efflux  needed   to  be  larger,  the  higher  gp 

-  usually  decomposing  the  more  readily.  In  general 
terms  it  seemed  that  the  larger  the  amount  of  flux  used 
over  and  above  that  neees-ary  to  decompose  tie  ore.  the 
more  decided  the  attack  of  the  crucible.  A  crucible  weigh- 
ing originally  9'7598  grms.  after  IS  fusions  weighed  6  Bl  19 
grms..  an  average  lost  for  each  fusion  of  about  80  mgrms. 
lb-  maximum  loss  for  any  one  fusion  was  268  mgrms.,  the 
minimum,  7  mgrms, 
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The  usual  loss  in  fusing  at  a  low  temperature  was  20  to 
50  mgrins.  Some  heavier  crucibles  lost  proportionately 
more. 

The  black  residue,  insoluble  in  water,  was  digested  warm 
(paper  and  all)  with  dilute  sulphuric  acid  (1:9)  for  15  or 
20  minutes,  when  it  dissolved  to  a  clear  solution,  showing 
no  black  grains  of  undecoraposed  ore.  It  was  found  that 
when  silica  was  to  be  determined,  the  black  coating  which 
adhered  to  the  inside  of  the  crucible  contained  some  silica, 
and  requited  to  be  dissolved  off  in  the  same  manner.  In 
any  case,  this  treatmant  was  applied  in  order  to  clear  the 
crucible  for  subsequent  use.  Hydrochloric  acid  acted  in 
the  same  way,  but  more  rapidly  than  sulphuric  acid. 

The  water  solution  of  the  melt  always  showed  indications 
of  the  presence  of  some  peroxide,  which  was  apparently 
smaller  in  amount  the  hotter  the  water, — that  is  to  say, — 
acidification  without  previous  boiliog  afforded  a  coloration 
attributable  to  the  formation  of  perchromic  acid,  and 
neutralisation  with  ammonia  then  afforded  a  precipitate 
coloured  greenish  by  chromium  hydrate.  This  phenomenon 
was  more  marked  on  acidifying  with  sulphuric  acid  than 
with  hydrochloric.  Indeed,  when  the  melt  was  dissolved 
in  cold  water  and  sulphuric  acid  was  added,  the  colour  of 
the  solution  passed  rapidly  through  dirty  blue-green  to  the 
green  of  chromium  sulphate.  No  intermediate  colourless 
stage  noticed  by  liideal  and  liosenblt'.m  was  observed. 

The  iron  method,  as  well  as  the  hyposulphite  titration, 
was  tried  in  several  cases,  and  concordant  results  were 
obtained.  The  latter  method  was  found  to  be  much  the 
more  convenient,  and  eventually  was  used  exclusively. 
Dilntion  to  at  least  600  or  700  c.c.  is  desirable,  in  order 
to  render  the  end  reaction  with  starch  easily  discerned. 
This,  however,  is  to  a  considerable  extent  a  question  of 
accustoming  the  eye  to  the  tints. 

The  hyposulphite  solution  was  standardised  by  weighing 
out  some  pure  potassium  dichromate  which  had  been 
pulverised  and  then  thoroughly  dried  in  the  air-bath, 
dissolving  it  in  the  proportion  of  1  grm.  (  =0'517  Cr.,03) 
in  100  c.c,  and  testing  on  four  or  five  lots  of  10  c.c.  each. 

For  this  and  for  maDy*  other  purposes,  a  Mullet's  starch 
solution  is  the  most  satisfactory,  in  which  the  starch  is 
moistened  with  a  few  drops  of  caustic  potash  (or  soda) 
solution  and  then  dissolved  in  warm  water.  The  few  drops 
of  the  starch  solution  were  in  no  case  added  until  the 
coloration  due  to  free  iodine  had  been  nearly  destroyed  by 
addition  of  the  standard  hyposulphite. 

The  iron  titration,  if  applied  a?  described  by  Sutton 
(Volumetric  Analysis,  6th  edition,  p.  154),  involving  as  it 
does  the  weighing  our  of  some  ferrous  ammonium  sulphate 
for  each  titration,  has  obvious  inconveniences,  and  the  use 
of  a  solution  of  the  salt,  which  will  require  frequent  re- 
standardisation,  is  also  much  more  troublesome  than  the 
hyposulphite  method. 
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I.-PLANT,  APPARATUS,  AND  MACHINERY. 

The  Concentration  of  Liquids  [Injection  of  Hot  Air]. 
II.  Wirth.  Chem.  Zeit.  1896,  20,  30C. 
The  author  remarks  that  although  the  process  of  blowing 
hot  air  through  the  liquid  which  has  to  be  evaporated  is 
very  little  used,  it  is  extremely  efficient.  The  pan  should 
be  set  in  connection  with  a  condenser  and  a  vacuum  pump. 
Whilst  the  boiling  point  of  the  substance  under  treatment 
is  lowered  considerably  by  the  partial  vacuum  and  the  rapid 
evaporation,  the  vessel  does  not  require  to  be  directly  heated, 
and  so  wear  and  tear  of  plant  are  considerably  reduced. 
The  air  should  be  broken  up  into  a  number  of  fine  streams. 
When  concentrating  saline  liquids  by  this  arrangement, 
"creeping"  is  much  reduced. — F.  H.  L. 

PATENTS. 

[Safety  Appliance],  An  Improved  Method  of  and  Appa- 
ratus  /or    Counteracting,   Deflecting,    and    Distributing 
Gases  and  Flames  in  Chemical  Works,  Furnaces,  or  the 
like.     F.  E.  Giitcke,  Altona-Hahrenfeld,  Germany.    Eng. 
Pat.  2717,  Feb.  7,  1895. 
In  many  forms  of  furnaces,  &c,   used  for   industrial  pur- 
purposes,  inconvenience   or  danger  attends   the   opening  of 
charging  and    other  doors,   for    the   purpose   of   working, 
charging,  or  discharging   material,  through  the  liability  of 
hot  or  noxious  gases   to  shoot   out.     The   object  of   this 
invention  is  to  counteract  this  by  arranging  a  perforated 
pipe  in   front  of   such   opening,  by  means  of  which   a  flat 
curtain    or  screen  of   steam,    air,   &c,   is    formed,    which 
deflects  the  issuing  gases  in  a  direction  in  which  they  will 
be  harmless,  -li.  15.  1'. 

Filtering  Liquids,  Improvements  in  and  relating  to  Appa- 
ratus for.  J.  B.  C.  Krdhnke,  Hamburg,  Germany. 
Eng.  Pat.  5865,  March  20,  1895. 

This  apparatus  is  designed  to  enable  the  filtering  medium 

to  be  periodically  cleaned  without  removal  from  the  filter. 
Figs.  1  and  2  show  its  construction.     The  liquid  enters  at 

the  right-hand  side  (Fig.  1),  follows  the  course  of  the  arrows, 

ar.d  leaves  on  the  opposite  side. 

F«-  1- 


•  Any  of  these  specifications  may  he  obtained  by  post  by  remitting 
8rZ. — the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Otiice,  South- 
amplon  Buildings,  Chancery  Lane,  London,  W.C. 


The  in-  and  outlets  form  trunnions  upon  which  the 
filter  can  be  rotated  by  suitable  gearing.  For  the  purpose 
of  cleansing,  the  filter  is  filled  with  water  and  the  valve  on 
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the  outlet  closed,  or  nearly  so.  The  drum  is  then  rotated 
and  the  filtering  material  thoroughly  washed,  the  process 
beiuo-  assisted  by  the  action  of  iron  or  stone  ball>  placed  in 
the  centre  compartment  along  with  the  filtering  material. 

— e.  B.  r. 

Furnaces,  Improvements  in.  A.  M.  Hewlett,  Kewanee, 
111.,  l'.S.A.  Eng.  l'at.  16,297,  Aug.  80,  1895.  tinder 
International  Couycntion.) 
This  is  a  furnace  for  "  puddling,  bushelling,  or  melting 
metal,  or  for  producing  gas,"  by  means  of  burning  ordinary 
bituminous  coal  under  blast.  In  the  figure,  It  is  the  front 
wall  of  the  furnace,  15  the  bridge  wall,  1 !',  the  ash-pit,  with 
an  inclined  front  17.     18  is  the  furnace  door,  19  a  door  for 


charging  the  furnace  bed,  21  is  a  revolving  grate  carried 
on  trunnions  22,  and  fitted  with  a  suitable  gear  for  rotating 
it.  The  revolving  grate  is  built  up  in  sections,  27,  held 
together  by  [dates  and  the  holts  :!0.  Each  section  is 
provided  with  perforations  33. 

The  exterior  surface  of  the  grate  is  corrugated,  so  that  it 
carries  round  with  it  any  "  clinker "  that  is  formed  and 
deposit-  it  in  the  ash  pit,  which  is  partly  tilled  with  water 
The  air  or  steam  blast  is  admitted  through  the  pipe  84. 
When  the  furnace  is  working,  the  grate  is  turned  partly 
round  from  time  to  time,  so  as  to  expose  a  fresh  active 
surface,  whilst  the  clinkered  part  last  used,  routes  in  contact 
with  the  water  in  the  ash-pit  and  is  cleaned  automatically. 
At  the  same  time  the  water  in  the  ash-pit  becomes  highly 
heated,  and  the  steam  given  off  is  carried  up  by  the  blast 
through  the  hot  fuel  on  the  grate,  where  it  is  converted 
into  combustible  gas,  the  burning  of  which  produces 
intense  heat.-  -B.  B.  1'. 

Furnaces  and  Flues,  and  in  Apparatus  therefor.  Improve- 
ments in  or  r<  lating  /■>  Obtaining  More  Perfect 
Combustion  in.  \V.  1'.  Thompson,  Liverpool,  r'rom 
F.  1..  Bardett,  Col.,  U.S.A.  Eng.  l'at.  9529,  May  14, 
1895. 
The  object  of  this  invention  is  to  render  possible  the  use  of 
cheiper  grades  of   fuel   by  converting  them    into  ga>  and 


coke  and  burning  these  in   an  air  blast,  thus  avoiding  the 
production  of  smoke. 

Figs.  1  and  2  show  the  furnace  in  cross  and  longitudinal 
sections:  a  are  the  side  walls,  '<  buttresses,  and  C  pockets 


for  the  reception  of  the  fuel.  The  blast  pipes  I)  are  each 
perforated  with  two  rows  of  hole-  d.  The  grate  (1  i-  also 
finely  perforated  ;  g'  is  an  ash  door,  and  (  an  opening  into  the 
ash-pit. 

Fie.  2. 


Aii  is  supplied  under  pressure,  into  the  pipes  1>.  and  into 
the  ash-pit  through  f,  from  the  duct  F,  which  extends  at 
right-angles  to  the  furnace. 

Tie  fuel  is  placed  in  the  pockets  C,  and  becomes  coked 
by  the  heat  from  the  furnace  wall-.  The  gas  driven  otl  is 
drawn  forward  by  the  blast  issuing  through  the  holes  \ 
and  hums  in  a  sheet  of  flame,  whilst  the  coked  fuel 
working  downwards  i-  burnt  on  the  grate. 

The  furnace  is  also  applicable  to  certain  ores  which  have 
I.,  lie  roasted,  and  from  which  volatile  products  (zinc,  lead, 
&c.)  are  evolved.  The  crushed  ore  is  either  mixed  with  the 
fuel  and  charged  into  (',  or  it  may  he  charged  on  to  the 
grate  through  g. — E.  I!.  1". 

Foaming  vr  Effervescent  Liquids,  Improvements  in  or 
relating  to  Vessels  for  containing.  .1.  Friedlander, 
lire-Ian.     Eng  Pat!  3018,  Feb.  10, 1896. 

Tin-  consists  of  a  main  vessel  («)  for  the  liquid,  and  i 
secondary  vessel  (A)  for  containing  compressed  gaseous  car- 
bonic acid,  and  having  a  reducing  valve  (ei  connecting  it 
to  the  main  vessel.  The  draw-on*  cock  (yl  is  connected 
with  a  siphon  pipe  (/i)  reaching  to  the  bottom  of  the  main 
vessel. 

The  valve  (c)  is  placed  in  a  depression  of  the  upper  wall 
of  the  ves-cl  (.'/),  which   depression  can   be   closed  by  a  lid 

CO- 
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—A.  S. 

Vegetable  and  Animal  Mailer,  Improvements  in  Apparatus 
for  Drying.      A.    Ludwig,    London.      From    S.    Moser, 

Frankfort-on-Main,  Germany.     Kng.  P;it.  3859,  Feb.  20, 

1836. 
This  invention  relates  to  improvements  in  Ryder's  appa- 
ratus for  drying  fruit,  &c.  (this  Journal,  1886.  39).  The 
furnace  is  enclosed  in  a  double  casing,  and  the  air  supply 
is  drawn  through  an  asbestos  filter  placed  between  the 
inner  and  outer  casings,  which  both  cleanses  the  ;iir  from 
dust  and  at  the  same  time  warms  it  and  economises  heat. 
Further  economy  is  effected,  and  a  more  even  temperature 
in  the  drying  flues  secured,  by  causing  the  hot  gases  from  the 
furnace  to  pass  into  the  lowest  flue  through  a  compartment 
filled  with  sand  fixed  along  the  bottom  of  the  flue. — L.  A. 


II.-FUEL.  GAS,  AND  LIGHT. 

Carbon  ;   The  Combustion  of,  in  Air.   A.  Naumann.    Zcits. 
angew.  Chem.  1896,  200. 

According  to  a  series  of  experiments  carried  out  by  the 
author  in  conjunction  with  E.  Ernst,  the  relation  between 
the  amounts  of  monoxide  and  dioxide  produced  during  the 
burning  of  carbon  in  air,  is  strictly  dependent  on  the  tem- 
perature of  combustion.  The  formation  of  dioxide  begins 
at  400°  C,  and  is  accompanied  only  by  small  quantities  of 
monoxide.  The  former  rapidly  increases  to  a  maximum  of 
•JO  per  cent,  of  the  evolved  gases  by  volume  at  500  , 
remaining  almost  constant  up  to  700°.  At  700 ;  the  pro- 
duction of  monoxide  is  very  small,  but  rises  quickly  at 
and  above  80O°;  while  at  1,000°,  34-3  per  cent,  is  to  be 
found  in  the  waste  gases,  the  highest  amount  theoretically 
possible.  Provided  that  the  air  is  not  caused  to  pass  too 
rapidly  over  the  heated  carbon,  oxygen  entirely  disappears 
between  500°  and  700°  C,  carbon  dioxide  being  formed 
along  with  only  small  quantities  of  CO.  At  about  900°  ( '. 
the  formation  of  CO  increases  rapidly,  and  at  1,000°  C.  and 
over,  exclusively  carbon  monoxide  is  produced,  all  oxygen 
being  completely  consumed. 

J.  Lang  (Zeits.  phys.  Chem.  1888.  2,  178)  has  shown 
that  CO.,  already  formed  cannot  be  again  completely  reduced 
by  carbon  to  CO  between  1,000°  and  1,100°  C.  Now,  since 
absolutely  no  C03  could  be  detected  in  the  combustion 
products  of  carbon  at  1,000°,  above  referred  to,  it  follows 
that  the  production  of  that  carbon  monoxide  must  have 
been  a  direct  production,  and  not  in  any  wise  due  to 
reduction  of  CO.: — F.  H.  L. 


Petroleum    Lamps.   Diminution  of   the   Flame  in.       L.  (i. 

Chem.  Rev.  ii.  d.  Fett-  u.  Hurz-lnd.  1896,  [38],  73—76. 
The  apparatus  used  in  these  experiments  is  designed  by 
Lenoir  and  Forster,  and  consists  of  a  gins-  cylinder  and 
flat  burner,  the  former  graduated  in  millimetres  (0 — 155), 
and  provided  with  a  tapped  outlet  near  the  base.  250  c.c. 
of  oil  are  placed  in  the  cylinder,  and  the  wick,  20  cm. 
long  by  24  mm.  in  width,  haviDg  been  trimmed,  is  lighted, 
the  flame  being  adjusted  to  a  height  of  3  cm.,  and  enough 
oil  removed  by  the  outlet  tube  to  bring  the  level  dowD  to 
tlie  mark  10. 

The  progressive  diminution  of  the  height  of  the  flame 
i  in  be  measured  by  a  cathetometer,  or  by  tracing  the 
inverted  image  projected  on  the  focussing  plate  of  a  camera. 
The  prevalence  of  red  and  yellow  rays  in  the  flame  militates 
against  the  production  of  a  good  photographic  image,  but 
this  difficulty  is  probably  surmountable.  Erfjss's  Same- 
measuring  apparatus  (DiDgler's  polyt.  J.  283,  207)  is  also 
suitable,  and  the  percentage  of  decrease  may  be  easily 
calculated. 

Applied  to  several  varieties  of  petroleum,  the  method 
recorded  considerable  variation  in  the  rates  of  decrease  in 
illuminating  power  exhibited.  The  presence  of  arid  bodies 
appears  to  be  prejudicial  in  this  respect,  for  at  the  stage 
when  the  neutral  oils  gnve  a  decrease  of  from  25  to  34  per 
cent,  (which  may  be  classed  as  "  very  good  "  to  "  normal  "  ), 
the  light  from  those  with  an  arid  reaction  declined  to 
50 — 64  per  cent.,  one  even  falling  off  to  the  extent  of 
90  per  cent.  This  latter  was  an  oil  originally  of  very  good 
quality,  which  had  been  exposed  to  light  for  four  months, 
the  result  being  that  it  turned  dark  yellow  in  colour,  and 
deposited  brown  resinous  matter  on  the  sides  and  bottom  of 
the  storage  flask.  Shaken  up  with  sulphuric  acid  of 
sp.  gr.  1  ■  53,  this  oil  turned  dark  red,  and  became  black  with 
concentrated  acid.  Sodium  hydroxide  solution  (34°  B.)  w:i> 
turned  brown  on  being  added,  and  the  mixture  separated 
into  three  layers,  the  central  one  containing  the  compounds 
of  lye  and  acid,  which,  when  decomposed  by  acids,  gave  an 
odour  of  petroleum  acids. 

The  author,  from  personal  experience,  confirms  the 
results  published  by  Ostrejko  (this  Journal,  1896,  26) 
on  the  effect  of  the  absorption  of  air  by  petroleum. — C.  S. 

Naphthalene  in  Coal-das,  Diminution  of.     V.  O.  Keller. 
Gastechniker,  23,  26S. 

As  light  petroleum  has  such  a  great  power  of  liquefying 
and  dissolving  naphthalene,  the  author  experimented  on 
the  introduction  of  crude  petroleum  into  the  carbonising 
retorts. 

But  the  author  concludes  that  the  introduction  of  petroleum 
into  the  retorts  will  not  obviate  the  stoppage  of  pipes  by- 
crystallised  naphthalene. 

Experiments  were  then  tried  with  various  purifiers  for 
the  same  purpose.  A  special  purifier  with  a  glass  side  was 
employed  and  the  gas  issuing  from  it  was  led  through  a 
glass  tube  immersed  in  a  freezing  mixture.  The  following 
results  were  obtained  : — 

1.  With  the  purifier  empty,  crystals  of  naphthalene 
appeared  in  the  cooled  tube  in  a  few  hours. 

2.  With  the  purifier  partly  filled  with  gasoline,  no  trace  of 
naphthalene  could  be  found  in  the  cooled  tube  after  36 
hours.  The  illuminating  power  of  the  iras  was  increased, 
but  the  flame  was  made  smoky. 

3.  With  lime  in  the  purifier,  a  small  quantity  of  naphtha- 
lene was  found  in  the  tube  in  24  hours. 

4.  With  Laming's  mixture,  no  trace  of  naphthalene  was 
present  in  the  tube  after  24  hours. 

5.  With  a  mixture  obtained  from  a  gasworks  little 
troubled  with  deposition  of  naphthalene,  and  which  con- 
sisted mainly  of  oxide  of  iron,  the  tube  remained  entirely 
free  from  naphthalene  for  48  hours, 

6.  With  a  mixture  of  silica,  17  percent.;  alumina,  2S  per 
cent. ;  oxide  of  iron,  35  per  cent. ;  and  soda,  20  per  cent. ; 
the  tube  was  completely  blocked  with  naphthalene  in  6 
hours. 

The  author  concludes  that  the  material  used  in  the  purifiers 
exerts  a  much  greater  influence  on  the  amount  of  naphtha- 
lene in  the  purified  gas  than  has  been  hitherto  supposed. 

— L.  T.  T 
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PATENTS. 

Gas  [Liquid    Hydrocarbon]    f>  r    Lighting   and    Healing 

Purposes,  New  or  Improved  Process  mul  Apparatus  for 

the    Manufacture   of.     P.   Brentini,  Earlsfield,  London 

Eng.  Pat  3354,  Feb.  15,  1895. 

This  inventor  proposes  to  manufacture  gas,  for  lighting  aud 

heating  purposes,  by   gasifying  liquid   hydrocarbons    in    a 

special  manner;  subsequently  mixing  the  gas  so   produced 

with  air,  also  in  a  special  manner;  with  the  result  that  he 


obtains  a  gas  of  so  permanent  a  character  that  it   does  not 
condense  at  comparatively  low  temperatures. 

The  apparatus  described,  is  intended  for  domestic  use, 
though   the  principle  of  the  process  is  applicable  to   largi 
installations  as  well;  it  is  represented  in  the  figure. 

Hydrocarbon  gas,  manufactured  by  allowing  liquid 
hydrocarbon  (petroleum,  kerosene,  or  bcnzoline,  &c.) 
to  fall  drop  by  drop  into  the  cast-iron  retort,  A,  which 
is  heau-d  1>_\  coke  or  ga^,  in  the  furnace  I!,  passes  micccs- 
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sively  through  K  (a  water-washer),  !•'  (a  surface  condenser), 
and  G  (a  tar  collector),  and  arrives  by  H  in  a  vessel,  I, 
where  it  is  mixed  with  a  regulated  quantity  of  air,  and 
thence,  by  J,  it  passes  to  the  bell  gas-holder,  K. 

Hence,  by  L,  the  gas  may  pass,  either  direct  to  the 
burners  or,  traversing  M-  and  M3  (layers  respectively  of 
granulated  charcoal  and  of  caustic  lime  placed  upon  coke), 
may  be  still  further  purified  and  dried,  before  consumption. 

The  supply  of  hydrocarbon  to  the  retott,  and  that  of  air 
to  the  mixing  chamber,  are  adjusted  to  one  another  ami 
to  the  consumption  of  gas  at  the  burners,  and  are  regulated 
automatically. 

The  air  supplied  to  I,  is  obtained  from  the  collapsible 
chamber,  N ',  into  which  it  has  been  previously  forced  by 
the  bellows,  X  N,  themselves  actuated  by  the  small  water- 
motor  N1,  through  the  interposition  of  a  lever  and  a 
pair  of  links,  shown  in  the  figure  by  dotted  lines. 

The  speed  of  the  water-motor  depends  upon  the  amount 
of  water  passing  through  its  exhaust,  U,  and  this  is  con- 
trolled by  the  tap,  T,  which,  in  turn,  is  opened  or  shut, 
according  as  the  bell  of  K  (to  which  it  is  attached  by  the 
cord,  S)  rises  or  falls,  in  consequence  of  the  consumption 
at  the  burners  being  greater  or  less  than  the  manufacture 
of  gas  by  the  apparatus. 

The  hydrocarbon  is  contained  in  the  closed  reservoir,  I), 
which  is  connected  by  Q'  to  Q,  0  chamber  containing  a 
float  valve  which  close-  as  soon  as  the  desired  level  of 
hydrocarbon  in  the  next  vessel,  I!,  has  been  attained. 
From  E,  hydrocarbon  passes  by  C  to  the  retort  A. 

The  gas  spaces  of  Q  and  R  are  in  communication;  and 
those  of  D  and  R  are  in  connection  with  X4.  The  faster 
the  water-motor  works,  and  the  greater  the  pressures 
produced  in  X',  D,  and  K,  the  larger  will  he  the  quantity  of 
hydrocarbon  supplied  to  the  retort,  and  the  larger  also  the 
quantity  of  air  to  the  now  greater  quantity  of  gas  manu- 
factured ;  the  ratio  of  gas  to  air  remaining, however,  constant. 


The  object  of  the  constant  level  of  hydrocarbon  in  R, 
is  to  secure  the  sole  dependence  of  the  supply  to  the  retort, 
upon  the  amount  of  gas  pressure  existing,  from  time  to 
time,  without  influence  from  the  height  of  liquid  in  K. 

By  slight  additions  to  the  apparatus,  the  supplies  of 
water  to  the  condensers,  and  of  gas  for  heating  the  retort, 
maybe  similarly  controlled  automatically,  so  as  to  accord 
with  the  consumption  of  gas  at  the  burners. — E.  li.  1! 

Illuminating  Gas  [Oil],  Improvements  in  the  Manufacture 

<>/'.      A.    R.   Xewrnan,    London,   and  .1.    M.   Sorcerville, 
Grove  Park,  Kent.     Eng.  Pat.  874I-,,  May  -J,  1895. 

The    apparatus    proposed    by    these    inventors    comprises, 

(1)  a  retort,  made  up  of  inclined  metal  cylinders,  arranged 
in  zig  zag  order,  ami  sel  neross  a  chamber,  through  which 
pass  the  waste  blast    gases,  from  a  water-gas  producer,  ami 

(2)  a  fixing-retort,  which  i>  a  vertical  metal  cylinder,  of 
elliptical  section,  and  made  up  of  three  lengths,  suitably 
jointed  together.  The  interior  of  the  fixing  -  retort  i^ 
largely  occupied  by  a  considerable  number  of  gratings, 
placed  one  above  the  other,  at  a  short  distance  apart  ;  the 
bars  of  the  gratings  being  arranged  at  different  angles, 
so  that  the  gases,  in  ascending  the  retort,  traverse  a  spiral 
path,  and  acquire  a  gyratory  motion:  the  action  ot  heal 
upon  tin'  g.ise^  is  thus  greatly  increased,  by  reason  of  the 
increased  heating  surface  to  which  they  are  exposed.  The 
plant  also  includes  ( :( )  a  pair  of  water-gas  producers, 
worked  alternately  in  the  usual  way. 

In  working  the  apparatus,  oil  descends  from  a  suitably 
placed  tank,  through  a  pipe  placed  in  the  heated  wall  of  the 
retort  chamber.  The  oil,  the  temperature  of  which  is  now- 
raised  nearly  to  the  boiling  point,  Sows  into  the  uppermost 
part  of  the  zigzag  retort  and  traverses  it,  in  company 
with  the  water-gas  ;  the  mixed  gases  subsequently  ascending 
the  fixing-retort.  and  such  reactions  ensuing  from  the 
heating,  that  a  permanent  gas  is  obtained. 
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The  oil  which  is  to  be  employed  with  the  apparatus,  is 
■not  specified  by  the  patentees. 

The  steam  employed  is  superheated  by  passing  it  through 
a  coil,  placed  iu  the  path  of  the  waste  blast  gases  ;  and 
the  air,  made  use  of  to  effect  the  complete  combustion  of 
the  blast  gases,  aud  which  is  admitted  on  two  successive 
iccasionain  the  cycle  of  manufacture,  is  highly  heated,  b\ 
virtue  of  traversing  channels  in  the  heated  walls. 

The  fixing-retort  is  also  heated  by  the  waste  blast  gases  ; 
for  it  is  enclosed  in  a  jacket,  through  which  the  waste 
gases  pass  on  their  way  to  the  chimney. — E.  R.  B. 

Incandescence  Gas  Lights,  Improved  Illuminating  Ap- 
pliances for.  J.  Moeller,  London.  Kng.  Pat.  2224, 
Jan.  31,  1895. 
In  place  of  the  ordinary  fabric  forming  the  groundwork 
for  the  deposition  of  the  earthy  oxides,  used  in  the 
preparation  of  incandescent  mantles,  which  is  liable  to 
unequal  shrinkage,  thus  constituting  a  sourer  of  weakness 
in  the  finished  mantle,  the  inventor  proposes  to  substitute 
a  material  composed  of  independent  rings,  linking  one  into 
the  other,  but  not  otherwise  attached,  and  therefore  not 
subject  to  the  strains  arising  from  unequal  contraction. 
The  links  may  be  made  of  pieces  of  suitable  thread,  knotted 
after  being  looped  together. — C.  S. 

Incandescent  Carburctled  Air  or  Gas  Lighting,  Improve- 
ments in,  and  Apparatus  therefor  or  connected  therewith. 
1).  Hancock,  J.  B.  Craig,  and  A.  II.  Hancock,  all  of 
Stratford,  London.     Eng.  Pat.  3424.  Feb,.  16,  1895. 

This  patent  relates,  more  especially,  to  the  various  modes 
of  burning  a  certain  carburetted  air  or  gas,  the  manufac- 
ture of  which  is  described  in  the  specification  in  application 
for  Patent  3425  of  1895  (see  following  abstract).  The 
burners  now  described  are  "  non-atmospheric,"  in  the 
sense  that  the  mixture  of  gases  consumed  at  them  con- 
tains already  sufficient  oxygen  for  complete  combustion. 

All  the  forms  described  are  pendent  burners,  and,  in  all 
of  them,  the  gaseons  mixture  is  conducted  into  a  box  or 
chamber,  which  is  attached  to  the  downwardly  directed  gas 
tube  ;  and,  in  two  of  the  modifications  of  the  burners,  the 
gas  escapes  from  the  box  into  the  interior  of  a  mass  of 
material  (not  otherwise  specified),  and,  by  its  flame,  renders 
it  incandescent.  In  a  third  modification,  the  flame  externally 
heats  a  conical  mass  of  incandescing  material,  enclosed  in  a 
wire  cage. — E.  R.  B. 

Carburetting  [Air'j  Apparatus,  Improvements  in.  1).  Han- 
cock, J.  Bell,  and  A.  H.  Hancock,  all  of  London.  Eng. 
Pat.  3425,  Feb.  16,  1895. 

This  invention  consists  of  an  apparatus  for  forcing  warmed 

air  through  mineral  oils  or   spirits   in   order  to  produce  an 

inflammable  gas. — R.  B.  1'. 

Incandescent  Lighting,  Improved  Method  of  combining  Air 
and  Gas.  H.  Gardner,  London.  From  La  Societe 
Franchise  de  l'Heliogene,  Paris.  Eng.  Pat.  11.820, 
June' 18,  1895. 

It  is  proposed  in  this  invention,  in  order  to  increase  the 
illuminating  power  of  ordinary  fiat-flame  gas-burners,  to 
force  air  by  a  blower  (or  other  means)  into  the  gas  pipe  in 
■such  a  manner  as  to  produce  a  mixture  of  3  parts  of  air 
to  1  of  gas  at  a  pressure  of  15  to  20  mm.  water  gauge. 
The  jet,  which  burns  with  a  blue  oxidising  flame,  impinges 
on  a  fringe  of  radiant  material  suspended  above  the  burner, 
and  heats  the  said  fringe  to  incandescence,  producing 
thereby  a  brilliant  light. — C.  S. 

Incandescence  Spirit  Lamps,  New  or  Improved  Gasifying 
Apparatus  for.  G.  Trestsnreuter,  Berlin.  Eng.  Pat.  1162, 
Jan.  10,  1896. 

The  apparatus  described,  which  is  intended  for  domestic 
nse,  is  intended  solely  for  the  production  of  spirit  vapour. 

The  apparatus  comprises  a  vertical  axially  disposed  tube, 
containing  a  wick,  and  leading,  at  its  lower  end,  into  a 
reservoir  filled  with  spirit,  and  at  its  upper  end  to  the 
burner.  Around  this  upper  end  is  another  chamber,  into 
which  spirit  may  be  introduced  by  means  of  a  small  pump  ; 


the    latter   being   a   part   of  the  apparatus   which,  though 
concealed  within  the  reservoir,  is  operated  from  the  out-   I 
by  a  small  lever  handle. 

In  working  the  apparatus,  the  spirit  iu  the  upper  chamber 
is  lit,  whereupon  the  axial  tube  is  warmed,  aud  the  spirit 
brought  up  by  the  wick,  vaporised.  Some  of  the  spirit 
vapour  so  produced,  passes  direct  to  the  burner,  and  some 
to  a  small  injector ;  the  latter  supply,  mixed  with  air, 
which  is  sucked  in  at  the  injector,  is  conveyed  by  a  tube, 
to  a  perforated  annular  tube  encircling  the  nick  tube  iu 
the  upper  chamber.  Through  the  apertures  of  the  anuulus, 
the  spirit  and  air  mixture  escapes,  inflames,  and  carries 
on  the  warming  of  the  wick  tube  which  was  commenced 
by  the  spirit  pumped  into  the  upper  chamber. 

The  injector  and  its  principal  parts,  except  the  air-holes, 
are  enclosed  within  the  upper  chamber. 

The  apparatus  is  so  constructed  that  air-spaces  are 
provided  between  the  wick  tube  and  the  contents  of  the 
lower  chamber,  and  also  between  the  upper  and  lower 
vessels,  so  as  to  minimise,  as  far  as  possible,  the  effects  of 
radiated  or  conducted  heat  upon  the  contents  of  the  lower 
chamber.— E.  R.  B. 

Water-Gas  from  Cohe,  Coal,  or  other  Fuel,  Improved 
Process  of  and  Apparatus  for  the  Generation  of.  II. 
Strache,  Vienna.     Eng  Pat.  3487,  Feb.  is,  1895. 

To  generate  water-gas  from  coal,  &c,  the  air  required  for 
combustion  during  the  admission  period  is  heated  by  means 
of  the  hot  combustible  gases  from  the  regenerator,  aided  by 
a  "  recuperator." 

During  the  gasifying  period,  steam  is  superheated  in  the 
regenerator,  and  utilised  for  coking  the  fuel.  The  resulting 
gas  and  vapours  pass,  along  with  steam,  through  a  highly 
heated  column  of  coked  fuel,  and  are  converted  into  water- 
gas. 

The  generator  consists  of  a  vertical  cylindrical  chamber, 
the  top  part  of  which  is  occupied  by  the  fuel  to  be  coked, 
whilst  in  the  lower  part  is  the  hot  coked  fuel. 

The  regenerator  is  filled  with  refractory  blocks  exposing 
a  large  surface,  and  is  surrounded  by  an  annular  chamber 
formiDg  the  recuperator.  In  this  there  are  a  series  of 
hol'ow,  ribbed,  cast-steel  bodies,  which  form  a  continuous 
passage,  surrounded  outside  by  the  hot  gases  from  the 
regenerator.  The  air  to  be  heated  is  passed  through  this 
passage. — R.  B.  P. 

Gas  [Air  Gas~\,  Improvements  relating  to  the  Manufacture 
of,  and  to  Apparatus  therefor.  J.  II.  Ladd,  London. 
Eng.  Pat.  10,477,  May  27,  1895. 

(Improvements  on  Stringfellow's  patent.  This  Journal, 
1891,  453.)  Striugfellow  obtained  a  combustible  gas  by 
passing  air  over  screens  impregnated  with  liquid  hydro- 
carbons and  subsequently  over  screens  moistened  with  watc, 
so  that  moisture  might  be  taken  up.  The  patentee  propo>.  -. 
when  uecessary,  to  erpploy  heat  either  by  previously  heating 
the  air,  the  hydrocarbon,  or  the  water,  or  anv  two  of  them 
or  all  three.— L.  T.  T. 

Smoke,  Purif  cation  of ;  and  the  liecovery  of  Soot  from  the 
Products  of  Furnaces,  Improvements  in  or  relating  to  the. 
G.  Mugua,  Budrio,  Italy.  Eng.  Pat.  5834.  March  20, 
IS95. 

See  under  XVIII.  B.,  page  466. 

Acetylene  Generating  and  Storing  Apparatus,  Improve- 
ments in.  E.  Gearing,  Harrogate.  Eng.  Pat.  6777, 
April  2,  1895. 

The  metallic  carbide  is  contained  in  a  generating  vessel 
closed  by  a  water-luted  cover.  The  carbide  is  placed  in  a 
perforated  vessel  which  can  be  lifted  in  and  out  of  the 
generator,  thus  facilitating  charging  and  discharging. 

Water  is  admitted  as  a  spray  on  the  top  of  the  carbide. 
The  acetylene  generated,  passes  through  an  intermediate 
chamber,  forming  a  water  lute,  into  a  gas-holder  of 
ordinary  construction,  the  rising  and  falling  of  which 
regulates  the  amount  of  water  admitted  into  the  generator. 

— R.  B.  P. 
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Acetylene,    Improvements   in    Apparatus  fur    Use  in  llic 

Production  and    Utilisation   of      E.   Ducretei    :ind    I>. 

Lejeuue,  both  of  Paris.  Eog.  Pat.  16,502,  Sept.  3,  1895. 
A  ppak  vi  i  s  for  the  production  of  acetylene,  by  the  <K-cotn- 
position  of  calcium  carbide  with  water,  is  described  by  the 
inventors,  who  state  thai  their  apparatus  differs  entirely 
'  those  heretofore  known,  "in  which  the  pressure  of 
the  acetylene  ixas  removes  the  liquid  from  the  carbide  of 
alcium,  but  does  not  previ  nt  its  contact  with  water  vapour, 
whereby  slow,  but  continuous,  decomposition  can  take 
place,  with  conseqm  nt  danger  and  loss  of  the  acetylene  gas, 
apparatus  of  this  kind  not  being  capable  of  storing  it  at  the 
high  pressure  which  is  produced  by  its  evolution." 

In  the  apparatus  of  the  inventors  the  gas  is  produced, 
and  if  necessary  stored,  at  any  ordinary  pressure  which  may 
have  heen  previously  agreed  upon. 

Fhi  apparatus  consists  of  two  stoutly  constructed  vessels, 
fitted  to  withstand  considerahle  pressure,  the  upper  one 
(which  contains  water)  being  in  communication  with  the 
r  one  (which  holds  the  calcium  carbide)  by  two  tubes, 
one  of  which  puts  the  gas  spaces  of  the  vessels  into  com- 
munication, while  the  other  allows  water  to  flow  from  the 
upper  vessel  into  the  lower  one. 

Id  the  upper  part  of  the  lower  vessel  there  is  a  valve- 
like  structure,  the  piston  of  which  is  expelled  by  such 
pressures  as  may  overcome  a  spring  on  the  other  side  of 
thi-  piston  ;  the  spring  may  be  tightened  up  by  a  screw 
workable  from  the  exterior  of  the  apparatus,  and,  as  the 
lower  vessel  is  also  provided  with  a  pressure  gauge,  the 
valve  may  he  adjusted  so  as  to  operate  at  any  pressure 
which  the  acetylene,  accumulating  in  the  lower  vessel,  may 
have  set  up. 

Iu  retreating,  the  piston  permits  another  spring  to  biing 
a  plug  against  the  aperture  by  which  water  is  entering  the 
lower  vessel. 

A  portable  lamp,  and  several  other  modification-,  are  also 
described.— E.  R.  15. 

Acetylene  Gas,  far  Acetylene  Gas  Lighting,  Improved 
Process  and  Apparatus  for  the  Production  of.  F. 
Rossbach-Rousset;  Tempelhof,  near  Berlin.  Eng.  Pat. 
lllf,,  Jan.  1  i,  189 

THIS   inventor  obtains  acetylene  by  the  decomposition  of 
calcium  carbide  with  water,  the  present  invention  providing 


means  for  the  regulation  of  the  water  supplied  to  the  car- 
bide, such  means  living  dependent  upon  the  pressure  of  the- 
gag  produced  by  the  reaction. 

The  vessel  containing  the  calcium  carbide  is  enclosed  in 
a  gas-tight  chamber,  and  the  water-supply  pipe  traverses 
this  chamber,  is  bent  into  a  U  outside  the  chamber,  and 
then  re-enters  it,  ending  immediately  over  the  calcium 
carbide  vessel,  into  which  it  can  therefore  discharge  its 
contents. 

When  water  flows  into  the  calcium  carbide,  and,  in  con- 
sequence,  acetylene  is  generated,  the  pressure  of  the  eras 
tends  to  check  the  influx  of  water  ;  on  the  other  hand,  owing 
to  the  heat  of  the  reaction,  water,  in  the  limb  of  the  water- 
supply  pipe,  which,  as  stated  above,  traverses  the  chamber, 
is  converted  into  steam,  and  the  pressure  so  -et  up  tends  to 
neutralise  that  set  up  by  the  gas. 

In  a  further  modification  of  the  apparatus,  gas  flames  are 
applied  to  beat  the  water-supply  tube.— K  R.  li. 

Gases,  Specific  Gravity  of}  Apparatus  for  Ascertaining. 
A.  Custodis,  Diisseldorf,  Germany.  Eug.  Rat.  7791, 
April  18,  1895. 

See  under  XXIII.,  page  472. 

Gases,  Weight  of;  Apparatus  for  Indicating  and  Regis- 
tering. Si.  Arndt,  Aix-la-Chapelle.  Eng.  Pat.  8615, 
May  1,  1895. 

See  under  XXIII.,  page  472. 

Gas  Furnaces,  Regenerative;  Improvements  in  Devices 
far  Reversing  the  Directions  of  Flow  of  Gas  or  Air  in. 
.].  R.Wright  and  W.  Vcitch,  both  of  Gowertou.  Eng. 
1'at.  9311,  May  10,  L895. 

The  figure  shows  the  apparatus  of  the  inventors,  iu  vertical 
section,  and,  in  it.  E  is  tin-  inlet  for  gas  or  air,  1)  communi- 
cates with  the  chimney,  and  C  and  C  with  two  regenerators. 
A  is  the  valve  proper,  and  it  is  represented  as  connecting 
C  to  !).  It  may,  however,  be  moved  so  as  to  connect  I 
with  1),  the  mechanism  for  this  purpose  being  two  weighted 
levers,  J  J,  linked  together  by  j,  and  attached  to  short 
shafts,  i  i.  The  shafts  lie  in  bearings  in  the  wall  of  the 
casing,  B,  and  their  inside  ends  are  connected  by  cranks, 
li  h,  to  the  brackets,  a  a,  of  the  valve,  A. 


Mr- 


The  recesses,  1-'  1-',  contain  luting  material.  Of  th  ■  valve 
A ,  the  inventors  state  that  it  "  gives  an  opening  through  it  of 
the  full  area  of  the  flues,  and  is  not  injuriously  affected 
by  heat  or  flame,  or  its  operation  impeded  by  tar  or  soot." 
In  the  event  of  leakage,  the  valve  proper  need  not  be 
removed,  but  the  leakage  can  be  repaired,  by  unskilled 
persons,  even  when  the  furnace  is  in  work. — E.  R.  I!. 


Gas,  Sampling  for  Analysis!  Improvements  in  Apparatus 

for.     V..    1..   de   Ridder,  Amsterdam.     Edl'.   Pat.   10,905, 
June  1,  1895. 

'    See  under  XXIII.,  page  472. 
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Vaporising  Burner  for  Oil,  Improved.     J.  Baranv  and 
.1.  Mucke,  Berlin.     Eng.  Pat.  11,767,  June  17.  189.3. 

Thr  main  feature  of  this  apparatus  consists  in  a  seal  of 
fusible  ni?tal  into  which  dipj  an  inverted  bell  containing 
tiie  liquid  to  be  vaporised.  The  metal  fuses  at  a  higher 
temperature  than  is  required  to  gasify  the  heaviest  con- 
stituents of  the  liquid,  and  in  its  molten  state  allows  the 
l,ms  to  escape  from  the  bell  into  the  surrounding  chain'1  : 
whence  it  is  conducted  to  a  Hansen  or  illuminating  burner 
in  the  ordinary  way.  AY  hen  the  source  of  heat  is  removed, 
the  metal  solidifies  and  prevents  the  escape  of  any  further 
amount  of  vapour.  The  supply  to  the  burner  is  regulated 
by  a  screw  valve  attached  to  a  diaphragm. — (.'.  S. 

Gases  of  Easily  Inflammable  Liquids,  Gasifying  and 
Increasing  the  ffeatinu  Power  of  the.  E.  ftohrbect, 
Berlin.     Eng.  Pat  15,890,  Aug.  -2i,  L895. 

In  this  apparatus  tli"  two  ends  of  a  bent  horseshoe-shaped 
pipe  dip  into  the  oil  iD  the  main  reservoir.  At  the  uppi  . 
end  of  the  horseshoe  pipe  another  pipe  goes  to  the  burner. 
From  this  latter  pipe,  a  small  metal  pipe  branches  off,  coils 
round  the  said  pipe  and  rejoins  it.  From  the  coiled  pipe, 
however,  a  capillary  tube  also  lead-  downwards  to  below 
the  coils,  thus  carrying  some  of  the  vapour,  which,  when 
ignited,  heats  the  coiled  and  main  tube  and  continues  the 
gasification.  The  initial  gasification  must  be  effected  by  an 
external  source  of  heat.— L.  T.  T. 

Furnaces.  Improvements  in.     A.  M.  Hewlett.  Kewanee, 

111.,  l'.S.A.     Eng.  Pat.  16,297,  Aug.  30,  1895. 

See  under  X.,  page  4  js. 

Gas  Furnaces,  Regenerative;  Improvements  in  and  con- 
nected with.  A.  Miiller,  Berlin.  Eng.  Pat.  19,355, 
Oct.  15,  1895. 

This  consists  in  using  a  coke  fire,  fed  from  the  top,  with 
flues  for  taking  off  the  generator  gases  about  one  third  or 
fourth  of  the  height  of  the  fuel  chamber  above  the  fire-bars. 
In  this  way  the  patentee  claims  a  constant  height  of  incan- 
descent material,  and,  by  properly  arrauging  draughts,  the 
obtaimnent  of  his  generator  gas  as  carbonic  oxide  and 
nitrogen,  almost  free  from  oxygen  or  earhonic  acid.  By 
using  short  flues  and  admitting  previously  heated  air 
immediately  at  the  end  of  these  flues,  the  patentee  claims 
perfect  combustion  with  great  saving  of  heat,  and  in  the 
chimney  gas  almost  solely  carbonic  anhydride  and  nitroj 
so  that  where  carbonic  anhydride  is  to  be  recovered  there  is 
still  further  economy. — L.  T.  T. 

Colic  Furnaces  or  Ocens,  Improvements  in.  11.  Stinnes, 
Muhlheim-on-the-Kuhr,  Germany.  Eng.  Pat.  24,823, 
Dec.  27,  1895. 

The  heating  of  the  furnace  is  effected  either  by  the  gasi  • 
generated  (hiring  the  coking  process,  or,  if  it  be  desired  to 
utilise  these  for  other  purposes,  by  gas  from  separate 
generators. 

The  furnace  is  constructed  with  two  systems  of  heating 
flues,  both  being  divided  into  halves  at  the  middle  of  the 
length  of  the  furnace  by  a  wall,  whilst  the  coking  chamber 
runs  the  whole  length. 

The  furnace  is  so  built  that  those  parts  subject  to  most 
wear  can  be  repaired  without  seriously  disturbing  the 
adjoining  parts. — K.  B.  P. 

Petroleum,  Spirit,  and  Analogous  Liquids,  Improvements 
in  Apparatus  for  Gasifying.  1).  Young,  London.  From 
F.  H.  Aschner.  Berlin.     Eng.  Pat.  1648,  Jan.  23,  1896. 

This  consists  in  a  gasifyiDg  apparatus  for  combustible 
fluids,  in  which  a  collecting  chamber  is  interposed  between 
the  gasifying  chamber  and  the  burning-nozzle,  from  which 
collecting  chamber  there  is  a  passage  controlled  by  a  suit- 
able valve,  and  provided  with  one  branch  leading  to  the 
burner-nozzle,  and  another  branch,  suitably  controlled, 
terminating  in  a  burner  placed  below  the  gasifying  chamber. 
Below  this  latter  is  a  small  pan  for  the  warming-up  liquid. 
When  the  gasification  is  once  started  by  burning  combus- 
tible liquid  in  the  above-mentioned  pan,  it  is  continued  by 
means  of  a  part   of  the  gasified  material  passing  down  the 


branch  pipe  to  the  heating  burner  below  the  gasifying 
chamber.  The  petroleum,  spirit,  or  other  combustible  is 
drawn  from  the  main  receptacle  to  the  gasifying  chamber  bv 
n  eaus  of  a  wick. — L.  T.  T. 

Hydrocarbon  Furna  v..-.  Automatic  Re-ignition  Apparatus 
for.  S.  Pitt,  Sutton,  Surrey.  From  La  Compagnie  Inter- 
nationale des  Precedes  Adolphe  Seigle,  Pari-,  Eng.  Pat. 
540  '.  March  10,  189S. 

I  \  the  path  of  the  flame,  between  the  spraj  er  or  gasifier  and 
'  irnace, is  interposed  a  hollow  metal  cylinder  perforated 
with  air-holes  and  lined  with  non-conducting  material,  and 
containing  a  second  smaller  cylinder  or  truncated  cone 
■which,  heated  by  the  flame,  remains  red  hot  for  several 
moments  after  the  latter  has  been  extinguished,  and 
automatically  re-ignites  the  jet  in  case  it  is  put  out. — C.  S. 

II1.-DESTEUCTIVE  DISTILLATION,  TAE 
PRODUCTS.  Etc. 

Petroleum,  Italian.     C.  Flaunet.     Moniteur  des  Produits 
Chimiques,  1895,  25,   "1  -   . 

The  most  important  oil-bearing  district-  in  Italy  are 
Montanaro  di  Piacenza,  llivanozzuno,  near  Voghera, Zocca- 
i  asanria,  and  Sau-Giovanni-Incarico.  Montanaro  oil  has 
a  specific  gravity  of  0-7849  at  15°  C,  and  yields  44 -7  per 
cent,  of  light  oil.  19  '8  per  cent,  of  a  slightly  heavier  grade 
used  for  naphtha  lamps,  -J2  per  cent,  of  kerosene,  and  14-4 
per  cent,  of  lubricating  oil.  The  crude  oil  is  free  from  H  S. 
Kivanozzuno  oil  has  a  specific  gravity  of  0-9132,  and  yields 
correspondingly  heavier  distillate?.  Zocen-Casanria  oil  is 
bituminous,  having  a  specific  gravity  of  0-951.  About  Xi 
per  cent,  of  burning  oil  and  a  good  deal  of  black  residuum 
suitable  for  varnish  making  is  obtained  from  it.  San- 
Giovanni  Inearjco  oil  is  a  bitumen  of  sp.  gr.  0-974,  and 
containing  much  sulphur.  A  burning  oil  of  sp.  gr.  0-921 
and  flashing  point  of  S5=  C.  can  be  obtained  from  it. — B.  B. 

Petroleum  Products,  Action  of.  on  Aluminium.  K.  \Y. 
Charitschkow.  Trudy  bak.  otd.  imp.  russk.  teckn. 
obschtsch.  1896,  H,  L,   1G. 

Strips  of  pure  aluminium  were  almost  completely  immersed 
in  the  distillates  from  petroleum,  solar  oil,  and  benzine, 
and  in  petroleum  spent  acids  for  four  months  at  the 
ordinary  temperature-.  With  the  exception  of  that  exposed 
to  the  action  of  benzine,  which  had  increased  in  weight  0-08 
per  cent,  and  become  slightly  spotted,  none  of  the  strips 
were  acted  upon.  The  author  suggests  the  lower  molecular 
weight  of  benzine  as  the  possible  explanation  of  it< 
greater  energy.  At  temperatures  of  7.5: — So  C.  and 
100°— 120°C,  the  strips  in  the  petroleum  distillate  and 
crude  petroleum  were  intact  after  48  hours,  but  after 
heating  at  175" — 1S0:  C.  for  3S  hour-  under  a  reflux 
condenser,  the  aluminium  in  each  case  had  increased  in 
weight — in  the  petroleum  distillate  by  0-016  percent,  and  in 
the  petruleum  by  0-017  per  cent.  From  these  results  the 
author  considers  pure  aluminium  superior  to  copper  and 
equal  to  iron,  in  its  power  of  resisting  the  action  of 
petroleums.  It  is  specially  suitable  for  vessels,  such  as 
cooling  tanks,  &c,  in  which  the  temperature  of  the  petro- 
leum does  not  exceed  120°  C.  Obviously  the  oil  must  be 
freed  from  any  alkali,  which  would  increase  its  solvent 
power. — C.  A.  M. 

Cyclopentadiene  in  Coal  Tar,  the  Indcue  of  the  Fatty  Series. 
G.  Kraemer  and  A.  Spilker.     Ber.  1896,  29,  552 — 561. 

Some  time  ago  (this  Journal,  1891,  38)  the  authors,  in 
describing  the  isolation  of  Indene  and  Fluorene  from  coal 
tar,  referred  to  a  third  hydrocarbon  of  the  formula — 

CM,— C,H„ 
"  \/ 
CHS 

which  they  were  hopeful  of  finding  in  the  lowest  boiling 
fractions  of  coal-tar  oils.  When  subsequently  Etard  and 
Lambert  extracted  from  compressed  gas  oils  a  product 
having  the  formula  C'^IL,,  named  propeutylene,  the  authors 
expressed  the  opinion  that  it  must  be  the  simplest  form  of 
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Indene.  The  first  runnings  from  crude  benzene  or  c  im- 
pressed pas  oil  formed  the  raw  material  for  the  present 
investigation.  It  was  soon  observed  that  prolonged 
standing  affected  the  boiling  points  of  these  oils  in  an 
upward  direction.  Careful  fractionation  of  the  light  oils 
thus  changed,  yielded  a  liquid  boiling  at  160J — 175°,  from 
which  the  monomolecular  hydrocarbon,  named  Cyclopen- 
iadiene  bj  the  authors,  was  isolated.  Jt  boils  at  -11°  (corr.) 
under  760  mm.  pressure,  sp.  gr.  0-815  at  15°  15°;  it  is 
insoluble  in  water,  hut  miscible  in  every  proportion  with 
alcohol,  ether,  and  benzene.  Concentrated  sulphuric  acid 
and  nitric  acid  cause  it  to  explode  ;  dilute  acids  and  alkalis 
resinify  it.  It  reduces  an  ammoniacal  silver  solution  con- 
taining potash.  Mono-,  tri-,  and  tetracbloro  compounds 
are  described. 

Dibromcyclopentene  is  obtained  by  combining  Cyclopen- 
tadiene,  suspended  in  twice  its  weight  of  light  petroleum,  with 
the  theoretical  quantityof  bromine  at  —  1.5  to  — 20°.  It  forms 
colourless  crystals  melting  at  45°  to  46°,  is  readily  soluble 
in  benzene  and  chloroform,  but  decomposes  per  se  or  when 
treated  with  alcohol  and  water.  Tetrabromcyclopentane  is 
also  described. 

The  authors  maintain  that  the  results  they  obtained  on 
•ehlorination  and  bromination,  confirm  the  correctness  of  the 
formula  originally  assigned  by  them  to  Cyclopentadiene,  the 
discovery  of  which  fills  up  a  gap  in  the  Indene  s  ries, 
thus  : — 


c,ii,"— c  ii," 

CH„ 

C6H4— C»H." 
CH. 

C6H4-C„H4 
\/ 
CH, 

Cyclopentadiene. 

rndene. 

Fluorene. 

—I).  Ii. 

Trimethylbenzene,  Consecutive,  Accompanying  Synthetical 
Mesitylene.     A.Lucas.     Iter.  1896,29,953—958. 

"The  author  is  in  a  position  to  assert  that  mesitylene,  even 
when  obtained  from  the  purest  acetone  by  synthesis,  always 
contains  hemellitho]  (consecutive  trimethylbenzene)  in 
appreciable  quantity,  but  the  presence  of  pseudocumene 
-could  not  be  detected.—  D.  B. 

Chrysokelone,  Synthesis  of.  and  Constitution  of  Chrysene. 
C.  Graebe.     lier.  1896,  29,  826—828. 

The  ready  formation  of  fluorenone  from  ortho-auimo- 
benzophenone  induced  the  author  to  resume  his  studies 
•on  the  constitution  of  chrysene.  By  reason  of  the 
pyroge'nic  synthesis  of  chrysofluorene  from  £  -  benzyl- 
naphthalene,  the  suggestion  seemed  probable  that  this 
hvdrocarbon  and  consequently  chrysene.  is  a  2  .^-derivative 
of  naphthalene.  Commencing  with  naphthnylbenzoic  acid, 
•the  author,  in  conjunction  with  Schestakow,  attempted  the 
synthesis  of  chrysoketone  accordiug  to  the  following 
.formula : — 


C,-,H 


CO.C,„ll- 


( ,11 


co, 1 1 


C,H 


/CO.i',,,1 


\n 


Nil 


/CO.C10H7 

^CO.XH, 
CO 

cn,/xc„ 


H6 


The  resulting  compound  was  identical  with  the  chryso- 
ketone described  by  Bamberger  and  Kranzfeld.  It  is 
further  shown  that  the  arid  obtained  I'r  im  naphthalene  and 
,phthalic  anhydride  is  an  a-derivative,  namely,  1  naphthyl- 
phenylketone-2'-carboxylic  acid. 

From  these  results,  the  author  concludes  that  chryso- 
fluorene— or  naphthofluorene,  as  be  prefers  to  call  it — and 
chrysene  are  1-.  2-derivativrs  of  naphthalene. — 1)-  1!. 

Paraffin,  Pine  It:  sin  in  :  Detection  and  Determination  of. 
J.  Klimont.     Chcm.  Bev.  u.  d.  Fett-  a.  Harzind.    1896, 

38    ,  7 fi— 77. 

See  under  XXIII., page  47.5. 


IV.-COLOURIM  MATTERS  AND  DYES. 

Luteolin.     .1.  Herzig.     lier.  29,  180i3.  1013—1014. 

Tin:  author  calls  attention  to  some  points  suggested  by  the 
work  of  A.  (I.  IVrkin  on  luteolin,  the  principle  found  in 
the  yellow  dyestulf  wield.  J.  Chem.  Sac.  Trans.  1896,206. 
With  reference  to  the  action  of  alkalis  on  luteolin,  IVrkin 
has  confirmed  the  presence  of  pyrocatechuie  acid  in  the 
decomposition  products,  but  was  unable  to  discover  any 
trace  of  phloroglucol.  The  author,  on  the  other  hand, 
maintains  that  he  has  observed  the  phloroglucol  reaction, 
and  if  this  observation  be  proved  to  be  correct,  then  the 
supposed  close  relationship  of  luteolin  to  fisetin  will  no 
longer  hold  good.  See  further,  A.  G.  Parkin,  Pros.  Chem. 
Soc.  1896,  [165],  105.— J.  S. 

Thio-Aldolaniline  mid  Aldehyde  Green.     \V.  v.  Miller  and 
J.  Plochl.     Ber.  29,  59— 61. 

In  the  formation  of  aldehyde  green  from  p-rosanilino  by 
the  action  of  o-aldehyde  and  sulphuric  acid,  one  amido 
group  forms  the  quinaldine  ring,  whilst  the  other  two  form 
aldol  groups  containing  the  group  :C:N,  anil  this  readily 
forms  additive  compounds.     When  aldolaniline — 

CH:,.CHOH.CH,.CH:NCGH5 

is  warmed  on  the  water-bath  with  crystallised  ammonium 
sulphide  in  absolute  alcohol,  a  condensation  product  is 
obtained  having  the  formula — 

s 
(TI:i.CHOH.CH2.CH  /^N.C.ll, 
This  substance,  which  melts   at  92'  C,  is   white,  but  after 
some  time  turns  yellow.     It  is  very  easily  sol  able  in  ether, 
alcohol,  and  benzene,  but  is   almost   insoluble    in  petroleum 
ether.     Ii   is   probable  that  the  sulphur  in  Aldehyde 
has    a    somewhat    similar    position,    the    formula    of    that 
containing  two  atoms  of  sulphur  probably  being — 

HO      C,,!!,— N— CH— CH„— Ctl.OIl.cir 

c  s         s 

/\  /\ 

Quinaldinc.    C, \l—  C„H4— >'  -CH— CH,,— CH.OII  .CH, 
anil  the  formula  previously  given  should  b?  modified. 

— T.  A.  I.. 

Naphlhazarin,  New  Processfor  th  ■  Preparation  of. 
Ch.  Gassmann.     Bull.  Soc.  Ini.  de  Mulhouse,  1896,  77. 

Ten  kilos,  of  1 .  j-dinitronaphthaleue  are  dissolved  in  100 
kilos,  of  tnonohvdrated  sulphuric  acid,  and  to  this  solution 
.so  kilos.,  of  fuming  sulphuric  acid  (25  per  Cent  S'l  i  and 
5  kilos,  of  perfectly  dry  infusorial  earth  (  Kicselguhr )  arc 
subsequently  added.  This  mixture  is  allowed  I  i  stand  for 
12  hours,  and  is  then  heated  for  a  shott  time  on  the  water- 
bath  to  complete  the  reaction.  The  whole  is  now  poured 
into  500  kilos,  of  water,  boiled, and  the  precipitate  obtained, 
filtered  from  the  cooled  solution.  The  residue  on  the  filter 
is  washed  free  Irani  sulphuric  acid,  redissolved  in  a  solution 
of  1.3  kilos,  of  caustic  soda  of  40°  B.  in  50  litre-  of  water, 
anil  the  solution  is  run  into  one  of  8  kilos,  of  sulphurous 
acid  in  Ino  litres  of  water.  The  nnph'hazarin  is  precipi- 
tated, filtered,  and  preserved  in  the  state  of  a  paste.  This 
dyestuff  (naphtbazario)  is  largely  used  in  dyeing  chromed 
wool,  or  in  the  state  of  bisulphite. — C.  I  >.  W. 

Quinoline  and  Quinoline  Derivatives,  An   Zmprouement-in 
Skraup's  Process  for  the  Preparation  of.     c.  A.  Km:,  p 
pel.      Ber.  29,  1896,  703—709. 

QtJINOLINE  and  its  derivatives  are  at  present  almost 
exclusively  prepared  by  Skraup's  well-known  synthesis,  in 
which  the  nitio  e  anpound  (usually  nitrobenzene)  acts 
primarily  as  the  oxidising  agent.  In  the  preparation  of 
quinoline  itself  b\  this  method  a  very  good  \  ield  i-  obtained, 
but  in  the  case  of  uitroquinoliues  the  yield  is  often  small, 
owing  to  the  formation  of  resinous  substances.  Skraup 
himself  ha-  remarked  that  the  yield  is  smaller  the  higher 
the  molecular  weight. 
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The  author  is  of  opinion  that  the  formation  of  resin  is 
due  to  the  presence  of  the  nitro  compound,  and  he  therefore 
recommends  the  use  of  an  inorganic  oxidising  agent  in  the 
shape  of  arsenic  acid  (meta-arsenic  acid  or  arsenic  pent- 
oxide)  which  gives  in  most  eases  a  very  good  yield. 

For  the  preparation  of  quinoline,  76  grms.  of  arsenic  acid, 
143  grins,  of  couceutratcd  sulphuric  acid,  loo  grms.  of 
glycerin,  and  50  grms.  of  aniline  are  heated  on  a  sand-bath 
in  a  flask,  connected  with  a  reflux  condenser  until  the 
reaction  sets  in.  After  the  reaction  is  over  the  contents 
are  kept  gently  boiling  for  2  i-  hours.  The  liquid  is  then 
diluted  with  water,  excess  of  caustic  soda  added,  and  the 
quinoline,  together  with  the  unattacked  aniline,  is  distilled 
off  in  a  current  of  steam.  Sodium  nitrite  is  now  added  to 
ihe  distillate,  mixed  with  excess  of  hydrochloric  acid  until 
the  smell  of  nitrous  acid  becomes  permanent,  even  after 
shaking,  when  the  liquid  is  boiled  to  destroy  all  the  diazo- 
benzene  hydrochloride.  Finally,  excess  of  caustic  soda  i; 
added  and  the  quinoline  distilled  over  with  steam  and 
extracted  from  the  distillate  with  ether.  The  yield  is 
46  grms.  According  to  Skraup,  50  grms.  of  aniline  and 
32  grms.  of  nitrobenzene  give  55  grms.  of  quinoline. 
32  grms.  of  nitrobenzene  thus  only  increase  the  yield  by 
about  7  grms.  The  author  further  describes  the  preparation 
of  orthotoluquinoline,  orthonitroquinoline,  paranitroquiuo- 
line,  paradimethylamidoquinoline,  metanitroquiuoliue,  meta- 
dimethylamidoquinoline,  paraquinoline  sulphonic  acid. 
(3-naphthoquinoline,  8-anthraquinoline,  anl  dioxy-S-anthra- 
quinoline  ("  Alizarin  blue  "). — J.  S. 

Morin.     Part  I.     H.  Bablich  and  A.  G.  Perkin. 
Proc.  ('hem.  Soc.  1896,  [165],  106  —  107. 

The  yellow  colouring  matter,  morin,  exists,  as  has  been 
known  for  some  time,  in  old  fustic  (Horns  tinctorial,  and 
lias  lately  been  shown  by  one  of  the  authors  and  F.  Cope 
(this  Journal,  1895,  1041)  to  be  also  contained  in  the 
Indian  dyestuff,  jackwood  (Artocarpus  integrifolid).  Py 
"means  of  its  compounds  with  mineral  acids  the  true  formula 
of  morin  was  established  by  one  of  the  authors  and  L.  Pate 
(this  Journal,  1895,  745  )  to  be  C,5H,0O7. 

The  principal  reactions  of  morin  described  by  previous 
workers  are  its  behaviour  towards  alkaline  reducing  agents 
(Hlasiwetz  and  Pfaundler,  Jahresb.  1864,  537),  by  which 
means  it  yields  phloroglucol  and  /3-resorcylic  acid,  and 
towards  fused  alkali,  when  it  gives  phloroglucol  and  resor- 
cinol. 

The  results  of  the  authors  demonstrate  a  close  similarity 
between  quercetin  and  morin.  Quercetin  yields  with  fused 
alkali  phloroglucol  and  protocatechuic  acid,  morin,  phloro- 
-glucol  and  0-resorcylic  acid. 

The  formula  of  quercetin  appears  to  be  (Herzig,  Ber. 
1895,28,293)— 


OH 


I      !     (I    V 


OH 

y  oh 


\y\/ 

OH  CO 


OH 


■aud  it  seems  most  probable  that  the  formula  of  morin  is 
represented  by  that  of  quercetin,  in  which  the  catechol 
nucleus  has  been  displaced  b}'  a  resorcinol  group,  thus — 


O 


OH 


OH 


OH  CO 


_/ 

\_ 

mi 


OH 


PATENTS. 

Colouring  Matters  [Beth  and  Violets],  Improvements  in 
and  relating  to  the  Manufacture  of.  H.  H.  Lake, 
London.  From  Farbwerk  Miihlheim  a  "SI.,  Germany. 
Eng.  Pat.  10,669,  May  J9,  1895. 

The  invention   is   that  of  a  new  ethylaniidonaphthol  sul- 
phonic    acid,    which     combines    with     diazo    or     tetrazo 


compounds  to  form  valuable  colouring  matters.  On 
sulphonating  etbyl-/3-naphthylamine  hydrochloride  in  three 
times  its  weight  of  sulphuric  acid  mouohydrate  by  adding 
'jo  per  cent,  anhydride  at  40  C,  a  mixture  of  isomeric 
sulphonic  acids  is  obtained,  tbe  sodium  salt  of  oue  of 
them,  termed  A,  being  soluble  in  cold  spirit.  When  the 
sulphonation  takes  place  at  140  C.  with  mouohydrate  only, 
another  sulphonic  acid  is  obtained,  termed  li,  which  is  also 
sparingly  soluble  in  water.  When  these  acids  are  further 
sulphonated  with  five  times  their  weight  of  20  per  cent, 
anhydride,  a  disulphonic  acid  is  obtained,  which  is  easily 
soluble  in  water,  aud  in  au  alkaline  solution  has  a  bluish- 
green  fluorescence.  When  heated  with  caustic  pota-h  at 
/200°  C.  in  aqueous  solution,  it  is  converted  into  3.1'. 3'- 
ethylamidonaphthol  sulphonic  acid,  which  can  he  separated 
by  acidifying  a  tolerably  concentrated  alkaline  solution. 
The  new  compound,  when  combined  with  diazo-azo  deriva- 
tives, gives  cotton  colouring  matters,  and  can  also,  of 
course,  be  combined  with  tetrazj  compounds,  the  dyestuff  s 
being  characterised  by  great  purity  of  shade.  For  instance, 
aniline  is  diazotised  and  combined  with  n-naphthylamine 
hydrochloride.  When  the  combination  is  complete,  after 
about  12  hours,  the  benzene-azo-a-naphthylamine  hydro- 
chloride is  further  diazotised  by  means  of  sodium  nitrite  in 
an  acid  solution,  and  the  diazo  solution,  after  filtering,  is 
run  into  the  calculated  quantity  of  eth) lamidonaphthol 
sulphonic  acid  kept  alkaline  with  sodium  carbonate.  The 
violet  colouring  matter  separates  at  once,  and  is  best  kept 
as  a  paste.  Amido-azobenzene  sulphonic  acid,  when  diazo- 
tised and  combined  with  the  new  compound,  gives  a  red 
colouring  matter,  which  is  salted  out  from  the  hot  solution. 

— T.  A.  L. 


Azo  Dyestuffs  [Violet  mid  Blue-Blacks'],  The  Manufac- 
ture or  Production  of  New.  H.  E.  Newton,  Loudon. 
From  "  The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elberfeld,  Germany.     Eng.  Pat.  11,228,  June  7,  1895. 

These  colouring  matters  are  derived  from  acidyl  deriva- 
tives of  m-diamines,  capable  of  being  combined  witli  diazo 
and  tetrazo  compounds  (rf.  Fug.  Pat.  10,668  of  1895  ;  this 
Journal,  1896,  351).  Such  acidyl  diamines  are  acetyl-m- 
phenvlene  diamine,  acetvl-m-tolylene  diamine,  m-amido- 
phenylene,  and  m-amidotolylene  oxamic  acid.  The  follow- 
ing is  a  typical  example  resulting  in  the  formation  of  a 
violet-black  colouring  matter.  The  diazo  solution  from 
14"3  kilos,  of  a-naphthylamine  is  run  into  a  solution  of 
18  kilos,  of  m-amidophenylene  oxamic  acid  containing  a 
small  quantity  of  caustic  soda  lye,  and  an  excess  of  sodium 
acetate.  After  agitating  for  24  hours  the  mixture  is  made 
alkaline  and  raised  to  50"  C.  The  amido-azo  compound 
formed,  is  then  filtered  off,  mixed  with  a  small  quantity  of 
water,  7  kilos,  of  sodium  nitrite,  and  sufficient  hydrochloric 
acid  at  about  5° — 10°  C.  The  diazotisation  is  complete  in 
about  12  hours,  and  after  filtering  off  the  diazo  compound 
it  is  added  to  an  alkaline  solution  of  22 '4  kilos,  of  1.4'- 
naphthol  sulphonic  acid.  The  combination  requires  about 
12  hours,  when  the  mixture  is  heated  to  50°  C.  and  the 
dyestuff  salted  out,  filter-pressed  and  dried.  It  gives  violet- 
black  shades  on  wool,  which,  after  treatment  with  potassium 
bichromate,  are  fast  to  washing  and  fulling.  The  produc- 
tion is  also  claimed  of  the  simple  azo  dyes  obtained  by 
combining  the  diazo  compounds  of  the  amidophenylene 
■  ■xamic  acids,  their  homologues  and  analogues,  with  the 
usual  dyestuff  components.  ( 'ertaiu  of  the  compounds 
derived  from  tetrazo  derivatives  and  two  molecular  propor- 
tions of  an  acidyl  diamine,  wdien  dved,  can  he  diazotised  and 
further  combined  on  the  fibre.  In  all  cases  dark  shades 
arc  obtained. — T.  A.  L. 

Di/estnffs  [Blacks  and  Bines']  suitable  for  Dyeing  Cotton. 
The  Manufacture  or  Production  of.  II.  E.  Newton, 
London.  From  "  The  Farbenfabriken  vormals  F.  Hay.  r 
and  Co."  Elberfeld,  Germany.  Eng.  Pat.  11,276,  June  8, 
1895. 

By  the  action  of  alkaline  sulphides  on  1 . 1'  or  1 . 4'-diuitn  - 
naphthalene,  or  tti-  or  tetranitronaphthalenes,  certain 
dinitronaphthalene  sulphonic  acids  or  certain  dinitro- 
halogen    naphthalene    derivatives,   products   are    obtained 
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which  may  either  be  used  directly  as  dyestuffs  or  may  be 
further  converted  by  the  action  of  acids.  These  latter 
products  in  their  turn  can  undergo  a  further  change  by  the 
further  action  of  alkali-,  alkaline  sulphides,  sulphites,  &c. 
Two  kilos,  of  1 .  l'-dinitronaphthalene  are  added  to  8  kilos 
of  sodium  sulphide  fused  in  an  oil-bath.  A  violent  reaction 
-cts  in,  the  melt  being  subsequently  heated  until  it  has 
become  homogeneous.  After  cooling,  it  is  dissolved  in 
water,  filtered,  and  evaporated  t"  dryness.  Unmordanted 
lyed  from  a  cold  concentrated  solution  of  the 
ilyestuff,  a  deep  black  -hade  fast  to   acids,   alkali-,  light. 

ling,  and  fulling.  By  using  a  much  larger  proporl 
of  sulphide  (12:1)  and  heating  until  a  dark-bluish 
homogeneous  liquid  is  obtained,  a  dyestufi  is  jprodui  A 
which,  w  hen  empli  >yed  in  a  similar  manner,  gives  blue  shades. 
By  heating  these  and  similar  dyestuffs  with  acids,  products 
are  obtained  which  dye  unmordanted  cotton  black  from  hot 
alkaline  baths  containing  oxidi  sable  substances,  such  as 
grape  sugar,  glycerin,  or  the  like.  When  treated  with 
alkalis,  alkaline  sulphides,  sulphites,  or  bisulphites,  the 
products  may  be  used  for  dyeing  unmordanted  cotton 
directly.  The  following  example  illustrates  these  two 
methods: — One  kilo  of  finely  pondered  y-trinitrp- 
naphthalene  (1. 4.1')  in  ISO  litres  of  water,  is  boiled  with 
12  kilos,  of  crystallised  sodium  sulphide  until  dissolved, 
when  the  solution  is  filtered  and  mixed  with  10  kilos,  of 
concentrated  hydrochloric  acid,  which  throws  down  a 
greyish-black  precipitate.  After  heating  the  acid  mixture 
for  -ome  time,  the  liquid  is  allowed  to  cool,  and  the  inter- 
mediate compound,  which  forms  a  bluish-black  mass,  is 
filtered  off.  It  may  be  used  directly  for  dyeing  purposes, 
giving  black  shades  on  unmordanted  cotton  when  dyed 
from  a  'not  alkaline  bath  in  presence  of  oxidisable 
substances  such  as  grape  sugar  or  glycerin,  or  it  may  be 
converted  into  a  colouring  matter  giving  similar  shades 
from  a  cold  bath  by  treatment  with  alkalis,  alkaline 
sulphides,  sulphites,  or  bisulphites,  when  it  is  used  pre- 
ferably as  a  paste. — T.  A.  1.. 

Chemical  Compounds  [Stabli  Diazo  Salts]  suitable  for 
the  Production  of  Colouring  Matters  in  Bulk  or  on 
Fibre,  The  Manufacture  of.  H.  E.  Newton,  London. 
From  "  The  Farbenfabriken  vormals  F.  Bayer  and  Co.," 
Elherfeld,  Germany.     Eng.  Pat.  11,757,  June  17,  1895. 

This  is  an  extension  of  Eng.  Pat.  89S9  of  1895  (.this 
Journal,  1S96,  349),  referring  to  the  production  of  so- 
called  tctrazo  salts.  According  to  the  present  invention, 
not  only  do  the  0-naphthol  trisulphonic  acids  and  their 
-alts  give  sparingly  soluble  tetrazo  salts,  but  this  property 
is  also  shared  by  2.1-naphthol  snlphonic  acid  and  its  salts. 
In  addition,  the  patentees  have  also  discovered  that  the 
diazo  compounds  of  nitramines,  such  as  nitraniline,  also  give 
-table  sparingly  soluble  -alts  with  /3-naphthol  trisulphonic 
acid  or  with  2.1-naphthol  snlphonic  acid,  and  the: e  com- 
pounds they  term  diazo  salts.  As  an  example  of  the 
preparation  of  one  of  these  latter,  a  solution  of  24-6  kilos,  of 
2.1-naphthol  sodium  sulphouate  is  run  into  the  diazo 
solution  from  13-8  kilos,  of  p-iiitraniline  and  7  kilos,  of 
sodium  nitrite  in  presence  of  hydrochloric  acid.  The 
diazo  salt  separates  as  an  orange-yellow  precipitate,  having 
probably  the  formula  0  _\.t  ',IL.N  :  X  ,SO:i.  C',,,11,  AMI.  It 
is  filter-pressed  and  may  be  used  for  combination*  in  place 
of  p-nitrodiazobeuzenc  chloride. — T.  A.  I.. 

Dyestuffs  [Safranines'],  The  Manufacture  or  Production 
of.  11.  E.  Newton, London.  From  " The  Farbenfabriken 
vormals  F.  Bayer  and  Co,"  Elberfield,  Germany.  Fug. 
Pat.  11,841!,  June  is,  1895, 

Thkse  dye-tuff-,  which  are  identical  with  tho-e  obtained 
according"  to  Eng.  Pat.  9610  of  1894  (this  Journal.  1895, 
478),  are  obtained  b\  the  oxidation  of  a  molecular  propor- 
tion of  a  p-amido-alkylaniline  (such  as  p-amidomethyl- or 
ethylaniline)  together  with  two  molecular  proportions  of 
o-tolnidine  or  a  mixture  of  eqnimolecular  proportions  of  o- 
toluidine  and  a  primary  aromatic  amine,  such  as  aniline, 
sylidine,  or  the  like.  These  alkyl-tolu-phenosafranines  can 
ed   bj  the  oxidation  of  a  mixture  of  equi- 


molecular  proportions  of  p-tolylenediamine  and  an  alkyl- 
aniline  (methyl-  or  ethylaniline)  and  a  molecular  proportion 
of  a  primary  aromatic  amine.  The  same  products  can  also 
be  obtained  by  other  methods  employed  for  the  production 
"i  safranines;  for  instance,  by  condensing  one  molecular 
proportion  of  a  nitroso-alkylaniline  with  two  molecular 
proportions  of  n-toluidine,  or  a  mixture  of  cquimolecular 
proportions  of  o-toluidiue  and  another  primary  base,  or  els,- 
by  the  reaction  of  equimolecniar  proportions  of  quinot  • 
chlorodi-imide,  an  alkylaniline,  and  o-toluidiue,  or  by  the 
action  of  toluquinonedichlorodi-imide  on  an  alkylaniline 
au_\   primary  amine. 

An  aqueous  solution  containing  19-4  kilos,  of  p-tolylene- 
diamine  hydrochloride  and  1G  kilos,  of  ethylaniline  hydro- 
chloride has  added  to  it  as  a  5  per  ccut.  solution,  20  kilos, 
of  potassium  bichromate  and  a  small  quantity  of  acetic 
acid.  When  the  formation  of  the  indamiue  is  complete, 
18  kilos,  of  aniline  hydrochloride  in  solution  are  add 
and  afterwards  the  same  quantity  of  potassium  bichromate 
as  above.  The  mixture  is  gently  heated  on  the  water-bath. 
and  the  safranine,  which  is  separated  in  the  usual  manner, 
dyes  tanuined  cotton  bright  red.  The  same  colouring 
matter  can  be  obtained  as  follows: — An  alcoholic  solution 
of  17'2  kilos,  of  nitrosomethylaniliue  hydrochloride  and 
22  kilos,  of  o-toluidiue  is  heated  on  the  water-bath  until  a 
pure  red  solution  i-  obtained.  A  -mall  quantity  of  acetic 
acid  is  then  added,  and  20  kilos,  of  potassium  bichromate 
as  a  a  per  cent,  solution.  After  the  reaction  has  ceased, 
the  alcohol  is  distilled  off,  and  the  safranine  is  separated  in 
tic   usual  manner. — T.  A.  L. 


Purpurine-sulpho  Acid  and    Purpurine,  ManufacUtri 

0.  Imra\,  London.  From  "The  Farhwerke  vormals 
.'.leister.  Lucius,  and  liriiniug,"  Iloecbst  a  M.,  Germany. 
Eng.  l'at.  12,094,  June  21,  1895. 

By  oxidising  alizarin  snlphonic  acid  in  sulphuric  acid 
solution  with  nitric  acid  or  a  nitrate,  it  is  converted 
a  purpurin  snlphonic  acid,  and  this,  on  heating  with  concen- 
trated sulphuric  acid  or  dilute  mineral  acids  under  pressure, 
is  converted  into  purpurin.  JO  kilos,  of  alizarin  an 
sulphonated  with  200  to  300  kilos,  of  fuming  sulphuric  acid 
(10 — 20  per  cent.  S03)  at  120° — 1503  ('.  until  soluble  in 
water.  After  dilutiou  with  sulphuric  acid  (66°  B.),  the 
melt  is  cooled  and  has  carefully  added  to  it  1 — 1\  molecular 
proportions  of  nitric  acid  or  a  nitrate,  the  temperature  1 
kept  below  10c  C.  The  melt  is  constantly  agitated  for  about 
a  day,  and  i>  finally  heated  on  the  water-hath.  It  is  then 
poured  into  water,  and  the  purpurin  snlphonic  acid  separated 
by  means  of  potassium  chloride  as  the  potassium  - 
which  forms  sparingly  soluble  small  red  crystals.  In  dilute 
alkali  the  product  is  soluble  with  a  red  colour,  whilst 
alizarin  snlphonic  acid  dissolves  to  a  bluish-red.  When 
dved  on  an  alumina  mordant,  purpurin  snlphonic  acid  gives 
a  "fiery  red.  much  bluer  than  the  shade  obtained  with 
alizarin  snlphonic  acid. — T.  A.  L. 


.4.-0  Colouring  Matins  [Blacks andGret/s'],  Improvements 
in   the   Manufacture   of.     C.  D.   Abel.   London.     1; 
"The     Actien    Gesellschaft    fur     Anilin    Fabrikation," 
Berlin,  Germany.     Eng.  Pat.  12,529,  June  28.  1895. 

In  Eng.  Pat.  7Si'.>  of  1894  (tin-  Journal.  1895,  861)  a 
process  is  described  for  the  manufacture  of  dyestuffs  bj 
combining  equimoleculur  proportions  of  a  diazo  compound 
ami  1  . 1'.  I  .:('-amidonaphtholdisulphonic  acid.  It  has  now 
been  discovered  that  the  amidonaphtholdisulphonic  acid 
will  combine  with  two  molecular  proportions  of  a  diazo 
compound,  which  may  be  the  same  or  different.  The 
diazo  solution  from  14-:i  kilos,  of  a-naphtlnlamino  is  added 
to  a  solution  of  :!4  •  1  kilos,  of  the  acid  sodium  stilt  of 
1 .  l'.l  .:>'-amidonaphtholdisulphonie  acid  in  presence  of 
sodium  acetate.  When  the  combination  is  complete,  sodium 
carbonate  is  added,  and  afterwards  the  diazo  derivative  from 
1  "•  3  kilos,  of  sulphanilic  acid,  the  solution  being  kept 
alkaline  bj  means  of  sodium  carbonate.  The  dye-tuff  is 
separated  in  the  usual  manner  and  gives  black  shades  oti 
u, ,   '    -T,  A.  L. 
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Broun  to  Muck  Azo-Colouring  Mutters  Dyeing  Direct  on 
Cotton,  Manufacture  of  .V.  to.  i  >.  Imray.  London.  From 
■■  The  Farbwerke  vormals  Meister,  Lucius,  and  Briiuing," 
Hoechst  a/M.,  Germany.  Eng.  Pat.  12,607,  June  29, 
1S95. 

These  are  colouring  mutters  of  the  general  formula  :  — 
Hiazo-eompound.  X.D.M.  diazo-cornp.,  where  D  is  tetrazo- 
diphenyl  or  ditolyl,  N  is  1 . 1'-  dihydroxx  naphthalene  mono- 
or  disulphonic  acid,  and  M  is  a  m-diamine.  A  number  of 
■  rent  examples  are  given,  of  which  the  following  may 
be  taken  as  a  typical  one: — The  tetr.izo  compound  from 
2-12  kilos,  of  tolidine  is  combined  with  the  azo  colouring 
matter  from  2'25  kilos,  of  diazotised  naphthionic  acid,  and 
the  calculated  quantity  of  chromotrope  acid  or  dihydroxy- 
naphthalenc  sulphonic  acid  S,  together  with  :i  kilos,  of 
sodium  carbonate.  When  the  formation  of  the  intermediate 
compound  is  complete,  a  solution  of  1'08  kilos,  of  m-pheny- 
lene  diamine  is  added.  The  trisazo  colouring  matter  so 
formed  is  further  combined  with  the  diazobenzene  sulpho- 
nate  from  2-31  kilos,  of  sodium  sulphanilate  in  presence 
of  1  kilo,  of  sodium  carbonate.  The  colouring  matter  is 
separated  in  the  usual  manner.  It  dye-  easily  on  unmor- 
danted  cotton  and  gives  shades  fast  to  light. — T.  A.  L. 

Hydroxyanthraquinone,  The  Manufacture  or  Production 
of  Derivatives  of.  H.  E.  Xewton,  London.  From  "  The 
Farbenfabriken  vormals  F.  Bayer  and  Co.,"  Elberfeld, 
Germany.     Eug.  Pat.  12,667,  July  1,  1895. 

ORDING  to  Eng.  Pat.  975  of  1S94  (this  Journal,  1895, 
30),  anthraquinone  is  converted  into  derivatives  ofhydioxv- 
anthraquinoue  when  heated  in  sulphuric  acid  in  presence  of 
boric  acid  with  nitrous  acid,  or  with  salts  which  yield 
nitrous  acid  under  these  circumstances.  By  treating 
S-hydroxyanthraquinone  in  this  manner  it  might  have  been 
expected  that  purpurin  would  have  beeu  obtained.  As  a 
matter  of  fact  the  chief  product  is  quinizarin,  only  small 
quantities  of  purpurin  being  formed.  The  following  are 
the  proportions  given  in  an  example: — A  solution  of  10  kilos, 
of  /8-hydroxyanthraquinone  in  200  kilos,  of  sulphuric  acid 
(100  per  cent.)  has  added  to  it  10  kilos,  of  crystallised  boric 
.id  and  13  kilos,  of  sodium  nitrite.  The  melt  is  kept  at 
220  — 230  C.  until  it  has  become  an  intense  yellowish-red, 
and  a  considerable  amount  of  quinizarin  has  beeu  formed, 
which  may  be  determined  by  spectroscopic  examination. 
Mfter  cooling,  the  melt  is  poured  into  water,  heated  to 
boiling,  and  the  precipitate  is  filtered  off.  It  contains  a 
small  quantity  of  purpurin,  which  may  be  removed  by  treat- 
ment with  sulphate  of  alumina  solution,  in  which  the 
purpurin  is  soluble.  The  residue,  after  drying  and  crystal- 
lising from  glacial  acetic  acid,  gives  pure  quinizarin. 

— T.  A.  L. 

Direct-dyeing  Azo  Colouring  Mutters,  Manufacture  of. 
C.  D.  Abel,  London.  From  "  The  Actien  Gesellschaft  fur 
Anilin  Fabrikation,"  Berlin,  Germany.  Eng.  Pat.  15,947, 
July  22,  1S95. 

In  Eng.  Fat.  7969  of  1895  (this  Journal.  1896,  270), 
colouring  matters  are  described  which  are  derived  from 
the  tetrazo  compounds  of  diamido  derivatives  having  the 
following  general  formula  : — 

C1„H(4_„)XY(X:X.C6HvXH,\,(S03H))1) 
in  which  X  and  Y  are  suitably  placed  amido  or  hydroxyl 
groups.  It  has  now  been  discovered  that  these  diamido 
c  jmpotmds  may  be  diazotised  by  the  action  of  one  molecular  I 
proportion  of  nitrite,  and  the  diazo  compounds  thus  formed 
will  combine  with  one  molecular  proportion  of  an  amine 
or  a  phenol  to  form  strong  colouring  matters  fast  to  light 
and  acids.  For  instance,  the  dark  blue  diazo  solution  from 
28  kilos,  of  the  diamido  compound — 

l.l'.2.2'.3.3'.CluH„.XH.,(OH)(N:X.C6HJ.XH,Y.(S(),H),. 

and  3  ■  5  kilos,  of  sodium  nitrite  in  presence  of  hydrochloric 
acid,  are  allowed  to  run  into  a  solution  of  7  2  kilos,  of 
S-naphthol  kept  alkaline.  The  colouring  matter  separates  j 
as  a  dark  precipitate,  and  after  agitating  for  some  time  it 
is  salted  out,  filter-pressed,  and  dried.  It  dves  cotton  a 
bluish-black.— T.  A.  L. 


-V.  ■■/■  Blown  Azo  Dyestuffs  and  Method  of  Producing  tin 
same.  IT.  II.  Lake,  London.  From  K.  Oehler,  Offen- 
bach a/M.,  Germany.     Eng.  Pat.  14,633,  Aug.  1,  1895. 

The  orange  dyestuff  obtained  from  diazotised  tolvlene 
diamine  sulphonic  acid  (CH3:NH2:S03H:NH2=1:2:4  ■■'■ 
3-naphthylamine,  and  m-phenylene  diamine  (Eng.  Pat. 
17,546  of  1892j  this  Journal,  189'!,  674),  can,  aceoi 
to  the  present  invention,  be  further  combined  with  lie 
molecular  proportion  of  a  diazotised  amidosulphonic  acid — 
for  instance,  diazonaphthionie  acid — to  give  a  very  fast 
yellowish-brown  cotton  dyestuff.  The  dyestuff  obtained 
according  to  the  foregoing  patent  from  10  "1  kilos,  of  tol> 
diamine  sulphonic  acid,  9  kilos,  of  /3-naphthylamine  hydro- 
chloride, and  10-3  kilos,  of  m-phenylene  diamine  sulphate, 
has  added  to  it  the  diazonaphthionie  acid  prepared  from 
13  kilos,  of  sodium  naphthionate.  After  stirring  for 
24  hours  the  mixture  is  heated  and  neutralised  with  soda, 
when  the  dyestuff  formed  is  salted  out,  filter-pressed, 
and  dried.  It  forms  a  dark  brown  powder  soluble 
in  water  with  a  yellowish-brown  and  in  concentrated 
sulphuric  acid  with  a  dirty  violet  colour.  Hydrochloric 
acid  precipitates  the  colouring  matter  in  brown  flocks  from 
its  aqueous  solution.     It  dyes  cotton  a  yellowish-brown. 

— T.  A.  L. 

New  Colouring  Mutters  Dyeing  Cotton  without  Mordants. 
Manufacture  of.  O.  Imray,  London.  From  "The 
Society  of  Chemical  Industry  in  Basle,"  Basle,  Switzer- 
land. "  Eng.  Pat.  5167,  March  7.  1896. 

The   process  described  depends  upon   the  fact  that  the  azo 
colouring  matters   obtained  from  dia/.obenzaldchyde  and  a 
dyestuff  component  will  condense  with  hydrazine  (diamide) 
II  N.XHj  to  form  colouring  matters  which   will   dye   un- 
mordanted  cotton.     The  condensations  can  be   performed 
in  a  number  of  different  ways,  the   specification  containing 
19   claims.     The    following    may    be    taken    as    a    typical 
example  illustrating  the  production  of  a  wool  dyestuff  which 
is  subsequently  converted  into  a  cotton  colouring  matter  : — 
■    8  kilos,  of  p-amidobeuzaldehyde  hydrochloride  and  10  kilos. 
of  hydrochloric  acid  are  dissolved  in  water  cooled  with  ice 
and    diazotised    with    3'5    kilos,  of  sodium   nitrite.     After 
filtering,  the   solution  is  run  into   an   aqueous   solution  con- 
taining   16   kilos,  of  1 .  l'.3.3'-amidonaphthol    disulphonic 
acid  cooled  with   ice  and  containing  an  excess   of  sodium 
acetate.     The  mixture,  after  standing  12  hours,  is  neutralised 
«ith  soda,  which  changes   the  reddish-violet   colour  to  a 
bluish-violet,  and  a  solution  of  diazobenzene  from  4-7  kilos, 
of  aniline  is  then  run  in.     The  combination  is  complete  in 
about  12  hours,  and  after   heating  to  boiling,  the   colouring 
matter  is  salted  out  and  filter-pressed.     It  forms,  when  dry, 
a  brown  powder,  dissolves  in  water  to  a  blue  solution,  and 
gives  deep  bluish-black  shades   on  wool  from  an  acid  bath, 
fast  to  fulling.     In  order  to  convert  it  into  a  colton  colour- 
ing matter,   6   kilos,  are  dissolved  in  about  200  litres  of 
water,  acetic  acid  is  added   until   the   solution  is  distinctly 
acid,  and  then  a  solution  of  0-8  kilo,  of  hydrazine  sulphate 
in  8  litres  of  a   10  per  cent,  sodium  carbonate  solution  is 
added  and  the  mixture  is  heated  for  about  three-quarters  of 
an  hour,  when,  after  adding  an  excess  of  sodium  carbonate 
and  letting  stand  half  an  hour,  the  colouring  matter  is  salted 
out,  filter-pressed,  and  dried.     It  dyes  unmordanted  cotton 
indigo-blue  shades. — T.  A.  L. 

Tkiazinic  Colouring  Mutters,  Process  for  the  Transfor- 
mation of  the  Thiosnlphouates  of  the  Indnmines  and 
Indophenols  into.  O.  Imray,  London.  From  "The 
Society  of  Chemical  Industry  in  Basle,"  Basle,  Switzer- 
land.  "Eng.  Pat.  5268,  March  9,  1896. 

In  the  preparation  of  thiazine  colouring  matters  from  the 
thiosulphonates  of  the  corresponding  indamines  and  indo- 
phenols the  reaction  has  hitherto  been  carried  out  in  dilute 
aqueous  solutions  at  about  the  boil,  in  presence  of  zinc 
chloride.  The  patentees  propose  to  effect  this  trans- 
formation, without  the  presence  of  water,  in  sulphuric  acid 
monohydrate,  with  or  without  the  presence  of  fuming 
sulphuric  acid,  sulphuric  ehlorhydrine,  pyrosulphates, 
chlorides,  or  the  like,  at  ordinary  temperatures  or  at  tem- 
peratures between  60"  C.  aud  S0:  C.     The  process  is  appli- 
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cable  to  a  Dumber  of  indamine  and  indophenol  thiosulpho- 

nates  which  are  meutioned  in  the  claims.  A  solution  of 
10  kilos,  of  tetra-ethylindainine  thiosulphooate  in  50  kilos. 
of  fuming    sulphuric  acid   (2-1   per  cent.  S03)   i>  heated  at 

-Kid  ( '.  until  of  a  deep  green  colour.  After  cooling 
somewhat,  the  melt  is  poured  into  300  litres  of  water  and 
mixed  with  salt  and  50  kilos,  of  a  20  per  cent,  zinc  chloride 
solution.    The   ethylene  blue  gradually  crystallises  out  in 

n  bronzy  needles.—  T.  A.  L. 

v"  -TEXTILES:  COTTON.  WOOL,  SILK,  Etc. 

PATENTS. 

/.'  /.  Ttamii .  and  Ohina  Grass,  Improvements  in  the 
Treatment  of.  1!.  W.  E.  Mclvor  aud  J.  ( Ihester,  Loudon. 
Eng.  Pat.  12,218,  June  24,  1895. 

Tin:  material,  in  strips  or  ribbons,  is  boiled  for  ', — 2  hours 
in  a  2  per  cent,  solution  of  borax.  At  the  end  of  this 
period  there  is  added  tu  the  solution  a  composition  consist- 
of  four  parts  of  soft  soap  and  one  part  of  oil  contain- 
ing 5 — 10  per  cent,  of  its  bulk  of  turpentine,  the  whole 
mixture  forming  about  one-tenth  of  the  liquid  in  the  vat. 
Boiling  is  continued  until  the  bark  and  fibre  are  readily 
separated,  and  the  material  is  then  washed  in  hot  water  and 
dried:— K.  B.  B. 

Silk  and  Silk  Waste,  Improved  Process  for  Loading. 
C.  E.  Puller  and  A.  Biermann,  Crefeld,  Germany.  Eng. 
Pat.  5532,  March  11,  1896. 

I  :.  addition  to  the  successive  treatment  « ith  stannic  chloride, 
-i  ilium  phosphate,  aud  sodium  silicate  comprised  in  the 
usual  process,  the  silk  is  further  treated  in  a  solution  of  an 
aluminium  salt  at  1° — 15  1!..  in  which  the  material  is  heated 
for  30 — 90  minutes.  It  is  claimed  that  by  this  means  an 
increased  weight  of  in  per  cent,  for  each  application  is 
obtained,  aud  that  durability  is  also  enhanced. — R.  B.  B. 

VI.-DYEINQ.  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

Lactic  Acid,  its  Propertiei  and  Uses  in  Di/emy,  Printing, 
and  Finishing.  C.  Dreher.  Farber  Zeit.  1896,7,233 — 
236.  (See  also  this  Journal,  1882,  363;  1883,  176; 
1885,  116;  1886,  677:  1891,  362:  1896,  196;  also  .1. 
Soc.  Dyers  and  ( lol.  1895,  98.) 

The  author  has  now  used  lactic  acid  in  wool-dyeing  for  two 
years,   and    has   studied    its    properties    for    other   possible 

Lactic  acid  has  the  advantage  over  oxalic  acid  that  it  is 
not  poisonous,  and  over  acetic  acid  that  it  is  not  volatile. 
Its  viscosity  in  the  pure  state  is  greater  than  that  of 
glycerin;  it  wets  and  penetrates  both  animal  aud  vegetable 
lilnes  easily,  and  imparts  to  the  fabrica  soft  feel,  as  glycerin 
does,  i  >f  greatest  importance,  however,  is  its  property  of 
being  rea  lilj  oxidisable  by  chromic  acid. 

Lactic  acid  bring  roa.lih  oxidised  at  low  temperatures,  it 
is  best  to  let  the  oxidation  proceed  at  62-5°C,  and  to  raise 
to  boiling  only  towards  the  end.  The  wo.. 1  should  lie  well 
washed  ami  writ.. I  out  before  entering,  and  the  oxidation  is 
to  be  promoted  by  the  addition  of  a  little  sulphuric  acid 
rather  than  by  continued  boiling,  which  is  detrimental  to 
the  fibre. 

Author    recommends    as    the   most   suitable   proportions 
2'5  kilos,  of  lactic  acid  1 30  per  cent,  i,  2."  7.',  kilos,  oi  potas- 
sium bichromate,  and  0*5  kilo,  of  sulphuric  acid,  which 
gives   the  same  results  as   with   2'5  kilos,   of  best   refined 
tartar  0  kilos,  of  potassium  bichromate,  and  0 ■  35 

kilo,  of  sulphuric  acid. 

Dyeing  operations  on  wool  mordanted  as  above  showed 

very     "fierj  "    results;     the    material    had    n    fine,    sofl 

"  handle  "  and  a  beautiful  lustre,  and  \v:i~  superior  in  respect 

'  these  qualities  to  dyeings   where   tartaric   acid  bad  been 

Trials  with  pure  lactic  arid  have  shown  that  it  is  particu- 
larly suitable   for  printing  (.n   wool,  but  with  acid  dyestuffs 
acids)  it  hat  been  found  too  weak.     In  combina- 
tion with  sulphuric  or  tartaric  acid,  however,  much   better  ' 


results  as  regards  evenness  and  depth  of  shade  are  obtained. 
particularly  with  '•  Brilliant"  and  -  Naphthol  blacks,"  than 
when  sulphuric  or  tartaric  acid  i-  used  alone.  The  printing 
composition  w.ts  exceedingly  well.  A  saving  in  tartaric 
acid  may  be  effected  by  substituting  lactic  acid  for  a  part  of 
it ;  but  too  much  of  the  lactic  acid  must  not  be  used,  as 
otherwise  the  colour  is  liable  to  "  run"  during  steaming. 

In  many  cases  lactic  acid  may  also  take  the  place  of 
glycerin  both  for  printing  and  finishing,  and  particularly 
where  its  feebly  acid  character  is  without  detriment  it  may 
be  useful  for  vivifying  the  colour. — I.  S. 


'Electrolytic  Bleaching.     M.  (i.  Sagct,     Monit.  Scient. 
1896,257 

Tiik  author  has  investigated,  comparatively,  the 
upon  cellulose  of  Hermite'-  solution,  obtained  by  electro- 
lysis of  a  solution  of  magnesium  chloride  and  sea  salt 
Gebauer-Knceffler's  solution,  which  is  prepared  l.v  electro- 
lysis of  sodium  chloride  solution  free  from  in  lunesiuiu 
chloride,  and  a  solution  of  ordinary  bleaching  powder. 

According  to  the  descriptive  pamphlet  by  Dubose, 
oxycellulose  is  not  formed  by  llerniite's  liquor  ;  but 
Gebauer  and  KmrrhVr  raised  the  question  by  stating,  in 
their  circular,  that  as  -alts  of  lime  aud  magnesia  are  absent 
from  their  solutions,  the  formation  of  spots  due  to  these 
salts  is  avoided.  The  author's  experiments  show  that  just 
the  same  precautions  are  necessary  with  the  electrolytic 
solutions  as  with  ordinary  chloride  of  lime  solution.  Two 
series  of  experiments  were  made.  In  'hi-  first  series,  the 
tissue  was  completely  immersed  in  the  liquid  and  exposed 
to  the  sun;  under  these  conditions,  oxycellulose  was  not 
formed  with  Gebauer's  solution  provided  the  available  chlo- 
rine was  less  than  (V2J  grm.  per  litre;  or  with  llerniite's 
liquor  if  the  chlorine  did  not  exceed  0' 20  grin. ;  but  with 
ordinary  bleaching  powder  solution,  as  much  as  0"54  grill, 
chlorine  might  be  present.  In  the  sun,  therefore,  the 
action  of  the  electrolytic  solutions  is  more  energetic  thai; 
that  of  bleaching  powder  solution.  In  the  second  series  of 
experiments,  the  tissue  was  partially  immersed,  in  the 
shade,  the  liquid  being  drann  up  into  the  fabric  by 
capillarity.  In  tins  ease,  chloride  of  lime  was  the  most 
active,  oxycellulose  being  distinctly  formed  even  with  less 
than  0*30  grm.  chlorine  per  litre,  whilst  the  Hermite  and 
Gebauer  liquors  of  the  same  available  strength  formed 
none. 

As  it  appeared  possible  that  free  chlorine  might  be 
present  in  the  electrolytic  liquor,  an  experiment  was  made 
with  chlorine  water  :  but  not  a  trace  of  oxycellulose  was 
formed  in  the  shade,  even  with  a  concentration  of  2  grm-. 
per  litre.  ( in  the  contrary,  with  exposure  to  the  sun,  free 
chlorine  energetically  attacks  the  tissue,  unless  the  strength 
of  the  solution  tall  below  o  '25  grm.  per  litre. 

A  solution  of  magnesium  hypochlorite,  prepared  by  the 
action  of  a  current  of  chlorine  upon  magnesia  suspended 
in  water,  behaved  ver\  much  like  Hermite's  solution;  but 
it  solution  prepared  by  double  decomposition  between 
magnesium  sulphate  and  chloride  of  lime,  behaved  exactly 
like  bleaching  powder  solution. 

Comparative  result-  show  thai  llerniite's  solution  is  more 
active  than  Gebauer's, due  no  doubt  to  the  instability  of 
magnesium  hypochlorite.  Not  improbably,  by  electrolysis, 
a  more  active  persalt  of  magnesium  is  formed,  which  adds 
it-  effects. 

It  is  not  surprising  that,  in  the  experiments  made  in  the 
shade,  bleaching  powder  solutions  gave  most  oxycellulose; 
this  i-  attributable  to  the  presence  of  free  alkali,  which  is 

known  to  facilitate  the  oxidation  of  cellulose. 

As    a    1, leaching    agent,    llerniite's    Solution    is    the     most 

active,  Gebauer's  next,  and  chloride  of  lime  least.  Very 
good  pure  whites  may  be  obtained  with  Hermite's  solution, 
containing  not  more  than  0'80  grm.  active  chlorine  pel 
litre;  to  ol. t.nn  the  same  result  with  bleaching  powder. 
a  solution  of  almost  double  the  strength  is  required. 
Hermite's  -solution  of  the  strength  named  is  harmless  to 
the    cotton    fibre,    and    the     formation    of     Oxycellulose     is 

prevented  by  exclusion  of  the  direct  caj  -  of  the  sun. — 1,.  A. 
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Cellulose,  Action  of  Nitric  Acid  on.     E.  Knecht.    J.  Sue. 
Dyers  and  Colourists,  1896, 12,  £9—90. 

If  cotton  be  placed  for  15  minutes  in  pure  nitric  acid  of 
-J  Tw.  and  then  washed  and  dried,  it  is  found  that  con- 
siderable contraction  of  the  fibre  results  and  that  the 
material  increases  in  weight  and  tensile  strength.  More 
dilute  acid  tenders  and  weakens  it.  Analysis  shows  that 
partial  nitration  of  the  cellulose  has  occurred,  and  its 
behaviour  towards  direct  cotton  dyestuffs,  from  which 
baths  it  takes  a  three  or  four  times  deeper  shade  than 
ordinary  cotton,  points  to  the  fact  of  mereerisation.  It 
will  not  dye  with  basic  colours,  hence,  argues  the  author, 
no  oxycellulose  has  been  formed.  Tbe  use  of  strong  nitric 
acid  for  stripping  certain  colours  and  for  mercerising,  is 
suggested. — H.  I. 

Cotton,  A  Neic  Methotl  of  "  Animalising."     E.  Knecht. 
J.  Soc.  Dyers  and  Colourists,  1896,  12,  90—91. 

250  GKMS.  of  wool  are  dissolved  in  an  equal  weight  of 
barium  hydrate.  The  barium  is  then  precipitated  with 
carbon  dioxide,  the  clear  solution  made  up  to  1  litre,  and 
10  per  cent,  of  commercial  formaldehyde  (40  per  cent. 
strength)  added.  Cotton,  when  padded  with  this  solution, 
dried,  and  steamed  for  half  an  hour  under  pressure  ( 15  lb.), 
after  washing,  may  be  dyed  directly  with  any  acid  or  basic 
dyestuff,  but  tbe  shades  produced  are  not  so  fast  as  on  wool. 
The  author  has  not  been  able  to  animalise  cotton  by 
1..  Yiguon's  process,  viz.,  treatment  with  zinc  or  calcium 
chloride  and  ammonia  under  pressure. — H.  I. 

Manganese  Bistres,  Albumin   Discharges  on.     A.  Brand. 
Bull.  Soc.  Iud.  de  Mulhouse.  1896,  79. 

After,  trials  with  various  reducing  agents,  the  best  results 
were  obtained  with  a  printing  colour  in  which  sodium 
bisulphite  and  ammonium  sulphocyanide  formed  the 
reducing  agents.  The  piinting  colour  was  prepared  by 
mixing  350  grms.  of  British  gum  with  200  grins,  of  glycerin 
and  1,350  grms.  of  sodium  bisulphite  (40  IS.).  '  This 
mixture  was  heated  to  50'  C.  on  the  water-bath,  and.  after 
cooling,  500  grms.  of  albumin  solution  (50  per  cent.)  and 
1,000  grins,  of  ammonium  sulphocyanide  were  added, 
dissolved  by  agitation,  and  strained.  For  printing,  : 
1  arts  of  thickening  to  from  750  to  1,000  of  the  above 
printing  colour  are  used.  After  printing,  the  good-  are 
steamed  for  from  2  to  3  minutes,  lightly  washed,  and  dried. 

— (.'.  I '.  W. 

Paper  Colouring  [in  the  Engine'].     II.  Spitteler.     Papier 
Zeit.  21,  1896,  763. 

The  author  advises,  in  certain  cases,  the  addition  of 
albumin  as  an  auxiliary  in  dyeing  pulps  in  the  engine  with 
soluble  dyestuffs.  The  quantity  required  is  0-5  to  1-0  per 
cent. 

It  should  be  added  to  the  stuff  when  half  beaten.  It  is 
rendered  insoluble,  and  therefore  becomes  fixed,  by  the  alum 
subsequently  added. — C.  F.  C. 

Mercerising,  Improvements  in  Effects  obtained  by. 
W.K.Kay.     Textile  Colorist,  1896, 18,  101. 

Ix  this  method,  in  the  case  of  aniline  black,  the  fabric  is 
first  treated  with  a  solution  capable  of  forming  aniline  black 
when  steamed.  That  portion  of  the  pattern  which  is  to  be 
fulled  ("  crinkled ")  is  next  treated  with  a  thickening 
prepared  from  a  highly  baked  dextrin,  which  acts  a-  a 
resist  to  the  mercerising  material,  and  to  this  is  added  an 
aniline  black  resist,  and,  when  desired,  a  suitable  colour. 
The  black  is  then  developed  on  the  ground,  the  printed 
portion-  resisting  it.  After  this,  the  fabric  is  padded  with  a 
-olution  of  caustic  alkali  (about  54°  li  i,  which  shrinks  the 
portions  not  treated  with  gum  resist,  and  so  produces  the 
crinkling  of  the  pattern.  After  leaving  the  padding 
machine,  the  fabric  is  allowed  to  lie  for  a  short  time,  to  let 
the  caustic  complete  its  action,  prior  to  washing  and 
finishing. 


In  the  case  of  ordinary  dyes,  the  process  is  analogous. 
The  fabric  is  first  dyed  all"  over,  the  pattern  which  is  to  be 
crinkled  is  printed  with  a  gum  resi-t  to  prevent  mereerisa- 
tion, but,  in  addition,  chemical  reagents  capable  of  dis- 
charging or  destroying  the  dye  when  subjected  to  steaming, 
are  admixed,  and  also,  when  desired,  a  suitable  colour. 
After  steaming  to  effect  the  discharge,  the  non-printed  part 
is  mercerised  by  padding  with  caustic  soda  as  before. 

The  resist  and  discharge  materials  may  sometimes  be 
printed  before  the  fabric  is  dyed. — A.  S. 

PATENTS. 

'Soluble  Colloids,  such  as  Gelatin  and  Isinglass,  Improve- 
ments in  tlte  Formation  and  Preparation  of.  E.  J.  Mills, 
Glasgow.     Eng.  Pat.  8847,  May  4,  1895. 

See  under  XIV.,  page  462. 

Beta-tVaphthol  on  the  Fibre,  Process  tor  the  Partial  or 
Total  Destruction  of  [in  Calico  Printing],  In/  Oxidation 
by  Means  of  Persulphales.  O.  Imray,  London.  From 
"  The  Farbwerke  vormals  Meister,  Lucius,  and  Pruning," 
Hochst  a  Main,  Germany.  Eng.  Pat.  12,162,  June  22, 
1895. 

To  obtain  coloured  discharge  effects  with  the  naphthol-azo 
colouring  matters  produced  directly  upon  the  cotton  fibre, 
the  only  possible  process  appears  to  be  that  in  which  the 
discharge  colours  are  also  naphthol-azo  compounds.  For 
this  purpose  a  substance  must  be  added  to  the  printing 
colour,  which,  after  the  formation  of  the  dye,  prevent  - 
naphthol  from  further  coupling  when  worked  in  a  diazo 
solution  ;  such  substances  the  inventors  have  discovered  in 
the  persulphates.  As  an  example  of  the  process,  the  goods 
after  preparation  with  /8-naphthol  are  printed  with  a  blue 
discharge  colour  consisting  of  diazotised  diauisidine,  copper 
chloride,  ammonium  persulphate,  ctannic  chloride,  and 
suitable  thickening.  The  addition  of  stannic  chlor:  ' 
found  to  increase  the  effect  of  the  persulphate.  The  jroods 
are  then  dyed  in  a  solution  of  diazotised  paranitraniline,  to 
which  acetate  of  soda  and  ammonium  oxalate  are  added. 

—P.  B.  B. 

Fibr, ,  Vegetable  and  Animal;   Improvements  in  Apparatus  . 
for     Treating    with    Liquids.       J.    F.    Lester,    At! 
Georgia,  U.S.A.     Eng.  Pat.  6318,  March  21,  1896. 

The  dyeing,  bleaching,  or  scouring  liquid  is  caused  to 
circulate  through  a  cylindrical  digesting  vessel.  Along 
each  side  of  this  vessel  a  serio  of  pipes  is  arranged,  -^ne 
>eries  connected  with  the  inlet,  the  other  with  the  outlet  for 
the  liquid.  Joining  these  is  a  number  of  transverse  pipes, 
alternately  communicating  with  the  first  and  second  - 
above  described.  Those  connected  with  the  inlet  series 
are  perforated  tangentially,  and  are  capable  of  revolving, 
thus  distributing  the  liquid  in  a  spray  through  the  fil.re. 
which  is  placed  in  wire  cages  between  the  pipes.  The 
tranverse  pipes  communicating  with  the  outlet  series  are 
rigid  and  perforated  radially',  and  serve  to  remove  the 
liquid  from  the  digestor. — P.  B.  B, 


TII.-ACIDS.  ALKALIS,  AND  SALTS. 

Cyanogen,  Formation  of.  from  Ammonia.     E.  Bergmann. 

J.  fur  Gasbeleucht.  1896,  39,  117. 
The  experiments  of  Bueb  are  first  recapitulated  Bueb 
found  that  only  a  small  quantity  of  hydrocyanic  acid  was 
pioduen  by  the  action  of  ammonia  upon  charcoal  at 
800  r.,  about  4  per  cent,  of  the  nitrogen  of  the  ammonia 
being  converted  into  cyanogen.  At  1,000'  C.  he  found 
that  24  per  cent,  of  the  nitrogen  became  combined  as 
cyanogen.  On  passing  a  mixture  of  ammonia  aud  coal- 
va>  over  charcoal  heated  to  between  1,150°—]  I8oc 
60  per  cent,  of  the  nitrogen  was  recovered  as  cyanogen' 
20  per  cent,  remained  as  undecomposed  ammouia,  "md 
20  per  cent,  was  liberated  as  free  nitrogen.  The  author 
has  continued  Bueb's  investigations,  and  has  examined  into  : 
—(1.)  The  influence  of    coal-gas    upon   ammonia    in   the 
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presence  of  red-hot  chai  -  I  The-  infinite. 

l.onit-   oxide,   producer    gas,   &c.      (3.)  Tte    influence   of 
rature  upon  the  yield  of  cyano 

(1.)  Five  expori ats  were  made   by  passing  coal-gas 

and  ammonia  over  heated  charcoal.  Hydrocyanic  acid,  and 
not  ammonium  cyanide,  was  produced.  A  table  gives  the 
data  of  the  experiments. 

(2.)  When  tin-   cod  gas  was    carburetted  with  pentane, 

inogen  formation  increased  as  the  amount  of  pentane 

I         ised.     the  author  explains  this  by  ascribing  it  to  the 

:  of  the  ammonia  by  the  products  of  decomposition 

of  tlu"  pentane. 

(:!.)   When  carbonic  oxide,   prod  and  mixtures 

of  hydrogen  and  nitrogen  were  used  instead  of  coal-gas, 
the  formation  of  cyanogen  proceeded  in  the  same  way  as 
with  coal-gas,  except  that  more  of  the  ammonia  was 
decomposed. 

Experiments  with  ammonia  and  carbonic  oxide  without 
charcoal    gave  only    minute  quantities  of   cyanogen.     The 
m  isf  favourable  temperature  for  the  formation  of  cyauo 
was  found  to  lie  between  1,000   and  1,100°. — H.  S.  P. 

Perchlorates,  Quantitative  Estimation  of .     I).  A.  Kreider. 
Zrits.  anorgan.  Chem.  ]S'.i.">,  10,  277. 

>,i  under  XXIII., pagi  47:;. 

Aluminium  Sulphate.     Papier  Zeit.  21,  1896,  599  and  794. 
See  under  XXIII.,  page  473. 

PATENTS. 

Acid  Vapours,  Improvements  in  Condensing  am!  Cooling 
Apparatus  for.  E.  Hart,  Easton,  Pennsylvania,  U.S.A. 
Eng.  Pat.  12,383,  .Tun?  26,  1895. 
This  i-  an  improvement  on  Eng.  Tat.  17,289,  1S'J4  (.this 
Journal,  1 197,  1894),  wherein  an  apparatus  is  described  and 
shi  nn  for  condensing  nitric  acid  and  other  vapours,  the 
condensing  chamber  of  which  consists  of  a  number  of 
parallel  glass  tubes,  cooled  by  a  fall  of  water  delivered  from 
a  pipe  over  the  topmost  tube.  To  prevent  fracture  of  these 
tubes,  while  heated,  by  the  cold  water,  it  is  now  provided 
that  they  be  covered  by  some  porous  material  serving  to 
distribute  the  water  (which  may  be  warmed)  over  the 
w  bi  ile  surface.  Preferably,  each  tube  is  separately  wrapped 
in  cheese  cloth.  A  heater  is  shown  through  which  the 
water  for  sprinkling  may  be  passed.  In  other  respects  the 
apparatus  conforms  to  that  shown  in  the  abstract  cited. 

— E.  S. 

Zim  Chloride  and  other  Metal  Chlorides,  Improvements 
in  and  relating  to  the  Manufacture  of  Solutions  at'. 
C.  Hoepfner,  Giessen,  Germany.  Eng.  Pat.  s44;i,  April 
29,  L895. 

Zing  oxide,  obtained,  for  instance.  1  \  roasting  zinc  blende, 
is  treated  with  sulphurous  acid,  any  excess  of  acid  is  distilled 
off  or  neutralised,  and  the  zinc  sulphite  is  decomposed  bj  a 
solution  of  calcium  chloride,  to  obtain  zinc  chloride  in 
solution.  The  precipitated  calcium  sulphite  may  be  dis- 
solved by  sulphurous  acid,  and  utilised  for  the  manufacture 
of  wood  pulp.  Zinc  sulphite  obtained  as  described  may  be 
oxidised  by  exposure  to  warm  air,  or  to  oxygen  or  chlorine, 
and  the  resulting  sulphate  be  decomposed  by  sodium  or 
potassium  chloride  ;  the  alkali  metal  sulphate  i-  then 
crystallised  out,  zinc  chloride  lieing  left  in  solution.  Zinc 
and  chlorine  may  be  obtained  from  the  solution  by  elei  ro 
lysi^.-  E.  S. 

Salt,  Improvements  in   m    relating  tn  the  Manufaclv 
r.  I'.  Gutierrez,  Cabezon  de  la  Sal.  Spain,      Eng.  Tat. 
17--".',  Jan.  24,  18 

Theue   i-  claimed   "the  c bination   with  a  process  of 

melting  salt  and   moulding   it    afterwards,    for    the    use    "!' 
animals,  of   the  utilisation  of   tie     heat    from   the  melting 
furnaces  for  manufacturing  salt   for  cooking  pi 
evaporating  salt  water  in  suitable  boilers,"  &c. — 1  .  S 


Silieie  Acid   from  Argillaceous  Substances   [Sulphate  of 

Alumina  ami  ( 'ompact  Silica"],  An  Improved  Process  for 

the  Separation  of.     I- .  Brunjes,  Langelsbeim  am  Hat/, 

Germany.     Eng.  Pat.  6157,  March  19,  1896. 

Thj  attack   of  argillaceous   substances   by  waste  sulphuric 

acid  from  tar  ami  oil  refining   is   attended   by  the  difficult) 

that,  owing  to  the  organic   matter  present,  the  sulphate  of 

alumina  formed  i>    impure    and   strongly   coloured.      The 

patentee   seeks  to  remove    this    disability  and   at   the  same 

time  to  obtain  the  silica  separated  from  the  clayey  material 

in  a  filterable  condition,  by  adding  molasses,  starch,  &c.  in 

the  proportion  of  n-  1  to  Ha  per  cent,  for  each  1  pei  cent,  oi 

silica  to  he  set  free. — 13.  15. 

VI1I.-GLASS,  POTTERY,  ENAMELS. 

Metallic  Deposits  an  Porcelain,  Glass,  \< .,  Production  of. 

Hansen.  I).  Tdpfer-  und  Ziegler  Zeit.  19,  77 1. 
'I'o  prepare  the  surface  of  glass  or  porcelaiu  for  the  produc- 
tion of  these  metallic  deposits  by  the  electrolytic  metb 
the  author  makes  use  of  a  solution  of  gold  or  platinum  salt  in 
•  tlier.  to  which  is  added  sufficient  of  a  solution  of  sulphur 
in  paraffin  oil  to  render  the  mixture  of  a  consistency  such 
that  it  can  In-  readily  applied  with  a  brush.  The  article  so 
treated  is  then  healed  in  the  kiln. 

For  the  production  of  copper,  silver,  or  gold  deposits,  tin 
following  baths  are  recommended:  —  Copper: — 2  parts  of 
copper  sulphate  in  :i  parts  of  distilled  water.  Silver:  — 
17  patts  of  silver  nitrate  and  13  parts  of  potassium  cyanide 
in  800  parts  of  distilled  water.  Gold:—!  parts  of  metallic 
gold  are  dissolved  in  aqua  regia  and  precipitated  with 
ammonia;  the  moist  precipitate  is  then  dissolved  in  a  hot 
solution  of  'J  part-  id'  potassium  cyanide  in  90  pan-  t 
distilled  water. — T.  G.  W. 

PATENTS. 

Muffle  Furnaces    [Pottery   and   Enamels),   Zmprovemei 
in.     A.  llelzel.  Hodenbach,  Austria-Hungary.     Eng.  Pat. 

In. in-,-.  May  21.  1895. 

Tin:  inutile  consists  of  an  annular  channel,  one  section  of 
which  serves  a-  a  burning  chamber,  one  as  a  cooling 
chamber,  and  one  a-  preliminary  heating  chamber.  The 
goods  to  be  fired  are  carried  on  trollies  runuing  beneath  the 
annular  space  and  provided  with  supports  projecting 
upwards  iuto  the  annular  space.  The  lower  part  of  the 
annular  space  is  sealed  b\  a  sand  joint.  The  process  of 
burning  can  be  carried  out  continuously  by  the  rotatory 
movement  of  the  chain  of  trollies  along  the  annular  muffle. 
An  alternative  method  of  construction  is  also  described. 

—  H.   B. 

Earthenware,  Improvements  in  the  Manufaclun  of.  E.  Bil- 
ton.  l-.-nton.  Stoke-on  Trent.  Eng.  Pat.  10,079,  May  22, 
1895. 
In  tlu-  raw  material  of  earthenware  containing  red  marl  or 
clay,  barium  carbonate  (or  other  barium  salt)  is  added  in 
tin-  proportion  of  about  1  :  lo  for  the  purpose  of  lightening 
the  colour  of  the  finished  goods. — P..  li. 

Composition,    Improved,  for    Use    in    the    Plastic   Arts. 

.1.    1..    Rawl ami     Tlu-    British  and   Foreign    Patent 

Syndicate,  Limited,  Manchester.  Eng.  Pat.  11,595, 
i  e  H,  1895 
One  pound  of  commercial  silicate  oi  soda  solution  is  mixed 
with  1  oz.  of  di\  powdered  calcium  chloride  and  j  oz.  of 
slaked  lime;  12  OZ.  of  the  mixture  arc  nsed  to  render 
plastic  l  lb.  of  pipeclay  or  potter's  clay,  previously  ground 
ami  sifted.  Borax  and  colouring  materials  may  lie  added, 
and  silicate  of  potash  may  be  substituted  for  silicate  of 
-•'ii  The  product  is  used  as  modelling  clay  which  will 
dry  without  cracking,  and  can  be  fired  if  necessary,  and  as 
a  substitute  for  moulding  -and. — ]!.  IS. 

Pottery  Wart  and  like  Glaze-firing  Furnaces  and 
Kilns.  Improvements  in  and  relating  to.  C.  Mayer, 
i  ic-lan,  Germany,     bug.  Tat.  5622,  March  12,  1- 

Contes'OOus  and  systematic  firing  of  ceramic  goods  in  muffle* 

'•iired  by  the  use  of  a  series  of  kilns,  to  any  one  of  v.  bich 
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i  -hitting  furnace  may  be  applied.  Air  to  feed  the  furnace 
is  drawn  from  previously  heated  kilns,  and  similarly  the 
products  of  combustion  from  the  kiln  in  process  of  filing 
are  turned  through  the  kilns  about  to  be  fired. — B.  15. 

IX.-BUILDING  MATEEIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

Cement.     E.  Candlot.     Bull.  Soc.  d'Encourngement,  1895, 

120,   1278-l:U3. 
Tin-',  article  consists  chiefly  of  a  review  of  tin-  improvements 
which    have    l:eeu    introduced    from    time    to    time    in    the 
:esa  and  plant  used  in  the  manufacture  of  cement.     The 


following  statements  may  be  reproduced  : — In  French 
1  ractiee  it  is  customary  when  making  cement  by  the  wet 
method  to  allow  the  slurry  flowing  from  the  wash  mill  to 
pass  into  tanks  of  1  DO — 150  cb.  m.  capacity,  provided  with 
agitators  running  at  20 — 30  revolutions  per  minute.  A 
further  blending  of  the  raw  material-  is  thus  effected,  and 
greater  homogeneity  is  obtained  than  when  the  slurry  passes 
direct  from  the  wash  mill  to  the  "  backs."  The  usual 
samples  for  analysis  needed  to  check  the  composition  of  the 
slurry  are  taken  from  these  mixing  tanks. 

In  the  United  States  a  rotating  cylindrical  furnace  fed 
bj  petroleum  is  said  to  be  successfully  used.     As  shown 
the   figure,  it    has   a  burning  cylinder  into   which  a  jet  of 
ljurning  petroleum  is   introduced,  and   a   cooling  cylinder 


down  which  the  clinker  passes,  regeneratively  heating  the 
incoming  air.  The  dried  slurry  is  fed  in  as  a  powder  and  is 
completely  burnt  in  traversing  the  upper  cylinder,  its 
passage  through  which  takes  about  half  an  hour.  It  is 
alleged  that  attempts  to  substitute  producer  gas  for  petro- 
leum have  not  been  successful. — B.  !!. 

Dinas  Bricks.    E.Segerand  E.Cramer.     Stahl  uud  Eisen, 

1895,  1084—1087. 
BRITISH  Dinas  firebricks  are  sometimes  preferred  in 
Germany  to  the  home-made  product,  without  adequate 
reason.  In  comparing  the  quality  of  bricks  of  different 
origins,  the  following  tests  were  used  : — (1.)  The  toughness 
of  the  brick  was  adjudged  by  noting  its  ring  when  struck 
by  a  hammer.  ('2.)  The  fusing  point  of  the  brick  was 
taken  iu  a  Deville  furnace,  using  Seger's  cones  as  a  means  of 
comparison.  (3.)  Its  degree  of  permanence  a-  regards 
volume  before  and  after  tiring,  was  determined.  The 
following  table  of  analyses  shows  the  small  differences 
existing  between  British  and  German  Dinas  bricks:  — 


■ — ■ 

Sid. 

AI..D.  -  Fi 

;Oa 

Ca.O. 

"7-l'l 
96*80 
95-  Hi 

'.'i,--Jt 
96*54 

1  •  1,9 

■r-si 

I'lH 

2*36 
2*03 

I'll 

No  2 

"■'.17 

a-2» 

Eschweiler,  No.  1 

No  2 

1-4(1 
l-l.-i 

native  state,  but  attain  a  considerable  hardness  when  burnt. 
The  material  of  which  these  stones  are  composedisa  mixture 
of  talc,  chlorite  and  dolomite:  it  resists  the  anion  of  fused 
alkalis  and  alkaline  sulphides  almost  completely.  A 
sample  analysed,  had  the  following  ultimate  composition  :  — 
SiO.,,44-;<:  CaO,3-4j  Fe.,0:i,4-2;  Ke(>,7-o;  A1.,03, 4  •  H  ; 
MgO,  20-7;  NaJi,  4-7;  CI,  0-2;  andllJi,  10-6  parts  per 
cent,  respectively.  Test  pieces  exposed  to  the  action  of 
fused  caustic  soda,  alone,  and  mixed  with  40  per  cent,  of 
sulphur,  lost  only  a  trifling  weight,  whereas  a  piece  of 
in diuary  firebrick  under  like  conditions  lost  more  than 
half  its  weight.  The  fusing  point  of  the  stone  is  above 
that  of  cast  iron,  but  below  that  of  steel.  Attempts  were 
made  to  prepare  artificial  stone  of  approximately  the  same 
composition  from  the  following  raw  materials  : — 

I)  Loam  or  brick  earth  containing — SiO.,,  72-82 j 
FeJ).,  4-04;  A1.,U:,  10-48;  CaO,  0'62,  MgO,  0-31; 
NfajO,  5-66;  ill.  0-09;  H,0,  .V63  per  cent.;  and 
('-')  Crude  magnesia  from  the  magnesium  chloride  process 
tor  making  HO  and  CI,  as  carried  out  at  Stassfurt,  having 
the  composition — SiO..,  3-42;  F"e.,0,,  0-12;  ALU,,  5 - 1  .">' ; 
MgO,  88-76;  Cl,0-65;  S03,  1-89";  COo,0-75-  H20,  3-97 
per  cent. ;    or  as  an  alternative — (3)  Dolomite  containing 


Sill, 


•13: 


Fe20:), 


•33;     FeO,    I  -56  ; 
16-84;    CO.-,    4'2  •;;:, 


CaO,    27-86; 

11.11,    Il-S     pel 


All  five  samples  fused  between  2,120  and  2,!.'>oD  C. ;  no 
difference  could  be  detected  in  this  respect.  As  regards 
constancy  of  volume,  however,  the  German  are  said  to  be 
better  than  the  British  bricks. — 1!.  B. 

Bricks  Refractory  In  the  Action  of  Fused  Alkalis  and 
Alkaline  Sulphides.  W.  Hempel  and  \\".  Jezierski. 
Chem.  Ind.  189G,  179-181. 

Certain  stones  are  found  in  Norway,  South  Tyrol,  and 
North  America,  called  "  pot-stones,''  which  are  soft  iu  their 


MnD,  2-70;    MgO, 
cent. 

From  these  raw  materials  it  is  impossible  to  obtain  a 
mixture  containing  both  SiO;  and  Mg)  I  (the  dominant 
acid  and  base)  iu  the  same  percentage  as  those  present 
in  the  natural  stone.  Taking  Si02  as  a  basis  for  calcula- 
tion, it  is  found  that  100  parts  of  crude  magnesia  and 
142  parts  of  loam  will  yield  a  substance  of  the  right 
composition  as  far  as  SiO.:  is  concerned.  Taking  MgO, 
however,  as  the  criterion,  there  were  required  100  parts  of 
magnesia  to  309  parts  of  loam.  The  first  mixture  when 
strongly  heated  in  a  graphite  crucible  gave  a  product  which 
resisted  the  action  of  caustic  alkali  and  alkaline  sulphide 
very  well ;  the  second  mixture  withstood  an  alkaline 
sulphide  fusion,  but  was  attacked  by  caustic  soda.  Both 
mixtures  did  not  fuse  at  the  temperature  of  molten  cast 
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iron,  but  ran  down  at  a  temperature  high  enough  to  melt 
steel. 

i  sing  dolomite  as  a  source  of  magnesia,  a  mixture  from 
that  and  the  same  loam  was  prepared,  taking  tin.-  percentage 
of  silica  a-  a  basis  for  calculation.  The  actual  proportions 
taken  were  236  parts  of  dolomite  and  325  parts  of  loam, 
and  tin-  product  resisted  the  action  of  caustic  soda,  alkaline 
sulphide,  and  strong  hydrochloric  acid,  and  was  less  fusible 
than  the  natural  stone.  The  use  of  such  artificial  stones 
therefore  appears  to  he  practicable. — B.  B. 

PATENTS. 

Cement,  Improved,  for   firmly  binding  together  Light  Sub- 
stances.    A.  Hafter,  Glasgow.     Eng.  Pat.  9861,  May  18, 

1895. 

<  i  \v  is  treated  with  such  quantity  of  sulphuric  acid  as  will 
yield  50  percent,  of  soluble  sulphates  in  the  product.  Poor 
clay  is  improved  by  the  additio  l  of  a  soluble  sulphate.  To 
100  parts  of  this  material  In  parts  of  "an  amylaceous 
substance  "  are  added,  the  resulting  mass  being  suitable  for 
cementing  together  light  substances,  e.g.  textile  fibres,  peat. 
and  cork  shavings. — B.  B. 

Cement   Concretes.  Improvements  in  the   Manufacture  of. 

S.  (!.    Bird  and  .1.   Wright,    London.     Eng.  Pat.   10,207, 

May  23.  1895. 
"  What  is  known  in  the  trade  as   'slag'"   is   mixed  with 
about  5  per  cent,  of  ferrous   sulphate   and   the   product  is 
mixed  with  cement.     Cement  concretes  are  thus  said  to  be 
rendered  "  harder  and  more  durable." — B.  I!. 

Cement  Manufacture,  Improvements  in  the.      W.  Si.uk, 
London.     Eng.  Pat.  11,207,  June  8,  1S95. 

Si.ikuy  is  made  in  the  way  usual  for  the  manufacture  of 
Portland  cement,  but  with  a  somewhat  higher  proportion  of 
chalk.  This  is  loaded  into  the  kiln  together  with  Roman 
cement  stone  in  such  proportions  that  the  ratio  of  acid  to 
basic  oxides  in  the  whole  mass  is  normal  for  Portland 
cement.  The  mixed  material  is  burned  and  ground  in  the 
usual  way. — B.  B. 

Plaster,    Improvements    in    the    Manufacture    of.     J.   ( '. 

Bloomfield,  LeggS,  Ireland.      Eng.    Pat.  12.382.  June  36, 

1S95. 
100  PARTS  by  volume  of  hydraulic  lime  are  mixed  with 
5  parts  by  volume  of  sulphate  of  lime  (preferably  plaster  of 
Paris)  and  5  parts  by  volume  of  finely-ground  shale.  The 
product  may  be  coloured  with  oxide  of  iron  or  ochre,  and 
used  as  a  plaster. — B.  li. 

( 'ement,  A  New  or  Improved.  A  Clery,  London. 
Eng.  Pat.  3985,  Februarj  21,  1896. 
The  material  patented  consists  of  (I)  powdered  marble,  7.". 
parts  ;  zinc  oxide.  12  parts  ;  powdered  sandstone,  10  parts  ; 
and  (2)  "Muriatic  acid.  DO  parts  ;  zinc,  10  parts;  prepared 
separately,  and  mixed  as  wanted  in  the  proportion  of  2  1  ; 
the  proposed  use  of  the  cement  i-  a*  a  substitute  for  Portland, 
Roman  or  Keene's  cement. — B.  B. 

Cement    Manufacturing,    Improvements    in    the   Art    of. 

B.  A.  Cbeseborough,  New  York,  l.S.A.     Eng.  Pat.  1918, 

March  I,  IR96. 
Tin  process  patented  consists  in  show,  ring  slurry  in  powder 
down  a  vertical  kiln  provided  with  crossbar-  and  heated  by 
an  ascending  flame  emanating  from  a  petroleum  jet  at  the 
base  of  the  kiln.  Theslurrj  is  fed  in  by  a  conveyor,  hopper 
and  -crew,  and  the  clinker  withdrawn  from  a  hopper-shaped 
opening  at  the  bottom  of  the  tower.  The  products  of 
combustion  on  their  way  to  the  chimncx  are  led  down  a 
vertical  flue  forming  part  of  the  kiln,  and  serve  to  raise 
steam  for  power  and  for  driving  the  oil-jet. — B.  B. 

Artificial   Stone,   The  Manufacture  of  an,  and  the  Manu- 
facture of  Various  Articles  therefrom,     W.  II.  Metcalfe, 

I'laistow', and  E  B.  Wrightson,  London.     Eng,  Pat.  9283, 
May  10,  1895. 

Broken  pottery  and  earthenware  ("schraff") saggers  and 
the    like    are    crushed,    sized    by    sifting,    and    mixed    with 


Portland  or  other  cement  in  the  proportion  of  GO — 75  per 
cent.  of  the  former  to  10 — 2j  per  cent,  of  the  hitter.  The 
mixture  is  moistened  and  moulded  into  slabs,  sills,  mantel- 
pieces and  similar  articles. — B.  U. 

Artificial    Stone,    Improvements    in    the    Manufacture    of. 
E.  M.  Armlt,  Stettin,  and  G.  de  Bruyn,  Hamburg 
many.     Eng.  Pat.  12,242,  June  24,  1895. 

A  CEMENTITTOC8  mixture  of  gypsum  and  caustic  lime  is 
treated  with  sulphurous  acid  or  a  sulphite,  in  order  to 
convert  the  lime  into  calcium  sulphite,  which  may  ultimately, 
by  oxidation,  crystallise  as  sulphate.  Silicic  acid  may  be 
added  to  unite  with  a  further  portion  of  the  lime,  and  simul- 
taneously aluminium  sulphite  may  be  used,  so  that  there  may 
be  formed  "  a  double  silicate  with  the  silicic  acid  and  with 
the  base  set  free  by  the  time  from  the  sulphite  employed." 
Cinder-,  -and.  infusorial  earth,  and  the  like  may  be  added. 
The  product  is  used  for  the  manufacture  of  artificial  stone. 

— H.  B. 

Artificial  Stone  Blocks  or  Plates,  An  Improved  Method 
of  and  Apparatus  for  Making.  P.  Jantzen,  Elbing, 
i  •eiuianv.     Ens.  Pat.  23,980,  Dec.  14,  1895. 

Tin:  apparatus  patented  consists  of  a  mould  for  the  reception 
of  the  plastic  material  from  which  the  blocks  are  to 
prepared,  resting  on  a  rising  pillar,  bearing  in  its  turn  on  a 
pawl  gearing  with  a  ratchet  wheel  driven  by  a  horizontal 
shaft.  The  rotation  of  the  shaft  and  the  consequent  rising 
and  falling  of  the  pawl  over  the  teeth  of  the  ratchet  wheel, 
communicate  a  series  of  vertical  shocks  to  the  pillar  and 
mould  borne  thereby,  the  motion  thus  obtained  consolidating 
the  mixture  in  the  mould.  A  lever  serves  to  raise  the  pillar 
and  eject  the  plate  or  block  from  the  mould  when  the 
shaking  is  complete.  Surplus  water  appearing  on  the 
surface  of  the  block  is  removed  by  placing  a  slightly 
moistened  layer  of  mortar  thereon,  and  applying  In 
pressure. — B.  B. 

Artificial    Stone,    Improvements    in    the    Manufacture    of 

W.   P.  Thompson,  London.     From  La  SociSte   Anonvnie 

la  Xeo-Litho,   Moll,  Belgium.     Eng.  Pat  3600,  Feb.'  19, 

1896. 

.\x  artificial  sandstone  of  close  texture  is  said  to  be  made 

from  "  silica,  40  per  cent. ;  hydraulic  lime,  20  per  cent.  : 

oxide    of   alumina.   20    per   cent.  ;  oxide    of    potassium    or 

sodium,  10  per  cent. ;  oxide  of  calcium,  5  per  cent.  ;  oxide  of 

iron,  .">  per  cent.,"  mixed,    moulded,   and  subjected  to   the 

action  of  high-pressure  steam. — B.  B. 

Mortar   Analysis,  [Time]    Precipitation     Process  of.    J. 
Patchett,  Birmingham.     Eng.  Pat.  10,089,  May  22.  1895. 

See  under  XXIII. .  page  47  1. 

Mortar  Analysis,  Measure  Process  of.    .1.  Patchett, 

Birmingham.     Eng.  l'at.  10,090,  May  22,  ls'.i;,. 

See  under  XXIII. ,  page  474. 

Asphalt  Composition  or  Covering,  An  Improved  Protecti 
K.    D.   Ipham.   New    York.   U.S.A.     Eng.   Pat.    24,479, 
Dec.  2i>.  1895. 

THE  composition  patented  consists  of  about  70  pints  of 
copper  filings  and  30  parts  of  "  asphaltic  cement."  the 
latter  being  composed  of  43  parts  of  pun'  refined  aspl 
7  parts  of  "flux,"  and  50  parts  of  pulverised  silica. 
The  resulting  mixture  is  applied  hot  as  a  coating  for  ships, 
a^  a  rooting  composition,  or  in  un\  connection  in  which  a 
waterproof  coating  is  required. — 13.  B. 

X.-METALLURGY. 

Magnetic  Iron  Sands.  Xciv  /.inland,  Treatment  of.  E.  M. 
Smith.  Iron  and  Steel  Institute,  Spring  Meeting,  1896. 
The  Ironmonger,  265,  26C. 

\i  New  Plymouth,  Tnranaki,  New  Zealand,  magnetic  iron 
-and  occurs  as  n  beach  deposit  14  ft.  deep,  extending  about 
13  miles  along  the  -liore,  and  at  least  three  miles  out  to 
set  It  is  a  product  of  the  degradation  of  neighbouring 
cliffs,  and  when  ary  of  it  i-   n  moved  from  the   beach  the 
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incoming  tide  replaces  it.  Furthermore,  there  is  eoal,  lime- 
stone, and  timber  in  the  vicinity.  The  composition  of  the 
iron  sand  is  82  per  cent,  of  iron  oxides,  8  per  cent,  of 
titanium  oxide,  8  per  cent  of  silica,  and  2  per  cent,  of 
water  and  loss,  and,  when  made  into  bricks  by  pugging 
with  about  15  per  cent,  each  of  yellow  and  blue  clay,  con- 
sisting chiefly  of  silica  and  alumina  with  about  9  per  cent. 
of  oxide  of  iron  and  small  quantities  of  lime  and  magnesia 
or  alkalis,  and  smelting  these  bricks  in  a  blast  furnace 
with  half  their  weight  of  a  flux  consisting  chiefly  of  lime, 
it  has  yielded  metal  of  the  following  composition  : — 


Pig  Iron. 


Bar  Iron. 


Iron 

Manganese 

urn 

Silicon 

Sulphur 

Carbon  

Loss  ami  undetermined. 


Per  Cent. 

Per  Cent. 

9409 

- 

Places 

1-00 

0-21 

2-18 

0-02 

Traces 

2-33 

0-46 

11-41 

0*39 

100-110 


The  pig  iron  is  fairly  granular,  the  bar  iron  fine-grained 
and  of  excellent  quality. — A.  W. 

Iron,  The  Influence  of  Carbon  on.     J.  O.  Arnold.    Proc. 
Civil  Eng.  123,  [1],  fi— 41. 

The  author,  in  a  paper  of  some  length,  deals  with  the  in- 
fluence of  carbon  on  iion.  The  chief  points  are  given  in  a 
general  summary  of  the  paper. 

The  constituents  of  steel  may  be: — («.)  Crystals  of 
pure  iron,  which  remain  bright  on  etching.  (6.)  Crystals  of 
slightly  impure  iron,  which  become  pale  brown  on  etching, 
probably  due  to  a  small  quantity  of  an  intermediate  carbide 
of  iron,  Fe,0C  (?).  (c.)  Normal  carbide  of  iron,  Fe,( ', 
which  exists  in  three  distinct  modifications,  each  one  giving 
particular  mechanical  properties  to  the  iron  in  which  it  is 
found.  (1.1  Emulsified  carbide  present  in  an  exceedingly 
fine  state  of  division  in  tempered  steels.  (2.)  Diffused 
carbide  occurring  in  normal  steels  in  small  ill-defined  striae 
and  granules.  (3.)  Crystallised  carbide  occurring  as  well- 
defined  laminae  in  annealed  and  in  some  normal  steels, 
(rf.)  Sub-carbide  of  iron.  Fe.:iC,  a  compound  of  great 
hardness,  existing  in  hardened  and  tempered  steels.  This 
compound  is  decomposed  by  the  most  dilute  acids,  and  at 
C.  it  splits  up  into  Fe,C  and  free  iron,  with  evolution 
of  heat.  It  has  a  remarkable  capacity  for  permanent 
magnetism,     (e.)  Graphite  or  "  temper  carbon." 

The  existence  of  Feo4C  is  proved  by  the  fact  that  iron 
containing  0-S9  per  cent,  of  carbon  presents  several  corre- 
lative critical  points  when  examined  by  different  methods 
of  observation. 

The  influence  of  annealing  is  : — (1.)  To  increase  the 
size   of  crystals    and   also   the   inter-crystalline  cohesion. 

Table  giving  Approximate  Theoretic  vl  Constituents 
of  Hardened  ami  Normal  Iron  am>  Carbon- 
Steels    REQUIRED    BY    THE    Si  B-CaRBIDE    THEORY. 


Carbon. 


Hardened  Steels. 


Fe. 


Fe2,C. 


Fe3C. 


Xormal  Steels. 


Fe. 


Fe3C. 


Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

Per  Cent. 

o-i 

89 

11 

0 

99 

1 
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7S 

22 

0 
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3 
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67 

33 

0 

95 
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56 

44 

0 

93 

6 

0-5 

15 

55 

0 

91 

OX 

:u 

66 

0 

90 

•>■  r 

22 

7- 

0 

8S 

10 

o-s 

11 

59 

0 

87 

12 

0-9 

0 

100 

0 

85 

13 

1-0 

o 

99 

1 

-1 

15 

1-1 

0 

97 

3 

82 

16 

1-2 

0 

95 

5 

si 

is 

rs- 

0 

93 

7 

79 

19 

1-4 

0 

91 

9 

77 

21 

1-5 

0 

S9 

11 

23 

( 2. )  To  convert  elongated  masses  of  iron  containing  diffused 
1  i   i '    into  compact  rounder  bodies   containing  laminae  of 
crystallised  Fe,C,  between  which   the  iron    becomes  n 
or  less  dove-taiied  throughout  the  mas-. 

The  sub-carbide  theory  accounts  for  several  facts  that  are 
observed  in  every-day  experience.  For  instance,  steel  con- 
taining 1*3  per  cent,  of  carbon  would  be  useless  for  steel 
which  has  to  carry  a  cutting  edge  and  yet  be  able  to  with- 
stand a  shuck.  The  reason  is  that  such  a  steel  is  full  of 
lines  of  weakness  along  the  junction  of  the  sub-carbide 
granules  with  the  normal  carbide  membranes.  For  turning 
tools,  a  steel  containing  more  than  09  per  cent,  of  carbon 
•is  necessary,  as  in  this  case  no  shock  has  to  be  encountered- 
and  the  normal  carbide  simply  augments  the  hardness  of 
the  sub-carbide.  It  is  also  evident  that  a  steel  with  much 
below  09  per  cent,  of  carbon  cannot  carry  a  cutting  i 
on  account  of  the  presence  of  soft  free  iron  amongst  the 
hard  sub-carbide. 

The  author  points  out  that  on  heating  a  saturated  steel 
in  air,  the  surface  of  the  metal  falls  below  saturation  point, 
owing  to  the  oxidation  of  some  of  the  carbon  ;  whereas  in 
a  steel  containing,  say,  1  ■  2  per  cent,  of  carbon,  the  mem- 
branes of  Fe3C  act  as  reserves  to  replace  the  oxidised 
carbon,  and  thus  the  steel  is  maintained  in  a  saturated 
condition. 

The  paper  is  accompanied  by  10  drawings  and  a  set  of  19 
photographs. — A.   S. 

Iron  Carbides,  Some  Alloys  with,  mainly  Manganese  and 
Tungsten.  J.  S.  De  Benneville.  Iron  and  Steel  Institute, 
Spring  Meeting,  1896.     The  Ironmonger,  298—311. 

Analytical  data  indicate  that  liquid  iron  does  not  differ  as 
a  solvent  from  other  liquids,  except  in  the  comparatively 
great  complexity  of  its  molecular  structure.  On  the  cooling 
of  such  a  mass  containing  in  combination  with  it  other 
elements,  according  to  the  conditions  of  such  cooling,  and 
the  volume  and  the  chemical  affinity  of  such  elements  for 
the  solvent,  the  solidified  mass  would  present  a  structure 
homogeneous  throughout,  through  intermediate  forms,  to  a 
highly  segregated  and  crystalline  condition  in  which  a 
number  of  definite  compounds  have  been  formed.  Such 
definite  compounds  in  iron  are  present  in  two  forms : 
(1)  Compounds  common  to  alloys  of  wide  range  of  compo- 
sition, Fe3C,  and  the  prismatic  forms  found  in  manganese 
and  chromium  carbides,  phosphides,  and  sulphides ;  (2) 
( 'ompounds  varying  in  composition  from  one  alloy  to 
another,  and  dependent  within  narrow  limits  on  the 
conditions  of  cooling,  and  often  on  the  immediately 
surrounding  magma  from  which  the  constituents  are  drawn, 
are  the  granular  residues,  differing  only  in  degree 
from  the  ground-mass  of  the  alloy.  With  the  ground-mass 
of  the  alloy,  directly  comparable  with  vitreous  structure 
of  basalts,  there  is  found  a  regular  gradation  in  iron 
alloys,  and  they  are  to  be  classed  according  to  the 
amount  of  differentiation  undergone.  Iron  carbides  tend 
to  form  homogeneous  masses  in" which  definite  compounds 
are  of  minor  importance,  the  great  bulk  of  the  allov  entering 
into  the  ground-mass.  Rapid  cooling  preserves  this  structure, 
whilst  slow  cooling  promotes  crystallisation.  Owing  to  their 
tendency  to  form  ground-mass,  iron  carbides  are  more 
subject  to  control  even  in  the  presence  of  elements  with 
which  they  form  inert  compounds ;  if  present  in  small 
quantity,  limits  of  homogeneity  are  comparatively  wide.  To 
a  considerable  extent  this  is  also  the  case  with  ferro- 
mangauese,  but  definite  compounds  assume  a  more  regular 
form,  and  the  granular  masses  form  a  considerable  per- 
centage of  the  total  mass.  In  carbides  with  the  sixth 
family — tungsten,  molybdenum,  and  chromium — definite 
crystallised  compounds  are  an  important  factor,  and  the 
dominant  influence  of  the  added  element  is  shown  in  the 
chemical  inertia  of  the granular  residue.sharplv  differentiating 
them  from  the  soluble  portion  to  an  extent  not  found  in 
iron  carbide  or  ferro-manganese,  in  which  the  separation 
chemically  from  the  ground-mass  is  not  marked.  Such 
elements,  when  present  in  large  quantities,  are  less  capable 
of  control.  Although  manganese  anil  tungsten  form  a 
ternary  carbide  with  iron,  the  chemical  properties  of  the 
manganese,  when  present  in  sufficient  quantity,  class  the 
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resultant   product   in   its   reactions   with    ferro-mangam  - 
When  tungsten  is  present  in  huge  proportion   as  compared 
with  manganese,  the  latter  is  masked;  this  refers  to  large 
proportions.      In   small   quantities    their   action   should    be 
almost  independent  of  each  other. 

Proximate  analysis  of  the  alloys  shows  that  outside  of 
phosphorus,  carbon,  and  silicon,  present  presumably  in 
combination  with  iron,  a  considerable  portion  of  these 
elements  is  present  in  a  readily  soluble  form,  and  this  is 
attributed  to  the  "  ground-mass''  of  the  alloy.  It  has  been 
attempted  to  slum  that  the  reaction  which  take-  place  on 
dissolving  iron  carbide  alloys  in  acid  is  analogous  to  the 
process  which  takes  place  when  an  organic  substance  is 
subjected  by  steam  to  destructive  distillation,  and  that  the 
resulting  compounds  consist  mainly  of  hydrocarbons  and 
carbon  compounds  and  small  quantities  of  nitrogen,  sulphur, 
and  phosphorus  compounds.  The  assumption  therefore  of 
a  large  number  of  compounds  differing  in  their  action 
with  reagents  is  unnecessary. — A.  W. 

Iron,   Hate  of  Z)iffUsion  of  Carbon  in:     W.  ('.   Roberts- 

Austcn.     Iron  and  Steel  Institute,  Spring  Meeting,  1896. 
The  Ironmonger,  281,  282. 

In  a  verbal  statement,  alter  instancing  the  kernel  roasting 
of  pyrites  and  the  migration  of  platinum  and  gold  through 
lead  heated  below  its  melting  point,  as  examples  of  the 
movement  of  particles  of  solids  and  drawing  attention  to  the 
similarity  of  this  movement  to  the  process  of  diffusion  of 
common  salt  in  water  or  in  jelly  at  ordinary  temperatures, 
the  author  pointed  out  that  the  carburising  of  iron  might 
be  regarded  as  a  parallel  case  of  diffusion.  A  piece  of 
electro-iron  carburised  from  one  end  by  a  diamond  by 
Osmond,  showed  all  the  stages  of  diffusion  from  the  carbide 
of  iron  to  the  pure  unchanged  iron.  In  If  arveyised  plates 
the  carbon  has  been  observed  to  penetrate  in  a  similar 
manner,  the  curves  of  penetration  being  comparable  with 
the  curves  of  diffusion  of  gold  in  tin  or  had,  of  platinum  in 
lead,  and  of  salt  in  jelly  or  water. — AW. 

Steel,  Hardening  of .  II.  M.  Howe  aud  A.  Sauveur.  Iron 
and  Steel  Institute,  Spring  Meeting.  1896.  The  Iron- 
monger, 2S'.>  — 2<.»3;  with  notes  on  the  same  by  F.  Osmond, 
The  Ironmonger,  293—295. 
Thk  first-named  authors  give  the  results  of  further  micro- 
scopical examination  of  bars  of  the  same  low  carbon  steel 
heated  to  the  same  high  temperature  and  cooled  slowly  to 
certain  points  in  the  critical  range  and  suddenly  quenched. 
The  changes  in  the  carbon  and  iron  are  discussed  and  also 
the  changes  in  the  physical  condition  of  the  various  carbides 
themselves,  and  suggestions  are  offered  to  account  for  the 
discrepancies  between  structural  changes  aud  physical 
properties.  They  think  the  retardations  and  their  accom- 
panying phenomena  are  due  primarily  to  changes  in  the 
nature  of  the  iron  itself,  which  therefore  are  the  real  causes 
of  the  structural  changes,  and  the  changes  in  carbon 
condition,  tenacity,  hardness,  &c. 

M.  Osmond  states  that  recent  researches  tend  to  establish 
a  parallelism  between  nickel,  manganese,  and  carbon  steel-. 
In  each  series  there  are  to  be  found — (1)  a  group  of 
steels  which  are  soft,  magnetic,  and  are  not  polar-magnetic 
or  hardly  so  when  the  metal  is  in  the  form  of  short  bar-; 
(2)  a  group  of  steels  which  are  either  absolutely  or  rela- 
tively bard,  are  magnetic  and  polar-magnetic;  and  (3  fa 
group,  or  the  representative  of  a  group  of  steels,  which  are 
difficult  to  work  in  the  cold,  do  nol  possess  much  mineralo- 
gies! hardness,  and  arc  extensible  and  non-magnetic. 

The  metals  of  the  first  group  have  well  defined  and 
perfect  critical  points,  which  occur  above  400  ;  the  bulk  of 
the  iron  is  in  the  a  state. 

The  metals  of  the  third  group  do  not  possess  the  trans- 
formation point  at  all  ;  the  iron  then  is  present  in  the  y 
form.  It  is  suggested  that  it  may  ultimately  be  necessary  to 
divide  the  7  modification  into  two.  The  existence  of  iron 
in  an  allotropic  form  in  non-magnetic  steel-  i-  considered 
as  fully  established.  As  regards  the  second  group,  that  of 
the  hard  and  polar-magnetic  steels,  their  characteristic 
properties  are  attributed  to  the  maintenance  of  a  part  of 
the  iron  in  the  li  form,  inasmuch  as  experiments  show  that 
in  tin     case    of   metals  of  this  group   the  transformations 


take  place  below  35t)  or  400  :  that  is  to  say,  below  the 
temperature  at  which  temperiug  obliterates  in  carbon  sh  els 
the  greater  parts  of  the  effects  of  hardening,  under  which 
conditions  it  is  presumed  the  transformations  of  iron  tire 
incomplete.  But  experimental  data  in  support  of  ibis 
presumption  are  necessarily  imperfect  owing  to  insurmount- 
able difficulties.  Yet  it  is  thought  that  the  facts  are 
already  capable  of  being  grouped  in  a  satisfactory  way. 
and  that  the  distinction  established  between  7  and  $  iron, 
which  is  not  an  arbitrary,  but  an  experimental  one,  will 
sause  the  difficulties  to  disappear  which,  at  the  outset, 
left  a  certain  amount  of  confusion  existing  between  the  two 
varieties.  This  grouping  of  facts  also  removes  the  difficul- 
ties which]were  ushered  in  by  the  more  complete  knowledge 
of. manganese  steels  and  by  the  discovery  of  nickel  steels. 

While  speaking  in  favour  of  Howe's  carbo-allotropic 
theory  M.  ( )smond  thinks  it  may  be  necessary  to  introduce 
a  separate  theory  for  each  substance,  such,  for  instance,  as  a 
nickel-allotropic  and  a  manganese-allotropic  theory. 

—A.  W. 

"Pickling"  in  the  Wire-drawing  Industry.  A.  Meurice. 
Hull,  de  I' Assoc.  Beige  des  Chimistes,  9,  [11 — 12],  343 
—358. 

To  remove  the  coating  of  oxide  formed  on  the  iron  rods 
during  their  passage  through  the  rolling  mill,  the  coiled  rods 
are  immersed  in  a  "pickling"  solution  containing  from 
12  to  16  kilos,  of  sulphuric  acid  in  1,500  litres  of  water  at 
an  initial  temperature  of  lot/  C.  After  about  two  hours' 
exposure,  during  which  time  the  bath  temperature  will 
have  fallen  to  about  4o  C.,  the  rods  are  removed,  washed, 
dried,  coppered  by  immersion  in  a  bath  of  copper  sulphate, 
and  transferred  to  the  drawing  mill. 

The  quality  of  the  acid  is  found  to  have  considerable 
influence  on  the  ultimate  condition  of  the  wire  a-  well  as 
on  its  behaviour  in  the  operations  subsequent  to  the 
"pickling."  Testing  a  sulphuric  acid  (A)  characterised  as 
good,  aud  a  second  one  (li)  which  proved  less  satisfactory, 
tin  author  found  that  the  most  striking  difference  in  their 
constitution  appeared  to  lie  in  their  content  of  arsenious 
oxide,  of  which  the  good  acid  contained  5 ' 8072  gnus,  per 
litre,  whereas  the  inferior  quality  had  only  L"2825  grm. 
per  litre. 

In  practice,  the  acid  A  attacks  the  coating  of  oxide 
regularly,  without  effervescence,  and  the  "pickled"  wire 
has  a  uniform  bluish-grey  colour,  is  soft  to  handle,  takes 
the  copper  well,  and  makes  a  wire  of  even  gauge,  without 
breaking  in  the  mill.  On  the  other  hand,  the  bath  liquor 
composed  of  the  acid  B  gives  off  much  malodorous 
gas  during  the  pickling  process,  and  the  wire  i-  white, 
rough,  rusts  quickhj  mi  exposure  to  the  air,  does  not  take 
the  copper  evenly,  and  when  passed  through  the  drawing 
mill  is  irregular  and  loses  its  tenacity,  exhibiting  a  di 
tendency  to  break.  Furthermore,  it  wears  out  the  face  of 
the  drawing-plate  in  one-seventh  the  time  taken  by  the 
wires  pickled  with  the  acid  A. 

An  examination  of  the  BUI  tare  of  the  wire  from  these  two 
baths  revealed  the  presence  of  arsenic  on  both,  but  that 
from  the  A  acid  amounted  to  0*33  per  cent,  of  the  filings, 
whilst  the  proportion  from  the  tilings  in  the  other  case  was 
only  0' 15  per  cent.  This  deposition  of  arsenic  is  believed 
to  afford  an  explanation  of  the  different  action  >f  the  two 
baths.  In  the  arsenical  acid  liquor,  for  example,  the  coat- 
ing of  oxide  is  loosened  by  the  solvent  action  of  the  acid, 
but  the  metallic  surface  becomes  quickly  covered  by  a 
deposit  of  arsenic,  probably  as  the  result  of  galvanic  action, 
and  is  not  attacked  by  the  acid.  Consequently  there  is  a 
considerable  saving  of  acid,  and,  moreover,  the  coating  of 
ii  1  li  c  on  the  wire  protects  it  from  oxidation  and  facilitates 
the  deposition  of  the  copper.  Where,  however,  the  pro- 
portion of  arsenic  is  insufficient  to  provide  this  protective 
coating,  llie  acid  continues  to  attack  the  iron  in  all  the 
exposed    places,    with    the    results    already    signalised,    the 

percentage  of  arsenic  being  still  further  reduced  by  the 
evolution  of  hydrogen  arsenide  formed  during  the  reaction. 
The  most  favourable  proportion  of  arsenic  for  the  satis- 
factory performance  of  the  pickling  pro,,--  is  7  centigrms. 
per  litre  of  bath  liquor,  preferably  added  as  sodium  at  -enite. 
By  this  means  the  action  and   product  of  the   bath  B  were 
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raised  to  the  same  standard  as  those  of  the  acid  A.  the  wire- 
taking  the  copper  and  drawing  equally  well  without  m<  ire 
than  usual  injury  to  the  drawplate. 

From  laboratory  experiments  made  with  oxidised  and 
-craped  iron  wire,  the  evolved  gases  being  absorbed  by 
bromine,  it  appears  that  the  presence  of  the  coating  of 
oxide  economises  both  the  acid  and  arsenic  in  the  solution. 

The  economy  of  acid  effected  by  the  suitable  addition  of 
arsenic  to  the  baths  is  said  to  amount  to  50  per  cent. 

— r.  s. 

4  'upper  anil  Zinc  Alloys,  On  the  Structure  and  Constitution 
of.     G.  Charpy.     Comptes  rend.  122,  670 — 672. 

Allots  containing  not  more  than  34  or  35  per  cent,  of  zinc 
nre  entirely  made  up  of  a  network  of  needle-shaped  cystals. 
Above  35  per  cent,  of  zinc,  the  crystals  do  not  fill  the  whole 
mass,  but  are  embedded  in  a  glassy  magma.  The  crystals 
become  fewer  as  the  proportion  of  zinc  is  further  increased, 
until,  when  the  zine  reaches  67  per  cent.,  a  homogei. 
substance  with   a  conchoidal  fracture  is  obtained.     These 

ts  explain  certain  known  mechanical  properties  of  such 
•alloys.  Thus,  in  the  brasses  of  commerce  containing  less 
than  35  per  cent,  of  zinc,  small  quantities  of  lead  and  tin 
form,  as  it  were,  a  solder  between  the  crystals,  this  solder 
being  strong  at  low  temperatures  but  weak  when  the  metal 
is  heated  above  200    C.     When   there  is  more    than  40  per 

'  of  zinc,  the  lead  and  tin  are  embedded  in  the  vitreous 
magma  and  do  not  weaken  the  structure,  which  explains  the 
tact  that  brasses  containing  from  35  to  10  per  cent,  of  zinc 
can  be  worked  hot.  The  author  is  of  opinion  that  alleys 
containing  up  to  34-5  percent,  of  zinc  are  isomorpl 
mixtures  of  copper  and  of  the  compound  Cu.Zn,  alloys 
containing  from  34  •  5  to  67 '3  per  cent,  of  zinc  are  mixtures 

i  tijZn,  a  malleable  substance,  and  of  CuZu2,  a  hard  and 
brittle  substance  ;  and,  finally,  alloys  containing  more  than 
67- 3  per  cent,  of  zinc  would  be  mixtures  of  zinc  with  the 
compound  CuZn-. — V.  C. 

Alloys  of  Copper  and  Zinc.  Discussion  on  Charpy's 
Memoire.  Bull  de  la  Soe.  d'Eucouragement,  ls96,  April, 
564 — 570.     (Compare  this  Journal,  1S96,  117.) 

A.  le  Chatklif.r  finds  that  there  is  a  limit  to  the  increase 
strength  obtained  by  the  cold  working  of  pure  metal-  or 
of  those  containing  less  than  1  to  2  per  cent,  of  impurities. 
Thus  the  strength  of  an  annealed  copper  wire,  1  mm.  in 
diameter,  was  raised  (by  a  diminishing  increment)  after 
each  passage  through  a  draw-plate  without  further  anneal- 
ing, from  25  kilos,  to  51  kilos,  per  sq.  mm.  at  which  strength 
it  remained  constant.  The  strength  of  nickel  was  similarly 
raised  from  55  to  105  kilos.,  at  which  it  was  constant ;  that 
of  aluminium,  from  12  to  25  ;  of  silver,  from  18  to  33  ;  and  of 
cadmium,  from  2  ■  5  to  5  kilos.  For  all  metals  examined, 
excepting  silver,  the  maximum  strength  after  cold-working 
is  double  that  of  the  perfectly  annealed  specimen-.  The 
maximum  limit  is  raised  by  the  presence  of  impurities,  silver 
with  1  per  cent,  of  Sn,  breaking  finally  at  45  kilos,  and  with 
1  per  cent,  of  Cu  at  55  kilos,  instead  of  33  kilos.  In  the 
case  of  alloys,  some  {e.g.,  brass,  which  may  be  drawn  down 
indefinitely  without  annealing)  follow  the  same  law  as  pure 
metals  ;  others,  such  as  bronze,  copper-silver  alloys,  and 
aluminium  bronze,  become  more  and  more  brittle  after  each 
successive  draw  without  annealing,  and  the  strength  in- 
creases regularly,  but  at  last  the  metal  becomes  too  brittle 
to  be  further  worked,  and  gives  way. 

Ic  regard  to  annealing,  five  laws  are  formulated  as  the 
result  of  experiments.  (1.)  Annealing  is  never  instan- 
taneous :  its  effects,  rapid  at  first,  become  more  and  more 
slow,  and  the  softening  tends  towards  a  limit  for  each 
temperature.  (2.)  This  limit  is  lower  and  is  attained  more 
rapidly,  a-  the  annealing  temperature  is  raised.  (3.) 
Above  a  certain  temperature  annealing  is  complete,  and  a 
further  increase  of  temperature  does  not  diminish  the 
strength,  but  a  crystallisation  due  to  annealing  occurs, 
and  increases  with  the  time  of  annealing,  ultimately  reducing 
the  tensile  strength  and  elongation  to  those  of  the  ca-t 
metal.  (4.)  The  presence  of  impurities  retards  the  action 
of  annealing,  and  demands  a  higher  temperature  for  its 
completion.     (5.)  The  crystallisation  from  annealing  is  due 


to  the  presence  of  impurities  which  have  lower  fusing  points 
than  the  metal  itself,  or  which  form  compounds  which  have 
those  properties. 

(  old-worked  metals  tend  to  recover  their  malleability  even 
at  ordinary  temperatures  by  a  process  which  Le  Chatelier 
terms  spontaneous  annealing  (recuit  sponlane)  and  copper 
or  silver  wire  may  lose  3  to  4  kilos,  of  its  tensile  strength 
after  merely  remaining  at  the  normal  temperature  for  a  few- 
hours  after  drawing.  This  observation  explains  the 
phenomena  of  cold-working.  The  maximum  limit  of 
strength  attainable  by  cold-working  is  reached  at  the 
moment  when  the  increase  produced  by  continued  working 
is  just  balanced  by  the  diminution  due  to  spontaneous 
annealing.  Similarly,  in  wire  drawing,  if  the  thickness  of 
the  metal  be  reduced  too  rapidly  by  successive  passes  with- 
out annealing,  it  will  break  owing  to  the  failure  of  the 
spontaneous  annealing  to  keep  pace  with  the  distorting 
force  ;  but  the  metal  may  be  fractured  even  in  course  of  a 
very  gradual  reduction,  unless  it  be  allowed  to  remain  at 
rest  for  5  or  10  minutes  between  the  passes;  with  this  pre- 
caution, however,  it  may  be  drawn  down  indefinitely  even 
without  heating.  Spontaneous  annealing  affects  the 
mechanical  properties  of  metals  under  test,  causing  the 
breaking  load  at  any  given  temperature  to  be  greater  in 
proportion  to  the  rapidity  with  which  the  stress  is  applied, 
whilst  the  deformation  produced  is  not  instantaneous,  but 
increases  more  and  more  slowly  up  to  a  certain  limit.  A 
specimen  of  zinc,  for  example,  which  could  support  a  load 
of  20  kilos,  per  sq.  mm.  for  2  or  3  minutes,  broke  under 
a  -tress  of  6  kilos,  at  the  end  of  11  minutes,  whilst  elongat- 
ing steadily  up  to  an  extension  of  173  per  cent,  at  the 
moment  of  ruptu-e.  In  replying  to  the  discussion,  Charpv 
eall-  attention  especially  to  the  fact  that  although  metals  of 
which  the  fracture  is  crystalline  may  be  brittle  and  inferior, 
those  which  show  a  crystalline  structure  under  the  microscope 
are  ductile  and  satisfactory. — VV.  (i.  M. 

A  irkil  and  Aluminium  as  Minor  Curn  Eng.  and 

Mining  J.,  June  <'■.  1896,  539. 
Experiments  regarding  the  use  of  pure  nickel,  aluminium, 
or  other  substances  for  minor  coins  of  the  United  States, 
and  their  relative  adaptability  for  the  purpose  of  coinage, 
are  being  made  at  the  Mint.  The  United  States  Minister 
at  Vienna  has  made  a  report  regarding  the  operations 
of  the  new  coinage  system  in  Austria-Hungary,  which 
went  into  operation  with  the  laws  providing  for  the  "old 
standard  in  1892.  Austria-Hungary  began  the  coinage 
of  minor  coins  composed  of  pure  nickel  in  October  1892. 
rdirtg  the  success  of  the  Austrian  Mint,  the  United 
States  Minister  made  the  following  statement : — 

■:  The  director  and  chief  engineer  of  the  Austrian  Mint 
states  that  pure  nickel  for  minor  coins  has  many  advantage-. 
It  does  not  change  colour,  it  is  very  hard  and  wears  very 
well,  yet  it  receives  a  beautiful,  clear  impression,  works  well 
in  the  presses,  does  not  oxidise,  is  strongly  magnetic,  and  is 
superior  to  every  other  metal  or  combination  of  metals  for 
minor  coinage.  The  only  possible  objection  to  it  which  ha- 
been  found  in  Austria-Hungary  is  that  sometimes  during 
the  process  of  milling  the  edges'of  pure  nickel  coins  nickel 
dust  is  formed  in  the  coining  ring,  which  adheres  to  the  coins 
and  sometimes  dulls  their  brilliant  surface.  For  this  reason 
the  authorities  of  the  United  States  Mint  advise  that  minor 
coins  of  pure  nickel  should  have  smooth  edges.  The  com- 
position of  pure  nickel  as  used  for  minor  coins  in  Austria- 
Hungary  is  as  follows: — Nickel,  97-37  per  cent.;  cobalt, 
1'3'J  per  cent.;  copper,  0-32  per  cent.;  iron,  0*80  per 
cent.;  carbon,  0-07  per  cent.  Excess  of  cobalt  darkens 
the  colour.  Excess  of  iron  and  cobalt  makes  the  metal  too 
brittle.  The  plates  from  which  the  pieces  are  coined  must 
be  exposed  beforehand  to  white  heat  for  annealing  in  closed 
furnaces  in  order  to  make  them  sufficiently  soft." 

The  Austrian  Government  makes  no  effort  to  apportion 
the  amount  of  metal  in  the  coins  to  their  face  value,  but 
makes  the  lower  pieces  of  comparatively  higher  value  in 
order  to  make  them  large  enough  for  convenient  circulation. 
The  Austrian  Mint  has  made  some  coins  for  Servia  con- 
taining 25  per  cent,  nickel  and  75  per  cent,  copper,  but  the 
Minister  reports  that  "  this  composition  does  not  receive  so 
good  or  so  clear  an  impression  as  the  pure  nickel ;  it  soon 
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wears  smooth,  loses  its  bright  colour,  is  not  at  all  magnetic, 
and  dues  not  work  any  easier  or  more  advantageously  in  the 
presses." 

Platinum,  Fusibility  of ,  in  Coke  Blast  Furnaces. 

V.  .Meyer.  Ber.  29,  1896,  Soli— 852. 
The  author  formed  two  cavities  in  a  Mock  of  fireclay  and 
placed  in  one  a  piece  of  platinum  foil  whilst  into  the  other 
lie  Introduced  a  [nice  of  foil  consisting  of  an  alloy  of  25  per 
cent,  of  iridium,  ami  5  per  cent,  of  platinum.  The  cavities 
were  then  roofed  over  with  more  of  the  fireclaj  and  the 
block  heated  in  a  furnace  provided  with  a  powerful  blast. 
The  combustible  material  used  in  the  furnace  was  retort 
graphite  pounded  into  pieces  the  size  of  a  hazel  nut. 
Carbon  and  the  products  of  combustion  beiDg  very 
perfectly  excluded  in  this  way,  the  author  has  succeeded 
in  melting  the  platinum  foil  whilst  the  iridium  alloy  was 
quite  unchanged.— ,1.  S. 

Aluminium  and  Silicon,  Some  Metallurgical  Applications 
of.  H.  Le  <  lhatelier.  Bull,  de  la  Soc.  d'Encouragement. 
Nov.  1895,119,  1196—1202. 

Although  aluminium  remains  without  important  applica- 
tions in  the  metallic  state,  it  now  fulfils  an  important  part 
in  metallurgical  processes,  since  it  is  an  energetic  reducer, 
is  less  volatile  than  sodium  and  does  not  oxidise  in  damp 
air.  The  slowness  with  which  it  combines  with  oxygen 
under  normal  conditions,  which  may  be  attributed  to  the 
infusihility  and  insolubility  of  its  oxide,  disappears  at  high 
temperatures  and  when  the  metal  is  alloyed.  This 
powetful  oxidation  can  be  utilised  either  in  removing  the 
small  amount  of  oxygen  taken  up  by  metals  such  as  iron, 
melted  in  contact  with  the  air,  or  in  the  extraction  of  those 
metals  from  their  oxides,  which  carbon  fails  to  completely 
reduce.  It  now  partly  replaces  manganese  in  the  manu- 
facture of  iron  and  steel,  wholly  replaces  magnesium  in  the 
making  of  nickel,  and  is  used  in  the  production  of  bras-. 
In  the  case  of  iron  manufacture,  it  is  difficult  to  understand 
ii  priori,  why  a  change  from  ferric  oxide  to  alumina  should 
improve  the  quality  of  the  metal,  and  it  is  supposed  that 
a  molten  metal  dissolves  its  own  sulphide,  oxide,  &c,  and 
that  at  the  moment  of  solidification  these  crystallise  out 
throughout  the  mass  of  the  metal,  whereas,  if  the  oxide, 
sulphide,  &c.  of  a  foreign  metal  be  present,  they  are 
insoluble  and  pass  into  the  slag.  Most  of  the  aluminium 
manufactured,  is  to-day  used  up  in  this  way. 

It  has  only  quite  recently  been  employed  to  reduce  metals 
from  their  ores  where  carbon  fails.  Green  and  Wahl  have 
used  it  in  the  preparation  of  manganese,  and  latterly  they 
have  employed  it  in  extracting  several  metals.  Carbon  can 
only  reduce  manganese  to  Mn3C  containing  6  per  cent,  of 
carbon.  l>v  the  use  of  aluminium  a  metal  was  obtained  which 
only  contained  1  to  2  per  cent,  of  silicon,  and  about  as  much 
iron,  which  were  derived  from  the  impurities  of  the  materials 
employed.  The  crucible  used  was  non-siliceous,  of  mag- 
nesia or  of  earth  well  lined  with  magnesia.  The  mixture 
emploved  was  manganese  protoxide.  68;  aluminium,  12; 
fluor  "spar,  10  ;  quicklime,  10.  The  aluminium  was 
powdered.  The  lime  retained  the  silica  and  prevented  the 
slag  from  becoming  too  fluid,  and  thus  allowing  the 
aluminium  to  float  up  to  the  surface  before  the  reaction 
was  complete.  The  crucible  was  heated  to  1200  .  The 
reaction  was  energetic  and  sufficient  heat  was  evolved  to 
melt  the  manganese,  which  was  foond  in  a  button.  The 
yield  was  more  than  90  per  cent,  of  the  theoretical. 
Iladtield  has  used  aluminium  in  obtaining  absolutely  pure 
iron,  containing  99 '8  per  cent,  of  the  metal,  employing  a 
similar  mixture.  Roberts  -  Austen  has  also  obtained 
chromium  by  the  same  method  and  M.  Vauticr  has  reduced 
the  oxides  of  sodium,  potassium,  calcium,  and  barium. 
With  easily  reducible  oxides  the  reaction  is  explosive. 

Moissan  suggests  a  practical  method  of  Qtilising  this 
process  in  the  incorporation  of  the  elements,  tungsten. 
molybdenum,  uranium,  vanadium,  titanium,  silicon,  and 
boron  which  are  difficult  to  reduce  or  fuse  into  the  metals, 
iron,  steel,  copper,  and  the  useful  alloys.  He  reduces  the 
oxide  of  the  desired  element  by  means  of  aluminium,  form- 
ing an  alloy  of  the  metal  with  aluminium  which  fuses  even  at 


the  heat  of  the  reaction.  This  alloy  is  added  to  the  iron,. 
steel,  or  copper  when  molten  and  the  excess  of  aluminium 
removed  by  refining  with  oxide  of  iron  or  copper  as  tin- 
case  may  be.  This  method  is  easier,  and  has  the  advantage 
that  the  presence  of  the  excess  of  aluminium  aids  in 
refiniug  the  iron,  steel,  or  copper. 

■  in,  though  it-  heat  of  oxidation  is  lower  than  that  of 
aluminium,  reduces  a  great  number  of  other  oxides.  Green 
and  Wahl  have  substituted  ferro-silicon  for  aluminium  in 
the  preparation  of  alloys  of  iron  with  manganese,  chromium, 
nickel,  molybdenum,  and  tungsten.  It  has,  besides  other 
advantages,  that  of  producing  an  alloy  containing  but  little 
carbon.  Riley  has  shown  that  the  percentage  of  carbon 
decreases  as  the  amount  of  silicon  increases.  In  conclusion, 
it  seems  that  the  alloys  of  silicon,  and  of  aluminium  behave 
in  the  same  way.  A  certain  excess  of  the  metal  employed 
must  always  remain  in  the  casting  and  modify  the  properties, 
of  the  pare  metal. — A.  W. 

Metals,  Beluuiiour  of ',  at  Abnormally  Loir  Temperatures. 
Berg.  u.  hiittenm.  Zeit.  1896,  55,  1  13. 

Steineu  found  that  the  extension  at  the  yield  point  was 
increased,  whilst  the  breaking  load  was  diminished  by- 
cooling  to  —  70' t  '.,  and  that  the  influence  was  greater  in 
the  case  of  ingot  iron  than  in  that  of  weld  iron.  But  under 
bending  -tress  the  influence  was  most  clearly  seen  at  flawed 
places,  many  samples  being  as  brittle  as  glass.  Devrai 
found  that  iron  wire,  as  well  as  tin,  lead,  solder,  and  Wood's 
alloy  had  a  higher  tenacity  at  —182°  C.  than  at  +15  , 
whilst  at  this  low  temperature  the  strength  of  mercury  - 
identical  with  that  of  bismuth  and  antimony.  The  strength 
of  zinc,  bismuth,  and  antimonv  decreases  in  the  cold  by 
50  per  cent.  Tin  and  lead  are  equally  extensible  at  normal 
temperatures,  but  at  —  it  a  tin  break-  almost  without 
elongation,  whilst  the  ductility  of  lead  is  almost  unimpaired. 
By  alternate  cooling  and  reheating,  the  magnetic  properties- 
of  steel  alter  greatly,  but  a  constant  point  is  finally  reached, 
all  samples  showing  an  increase  of  from  30  to  50  percent. 
in  the  magnetic  moment  at  —  182    ('. — W.  (1.  M. 

Gold  Ores,  Roasted;   Treatment  of,  bt/  Means  of  Bromine. 
If.  W.  Lodge.     Technolog.  guart.  1895,  8,  378. 

TnE  author  states  that  bromine  seems  to  have  the  following 
advantages  over  chlorine  : — 

A  much  higher  percentage  is  extracted,  the  results  being 
estimated  not  only  on  tin-  assay  of  the  tailings,  but  also  oi> 
the  actual  gold  recovered. 

The  solutions  obtained  are  much  more  free  from  basi 
metals. 

Less  time  is  required,  and  the  ease  in  using  and  handling 
bromine  is  much  greater. 

The  least  amount  of  bromine  required  for  a  successful 
extraction  in  the  author's  experiments  was  U'Sper  cent., 
or  6  lb.  per  ton.  \s  bromine  costs  25 — lucent-  per  lb., 
this  would  make  the  •  o-t  very  high;  but  with  chlorine  thl 
co-t  would  be  still  higher,  a-  it  i-  necessary  to  nse  as  much 
as  10  per  cent,  of  chloride  of  lime  and  ti  per  cent,  of 
sulphuric  acid  for  even  a  fair  extraction.  —  A.  S. 

Gold  Ores,  An  Improved  Process  of  Extracting.     W.  M. 
Grosvenor.      Log.  and  Mining  J.  18911,  61,  424. 

The  improved  process  is  one  combining  the  advantages  of 
the  stamp  mill,  the  cyanide  or  chlorination,  and  th 
Siemens-Halske  processes.  The  novel  features  arc  a  mill 
acting  as  a  pulveriser,  amalgamator,  extraction  vat,  and 
electrolytic  bath  combined,  and  a  ••  dolly-tub  "  to  further 
amalgamate  the  pulp  and  electrolyse  the  solution,  and  to 
allow  further  time  for  leaching. 

The  action  in  both  mill  and  "dolly-tub''  is  continuous, 
and  a-  only  tin-  most  finely-divided  gold  is  l.-tt  for  solution, 
larger  particles  being  amalgamated,  a  single  "dolly-tub" 
usually  gives  at  bast  90  per  cent,  complete  extraction. 

\-  ;i  stamp  mill  the  plant  -how,-  great  efficiency  and 
durability.  A  plant  requiring  a  20-b.p.  engine  will  cru-h 
over  a  surface  of  about  -Jin >,i nil)  sq.  in.  per  minute. 

(  h.  bas  bii-u  treated  at  a  cost  of  about  1  5tl  dol.  per  ton 
with  coal  costing  5*50  dols.  per  ton  in  a  rough  experimental 
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plant.     It  is  claimed  that  with  four  25-ton  mills,  a  modern 

•engine  anil  boiler,  and  coal  at  3 '50  dols.  to  4  ■!"!>.  |ier  ton, 

extraction  would  cost  less  than   1  dol.  per  ton,  whilst  with 

'  ater  power,  the  cost  could  be  reduced  to  about  70  cents. 

—A.  S. 

Cyanide  Process,  The,  as  Applied  to  the  Concentrates 
from  a  Nova  Scotia  Gold  Ore  [Arsenical].  1!.  \V. 
Lodge.     Techn.  Quarterly,  8,  389. 

The  author  refers  to  the  experiments  of  W.  A.  Tucker 
with  the  cyanide  process,  on  a  gold  ore  containing  a  large 
amount  of  arsenic. 

The  ore  contained  free  gold  and  about  12  per  cent,  of 
sulphides,  and  the  concentrates  obtained  from  it  contained 
abcut  66 -5  per  cent,  of  arsenical  pyrites. 

The  percentage  of  gold  extracted  from  the  concentrates 
(passed  through  a  30-niesh  sieve)  by  the  cyanide  process 
varied  from  51*84  per  cent,  to  93 '68  per  cent.,  according 
to  the  manner  and  duration  of  the  extraction. 

These  experiments  seem  to  show  that  the  presence  of 
arsenic  does  not  materially  affect  the  cyanide  process. 

If  the  extraction  be  performed  in  closed  vessels,  the 
consumption  of  potassium  cyanide  is  lessened,  also  the 
extraction  is  increased,  thus  contradicting  Eisner's  equation 
in  which  oxygen  is  necessary.  Agitation  of  the  ore,  and 
solution,  increased  the  amount  extracted,  although  such 
is  not  generally  the  case  in  actual  practice. — A.  S. 

Gold  Extraction  in  Cyanide  Works  [Sources  of  Error 
and  Loss].  W.  A.  Caldecott.  Standard  and  Diggers' 
News,  Johannesburg,  April  2."),  1896,  19. 

The  author  gives  his  opinion  from  facts  observed  as  to  tin- 
discrepancy  between  the  actual  and  theoretical  yield  of  gold 
by  the  cyanide  process. 

With  fresh  zinc  or  amalgamated  copper  plates,  a  little 
gold  is  lost  by  remaining  on  the  plates.  Errors  mav  also 
occur  in  the  calculation  of  the  tonnage  of  tailings.  Another 
source  of  error  occurs  in  the  attempt  to  obtain  representa- 
tive samples  of  the  tailings.  The  best  way  is  to  take  one 
with  a  sampling-rod  from  each  truck,  and  then  quarter  down 
in  the  usual  way. 

A  serious  error  often  occurs  through  the  leakage  of 
gold-bearing  solutions,  owing  to  imperfect  construction 
of  the  leaching  vats.  The  author  suggests  that  soluble 
■cellulose  might  perhaps  be  applied  as  a  waterproof  lining 
for  the  vats. 

Loss  often  occurs  by  gold  slimes,  after  precipitation, 
being  mechanically  carried  on  into  the  sumps  by  the  force 
of  the  current  in  the  extractors.  This  may  be  obviated  by 
using  more  extractors,  or  by  adopting  a  lower  speed  of 
solution.  Also  some  finely-divided  gold  may  pass  through 
the  filters  used  for  draining  the  gold  slimo  ;  it  is  advisable 
therefore  to  run  ail  solutions  from  the  zinc  boxes  into  a 
settling  vat  to  allow  the  gold  to  deposit. 

Some  gold  may  be  left  behind  in  slags,  but  this  may  be 
brought  down  to  a  very  small  amount  by  the  proper  adjust- 
ment of  fluxes. — A.  S. 

Cyanide  Process;  Notes  on  the  Treatment  of  Zinc-box 
Precipitate  (Slimes)  from,  as  practised  at  the  Standard 
Consolidated  Mines,  Bodie,  California.  1\.  G.  Brown. 
Inst.  Mining  and  Met.,  May  20,  1896. 

In  view  of  the  position,  more  commonly  taken  of  late,  that 
the  sulphuric  acid  treatment  of  zinc-box  precipitate 
i"  slimes  ")  leads  to  large  losses,  the  following  notes  are 
considered  interesting : — 

The  slimes  are  filter-pressed,  the  effluent  giving  no  more 
than  the  faintest  sign  of  sediment  after  24  hours,  the  average 
amount  of  gold  present  being  valued  at  only  2.^</.  per  ton  of 
solution;  and  since  1,000  oz.  of  precipitate  are  washed  by 
2k  tons  of  water,  this  loss  is  inconsiderable.  The  cakes  are 
■dried  on  an  iron  pan  placed  in  a  rectangular  brick  furnace 
with  an  iron  top,  and  provided  with  a  hood  and  stove-pipe  flue. 
Working  upon  4,400  oz.  of  precipitate  the  loss  was  only  0-03 
per  cent.  Several  pounds  of  mercury  were  recovered  from 
the  flue  duringthe year.  With  every  ouueeof  bullion,  1  ■  1  oz. 


of  slag  was  produced,  containing  gold  to  silver  in  the  ratio 
of  1  :  6*5,  whilst  the  corresponding  ratio  in  the  bullion  was 
I  :  29.  Fluxes  were  used  to  the  amount  of  one-quarter  of 
the  precipitate  by  weight,  and  consisted  of  borax  4  parts, 
sand  2  parts,  soda  2  parts,  and  nitre  1  part.  The  consump- 
tion of  cyanide  and  of  zinc  per  ounce  of  precious  metals 
recovered  was  0*52  lb.  and  0-34  lb.  respectively  during  a 
run  of  eight  months. — \V.  (1.  M. 

Petroleum  Products,  Action  on  Aluminium.  K.  W. 
Charitschkow.  Trudv  bak.  otd.  imp.  russk.  techn. 
ohschtsch.,  1S96,  11,  I.,  16. 

/  See  under  III.,  page  443. 

PATENTS. 

Sled  Wire,  Improvements  in  the  Method  of  and  Appa- 
ratus for  Hardening,  Tempering,  and  Tinning.  J.  H. 
Roberts  and  J.  Cooper,  Bradford.  Eng.  Pat.  7904, 
April  20,  1895. 

The  wire  is  heated  in  the  ordinary  way  by  passing  it 
through  heated  tubes  :  thence  it  passes  through  an  air-tight 
chamber  provided  with  a  glass  window,  through  which  the 
wire  may  be  examined  to  see  whether  it  has  acquired  the 
proper  temperature,  before  entering  the  hardening  bath. 
This  latter  consists  of  a  shallow  trough,  through  which  the 
hardening  liquor  is  made  to  flow  in  a  continuous  current. 
On  leaving  this  bath  the  wire  passes  between  strips  of 
"  card-clothing,"  and  is  thus  wiped  dry  before  entering  the 
tempering  bath.  A  cooling  chamber,  through  which  a  con- 
tinuous current  of  air  is  made  to  pass,  is  interposed  between 
this  latter  and  the  pickling  bath. — .1.  II.  C. 

Gold  and  Silver  from  their  Ores,  Improvements  in  and 
relating  to  the  Extraction  of.  A.  Schmidt,  Berlin. 
Eng.  Pat.  S376,  April  27,  L895. 

Ci  \mi>k  of  an  alkali  metal  is  employed  as  a  solvent  in  the 
ordinary  way,  but  its  action  is  accelerated  by  the  addition 
of  a  small  proportion,  usually  1  to  5  per  cent,  of  an  organic 
nitro-  or  nitroso-compound.  Commonly  an  addition  of 
hydrate  or  carbonate  of  an  alkali  or  alkaline  earth  is  also 
made  amounting  to  about  20  per  cent,  of  the  quantity  of 
nitro-coroponnd  present. — J.  II.  < ' 

Gold-bearing  Antimony  Ores,  An  Improved  Process  for 
the  Treatment  of.  J.  J.  Christmas,  Adelaide  South 
Australia.  Eng.  Pat.  10,399,  May  27,  1895. 
About  25  per  cent,  of  melted  lead  at  a  low  temperature 
and  with  or  without  fluxes  or  reducing  agents  is  added  to 
the  melted  antimony.  After  stirring,  the  molten  mixture 
is  run  into  moulds  and  "packed  "  by  tapping  while  coolino-, 
after  which  the  lead  containing  the  gold  is  found  beneath 
the  antimony  and  can  be  separated  from  it  bv*  a  smart 
blow.— J.  H.  C. 

Gold  or  Silver,  or  both.  Improved  Process  and  Apparatus 
for  Treating  Ores  and  liquids  Containing.  A.  de 
C.  Scott,  London.     Eng.  Pat.  12,102,  June  21,  1895. 

The  solvent  liquor  (such  as  cyanide  of  potassium)  is  injected 
into  the  crushed  ore  or  slime  under  pressure  in  apparatus  as 
described,  periods  of  rest  being  allowed  in  order  to  limit  the 
consumption  of  the  solvent  and  to  give  time  for  its  proper 
action  on  the  ore,  after  which  the  clear  solvent  is  decanted 
for  further  use  until  it  has  become  sufficiently  strong  for 
precipitation  in  the  ordinary  way  by  zinc  turnings. 

—J.  H.  C. 

Furnaces.  Improvements  in.     J.  Gjers,  Middlesboro'- 
uii-Tces.     Eng.  Pat.  10,815,  May  31,  1895. 

The  furnace  is  constructed  with  a  closed  combustion 
chamber  provided  with  a  grate  on  which  the  fuel  is  burnt, 
and  a  closed  ashpit  with  water  bottom;  heated  air  is 
supplied  above  the  fuel,  while  water  vapour  is  made  to 
ascend  through  it  from  below,  by  which  means  additional 
combustible  gases  are  produced. — J.  H.  C. 
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Furnaces,  Improvements  in.       A.   M.   Hewlett,   ICewance, 
111.,  U.S.A.     Eng.  Pat.  16,297,  Aug.  80,  1895. 

See  under  I.,  page  33S. 

Zinc,  Lead,  and  Silcer,  Improvements  in   and  relating  to 
Treatment  of   Ores    or    Materials   Containing.     C. 
Hoepfner,  Giesser,   Germany.     Eng.  Pat.  8328,  April  26, 
1896. 

i  containing  the  sulphides  of  lead  and  zinc  are  pow- 
dered  and  treated  in  a  stirring  vessel  with  a  solution  of 
fur  chlorine,  of  perchloride  of  iron,  or  of  a  mixture  of 
euprie  chloride  and  sodium  chloride  at  a  moderate  tempera- 
ture, so  as  to  dissolve  only  the  lead  with  any  silver  that 
may  be  present.  The  residue  containing  the  zinc  may  be 
treated    for  its   recovery   in   any    known  way,   the  gold,  if 

sent,  having  been  previously  extracted  by  means  of  free 
chlorine  or  by  cyanide,  after  roasting. 

The  silver  is  separated  from  the  solution  electrolytically 
or  by  means  of  finely  divided  copper  or  lead.  The  copper 
I  if  present)  is  also  separated  electrolytically  or  by  precipita- 
tion, after  which  the  chloride  of  lead  which  separates  on 
cooling  may  be  utilised  as  such  or  converted  into  other 
lead  compounds,  or  into  metallic  lead. — J.  II.  C. 


XL-ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

U0— ELECTRO-CHEMISTRY. 

Spent  Molasses  [Strontia  and  Lime  Processes'],  Electrolysis 
of;  Irifluena  "n  the  Composition  of  the  Ash.  Zeits.  f. 
Elektroehem.  1896,  573. 

See  under  XVI.,  page  46:>. 

PATENTS. 

Secondary  or  Storagt  Batteries,  Improvements  in  [Alu- 
minium  Supports"].  I..  Palero  and  H.  l.umlev,  London. 
Eng.  Pat.  10,448,  May  27,  1895. 

The  improved  electrodes  consist  of  receptacles  or  vessels 
made  of  aluminium  gauze  or  tulle,  or  a  perforated  sheet  of 
aluminium  or  its  alloys,  containing  the  active  material, 
which  preferably  consists  of  a  paste  made  of  litharge. 
These  electrodes  are  provided  with  one  or  more  central 
metallic  conductors,  which  latter  may  be  of  the  same 
material  as  the  receptacle,  and  moulded  in  any  desired  form. 

"  — G.  II.  R. 

Diaphragms  or  Partitions  for  Electrolytic  Purposes 
formed  of  Carbonates  of  Alkaline  Earths.  S.  ,S.  Urorn- 
head,  London.  From  La  Soeiete  Anonyme  des  Anciennes 
Salines  Domaniales  de  I'Est  Actien  Gesellschaft,  Dieuze, 
Germany.     Eng,  Pat.  23,852,  Dec.  12,  1895. 

The  diaphragms  are  manufactured  preferably  from 
naturally-occurring  carbonates  of  the  alkaline  earths,  but 
those  artificially  prepared  may  also  be  employed.  For 
instance,  they  may  be  produced  from  limestone  blocks  by 
cutting  them  into  the  form  of  plates,  tubes,  pots,  boxes,  or 
the  like,  or  the  diaphragms  maybe  prepared  under  pressure 
from  a  moistened  mixture  of  pulverised  limestone  and 
calcined  magnesia. — G.  H.  K. 

Alkali-Amalyam  obtained  in  Electrolytic  Apparatus,  Im- 
provement in  the  Method  and  Apparatus  for  Washing, 
P.  Jensen,  London.  From  H.  C.  F.  Stormer,  Christiania, 
Norway.    Eng.  Fat.  24,837,  Dec.  27,  1895. 

A  suitable  receptacle  containing  a  shallow  perforated  box 
or  cup  is  connected  with  suitable  mechanism  for  lifting  it 
ip  and  down.  Inlet  and  outlet  pipes  are  provided  for  the 
amalgam  and  washing  liquid  respectively,  and  a  series  of 
receptacles  may  be  arranged  in  6uch  a  way  that  the 
amalgam  and  wash  liquid  pass  through  them  in  opposite 
directions.  When  the  rod  is  depressed,  the  box  fills  with 
the  amalgam,  which  falls  through  the  perforations  in  fine 
streams  when  the  box  is  raised,  thus  exposing  a  large 
surface  to  the  action  of  the  washing  liquid.  The  action  of 
'ho  apparatus  may  be  improve!  by  arranging  in  the  bottom 


of  the  receptacle  rods  of  any  suitable  material,  a-  iron 
wire  or  ebonite,  of  a  thickness  of  one-eighth  to  quarter  of 
an  inch,  the  rods  passing  through  the  holes  in  the  cup,  s,> 
that  there  only  remains  a  narrow  annular  space  for  the 
amalgam  to  fall  down  through.  The  surface  of  amalgam 
exposed  to  the  water  is  thus  greatly  increased. — G.  11.  R. 

Electric  Hatter//,  An  Improved,  and  Method  or  Process  of 
converting  the  Potential  Energy  of  Carbon  or  Car- 
bonaceous Materials  into  Electrical  Energy.  VV\  W. 
Jacques,  Newton,  Massachusetts,  U.S.A.  Eng.  Pat. 
4  788,  .March  3,  1896. 

The  battery  consists  of  an  iron  vessi  I  t  raring  the  cathode, 
closed  by  a  non-conducting  lid,  from  which  the  carbon 
anode  is  suspended.  Pipes  are  provided  for  the  admission 
and  withdrawal  of  the  electrolyte,  and  lor  the  escape  of 
gases  formed  in  working.  The  electrolyte  is  fused  sodium 
or  potassium  hydrate,  which  is  maintained  at  a  temperature 
of  about  400°  to  500°  ('.  by  means  of  a  furnace  surrounding 
the  vessel,  and  the  electrolyte  is  kept  in  a  state  of  violent 
ebullition,  and  constantly  supersaturated  with  oxygen  by 
means  of  air  passed  into  it  under  pressure  through  a  finelj 
perforated  rose.  It  is  claimed  that  the  addition  of  a  small 
quantity  of  magnesium  oxide  greatly  diminishes  the  for- 
mation of  carbonate. — G.  II.  R. 

Electrolytic  Processes  and   Apparatus   therefor,   Impr 
merits  in.     G.  B.Baldo, Trieste.  Austria,     Eng.  Pat.  50   - 

March  ('.,  1896. 

The  apparatus  is  an  improvement  on  that  described  in  Eng. 
Pat.  18,406,1895  (this  Journal,  1896,204  and  198  , 
consists  of  an  outer  vessel  which  contains  a  porous  cell 
forming  the  cathode,  inside  of  which  is  a  second  porous 
vessel  containing  the  anodes,  which  are  of  carbon  or  other 
suitable  material.  The  cathode,  which  is  provided  with  a 
flange  which  forms  a  lid  to  the  outer  vessel,  is  constructed 
of  an  open  or  skeleton  framework  of  earthenware  or  the 
lute  material,  which  is  covered  with  linen,  and  surrounded 
by  a  layer  of  asbestos  board  about  1  mm.  in  thickness, 
which  again  is  surrounded  and  is  in  contact  with  an  open- 
work metal  sheet,  such  as  close  wire  netting.  The  inner 
porous  vessel  is  similarly  constructed,  with  the  exception 
that  it  is  covered  with  an  outer  layer  of  linen  instead  of  a 
metal  sheet.  This  vessel  is  closed  with  a  cover,  and  both 
it  and  the  containing  vessel  are  provided  with  an  inlet  pipe 
for  the  liquid  and  an  outlet  pipe  for  the  gases,  and  all  three 
divisions  of  the  tank  have  pipes  by  which  their  content- 
may  be  drawn  off.  When  the  apparatus  is  employed  for  the 
electrolysis  of  sea  water,  the  outer  vessel  is  tilled  with  fresh 
water  and  the  two  inner  divisions  with  sea  water.  On  the 
passage  of  the  current,  hydrogen  is  given  otl  at  the  cathode 
and  chlorine  at  the  anode,  while  filtered  caustic  soda  solu- 
tion is  produced  in  the  outer  vessel,  and  the  oxides  of 
calcium  and  magnesium  an'  deposited  in  the  space  inter- 
vening between  the  cathode  and  the  inner  porous  vessel. 
The  liquid  in  the  inner  vessel  contains  free  sulphuric  acid 
produced  bv  the  decomposition  of  sulphates  contained  in 
the  sea  water,  together  with  undecomposed  sodium  chloride 
and  other  salts.—  G.  11    K. 

Ozone,  Improvements  in  and  Apparatus  for  the  Manufac- 
ture or  Production  of.  M.  Otto,  Paris.  France.  Eng. 
Pat.  5195.  March  7,  1896. 

The  improved  apparatus  comprises  a  number  of  elements 
each  consisting  of  a  conducting  sheet,  which  may  he  plain 
or  in  the  form  of  a  grating,  but  the  corners  of  which  must 
be  rounded  off.  Each  sheet  is  placed  between  two  plates  of 
glass  or  other  dielectric,  anil  the  elements  so  formed  are 
enclosed  in  a  casing,  and  separated  from  each  other,  so  as 
to  allow  the  gases  to  be  treated  to  pass  between  them.  The 
alternate  elements  are  connected  together  and  to  the  oppo- 
site terminals  of  a  high-tension  transformer.  By  suitably 
li  osing  the  dimensions  of  the  constituent  elements  of  the 
apparatus,  it  may  be  made  to  ait  a-  a  resonator,  and  givi 
an  oscillatory  discharge,  which  is  stated  to  give  the  highest 
yield  of  ozone.  This  condition  i-  satisfied  when  the  ratio 
between  the  co-efficient  of  self-induction  L  of  the  apparal 
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and  its  electrical  capacity,  ( ',  is  such  that  the  resistance  of 

/ill. 

the  system  is  less  than  ^/    (         \\  ith  an  apparatus  having 

glass  sheets  0'40  in.  long,  0"16  m.  wide,  and  O'OOl  m. 
thick,  with  sheets  of  conducting  -metal  0'27  m.  long, 
■i.jni.  wide,  and  0-000]  m.  thick,  the  elements  being 
aiTanged  at  a  distance  of  0' 0015  m.  apart,  and  the  apparatus 
being  supplied  with  a  current  having  a  periodicity  of  SO  per 
second  and  a  tension  of  5,700  volts,  the  power  consumed  in 
full  operation  is  10  watts.  The  yield  in  ozone  is  stated  to 
be  considerable,  and  to  be  obtained  at  a  low  cost. — ti.  II.  R. 

(£.)— ELECTRO-METALLURGY. 

Lead,    Quantitative   Electro-deposition    of,    as    Peroxide. 
O.  von  Giese.     Zeits  f.  Elektrochem.   1896,  586. 

See  under  XXIII.,  page  473. 

PATENTS. 

Electric  Furnaces,  Improvements  in  [Liquid  Forge'] . 
G.  1>.  Burton,  Boston,  U.S.A.  Eng.  Pat.  7712,  April  17. 
1895. 

1\  this  apparatus  the  metal  is  fused,  or  the  ore  is  smelted 
by  means  of  an  electric  arc  sprung  between  the  metal  or 
ore  and  an  electric  bath.  The  bath  is  contained  in  a  tank 
constructed  of  or  lined  with  a  non-conducting  material,  and 
divided  into  three  compartments  by  a  vertical  transverse 
partition  near  one  end  and  a  longitudinal  partition  near  one 
side.  These  partitions  are  perforated  below  the  surface  of 
ihe  liquid,  or  may  be  formed  of  a  reticulated  screen  of  any 
non-conducting  material.  The  bath  is  composed  of  an 
electrolyte  having  a  density  greater  than  water,  and  capable 
of  evolving  hydrogen  and  of  forming  an  electric  arc  with 
the  metal  to  be  heated.  For  small  work,  the  bath  preferably 
consists  of  a  chloride  of  sodium  solution  of  a  density  of 
1*050,  but  for  larger  work  the  density  of  the  solution  and 
its  composition  may  be  varied.  The  anode,  which  is 
preferably  in  the  form  of  a  serpentine  plate  of  lead,  is 
placed  in  the  transverse  compartment,  and  is  connected  at 
one  end  with  a  copper  conductor  which  rises  through  the 
cover,  and  is  suitably  connected  with  the  positive  lead  from 
the  source  of  electric  supply.  The  hearth  is  composed  of 
fireclay,  perforated  through  its  depth.  A  pump  placed  ia 
the  longitudinal  compartment  enables  the  level  of  the  liquid 
in  the  hearth  compartment  to  be  raised  into  or  out  of  con- 
tact  with  the  work  placed  on  the  hearth.  A  bar  of  copper 
or  other  suitable  conductive  metal  is  connected  with  the 
negative  pole,  and  forms  a  rest  on  which  the  implement 
grasping  the  article  to  be  heated  may  make  contact  for 
closing  the  circuit.  A  conductive  sliding  rod,  properly 
insulated,  brings  one  end  into  contact  with  the  terminal.  An 
electrode  provided  with  an  insulated  handle  is  hinged  to 
this  rod,  and  is  adapted  to  make  contact  with  the  work  on 
the  hearth.  An  automatic  electrode  similar  to  the  above, 
is  hinged  directlv  to  the  negative  terminal  of  the  bar. 

— G.  H.  R. 

Electric     Furnaces,    .Improvements    in      [Liquiel    Forge"]. 

G.  D.  Burton,  Boston,  U.S.A.     Eng.  Pat.  7713,  April  17. 

1895. 
The  liquid  forge  consists  of  a  tank  constructed  of  or  lined 
with  a  non-conducting  material,  which  contains  the  electro- 
lvtic  bath.  This  vessel  is  divided  into  a  plunger  compart- 
ment, a  hearth  compartment,  and  an  anode  compartment, 
by  two  perforated  partitions,  one  of  which  is  placed  longi- 
tudinally near  one  side.  The  bath  partially  fills  the  vessel, 
and  is  composed  of  an  electrolyte  having  a  greater  density 
than  water,  and  capable  of  evolving  hydrogen  and  of  form- 
ing an  electric  arc  with  the  metal  to  be  heated.  For  small 
work  the  bath  preferably  consists  of  a  chloride  of  sodium 
solution  of  a  density  of  1-050,  but  the  density  must  be 
increased  proportionately  with  the  size  of  the  work.  The 
anode  is  a  plate  of  lead  connected  with  a  copper  rod  which 
is  in  contact  with  the  positive  pole  of  the  source  of  electric 
supply.  The  hearth,  which  is  formed  of  fireclay  or  other 
non-conducting  material,  is  divided  into  two  portions  one 
of  which  is  fixed  in  a  recess  in  the  bottom  of  the  bath, 


while  the  other  portion  is  supported  on  a  slide,  so  that  it 
can  be  moved  to  or  from  the  other  portion  of  the  hearth. 
A  gauge  and  pointer  are  provided  so  that  the  movement  can 
be  regulated.  By  means  of  a  lever  the  liquid  in  the  hearth 
compartment  can  be  forced  into  or  out  of  coutact  with  the 
metal  placed  on  the  divided  hearth.  A  copper  bar  con- 
nected with  the  negative  terminal  of  the  source  of  electric 
supply  is  supported  on  the  front  side  of  the  tank  on 
insulated  studs.  This  bar  serves  as  a  rest  on  which  thetool 
fur  grasping  the  article  to  be  heated  may  form  contact  foi 
closing  the  circuit.  When  it  is  desired  to  heat  a  piece  of 
metal,  the  latter  is  laid  with  its  two  ends  resting  on  the 
opposite  portions  of  the  divided  hearth,  the  negative  elec- 
trode is  connected  with  the  metal,  and  the  level  of  the 
liquid  in  the  hearth  chamber  is  raised  into  contact  with  the 
metal,  thus  closing  the  circuit.  Hydrogen  is  evolved  from 
the  electrolyte,  and  forms  a  film  between  the  work  and  the 
liquid,  and  cau-es  an  are  to  be  >truck  which  heats  thi 
former. — G.  H.  1!. 

Metals  or  Metallic  Alloys  by  Electrolysis,  An  Improved 
Method  or  Process  for  obtaining.  E.  Jordis,  Munich. 
Germany.     Eng.  Tat*  11,298,  June  8,  1895. 

The  improvement  consists  in  the  use  of  lactic  acid  or  its 
salts  in  galvanic  baths,  the  lactic  acid  or  its  salts  being 
used  already  formed,  or  formed  by  appropriate  process  in 
the  bath  itself.  By  the  employment  of  lactate  solution  it 
is  claimed  that  the  use  of  cyanide  of  potassium  may  be 
dispensed  with.  As  an  instance  of  the  process,  a  silver 
bath  may  be  quoted  :  — 1  to  3  per  cent,  silver  of  nitrate 
(AgX03),  3  to  5  per  cent,  of  lactate  of  ammonium,  and 
ammonia  up  to  alkaline  reaction. 

The  lactate  of  ammonium  can  be  replaced,  especially  in 
nickelling,  partly  or  wholly  by  lactate  of  potassium.  Baths 
for  depositing  platinum,  zinc,  and  nickel  are  also  described, 
and  a  table  is  given  of  the  current  density  to  employ  in 
'he  ease  of  copper  and  iron,  and  alloys  of  these  metals. 

It  is  also  proposed  to  replace,  wholly  or  partially,  the 
lactic  acid  by  its  homologues.  especially  by  glycollic  acid. 

— G.  H.  R. 

Electro-Plating  Bath,  An  Improved.  S.  Pitt,  Sutton, 
Surrey.  From  W.  B.  Hollingshead,  East  Chester,  U.S.A. 
Eng.  Pat.  5113,  March  6,  1896. 

The  improved  bath  is  made  as  follows: — 12  parts  by 
weight  of  ammonium  cyanide  dissolved  in  three  times  its 
bulk  of  water  at  a  temperature  of  110°  F. ;  01  parts  by 
weight  of  potassium  tartrate  (neutral)  dissolved  in  about 
three  times  its  bulk  of  water  at  about  110"  F. ;  27  parts  of 
a  mixture  of  oxide  of  copper  and  water  mixed  to  a  pasty 
consistence,  the  last  two  ingredients  are  then  mixed,  the 
potassium  tartrate  forming  the  solvent  for  the  cuprie 
hydrate.  The  ammonium  cyanide  is  then  added  to  the 
mixture  and  a  quantity  of  water  equal  in  bulk  to  about 
three  times  that  of  the  other  two  ingredients  is  added  to 
reduce  the  bath  to  a  proper  strength  for  use.  The 
potassium  tartrate  may  be  replaced  by  Rochelle  salt. 

— G.  H.  R. 


XII.-FATS,   OILS.  AND  SOAP. 

Wool  Oils.     J.  Lewkowitseh.     J.  Soc.  Dyers  and  Col., 
1896, 12,  60. 

The  so-called  wool  oils  used  for  lubricating  the  wool  in 
wool  spinning  may  be  sub- divided  into  (<i)  fatty  oils, 
(b)  oil  emulsions,  (c)  solutions  of  soap.  Mineral  oils  by 
themselves  are  unsuitable  for  oiling  wool,  though  they  are 
largely  used  for  the  adulteration  <>f  fatty  oils  intended  for 
the  woollen  industry.  The  fatty  oils  used  are  olive  oil, 
lard  oil,  oleine  (oleic  acid),  distilled  grease  oleine,  black 
recovered  oil,  "  seek  oil,"  and  brown  (grease)  oil.  The 
emulsion  oils  are  chiefly  aqueous  solutions  of  soda  or 
ammonia,  containing  larger  or  smaller  proportions  of  oleic 
acid  soap  and  mineral  oils  held  in  solution  by  them.  The 
soap  solutions  are  represented  by  solutions  of  castor  oil 
soap,  or  of  a  neutral  alkali  salt  of  sulphoricinoleic  acid. 
The  valuation  of  wool  oils  is  governed  by   the  principle 
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that;  as  they  miM  be  easily  removable  in  the  scouring,  they 
should  not  contain  any  drying  oils  or  their  fatty  acids,  nor 
any  resin  oil  or  resin  acid.  Whether  mineral  oils  are 
permissible  in  wool  oils  has  not  been  satisfactorily  decided 
yet,  some  investigators  tixiiif;  the  practicable  limit  of  the 
admixture  of  mineral  to  tatty  oils  at  80  per  cent.,  others  at 
per  cent.,  whilst  others  maintain  that  they  should  he 
altogether  excluded.  Wool  oils  should  produce  as  little 
heat  as  possible,  both  in  the  stored  raw  material  and 
during  the  working  of  the  oiled  material.  Therefore  the 
flash  point  of  an  oil  and  its  liability  to  cause  a  fireor  favour 
its  spreading,  are  matters  of  the  greatest  importance,  and 
the  charges  of  lire  insurance  companies  are  in  direct  pro- 
portion to  the  quantity  of  unsaponifiable  matter,  hydro- 
carbons, in  wool  oils.  The  determination  of  the  flash  point 
and  of  the  amount  of  unsaponifiable  matter,  are  therefore 
most  important  in  the  analysis  of  wool  oils.  But  the  last- 
named  factor  should  not  be  determined  by  difference  as 
is  frequently  done,  but  should  be  estimated  directly,  as  in 
the  presence  of  wool  grease  or  its  distillates  in  wool  oils, 
much  of  the  unsaponifiable  matter  may  consist  of  a  solid 
alcohol  (cholesterol).  The  flash  point  is  determined  bj 
the  open  test,  and  the  liability  to  spontaneous  combustion 
in  Richard's  or  preferably  Mackey's  apparatus.  The 
objection  of  the  insurance  companies  to  neatsfoot  or  tallow 
oil  is  strange,  considering  their  approval  of  the  certainlj 
dangerous  fish  oil.  .Moreover,  the  admission  of  the  latter 
renders  the  detection  of  the  prohibited  cotton-seed  oil 
almost  an  impossibility. 

In  the  discussion  following  the  paper  it  was  remarked 
that  the  elimination  of  mineral  oils  from  wool  in  the 
scouring  process  is  a  very  difficult  matter,  and  that, 
indeed,  the  excess  of  soap  required  for  .this  purpose  partially 
neutralised  the  saving  in  the  original  price  of  the  wool  oil. 
Al-o  fatty  oils  may  offer  considerable  resistance  to  their 
removal  from  the  fibre  in  the  scouring  process  when  th. y 
had  had  time  to  undergo  oxidation,  and  for  this  reason, 
from  the  spinner's  point  of  view,  an  oil  was  the  more 
objectionable  the  more  readily  it  would  undergo  oxida- 
tion, and  the  interest  of  the  insurance  companies  tended 
in  exactly  the  same  direction,  since  the  liability  of  an 
oil  to  induce  spontaneous  combustion  was  directly  pro- 
portional to  its  readiness  to  undergo  oxidation.  Any  oil 
possessing  an  iodine  number  of  from  80  to  90  would  be 
quite  safe;  if  it  went  bevond  100  it  would  be  absolutely 
useless  as  a  wool  oil.  as  aiso  if  the  rise  of  temperature  on 
mixing  with  sulphuric  acid  were  considerable. — C.  O.  V\  . 

Wool  Grease,  Composition  of.     L.  Darmstaedter  and 
.1.  Lifschiitz.    Ber.  29,  1896.  G18— 622. 

The  alkaline  liquid  obtained  from  the  partial  saponification 
of  wool  grease  was  separated  by  the  authors  (this  Journal. 
1S96,  206)  into  a  soluble  and  an  insoluble  portion.  From 
the  latter  the  authors  obtained  two  new  alcohols  which  they 
propose  to  term  "  lanestols,"  whilst  the  former  was  divided 
by  a  process  of  fractional  neutralisation  into  three  distinct 
soaps  which  have  now  been  submitted  to  a  closer  examina- 
tion. The  first  of  these  proves  to  be  chiefly  the  potassium 
salt  of  carnafibie  acid,  whilst  the  second  contaius  potassium 
myristate.  The  third  fraction  consists  principally  of  foreign 
fatty  acids,  derived  from  the  soap  used  in  washing  the  wool, 
which  constitute  from  'Jit  to  28  per  cent,  of  commercial 
iol  grease,  together  with  a  small  quantity  of  mynstic  acid. 
From  the  properties  of  the  above  soaps  and  the  acid- 
resulting  therefrom  it  appear-  that  the  carnaubic  acid  .- 
identical  with  that  described  by  Stiircker  (Ann.  d.  (  hem. 
223  306;  this  Journal,  1884,  us),  and  the  mynstic  acid 
with'those  acids  described  bj  Play-fair,  Krafft,  and  Heinz. 

I.anolnnun'  Anhydricum,   Adeps    Lanx    and    Wool-Fat. 

Von  < 'o,  henhausen.      1  >ingl.  Polj  t.  .1 .  1  896,  299,  256. 

See  under  XXIV.  pag(   180. 

Colza  Seeds,  Adulteration  of.    Journal  de  Pharm.  [6], 
iii..  131. 
Pajoi   gives  a  case  of   adulteration  of  colza   seeds,  with 
grainsof  avarietj  of  mustard  known  as  '  suave  '  ind 


of  Brassica  Juncea,  both  being  artificially  tinted  with  a 
coating  of  blue  colouring  matter  —  a  kind  of  litmus. 
.Maceration  in  water  revealed  the  fraud,  a  blue  solution 
being  afforded  giving  with  acids  a  rose  coloration,  restored. 
to  blue  by  alkalis.  This  sophistication  it  is  alleged  was 
carried  out  in  Germany.  The  coloured  seeds  are  far  below 
the  market  value  of  true  colza  seeds,  and  yield  111  to  12 
per  cent,  less  oil.  The  oil-cake  could  not  be  honestly 
employed  as  cattle  food,  and  the  article,  it  is  significantly 
added,  was  only  fit  for  manure. 


(  W  /  . 


Oil. 


A.  Jorissen.      (hem.  Zeit.  Rep.  20, 
[30],  103. 


According  to  the  Belgian,  French,  German,  and  Swiss 
pharmacopoeias,  this  is  the  white  oil  derived  from  the 
fresh  liver  of  the  cod,  Gadus  Morrhua.  In  the  Russian 
pharmacopoeia  that  from  the  dorsch,  (r.  Callarias  is  also 

official. 

The  author  has  examined  the  reactions  given  for  pure 
cod  liver  oil  by  these  different  authorities,  which  are  not, 
in  his  opinion,  always  in  accord. 

A  specimen  of  oil  prepared  according  to  the  directions 
of  the  "Codex  Francais"  had  a  specific  gravity  of  0*929 
at  15°  G,  while  three  samples  obtained  from  different 
druggists  in  Liege  gave  from  0' 924— 0' 9285.  A  mixture 
of  equal  parts  of  cod  liver  oil  (0*929)  and  cotton-seed  oil 
had  a  gravity  of  0-9225.  By  the  action  of  concentrated 
sulphuric  acid  on  an  oil  known  to  be  pure,  the  author 
obtained  i  reddish  violet  colour.  This  is  given  as  character- 
istic of  a  pure  product  by  the  Swiss  pharmacopoeia.  With 
fuming  nitric  acid  there  was  a  rose-red  colour,  which 
changed  gradually  into  yellow.  The  oil  from  the  liver  of 
Gadus  Carbonarius  gave  with  fuming  sulphuric  acid  a 
violet  blue  colour,  soon  changing  to  brown.  Oils  of 
different  origin  showed  a  difference  in  the  separation  of 
solid  glycerides  when  exposed  to  cold.  Some  samples 
purchased  at  Liege  gave  no  deposit,  while  those  prepared 
by  the  author  invariably  did  so,  though  the  bulk  of  the 
oil  remained  fluid.  Others  again  deposited  so  much  that 
the  oil  could  no  longer  be  poured  out.  The  refractive 
power  of  liver  oils  (determined  by  the  Zeiss  refractometer) 
was  changed  by  the  addition  of  vegetable  oils.  Variations 
were  obtained  with  the  different  kinds  of  cod-liver  oil  in 
the  rise  of  temperature  with  sulphuric  acid.  In  a  sample 
from  Ostend  the  temperature  rose  to  lit  ('.,  while 
in  three  bought  in  Liege  the  rise  was  to  93",  104°, 
and  107°  C.  respectively.  A  liver  oil  which  showed  a 
blue  colour  with  nitric  acid  gave  as  the  final  temperature 
85  C,  anil  a  mixture  of  equal  parts  of  official  cod-livi  I 
oil  and  cotton-seed  oil  gave  Bl    C. — C.  A.  M. 


Oils,  Oxidation  of;  Researches  on  the  Determination  oj 
the  Degrei  of.  M.  W.  Bishop.  .Mont.  Scient.  1896, 
■j.V.i  -264. 

See  under  XXIII.,  page  475. 

Wax,  Analysis  by  Cold  Saponification.     11.  Henrique-. 
Zeits.  angew.  C'hem.  1896,  [8],  221. 

See  under  XXIII.,  pajc  476. 

Liquid  Fats,tl.i  Saponification  and  Saponification  Number 

of.     1>.  llohle.     M.tt.  aus  den  Konigl.  tech.  Versuchsanst. 
ZU  Merlin,  1896.  14,  [I],  82. 

See  under  XXIII.,  page  176. 


PATENT. 

Soap    Extract,  a    New  or  Improved,  and  */   Proa 
Manufacturing    tin     Same.      A.    I.uhu.    Ritterhausei  . 
Barmen,  Germany.     Eng.  Pat  7112,  April  11,  1895. 

■■lsu  parts   of  soda  are  dissolved  in  80 3  parts  oi 

water.      In   this  solution   is    allowed    to   melt    Jon   parts  of 
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jure  soap  having  a  base  of  turpentine  and  ammonia,  to 
•which  is  added  200  to  300  parts  of  dried,  sifted,  neutral 
-soap.  The  soap  thus  obtained  is  shredded  or  divided  into 
threads  or  filaments  and  mixed  by  continual  agitation  with 
a  pulverised  neutral  soap  in  the  proportion  of  100  parts  of 
■the  former  to  200  parts  of  the  latter,  two-thirds  per  cent, 
of  caustic  ammonia  being  added  thereto." — L.  A. 


X1IL— PIGMENTS,  PAINTS;  EESINS, 
VARNISHES ;  INDIA-RUBBER,  Etc. 

(.4.)— PIGMENTS,  PAINTS. 
PATENT. 

Figments,  Sulphate  of  Lead  and  Lead ;  Improvements  in 

the  Manum<  tar,    of.     H.   R.   Gregory,  London.      Eng. 
Pat.  9891,  May  18,  "l89o. 

A  mixture  of  galena  and  magnesite  in  equivalent  projH.r- 
tions  is  roasted,  treated  with  water  and  sulphuric  acid  for 
12  hours,  and  the  soluble  matter  removed.  The  residue  is 
lioiled  for  one  hour  with  a  slight  excess  of  caustic  alkali ;  the 
lead  hydrate  washed,  dissolved  in  nitric  acid,  and  precipi- 
tated again  as  sulphate.  Other  alkaline  earths  may  be  used 
in  the  roasting;  but  if  ehalk  be  employed,  the  mans  requires 
treating  with  a  weak  solution  of  sodium  carbonate  for 
several  days  to  decompose  the  crude  sulphate  of  lead. 

To  improve  the  quality  of  the  pigment  100  parts  of  the 
sulphate  are  boded  with  about  9  parts  of  caustic  lime  or 
o  parts  of  magnesia.  The  resulting  substance  is  thoroughly 
washed  and  dried. — F.  H.  L. 

(B.)— RESINS,  VARNISHES. 

Varnishes,  Noteson  the  Drying  of,     L.  E.  Andes. 
Chem.  Zeit.  1896,  20 j  307. 

By  the  addition  of  a  certain  limited  amount  of  mineral  oil 
to  linseed  varnish,  the  drying  of  the  latter  may  be  retarded, 
or  even  completely  prevented.  If,  however,  the  adulterant 
be  introduced  in  sufficient  quantity,  it  is  found  that  a  thin 
film  of  the  substance  on  exposure  to  air  separates  into  two 
layers;  the  true  varnish  absorbing  oxygen  and  drying  in 
the  usual  manner,  whilst  the  lubricating  oil  remains  on  the 
surface.  A  mixture  of  equal  parts  of  linseed  varnish,  drying 
resin  oil,  and  mineral  oil  behaves  in  a  similar  manner,  the 
two  former  drying  together  and  the  latter  separating  out. 
A  parallel  result  was  also  obtained  by  the  addition  of  excess 
of  turpentine  to  a  spirit  varnish.  Experiments  were  tried 
as  to  the  possibility  of  improving  the  working  qualities  of 
such  a  medium  (i.e.,  lowering  the  speed  of  its  drying)  by 
mixing  in  turpentine,  when  a  point  was  reached  at  which  the 
varnish  worked  better  under  the  brush,  but  dried  almost 
instantaneously,  separating  as  before  into  two  distinct 
layers,  dry  varnish  underneath  and  turpentine  above. 
When  the  latter  had  evaporated,  the  varnish  was  found  to 
have  a  matt  surface.  Smaller  amounts  of  turpentine  may 
be,  and  often  are,  added  to  spirit  varnishes  without  harmful 
results  ;  the  mixtd  solvents  evaporating  together.  In  the 
case  of  oil  varnishes  where  the  turpentine  is  adulterated 
with  petroleum  spirit,  the  only  effect  of  the  sophistication 
is  to  hinder  the  drying  of  the  material,  without  influencing, 
however,  the  durability  of  the  final  product. 

It  is  suggested  that  this  phenomenon  of  separation  should 
be  employed  as  the  basis  of  a  method  for  testing  the  purity 
of  any  sample  of  linseed  oil  varnish. — F.  II.  L. 

Paraffin,  Pine  Resin  in,  Detection  and  Determination  of. 
T.Klimont.  Chem.  Rev.  it.  d.  Fett-  u.  Harz-Ind.  1896, 
[38],  76. 

See  under  XXIII.,  page  475. 

Linseed  Oil,  Linseed  Oil  Varnish  and  Oil  Colours  [Resin 
and  Resin  Oil]  ;  Simple  Method  of  Testing.  R.  Hefel- 
manu  and  P.  Mann,  Pharm.  Central  H.  N.F.  1895,16, 
685. 

See  under  XXIII.,  page  47"). 


(C.)— INDIA-RUBBER,  &c. 

India-Rubber  Tubing,  Action  of  Coal-Gas  upon.     H.  Gros- 
hcintz.     Bull.  Soc.  lud.  Mulhouse,  189t',,  7:;. 

See  under  XVIII.  15.,  page  466. 

PATENTS. 

Plastic  Mixtures  [Rubber  or  Horn  Substitutes]  or  Com- 
pounds; Improvements  in  the  Manufacture  of.  L.  F.  A. 
Magdolf,  Berlin.     Eng.  Pat.3412,  Feb.  14,  1896. 

A  resin,  such  as  shellac,  copal,  &c.  is  dissolved  in  alcohol 
and  mixed  with  some  insoluble  material  such  as  chalk, 
powdered  glass,  &c,  the  weights  of  the  ingredients  being  in 
proportion  to  their  respective  specific  gravities.  The  mixture 
is  well  stirred  and  precipitated  by  the  addition  of  water;  the 
deposit  being  finally  dried,  compressed,  powdered,  and 
melted  into  the  desired  shape. 

The  composition  is  adapted  for  the  manufacture  of  buttons, 
door  handles,  and  insulators. — F.  11.  I.. 


XIT .—TANNING.  LEATHER,  GLUE.  SIZE. 

The    Sweating   Process    in    the    Tannery.      \V.   Sehniitz- 

Dumout.     Dingler's  polyt.  Jour.  1896,  300,  139—1  1 1. 
Villon  (  Traite  pratique  dc  la  fabrication  des  cuirs  el  du 

travail  despeau.r,  1889)  claims  to  have  traced  the  loosening 
of  the  hair  in  the  sweating  process  to  the  putrefactive  action 
of  a  specific  bacterium  which  he  styles  the  bact&rie  pillihe; 
this  organism  is  aerobic  and  feeds  upon  the  hair  substance 
(pilline),  converting  it  into  leucine,  tyrosine,  butyric  acid, 
margaric  acid,  and  ammonia ;  the  ammonia  dissolves  the 
coriin  and  thus  swells  the  hide.  Villon  further  claims  that  he 
has  obtained  pure  cultures  of  this  bacterium  on  ammoniacal 
gelatin — ammonia  having  an  inhibitory  effect  upon  other 
bacteria — and  to  have  inoculated  sterilised  hide  therewith, 
when  an  evolution  of  ammonia  and  loosening  of  the  hair 
followed. 

The  author  criticises  the  experiments  on  which  Villon 
bases  his  conclusions,  mi  the  ground  that  the  method  adopted 
for  obtaining  antiseptic  conditions  was  not  sufficiently  drastic. 
He  next  describes  in  detail  some  experiments  which  he  has 
himself  conducted  with  the  hope  of  confirming  Villon's 
results.  Sterilisation  of  hide  by  exposure  to  a  temperature 
of  50°  C.  for  24  hours,  followed  by  10  minutes  at  1 10°  C. 
(the  method  adopted  by  Villon)  was  found  to  be  impossible. 
Recourse  was  therefore  had  to  the  use  of  antiseptics,  and 
carbon  bisulphide  in  the  form  of  potassium  ethyl  dithio- 
carbonate  (potassium  xanthogenate)  was  employed  as  being 
easily  removed  by  washing  and  not  deleterious  to  the  hide. 

The  following  conclusions  are  drawn  : — A  dilute  solution 
(1 — 0-25  per  cent.)  of  potassium  xanthogenate  will 
gradually  kill  all  micro  organisms  existing  in  hide  from 
which  the  hair  has  not  been  removed,  without  changing  the 
hide  to  a  perceptible  extent,  even  after  half  a  year's 
immersion.  A  short  exposure  (24 — 48  hours)  to  this 
antiseptic  will  prevent  general  putrefaction,  but  will  not 
destroy  a  streptococcus  which,  by  decomposing  the  rete 
mafpighii,  loosens  the  hair.  The  organisms  which  remain 
active  in  this  way  evolve  ammonia  without  any  marked 
quantity  of  other  odoriferous  compounds,  and  are  appa- 
rently killed,  before  there  has  been  any  attack  on  the  hide 
fibre,  by  the  decomposition  products  of  the  rete  malpighii 
cells.  The  idemity  of  these  micro-organisms  with  a  known 
form  remains  to  be  proved;  so  far,  a  tendency  of  tin- 
colonies  to  develop  in  the  form  of  an  intricate  and 
extensive  net  work  seems  to  characterise  this  streptococcus. 

It  is  proposed  that,  in  the  very  probable  event  of  a  pure 
culture  of  the  bacterium  which  is  responsible  for  the 
loosening  of  the  hair  in  the  sweating  process  being  obtained, 
a  rational  system  of  sterilising  the  hide  by  carbon  bisulphide 
vapour  and  then  inoculating  it  with  the  necessary  bacterium, 
shall  be  followed  by  the  tanner  who  unhairs  by  sweating. 
An  apparatus  for  accomplishing  this  end  is  represented  in 
the  figure,  in  which  A  is  a  sheet-iron  box  suspended  1>\  a 
chain  working  over  a  pulley,  so  that  the  hides  B  may  be 
readily  placed  in  position.  The  edges  of  the  box  rest  in 
the  seal    C,  containing  water,  to  which  an  antiseptic  lias 
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been  added.  The  carbon  bisulphide  may  be  sprayed  into 
the  chamber  by  a  suitable  pulveriser,  and  may  be  removed 
when  sterilisation  is  1 iplete,  bj  a  current  of  air  led   in 


through  the  pipeD,  having  been  previously  passed  through  a 
system  of  hot  tubes,  and  out  through  the  pipe  E.  The 
pure  culture  of  the  unhairing  bacterium,  suspended  in 
water,  is  sprinkled  on  to  the  hide  through  the  pipe  F. 

—A.  G.  B. 

PATENTS. 
/..  ather,    Imitation     or     Artificial :    Improvements    in    the 
Manufacture  of.     H.  Schmiedel,  Vieuua,  Austria.     Kug. 
Pat.  8215,  April  25,  1895. 

A  linen  or  cotton  fabric  is  glued  on  to  strong  paper, 
then  painted  with  water  colours,  aniline  colours,  or  a 
lacquer  made  of  shellac  dissolved  in  diluted  borax  solution, 
or  of  tannin  or  caseine,  and  finally  calendered  and  em- 
bossed by  calendering  and  goffering  rollers.  The  material 
serves  for  binding  books  and  for  other  fancy  purposes  to 
which  leather  is  applied. — A.  G.  B. 

Soluble  Colloids,  such  as  Gelatin  ami  Isinglass,  Improve- 
ments in  the  Formation  and  Preparation  of.  E.  J.  Hills, 
Glasgow.     Eng.  I'at.  SS47,  May  -1,  1895.  ' 

\.  .  "KiuNG  to  one  modification  of  this  invention,  gelatin 
or  a  gelatin  containing  a  gelatinous  substance,  is  heated 
with  a  solution  of  fixed  alkali.  In  a  short  time  a  gelatin 
compound    is    formed    which    remains    liquid    in  the  cold. 

The  proportion  of  alkaline  material  necessary,  depends 
partly  on  the  nature  of  the  gelatin  under  treatment.  A 
fair  sample  of  gelatin  can,  in  general,  be  permanently 
liquefied  by  heating  it  at  100"  C.  with  about  five  times 
:t^  weight  of  water  and  one-twentieth  of  its  weight  of  slaked 
lime  for  two  hours  ;  in  many  cases  a  smaller  proportion  of 
water  will  suffice. 

Another  modification  consists  in  dissolving  the  gelatin 
in  about  10  times  its  weight  of  water,  keeping  the  solution 
at  a  temperature  distinctly  above  its  setting  point,  and 
seeding  it  with  microbes  capable  of  permanently  liquefying 
gelatin.  Bacillus  liquefaciens,  for  example,  succeeds  well. 
After  three  days  it  will  cenerally  be  found  that  the  solution 
remains  permanently  liquid  in  the  cold.  The  addition  of 
a  small  proportion  of  meat  extract,  together  with  a  trace 
of  sodium  carbonate,  will  accelerate  the  action  of  the 
microbes. 

By  either  process,  non-corrosive  colloid  products  of  value 
as  gums,  thickenens,  detergents,  emulsifiers,  and  media 
for  photo-lithographic  and  other  photographic  purposes  are 
obtained, — A.  G.  B. 

Whalebone,  Imitation  ;  Improvements  in  the  Manufacture 
of.  .1.  Baier,  London.  Eng.  Pat.  10,193,  May  2:),  1895. 
Sinew  s,  muscles,  guts,  and  other  p. .its  of  animals  are  first 
thoroughly  cleansed  from  adhering  skins,  and  fatty  or 
meaty  [■arts,  then  soaked  in  soda,  salt,  or  other  preserving 
agent,  then  treated  with  a  solution  of  oxide  of  zinc,  which 
acts  as  a  deodoriser,  and  subsequently  steeped  in  water  for 
one  or  two  days.  The  material  is  then  passed  through  a 
solution  of  sulphate  of  iron — say,  1  lb.  of  sulphate  of  iron 
to  Jr  ton  of  the  material  to  be  treated — and  subsequently 
immersed  for  a  day  or  more  in  a  suitable  mixture,  say,  of 
lb.  of  carbonate  oi  potash,  5  galls,  of  spirits  of  wine,  and 

10  oz.   of    saffron,   to    \    ton   of    the    material,    but  other 
-..tile  chemicals  which  will  give  the  necessary  elasticity 

may  be  substituted  if  desired.     The  soaked  material  is  dried 


in  suitable  frames  below  90°  P.,  and  cut  up  in  the  desired 
form.  Greater  elasticity  may  be  imparted  by  immersion  ir» 
nil,  sucb  as  linseed  or  poppy  oil,  at  90" — 100  F.  for  Id 
hours. — A.  G.  B. 

Substituti  for  II  halt  bone,  A  New  and  Improved  Many 

t  nre  of  a  .Material  suitable  as  a.    G.  L.  A.  Kuhleuiauu  ant 
.1.  Baier,  London.     Eng.  Pat.  2090,  Jan.  29,  189S. 

Tins  specification  is  virtually  identical  with  the  preced 
one.     The  substitute  is  called  "  Myoline." — A.  (J.  B. 

Whalebone,  Artificial  or  Imitation.     W.   HunkemSller, 
Amsterdam,  Holland.      Eng.  Pat.  1214.  Jan.  17,  189G. 

The  sinews  or  tendons  and  other  similar  parts  of  oxen, 
buffaloes,  and  horses,  in  a  fresh  or  salted  condition,  are 
soaked  in  a  Bolution  of  chrome  alum,  to  which  is  adde  1 
chloride  of  sodium  up  to  one-twentieth  of  the  weigh)  of  the 
alum.  After  being  superficially  dried,  the  tendon  is  Battened 
out  to  the  desired  thickness  and  cut  according  to  require- 
ments. In  some  cases  the  outer  membrane  is  detached  fi 
the  oore,  flattened,  and  cut  into  strips. — A.  G.  B. 

Horn-like  Material.  An  Improvement  in  the  Treatment  oj 
Skins  for  Producing  a.  ('.  Marter  and  .1.  Levy,  Loudon. 
Fug.  Pat.  47i8,  March  2,  1896. 

In  addition  to,  or  instead  of,  the  application  of  linseed  oil, 
descriped  in  Specification  1820  of  1895  (this  Journal  1896, 
208),  other  oils  aud  oleaginous  substances,  such  as  cotton 
seed,  rape,  cocoa-nut,  and  other  vegetable  oils,  also  animal 
and  fish  oils,  vaseline,  paraffin,  stearin  wax,  and  the  like,  or 
mixtures  of  these,  may  be  applied  to  the  prepared  skins. 

—A.  G.  B. 


XV.-MANURES,  Etc. 

"  Available"  Phosphoric  Acid  in  Basic  Slag,  Estimation 
of,  by  Direct  Precipitation  with  Magnesia  Mixture, 
W.  Hoffmeister.     Chem.  Zeit.  20,  305. 

.See  under  Will.,  page  474. 

PATENTS. 

Inoculation   of  Soil  for  the    Cultivation   of  Leguminout 

Plants,  Improvt  no  nts  relating  to  the.  Dr.  F.  Nobbe  and 
Dr.  L.  Hiltner,  Tharand,  Germany.  Eng.  Pat.  11,41  I 
June  12.  1895. 

The  inventors  find  that  the  nitrogen-transforming  bacteria 
proper  to  the  l.eguminos.e.  and  obtained  by  Von  Beyerrinck, 
when  introduced  into  soil  free  from  the  bacteria,  produce, 
in  accordance  with  his  statements,  the  root  nodules  or 
tubercles  on  the  plants  having  papilionaceous  Bowers,  these 
growths  being  capable  of  assimilating  free  nitrogen.  Thus, 
a  soil  containing  no  assimilable  form  of  nitrogen,  when 
inoculated  with  these  bacteria,  will  produce  a  rich  yield 
from  the  growth  of  Leguminosse,  which  plants  without  sucb 
inoculation  would  have  starved. 

Pure  colonies  of  the  active  bacteria  for  the  Leguminoss 
are  obtained  in  agar-gelatin,  with  suitable  additions,  such  as 
sugar,  asparagin,  or  the  green  substance  of  the  plant,  placed 
in  glass  tubes.  Or  the  bacteria  can  be  prepared  in  fluid 
cultures.  The  contents  of  a  tube  arc  dissolved  in  from 
1  to  :(  litres  of  water,  previously  mixed  with  one  of  the 
named  substances,  and,  immediately  before  sowing,  the 
emulsion  is  poured  over  the  seeds,  the  contents  of  three 
tubes  sufficing  for  20  kilos,  of  clover  seeds  ;  the  whole  is 
then  mixed  with  sand  or  earth  until  its  condition  is  suit- 
able  for  sowing  in  the  soil.  Instead  of  this  method,  a 
small  quantity  of  sand  or  earth  may  be  moistened  with 
the  bacteria-charged  emulsion,  and.  after  air-drying,  be 
worked  into  the  soil. — K.  S. 

Fertilising  In/  the  Aid  of  Artificial  Nitrogenous  Manor, . 
Improvements  in.  H.  Mehner,  I  harlottenburg,  German). 
Eng.  Pat.  12,170,  June  27,  1895. 

The  invention  consists  in  applying  silicon  nitride,  alone  or 
mixed  with  other  substances   that  will   not  expel  ammonia, 
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sach  as  kainite,  to  the  soil  as  niaDure.      The  silicou  nitride 
slowly  develops  ammonia,  under  the  influence  of  moisture 
and    of    carbonic   acid,   thus    supplying    plants    with    the 
e  lessary  nitrogen. — E.  S. 

XVI.— SUGAR.  STAECH,  GUM,  Etc. 

Wood-wool,   Use  of,  in   Sugar  Manufactories.     Herzfeid. 

Zeits.  Rfibenzucker  Ind.  1S96,  46,  92. 
After  a  series  of  experiments   the  author,  confirming   the 
statements  of  Eugel  and  Siegert,  advises  that  wood-wool   or 
sawdust  should  he  used  in  an  unprepared  condition,  other- 
wise trouble  will  be  experienced  in  working. — J.  L.  B. 

Basic  Lead  Acetate,  Behaviour  of,  towards  Sugar  Solutions. 
H.  Svoboda.  Zeits.  d.  Ver.  Rabenzucker  Ind.  1890.  46, 
481. 

See  under  XXIII.,  page  4  77. 

Sjj  ent  Molasses  {Stronlia  and  Lime  Processes),  Electrolysis 
of ,  Influence  on  the  Composition  of  the  Ash.     Zeits.  f. 

Klektrochem.  1896,  573 — 577. 

Tjie  author  investigates  the  question  as  to  whether  a 
substantial  improvement  (as  regards  elimination  of  chlorine) 
in  the  quality  of  the  crude  potash — obtained  as  a  by- 
product in  sugar  manufactories  by  the  incineration  of  spent 
molasses — may  be  effected  by  the  electrolysis  of  such 
molasses  prior  to  incineration.  Experiments  were  made  on 
a  small  scale  only  (2 — 3  litres  of  liquid — currents  of 
;  i — 100  watts).  The  best  result-  as  regards  current 
efficiency  and  increase  in  the  proportion  of  potassium 
earbouate  were  obtained  by  operating  on  highly  concen- 
trated liquids,  and  without  the  use  of  a  porous  septum 
between  the  electrodes.  For  example  :  —specific  gravity  of 
spent  molasses,  44 =  B. ;  composition  of  ash  before  electro- 
lysis, KX'lt,  53-44  per  cent.;  Xa-X'Oa,  20-89  per  cent.; 
KC1,  13~-98  per  cent.:  K  So.,  7-77  per  cent.;  loss,  Sec, 
2  per  cent.  ;  after  electrolysis.  K2C03,  64-44  per  Cent.  : 
Xa:C«  >:„  18-4:2  per  cent.;  KG,  o:74  per  cent.:  K  si  i  , 
5-89  per  cent. ;  loss,  &c,  5  '51  per  cent. 

With  weaker  liquids,  the  results  were  less  satisfactory, 
probably  because  a  portion  of  the  current  goes  to  waste  in 
decomposing  water.  In  any  case  the  anode  (carbon)  is 
strongly  attacked  by  the  chlorine  set  free  ;  whilst  a  non- 
conducting layer  of  lime  and  strontia — which  must  be 
frequently  scraped  off— is  deposited  on  the  cathode.  From 
a  monetary  point  of  view,  the  improvement  effected  appears 
to  be  balanced  by  the  cost  of  the  power  consumed,  electrodes, 
A;e.  On  the  other  hand  the  process  would  offer  decided 
advantages  if — and  this  point  requires  further  investigation 
— the  chlorine  liberated  by  the  current  were  found  suitable 
for  the  production  of  bleaching  powder. — H.  T.  P. 

Sugars  in  Fruit  Essences,  Syrups,  Liqueurs,  Preserves, 
and  Honey,  Estimation  of.  De  Raczkowski.  Mouit. 
Scient.  1896,  19. 

Sei  under  XXIII .,  page  47 7. 

XVII.— BREWING.  WINES,  SPIRITS,  Etc. 

Water,  Fermentative  Changes  in.     \\".  E.  Adeney.     Trans. 
Royal  Dublin  Soc.  V.,  Part  II. 

The  author  describes  the  method  and'  special  apparatus 
which  he  has  used,  for  studying  quantitatively  the  changes 
Id  composition  of  the  dissolved  gases  in  liquids,  which  may 
accompany  fermentative  changes  in  the  same. 

He  draws  the  following  conclusions,  among  others,  from 
his  experiments  recorded  in  this  paper  : — 

That  it  is  possible  to  demonstrate  that  the  fermentation 
of  substances  under  aerobic  conditions,  and  in  the  presence 
of  organisms  usually  present  in  water,  takes  place  pro- 
gressively in  two  distinct  stages  :  (1)  That  in  which  the 
organic  substances  are  completely  broken  down,  the  carbon 
and  nitrogen  being  largely  converted  into  carbonic  anhy- 
dride and  ammonia,  a  little  organic  matter  remaining  as 
such,  but  in  an  altered  form ;  and  (2)  that  in  which 
ammonia  is  oxidised  to  nitrous  or  nitric  acids,  or  both. 

That  the  first  stage  of  fermentation  must  be  complete 
before  the  second  stage  can  set  in. 


That  the  organic  substances  which  result  as  products  of 
the  first  >tage  of  fermentation  may  undergo  further  change 
during  the  subsequent  stage,  and  give  rise  to  the  forma- 
tion of  carbonic  anhydride,  and  possibly  also  to  nitric  acid. 
That  peaty  matters  when  present  alone  in  a  water,  undergo 
very  slow  change,  but  when  present  with  ammonia  com- 
pounds in  water  they  readily  undergo  fermentation,  together 
with  the  ammonium  compounds,  just  as  the  organic  matters, 
which,  as  above  stated,  are  formed  during  the  first  stage  ot 
fermentation  of  animal,  vegetable,  or  artificial  organic  sub- 
stances do,  during  the  after-fermentation  of  ammonium 
compounds,  which  may  have  been  also  foimed  thereby,  or 
which  may  have  been  previously  present  or  added. 

That  the  above-mentioned  fermented  organic  matters,  and 
also  peaty  matters,  appear  to  determine  the  nitric  fermen- 
tation of  ammonia,  since  in  their  complete  absence,  similar 
organisms  being  present,  only  nitrons  acid  is  obtained. 

That  during  tlie  intermediate  stages  of  a  fermentation  of 
mixed  peaty  matters  and  ammonium  compounds,  various 
interchanges  between  the  two  appear  to  take  place,  the 
character  and  extent  of  which  apparently  depend  on  the 
relative  quantities  of  peaty  matters,  ammonia,  and  dissolved 
oxygen  pre-ent.  and  also  on  the  character  of  the  peaty 
matters  themselves  whether  they  have  been  freshly  formed, 
or  have  undergone  any  previous  fermentative  changes. 

That  in  the  presence  of  small  quantities  of  peaty,  or  other 
fermented  organic  matters,  carbonic  anhydride  and  ammonia 
may  become  "fixed"'  during  fermentation,  in  appreciable 
quantities,  no  doubt,  from  Winogradsky's  researches,  to 
form  organic  matter. 

That  the  formation  of  1  part  by  weight  of  nitrous 
nitrogen  during  the  fermentation  of  ammonia,  in  the  com- 
plete absence  of  organic  matter,  is  attended  by  the  consump- 
tion of  about  4  •  -2  parts  by  weight  of  oxygen." 

That  for  >imilar  volumes  of  oxygen  consumed,  the 
quantity  of  nitrogen  oxidised  during  the  fermentation  of 
ammonia  iv  distinctly  greater  in  the  presence  of  peaty  or 
other  fermented  organic  matter  than  in  their  absence. 

That  for  similar  volumes  of  atmospheric  oxvgen  con- 
sumed, the  quantities  of  carbonic  anhydride  and  of  ammonia 
"  fixed  "  are  also  more  appreciable  in  the  presence  of  those 
organic  matters  than  in  their  absence. 

That  the  observed  facts  in  reference  to  nitrification  may 
be  summarised  as  follows  :  — 

fa.)  The  nitrous  organisms  of  soil  thrive  in  inorganic 
solutions  containing  ammonia. 

(6.)  The  nitric  organisms  of  soil  are  gradually  killed,  oi 
lose  their  vitality,  in  organic  solutions  containing  ammonia, 
(c.)  The   nitric   organisms   of  soil    thrive    in   inorganic 
solutions  containing  nitrites. 

_  ((/.)  The  nitrous  organisms  cannot  oxidise  nitrites  to 
nitrates  in  inorganic  solutions. 

(e.)  The  presence  of  peaty  or  humus  matters  appears  to 
preserve  the  vitality  of  nitric  organisms  during  the  fermen- 
tation of  ammonia,  and  establishes  conditions  whereby  it  is 
possible  for  the  nitric  organisms  to  thrive  simultaneously  in 
the  same  solution  with  the  nitrous  organisms 

That  by  determining  the  changes  in  the  composition  of 
the  dissolved  gases,  and  that  of  the  organic  and  inorganic 
nitrogen  compounds,  which  accompany  fermentation  in 
natural  and  polluted  waters,  it  is  possible  not  only  to 
differentiate  easily  fermentable  from  difficultly  fermentable 
substances  present  in  them,  but  to  approximately  estimate 
their  quantity. 

That  such  determinations  are  of  very  great  value  in  the 
ease  of  polluted  waters,  because,  in  addition  to  affording 
very  accurate  estimations  of  the  total  quantities  of  fermen- 
table matters  in  them,  in  terms  of  the  exact  volume  of 
atmospheric  oxygen  necessary  for  their  complete  fermenta- 
tion, it  is  possible  by  proper  examination  to  determine  what 
fraction  of  such  volume  is  required  for  the  first  stage  of 
fermentation,  and  what  fraction  for  the  second,  distinctions 
of  the  utmost  importance  in  considering  the  technical  aspect 
of  the  .question  of  the  pollution  of  rivers. 

Brewing  Waters,  Nitrates  in.     R.E.Evans.     J.  Fed.  Inst. 
Brewing,  1896,  2,  188 — 198. 

Whex    the    amount   of    nitric    acid    present    in    brewing 
waters  exceeds  2  grains  per  gallon,  deeper  colour,  sluggish 

F  2 


464 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[June  SO,  1896. 


fermentations,  and  peculiar  flavours  are  generally  noticed  : 
phenomena,  though  much  modified  by  the  character  of 
the  feast,  which  are  probably  due  to  the  bacteria  being 
unaffected,  whilst  the  development  of  the  yeast  is  checked. 
The  influence  of  nitrates  is  slight  if  a  strong  and  healthy 
yeast  be  employed,  whilst  the  same  water  with  a  weak 
yeast  would  give  unsatisfactory  results.  The  objectionable 
colour  produced  in  worts  brewed  with  water  rich  in 
nitrates  is  frequently  attributed  to  the  oxidation  of  the 
i  i  albuminoids  :  the  author  does  not  hold  this 
view,  for  he  found  that  a  wort  prepared  with  water  con- 
taining 10  grains  of  potassium  nitrate  per  gallon  when 
boiled  for  four  hours  showed  no  increased  coloration. 
(Experiments  were  carried  out  with  the  object  of  studying 
the  effect  of  nitrates  in  the  brewiog  process.  Wort  con- 
taining 20  grains  per  gallon  of  potassium  nitrate  was 
fermented  with  ordinary  yeast.  No  nitrites  were  found, 
thus  showing  that  yeast  cannot  reduce  nitrates  to  nitrites. 
A  negative  result  followed  an  experiment  to  demonstrate 
whether  yeast  is  similar  to  the  higher  plants  in  its  capa- 
bility of  assimilating  nitrates. 

Steep  Water,  The  Employment  of  Lime  In.     AVochenschr. 
f.  Bran.  1896,  i3,  401. 

The  use  of  lime  in  steep  water  not  only  keeps  the  water 
fresh  but  causes  the  barley  ou  the  growing  floor  to  retaiu  a 
fresh  aroma,  whilst  its  vitality  is  increased  and  the  growth 
rendered  even.  It  is  possible  that  the  presence  of  weak 
alkali  diminishes  the  solubility  of  phosphoric  acid  -alt-, 
and,  moreover,  renders  the  barley  more  permeable  to  water, 
thus  favouring  the  absorption  of  the  latter.  Faulkner 
(Brewers  J.  1895,  658)  states  that  the  employment  of  lime 
in  steep  water  is  becoming  more  general  and  is  employed 
ii  one  of  the  largest  American  makings.  The  precipitate 
of  chalk  which  forms  in  the  tank  carries  down  and  retains 
water-borne  bacteria,  which  play  so  important  a  part  in  the 
production  of  unpleasant  smelling  compounds  when  grown 
in  a  liquid  rich  in  nitrogen.  Phosphates  are  also  well 
known  to  be  especially  favourable  to  bacterial  development, 
by  diminishing  their  solubility  the  lime  acts  indirectly 
as  an  antiseptic.  The  author  accordingly  recommends  the 
use  of  lime  in  steep  water,  and  the  use  of  calcium  chloride 
in  the  mashing  water. — T.  A.  G. 

I\i  men i ini)  Plant,  '/'lie  Cleansing  of.     11.  W.  Valentin. 
J.  Fed.  Inst.  Brewing,  1*96,  2,  184— IS.',. 

To  a' oiil  difficulty  in  removing  slummage  incrustation 
deposited  by  yeasty  heads  the  author  recommends  painting 
with  a  wash  consisting  of  whiting  and  water  for  two  or 
three  feet  above  the  level  of  the  beer,  and  allowing  the  layer 
to  dry  before  the  vessel  is  filled.  After  the  fermentation 
is  completed  the  yeasty  slummage,  together  with  the  chalk. 
!  e  easily  removed  by  a  jet  of  water  and  a  limited 
amount  of  brushing.  The  chalk  prevents  the  slummage 
from  persistently  adhering  to  the  wood  ;  when  onee  dry  it  is 
not  acted  on  by  the  yeasty  heads,  and,  being  practically 
insoluble  in  water  or  wort,  it  i-  not  washed  off  to  any 
appreciable  extent,  even  when  the  wort  ii  splashed  up 
during  reusing. — .1.  I..  I!. 

Yeast  (ills.  Experimental  Similes  on   the   Variation   of. 
E.  C.  Hansen.     Annals  of  Botany,  1895,  9,  549—560. 

In  187"  Eees  published  a  work  on  alcoholic  fermentation 
fungi,  in  which  \east  cells  are  referred  b\  him  to  a  parti- 
cular genus  Saceharomyces.  lie  described  a  number  of 
species,  founding  his  views  on  the  form  and  size  of  the  cells. 
In  1883  and  in  subsequent  years  the  author  proved  that 
the  limits  previously  drawn  were  non-existent,  and  that 
from  each  of  the  species  named  by  liees  it  was  possible 
to  develop  the  rest.  It  is  not  in  the  form  ami  size  per  se 
in  which  the  distinguishing  character-  lie,  but  in  the  form 
and  si/e  depending  upon  particular  conditions  of  cultivation. 
It  is  probable  that  the  oval  is  the  primitive  form  of  yeas! 
cell,  so  that  the  species  V  Pastorianus  ha-  developed  from 

the  groups  S.  ii  rtelsiir  and  S.  ellipsnultiis. 

The    author    has    investigated    the    disappearance   and 

'  spore  formation,  and  has  found  that  it  i-  possible 

to   bring  about   profound  transformations  of  a  permanent 

character.     Thus, five  species  described  in  1883,  also  several 


beer  bottom-fermentation  and  distillers'  top-fermentation 
yeasts  lost  their  power  of  forming  spores  when  cultivated 
for  a  long  period  in  an  aerated  wort  at  a  temperature  above 
the  maximum  for  spore  formation,  and  approaching  that 
required  for  vegetative  development. 

Saecharomycetes,  which  had  lost  the  property  of  spol- 
iation when  placed  in  the  earth,  showed  a  decreased  vitality 
a-  compared  with  their  original  forms.  But  in  sugar  solu- 
tions in  which  they  had  produced  alcoholic  fermentatioi 
they  remained  alive  for  several  years,  and  the  author 
considers  thai  in  this  respect  they  do  not  differ  much  from 
the  parent  form. 

A  variation  of  .S'.  eerei-isiir  1  can  be  effected  by  cultiva- 
ting some  of  its  spores  partly  in  wcrt,  and  partly  on  the 
surface  of  yeast  water-gelatin;  the  cultures  being  renewed 
fairly  frequently  dating  some  months.  It  was  found  (hat 
the  growth  cultivated  on  gelatin  gave  •'!  per  cent,  more 
ah  'hoi  than  the  corresponding  cultivation  in  wort.  The 
following  experiment  is  cited  to  show  the  effect  of  the 
chemical  composition  of  the  nutrient  liquid  : — S.  Pastoria- 
nns  1,  one  of  the  disease  yeasts  of  beer,  according  to  Macb 
and  Portelli,  affords  a  good  wine.  When  thi-  species  is 
cultivated  for  a  number  of  gem-rations  in  a  solution  of 
cane-sugar  in  yeast  water  a  growth  is  obtained,  the  cells  i  f 
which  have  for  a  time  lost  the  disagreeable  properties 
which  this  organism  formerly  produced  in  beer.  From  this 
it  may  be  seen  that  it  is  possible  to  act  upon  yeast  cells  in 
such  a  manner  that  they  may  be  made  to  impart  to  t.  i 
menling  liquids  a  taste  and  odour  different  from  tier 
originally  characteristic  of  the  yeast.  The  degeneration  of 
culture  yeast  has  been  generally  ascribed  as  the  cause 
of  most  of  the  difficulties  in  brewery  fermentations:  thi-. 
however,  is  not  in  accordance  with  the  author's  views,  for 
in  no  case  has  it  been  possible  to  carry  one  single  species 
Saecharomycetes  back  to  its  progenitor. 

Concerning  the  causes  to  which  variation  is  due,  the 
author  is  of  opinion  that  special  chemical  compounds  do 
not  play  any  part,  whilst  the  nutritive  substratum  and 
aeration  are  of  importance  only  in  so  far  as  they  permit 
of  vigorous  multiplication  of  the  cells.  The  question  of 
temperature  is  of  most  weight,  for  if  it  be  too  low  the 
effect  will  not  be  sufficiently  marked,  whilst  if  too  high 
the  multiplication  of  the  cells  prematurely  ceases;  the 
consequence  being  that  the  inceptive  change  does  not 
become  permanent. — J.  L.  B. 

Slahed  Lime  as  a  Disinfectant  In  Breweries.     I,.  Steubi  r, 
Zeits.  fur  das  ges.  Brauw.  1896,  44. 

>i .iKi.ii  lime  has  been  used  for  a  considerable  time  a-  n 
disinfectant  for  walls,  &c.  in  breweries.  Steuber  has  in 
consequence  carefully  investigated  the  action  of  quick-lime 
on  yeast,  and  Bods  that  protracted  contact  results  in  the 
destruction  of  the  yeast.  A  thick  coating  of  lime-wash  on 
on  a  wall,  Blightly  contaminated  with  yeast,  was  effectual  in 
disinfecting  ii.  If.  however,  a  layer  of  yeaot  of  an  appre- 
ciable thickness  occur  on  the  wall,  mechanical  cleansing 
must  he  resorted  to  before  the  application  of  the  lime- 
wash.  Better  results  were  obtained  where  the  "all  dried 
slowly,  the  coating  of  lime-wash  remaining  moist  for  some 

time.      The    lime    should    be  used  a-   fresh   as    possible  ami 
have    lio  ii    exposed    as    little    as    possible    to     the 
dioxide  of  the  air.     Lime  wash  has  also   the  advanl 
being  inexpi  asive  ai  d  easj  of  application,  whilst  the  author's 
results  prove  if-  effi  lien  \ .-  -I.  ( ■.  W. 

•  we.  Solution  ofliy  Enzymes  (Cytase).     J.  Griiss. 
Wochensch.  Brau.  1895,12,  1257—1259. 
The  author  has  investigated  the  fact  thai   malt  extract  can 
render  certain  form-  of  cellulose  soluble.     He    finds    that 

the  henii-i  ellu'.o-es    which    are    readily  h\>lrol\-ed    bv  dilute 

acids,  ate  also  hydrolysed  bj  the  enzymes  of  malt  extract; 
but  their  resistance  to  the  action  of  enzymes  varies.  The 
enzyme  attacks  the  hemi-cellulose  through  the  ceil  wall:-, 
there  transforming  them,  with  the  result  that  they  bee  im 
hyaline,  [n  fact,  as  compared  with  hj  Irolysed  cell  walls, 
they  behave  differently  towards  dyes.  Thus  the  hem 
cellulose  of  the  date  reed,  when  treated  with  potash  and  then 
alizarin,  is  stained  violet,  whereas  when  it  ha-  been  previously 
subjected  to   the   action  of  the    enzyme,  it  assumes  a  much 
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fainter  tint.  Fuchsin  or  Congo  red  stains  the  intact  cell- 
walls  in  the  endosperm  of  barley  and  maize  an  intense  red, 
l>ut  after  treatment  with  the  enzyme  they  remain  uncoloured. 
The  cell  walls  of  barley  are  not  dissolved  but  are  converted 
into  dextrinous  substances  (saccharo-colloids)  insoluble  in 
water.  As  stated  by  Brown  and  Morris  the  cytohydrolytic 
function  of  malt  extract  is  destroyed  by  heating  for  a  long 
time  at  60°  ;  the  author  also  finds  that  the  saccharifying 
action  of  such  heated  malt  extract  on  starch  paste  is 
reduced  by  about  one-tenth. 

This  behaviour  does  not  necessarily  involve  the  assumption 
of  the  presence  of  two  enzymes,  but  may  be  due  to  the 
diastase  becoming  weaker  in  its  action  after  heating.- -J.  L.  B. 

Raffinose,  Hydrolysis  of  hy  Soluble  Ferments. 
E.  Bourqiielot.  J.  Pharm.  et  Chim,1896  [6],  3,  390--3'.U. 
The  author  has  investigated  the  action  of  the  aqueous 
extract  from  a  pure  culture  of  uspergillus  niger  upon  solutions 
of  pure  raffinose.  He  found  that  the  specific  rotatory  power 
sankfrom  [o]d  103- 12' to  [o]d  50  and  1  grm.  of  crystalline 
orO-S48  grm.  anhydrous  raffinose  gave  rise  to0'69  grm. 
of  reducing  sugar  calculated  as  dextrose.  According  to 
Scheibler  and  Mittelmeier  there  are  two  stages  in  the 
hydrolysis  of  raffinose — 

(1)  C1SH32016  +  H.X>  =  C6H,A  +  C^H^O,, 
Rattinose.  Levulose.        Melibiose. 

(2)  C,;Il\,.,On   +  H50  =  C„H,,0,  +  C6H,jOt 
Melibiose.  Dextrose.       Gelactose. 

The  first  stage  in  the  hydrolysis  would  require  a  specific 
rotation  of  [o]d  52  to  53;  the  author's  experiments, 
however,  show  that  the  enzymes  of  aspergillus  niger  will 
carry  the  hydrolysis  further  than  weak  acids.  The  enzymes 
in  an  aqueous  extract  of  baker's  yeast  had  the  same  effect 
on  raffinose  as  aspergillus  niger,  whilst  extracts  of  bottom 
fermentation  yeasts  hydrolysed  more  strongly,  since  tho 
specific  rotation  sank  to  45'  and  the  reduction  corresponded 
with  the  formation  of  0*79  grm.  of  dextrose. — J.  L.  B. 

Attemperation,  Some  Remarks  on.     H.  T.  Brown 
Brew.  Trade  Review,  1896, 10,  42—43. 

The  application  of  cold  air  in  attemperation  can  be  effected 
by  two  methods.  In  the  first,  brine  pipes  are  enclosed 
within  the  hood  of  the  fermenting  vessel,  and  are  suspended 
near  the  surface  of  the  wort.  In  the  second,  the  air  of  the 
fermenting  room  is  cooled  down  to  50 — 52°  F.  by  brine 
pipes  running  the  whole  length  of  the  room.  The  tempera- 
ture of  a  union  room  in  summer  may  be  controlled  in  this 
manner  without  internal  attemperators  ;  but,  in  a  fennentinir 
room  with  large  gyle-tuns,  the  water-coil  attemperators  must 
also  be  used.  This  method  has  disadvantages,  for  the  cold 
air  becomes  saturated  with  moisture,  which  condenses  on  the 
walls,  floor,  and  brine  pipes,  and  the  latter  being  always 
coated  with  ice,  a  considerable  amount  of  drip  is  formed. 
Inasmuch  as  these  brine  pipes  are  often  placed  immediately 
over  the  gyle-tun,  in  the  event  of  the  drip  troughs  not  being 
water-tight,  the  worts  become  contaminated.  The  continually 
moist  surfaces  of  such  a  room  form  favourable  media  for 
the  growth  of  moulds  and  other  organisms,  and  this  is  the 
case  with  the  surfaces  of  the  fermenting  vessels.  The  one 
essential  in  effectively  cooling  fermenting  rooms,  is,  that  the 
,iir  should  be  fairly  dry  and  its  temperature  some  degrees 
above  the  dew  point. — J.  L.  B. 

Fermentation,  The  By-Products  of.     K.  Kruis  and 
B.  Rayman.     Woch.  fiir  Brau.  13,  161  and  162. 

The  authors  have  been  endeavouring  to  ascertain  whether 
the  by-products  of  alcoholic  fermentation,  such  as  the  higher 
alcohols,  acetaldehyde,  acetic  acid,  and  the  higher  fatty 
acids,  result  from  the  action  of  the  pure  yeasts  employed  or 
whether  they  are  the  products  of  foreign  organisms.  In 
the  course  of  their  experiments  they  have  arrived  at  the 
following  conclusions : — Formic  acid  is  slowly  formed  in 
wort  kept  for  some  time  under  sterile  conditions  with  access 
of  air  and  is  therefor  attributed  to  the  action  of  oxygen  on 
the  constituents  of  the  wort.  Experiments  of  varying  dura- 
tion, with  pure  cultures  of  several  distillery  yeasts,  under 
various  conditions  of  temperature,  showed  that  the  by-pro- 


ducts varied  with  the  yeast,  thus: — S.  eerevisise,  I...  \  iclded 
formic  acid,  acetaldehyde,  furfurol,  acetic  acid,  higher  falty 
acids,  and  amylic  alcohol ;  S.  eerevisise,  V.,  gave  traces  of 
furfurol  and  acetaldehyde  but  no  amy  lie  alcohol ;  S.  a  revisise, 
.lorgensen  No.  55,  produced  volatile  acids  and  higher  fatty 
acids  together  with  slight  amounts  of  acetaldehyde  ami 
fusel  oil  ;  S.  mycoderma,  I).,  gave  formic  acid,  acetic  acid, 
furfurol.  very  little  acetaldehyde,  anil  no  amylic  alcohol; 
while  .S'.  mycoderma,  B.,  yielded  only  formic  acid,  a  good 
deal  of  acetaldehyde  but  no  amyl  alcohol. 

Amylic  alcohol,  acetaldehyde,  and  furfurol  are  therefore 
produced  by  pure  cultures  of  yeasts  without  the  aid  of 
bacteria.  A  high  fermentation  temperature  and  anaerobic 
'conditions  favour  the  production  of  amylic  alcohol.  The 
authors  do  not  consider  it  by  any  means  certain  that  the 
production  of  fusel  oil  in  industrial  fermentations  is  entirely 
due  to  yeasts.  They  attribute  the  formation  of  valerianic 
acid  and  other  higher  volatile  fatty  acids  to  the  decomposi- 
tion of  the  nitrogenous  constituents  of  the  wort  by  the 
yeast  employed. — J.  G.  W. 

Beer,  Fining  of,  hy  Light.     Otto  Reinke.      Woollens  hr.  f. 
Brau.  1896,  13,  400. 

If  a  column  of  fermenting  wort  be  illuminated  by  direct,  or 
diffused  sunlight,  a  rapid  "  fining "  action  takes  place,  the 
yeast  being  deposited  in  a  compact  state.  Fermenting 
wort,  which  is  not  so  illuminated  or  only  feebly  so,  fines 
much  more  slowly  and  deposits  its  yeast  in  a  more  bulky 
and  less  compact  layer.  Since  other  sources  of  light  behave 
in  a  similar  manner,  we  have  a  means  of  rapidly  clearing 
fermenting  liquids.  If,  for  example,  the  beer  in  the  storage 
cask  is  illuminated,  one  obtains  a  somewhat  rapid  deposition 
of  yeast  together  with  resinous,  albuminous,  and  glutinous 
bodies.  Moreover,  if  electric  lamps  be  suspended  in  fer- 
menting vessels,  quicker  and  better  clarification  of  the  beer 
is  obtained.  This  influence  of  light  can  be  readily  demon- 
strated by  placing  a  flask  or  cylinder  containing  a  fermenting 
liquid  before  a  window  preferably  one  which  faces  so  ith. 
Considerable  experience  has  convinced  the  author  that  this 
fining  action  is  not  due  to  changes  of  temperature,  but  to  the 
action  of  light  alone. — T.  A.  G. 

Lupulin,  The  Chemical  Constituents  of.     II.  Seyffert  and' 
It.  von  Antropoff.     Zeits.  ges.  Brauw..  1896,  1. 

Bcngener's  hop-bitter  acid  is  identical  with  the  authors' 
3-hop-bitter  acid,  which  was  obtained  from  the  petroleum 
spirit  and  ethylie  ether  extracts  of  hops,  after  precipitating 
the  a-bodies  with  lead  acetate,  and  which  crystallised  in  fine 
needles  and  had  a  melting  point  of  83° — 86°  C.  It  readilv 
changed  into/3-resin  when  exposed  to  the  air.  The  a  and  J3 
acids  when  treated  in  ethereal  solution  with  caustic  potash, 
show  slight  formation  of  resin  but  no  decomposition. 
Lermer's  bitter-acid  cannot  possibly  be  identical  with  their 
a-acid.  Beside  the  two  hop-bitter  acids,  a  and  $,  no  other 
crystallisable  body  could  be  obtained,  to  which  the  name  of 
hop-bitter  acid  c.mld  be  applied.  The  7-resin,  a  yellow, 
crystallisable  body,  has  clearly  the  characters  of  a  weak  acid 
and  evidently  belongs  to  a  quite  different  class  of  bodies. 
The  hop  resins  are  a  mixture  of  substances  in  a  continual 
state  of  decomposition  and  among  the  products  of  this 
decomposition  are  the  resin-modifications  investigated  by 
Hayduck.  To  determine  quantitatively  the  a  and  #  bodies,, 
the  hops  are  exhausted  with  ethyl  ether,  and  the  residue 
from  the  distillation  of  this  extract,  treated  with  petroleum 
ether.— J.  G.  W. 

Fusel  Oil,  Quantitative  Determination  of  in  Alcohol. 
M.  (..  Kutscherow.     Chem.  Zeit.  Rep.  19,  2082, 

S"e  under  XXIII. ,  page  477. 

Beer  Worts,  Products  of  the  Fermentation  of.     A.  Straub. 
Forschungsber.,  &c,  2,  382. 

See  under  XXIII.,  page  478. 

Hops,  The  Tannin  of.     J.  Heron.     J.  Fed.  Inst.  Brewiiur, 

1896,  2,  162. 

See  under  XXIII,  page  477. 
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Fermentation  of  Worts  which  have  been  rendi  red  Antiseptic, 
An  Improved  Process  for  the.  W.  P.  Thompson, 
Liverpool.     From   J.  Bffront,  Brussels.     Eng.   Pat.  8123, 

April  24,  IS',.:,. 
The  process  described  depends  upon  the  elimination  or 
suppression  of  foreign  organisms  by  means  of  antiseptics, 
but  under  such  conditions  thai  the  hitter  have  no  paralysing 
action  on  the  fermentative  power  of  the  yeast,  the  method 
being  intended  more  particularly  for  distillery  purposes 
where  it  is  important  to  obtain  a  high  percentage  of  alcohol. 
I'i  yeast  is  first  acclimatised  to  the  antiseptic  which  it  is 
intended  to  add  to  the  distiller's  wort,  and  this  is  done  by 
causing  it  to  ferment  successively  several  quantities  of  wort 
to  which  gradually  increasing  quantities  of  the  antiseptic, 
,  g.,  hydrofluoric  acid,  formic  aldehyde,  salicylic  acid,  &c. 
have  been  added,  and  this  process  must  be  carried  on  until 
the  yeast  is  able  to  endure  at  least  double  the  amount  of 
antiseptic  added  to  the  distiller's  wort.  The  acclimatised 
feast  thus  obtained  is  pressed,  moulded  into  cake-,  and 
these  are  then  dried  in  vacuo  at  a  temperature  of  about  35  . 
In  five  or  six  days  the  yeast  will  have  "formed  spores  and  the 
temperature  is  then  raised  to  4.")'  at  which  it  is  maintained 
for  another  five  to  six  days.  This  dried  yeast  retains  the 
high  fermenting  power  of  the  acclimatised  yeast.  For  its 
employment,  100  grms.  are  mixed  with  10  litres  of  malt  and 
maize  wort  containing  the  antiseptic,  and  the  mixture  main- 
tained at  30  .  As  soon  as  fermentation  has  commenced, 
40  litres  of  similar  but  fresh  wort  is  added,  and  again  after 
24  hours  four  times  its  hulk  (200  litres)  is  again  added,  the 
whole  being  then  left  to  ferment.  The  product  is  then 
emploved  in  the  proportion  of  2  hectolitres  to  100  hecto- 
litres of  wort.  The  acclimatised  yeast  may  also  be  used 
advantageously  for  the  fermentation  of  molasses,  as  it  requires 
the  addition  of  only  )  to  h  per  cent,  of  grain,  and  in  certain 
eases  the  latter  may  be  omitted  altogether. — A.  K.  M. 

Pneumatic  Malting,  Improvements  relating  to,  and  Ma- 
chinery or  Apparatus  therefor.  W.  Adlam,  Bristol. 
Eng.  Pat.  10.09G,  May  22,  1895. 

The  air  employed  for  the  aeration  of  the  grain  is  conducted 
through  a  multitubular  attemperating  appliance,  by  means 
of  which  its  temperature  can  be  regulated,  cold  water,  hot 
water,  steam,  or  other  suitable  cooling  or  heating  agents, 
being  passed  through  an  outer  casing  for  this  purpose. 
After  issuing  from  the  multitubular  appliance,  the  air  is 
conducted  through  a  pipe  fitted  with  a  damper  for  its 
regulation,  into  a  chamber  into  which  a  water-spraj  is 
discharged  under  pressure.  Arrangements  are  described  for 
regulating  the  fineness  of  the  spray  and  also  its  temperature. 
After  passing  through  the  spra\ -chamber,  the  attemperated 
and  saturated  air  is  conducted  bj  a  pipe  fitted  with  a  hygro 
miter  to  the  malting  vessel. — A.  K.  M. 

Foaming  or  Effervescent  Liquids,  Improvements  in  or 
relating  to  Vessels  for  containing,  J.  Friedlander, 
Breslau.     Eng.  Pat.3018,  Feb.  10,  1896. 

.S«  under  I..  />«</<;  338. 


XVIII.— POODS ;  SANITATION,  WATEE 
PURIFICATION       DISINFECTANTS. 

(A.*)— FOODS. 

PATENTS. 

Fish  Liver,  An  Improved  Process  for  the  Preservation  of. 
CM.  CJ.  Dahle,  Stanisund,  Lofoten,  Norway.  Eng.  Pat, 
22,886,  Nov.  29,  L895. 

In  the  process  known  as  "  boiling "  fish  liver  in  oil,  the 
latter  is.  as  a  rule,  merely  heated  to  a  temperatnre  slightly 
above  the  boiling  point  of  water,  the  object  being  to  remove 
an\  water  present  and  to  preserve  the  liver.     This  is   better 


dune  by  actually  boiling  the  oil  under  a  diminished  pressure, 
e.pial  to  12  inches  of  mercury.  It  is  important  that  the 
temperature  employed  under  these  conditions  be  insufficient 
to  burst  or  destroy  the  tissues  of  the  liver,  as  otherwise  the 
oil  contained  in  the  latter  would  mix  with  the  oil  in  which 
the  liver  is  preserved. — A.  K.  M. 

Meat,   Improvements  in  the  Preservation  of.     C.  L.  Villar, 
Buenos  Aire-.      Eng.  Pat.  6920,  March  30,  189G. 

In  the  process  described  (injection  of  sedation  of  salt  into 
the  veins,  emptied  of  blood),  practically  the  whole  carcass 
is  preserved,  and  it  is  claimed  that  the  meat  appears  a- 
fresh  and  juicy  as  when  first  killed,  whilst  the  hide  has  an 
increased  value,  and  the  wool  and  hair  may  be  readily 
removed  as  soon  as  the  animal  is  prepared.  The  leatbei 
produced  from  such  hide  is  said  to  be  thicker  and  better 
than  that  obtained  in  the  ordinary  way,  since  the  tanning 
process  may  be  completely  and  speedily  effected. — A,  K.  M. 


(S.)— SANITATION;   WATER   PURIFICATION. 

India-Rubber   Tubing,    Action  of  Coal-Gas  upon.     K. 
Grosheintz.     Hull.  Soc.  lnd.  do  Mulhouse,  189G,  73. 

<  '•>  tx-gas,  in  passing  through  india-rubber  tubing,  undN 
absorption  and  diffusion,  the  former  prevailing.     In  experi- 
menting with  tubing  of  different  qualities  it  was  found  that 
this  action  is  the1  more  pronounced  the  smaller    the   propor- 
tion of  mineral  matter  contained  in  the  india-rubber.     From 
these  observations  it  follows  that   for  gas-tubing  employed 
in    inhabited  rooms,   qualities    containing   a   consi 
amount   of   mineral    matter  are    preferable   to   thi 
expensive  black  rubber  tubing. — ('.  O.  \V. 

Water,  Fermentative  <  'hanges  hi.     W.  E.  Adeney.     Trans. 
Royal  Dublin  Soc.  V.,  part  II. 


See  under  XVII., page  163. 


PATENTS. 

Smohe,  Purification  of;  and  the  Recovery  oj  Sunt  from  the 
Products  of  Furnaces,  Improvt  mini,  in  m-  relating  to  the. 
G.  Mugna,  Budrio,  Italy.  Eng.  Pat.  .'>S34,  March  20, 
1895.  ' 

Tins  invention  relates  to  the  purification  of  smoke 
furnaces,   particularly   that  from   locomotive   boilers.     The 
smoke  is  withdrawn  from  the  chimney  by  a  fan,  and  passed 

through  a  closed  tank.  The  latter  is  partially  filled  with 
water,  and  is  fitted  with  revolving  vanes  inside,  which  suck 
the  smoke  into  the  water.  The  soot  is  thereby  washed  o  it 
of  it,  and  the  purified  product  then  passes  into  the  atmo- 
sphere.— R.  B.  1'. 


Smoke  Purification,  An  Improved  System  of .  (I.C.Marks, 
London.  From  M.  Ringelmann,  Paris.  Eng.  Pat.  9802, 
Ma)  10,  1895. 

Tins  is  a  method  of  purifying  the  smoke  from  house.. 
factories,  &c.  of  a  town  by  a  plant  situated  at  a  central 
station. 

The  smoke  from  the  various  parts  of  the  town,  instead  of 
passing   into  open   chimneys,  is  drawn    into  a   network    of 
conduits  bj  means  of  a  faii  situated   at    the   central  station, 
where  it  is  purified  by  being  passed  through   suitable 
settling  chambers. — 11.  B.  1'. 

Smoki     I'm  i/iiniiim].  An  Improved  Method  of  and  Appa- 
ratus fur  thi    Treatment  ot'.     D.W.Stone,  Leamingtoi 
Spa,  and  B.  Chaplin,  Rugby.    Eng.  Pat.  9739,   Maj  I 
1895. 

!',\   means  of  suitable  fans,  the  smoke  IS  first  pas-rd  i 

a   stive-chamber  and   then   through   a   condenser  fed   with 

steam-jets. — R.  11.  1'. 
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Sewage,  Improvements  in  Apparatus  for  the  Disinfection 
P.  O'Dowd,  Ballyglass,  Mayo,  Maud.    EDg.  Pat. 
8877,  Maj   I.  1895. 

An  intercepting  tank  or  chamber  is  provided,  in  connection 
with  the  house  drains,  fitted  with  screens,  and  containing 
chemical  reagents,  such  as  copperas  and  peat  charcoal.  The 
house  sewage  tilters  through  these  materials,  and  the  accu- 
mulated deposit  is  removed  from  time  to  time  and  used  for 
mauure. — L.  A. 

Si  wage,  Improvements  in  the  Treatment  <;/',  and  in  Appa- 
ratus therefor.  I).  Cameron  and  F.  .J.  Commin,  Exeter. 
Kug.  Pat.  21,142,  Nov.  8,  1895. 

Crude   sewage  is  caused  to  flow  through  a  closed  tank 

(air-tight  cover),  in  which  it  undergoes  purification  by 
bacteriological  action.  The  inlet  and  outlet  are  arranged  so 
that  the  flow  of  sewage  does  not  disturb  the  brown  scum 
which  begins  to  form  upon  the  surface  of  the  sewage  when 
the  tank  has  been  in  operation  for  two  or  three  days.  This 
scum  is  formed  by  bacteriological  action;  and  the  further 
changes  which  take  place  in  the  tank  lead  to  the  solution 
of  the  organic  portion  of  the  sludge  and  the  production  of 
an  effluent  which  is  so  free  from  suspended  matter  as  to  be 
•it  for  treatment  by  coke-breeze  Biters  or  by  irrigation. 

— L.  A. 

(  C.)— DISINFECTANTS. 

/•       '  !>■  itroyers.    E.  Perroncito.    Arch.  ital.  de 

Biolog.,  23,   17. 

The  author  has  investigated  the  action  of  various  solutions 

on  the  vitality  of  the  eggs  of  Bombyx  mnri  with  a  view  of 
ascertaining  the  best  means  of  destroying  insects  prejudicial 
to  agriculture.  These  eggs  retained  their  vitality  after 
several  hour-'  immersion  in  solutions  of  ammonia  (0*3  per 
cent.),  milk  of  lime,  sodium  chloride,  iron  and  copper  sul- 
phates, potassium  permanganate  (1  per  cent.),  potassium 
cyanide  (1  per  cent.),  mercuric  chloride  (0-1 — 0-2  per 
cent.),  sulphuric,  hydrochloric,  and  nitric  acids  (1 — 5  per 
<"ent.),  phenol  and  thymol,  carbon  bisulphide  (5  per  cent.), 
benzene  or  oil  of  turpentine  and  emulsions  of  kreolin  or  of 
olive  or  sesame  oils.  All  mineral  oils  exert  a  deadly  action 
on  the  eggs,  but  the  intensity  of  the  action  varies  con- 
siderably. The  larva'  of  the  Diptera  resist  the  action  of 
mineral  oils  and  their  emulsions  ;  they  are,  however,  killed 
by  carbon  bisulphide.  In  lime  water  i>  found  a  sure  and 
cheap  means  of  destroying  earthworms. — J.  G.  VI. 

-Phenols,  To.riculoyical  Action  of  the.     V.  Binet.     (hem. 
Zeit.  1896,  20,  92- 
See  under  XXIV.,  page  47'J. 

PATENT. 

S  wage   and   the  like,   An   Improved  Means  for  Teen'  • 
J.  J.  Hood   and   A.  G.  Salamon,  London.      Eng.    Pat. 
11,527,  June  13.  1895. 

YVem>on  mud  is  treated  so  as  to  remove  from  it  the  calcium 
chloride  ;  it  is  then  air-dried  until  it  assumes  the  form  of  a 
fine  powder,  which,  probably  owing  to  its  finely  divided 
state  and  powerfully  oxidising  properties,  i-  found  to  possess 
in  a  remarkable  degree  the  property  of  deodorising  fa'cal 
matter  when  sprinkled  over  it.  In  this  form  the  substance 
is  used  for  dry  closets  and  the  like.  The  washed  mud  may 
also  be  used  in  a  wet  state  if  desired,  and  may  be  thu>  applied 
to  the  treatment  of  all  forms  of  sewage. — L.  A. 


XIX.-PAPER,  PASTEBOAED,  Etc. 

Sulphur,  Formation  of,  in  flu  Sulphite  Process  ef  Treating 
Wood.     A.  Frauke.     Papier  Zeit.  1S96.  21,  599, 

I  in  k  sulphur  is  formed  in  the  process  of  digestion  of  wood 
with   bisulphite   as   carried  out   in   the  Salomon-Briingger 
digesters.     In  this  process  also   an   incrustation   i-   fornn 
on  the  sides  of  the  digester,  composed  of  CaSO:,  (63-23  pi  i 
cent.),  CaSO,  (2U  •  77  per  cent.),  and  organic  matter  ('J 

pi  I    rent.). 

At  the  high  temperature  prevailing  in  these  digesti  - 
,(152  C),  the  oxy-sulphur  compounds  react  with  the 
organic  matter  of  the  deposit,  sulphides  being  fornn  1, 
which  react  in  the  well-known  way  with  any  fresh  sulphurous 
acid. 

The  author  thus  accounts  for  the  appearance  of  the  free 
sulphur.— C.  F.  ( '. 

Sulphite  Pulp,  Washing  and  Bleaching  <f.     Prakt,  Hand- 
buch  der  Papierfabr.  [41],  1896,  1591. 

Silphite  pulp  is  generally  bleached  like  the  pulp  from 
rags  and  other  raw  material-,  as  described  on  pages  1412—13 
of  this  book. 

It  is  necessary  to  thoroughly  wash  the  pulp  before  adding 
the  solution  of  bleaching  powder,  to  eliminate  all  foreign 
matters,  including  sulphur  salts,  as  completely  as  possible. 

W.  Palmaer  reports  in  Papier  Zeit.  No.  70,  1890,  the 
results  of  experiments  carried  out  at  the  University 
laboratory  of  l"p-ala,  to  ascertain  the  cause  of  the  reddish 
colour  often  formed  after  exposure  for  a  time  to  the  air. 
The  pulp,  after  the  lye  was  run  off,  was  washed  in  a 
beating  engine,  and  samples  of  the  washing  water  and  tic- 
pulp  were  taken  alter  \ .  1 .  1  '. ,  and  2  hours'  washing.  The 
water  Contained  at  first  0-0404,  after  ',  hour  0-0187,  and 
after  1  hour  0'0106  grra.  of  SOs  per  loo  e.c,  and  on 
continued  washing  only  a  little  acid  was  found,  ><>  that 
more  washing  wculd  be  useless.  Fresh  sulphite  pulp 
contained  l'JJ  per  cent,  of  ash,  of  which  1*2  per  cent,  was 
CaS03.  The  latter  being  only  slightly  soluble  in  water,  it 
is  difficult  to  remove  it  by  washing,  and  it  is  better  to  allow 
the  CaS03  to  settle  in  large  sand-catchers. 

When  a  solution  of  bleaching  powder  is  added  in  the 
bleaching  engine,  the  sulphite  pulp  often  turns  to  a  reddish 
or  brown-reddish  colour,  but  loses  the  colour  when  more 
bleaching  powder  is  added.  This  colour  does  not  arise  from 
the  encrusting  materials  not  removed  by  boiling,  as 
mechanical  pulp  containing  the  whole  of  the  incrusting 
matter  does  not  show  this  colour.  The  fact  that  unbleached 
sulphite  pulp  get  rose  or  violet  tinted  in  air  rich  in  ozone. 
and  especially  in  rooms  where  the  air  contains  chlorii,.  . 
shows  that  an  oxidation  of  some  until  now  unknown  matter 
contained  in  the  pulp  take-  place. 

According  to  the  experiments  of  Dr.  A.  Frank,  the  rose 
colour  is  formed  principally  by  the  oxidation  of  the  S1 
forming  SO,,  this  latter  carbonising  the  encrusting  matter 
by  the  abstraction  of  water.  This  reddening  is  seen  in  a 
stronger  manner  in  the  carbonisation  of  textile  fabrics.  To 
prevent  the  formation  of  the  colour  when  sulphite  pulp  is 
mixed  with  other  pulps,  care  should  be  taken  that  no  free 
chloriue  is  present,  and  this  may  be  prevented  by  adding 
>ome  antichlor  or  sulphite  lye. 

To  see  whether  oxidation  was  the  cause  of  the  colour, 
l'erd.  Wolesky  treated  different  pulps  with  the  oxidising 
agents  in  the  following  table,  and  obtained  the  results 
given : — ■ 


Name  of  Reagent. 


Sulphite  Pulp  (Mitscherlich).    Sulphite  Pulp  (Ritter-Kellner) 


la. 


Ila. 


Ha. 


- 


Pulp. 


S  ilution  "i  bleaching  powder 

Potassium  ferrieyanide 

Ferric  chloride 

Mercuric  chloride 

Potassium  bichromate 

Potassium  permanganate 


Rose 
Rose 
Violet-red 
Rose 
Rose 
Rose 


R"sc 
Rose 
Violet-red 
Rose 
Rose 
Rose 


Rose 
Rose 
Violet-red 
Rose 
Rose 
I;  - 


Rose 

Ui.v 

Violet-red 
1!   ,< 
It  >se 
Rose 


Light  pink 
Light  pink 
J. -lit  violet 
Light  pink, 
but  very 
indistinct 


Yellow 
Green 
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The  solutions  of  ferric  chloride,  potassium  bichromate, 
and  potassium  permanganate  were  used  very  weak,  aud 
that  of  mercuric  chloride  rather  stronger.  The  pulp  was 
soaked  in  the  solutions. 

win  ii  bleaching  pulp,  the  red  colour  is  disregarded,  but 
more  bleach  is  added  and  the  mixture  heated  to  30°  to 
40  C,  and  sulphuric  acid  is  then  added  until  the  colour 
disappears.  The  solution  of  bleaching  powder  seems  to 
change  the  colouring  matters  to  colourless  ones,  but  it  is 
not  known  what  the  change  is,  neither  is  the  nature  of  the 
colouring  matter  known.  The  fact  that  from  14  to  22  per 
cent,  nf  bleaching  powder  is  required,  indicates  that  it  has 
to  perforin  other  actions  besides  bleaching.  The  amount 
of  bleaching  powder  required  increases  with  the  amount  of 
encrusting  matter  left  in  the  pulp.  These  encrusting 
matters  have  to  be  decomposed  before  the  bleach  can  get 
to  the  fibres,  therefore  it  is  much  better  to  beat  up  the 
pulp  beforehand  in  such  a  manner  that  no  bundles  of  fibres 
remain,  and  to  wash  thoroughly.  Some  makers  wash  the 
pulp  with  a  hot  solution  of  caustic  soda,  which  decomposes 
many  substances  unaffected  by  the  SO;.  Other  makers 
put  the  pulp  into  a  13  per  cent,  solution  of  bleaching 
powder,  warm,  and  add  2\  per  cent,  of  sulphuric  acid,  after 
an  hour's  time.  The  pulp,  which  is  frequently  orange- 
coloured,  is  washed  for  '2\  hours,  until  it  looks  blue-grey. 
and  it  is  then  rebleached  by  a  solution  of  1  j  to  2  per  cent, 
bleaching  powder  for  1  hour,  and  at  the  last  a  solution  of 
i  per  cent,  sulphuric  acid  is  added. — S.  P.  E. 

Resin   in   Sulphite  Wood  Pulp.     II.  Mayr.     Prakt.  Hand- 
buch  der  Papier  fabr.  [4],  1896,  1592— 1J96. 

The  following  table  gives  the  amount  of  resin  per  cubic 
metre  of  absolutely  dry  wood  from  the  branchless  trunks 
of  coniferous  trees  : — ■ 


Vim.    of  I'm  . 


1  cm.  weighs 


1  cm.  ei.nl. mis 

s   .  i  Ri  -in. 


pitch  pine  (N.  America)   

Weymouth  spruce  (X.  America) 

Old  spruce  t  Bavaria) 

Larch  (Hamburg) 

Red  spruce  (Hamburg) 

Old  larch  ( Bavaria) 

"Weymouth  spruce  (Bavaria).... 

Red  spruce  (Norway) 

Douglas  fir  (N.America)  

Fir  (Hamburg) 

Pine  (Hamburg) 

Pine  (Norway) 

Fir  (Bavaria) 


Kilos. 

Kilos 

700 

i;i-l 

S8G 

2f5 

463 

mi; 

463 

18'fi 

506 

ls'7 

539 

IT-'.' 

343 

I6'7 

402 

,,.., 

47C 

.y. 

423 

8-2 

4ia 

ii'i; 

41111 

8-5 

373 
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In  the  Soda  treatment,  the  different  resins  get  c  inverted 
into  soluble  snaps,  and  are  easily  washed  out,  but  the  treat- 
ment with  sulphite  lye  has  not  this  effect.  Only  the 
soluble  parts  of  the  resins  go  over  with  the  lye.  (  are 
should  be  taken  to  wash  out  the  dissolved  resin  adhering 
with  the  lye  to  the  fibre  before  it  hardens  again,  as 
oxidation  of  the  resin  occurs  as  soon  as  it  comes  in  contact 
with  the  air. 

The  worst  forms  of  resins  are  those  which  are  insoluble 
in  hot  sulphite  lye,  and  which  therefore  stay  in  the  pulp, 
causing  brown  and  yellowish  spots  to  appear  in  the  paper. 
By  grinding  such  pulp,  the  resin  settles  on  the  sides  and 
other  parts  of  the  grinders  and  kollcrgangs  in  dark,  sticky 
masses,  it  also  seems  as  if  a  part  of  the  resin  formed  an 
insoluble  resin-lime  soap,  with  the  lime  from  the  lye  or  the 
water,  since  as  much  as  12  per  cent,  of  lime  salts  are  some- 
times found  in  the  accumulations  of  resin. 

Experience  has  shown  the  lust  way  to  obtain  wood  pulp 
containing  least  resin.  The  wood  cut  down  in  winter  con- 
tains tin-  least  resin,  and  becomes  more  free  from  resin  the 
longer  it  is  stored  after  being  barked.  In  the  spring  time, 
when  wood  is  in  its  mo-t  sappy  state,  all  hark  particles  and 
dust  coining  in  contact  with  the  wood  adhere  SO  firmly 
that  it  is  hanlly  possible  to  remove  them.  The  drier  the 
wood,  tiie  easier  and  cleaner  it  is  to  cut  and  hark.  In  any 
case  the,  felled  wood  should  be  brought  to  the  storehouse 
as  soon  as  possible,  and  stored  in  such  a  manner  that  the 
air  can  have  free  access  to  it.     To   keep  wood   healthy,  it 


should  be  barked  as  soon  as  possible,  although  it  will  In 
found  impossible  to  begin  before  the  middle  of  March  in 
most  years,  on  account  of  the  cold  weather  and  the  risk  of 
the  barked  wood  beiDg  damaged  by  freezing. 

It  seems  doubtful  whether  wood  contains  the  least  resii. 
in  winter,  but  it  is  hard,  aud  easy  to  remove  during  the 
cleaning  and  sorting.  It  is  also  likely  to  be  retained  by 
the  strainers,  whilst  the  soft,  sticky  resin  passes  through  all' 
the  processes,  later  on  hardening,  and  being  then  very 
difficult  to  remove  on  account  of  its  fine  state  of  distribu- 
tion. 

According  to  E.  Partington,  the  tar-like  particles  develop 
only  through  the  fibres  being  rubbed  at  the  beaters  after 
boiling.     Neither  in  the  wood  nor  in  the  boiled  pulp  are  tin' 
said  to  be  found.     The  tar-like  particles  settle,  according  to 
Partington,  upon  the  fibres,  as  well   as  on  the   utensils  and 
boxes,  upon  which  they  form  black  films,  which   are  rubbed 
off  by  the  circulating  pulp,  aud  soil   it.     By  using  paraffin 
oil  of  sp.  gr.  G"8  to  0*85,  and  inflammable  between  27°  and 
49°  C,  the   formation  of   these   tar-like    particles  can   1" 
prevented.     An  average  addition  of  7  to  9  kilos,  of  paraffin 
to    1,000   kilos,    of    dry   pulp   is   sufficient.      Pulp,   when, 
boiled  a  long  time,  requires  less  paraffin.     The  paraffin  may 
be  added  at  the  pulp  opener  or  disintegrator,  but  Partington, 
prefers  to  add  it  to  the  pulp  in  the  beating  engines. 

The  tar-like  particles,  however,  are  probably  not  formed 
by  rubbing,  but  by  the  oxidation  and  hardening  of  the  resin 
in  the  beaters  by  contact  with  the  air.  The  paraffin  may 
simply  act  so  as  to  keep  the  air  from  the  pulp  until  the 
resin  is  washed  out,  by  forming  a  thin  skin  or  film  over  the 
watery  pulp. 

The  particles  of  resin,  being  lighter  than  water,  float  on' 
the  surface,  and  many  paper-makers  use  laths  covered  with 
strips    of  long-haired    felt,   which    float    on    the    thin    pulp 
when  passing  over  the  sand  troughs,  and  retain  most  of  tin 
resin. 

In  practice  it  was  found  that  felt  strips  arc  frequently  torn 
off,  so  they  have  hern  more  recently  replaced  by  thin  strips  of 
brass  or  other  material,  placed  obliquely  in  the  sand  trap 
and  dipping  a  few  centimetres  into  the  pulp.  The  resin  is 
stopped  by  these,  and  accumulates  at  one  corner  of  the 
cross-strips,  from  whence  it  can  be  easily  removed. — S.  P.  E. 

Paper,  A  Filirous  Filling  for.  Chen).  Trade  J.  18,  3GK. 
Tins  is  a  new  material  for  filling  paper,  which  has  Inn 
brought  forward  under  the  name  of  "  Xematolith."  It  i-  a 
species  of  pure  asbestos,  but  it  is  free  from  the  iron,  lime, 
and  sulphur  compounds  that  are  usually  found  in  crude 
mineral  asbestos,  The  raw  material  from  which  nematolitb 
is  prepared  was  found  on  analysis  to  contain  96  per  cent,  of 
pure  silicate  of  magnesia.  Xematolith  improves  the  white 
tone  of  the  paper. 

It  is  readily  retained  by  the  pulp,  as  on  incinerating  the 
paper  when  finished,  as  much  as  95  per  cent,  of  the  material 
added  is  found.  It  is  unattacked  by  alkalis  or  acids,  even 
sulphurous  aeid.  Even  when  it  is  used  in  large  proportions, 
the  paper  does  not  lose  in  body  or  touch.  The  best  methml 
of  using  it  is  t.i  lmil  22H  lb.  of  the  filling  with  220  galls,  oi 
water;  a  little  starch  maybe  added  to  more  perfectly  fix 
the  filling.     It  is  introduced  after  sizing. — A.  S. 

Aluminium  Sulphate.     Papier  Zeit.  21,  1896,  599  ami  79  I. 
See  under  XXIII.,  page  473. 

Paper  Colouring  (in   the  Engine).      H.  Spitteler.     Papier 

Zeit.  21,   1896,  768. 

See  tinder  VI.,  page  449. 

PATENT. 

Paper,  Treatment  of.     R.  Aitken,  London.    Eng.  Pat. 

2709,  Feb.  7,  1895. 

Tin  i.l.jeei  I-  i "  impregnate  paper,  either  plain  or  print.. I 
or  water-colour  drawings,  with  a  waterproofing  materia) 
such  as  paraffin,  or  with  an  antiseptic  substance  such  as 
naphthalene,  with  or  without  a  dye.  This  is  accomplished 
by  Bteeping-the  paper  in  a  solution  of  the  substance  in  a 
volatile  solvent,  ami  then  removing  the  solvent  by  evapora 
tion.  Mural  advertisements  may  be  thus  waterproofed  anil 
wall-papers  made  sanitary. —  I..  .\ 
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XX.-FINE  CHEMICALS.  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Alcohols  {of  the    Terpene  Group'],  Method   of  Purifying. 
F.  Tiemanu  aud  P.  Kriiger.     Ber.  29,  1896,  901—903. 

The  following  method  for  the  purification  of  alcohols 
i-  specially  applicable  to  those  of  the  terpene  group, 
when  it  is  often  necessary  to  separate  the  alcohol  from 
certain  indifferent  substances,  chiefly  hydrocarbons.  It  is 
known  that  terpene  compounds  are  easily  decomposed  and 
consequently  cannot  resist  prolonged  heating  at  a  high 
temperature,  especially  in  contact  with  strong  acids,  as  they 
are  apt  to  undergo  molecular  rearrangement,  eliminating 
water,  and  firming  hydrocarbons.  In  contact  with  alkalis, 
however,  the  terpene  alcohols  are  much  more  stable.  These 
facts,  together  with  this,  that  alcohols  when  heated  with 
the  anhydrides  of  dibasic  acids  (e.g.,  succinic,  phthalic, 
and  camphoric  anhydrides)  readily  form  ester  acids,  form 
the  basis  of  the  method  recommended  by  the  authors. 

The  alcohol,  dissolved  in  ether  if  necessary,  is  first  of  all 
converted  into  the  sodium  alcoholate.  To  this  substance 
suspended  in  absolute  ether  an  equivalent  quantity  of 
succinic  or  phthalic  anhydride  is  added,  when,  after  standing 
fin  some  days  at  the  ordinary  temperature,  the  sodium 
ethereal  salt  is  formed  according  to  the  equation — 


CV", 


\co/ 


O  +  NaOK  =  (COOR)C6H4(COONa). 


On  now  adding  water  and  shaking,  the  sodium  ethereal 
salt  goes  into  solution,  whilst  the  excess  of  phthalic  anhy- 
dride, together  with  unchanged  and  regenerated  alcohol, 
remains  in  the  ether.  By  extracting  the  aqueous  solution 
with  ether,  the  sodium  ethereal  salt  may  be  completely 
purified.  In  order  to  obtain  the  pure  alcohol  the  sodium 
ethereal  salt  is  saponified  at  the  ordinary  temperature  with 
alcoholic  potash.  Camphoric  anhydride  ought  not  to  be 
employed  instead  of  phthalic  anhydride,  as  the  compounds 
so  formed  are  in  general  very  difficult  to  saponify.  Acid 
ethereal  camphorates,  which  can  be  saponified,  can,  how- 
ever, be  prepared  by  heating  camphoric  anhydride  with  the 
corresponding  alcohol. 

The  advantage  of  this  method  depends  on  the  fact  that 
the  alcohol  may  be  purified  without  any  rise  in  tempera- 
ture, and  without  the  use  of  strongly  acid  substances. 
The  disadvantages  consist  in  the  difficulty  of  working  the 
process  quantitatively,  and  in  the  large  dissociation  of  the 
sodium  compounds.  Only  -10 — 60  per  cent,  of  the  alcohol 
can  be  obtained  in  the  pure  state. — J.  S. 

Iodoformine,  Preparation  of.     E.  Konteschweller.    I'harm. 
Central-II.  N.F.  1895, 16,  651  and  684. 

This  inodorous,  and  hence  to  many  patients  more  accept- 
able, preparation  of  iodoform  is  obtained  by  bringing 
hexamethylenetetramine  and  iodoform  together  in  the  ratio 
of  their  molecular  weights.  Or  alcoholic  solution  of  hexa- 
methylenetetramine is  mixed  with  the  corresponding 
quantity  of  iodoform  dissolved  in  hot  alcohol.  The  precipi- 
tate so  obtained,  after  pressing  and  drying  between  filter- 
paper,  is  a  white  inodorous  powder. 

Another  aud  simpler  method  of  preparation  is  to  rub 
26  grms.  of  hexamethylenetetramine  with  74  grms.  of 
iodoform,  after  the  addition  of  a  little  absolute  alcohol,  to 
dryness  in  a  mortar. — J.  S. 

Di-iodomethyl  Salicylate  ( "  Sanoform  ").     Pharm  Zeit. 
12,  320. 

A.  Arnheim  has  found  in  this  compound  an  efficient 
substitute  for  iodoform.  It  is  prepared  by  the  action  of 
iodine  upon  methyl  salicylate,  and  contains  62 -7  per  cent, 
of  iodine.  Its  form  is  that  of  a  white  crystalline  powder 
of  melting  pjint  110'  C.  It  is  soluble  in  10  parts  of  hot 
alcohol,  and  also  soluble  in  ether  and  in  vaseline.  Langaard 
states  that  this  di-iodomethyl  salicylate  is  not  poisonous, 
and  that  it  possesses  other  advantages  over  io  Worm. 


Pseudaconitine.  M.  Freuod  and  K.  Niederhofheim. 
Ber.  29,  1896,852—855. 
Starting  with  pseudaconitine,  C3t-,HwXO,.,,  the  authors 
have  prepared  and  examined  the  hydriodide,  aurochloride, 
nitrate,  and  thioeyanate.  ^Vheu  i^-aconitiue  is  boiled  with 
water  it  is  converted  into  acetic  acid  and  picro-if-aconitine. 
C34H4J.NO11,  which  differs  from  i|/-aconrtine  inasmuch  as  it 
does  not  form  a  crystalline  nitrate,  and  the  aurochloride  is 
easily  soluble  in  cold  alcohol.  On  further  hydrolysis  by 
boiling  with  freshly  prepared  caustic  potash,  picro-ift-aconi- 
tine  is  converted  into  pseudaconine,  C25H39NOs,  which  forms 
a  well-defined  compound  with  acetone  aud  veratric  acid. 

— J.  S. 

O.vypiperidine  Hydrochloride  ("  Eucaine  ''), 
(\,H-XOA.HCl.     Pharm.  J.  1896,  342  and  413. 

This  is  a  uew  substitute  for  cocaine  for  producing  local 
anaesthesia.  It  does  not,  it  is  stated,  possess  the  property 
(a  disadvantage  in  the  case  of  cocaine)  of  affecting  the 
action  of  the  heart,  and  the  anaesthesia  lasts  longer  and  is 
more  widespread.  An  injection  of  30  grains  can  be  tole- 
rated. Eucaine  is  not  decomposed  on  boiling  its  solution. 
The  base  itself  is  almost  insoluble  in  water,  but  the  hydro- 
chloride is  readily  soluble. 

Ethereal  Oil  of  Ledum  Palustre.     J.  Trapp.     Pharm. 
Zeits.  Russl.  1895,  34,  962. 

The  author  calls  attention  to  the  fact  that  the  yield  of 
ethereal  oil  obtained  on  the  distillation  of  Ledum  palustre 
depends  on  the  period  of  vegetation  of  the  plant,  and  that 
this  fact  explains  the  variations  in  the  results  obtained  by 
other  authors.  The  largest  yield  of  an  ethereal  oil  rich  in 
ledum-camphor  is  obtained  from  the  plant  at  the  time  of 
flowering. — J.  S. 

"  Galactite  "  from  the  Seeds  of  the  Yellow  Lupin. 
H.  Ritthauseu.  Her.  29,  1896,  896—899. 
FitOM  an  alcoholic  extract  of  the  seed  of  the  yellow  lupin 
the  author  has  obtained  a  beautiful  crystalline  compound 
(1*05  per  cent,  of  the  seeds)  for  which  he  proposes  the 
1  name  "  Galactite."  The  composition  of  the  substance  is 
represented  by  the  empirical  formula  C,HlsOr,  and  it  may 
possibly  be  related  to  Quercite.  On  hydrolysis  by  dilute 
sulphuric  acid,  it  gives  over  60  per  cent,  of  galactose. 

— J.  S. 

Convicine  ;  Alloxcmtin  obtained  on  the  Hydrolysis  of. 
11.  Ritthausen.  Ber.  29,  1896,  894—896. 
Convicixe  prepared  from  broad  beans  ( Vicia  Faba  minor)' 
and  vetches  (  Vicia  Sativa)  gave  on  hydrolysis  with  sul- 
phuric or  hydrochloric  acid  34—  37  per  cent,  of  a  crystalline- 
substance,  which  in  the  case  of  the  first-named  prepara- 
tion is  certainly,  and  in  the  second  probably  alloxantiu. 
Further  observations  lead  the  author  to  suppose  that 
Convicine,  C„,H13X:iO-,  H„0,  is  aglucoside  similar  to  vieine, 
on  which  latter  further  details  are  promised. — J.  S. 

Allo.rautin,  A  Reaction  of.     H.  Ritthausen.     Ber.  29 
1896,  892. 

See  under  XXIII.,  page  475. 

Rhodinol,  the  Active  Principle  in  Otto  of  Poses,  Consti- 
tution of.  Ph.  Barbierand  L.  Bouveault.  Comptesrend 
122,  673—675. 

The  authors  find  that  the  rhodinol  extracted  from  roses  is 
identical  with  that  obtained  from  the  essence  of  pelargo- 
nium. Khodinol  is  a  primary  alcohol,  forming  upon 
oxidation  the  aldehyde  rhodinal.  Khodinic  acid  and  the 
rhodinate  of  rhodinyl  were  also  prepared.  Rhodinic  acid 
and  rhodinyl  acetate  combine  with  two  atoms  of  bromine. 
This  fact  proves  the  existence  of  an  ethylene  bond. 

By  further  oxidation  of  rhodinol,  a"etone  aud  /3-methyl 
adipie  acid  were  obtained.  The  formula  deemed  most 
probable  is — 

(CH3):C:CH.CH„.CIIi.CH(CH3).CHo.CH„0H.    ' 

-  V.  C. 
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Mandelic   Acid,    New   Process  for  the    Manufai 

fm    Antipyrim    Salt].     C.   Pape.      Chem.  Zeit.   1896, 
20,  90. 

Since  the  intioduction  of  the  antipyrine  salt  of  mandelic 
acid  the  author  has  improved  the  method  of  manufacture. 
.  ommercial  benzoic  aldebj-de  is  converted  into  the  well- 
known  bisulphite  compound  by  shaking  with  a  concentrated 
solution  of  sodium  bisulphite.  This  compound  is  pressed, 
washed   with  alcohol,  if  necessary,   and   dried.     It   is  then 

],■    inti    a  thin   paste   with  water  and  mixed  with  the 

theoretical  quantity  of  a  concentrated  solution  of  potassium 
cyanide.  The  undissolved  portion  of  the  bisulphite  com- 
pound goes  rapidly  into  solution,  and  the  nitrile  of  mandelie 
aeid  immediately  Separates  out  as  an  oil,  which  is  removed 
from  the  aqueous  liquid  as  quickly  as  possible.  It  is  thus 
obtained  very  pure,  and  is  therefore  easily  converted  into 
mandelic  acid.  For  this  purpose  the  freshly  prepared 
nitrile  is  mixed  with  three  times  its  volume  of  concentrated 
hydrochloric  acid,  when  the  mixture  becomes  heated  up  to 
the  boiling  point,  at  which  temperature  it  is  kept  for  some 
time  and  the  conversion  into  mandelic  acid  is  complete. 
The  separation  and  purification  of  the  acid  is  conducted  in 
the  usual  way, — .1.  S. 

Levo-Fenchone,  a  New  Isomer  of  Camphor.     <>.  Wallach. 

.1.  de  Pharm.  et  de  Chim.  1S"U,3,  [9],  46 J. 
Wall&ch  has  discovered  in  the  essential  oil  of  Thuja  a 
levo-fenchnne  exactly  similar  to  the  dextro-fenchone  found 
by  him  in  oil  of  fennel.  The  fraction  of  oil  of  Thuja  boiling 
:,t  190  — 'joo0  contains  levo-fenehone  and  thujone.  This 
i-  warmed  in  portions  of  20  grins,  with  SO  grms.  of  con- 
centrated nitric  acid  ;  the  unaltered  feuchone  is  distilled 
over  by  steam,  dried,  and  purified  by  crystallisation  in  a 
freezing  mixture. 

Levo-fenchone  is  exactly  >imilar  to  dextro-fenchone.  except 
in  its  rotatory  power,  a„  =  -  (iG-'.U  ;  sodium  amalgam 
reduces  it  to  fenchyl  alcohol,  the  rotatory  power  of  which 
(  +  10'36°)  is  equal  to  that  of  fenchyl  alcohol  prepared 
from  dextro-fenchoue,  but  of  opposite  sign;  in  brief,  a 
ries  of  compounds  has  been  prepared  from  levo-  similar 
to  those  from  dextro-fenchone. —  A.  C.  W. 

VIenthone:  Its  Conversion  into  Thymol.  E.  lieckmann 
and  H.  Eickelberg.  Ber.  1896,  29,  418. 
I.n-  chloroform  solution,  dextro-  and  levomenthoue  react 
•with  two  molecules  of  bromine,  forming  a  dextro-rotatory 
dibi-omomeuthone,  C10H16Br2O,  of  melting  point  T'.i  —80  , 
which  contains  the  earbonyl  group  unaltered,  and 
regenerates  meuthoue  by  reduction  with  zinc-dust  and 
acetic  acid.  The  dibromomenthoue  ou  boiling  with 
quinoline  is  converted  into  thymol  ;  thus  menthone  is 
l-methyl-3-keto-4-isopropylhexamethylene. — A.  C.  W  . 

PATENTS. 

Album! n -Tannin   Compound   [Asb-ingent] ,  Improvements 
in  the  Manufacture  or  Production  of  an.     W.  L.Wise, 

London,     from  Knoll  and  Co.,  l.udwigshafen,  Germany. 

Eng.  l'at.  6110,  March  -J:s,  1896. 
Albuminate  of  tannin,  if  employed  in  a  freshly  pre- 
cipitated -tate.  will  he  digested  by  an  effective  gastric  juice 
within  a  few  minutes;  if  it  he  air-dried,  its  digestion  will 
occupy  about  two  hours  ;  but  if  it  has  been  heated  for  6 
to  It)  hours  at  110  ('.  and  upwards,  it  will  hardly  be 
attacked  by  gastric  juice,  even  within  24  hours,  and  will,  m 
consequence,  be  well  fitted  for  producing  an  astringent 
action  on  the  mucous  membrane  of  the  intestine  without 
affecting  that  of  the  stomach,  and  in  thi-  way  causing 
indigestion.  The  following  method  of  manufacturing 
albuminate  of  tannin  of  the  required  degree  of  insolubility 
in  gastric  juice  has  been  found  to  give  satisfactory  r. -Milts. 
Ten  kilos,  of  albumin  and  'Jo  kilos,  of  tannic  acid  are 
dissolved  separately  in  cold  distilled  water,  and  the  solutions 
,ir,  afterwards  mixed  whilst  being  continually  stirred.  The 
mixture  having  been  allowed  to  settle,  the  supernatant 
solution  is  decanted,  and  the  precipitate  is  repeatedly 
lixiviated  to  free  it  from  excess  of  tannic  acid  ;  it  i-  then 
filtered,  pressed,  and  dried,  and  is  finally   heated  during  a 


period  of  6 — 10  hours  at  110° — 150  C.  either  in  an  air  bath 
or  in  some  liquid,  such  as  xylene,  which  is  without  action 
on  the  albuminate.     The  yield  is  about  10  kilos. — A.  G.  H. 

A     Pharmaceutical    Substance    [Active     Constituent    of 
Thyroid  Gland],  Improvements  in  the   Manufacturt    of, 

unit    in   tlie    Purification   of  the   same.      II.    K.    Newton, 
London.     From  "  The  I'arbcnfabriken    vonnals  F.  Bayer 
and  Co.,".  Eiberfeld,  Germany.     Eng.   l'at.  18,295,  June 
25,  1895. 
FrE6H   thyroid  glands    (of  sheep  or  other  animal-),  freed 
from  fat,  are  boiled   with  4    parts  of   sulphuric  acid  of  from 
5 — 10  per  cent,  strength,  lor  20 — 30  hours  with  a  reflux 
condenser.       The   precipitate    formed   ou   cooling  contain- 
almost    the    whole    of    the    active    constituent  ;  the   part 
remaining   in   the   filtrate   is    obtained  by   neutralising   or 
adding  common   salt,  evaporating  down,  and  cooling.     Tin- 
crude    product    is    extracted    with   hot  alcohol,   and   the 
alcoholic  solution  either  evaporated  down  or  precipitated  by 
ether,  and  finally  washed  with  ether  or  ligro'in. 

The  active  principle  is  neither  an  albumin  nor  a  peptone  ; 
it  has  the  properties  of  a  weak  aeid  and  contains  iodine;  for 
medicinal  purposes  it  should  be  mixed  with  some  neutral 
substance,  such  as  sugar  of  milk. — A.  (.'.  \V. 

Pyrocatechin-Monacetic  Acid  [Medicament  .-  Substitute  for 
Guaiacol]  Processfor  Obtaining.  W.  Majert,  Falkenberg, 
Prussia.  Eng.  Pat.  17,160,  Sept.  14,  1895. 
Chlokacetic  acid  and  pyrocateehol  in  molecular  propor- 
tions in  aqueous  solutiou  are  boiled  with  an  inverted 
condenser,  ami  sodium  hydroxide  or  carbonate  gradually 
added  in  calculated  quantity.  ( lu  cooling,  sodium  pyro- 
catecholmonacetate  separates,  and  is  purified  by  recrystal- 
lisation.  The  acid  ( >H.C,,H4.<  i.ClL.t  !<  > .11  forms  whitish 
crystalline  ueedles  moderately  soluble  in  water,  melting  at 
131  ,buth\  overheating  is  change-. I  to  its  lactone,  melting 
at  .".6  .—A!  C.  W. 

Oxypiperidine  Carbo-Acids  and  Derivatives  therefrom. 
Production  of.  A.  Zimmermann,  London.  From 
Chemische  Fabrik  auf  Actien,  vormals  E.  Schering, 
Berlin.     Eng.  Pat.  1L',J65,  June  -J7.  1895. 

The  production  is  claimed  of  7-hydroxy piperidine  carbonic 

acids  having  the  general  constitution — 

HO. C. CO. OH 

H2C  /\  CH, 

(II 
CH 


Ml 


as   the   carbonic  -acids   derived  from   triacetonamine    and 
analogous    derivatives     from    7-piperidone,    as    benzaldi- 
acetonamine     and    vinyldiacetonamine,    by    first     linking 
hydrocyanic  acid  to  a  7-piperidone  derivative — 
CO 
/\ 


H,C 

CH3>C 

CH/1 


Nil 


CH., 
C< 


and  then  saponifying  the  nitrile  produced  to  a  -, -piperidine 
carbonic  aeid.  Also  producing  henzoylated  and  toluylated 
alkyl  esters  from  the  said  7-hydroxypipcridine  carbonic 
acids  i-  claimed,  and.  moreover,  the  production  of  a  variety 
of  other  esters.  Thus  it  is  proposed  to  form  benzoyl-1} - 
hydroxypiperidine  carbonic  esters  and  n-alkyl  benzoyl--}- 
hydroxypiperidine  carbonic  esters,  &c.,  by  linking  hydro- 
cyanic "acid  to  triacetonamine,  &c,  saj ifying  the  nitrile 

so  produced  to  -,  hydroxypiperidine  carbonic  acid,  and 
converting  the  latter  into  ester,  and  into  compounds 
thereof,  by  replacing  the  II  of  the  (111  group  with  benzoyl, 
&c,  and*  the  II  atom  of  the  Ml  group  by  alcoholic 
radicals.  Other  variations  are  described,  and  tin  Bub- 
Stances  produced  as  described,  are  laid  claim  to. 

—A.  C.  W. 
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Cinchona  Barks,  Estimation  of  the  Total  Alkaloids  in. 
C.  C,  Keller,  Sehweiz.  Wochensehr.  Chem.  Pharm. 
1895,  33,  449. 

See  under  XXIII.,  page  478. 

Cacao  Leaves,  Estimation  of  the  Alkaloids  in.  C.  t '. 
Keller.  Schwei/.  Wochensehr.  Chem.  Pharm.  1895, 
33,  453. 

See  under  XXI II.,  page  478. 

i\"w.'    Vomica  Seeds,  Estimation  of  the  Alkaloids  in.     C. 

C.  Keller.     Sehweiz.  Wochensehr.  Cliem.   Pharm.    1895, 
33,  452. 

See  under  XXIII.,  page  47-. 

Morphine,  Estimation  of,  in  Opium.     G.  Looff.     Apoth. 
Zeit.  1896,  11,  192. 
See  under  XXIII.,  page  17s. 

Acids  contained  in  Vegetables,  Detection  and  Separation  of 

the  Principal.     L.  Lindet.     Comptes  rend.  122,  1135. 
Set  under  XXIII.,  page  475. 

Quinoline  and  Quinoline  Derivatives,  An  Improvement 
in  Skraup's  Process  for  the  Preparation  of.  C.  A. 
Knueppel.     Ber.  29,  1896,  703. 

See  under  IV .,  page  (44. 

Tartaric  Acid,  Levo-rotutory,  Preparation  of. 
W.  Marckwald.     Her.  29,  42. 
See  under  XXIV.,  page  479. 

XXL— PHOTOGRAPHY. 

Gelatino- Chloride  Dry  Plates.  Neiv  Sensitisers  for. 
Eder  and  Valenta.     Dingier'-  Polyt.  J.  300,  [1],  18. 

The  authors  Investigated  several  substances  belonging  to 
the  Rose  Bengal  class,  and  found  that  tetra-iodotetrachloro- 
fluoreseem  produced  the  best  effect.  The  sensitising  action 
of, this  substance  reaches  a  maximum  in  the  yellowish-green 
before  the  D  line  and  extend-  to  D  \  C.  *  >f  the  Rhodaniines 
examined,  the  3  B  of  the  Badische  Anilin  und  Sodafabrik 
proved  to  he  good,  with  a  maximum  effect  in  the  neighbour- 
hood of  E  ;  D  and  extending  to  D  i  C.  Still  better  are 
the  actions  of  tetrachlorotetra-ethylrhodamine  hydrochloride 
and  tetrachlorotetra-ethylrhodamine  ethyl  ether,  which  reach 
as  Far  as  D  ^  C  and  D  |  C.  Nitrilo-rhodaminc  takes  effect  in 
the  orange-red  as  far  as  D  |  C.  These  colouring  matter- 
produce  a  greater  sensitiveness  in  the  blue  than  either 
Erythrosine  or  Rose  Bengal.  Good  sensitisers  for  the 
region  of  the  green  are  Acridine  yellow  and  Acridine  orange, 
of  which  the  former  is  the  better.  Diainidodiinethylacridine 
hydrochloride  (A.  Leonhardt)  gave  a  closed  spectrum 
extending  from  D  ^  E  nearly  to  the  violet,  and  is  hence 
valuable  for  spectrum  work  and  for  three-colour  printing. 

—J.  s. 
PATENTS. 
Soluble    Colloids,    such    as     Gelatine    and   Isinglass,    Im- 
provements   in    the     Formation    and     Preparation     of. 
E.  J.  Mills,  Glasgow.     Eng.  Pat.  8847,  May  4.  1895. 
See  under  XIV.,  page  462. 

Gelatin  Coatings  from  Paper  Supports  in  the  Manufac- 
ture of  Photographic  Films,  Improvements  in  Means  foi 
Facilitating  the  Separatio7i  of.  J.  B.  B.  Wellington, 
Elstree,  Herts.     Eng.  Pat.  11,821,  June  18,  1895. 

Paper  is  coated  (1)  with  an  alcoholic  solution  of  sandarac, 
copal,  &c.,  (2)  with  gelatin  containing  chrome  alum,  and 
(3)  with  celluloid.  The  backing  is  then  stripped  off,  and 
the  rilin  coated  with  the  sensitive  emulsion.  As  an  alter- 
native process,  the  silver  film  may  be  applied  direct  to  the 
gummed  paper  and  the  celluloid  afterwards.  The  essential 
point  consist-  in  the  use  of  the  layer  of  resin  to  assist  in  the 
stripping. — F.  H.  L. 

XXII.— EXPLOSIVES.  MATCHES,  Etc. 

Nitroglycerin,   On  the  Boiling  Point  of.      L.   de   Bruyn. 

Rec.  trav.  Chim.  des  Pays-Bas,  1895,  14,  131. 
According  to  Champion,  the  boiling  point  of  nitroglycerin 
is  about  185'.     The  author,  however,  found  that  on  heating 


nitroglycerin  to  ICG  under  a  pressure  of  15  mm.,  volatilisa- 
tion, but  no  boiling,  took  place.  Since  the  boiling  point  i- 
reduced  about  100°  by  lowering  the  pressure  to  12 — 20  mm., 
the  author  concludes  that  the  boiling  point  of  nitroglycerin 
must  at  least  be  above  200  . 

Champion  gives  the  temperatures  of  explosion  of  nitro- 
glycerin and  guncotton  as  257  and  220°  respectively. 
These  were  also  found  to  be  inaccurate,  as  neither  substance 
could  be  heated  above  190:'  without  exploding. — J.  S. 

PATENTS. 

Smokeless  Explosive  or  Gunpowder,  A  Xew  or  Improved. 
T.  Hawkins,  S.  H.  Hawkins,  and  H.  Hawkins,  Upton 
Park,  Essex,  and  the  Donnithorne  Gun  Patents  and 
Ammunition  Company,  Limited,  London.  Eng.  Pat.  62  7  1 
.March  26,  L895. 

Thirty-two  parts  of  chlorate  of  potash,  16  parts  of  sugar, 
and  1 — 2  parts  of  wood-pulp  flour  or  lampblack  are  mixed 
together,  aud  then  1 — 4  parts  of  bichromate  of  potash 
incorporated,  the  last  ingredient  being  dry  or  mixed  with 
an  equal  quantity  of  water.  The  paste  is  granulated  and 
dried  by  hot  air  or  other  methods.  The  explosive  may  be 
used  for  small  arms,  ordnance,  charging  shells,  blasting,  &c. ; 
when  intended  for  blasting,  the  wood-pulp  flour  or  lamp- 
black is  omitted,  and  an  increased  amount  of  bichromate  of 
potash  employed. — A.  C.  W. 

Amorphous  Phosphorus  as  Substitute  fvr  the  Yellow 
Phosphorus  for  Matches,  Primings,  and  the  like,  Process 
for  rendering  applicable.  Abel  and  Imray,  London. 
M.  Hals  and  E.  Gurovits,  Vienna.  Eng.  Bat.  4714, 
March  2,  1896. 

Sulphur  is  melted  and  mixed  with  amorphous  phosphorus, 
or  sulphur  and  phosphorus  are  mixed  and  heated  to  the 
nieltiDg  point  of  the  former,  (la  cooling,  the  compound  can 
be  pulverised  without  danger.  For  igniting  masses,  100  parts 
of  sulphur  are  mixed  with  50 — 150  parts  of  phosphorus. 
The  mixture  burns  slowly  with  an  inextinguishable  flame, 
and  is  adapted  for  signalling  purposes  ;  mixed  with  ':  chloride 
of  potash  "  (chlorate  ?),  glass,  and  other  igniting  and  hinding 
materials,  it  ignites  by  friction  ou  any  surface,  without 
noise. — A.  C.  W. 

XXIII.— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Fractionating  Column.     G.  W.  A.  Kahlbaum. 
71—73. 


Ber.  29, 


The  apparatus  de- 
scribed consists,  as 
will  be  seen  from  the 
figure,  of  an  outer 
tube  which  fits  into 
the  distilling  flask 
and  carries  the  ther- 
mometer. The  latter 
is  suspended  inside 
a  narrower  tube 
which  communicates 
at  its  lower  end  with 
the  condenser.  By 
this  arrangement  the 
thermometer  is  sur- 
rounded hy  a  double 
envelope  of  vapour 
and  the  bulb  is  pro- 
tected from  splashes. 
— T.  A.  L. 
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Miring  Apparatus  for  Accelerating  Chemical  Reactions. 

V.  Markovnikorf.     Annalen,  1895,  239,  254—257. 

The  apparatus  consists  of  a  cylinder  of  copper  (2  mm. 

thick)  a  (Fig.   1 )  open  at  both  ends. 

Fig.  1. 


At  each  end  a  band 


l>  (Fig.  1  and  2)  is  fixed  outside,  to  which  iron  bands  c 
i  Figs.  1  and  2)  are  soldered.  As  the  hermetic  closing  of 
the  apparatus  depends  on  these  iron  bands,  they  must  be 
perfectly  even,  and  sufficiently  thick  (4  —  .">  mm.).  The 
cylinder  is  closed,  at  both  ends,  by  perfectly  flat  brass 
plates  </  d  (Fig.  1)  about  3  mm.  thick,  which  are  screwed  to 
the  iron  rings  c  by  seven  or  eight  iron  rods  e  (Fig.  1),  which 
are  lixeil  at  one  end  (at  A)  to  the  brass  disc  d  employed 
as  fly-wheel  and  pass   through  the  holes  g  (Fig.  2)   at  the 


Fist-  3. 


other  end.  A  layer  of  lead,  or  asbestos,  is  inserted  between 
the  iron  rings  and  the  brass  plates.  There  is  one  opening, 
J,  in  the  cylinder,  which  is  closed  by  the  screw  k,  or  by  a 
tap,  for  letting  off  pressure  if  required. 

The  cylinder  is  rotated  by  meaus  of  a  handle  fixed  to  the 
flv-wheel  /',  or  it  may  be  connected  with  a  turbine  or  other 
motor.  For  varying  the  speed.  "In  n  a  motor  is  used,  there 
are  two  wheels,  /  and  m,  of  different  diameter,  to  take  the 
connecting  eord. 

For  mixing  liquids  in  the  cylinder  there  ate  five  lead  or 

tin   plates  o  o  (Figs.  2  and  3)  soldered   to  the  inside  of  the 

They  are  nearly  as  long  as  the  cylinder,  and  their 

width   is   three-quarters  the   radios   of  the   cylinder.     The 

plates  are  provided  with  openings^. 

The  inside  of  the  apparatus  i-  well  tinned,  but  for  some 
pur]Kises  a  porcelain  cylinder  maybe  used.      The  advantages 


of  the  apparatus  are  it-  lightness,  and  the  fact  that  it  can 
readily  be  heated  by  placing  a  burner  underneath,  or  cooled 
by  running  water  over  it.  A  convenient  sized  apparatus 
is  one  which  holds  about  1  \  litre.  It  should  not  be  more 
than  three-quarters  full. — N.  H.  .1.  M. 

PATENTS. 

[pyrometers'],  Improvement  sin  or  connected  with  Appliana  •■ 

for    Testing   the    Range   of  Heat   in    Furnaces,    <ir    li, 
cording  other  such    High    Temperatures.    G.    Watson, 

C.   W.   James,    R.   L.   liullock,  all   of  Leeds.     Fug.  Pat. 
3379.  Jan.  10,  1895. 

The  system  used  is  that  of  suspending  a  number  of  discs  of 
materials  having  different  melting  points.  The  latter  an 
previously  determined  and  marked  upon  the  discs.  The  prin- 
ciple followed  is  that  of  exposing  to  the  heat  to  be  measured,, 
a  successively  graduated  and  temperature-stamped  series  id 
test-pieces  of  metal  or  alloy,  systematically  arranged  to 
melt  in  their  successive  order  up  to  the  point  reached  by 
the  temperature  in  question.  On  melting,  the  pieces  fall 
off  a  wire,  till  at  length  a  point  is  reached  at  which  a  par- 
ticular test-piece  refuses  to  melt.  Various  arrangemi ur- 
ate described  and  illustrated. — K.  B.  P. 

Gases,  Specific  Gravity  if;  Apparatus  fur  Ascertaining. 
A.  Custodis,  Dusseldorf,  Germany.  Eng.  Pat.  7791, 
April  18,  1895. 

This  invention  consists  in  enclosing  two  light  bodies  of 
equal  weight  and  volume,  attached  to  the  arms  of  a  balance, 
in  separate  chambers  (discharging  into  a  common  outlet> 
into  which  the  gases  to  be  compared  are  introduced.  The 
difference  in  density  between  the  contents  of  the  cham 
destroys  the  equilibrium  and  is  indicated  by  the  pointer  and 
seale  of  the  balance.  The  apparatus  is  also  suitable  for 
ascertaining  the  effects  produced  on  a  gas  by  mechanical 
or  chemical  treatment,  or  for  indicating  alterations  in  the 
air  of  coal  mines,  and  the  movements  of  the  indicator  may 
be  automatically  recorded  at  a  distance. — C.  S. 

Gases,  Weight  of;  Apparatus  for  Indicating  and  Register- 
ing. M.  Arndt,  Aix-la-Chapelle.  Eng.  Pat.  8615> 
May  1,  1895. 

The  registering  appliance  consists  of  a  swinging  body 
suspended  from  the  beam  of  the  gas  balance  and  pressed  by 
suitable  means  (electrical,  compressed  air,  or  clockwork 
arrangement)  at  desired  intervals  against  a  rotating  drum 
carrying  the  paper  en  which  the  register  is  drawn,  tbe 
marking  being  effected  by  an  inked  or  dyed  paper  covered 
with  a  protective  sheet  of  india-rubber,  or  the  like. — C.  S. 

Gas,  Sampling,  for  Analysis  ;  Improvements  in  Apparatus 
for.  B.  L.  de  Bidder,  Amsterdam.  Knc.  Pat.  10.90&, 
June  1,  1895. 

'I'm:  apparatus  consists  of  a  hell-sbaped  or  similar  receiver 
with  a  tap  at  the  top  connected  to  a  flexible  tube,  in  a  water 
vessel  deep  enough  to  allow  the  bell  to  be  totally  immersed 
to  the  tap.  Inside  the  lull  is  a  circular  float  just  small 
enough  to  prevent  friction  against  the  sides  thereof,  and 
having  it- upper  surface  corresponding  to  the  top  of  the 
bell.  This  float  prevents  the  gas  to  be  sampled  from 
coming  in  contact  with  a  large  surface  of  water. — L.  T.  T. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Hydrogen,  On  the  Quantitative  Determination  of,  by 
Means  of  Paltadious  Chloride.  E.  I>.  Campbell  and 
E.  li.  Hart.  Amer.  Chem.  J.  1S9G,  18,  29*— 298. 
The  authors  have  devised  a  method  for  the  direct  determi- 
nation of  hydrogen  by  the  use  of  a  dilute  solution  of 
palladious  chloride,  as  recommended  by  F.  C.  Phillips  (this 
Journal,  189-1,840 — 841)  for  the  detection  of  hydrogen.  I 
solution  i-  prepared  by  dissolving  5  grins,  of  palladium  wire 
in  30  c.c.  of  hydrochloric  acid  with  1 — 2  c.c.  of  nitric  acid, 
c\aporating  to  dryness  on  the  water-bath, and  rcdissolving  in 
5  c.c.  of  hydrochloric  acid  (sp.  gr.  1-20)  and  25—30  c 
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-water,  with  warming,  until  solution  is  complete.  The  solu- 
tion is  made  up  to-  750  c.c,  and  then  contains  1  per  cent, 
of  palladious  chloride. 

The  gas  to  be  analysed,  previously  freed  from  gases 
other  than  nitrogen  and  paraffins,  is  then  passed  on  to  a 
single  Hempel  absorption  pipette  (after  the  amount  of 
solution  necessary  to  till  the  pipette  has  been  introduced  in 
the  usual  manner).  The  pipette  is  then  placed  in  a  water- 
bath  for  two  hours,  when  absorption  is  generally  complete. 
The  hydrogen  absorbed  is  determined  in  the  usual  manner. 
The  analyses  appended  by  the  author  indicate  great 
accuracy.  The  palladious  solution,  after  use,  is  evaporated 
with  hydrochloric  acid  as  before,  for  use  over  again. — 0.  H. , 

Potassium,  Estimation  of;  I^'otes  on.     F.  T.  B.  Dupre. 

Chem.  Ze'it.  189G,  20,  305. 

With  regard   to  the   suggestion   recently    made  that    Fre- 
senius's  well-known  factor  of  0-H0.">6for  the  calculation  of 
the  potassium  chloride   contained  in  the   double  platinum 
salt  should  be  altered  to  0-:S04,  the  present  author  remarks 
that    already   in    1882   Dittmar   anil    Arthur   proved    that 
potassium    platinochloride,    as    obtained    in    an    ordinary 
analysis,  is  not  constant  in  composition.     The  same  conclu- 
sion is  arrived   at  by  noting  that   if  the  coefficient  0' 3069, 
based  on   Seubert's    determination  of  the  atomic  weight  of  ! 
platinum,    which    is    undoubtedly    the    correct   6gure,  be   i 
employed,  the  results    of  an    analysis   are    by   no   means   I 
so  satisfactory  as  when  making  use  of  Fresenius's  value.    The   | 
author  has  attempted  to  identify  the  cause  of  this  variation  in 
:ij>parent   composition,  but  without  success  ;  the  amount  of  j 
impurity  present  being  extremely  small. — F.  H.  L. 

Potash,  Estimation  of,  as  Potassium  Platinochloride. 
E.  Bauer.    'Chem.  Zeit.  L896,  270. 

Instead  of  weighing  the  platinochloride  on  a  tared  filter, 
it  has  been  proposed  to  redissolve  the  precipitate  in  water, 
evaporate  the  solution  to  dryness  in  a  platinum  dish,  dry 
at  120",  and  weigh  in  the  dish.  The  trouble  of  weighing 
a  filter  twice  is  thus  avoided,  and  also  the  danger  of 
reducing  the  salt  by  careless  drying  on  the  filter.  It  is, 
moreover,  unnecessary  in  filtering,  to  remove  the  last 
traces  of  the  precipitate  from  the  dish,  as  it  is  simply 
dissolved  in  hot  water  and  added  to  the  rest.  After 
washing  the  precipitate  with  96  per  cent,  alcohol,  it  is 
dissolved  in  water,  and  the  filter  carefully  washed  out. 
For  this  purpose,  80 — 90  c.c.  of  water  suffice,  and  this 
amount  can  be  evaporated  off  on  a  water-bath  in  25 — 30 
minutes.      The  residue  is  absolutely  pure. — N.  H.  J.  M. 


Potash,  Estimation  of.     A. 

20, 


l'rager.     Chem:  Zeit.  1896, 
269.~ 

The  following  modification  of  Presenilis'  shortened  method 
of  estimating  potash,  when  present  as  sulphate  only,  is  said 
to  give  very  concordant  results.  An  aliquot  portion  of  the 
potassium  sulphate  solution  is  precipitated,  in  the  usual 
manner,  by  a  very  slight  excess  of  barium  chloride,  the 
filtrate  made  up  to  about  75  c.c,  treated  with  platinie 
chloride,  and  slowly  evaporated  down  on  a  water-bath  (not 
boiling).  This,  and  subsequent  operations,  must  be  per- 
formed in  an  atmosphere  absolutely  free  from  ammonia. 
As  soon  as  crystals  form  on  the  surface  of  the  liquid,  it  is 
cooled,  then  slowly  evaporated  down  to  about  5  c.c.  When 
cold,  20  c.c.  of  96  per  cent,  alcohol  are  added,  the  solution 
stirred  and  allowed  to  stand  for  some  time.  The  crystalline 
precipitate  is  washed  on  a  filter  (previously  extracted  with 
80  per  cent,  alcohol  and  hot  water)  with  80  per  cent, 
alcohol,  dried  at  110°  in  a  Hoffnieister  oven  (Zeits.  Anal. 
Chem.  1894,  437),  and  weighed.  The  purity  of  the  pre- 
cipitate may  eventually  be  established  by  treating  it  with  a 
little  water  in  a  platinum  dish.— N.  II.  J.  M. 

Lead,  Colorimetric  Determination  of.     M.  Lucas.     J.  de 
Pharm.  et  de  Chim.  1896,  3,  [9],  459. 

The  sulphide  was  found  to  afford  a  more  sensitive  method 
than  chromate  or  iodide,  its  coloration  is,  however,  modified 
by  the  presence  of  alkalis  or  neutral  salts  and  varies  with 
lapse  of  time  owing  to  agglomeration  of  the  particles.  The 
following  example  is  given  : — 1  grm.  of  bronze  is  treated 


with  nitric  acid,  after  filtering,  1  c.c.  of  sulphuric  acid 
added,  the  liquid  evaporated  to  7 — 8  c.c,  diluted  and 
electrolysed.  The  lead  is  deposited  as  dioxide  on  the 
positive  pole ;  this  is  rapidly  washed,  dried  and  weighed. 
If  the  lead  exceed  5  mgrms.  it  should  be  determined  as 
sulphate  ;  if  less,  the  dioxide  is  dissolved  in  1  c.c  of  nitric 
acid  containing  nitrous  (prepared  by  electrolysis  of  nitric 
acid),  the  solution  neutralised  by  caustic  soda  (:S0O  grms. 
to  the  litre),  diluted  to  such  an  extent  that  50  c.c.  contain 
about  1  mgrm.  and  mixed  with  five  drops  of  ammonium 
sulphide.  Quantities  of  lead  nitrate  solution  (1  grm.  to  the 
litre)  are  mixed  with  as  many  c.c.  of  sodium  nitrate  solution 
(640  grms.  to  the  litre)  as  were  added  c.c.  of  soda,  and 
diluted  to  the  volume  of  the  solution  to  be  tested.  Thus  the 
solutions  for  comparison  contain  equal  amounts  of  sodium 
nitrate.  Then  five  drops  of  ammonium  sulphide  are  added 
and  the  colour  compared  with  that  of  the  solution  under 
examination.  For  quantities  between  0'0001  and  0P004 
grm.  the  process  is  accurate  to  within  10  percent. — A.  C.  W. 

Lead,    Quantitative    Electro- Deposition    of,  as   Peroxide. 
O.  von  Giese.     Zeits.  f.  Elektrochem.  1896,  586—588. 

The  author  has  repeated  Kreichgauer's  work  on  this 
subject  (this  Journal,  1894,  547),  and  contests  some  of  the 
conclusions  arrived  at.  The  following  points  are  to  be 
noted: — (1  per  cent,  solution  of  Pb(N03)»  ;  current 
density,  N.D  100  =  0'1  ampere)  :— 

1.  The  proportion  of  free  nitric  acid  that  must  bo  added 
to  prevent  separation  of  metallic  lead  depends  on  the 
temperature  of  experiment.  At  15° — 50°  C,  at  least  8  per 
cent,  by  volume  of  HNO.,  (sp.  gr.  1"4)  shouid  be  present ; 
at  80"  (_'.,  5  per  cent,  suffices. 

2.  At  temperatures  above  70°  C.  (and  using  0  ■  1  ampere 
per  100  sq.  cm.)  the  separation  of  the  PbO;  is  hardly  ever 
complete,  owing  to  the  solvent  action  of  the  decomposition 
products  of  nitric  acid  on  the  precipitate.  Apart  from  this 
the  separation  proceeds  very  slowly. 

3.  The  separation  of  1  grm.  of  Pb02  is  complete  at 
la  —  20°  C.  in  about  12  hours  (current  0-1  ampere);  at 
50° — 55°  C.  in  about  six  hours. 

4.  The  time  required  for  precipitation  is  not  materially 
diminished  by  increasing  the  area  of  the  electrode  surfaces. 

5.  According  to  Kreichgauer;  the  liability  to  separation 
of  metallic  lead  is  peculiarly  increased  by  the  use  of  a 
rough-surfaced  cathode  (Pt.  roughened  by  a  sand-blast). 
This  statement  the  author  fails  to  confirm.  Equally  good 
results  are  obtained  with  highly  polished  or  roughened 
plates.— H.  T.  P. 

I'ei ■■< -hlorates.  Quantitative  Estimation  of.      D.  A.  Kreider. 
Zeits.  anorgan.  Chem.  1895,  10,  277. 

The  author  recommends  the  fusion  of  the  perehlorate  in  a 
current  of  carbon  dioxide.  The  oxygen  which  is  evolved  is 
collected  over  potash  and  transferred  to  a  burette  containing 
hydriodic  acid  and  nitric  oxide.  The  librated  iodine  is 
then  titrated  with  decinormal  arsenious  acid.  Free  oxygen 
in  mixtures  can  also  be  determined  by  this  method. — J.  s. 

Aluminium  Sulphate.      Papier  Zeit.  21,  1896,  599  and  794. 

The  first  of  the  articles  referred  to,  deals  with  aluminium 
sulphate  as  required  for  dyeing  purposes,  and  specifies  as 
maximum  iron  percentage  O'OOl,  higher  proportions  being 
distinctly  prejudicial.  For  determining  these  fractional 
proportions  the  following  process  is  given  : — 

1 — 2  gnus,  of  the  salt  are  dissolved  in  a  few  c.c.  of  water, 
1  c.c.  of  pure  concentrated  HXO:,  added,  warmed  a  few 
minutes,  and  diluted  to  50  c.c.  5  c.c.  of  the  solution  are 
transferred  to  a  stoppered  cylinder  graduated  to  20  c.c  ; 
5  c.c.  of  a  10  per  cent,  solution  of  potassium  sulphocyanide 
are  added.  Ether  is  then  added  to  the  20-c.c.  mark,  and 
the  cylinder  is  then  shaken.  In  a  second  cylinder  5  c.c.  of 
the  sulphocyanide  solution  are  diluted  with  5  c.c.  of  water 
containing  one  drop  of  HNO:, ;  after  adding  ether,  a  stan- 
dard solution  of  iron  (1  e.c.  —  0' 00001  grm.  Fe)  is  run  in 
and  shaken  with  the  mixed  liquids  until  the  ethereal  layer 
develops  an  equal  colour  to  that  of  the  first  cylinder.  The 
calculations  to  be  made  are  obvious. 
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In  the  second  article  a  correspondent  (R.  SO  culls  atten- 
tion to  undue  refinement  in  this  matter  of  the  iron  impurity 
imiuium  sulphate  required  for  paper-making.  After  a 
careful  discussion  he  arrives  at  the  following  conclusion: — For 
all  ordinary  purposes  buyers  should  specify  a  percentage  of 
\1_' '  not  less  than  15,  tree  acid  in  i  exoeedingO'8,  and  iron 
not  exceeding  0-2.  For  high-priced  papers  only,  is  it 
possible  or  expedient  to  use  the  purer  varieties,  and  in  this 
case  the  maximum  of  iron  may  be  reasonably  specified  at 
0-005  per  cent.— ('.  F.  C. 

Phosphoric  and  Arsenic  Acids,  Accurate  Methods  for  the 
Volumetric  Estimation  of.  A.  Christensen.  Xordisk. 
Pharm.  Tidsskrift.  1896,  3,  77. 

Hv  using  bromates  instead  of  iodates  in  iodometric  titration, 
the  author  is  enabled  to  obtain  sharp  indications  and  accu- 
rate results,  but  the  reaction  takes  place  more  slowly, 
requiring  half  an  hour  at  10 — 5"  C,  or  a  day  at  the 
normal  temperature.     The  reaction  is — 

KBr03  +  6KI  +  6H3P04=6KHSP<  >,  +  fil  +  KBr  +  311. ( I. 
The  volume  of  solution  must  always  range  from  100  c.c.  to 
!-0c.c.  excessive  dilution  giving  low,  and  undue  concentra- 
tion, high  results.  By  Emmerling's  method  of  estimating 
phosphoric  acid  in  phosphites,  more  lime  was  always  found 
in  the  precipitate  than  would  correspond  to  the  formula 
< 'a:,(  l'< '.,).,.  The  lead  method  offered  no  advantage  over 
the  molybdate;  but  the  silver  process  for  estimating  phos- 
phates of  the  type  R.,Hl'o,  gave  good  results.  Arsenic 
acid,  however,  gave  results,  generally  1  per  cent,  too  high 
by  this  latter  method  ;  but  more  accurate  results  followed 
precipitation  by  means  of  the  ammonium  magnesium  double 
salt,  especially  when  Fuller's  correction  for  the  solubility 
of  the  arsenic  precipitate  in  ammonia  water  is  applied.  \\\ 
the  case  of  the  arsenic  acid,  the  substitution  of  titration  for 
ignition  of  the  precipitate  to  pyroarseniate  is  specially 
advantageous. — \V.  G.  M. 

Arsenates,  Estimation  of  Arsenic  And  in.    A.  Williamson. 
J.  of  Soc.  Dyers  and  Col.  1896, 12,  86—89. 

The  method  proposed  by  the  author  is  similar  to  the  one 
described  by  Younger  (this  Journal,  1S90,  158—159).  It 
consists  in  reducing  the  arsenic  acid,  in  strong  acid  solution, 
to  the  arsenious  condition  by  means  of  hydriodic  acid  (potas- 
sium iodide  and  hydrochloric  acid) — 

As„Os  +  4HI  =  As,03  +  2HsO  +  -2J,. 

titrating  the  liberated  iodine  with  standard  thiosalphate, 
and  subsequently  oxidising  the  arsenious  acid  by  standard 
iodine  solution  in  the  ordinary  manner.  Two  results  for 
the  arsenic  are  thus  obtained,  the  former  records  that 
present  as  arsenic  acid,  and  the  difference  between  the  two 
give-  the  arsenious  acid  present  in  the  sample.  If  the 
reaction  take  place  in  dilute  acid  solutiou,  then  the  liberated 
iodine  acts  on  the  arsenious  acid,  converting  it  into  arsenic 
acid  again.     The  process  is  then  reversible. 

Tin,  if  in  the  lower  state  of  oxidation,  may  be  estimated 
in  presence  of  arsenious  acid  by  oxidation  in  strong  hydro- 
chloric acid  solution  with  standard  iodine,  the  arsenic  being 
unaffected.  The  solution  is  then  mixed  with  Rochelle  salt, 
neutralised,  and  the  arsenite  titrated  with  iodine  in  the 
Usual  way. 

If  both  are  present  in  the  higher  state  of  oxidation,  as, 
for  example,  in  a  mixture  of  -odium  arsenate  and  sodium 
stannate,  the  arsenic  may  be  reduced  with  potassium 
iodide  and  hydrochloric  acid  as  before,  and  the  arsenite 
.  stimated  in  neutral  solution,  as  usual.  The  stannic  com- 
pound is  unaffected. — H.  I. 

Mortar  Analysis,  [7Ynw     Precipitation  Proeessof.  .I.I'ut- 
chett,  Birmingham.     Ellg.  Fat.  1C,oS9.  May  22,  1S95. 

The  mortar  or  cement  is  agitated  with  about  40  volumes  of 
a  2  per  cent,  solution  of  saccharose,  to  dissolve  the  lime, 
which  is  thereafter  precipitated  from  an  aliquot  part  of  the 
filtered  liquid  by  mean-  of  oxalic  acid  or,  preferably,  am- 
monium oxalate,  the  volume  of  the  precipitate  being  read 
off  after  a  certain  interval  of  time,  say,  half  an  hour. 
Determinations  made  in  this  manner  w:th  material  of 
known  constitution  serve  as  a  basis  for  comparative  estima- 


tions. W  hen  no  spent  lime,  Bath  stone,  or  old  mortar  is 
present,  an  alternative  method  of  dissolving  the  lime  in 
dilute  (cintt  15  per  cent.)  hydrochloric  acid,  miking  up  the 
filtrate  to  500  c.c,  and  throwing  down  the  lime  as  before, 

may  he  pursued. — ( '.  S. 

Mortar  Analysis,  Measure  Process  «,'.    3.  Patchett,  Bir- 
mingham.    Eng.  1'at.  10,090,  Slay  22,  1895. 

The  method  consists  in  agitating  about  4  c.c.  of  mortar  in  a 
100  c.c.  fla-k  (the  neck  of  which  is    1  c.c.    in   diameter   and 
8- 5  c.c.  long,  graduated   in    cubic    centimetres   from   a 
mark  coinciding  with  the  base  of  the  stopper),  along  with  a 

i    lg  per  cent,  aqueous  solution   of  saccharose,  and  titral 
the    lime    with    a    solution    of    oxalic    acid  (6*3  grins,    pel 
100  c.c),  using  phenolphthalein  or  other  suitable  indicator. 
The  amount  of  freed  sand  is   read  off  in   the  neck  of  the 
inverted  flask.      For  cements,   a  5  per  cent,   solution   of, 
preferably,  nitric  acid  is  used. 

Comparison  is  made  with  a  standard  mortar  or  cement, 
either  with  regard  to  the  ratio  of  lime  to  sand,  or  the  relative 

|   proportion  of  waste,  hinher  or  lower  than  the  standard. 

— C.  s. 

"  Availabli  "  Phosphoric  Acid  in  Basic  Slay,  Estimation 
ot\  bit  Direct  Precipitation  with  Magnesia  Mixture. 
W.  Hoffmeister.     Chera.  Zeit.  1896.  20,  305. 

The  filtered  Wagner  extract  of  the  slag  is  treated  with  5  c.c. 
of  strong  sulphuric  acid  for  every  1  arm.  of  the  sample 
exhausted,  the  mixture  being  evaporated  till  it  is  of  a  syrupy 
consistence,  and  yellow  in  colour.  It  is  then  washed  into  a 
graduated  vessel,  made  up  to  the  mark,  filtered,  and  a  volume 
corresponding  to  0*5  grm.  of  slag,  heated  with  lo  c.c.  of 
fuming  nitric  acid  in  a  covered  beaker  until  all  action  has 
ceased.  50  cc.  of  Wagner's  solution  and  10  c.c.  of  magnesia 
mixture  are  next  added,  and  the  phosphoric  acid  finally 
precipitated  by  the  addition  of  a  suitable  quantity  of  am- 
monia. Twelve  hours  must  elapse  before  filtration.  The 
results  agree  closely  with  those  of  the  molybdate  method, 

— F.  H.  L. 

Fluorine  in  Phosphates,  Superphosphates,  Boncmeal  and 
Guanos.  Determination  of.  Braun.  ('hem.  Ind.  !-■'.";. 
181—185. 

Soke  agriculturists,  however  wrongly,  object  to  the  presence 
of  fluorine  in  manures,  holding  it  to  be  injurious  to  the 
crops.  Useful  information  may  be  obtained  by  qualitative 
observation  of  the  behaviour  of  the  phosphatic  material 
when  treated  in  the  presence  of  SiO.:  with  sulphuric  acid 
1  in  the  usual  way;  some  approximate  estimate  of  the 
amount  of  fluorine  present  may  be  made  by  incan- 
the  appearance  and  quantity  of  the  silica  precipitated  ou 
condensing  and  decomposing  the  liberated  silicon  fluoride 
in  a  drop  of  water  hanging  from  the  underside  of  a  covei 
glass  closing  the  beaker  in  which  the  reaction  i-  proceeding. 
For  the  quantitative  estimation  of  fluorine  the  author  has 
used  Freseuius's  well-known  method  with  the  follov. 
modifications,  rendered  necessary  by  the  condition  of  the 
fluorine  in  certain  of  the  samples  examined.  I!aw  mineral 
phosphates  should  be  evaporated  with  acetic  acid  to  decom- 
pose carbonates,  and  the  resulting  mass  washed,  dried, 
ignited,  mixed  with  powdered  quartz,  and  decomposed  with 
strong  sulphuric  acid  for  the  liberation  of  silicon  fluoride 
which  is  condensed  in  the  manner  prescribed  hy  Presenilis. 

In  superphosphate-  both  free  hydrofluoric  acid  and 
fluorides  are  present.  The  latter  can  be  estimated  by  the 
process  already  described,  aud  the  former  can  be  arrived 
at  by  making  the  superphosphates  alkaline  with  milk  of 
lime,  evaporating  to  dryness,  treating  with  acetic  acid,  and 
proceeding  a-  before,  the  value  required  being  ultimately 
found  by  difference  between  the  result  of  this  determination 
and  that  of  the  determination  of  fluorine  as  fluorides. 

Main  analyses  ot  raw  phosphates  and  prepared  manures 
containing  from  a  -mall  fraction  of  1  per  cent,  up  to  6-97 
per  cent,  of  I',  are  quoted.  It  appears  that,  on  an  average, 
about  half  the  total  quantity  of  fluorine  in  the  raw  phos- 
phate i<  evolved  in  the  ordinary  process  of  making  super- 
phosphate. The  author  appends  a  caution  to  the  effect  that 
the  pre-ence  of  chlorides  in  the  material  analysed,  may 
give  an  unduly  high   result   for  fluorine,  and   is   careful  to 
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explain  that  many  of  his  figures  for  manures  containing 
only  small  quantities  of  fluorine  are  vitiated  by  this  cir- 
cumstance.— B.  B. 

Mercury  Salts,  Estimation  of,  by  Means  of  Sodium  Per- 
oxide. M.  C.  Schuyten.  Chem.  Zeit.  20,  1896.  239. 
Experiments  having  proved  that  sodium  peroxide  reduces 
mercury  salts  rapidly  and  completely  to  metallic  mercury, 
the  author  has  based  on  this  fact  the  following  process : 
The  weighed  quantity  of  the  substance  is  placed  in  a 
porcelain  basin,  which  can  be  covered  with  a  funnel, 
having  its  stem  bent  at  right  angles,  and  some  water  is 
added,  and  then  little  by  little,  sodium  peroxide,  until  no 
more  precipitate  forms,  when  the  basin  is  covered  with  the 
tunnel  and  gently  warmed  until  steam  condenses  iti  the 
tube.  After  cooling,  the  funnel  is  well  washed  and  the 
metallic  mercury  brought  on  to  a  filter,  dried  in  a  desiccator 
in  the  dark  and  weighed.  1  n  test  experiments  with  mercuric 
chloride  the  mercury  fouud  was  73-51  —  73-61  per  cent,  as 
compared  with  73-92  per  cent,  theory.  The  filtrate  from 
th?  mercury,  after  neutralisation,  can  be  used  for  the 
titration  of  the  halogen  by  Volhard's  method. — C.  A.  M. 

ORGANIC  CHEMISTRY— QUALIT A TIVE. 

Alloxantin,  A  reaction  of.     If.  Kitthausen.     Ber.  29, 

1896,  892—893. 

Alloxantin    contains   only    two  molecules    of    water    of 
rystallisation,  which  can  he  completely   expelled  at  107'  — 
110     and  not   three  molecules   as    is  stated    in    Beiistein's 
Handbuch  (2nd  Ed.). 

The  author  also  directs  attention  to  the  following  reaction 
of  alloxantin  : — 1 — 2  mgrm.  of  the  powdered  crystals  are 
wetted  with  a  drop  of  nitric  acid  (sp.  gr.  1-4)  and  carefully- 
heated  in  a  watch  glass  to  expel  the  excess  of  acid.  ( In 
adding  a  drop  of  ammonia,  and  a  little  water,  a  beautiful 
permanent  purple  coloration  is  produced,  which  disappears 
on  drying  but  reappears  on  again  adding  water.  Less  than 
1  mgrm.  of  the  substance  can  be  recognised  in  this  way. 

— J.  S. 
Acids  co?'.tained  in  Vegetables,  Detection  and  Separation 

of  the   Principal.       L.    Lindet.       Comptes    rend.    122, 

1135—1137. 
Tartaric  acid  is  readily  isolated  on  account  of  the  insolu- 
bility of  its  potassium  salt  in  a  mixture  of  alcohol  and 
ether,  but  the  other  acids  occurring  in  vegetables,  notably- 
malic  and  citric,  are  troublesome  to  detect  and  separate 
The  author  finds  that  the  quinine  salt  serves  to  separate 
citric  acid,  and  the  cinchonino  salt  similarly  serves  for 
malic  acid  on  account  of  the  sparing  solubility  of  the  acid 
salts  in  methyl  alcohol.  The  bases  are  added  gradually,  in 
powder,  to  avoid  formation  of  the  normal  salts.  The  ein- 
chonine  can  be  added  after  the  quinine,  excess  of  the  latter 
not  interfering  with  the  reaction.  The  acid  can  be  liberated 
from  the  quinine  (or  cinchonine)  salt  by  adding  ammonia, 
filtering,  precipitating  with  subacctate  of  lead,  and  decom- 
posing with  sulphuretted  hydrogen. — V.  C. 

Linseed    Oil,    Linseed    Oil    Varnish,    and  Oil    Colours; 

Simple  Method  of  Testing.    R.  Hefelmann  and  P.  Mann. 

Pharm.  Central  H.  N.F.  1895,  16,  685. 
The  authors  have  fouud  that  the  presence  of  resin  oil  can 
be  more  easily  detected  in  linseed  oil  and  linseed  oil  varnish 
by  means  of  the  butter  refractometer  than  by  other 
methods.  Even  small  additions  of  resin,  resin  oil,  the  salts 
of  the  metallic  oxides  with  resin  oil  acids,  and  mineral  oil, 
can  be  detected  by  the  increase  in  refraction,  as  is  shown  by 
analyses  furnished  by  the  authors. — J.  S. 

Varnishes,  Notes  on  the  Drying  of.     L.  E.  Andes. 

Chem.  Zeit.  1896,  20,  307. 

.See  under  XIII.  B.,  page  461. 

ORGANIC  CHEMISTRY.— QUANTITA TIVE. 

Paraffin,  Pine  Resin  in,  Detection   and  Determination  oj. 

J.  Klimont.    Chem.  Rev.  u.  d.  Fett-  u.  Harz-Ind.  1896, 

[38],  76—77. 
<  i.ne  method  is   to   heat  about  10  grms.  of  substance  with 
some  50  c.c.  of  10  per  cent,  alcoholic  potassium   hydroxide 


to  boiling  on  the  water-bath,  then  add  an  excess  of  water 
and  shake  up  with  ether.  The  paraffin  is  obtained  by- 
evaporating  the  ether,  and  the  resin  by  decomposing  the 
aqueous  solution  by  means  of  sulphuric  acid.  The  estimation 
of  the  paraffin  may  be  better  effected  by  evaporating  off  the 
alcohol  after  the  treatment  with  potassium  hydroxide  and 
extracting  an  aliquot  part  of  the  residue  with  ether  in  a 
Soxhlet  tube. 

A   rapid   and  approximate  estimation  may  be  made  by- 
determining    the    acid    number    of    the   substance.      For 
Austrian  resin   this  averages  about  170,  and,  as  paraffin  is 
neutral,  the  percentage  of  the  former  may  be  determined  by 
f  the  formula — 

.  _  100  s 

~~  170  iii 

wherein  m  represents  the  quantity  used  for  the  titration,  and 
s,  the  acid  number  of  the  mixture.  By  this  method  13-  72 
;  ;  cent,  of  resin  was  found  in  a  trial  mixture  containiug 
14-42  per  cent. — C.  S. 

Indigo,  Valuation  of.     Chr.  Rawson.     J.  Soc.  Dyers  and 
Col.  1896,  12,  82—86. 

The  author  remarks  on  the  discrepancies  noticed  in  the 
determination  of  indigotin  and  indirubin  in  samples  of 
indigo  taken  at  various  time>  from  the  same  stock.  These 
are  due  to  the  hygroscopic  nature  of  indigo.  A  "  table 
showing  the  variations  in  weight  of  samples  of  indigo 
under  different  atmospheric  conditions  as  regards  tem- 
perature and  humidity,"  is  given  in  the  paper.  The  author 
recommends  that  dealers  and  buyers  should  insist  upon 
having  the  water  determined  at  the  same  time  as  the 
colouring  matter,  which  should  be  calculated  on  the  dry 
indigo  and  stated,  in  addition  to  that  present  in  sample  as 
received. 

In  the  discussion  following  the  paper,  J.  Grossniann 
stated  that  he  found  that  a  sample  of  indigo  lost  water 
iu  grinding. 

A.  G.  Green  pointed  out  that  almost  all  colouring  matter 
had  the  power  of  absorbing  5—10  per  cent,  of  water 
without  apparently  Incoming  moist,  and  it  was  due  to  this 
fact  that  so  many  disputes  arose  about  the  variations  in 
strength  of  the  colour  ou  keeping,  or  during  long  voyages. 

In  reply,  Chr.  Rawson  said  that  he  had  used  the  per- 
manganate and  thiosulphate  (gravimetric)  methods  for 
the  purpose  of  estimating  indigotin  and  indirubin  in  the 
analyses  given  in  the  paper.  Potash  salts  might  have 
something  to  do  with  the  absorption  of  moisture  by  the 
indigo,  but  pure  indigo  itself  was  hygroscopic. — H.  I.  " 

Oils,  Oxidation  of:  Researches  on  the  Determination  of  the 
Degree  of.  M.  \V.  Bishop.  Monit.  Scient.  1S96,  259 — 
264. 

The  experiments  of  Chevreul  on  the  influence  of  metallic 
surfaces  in  promoting  the  oxidation  of  oils  were  first 
extended  and  made  the  basis  of  a  quantitative  method  by 
Livache  (this  Journal,  1883,  349),  whose  process  consists  in 
spotting  0-5  grm.  of  the  oil  on  to  the  surface  of  1  grm.  of 
dry  finely  divided  metallic  lead  (precipitated  from  a  solution 
of  lead  by  means  of  zinc)  contained  in  a  watch  glass,  and 
observing  the  increase  of  weight.  But  the  absorption  of 
oxygen,  even  in  the  case  of  linseed  oil,  requires  from  two  to 
five  days  to  reach  the  maximum,  the  less  strongly  drying 
oils,  such  as  poppy-seed  and  nut  oil,  require  at  least  as  long, 
whilst  the  feebly  drying  oils  must  be  left  for  fully  seven  days 
before  auy  useful  result  can  be  obtained;  and  even  then, 
as  Livache  has  more  recently  shown,  the  final  result  is  far 
from  representing  the  maximum  absorption.  In  fact,  if  we 
divide  the  iodine  value  and  the  oxygen  absorption  respec- 
tively, of  linseed  oil  by  the  corresponding  values  of  other 
oils,  the  two  series  of  ratios  show  such  a  want  of  accordance 
as  to  throw  doubt  upon  the  completeness  of  the  oxidation 
even  in  the  case  of  nut  and  poppy-seed  oils. 

In  the  case  of  linseed  oil  the  maximum  absorption  is 
obtained,  for  this  oil  oxidises  rapidly,  without  the  help  of 
any  drier,  if  sufficiently  sub-divided  by  means  of  a  neutral 
body.     Thus,  1  grm.  of  linseed  oil,  intimately  mixed   with 
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1  grm.  of  precipitated  ignited  silica,  anl  exposed  ia  a  tliiii 
layer  to  the  air  at  20' — 2o5  absorbed — 

i  Ixygen 
im  t  i  tent. 

In  ldny 0-8 

In  2  days 7*3  I 

In  Sdnya IS'00 

In  liliys  10-40 

This  result  suggested  the  following  general  method,  in 
which  silica  is  used  as  the  absorbent,  and  resinate  of 
manganese  as  the  drier. 

The  Method. — Purified  manganese  resinate  is  prepared  by 
digesting  the  commercial  article  in  ether,  filtering,  distilling 
off  the  solvent,  and  pondering  the  dry  residue.  5 — 10  grins, 
of  the  oil  an-  weighed  in  a  beaker,  2  per  cent,  of  the  dry 
resinate  is  added,  the  oil  is  heated  on  the  water  oveu,  with 
i-ional  agitation,  until  solution  is  complete  (which  takes 
from  5  to  10  minutes),  and  is  then  allowed  to  cool. 

1  grin,  of  precipitated  ignited  silica  is  weighed  into  a  flat 
bottom  capsule  of  .'>•  5  em.  diameter,  containing  a  small  glass 
rod,  and  as  nearly  as  possible  1-02  grm.  (1  gnu.  oil  + 
U'02  grm.  resinate)  is  distributed  from  a  fine  pipette  in 
small  drops  all  over  the  surface.  The  whole  is  then  weighed. 
The  oil  and  siliea  are  next  intimately  mixed  by  mean-  of 
"the  glass  rod,  spreading  the  mixture  it.  a  layer  of  uniform 
tliickness  all  over  the  bottom  of  the  dish,  and  the  dish  is 
then  exposed  to  the  air  at  I73 — 25°  for  drying  oils,  ami  at 
20' — 30°  for  other  oils,  and  weighed  at  intervals  of  six  hums. 
After  each  weighing  the  contents  are  stirred  afresh. 

With  linseed   oil,  the  maximum  oxidation  occurs  iu  from 
■Jt   to  30    hours,   after  which    there  is  a   gradual  loss  of 
lit,  confirming  Cloez,  Mulder,  and  others,  that,  besides 
linoxyn,   volatile  products  are  formed.     By   adding    1  per 
cent.,  instead  of  2    per  cent.,  of  the  resinate,  oxidation   is 
more  rapid,  but  the  increase  of  weight  is  less,  owing  to  an 
increased  proportion  of  volatile  products.     The  influence 
of    temperature    is  most  important.     The   results    obtained 
appear  to  -how  that  for  the  most  rapid  oxidation  of  linseed 
oil  the  temperature  should  not  fall  below  17  '  nor  rise  above 
With  the  oils  of  hemp  seed,  poppy  seed,  nut  and  cotton 
il,  the  maximum  increase  of   weight  was   reached  iu  from 
24  to  48  hours  at    28  — 22°.     Sesame  oil  at  the  same  tem- 
perature required   72 — 96 hours.     Arachis  oil  absorbed  Gp7 
per  cent,  of  oxygen  in  9(5  hours,  at  a  temperature  fluctuating 

between  32° 18" — 34-5' — 14°  •,  but  another  sample,  tested 

at  23°— 17  ,  only  absorbed  4'8  per  cent,  in  144  hours. 

The  oxidation  of  col/a,  and  especially  of  olive  oil, 
cannot  be  easily  effected  iu  a  short  time.  Thus,  with  colza 
although  a  marked  increase  of  weight  is  perceptible  in 
21  hours,  which  steadily  augments,  the  results  recorded . -how 
that  at  the  end  of  1 1  days  it  had  not  passed  the  maximum. 
With  olive  oil,  an  increase  of  weight  is  perceptible  in  2  1 
hours;  but  one  sample  took  16  days  at  34-5° — 14c  to 
increase  5'3  per  cent.,  and  two  other  samples  absorbed, 
respectively,  5-7  per  cent,  in  36  days  at  34  —18  and  6-0 
per  cent,  in  "ill  days  at  23 — 1 .'  .  Results  obtained  and 
tabulated,  show  that  the  adulteration  of  olive  oil  with  nils  of 
more  strongly  drying  character  cans -s  the  most  marked 
effect  in  the  first  24  hours,  provided  the  experiment  be 
made  at  a  suitable  temperature. 

A  summary  of   the  author's  result-  is  given  in  the  table. 

,;:  option.  &EJ™* 

Linseed  oil  (indigenous)  ...  0-9327  17-70tol6-40  17*05 

..    (La  Plata)  0-9304  !5-45tol5-00  15-20  PIS 

Hemp-seed  oil »-;ii^7  l4-55tol4-S0  14-40  1-18 

Pop]  I  I  1-60  I"  13  '.'"  14-20  f20 

Nul   I      i               -ali 1S-70  13-70  1-88 

i    itton-se  d  ml  ('■chilled  "j  0-983  9-60  to  !l  30        9-  r,  I  80 

(ordinary  I..  9-60               -  6 1  l"98 

l      o       -        -id) 0-9215  S-95  t  i  8-50         8"70  1  '98 

.       la, haul 0-921  7    1"                  7'4i  2*80 

Arachi  I        in)  0  6-70  -'"'' 

..    (white) 6-51  2-62 

ligei  ous) 0-9142  a-ea 

j  Indian) 0-9187  5"90          B0        :■■- 

Oil U".'155  0'3li:  3-21 


Wax,  Analysis  by  Cold  Saponification.     11.  Henriqnes. 
Zcit-.  angew.  Chsm.  1896  [8],  221. 

Is  a  former  paper  (this  Journal,  1M96,  299)  it  was  shown 
that  all  tat-  aud  tatty  oils  can  be  completely  saponified  bj 
treating  their  solutions  in  petroleum  spirit  with  alcoholic 
caustic  Soda  ill  tli-  cold.  I'll  '  alcoholic  standard  solution 
"I  so  la  should  be  prepared  with  alcohol  of  not  less  than 
9G  per  cent,  strength.  This  method  of  saponification  ma] 
be  employed  for  the  analysis  of  beeswax,  in  the  following 
manner: — :s  grm-  of  wax  arc  dissolved  iu  25  e.e.  of  warm 
petroleum  spirit,  and  this  solution  is  titrated  with  half- 
normal  solution  of  alcoholic  soda,  using  plieuolphtlialcin  as 
indicator.  This  titration  being  completed,  2.1  e.e.  of  the 
half- normal  solution  of  alcoholic  soda  arc  added,  and  the 
mixture  allowed  to  stand  for  24  hours,  when  the  remaining 
free  alkali  i-  titrated  back  in  the  usual  manner.  Thus,  the 
following  results  were  obtained  :  — 


Description. 


Acid 


Ester 


Total 


Number.   Number     v 

cation. 


i; 


Yellow  i -a  ia  K. 


..      I.I.  ...         20-4 
,.      LII.  ..         20-6 

White  lice-wax  I! 22' I 


L.  ... 


23-4 


76-5 

97-1 

3-72 

76-0 

'a,;-.', 

76-8 

97-4 

;  ;:i 

94\1 

72-0 

ii    ; 

73-0 

!ll'2 

3-6 

75-1 

95-7 

TCI 

:i-:. 

:iu 

7.1'.-, 

98-9 

7'i'M 

:<•■:; 

Ti'.-C. 

105-0 

-•-71 

;r  i 

105-5 

—  I..  A. 


These  figures  leave  no  doubt  that  the  cold  saponification 
process  is  very  "ell  adapted  for  the  analysis  of  beeswax.  The 
advantages  of  the  new  method  become  even  more  apparent 
in  its  application  to  adulterated  beeswax,  mixture-  of 
wax  with  ceresin  or  paraffin  wax  which  offer  exceptional 
resistance  to  saponification  by  the  ordinary  process.  By 
this  cold  process  such  mixtures  are  as  readily  saponified  a- 
the  pure  article,  owing  to  the  complete  solubility  of  the 
above-named  adulterants  in  petroleum  spirit.  In  its 
application  to  the  analysis  of  (. 'arnauh.i  wax,  Japan  wax, 
and  spermaceti,  the  new  method  yields  equally  satisfactory 
results.  Another  class  of  bodies  said  to  be  saponitiablc 
with  great  difficulty,  viz.,  -eal  and  fish  oils,  are  also  readily 
saponified  by  this  process,  which, however,  failed  altogether 
in  its  application  to  a:  not  fats. — C.  O.  W. 

Liquid  Fats,  'tin  Saponification  and  Saponification  Num- 
ber of  .  I),  llolde.  Mitt,  ans  der  kdnigl.  tech.  Versuchs- 
an-t.'/u  Berlin,  1896,14,  [1],  !<2— 86. 

1\    proposing    hi-    method    of    cold    saponification    (this 

Journal,  15,  299),  Henriques  asserted  that  in  th -dinary 

method  of  saponification  there  were  certain  sources  of  ■ 
which  often  rendered  the  rc-ults  inaccurate  and   variable, 

especially  in  the  case  of  castoi  and  cod-liver  oil-.  The 
author  now  replies  to  this  criticism  after  a  comparative 
examination  of  the  two  pin.--.-  lie  .-hows  that  when 
(he  determinations  are  male  on  the  same  day,  the  figures 
obtained,  either  by  cold  saponification  or  In  heating  Im 
IS  minutes  or  for  an  hour  (with  or  without  the  aid 
reflux  condenser),  arc  concordant  to  within  l  uuit  of  the 
saponification   number.     Oul  of  35  duplicate  estimations, 

the  difl'ereii. a Ij  .  ...-..■  > i , - 1 L  that   amount   in  five  ease-,  the 

maximum  being  3  units  =  1*5   per  cent,  cf  the  saponifica- 
tion  number.      When   the   determinations    were  madi 
different   times  (.'.</.,  after  interval-  of  several  week; 
figures  obtained,  with  the  exception  of  four,  referring  to 
isolated  cases,  -lowed  a-  the  highest  deviation  in  70  experi- 
ments, 1  per  cent,  of  the  saponification   number  iu  the 
of  Castor  and  cod-liver    oi.-,  and    1  ■  a  per  cent,  with  li-li  oil 
(dark    coloured    soap    solution).     It    i-   suggested  thai 
somewhat   greater  differences  obtained    when   the   saponifi- 
cation i-   made  on  different  day-  iii.i\    be  attributed  t"  the 
varying  amounts  of  carbonic  acid  in  the  soda   solutions 
employed.-     The    author's  general  conclusion    is    that    the 
mean  results    of  all   the    modifications   of  warm   saponifica- 
tion agree  so  well  among  themselves  and  with  thosi 
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saponification,  that  Henriques'  objections  are  groundless  ; 
and  that  when  a  speedy  result  is  required,  perfectly  accurate 
res  may  be  obtained  in  the  case  of  fluid  fats  (including 
castor  aud  cod  liver  oils)  by  the  ordinary  methods  of  warm 
saponification.  At  the  same  time  he  considers  the  process 
ef  cold  saponification  a  valuable  and  trustworthy  modifica- 
tion.— C.  A.  M. 

Basic  Lead  Acetate,  Behaviour  of,  towards  Sugar  Solutions. 
11  Svoboda.  Zeits.  d.  Ver.  li'ubenzucker  Ind.  1S0C.  46, 
481. 

It  is  known  that  basic  lead  acetate,  on  account  of  its  basic 
properties,  decomposes  solutions  of  sugar.  The  author 
found  that  when  'JO  per  cent,  solutions  of  the  under-mentioned 
"Sugars  were  mixed  with  one  volume  of  basic  lead  acetate 
and  allowed  to  stand  24  hours,  they  underwent  the  following 
alterations  in  colour  : — maltose,  rose  ;  galactose,  orange  ; 
levulose,  yellow ;  dextrose,  bright  yellow  ;  and  milk  sugar, 
golden.  The  solutions  exhibited,  moreover,  a  decrease  in 
opticity,  which  was  least  in  the  case  of  maltose,  and  most  in 
that  of  galactose  (53  per  cent.).  Solutions  of  cane-sugar  and 
raffiuose  underwent  no  change  ;  they  remained  colourless, 
and,  after  slight  acidification,  possessed  their  original 
specific  rotation.  Raffinose  is  precipitated  from  its  aqueous 
solution  by  highly  basic  lead  acetate.  Since  the  action  of 
I  acetate  is  dependent  on  its  basicity,  that  is,  on  the 
amount  of  lead  oxide  dissolved  in  neutral  lead  acetate,  it  is 
necessary  to  titrate,  and  estimate  its  activity  according  to 
known  methods.  With  regard  to  the  alteration  of  specific 
rotatory  power  in  aqueous  sugar  solutions,  the  author  states 
that  increasing  quantities  of  basic  lead  acetate  at  first 
produce  with  cane-sugar  a  slight  reduction,  then  an  increase, 
and  finally  a  diminution ;  with  dextrose  a  small  reduction 
followed  by  an  increase;  with  maltose  a  moderate,  with 
raffinose,  milk-sugar,  galactose,  and  levulose  a  very  marked 
lowering  which  is  proportional  to  the  amount  of  basic  lead 
■acetate  added.  When  lead  acetate,  slightly  acidified  with 
acetic  acid,  is  added  to  sugar  solutions,  irregularities  in 
rotatory  power  are  observed.  These  divergencies  are 
ascribed  to  the  formation  of  soluble  lead  saccharates 
possessing  a  rotatory  power  different  from  that  of  the  sugar. 
From  solutions  containing  salts,  which  latter  lead  to  the 
formation  of  difficultly  soluble  lead  compounds,  basic  lead 
acetate  precipitates  sugar.  That  in  sugar  solutions  con- 
taining sulphates,  chlorides,  &c,  insoluble  saccharates 
are  formed,  is  probably  due  to  the  fact  that  basic  lead 
acetate  forms  various  saccharates  with  difficulty  soluble 
in  water,  but  readily  soluble  in  a  solution  of  lead  acetate. 
Basic  lead  acetate  does  not  usually  precipitate  sugar,  on 
account  of  its  content  of  neutral  lead  acetate,  but  when  tin- 
solvent  for  the  difficultly  soluble  lead  saccharate  is  removed 
or  diminished  in  quantity,  it  does.  This  takes  place  when 
the  salts  contained  in  the  sugar  solution  react  with  the 
neutral  lead  acetate  so  as  to  form  insoluble  lead  salt,  and 
an  alkaline  acetate. — J.  I..  1>. 

Sugars  in  Fruit  Essences,  Syrups,  Liqueurs,  Preserves, 
and  Honey,  Estimation  of.  De  Raczkowski.  Monit. 
•Scient.  1896,  19—28. 

Flll  details  are  given  in  this  paper  of  the  usual  modes  of 
analysis  by  means  of  the  polariscope,  and  for  the 
calculation  of  results.  The  changes  in  rotation  of 
■saccharose  (cane-sugar)  and  of  dextrose  (glucose)  are  so 
small  within  moderate  ranges  of  temperature  that  they  may 
be  neglected.  For  invert  sugar  and  levulose  correction  is 
necessary.  When  the  concentration  does  not  exceed  14  per 
•cent.,  the  correction  for  temperature  may  be  found  by  the 
formula:  :  — Invert  sugar  [a]  =  —  '27  9°  +  0'33  t  ;  levu- 
lose [u]d  =  — 101  •  22°  +  0-56  /,  where  t  =  degrees  C.  above 
0'  C.  The  ordinary  chemical  tests  are  recommended 
for  the  detection  of  tartaric  acid,  gelatin,  dextrin,  &c. 

— l:  t.  t. 

Fusel  Oil,  Quantitative  Determination  oj,  in  Alcohol. 
M.  G.  Kutscherow.    Chefn.  Zeit.  Rep.,  19,  2082. 

'1  he  alcohol  is  mixed  with  a  saturated  solution  of  common 
salt  aud  to  it  is  then  added  a  small  quantity  of  amylic 
alcohol,  equal  in  amount  to  about  4   per  cent,  of  the  alcohol 


being  dealt  with.  An  oily  layer  separates,  and  is  transferred 
to  a  graduated  tube  for  measurement.  When  the  volume 
of  the  oily  layer,  which  separates  out  when  absolutely  pun- 
alcohol  is  treated  in  precisely  the  same  way,  is  known,  the 
difference  between  the  two  is  an  index  cf  the  fusel  oil 
present  in  the  alcohol,  and  is  calculated  into  fusel  oil 
according  to  agiveu  table. 

The  method  is  the  same  in  principle  as  that  of  Rose,  in 
which  chloroform  takes  the  place  of  amylic  alcohol.  Two 
modifications  of  the  process  are  given,  one  for  use  in  works, 
with  an  accuracy  of  O'l  per  cent,  for  every  percent,  of 
fusel  oil  present,  and  the  other  for  the  laboratory  yielding 
results  to  within  0-017  per  cent. — J.  G.  W. 

Hops,  The  Tannin  of.    J.  Heron    J.  Fed.  Inst.  Brewing, 
1896,  2,  162—185. 

Estimation  of  Tannin  in  Hops. — For  this  purpose  the 
author  recommends  [jBwenthal's  process  (Zeits.  anal. 
Chem.  16,  33 — 48),  to  which  he  has  added  some  improve- 
ments. 10  grms.  of  the  hops  are  introduced  into  a  flask 
graduated  to  1005  c.c.,  900  c.c.  of  boiling  distilled  water 
arc  added,  and  the  contents  well  shaken.  The  flask  is  then 
placed  in  a  bath  of  boiling  water  and  digested  for  one  hour ; 
it  is  cooled  to  60°  F.,  made  up  with  water  to  1,005  c.c,  the 
flask  aud  contents  are  well  shaken,  and  the  extract  filtered. 
The  liquid  is  made  up  to  1005  c.c.  instead  of  loon  ,-.c. 
in  order  to  correct  for  the  volume  occupied  by  10  grms.  of 
hops.  The  author  considers  that  this  procedure  gives  more 
correct  results,  since,  by  the  continued  successive  boiling 
of  Lowenthal's  method,  a  portion  of  the  soluble  tannin 
becomes  converted  into  more  or  less  insoluble  phlobaphen, 
which  behaves  differently  to  the  tannin,  with  the  per- 
manganate. 

For  the  determination  of  the  tannin  in  the  hop  extract 
the  following  solutions  are  required: — 1.  Permanganate  of 
potassium,  prepared  by  dissolving  1  grm.  of  the  pure  salt  in 
a  litre  of  water.  2.  Indigo  solution:  5  grms.  of  pure  indigo 
carmine  are  dissolved  in  500  c.c.  of  water,  50  c.c.  of 
of  concentrated  sulphuric  acid  added,  and  the  liquid  diluted 
with  water  to  a  litre  ;  20  c.c.  of  this  solution  should 
require  20  c.c.  of  permanganate.  3.  Gelatin  solution  :  25 
grms.  of  Nelson's  gelatin  are  soaked  in  250  c.c.  of  water 
for  six  hours,  heated  on  the  water-bath  until  the  gelatin  is 
dissolved,  then  saturated  with  sodium  chloride  and  made  up 
to  a  litre  with  a  saturated  solution  of  the  same,  well  shaken, 
allowed  to  stand  for  a  few  days,  and  filtered  bright.  4.  A 
solution  of  dilute  sulphuric  acid  consisting  of  50  grms.  of 
concentrated  acid  in  a  litre  of  water.  For  the  determination, 
50  c.c.  of  the  hop  extract  arc  introduced  into  a  shallow 
white  porcelain  basin  of  I  litre  capacity,  20  c.c.  of  indigo 
solution  are  added,  and  500  c.c.  of  water  ;  the  permanganate 
is  run  in  whilst  the  liquid  in  the  basin  is  vigorously  stirred  ; 
towards  the  end  of  the  reaction  the  blue  colour  produced  by 
the  indigo  changes  first  into  a  light  yellowish-green  aud 
finally  into  a  golden-ve''ow.  When  this  point  is  reached, 
and  a  faint  pinkish  tinge  round  the  edge  of  the  basin  i< 
observed,  the  titration  is  finished.  Two  such  determinations 
should  be  made,  and  from  the  mean  of  them  the  number  of 
c.c.  of  permanganate  required  by  the  10  c.c.  of  indigo 
solution  are  subtracted  ;  the  remainder,  multiplied  by  '2. 
represents  the  total  oxidisable  bodies  in  100  c.c.  of  the 
extract. 

100  c.c.  of  the  hop  extract  are  poured  iuto  a  wide- 
mouthed  16-oz.  flask,  100  c.c.  of  gelatin  solution  are  added, 
the  mixture  shaken,  and  50  c.c.  of  the  dilute  sulphuric  acid 
run  in,  the  flask  again  shaken,  and  a  teaspoonful  of  kaolin 
added,  and,  after  thorough  shaking,  the  contents  of  the 
flask  are  filtered.  100  c.c.  of  this  filtrate,  together  with  the 
indigo  solution  aud  water,  are  titrated  as  before  with 
permanganate  ;  the  mean  of  two  experiments,  less  the 
amount  of  permanganate  required  for  the  indigo,  multiplied 
by  2-5,  represents  the  amount  of  oxidisable  substance  in 
100  c.c.  of  the  extract  after  the  tannin  has  been  removed ; 
therefore  the  difference  between  the  former  and  latter 
titrations  will  equal  the  number  of  c.c.  of  permanganate 
required  to  oxidise  the  tannin  in  100  c.c.  of  extract.  'J  he 
author  considers  it  advisable  to  express  the  number  of  c.c. 
of  permanganate  required  to  oxidise  the  tannin  in  terms  of 
oxalic  acid,  since  tannins  derived  from  different  sources  vary 
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-iderablv  in  their  properties  and  give  different  values 
when  acted  on  with  permanganate.  Since,  however,  the 
ii  ..:  permanganate  can  he  measured  by  mean-  i  I 
x.i  U.  acid,  the  results  by  this  method  are  comparable  for 
each  individual  tannin-containing  substance.  If  a  and  /* 
represent  the  number  of  e.c.  of  permanganate  used  in  the 
first  and  second  titrations,  c  the  quantity  of  permanganate 
required  to  oxidise  10  c.e.  of  ^oxalic  acid,  and  10  grms.  of 
hops  have  been  used  in  making  looo  e.c.  of  extract,  then 

:;  =  ..-,  where  .'is  the  percentage  of  tannin  expressed 
i* 
iu  terms  of  oxalic  acid.     A  correction  is  sometimes  necessar- 
tor  a  slight  reducing  action  of  the  gelatin  solution  towards 
the  permanganate. 

In  order  to  see  what  alterations  occurred  in  the  tannin 
;i  the  hops  were  kept,  the  author  made  analyses  of  the 
same  samples  four  and  eight  years  after  the  first  analysis, 
and  from  the  results  it  appears  that  the  tannin  is  diminished 
to  a  certain  extent  in  kept  hops,  and  probably  is  first 
oxidised  to  the  insoluble  pblobaphen  and  thence  passes, 
through  a  form  somewhat  allied  to  gallic  acid,  into  lower 
derivatives,  which  are  not  acted  on  by  permanganate. 

Influence  of  Hop  Tannin  on  Worts. —  The  author  con- 
siders that  the  tannin  of  hops  does  not  precipitate 
albuminoid  matter  from  the  malt  wort  in  the  copper  ;  hut 
there  is  evidence  that  it  unites  and  forms  a  definite  com-  j 
pound  (tanno-peptone)  with  certain  nitrogenous  matters 
derived  from  the  malt.  As  this  is  soluble  in  the  wort, 
its  presence  is  accounted  for  in  the  finished  beer.  The 
author  concludes  that  the  hop  tannin  is  of  no  value  in  the 
copper,  hut  is  a  valuable  index  of  other  constituents;  for 
hops  which  have  a  good  percentage  of  tannin  possess  pro  rota 
resins  and  bitter  substances  ;  hence  the  determination  of  the  | 
amount  of  tannin  is  an  indication  of  the  brewing  value  of 
any  sample  of  hops.— J.  L.  B. 

Beer  Worts,  Products  if  the  Fermentation  of.    A.  Straub. 

Forschungsber.,  &c,  2,  382. 
The  total  acid  produced,  calculated  as  lactic  acid,  increases 
with  the  temperature  at  which  the  fermentation  is  con- 
ducted, irrespective  of  the  presence  or  absence  of  air. 
Fermentation  in  the  presence  of  air  produces  a  very  much 
greater  proportion  of  volatile  acids  than  does  fermentation  in 
the  absence  of  air.  The  formation  of  glycerin  decreases 
with  a  rise  of  temperature  and  with  the  increase  in  the  total 
icidity.  Between  the  maltose  present  and  the  glycerin 
formed,  no  relationship  exists.  The  formation  of  succinic 
i.  id  is  in  no  way  dependent  on  the  production  of  glycerin, 
nor  on  the  maltose  present,  this  being  a  further  proof  that 
ur's  theory  of  the  ratio  of  formation  of  glycerin  and 
succinic  acid  can  no  longer  be  maintained. 

To  obtain  satisfactory  results  in  the  estimation  of  succinic 
acid  the  dextrin  present  must  be  removed  by  conversion 
with  sulphuric  acid.  The  resulting  solution  is  evaporated 
down  to  one-third  of  its  volume,  neutralised  with  barium 
carbonate  and  then  made  slightly  alkaline  with  soda.  The 
whole  is  then  evaporated  to  a  thick  syrup,  1  per  cent,  nitric 
acid  added  to  strong  acid  reaction,  and  the  whole  extracted  j 
with  alcohol.  The  alcoholic  extract  is  evaporated  down, 
one  and  a  half  times  its  volume  of  ether  added,  and  the 
r  extract  filtered  off  at  the  end  of  an  hour,  evaporated 
!i  and  the  residue  taken  up  with  water.  In  the  aqueous 
extract  the  succinic  acid  i-  estimated  as  the  silver  salt, 
according  to  Ran'E  method.  The  author  found  in  this  way 
from  0*00264  to  0:00392  per  cent,  of  succinic  acid  in  beer. 

— .T.  (;.  w. 

Morphine,  Estimation  of,  in  Opium.      G.  Looff.       \i    'til. 
Zeit.  1896,  11,  192. 

The  author  has  found  that  sodium  salicylate  removes 
those    substances     which     prevent    the    precipitation     of 

norphine  in  opium  products,  and  on  this  tact    base-  the 

wing     process: — 5   uTms.     of    the    finely     powdered 

opium  are  triturated  with   water,  and  the  mixture  is  made 

ip  to  a  total  weight  of  -14  grins,  iu  a  tared  flask,  which  i- 
then  closed  and  well  shaken  for  It  minute-.  1  grin,  of 
sodium  salicylate  is  added,  the  -baking  repeated  tor  a  few- 
minutes,  and  the  liquid  filtered.  35*8  vrms.  (  =  :i  grin-, 
opium)  of  the  filtrate  are  well  shaken  for  10  minutes"  with   ( 


:t  grms.  of  ether  and  1  grin,  of  ammonia  solution,  and  the 
separated  morphine  collected  oil  a  small  filter,  washed  with 
water,  dried,  washed  with  benzene,  again  dried,  and 
weighed. — C.  A.  M. 

Cinchona  Bark,  Estimation  of  the  Total  Alkaloids  in,     <  . 

C.  Keller.      Schwciz.    Woelieiiscbr.  Chem.   l'harni.    18! 

33,  149. 
The  author  recommends  the  following  method,  which  can 
he  completed  in  a  few  hours,  and  which  furnishes  the 
alkaloids  in  as  pure  a  condition  as  they  can  be  obtained  in 
b\  any  other  process: — 12  grms.  of  finely  powdered  dry 
cinchona  bark,  contained  in  a  dry  flask  of  200  e.c.  capacity, 
are  digested  w  ith  90  grms.  of  ether  and  30  trms.  of  chloro- 
form, and  frequently  agitated  during  five  minutes.  10  e.c.  of 
lo  per  cent,  ammonia  are  then  added,  and  the  mixture 
is  well  shaken.  The  shaking  is  continued  at  intervals  for 
half  an  hour,  when  10  e.c.  of  water  (12 — 15  e.c.  in  the  case 
of  calisaya  barks)  are  added,  and  the  shaking  continued 
until  the  liquid  has  become  clear,  loo  grms.  of  the 
chloroform-ether  extract,  after  standing  for  1 — 2  hours  to 
allow  of  the  separation  of  water  and  powdered  bark,  are 
carefully  poured  into  a  separating  funnel  and  extracted 
with  30,  20,  and  then  10  c.e.  of  1  per  cent,  hydrochloric 
acid.  The  acid  solution  is  then  collected  in  a  separating 
funnel,  made  strongly  alkaline  with  ammonia,  and  again 
extracted  three  times  with  a  mixture  containing  in  all  10  grm-. 
of  chloroform  and  90  grms.  of  ether.  After  filtering  the  solu- 
tion of  the  alkaloids  into  a  tared  flask  through  a  small  tiller 
wetted  with  ether,  the  chloroform  and  ether  are  distilled 
off,  and  the  residue  dried  at  S0°— 30°  and  weighed, 
weight  of  the  residue  corresponds  to  lo  grms.  of  cinchona 
bark.— J.  S. 

Cacao  Leaves,  Estimation  of  the  Alkaloid*  in.  C.  C. 
Keller.  Schwciz.  Wochcnschr.  Chem.  I'harm.  1B95,  33. 
153. 

12  grms.  of  the  powdered  cacao  leaves  are  treated  in  a 
250-c.c.  flask  with  120 gnus,  of  ether.  After  15  minutes  10 C.e. 
of  10  per  cent,  ammonia  are  added,  and  the  mixture  well 
shaken.  Precipitation  is  effected  half  an  hour  later  by 
the  addition  of  20  c.e.  of  water  and  continued  violent  agita- 
tion. 100  grms.  of  the  dark  green  ethereal  solution  are 
then  poured  off,  and,  after  standing  some  time  to  clarify, 
extracted  with  50  c.e.  and  afterwards  with  25  c.e.  of  0-5  pet- 
cent,  hydrochloric  acid.  The  acid  solution,  filtered  it 
necessary,  is  mad,  alkaline  with  ammouia,  and  extracted 
twice  with  40  c.e.  of  ether.  The  residue,  on  distilling  off 
the  ether  in  a  tared  flask,  represents  the  amount  of  alkaloid 
in  10  grms.  of  the  cacao  leave-.  The  alkaloid  i-  thus 
obtained  as  a  colourless  varnish,  which  crystallises  aftei 
standing  some  time. — .1.  S. 

.Xur    Vomica  Seeds,  Estimation  of  the  Alkaloids  in.     I 
C.Keller.     Schweiz.  Wochenschr.  Chem.   Phorra.   1895, 
33,  452. 

Thb  following  method   is   recommended  by  the  author  for 
the  estimation  of  the  alkaloids  in  the  seeds  of  mix  vomica  : 
12  grins,   of  the  powdered  substance  are  mixed  with    - 
grms.  of  ether  and  40  grms.  of  chloroform  in  a  dry  flask  of 
200  c.e.   capacity.     After  half  an  hour,  10  c.e.  of  10  per 
cent,  ammonia  are  added  and  vigorously  shaken  at  intervals 
during  an  hour.     15 — 20   c.e.   of  water  are  then  add' 
2—8  portions  to  precipitate  the  drug.     When  the  solution 
incomes  clear  after  continued  shaking,   loo  c.e.  are  poured 

j  off  and  extracted  in  a  separating  funnel,  first  with  50  and 
then  with  25  c.e.  of  05  per  cent,  hydrochloric  acid.     Tin- 

|  acid  solution  is  then  extracted  three  time-  with  a  mixture 
of  SO  grms.  of  chloroform  and  10  gnus,  of  ether.  The  united 
extracts  arc  evaporated  in  a  tared  flask,  and  the  residue, 
which  often  retains  chloroform,  is  repeatedly  treated  with 
.",  c.C.  of  ether,  which  is  then  boiled  off.  until  this  residue  is 
obtained  in  the  form  of  a  white  crystalline  powder.  The 
weight  of  the  residue  then  represent-  the  amount  of  alkaloids 
in  lo  grms.  of  the  seeds. — .1.  S. 

Kuuei  i  M. 

This  Journal,  1896,  page  296,  col.  2,  Hue  :il  fr bottom  : 

— After  '•  furnace  "  <i<W  the  word*  "  till  the  copper  fu-e-." 
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XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Nitrogen  Sulphide.     Ii.  Schenck.  Annalen,  290,  [2], 
171  — IS."). 

Slli'hvb  dichloride  (250  gnus.")  is  dissolved  in  dried 
benzene;  the  solution  is  cooled  by  ieed  water,  and 
thoroughly  dried  ammonia  gas  carefully  led  in  till  do  further 
evolution  of  heat  takes  place,  and  the  mass  becomes  bright 
orange-red.  The  precipitate  is  quickly  filtered,  adhering 
benzene  evaporated,  ammonium  salts  washed  out  with  water, 
and  the  residue  crystallised  from  carbon  bisulphide  or 
tetrachloride.  The  benzene  mother-liquor  is  concentrated 
by  distillation  to  one-third  of  its  bulk,  when  a  further 
quantity  of  the  substance  crystallises  out.  In  this  way 
33  gims.  were  obtained — about  45  per  cent,  of  the  theoretical 
yield.  That  still  remaining  in  the  mother-liquors  is  very 
difficult  to  separate  from  associated  sulphur. 

The  nitrogen  sulphide  so  obtained  has  the  properties 
described  by  former  observers — crystallises  in  fine  orange- 
red  needles,  melts  at  178  (earlier  observers  give  160°), 
and  explodes  very  readily  on  heating,  friction,  or  percus- 
sion. Observations  of  the  lowering  of  the  freezing  point 
gave  a  molecular  weight  agreeing  with  the  formula  N4S4. 

A  constitution  of  nitrogen  sulphide  is  given.  The  author 
regards  it  as  a  member  of  a  new  group  of  diazo  bodies, 
containing  pentad  nitrogen,  derivatives  of  the  hypothetical 
compound  H;X  i  NH,.— J.  T.  D. 

Sulphoxyarseniates.     E.  F.  Weinland  and  O.  Rumpf. 
Ber.  29,  1896,  1008—1012. 

With  a  view  to  ascertain,  if  possible,  the  constitution  of  the 
sulphoxyarseniates  the  authors  have  prepared  and  described 
in  this  preliminary  communication  several  sulphoxy- 
arseniates. The  sodium  salt,  Na3A8S03,  is  easily  obtained 
by  boiling  a  moderately  concentrated  solution  of  sodium 
arsenite  with  the  calculated  quantity  of  precipitated  sulphur 
for  half  an  hour,  filtering  from  a  slight  excess  of  sulphur, 
and  crystallising.  The  potassium  and  ammonium  salts  are- 
prepared  in  a  somewhat  similar  manner,  the  latter  under 
pressure.  Selenium  can  be  added  on  to  the  ortho-arsenites 
just  as  readily  as  sulphur,  whilst  tellurium  dissolves  in  a 
very  concentrated  solution  of  sodium  ortho-arsenite,  forming 
a  red  liquid  which  crystallises  in  a  vacuum  desiccator.  The 
crystals  could  not  be  recrystallised  from  water,  however, 
and  there  seems  to  be  some  doubt  whether  the  substance  so 
obtained  was  pure. — J.  S. 

Hypochlorous  Acid,  Reaction  with  Cobalt  and  Manganese 

Chloride*.     Enthyme  and  B.  Klimenko.     Ber.  1896,  29, 
478. 

The  amount  of  Co.03  produced  in  the  reaction  between 
hypochlorous  acid  and  cobalt  chloride  is  smaller  when  the 
relative  quantity  of  hypochlorous  acid  is  increased— the 
quantity  of  cobalt  chloride  remaining  constant— than  when 
the  cobalt  chloride  is  increased  in  proportion  to  the  hypo- 
chlorous acid,  and  in  the  first  case  the  most  favourable 
ratio  is  expressed  by  2GoCl2  :  3HC10.  In  the  reaction  with 
MnCIo  the  reverse  is  the  case,  more  Mn02  being  produced 
when  the  oxidising  agent  is  increased  in  proportion  to  the 
salt,  the  ratio  MnCI, :  2HC1G  giving  the  best  result. 

—A.  C.  YV. 

Phenanthrene  and  its  Derivatives,  New  Syntheses  of. 

R.  Pschorr.     Ber.  1896,  29,  496. 

o-Nitrobenzaedehybe    condenses    with    sodium    phenyl- 

acetate    in    the    presence    of    acetic    anhydride    to    form 

a  phenyl-o-nitrocinnamic  acid — 

N(  >s .  CCH4 .  CH  :  C(C6H3)  COOH. 
This  is  reduced  by  ferrous   sulphate  in  ammoniacal  solu- 
tion to  the  corresponding  amine,  which,  when  diazotised  and 
shaken   with  copper  powder  in  sulphuric  acid  solution,  is 
transformed  into  /3-phenanthrene  carboxylie  acid — 

C6H4.CH:C.COOH 

HO.X„.C6H4.CH:C(f'6H5).COOH=    \         / 
+  N2  +  H20.  CfiH4 

By  using  derivatives  of  o-nitrobenzaldehyde  and  phenyl- 
acetic  acid,  correspondine  derivatives  of  phenanthrene  will 
be  obtained.— A.  C.  W. 


Orthobenzoylphenol.  P.  Cohn.  Alonatsh.  fur  Ghent.  17 
1896,  [1],  102—109. 
i  >\  heating  phenylindoxazene  with  excess  of  fuming  hydri- 
odic  acid  and  phosphorus  in  sealed  tubes  at  140° — 160°  C. 
for  6 — 7  hours  this  substance  is  formed.  The  tubes  were 
opened,  the  contents  diluted  with  water,  and  the  product 
shaken  out  with  ether,  which  on  evaporation  left  the  impure 
ketone.  To  obtain  it  in  a  state  of  purity  the  liquid  was 
dissolved  in  alcohol  aud  sodium  ethoxide  added,  when  the 
sodium  salt  of  orthobenzoylphenol  separated.  On  decom- 
posing this  with  hydrochloric  acid,  the  o-benzoylphenol  was 
obtained  as  a  colourless  oil,  afterwards  solidifying  to  crystal- 
line, plates,  m.  pt.  =  36°.  It  is  insoluble  in~water,  bet 
soluble  in  alcohol,  ether,  and  acetic  acid.  Its  composition 
is  represented  by  the  formula  CsrT5CO.C6H4OH(l  :  2). 

— H.  1. 

Tartaric  Acid,  Levo-rotatory,  Preparation  of. 

W.  Marckwald.     tier.  29,  42 13. 

Tin-:  method  depends  upon  the  fact  that  the  cinchonine  salt 
of  levo-rotatory  tartaric  acid  is  more  sparingly  soluble  in 
alcohol  than  that  of  the  dextro-rotatory  acid.  In  order  to 
carry  out  the  separation,  a  boiling  aqueous  solution  of 
racemic  acid  has  mixed  with  it,  in  small  quantities,  half  the 
amount  of  cinchonine  necessary  to  form  the  acid  salt, 
sufficient  water  being  added  to  give  a  clear  solution.  After 
standing  one  day  the  levo-rotatory  salt  crystallises  out  and  is 
filtered  off.  The  yield  is  about  two-thirds  of  the  theoretical. 
The  filtrate,  after  standing  two  days,  deposits  the  acid 
cinchonine  salt  of  dextro-rotatory  acid.  The  mother-liquor 
from  this  is  halved,  one  part  being  exactly  neutralised  with 
caustic  soda,  the  other  with  ammonia.  The  precipitated 
cinchonine  is  filtered  off,  the  filtrate  concentrated,  aud  the 
sodium  ammonium  salt  of  dextro-rotatory  tartaric  acid 
crystallises  out  on  cooling.  The  separation  is  carried  on 
until  the  solution  is  inactive  or  faintly  levo-rotatory.  Un- 
altered racemic  acid  is  separated  by  means  of  the  lead  salt, 
and  the  separation  is  then  carried  on  anew  as  above.  The 
levo-rotatory  bitartrate  of  cinchonine  can  also  be  employed 
for  the  precipitation  of  pure  levo-rotatory  tartaric  acid  by 
decomposing  the  lead  salt  with  sulphuretted  hydrogen  or 
sulphuric  acid. — T.  A.  L. 


Organic  Acids  i   The  Action  of  Light  on,  in  the  P, 

nf  Cranium  Salts.     H.  Fay.     Amer.  Chem.  J.  18 


269—289. 


resent  i 
96,18, 


The  author  has  investigated  the  products  of  decomposition 
induced  by  the  action  of  sunlight  on  certain  organic  acids 
in  the  presence  of  the  uranyl  salt  of  the  respective  acids. 
The  following  is  a  brief  summary  of  his  results  : — 

Oxalic  Acid.— With  oxalic  acid  and  uranyl  oxalate  a 
precipitate  is  produced  in  two  stages:  (1)  formation  of 
uranous  oxalate ;  (2)  formation  of  the  purplish  -  brown 
precipitate  from  the  uranyl  oxalate  left  in  solution.  The 
nature  of  the  latter  has  not  yet  been  determined,  but  it  has 
been  shown  to  contain  carbon,  and  consequently  cannot  be 
a  hydrated  oxide  as  supposed.  The  formic  acid  observe! 
when  oxalic  acid  is  decomposed  must  arise  from  the  oxalic 
acid  itself,  since  all  attempts  to  build  it  up  from  water  and 
carbon  monoxide  in  presence  of  uranium  salts  have  failed. 

Tartaric  Acid  in  presence  of  its  uranyl  salt  forms  an 
insoluble  precipitate  with  uranium,  the  nature  of  which  is 
not  yet  determined. 

Acetic,  Propionic,  and  Isobutyric  Acids  under  the  above- 
named  conditions  decompose  into  the  hydrocarbons  corre- 
sponding to  the  acids,  and  into  carbon  dioxide. 

Malonic  ami  Succinic  Acids. — No  satisfactory  or  definite 
results  were  obtained  by  the  author  in  the  case  of  these 
aeids.— O.  H. 

Phenols,  Toxicological  Action  of  the.     ]'.  Binet.     Chem. 
Zeit.  1896,  20,  92— 93. 
From  his  experiments  on  the  toxic  action  of  the  phenols, 
the  author  draws  the  following  conclusions  : 

Poisoning  by  phenol  produces  first  a  period  of  excitement, 
followed  by  one  of  collapse,  accompanied  by  feeble  spasmodic 
convulsions.  Most  substances  belonging  to  the  same  chemi- 
cal group  act  in  a  similar  way.  This  action  is  not  specially 
characteristic  of  the  phenol  hydroxyl  groups,  as  it  is  also  to 

c,  2 
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met  with  in  the  benzene  molecule,  although  to  a  less 
extent  and  with  weaker  poisonous  effect 

The  Dihydroxyphenols  (  Pyrocatechol,  Resorcinol,  and 
Tffydroquinone)  are  much  more  irritant  and  in  genera] 
more  poisonous  than  phenol.  In  contradistinction  to  these 
the 

Trihydroxyphenols  |  Pyrogallot  and  PhloroglucinoV)  have 
a  much  weaker  action,  l'vrocateehol,  hydroquinone,  and 
pyrognllol  cause  the  tor tion  of  meth.emoglobin. 

The  Homologates  qfJPht  »o/(<  VesoZ,  Thymoltand  Orcinol) 

are   less   active   and   in   general   less   poisonous   than    the 

ling    phenol,  and  this  occurs  to   a    greater   extent 

higher  the  molecular  weight  or  the  number  of  substituting 

ally  m  the  contrary,  however,  their  action  on  tbe 

intesl  ore  powerful.     Of  the 

/    oil  t     i  r*  thi  ffydroxyphenols  and  Cresols,  the  meta- 

rivatives  are  least  poisonous.     The  first  esters  of  phenol 

(anisol  and  phen'etol)  produce  trembling;  in  the  ease  of 

guaiaeol  (methyl  ester  of  pyrocatechol)  the  intense  excitation 

of  the  hydroxyphenol  h;is  entirely  disappeared.     The  pre- 

of  an  alcohol  or  aldehyde  group  in  the  phenol  molecule 

sens  the  irritant  and  poisonous  action. 

Saligenin. — With  the   aldehyde    of    salicylic   acid,   the 
trembling    greatly   increases,  in    contradistinction    to    the 
-ponding  alcohol  (saligenin). 

Benzyl   Alcohol. — In    the   case  of    benzyl   alcohol    the 

convulsions   and    trembling    disappear   and   the    poisonous 

action  is  very  slight.     The  isomerism  with  tbe  creosols,  the 

action  of  which  is  so  different,  makes  tbe  importance  of  the 

>n  of  the  hydroxy!  groups  evident. 

The  presence  of  an  acid  group  in  the  phenol  molecule 
lessens  the  poisonous  action,  but  changes  it-  properties. 

Salicylic  Acid. — Like  o-cresol,  salicylic  acid  shows 
critical  stages  of  contraction  and  the  difficulty  in  breathing 
which  occurs  in  the  case  of  benzoic  acid. 

Gallic  Acid. — Gallic  acid,  like  pvrogallol,  produces  no 
convulsions,  but  tbe  deleterious  effects  on  the  blood  arc 
diminished. 

Para-amidophenol  is  less  irritant  and  also  less  poisonous 
than  phenol,  but  it  produces  profound  changes  in  the  blood. 
The  poisonous  effect  of  the  substitution  products,  diminishes, 
if  the  substituting  groups  arc  not  in  themselves  poisonous. 

—J.  3. 
Lanolinum    AnHydricum,   Adeps    Lanm    and    Wool-Fat. 

Von  Cochenhausen.     Dingl.  Polyt.  J.  1896,  299,  256. 

The  author,  in  a  lengthy  article,  gives  the  results  of  tests 
on  a  sample  of  *' Lanolinum  auhydricum,''  two  samples 
<  t  adeps  lame,  and  three  samples  of  wool-fat. 

The  three  samples  of  wool-fat  were  prepared  from  a 
large  quantity  of  wool-washing  water  (from  Australian 
wool).  The  wash  water  was  treated  with  a  solution  of 
calcium  chloride,  and  the  precipitate  formed  filtered  off 
treated  with  pure  acetone  in  a  Soxhlet's  extractor. 
The  acetone  solution  was  distilled  and  the  residue  treated 
several  times  with  boiling  water  to  remove  the  last  traces 
of  acetone.  The  wool-fat  thus  obtained  was  separated 
into  three  portions,  viz.  : — Wool-fat  I.,  about  70  per  cent, 
of  the  total,  the  portion  most  soluble  in  acetone;  wool- 
fit  II..  about  20  per  cent.,  tbe  less  soluble  portion;  and 
wool-fat  III.,  about  10  per  cent.,  the  least  soluble  portion. 

Wool-fat  I.  was  of  a  faint  yellow  colour  and  of  the  same 
-consistency  as  the  lanolinum  auhydricum  and  the  adeps 
lame.  Wool-fat  II.  was  somewhat  darker  and  thicker  and 
more  sticky  than  wool-fat  I.  Wool-fat  III.  was  hard  and 
solid  at  the  ordinary  temperature,  and  could  be  kneaded 
between  the  fingers  without  melting. 

The  author  gives  the   figures   obtained  in   tabular  form,  j 
the  following  being  of  interest. 


Acid  Value.       Saponification  Value, 


"  ■■;, 

11 

(CSV 

s^-'V! 

iniiii  auhydricum.. 

1-81 

S9-9J 

1-96 

02'  16 

II 

S-74 

,.      Ill 

10-32 

l'JO-81 

^f.U.1   JSooks. 
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UNSER]     KeNNTRISSF     i\     tut;     ElektrOLYSE    two   Ki.uk- 
TROSYNTHESI     OrGANJSCHER    V  i:i;  r.l  Nl  u  M  .  >■:-;.      VoilDr. 

Walther  Lob.  Verlag  von  Wifhelm  Knap],.  Halle 
a  S.  1896.  II.  (.revel  an  1  Co  .:;:;.  King  Street,  Covent 
Garden,  London.     Prii 

This  work  i-  published  in  pamphlet  form,  and  contains 
preface  and  12  pages  of  subject-matter.  The  text  is  sub- 
divided    ;i-     follows;  —  I,      ELECTROLYSIS      v\I>      ElECTRO- 

Synthesis  or  Aliphatic  Compounds,  a.  Hydroxy! 
tinds.  I>.  Ketone-,  c.  Acids.  11.  Elei  rBOLYsis 
\m>  Electro-Synthesis  of  \k..mwi.  Compounds, 
Phenols;  Acids;  Aniline;  Goppelsroeder's  Researches. 
Electrolytii  Reduction  of  Nttro  Compounds. 
Electrolysis  of  Alkaloids,  of  Blood,  uh  of  Egg 
Albumin.  Elei  crolysis  ami  Elei  cro-Synthesis  with 
Alters  wing  Ci  brents. 

L'Ammosiaque,    I.i-    Nouteaux    Pkocedes    hi     Fabri- 
cation.     Par     1'.    Tut  i  HOT.      Bernard    Ti 
Quai  des  Grands- Augustins,  Paris.     11.  Grevel  aid  Co., 
;;:;,  King  Street,  t  ovenl  Garden,  Loudon.     1896.     Price 
6  frs. 

Tins  work  on  Ammonia  is  a  small  8vo  volume  in  paper 
cover,  containing  367  page-,  which  include  preface,  text, 
and  table  of  contents.  The  subject-matter  is  illustrated 
with  :s!  woodcuts,  and  following  it  arc  :  —  1.  A  Classified 
List  of  Patents ;  and  2.  A  Bibliographic  Index  of  Works 
and  Researches  on  Ammonia.  The  text  is  sub. divided  a- 
follows  : — I.  Ammonia  and  Ammonium  Salts.  II.  History 
ot  Ammonia  and  Ammonium  Salts.  III.  Chemical  and 
Physical  Properties.  IV.  Manufacture  of  Ammonia. 
V.  Working  up  Gas  Liquors.  VI.  Manufacture  of  Liquor 
Amnionic  and  Ammonium  Salts.  VII.  Analysis  id'  Am- 
monia and  Ammonium  Salts.  VIII.  Applications  of 
Ammonia  and  Ammonium  Salts.      IX.  Economics. 


Li  -  Medicaments  Chimiques.  Par  Li  u.\  Prunier, 
Profc-seur  de  Pharmacie  Chimique  a  l'Ecole  Superieure  de 
Pliarmacie,  &c:  Premiere  partie.  Composes  Mineraux. 
.Masson  et  Cie..  120,  Boulevard  Saint-Germain.  1896. 
H.  Grevel  and  Co.,  3:s,  King  Street,  Covent  Garden, 
London.     Price  15  frs. 

Large  svo  volume  in  paper  cover,  containing  an  introduc- 
tion, table  of  contents,  and  text  covering  G'.M  | lagi  - 
There  i-  no  alphabetical  index,  this  being  probably  di 
until  the  appearance  and  completion  of  Part  II..  which 
is  to  appear  about  the  end  of  1S96.  The  work  is  illus- 
trated with  136  wood  engravings.  The  individual  treat- 
ment of  tic  chemical  substances  described  in  the  work 
may  be  illustrated  by  one  example,  viz.,  PHOSPHATE  "i 
Lime: — 1.  Natural  State;  2.  Preparation;  ;i.  Properties; 
4.  Analysis  and  Tests:  and  S.  Uses.  The  work 
divided  as  follows:  —I.  Monovalent  Metalloids.  II.  I  i\\  ecu. 
Ozone,  Sulphur.  III.  Nitrogen.  Phosphorus,  Arsenic,  and 
Antimony.  IV.  Carbon  and  Charcoals.  V.  Aluminium, 
Zinc,  anil  lion.  VI.  Other  Metal-.  VII.  Distilled  and 
Oxygenated  Water.  VIII.  Potable  Waters.  IX.  Mineral 
Waters.  \.  iodide-  of  Sulphur,  Oxides  of  Nitrogen, 
Pho-phiil,  of  Zinc.  XL  to  XVI.  Various  Acid-.  Wll. 
Carbonic  Acid.  Carbon  Bisulphide,  &c  XVII.  to  XX. 
Alkalis  and  Alkaline  Earths.  XXL  Magnesia,  Zinc  and 
Manganese  Oxide-.  XXII.  to  XXIV.  Metallic  Oxides. 
\\\.  Sulphide-.  XXVI.  Metallic  Sulphide-,  X  X  V  1 1,  to 
XXXII.  Chlorides,  Bromides,  and  Iodides.  XXXIII. 
Hypochlorites  and  Hypobromites.  XXXIV.  Chlorates, 
Bromates,  and  Iodates.  XXXV.  Hydrosulphites,  Hypo- 
sulphites, and  Sulphites.  XXXVI.  to  XXXVIII.  Metallic 
Sulphates,  Alum-.  &c.  XXXIX.  and  XL.  Nitrite-,  Alkaline 
and  Earthy  Nitrates.  XL1.  and  XLII.  Hypophosphites 
and  Phosphate-.  XLII  I.  Arsenites,  Arseniates,  Anti- 
monites,  A utinioniates,  and  Borates.  XLIV.  to  XLVI. 
Carbonates  and  Silicates.  XLVII.  eliminates,  Perman- 
ganates, and  Mnlvbdates.  XIA'III.  II  v  droc\  ai  lie  Acid. 
XXIX.  and  L  Cyanides  and  Double  Cyanides,  Ferro- 
cyatiides,  Sqlphocyanides,  and  Nitroprus- 
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Patent  Office:  Thirteenth  Report  oe  the  Comp- 
troi.ler-generar.oe  patents,  designs,  vn1>  trade 
Marks,  with  Appendices,  for  the  Year  1895.     (C.  8090.1 

!      :e  2],/. 
This  Annual   Report   i-   issued   b\   the  Comptroller   of  the 
Patent  Office  in  pursuance  of  the  requirements  of  the  102nd 
section    of   the    Patents,   Designs,   and  Trade  Marks  Act, 
1883  (46  &  47  Vict.  e.  57). 

The  following  statement  shows  the  total  number  of  ap- 
plications for  patents,  designs,  and  trade  marks,  and  amount 
of  gross  receipts  and  expenditure  in  the  years  1834  ami 
L895  :— 


i 

Designs. 

Trail.  ■ 
Marks. 

:     Gross 

Gross 
diture. 

- 

Sets. 

,y,| 

No. 
25.065 

No.          No. 
21.2*1       1,025 
20,507        '.'10 

No. 
8,013 

s.272 

* 
IS1.855 

187,012 

£ 
•96,092 

*  Including  expenditure  on  account  of  new  offices  and  buildings. 

It  is  stated  in  the  Report  that  in  1895,  for  the  first  time 
since  the  yeai  1885,  the  number  of  applications  for  patents 
showed  no  increase  upon  that  of  the  preceding  year,  but,  on 
the  contrary,  a  decrease  of  321.  This  decrease,  however, 
was  entirely  due  to  a  falling  off  of  676  in  the  number  of  ap- 
plications accompanied  by  provisional  specifications,  thosi 
accompanied  by  complete  specifications  having  increased  in 
even  more  than  the  usual  proportion,  by  35.">.  (See  also 
this  Journal,  1895,  702.; 


Crarje  Report. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.) 
Portugal. 

Tariff  Modifications. 

A  despatch  has  been  received  at  the  Foreign  Office  from 
Her  Majesty's  Minister  at  Lisbon,  transmitting  copies  and 
translation  of  a  law,  dated  27th  April  last,  which  imposes 
taxes  on  raw  sugar,  oils  for  food,  artificial  butter,  clarified 
sugar,  refined  sugar,  vegetable  concrete  oils,  and  candles, 
as  follows  : — 

Art.  1.  The  "manufacture"  and  "consumption"  taxes 
are  levied  on  the  products  as  specified  in  the  law,  made  in 
the  continental  part  of  the  kingdom  and  in  the  adjacent 
islands,  and  intended  for  consumption  in  the  country. 

Art.  2.  Similar  products  to  those  taxed  in  virtue  of  tin- 
law,  coming  from  foreign  countries  and  cleared  for  consump- 
tion in  this  country,  will  pay  the  same  taxes  on  clearance, 
saving  any  express  provision  to  the  contrary. 

Art.  3.  The  following  articles  are  subject  to  the  taxes  on 
manufacture  and  consumption,  to  which  reference  is  made 
in  Article  1  : — 

o.  Raw  sugar. 

//.  Fixed  liquid  oils  for  food. 

e.  Artificial  butter. 

(/.  Sugar  clarified,  sugar  refined,  whether  it  be  amorphous 
or  crystallised. 

e.  Vegetable  concrete  oils. 
/.  Candles  of  any  kind  or  shape  for  lighting  purposes. 

Alterations  in  the  Import  Duly  on  Paraffin. 

\  despatch,  dated  25th  May  last,  has  also  been  received, 
enclosing  copy  and  translation  of  a  new  law  regulating 
the  import  duty  on  paraffin,  as  follows : — 

Art.  1.  The  words  "  paraffin  purified  "  are  struck  out  from 
the  text  of  Article  149  of  the  Import  Customs  Tariff  for 
Portugal  and  the  adjacent  islands,  and  these  words  are 
inserted  in  Article  99  of  the  said  tariff,  so  that  paraffin, 
either  purified  or  not,  presented  for  clearance  after  the 
publication  of  this  law,  will  have  to  pay  an  import  duty  of 
2  reis.  (O-lOrf.)  per  kilo. 

Art.  2.  Any  laws  contrary  thereto  are  hereby  revoked. 


Russi  \. 

Tariff  Modifications. 

Note. — Poud  =  36  lb.  avoirdupois.     Gold  rouble  =  3s.  2d. 

The  Russian  Department  of  Customs,  under  order  dated 
the  7th  (,19th)  May  1896,  has  notified  the  following  class  :i 
cation  of  goods  under  the  Russian  Customs  tariff  ;  — 

1.  Glass  powder  (sparkling  flakes  of  thin  white  glass  or 
of  glass  coloured  in  the  mass)  approaching  in  character  to 
enamel  to  be  cleared  under  section  OS.  Duty,  3  roubles 
gold  per  poud. 

2.  Evaporating  bowls   of  copper,  lioed    with  tin,  us 
manufacturing  processes,  to  be  cleared  as   worked   copper 
ware  under  section  149.     Duty,  4  roubles  32  copecks  gold 
r/er  poud. 

:.  Forks  of  aluminium,  to  be  cleared  under  point  1  of 
section  158.     Duty,  13  roubles  00  copecks  gold  per  poud. 

United  States. 
Customs  Decisions. 

The  following  decisions  relating  to  the  classification  of 
articles  in  the  Customs  tariff  and  the  application  of  the 
Customs  laws  of  the  United  Slates  have  recently  been  given 
by  the  Customs  authorities  in  that  country: — 

Domestic  coverings  (carboys,  iron  drums,  &c.)  containing 
foreign  goods,  if  of  American  manufacture,  are  free  of  duty 
as  American  manufacture,  under  paragraph  387. 

I.anoline  is  dutiable  at  25  per  cent,  ad  valorem,  under 
paragraph  58,  as  a  medical  proprietary  preparation,  non- 
alcoholic. 

Chemical  glassware,  viz.,  Kjeldahl  flasks,  Xorys  flasks, 
I . e \  den  jar-,  test  tubes,  Chevalier's  creamometers,  and  other 
vessels  of  glass,  some  with  glass  stoppers  and  others  without 
the  same,  are  dutiable,  if  holding  more  than  1  pint,  at  three- 
fourths  of  one  cent  per  pound.  Article-  of  the  above 
description  holding  less  than  ]  pint,  including  chemical 
thermometers,  are  dutiable  at  40  per  cent,  ad  valorem,  under 
the  respective  provisions  of  paragraph-  88  ind  90  of  the 
Act  of  August  28,  1894,  as  other  bottle  glassware  (than 
vials  holding  not  more  than  1  pint)  and  articles  or  vessels 
of  glass,  engraved. 

Soda-ash  mixed  with  soap,  soda-ash  being  the  component 
material  of  chief  value,  is  dutiable,  under  paragraph  67,  at 
one-fourth  of  one  cent  per  pound,  the  rate  provided  for 
soda-ash. 

Sweden*. 

Tariff  Modifications. 

A  despatch  has  been  received  at  the  Foreign  Office  from 
Her  Majesty's  Secretary  of  Legation  at  Stockholm,  rep  irt- 
ing  the  following  changes  in  the  Swedish  tariff  which  have 
just  been  sanctioned  by  the  Chambers. 

Dextrin  or  Dextrin  Gum  (-Dextrin  c.ch  dextrin  guinnii). — 
The  increase  of  the  present  duty  of  17  ore  per  kilo,  to  2  I  re 
per  kilo. 

Platinum. — Certain  articles  used  for  technical  purposes 
in  which  platinum  is  exclusively  employed,  hitherto  charged 
an  ad  valorem  duty  of  10  per  cent,  under  No.  362  of  the 
tariff,  to  be  admitted  free  under  No.  42s. 

A  communication  has  been  received  at  the  Foreign  Office 
to  the  effect  that  the  above  charges  will,  probably,  shortly 
come  into  effect. 

EXTRACTS  FROM  DIPLOMATIC  AND 

CONSULAR  REPORTS. 

Development  oe  Swedish  Manupai  hires. 

In  a  report  to  the  Foreign  Office,  dated  31st  March  last, 
Her  Majesty's  Consul  at  Stockholm  gives  interesting 
information  respecting  the  development  within  recent  years 
of  the  native  manufacturing  industries. 

A  considerable  increase  in  production  of  iron  and  steel 
has  occurred  -ince  1891,  the  total  value  for  the  year  1893 
being  calculated  at  2,777,777/. 

The  number  of  sawmills  in  Norrland  is  estimated  at  22.5. 

The  wood-pulp  industry  has  been  increasing  rapidly  of 
late  years.  At  the  end  of  1893  there  were  93  factories  in 
operation,  producing  in  that  year  96,000,000  kilos. 
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The  development  of  the  beet-sugar  industn  has  been 
very  rapid  and  successful.  In  the  year  1890  there  were 
only  four  factories  in  existence,  but  others  have  been  set  up 
each  successive  year,  so  that  at  the  present  time  there  are 
18  in  operation,  producing  nearly  50,000  tons  of  raw  sugar 
annually. 

GENERAL   TRADE  NOTES. 
Compulsory  Charges  on  German  Works. 

Engineering  and  Mining  Journal,  May  30th,  1896,  519. 

The  reports  and  balance-sheets  of  the  leading  iron  and 
coal  companies  published  in  the  German  technical  journals 
clearly  show  how  severe  is  the  burden  of  taxes  and  contri- 
butions to  compulsory  benefit  funds  on  German  iudusiry. 
In  the  case  of  the  Giitehoffhungshutte,  says  the  Collier;/ 
Guardian,  one  of  the  principal  coal  and  iron  companies, 
the  taxes  amounted  last  year  to  5  •  08  per  cent.,  and  compul- 
sory contributions  to  4 '62  per  cent,  on  the  capital. 

This  interesting  subject  has  been  studied  in  great  detail 
by  Mr.  E.  Effertz,  director  of  the  Konigsborn  Works,  who 
has  published  some  valuable  statistics  showing  the  tendency 
of  these  charges  to  increase  year  by  year.  He  has 
selected  for  comparison  three  years,  which  appear  to  he 
well  adapted  for  illustrating  this  increase.  The  year  1878 
was  the  lowest  point  of  the  period  of  depression  of  the 
Rhenish- Westphalian  coal  trade,  which  extended  from  1875 
to  18S9.  The  year  1885  was  at  the  beginning  of  the  growth 
of  compulsory  charges,  while  the  year  1894  shows  the 
full  resu  ts  of  the  innovation.  For  these  three  years  the 
statistics  are  as  follows  : — 


Year. 

1878. 

1 385. 

1 39  k 

11,448,709 

111,108,700 

32,422,354 

1 !  isl  '  I  production. .        i 

-'.S.'i'UT'l 

1,599,857 

10,846,982 

l.v.  IP/. 

is.  1»./. 

6s.  ■'.-/. 

1,574.540 

2,719,883 

5,942,597 

■J-7.VI 

2-846 

3-665 

Wages,    proportion  Per  cent. 

55-62S 

59*129 

57  ■  t:» 

to  c  ist. 

Wages,  per  man  par  Shillings 
shift. 

IV.) 4 ic  charges,  lntal          L 

2*08to8-7J 

2-25toS-18 

2-sn  Infill 

138,051 

227,808 

904,400 

Public  charges,  per  Shillings 

0-232 

0-238 

0-557 

ton. 

Public  charges,  pro-  Per  cent. 

17    1 

fS52 

n-7W 

portion  to  cost. 

Public  charges,  per  Shillings 

29-51  to 

81-75  t,. 

64-80  to 

man  per  year. 

113-00 

200-00 

-.'•'.I-  a 

1'nder  the  head  of  public  charges  are  included  .State 
taxes,  local  taxes,  and  mining  taxes,  the  works,  contribu- 
tions to  miners'  fund,  insurance  fund,  sick  and  pension 
fund,  and  contributions  to  benevolent  funds,  schools,  and 
church.  It  will  bo  noticed  that  the  cost  of  production  in 
1878  and  in  1885  was  practically  the  same,  the  working 
efficiency  being  greater  in  the  latter  year  than  in  the  former. 
The  annual  output  per  miner  is  shown  by  the  following 
figures  published  by  the  Society  for  Promoting  Mining 
Interests : — 


Sear, 

Output. 

Number  of 

Alen 
employed. 

Annual 
Output 
per  Man. 

Ton,. 
19,208,942 
28,970,568 
t0,613,073 

74,864 
101.829 
154,136 

Tons. 

is, 

28f5 
268-5 

charges  in  1894  were  140  per  cent,  greater  than  in  1878, 
and  134  percent,  greater  than  in  1885. 

Mr.  Effertz's  statistics  are  undoubtedly  most  suggestive, 
and  cannot  fail  to  throw  doubt  on  the  suggestion  con- 
tained in  the  report  of  the  Delegation  of  Employers  and 
Workmen,  organised  to  investigate  the  German  iron  trade, 
that  the  Continental  employer  has  a  fair  equivalent  for  the 
burdens  placed  upon  him  by  the  State.  In  that  report  it  is 
acknowledged  that  the  serious  increase  of  the  cost  of  the 
accident  assurance  and  other  special  workmen's  funds  has 
led  to  several  proposals  being  considered  with  a  view  to 
either  diminishing  the  amount  of  the  indemnities  and 
pensions,  or  to  so  altering  the  law  itself  as  to  reduce  its 
pressure  on  the  industrial  works  of  Germany.  The  opinion 
is,  however,  expressed  that  the  existence  <>f  these  fund-, 
involving,  as  they  do,  the  care  and  protection  of  the  em- 
ployed by  their  employers,  appears  to  secure  harmonious 
relations  between  them. 

SoAl-    AND    ArsKNH      IX    TlltKICV. 

Chamber  of  Commerce  Journal,  May  1896,  88. 

The  Bulletin  of  the  French  Chamber  of  Commerce  at 
Constantinople  states  that  the  consumption  of  soap  in 
Constantinople  is  very  considerable,  and  European  towns 
of  the  same  importance  (nearly  a  million  of  inhabitants) 
would  probably  show  a  much  smaller  consumption. 
According  to  an  estimate,  the  yearly  consumption  of  soap 
in  Constantinople  amounts  to  between  four  and  five  million 
kilos.      A    German    Consular   report    gives    the   following 

details  respecting  importation,  viz.  :  —  From  Crete,  2,50i>, 

kilos.;  from  Metelin,  1,300,000  kilos.;  from  Aivali, 
500,000  kilos.;  from  Marseilles,  Trieste,  ami  Italy 
70,000  kilos.  Several  countries  have  endeavoured  to  enter 
into  the  trade,  but  without  success,  and  it  is  stated  to  be  im- 
possible to  compete  with  Crete  and  the  islands  of  the 
Archipelago,  which  produce  gigantic  quantities  of  olive 
oil,  and  whose  populations  are  regularly  initiated  in  this 
industry.  Although  the  celebrated  Marseilles  -oap  is  sold, 
the  quantity  consumed  is  but  trifling,  as  only  Europe  e  - 
(not  Turks'!  use  it. 

The  Ministry  of  Agriculture,  Mines,  and  Forests  has 
granted  a  concession  for  99  years  to  Marshall  Fuad  Pacha 
for  an  arsenic  mine  discovered  in  the  neighbourhood  of 
Gulbaehi,  Saudjak  of  Kordour.  The  mine  covers  an  area  ol 
390  djirids  (hectares). 

Pkoduction  or  Bash    Stkll,  1878-93. 
Engineering  and  Mining  Journal,  May  30th,  1896,  51S. 

Since  the  close  of  1893,  when  the  patents  ran  out,  no 
figures  of  the  output  have  been  systematically  collected, 
though  it  has  been  ascertained  by  the  British  Iron  Trade 
Association  that  415,917  tons  were  made  in  Great  Britain 
in  1894.  Some  endeavours  have  been  made  to  collect  tin- 
statistics  for  foreign  countries  since  1893,  but  these  have 
not  as  yet  met  with  success.  The  figures  given  below, 
however,  are  complete  tip  to  1893.  Thereisgood  reason  to 
believe  that  a  considerable  extension  of  the  manufacture  is 
going  on  abroad,  now  that  no  royalties  have  been  paid,  and 
the  demand  for  steel  is  rapidly  increasing  with  the  revival 
of  trade. 


The  year  1894,  however,  showed  an  increase  in  the  cost 
of  production  of  nearly  :i::  per  cent,  compared  with  1885, 
and  of  nearly  30  per  cent,  compared  with  1878.  The  wages 
paid  per  ton  increased  in  IS'.U  about  33 '3  per  cent,  com- 
pared with  1878,  and  more  than  2S  per  cent,  compared 
with  1S85.  Tin-  average  wage  per  man  per  shift  in  1894 
was  3-1,'i.v.,  that  is,  85  per  cent,  more  than  in  1S79,  ami 
19  per  cent,  more  than  in  1885. 

We  now  coir.c  to  the  ratio  of  the  public  charges  to  the 
cost  of  production.     Calculated  on  the  basis  of  a  ton,  these 


Year. 


England. 


Germany.      Luxemburg.      Austria. 


Tons. 

Tons. 

Tons. 

Tons. 

1378 

20 

.. 

1879 

1.150 

50 

.. 

IS80 

10,000 

18,1  - 

l»s| 

46,120 

200,000 

54,701 

Isv' 

Ll  :•",,;! 

235,132 

64,214 

Iss:t 

Jl'-j.:!sii 

323,909 

85.693 

issi 

17a, 

140.000 

,. 

se.air. 

I".-, 

145,707 

543,252 

69,262 

iss.; 

258,466 

7'I7."."1 

17.1  :>s 

90,647 

'--7 

435,048 

1,095,489 

7l'.'J7:1 

142,409 

lss^ 

103,594 

1,059.347 

7s.'js;, 

1  us.  138 

Iss'.l 

i  8,91  ' 

1.209.327 

96,560 

175,753 

lvm 

503,400 

1,390,289 

102,868 

202.313 

1891 

186,261 

1.654,109 

1*5,670 

221,212 

1 392 

106,839 

I  384,801 

lJS.lls-'i 

JsS.PJ'J 

1 398 

853,036 

2,213,014 

126,740 

314,992 

I  1, 1S9G.] 
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Year. 

France. 

Belgium. 

Russia. 

Unite  1 

Stales  of 

America. 

i>;> 

Tous. 

Tons. 
•  • 

Tons. 

T"IL*. 

1879 

.. 

1880 

*.77l 

3,295 

1881 

to  tso 

14,209 

10,500 

383 

12,306 

16,672 

12,312 

38 

88,229 

27,393 

31  - 

Issl 

1  13,000 

31,700 

28,003 

1835 

130,582 

21,056 

30,453 

386 

122,711 

27,938 

20,657 

1887 

210,301 

50,777 

17,336 

IssS 

222,333 

81,937 

1 1,300 

■• 

222,392 

17,037 

29,562 

■ 

2 10,638 

16,415 

3  1,343 

77,770 

1891 

255,401 

38,793 

38,973 

110,116 

1892 

287,528 

56,27  l 

53,63) 

01.72.1 

303,017 

69,475 

:;.  170 

116,312 

Ramie  Cultivation  in  Jamaica. 

Imp,  rial  Institute  Journal,  June  1896,  215, 

From  the  statement  of  a  correspondent  writing  to  the 
Textile  Mercury  from  Kingston,  regarding  the  efforts  of 
Sir  Henry  Make  to  introduce  the  cultivation  of  ramie  or 
ih. -a  fibre  into  Jamaica,  it  appears  that  the  difficulty  of 
separating  the  fibre  economically  has  been  overcome  with 
some  degree  of  success.  Without  the  aid  of  machinery, 
and  simply  by  a  process  of  hand  labour,  after  the  dried 
jdaut  had  been  treated  by  a  chemical  solution,  732  lb.  of 
fibre  were  produced.  The  labour  used  was  that  of  the 
boys  of  the  Government  Industrial  School,  which  is  in  close 
proximity  to  the  Botanical  Gardens.  In  a  working  day  of 
eight  hours  the  average  amount  of  wet  fibre  separated  by 
each  boy  was  27  lb.,  or  4|  lb.  of  dry  ribbon,  and,  of  course, 
with  practice  the  amount  would  be  materially  increased. 
The  cost  of  boy  labour  in  Jamaica  is  6</.  to  'id.  per  diem  ; 
female,  9d.  to  Is. ;  and  men's,  Is.  id.  to  Is.  9(2.  The  ramie 
ribbon  so  decorticated  was  sent  to  Messrs.  Dtinlop,  mer- 
chants, London,  who  stated  that  all  the  experts  declared 
unanimously  that  the  samples  were  the  best  ever  sent  to 
London.  Messrs.  Ilunlop  further  reported  that  in  the  state 
in  which  the  ribbon  was  sent  over  they  could  find  buyers  of 
from  60  to  100  tous  per  mouth.  They  had  sold  part  of  the 
sample  at  36/.  per  ton,  and  could  have  realised  10  tous  at 
once.  They  were  convinced  that  if  the  growers  in  Jamaica 
were  in  a  position  to  produce  large  quantities,  ample  sales  at 
remunerative  prices  would  be  made.  The  demand  was 
great,  and  they  would  strongly  advise  the  cultivation  of  the 
product  in  Jamaica.  Already,  coucludes  the  Textile 
Mercury's  correspondent,  many  of  the  planters  have  taken 
up  the  ramie  culture,  and  should  the  project  prove  successful, 
a  revolution  in  the  fibre  market  maybe  anticipated. 

The  Chemical  Industry  is  Germany. 

Chemist  and  Druggist,  June  I3M.  1896,  839. 

The  British  Consul  at  Mannheim  does  not  draw  a  very 
bright  picture  of  the  condition  of  the  chemical  industry  in 
liis  district,  which  possesses  some  of  the  biggest  chemical 
factories  iu  Germany.  "  The  chief  feature  of  the  industry 
in  1895,"  he  says,  "  has  been  the  continued  fall  in  prices 
almost  all  along  the  line.  The  break-up  of  the  South  Germau 
Sulphuric  Acid  Convention  caused  a  heavy  decline  in  price. 
.-sharp  competition  set  iu  among  the  manufacturers.  The 
unfortunate  condition  of  agriculture  in  general  prevented 
the  artificial  mauure  makers  from  doing  a  prosperous  trade. 
One  factory  began  makiug  superphosphates  simply  in  order 
to  turn  its  make  of  sulphuric  acid  to  account.  Trade  with 
Spain,  that  used  to  comprise  chiefly  magnesia  and  hyposul- 
phite of  soda,  has  ceased  almost  entirely.  In  Germany  the 
chemical  industry  is  being  overdone  and  overrun.  Many 
new  factories  are  being  opened  without  there  being  any  field 


fur  their  production,  and  consequently  prices  of  many  articles 
are  ruinously  low.  A  number  of  newly  invented  pharma- 
ceutical products  have  been  put  on  the  market  during  the 
year,  but  it  is  complained  that  most  arc  introduced  before 
being  properly  tried.  The  quinine  factory  at  the  Waldhof 
reports  a  satisfactory  year,  with  extended  connections  and 
increased  business  at  home  and  abroad,  but,  owing  to  the 
Customs  war  between  Germany  and  Spain,  business  with  the 
last-named  country  has  fallen  off  greatly.'  This  was  th  ■ 
more  felt  since  the  consumption  of  quinine,  owing  to  the 
war  in  Cuba,  has  greatly  increased,  and  was  covered  by  I 
French  factories.  The  sale  of  alcoholic  preparations  was 
considerably  affected  by  the  changes  in  the  excise  impost, 
;wid  export  prices  for  such  products  were  purely  speculative, 
manufacturers  being  quite  uncertain  whether  drawback  to 
the  full  amount  would  be  allowed.  The  new  tax  is  said  to 
require  a  revision  of  the  import  duties  on  alcoholic  prepara- 
tions^ since,  as  things  are,  both  foreign  countries  aud  the 
chemical  factories  in  the  free-port  district  of  Hamburg  can 
manufacture  such  products  cheaper  than  Germany  itself. 
Other  countries  are,  therefore,  in  the  position  of  being  able 
to  beat  Germany  abroad,  and  to  compete  with  in  its  home 
market."  The  report  may  be  coloured  somewhat  too  darkly, 
but  il  tends  to  show  how  exaggerated  is  the  belief  that  the 
chemical  industry  of  Germany  is  male  up  of  factories  earn- 
ing 25  per  cent,  dividends,  and  it  also  confirms,  what  is 
generally  known  to  those  behind  the  scenes,  that  much  of 
the  export  trade  of  the  country  is  done  without  any  profit 
whatever,  or  even  at  a  loss,  iu  order  to  get  rid  of  over- 
production. 

New  Railway  Kegulatioss  for  Conveyance  oe 
Ether,  189  i. 

Inflammable  Liquids. 
Ether,  ill  luted  and  tied-over  bottles,  packed  in  sawdust  in 
cases  of  sufficient  strength,  or  in  hermetically  sealed  tins, 
packed  in  sawdust  in  cases  or  casks  of  sultici'ent  strength, 
each  package  containing  not  more  than  28  11).  of  ether,  and 
the  gross  weight  per  package  not  to  exceed  84  lb., minimum 
charge,  5.*. 

Specification  of  Iron  Drum  for  the  Carriage  of  Ether  and 
Gasoline,    Contents    of    which    shall    not' exceed     Ten 

Gallons. 

1.  The  drum  is  to  be  not  more  than  14  ins.  in  diameter, 
and  is  to  be  made  of  tinned  sheet  iron,  the  body  of  No.  20 
B.W.G.  plate,  with  a  sunk  longitudinal  grooved  joint  well 
tilled  with  solder.  The  ends  are  to  be  of  No.  19  B.W.G. 
plate,  with  a  camber  of  not  less  than  |  in.,  flanged  at  the 
edges,  and  let  into  the  body  of  the  drum  1  in.,  with  the 
bulge  outwards  and  the  flange  inwards,  strongly  sweated 
with  solder,  and  afterwards  well  floated  with  solder  all 
round.  The  drum  is  to  be  strengthened  by  three  bands  of 
iron,  No.  14  B.W.G.  (the  ends  of  which  are  welded  or 
riveted  together),  one  band  l\  ins.  wide  round  the  middle 
of  the  drum,  and  one  2  ins.  wide  round  each  end,  each  baud 
to  be  firmly  secured  to  the  drum  by  solder.  A  brass  screwed 
collar  and  plug  is  to  be  let  into  the  top  of  the  drum,  and 
secured  by  a  washer  soldered  round  the  collar  inside, 
l'ainted  drums  must  be  white. 

2.  Each  drum,  when  new,  must  be  tested  by  hydraulic 
pressure  of  40  lb.  per  sq.  in.,  without  showing  signs  of 
injury  or  leakage,  also  whenever  it  shows  signs  of  damage 
or  deterioration,  and  the  test  must  be  repeated  at  least  once 
every  year. 

3.  When  filling  the  drum,  an  air  space  equal  to  at  least 
one-tenth  the  capacity  of  the  drum  must  be  left.  After 
filling,  and  before  being  handed  to  the  railway  company  for 
conveyance,  the  senders  must  test  each  drum  by  submersion 
in  a  tank  of  water  heated  to  not  less  than  130°  F.,  to  ensure 
there  is  no  leakage. 

4.  The  screw  plug  of  each  empty  drum  mu^t  be  securely 
fastened  in  its  place  before  the  empty  drum  is  returned. 

5.  Damaged  drums  will  not  be  accepted  for  convey 

A  further  regulation  is  to  the  effect  that  drums  must  be 
sent  nakeil — that  is,  not  packed  in  casks  or  barrels— so  that 
no  risk  of  bad  packing  of  glass  containers  iu  casks  or 
barrels  may  be  possible. 


Country. 
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EonorEAJi   Sugar   [ndcsthy  for   1 1 1  k   Tears   1894  TO   1895   ind  \-\ir,   ro   1896. 
Chem.  Zeit.  1896,  20,  137. 


\t .  i :  i]     -     ax  I    cti  iri<  s. 


Quantity  of  I; 


1894  •.'.-.. 




Beleium       and       the 
Netherlands. 

German.v 

Austro-Humtary 

Russia 

Total 


369 
139 

2)7 
227 


1,357 


i  "ii  i  i  So  .'H  ol  SS  Per  Cent.  Rcndi 
to  in-  manufactured 


in 


I -I- 1  9. . 
(1,01  0 


;     used 
[895-96. 

■■   kiiOS.) 


Is. i|  95. 
ii. I  kilos.) 


306 

21i) 

•SMi 


7,137,736 

2.97.S.OHI 

14.525,559 
:,  103,780 


SS>372;0J  . 


10,860.000 
5,619,200 
5,370,000 


29,600,200 


1S93  96. 
[1,000  kilos.) 


ols.72> 

1.377, 

716,100 
695,000 

3,366,153 


Is!''. 

ed  with 
1894-95. 


-  123,500 

-  17,540 


(54,621 


.1.  1..  i: 


BOARU  OF  TRADE  RETURNS. 
Summary  of  Imports. 


Imports  of  Oils  for  Month  ending  31st  May. 


.Month  ending  31st  May 

1895. 

1S9G. 

Metals 

Chemicals  and  dyestuffs 

£                          £ 
1,572,903               1,767,629 
552,282                  n;i.2::2 
704,954                   581,425 

Raw   materials  for  non-textile   in- 
dust  ries. 

3,47i.'.7'j             :-;.)-:.,"- 

Total  value  of  all  imports  — 

34,752,086            £3,349,988 

Summary  of  Kxports. 


Month  ending  31i.t  May 

Articles. 

1895. 

1S90. 

ther  than  machinery)  — 
Chemicals  ami  medicine 

£ 
2,160.717 

SOS. |1» 

2,830  "on 

£ 
2,951,548 
707,812 
2,804,901 

18,344,744 

18,812,927 

Imports  of  Metals  for  Month  ending 
31st  May. 


Quantities. 

Values. 

Articles. 

1895. 

1S9C. 

1SP5. 

1 890. 

Copper  s— 

.'.lis 

2.596 
0,953 

£ 
21,384 
135,938 

£ 

177.1HS 

(Inwrought „ 

3.029 

1,930 

1.7.SJ7 

22:1,7117. 

lr    n  f—    • 

379,278 

101  785 

329,031 

Bolt,  bar,  Ac.  ...      „ 

1,168 

8,386 

:  !  -  II 

,.:,  936 

77.1 

1,684 

,  os,; 

12.0."..'. 

16,338 

1.:  no- 

159, 08 

1  inosl 

IV77.2 

lo:;!:; 

80,126 

79,731 

Quicksilver 1.1'. 

s  1  1,570 

1,1       - 

78,695 

117.120 

90,803 

Tin Cwt. 

74,465 

189,316 

6,1  1- 

6,341 

91.009 

103,905 

Other  articles  ...Value  t 

I70.I7I 

Total  value  of  metals 

" 

Quantities. 

Vain-  -. 

Articles. 

ISO.". 

is'...",. 

£ 

R 

'         1  out Cwt. 

7is.71l 

10,156 

70. 195 

11,580 

90J 

2,095 

67,851 

Palm  1  wt. 

120,598 

loo,:.:;,; 

126,224 

110,022 

Petroleum Gall. 

13,5542281 

11,467,310 

245,88 

B      i  Tons 

3,127 

2,31s 

1  70s 

870 

27.01  s 

16,497 

10,271 

11. 7.;  1 

10,982 

Oih.  r  articles  ..  \  alue  e 

- 

.. 

Total  value  of  oils... 

" 

701,951 

Imports   of    Haw    Materials    for    Non-Tkxtile 
Industries  for  Month  ending  31st  May. 


Articles. 


Quantities. 


1895. 


Values. 


is;.;,. 


Bark.  Peruvian  ..   Cwt. 

Bristles Lb. 

t  aoutchouc Cwt. 

Gum  :  — 

Lrahic » 

Lac,  Ac 

Gutta-percha ....       „ 
Hides,  raw 

Dry , 

Wet 

I  vorv , 

ire:— 

mo Tons 

Bones „ 

Kitrati  ol  s.  da ...       „ 
Pnosptfateof  lime 

Paralfin Cwt. 

Linen  rags Tons 

Esparto w 

Pulp  of  Wood , 

KOSHI C\Vt. 

Tallow  and  stearin 

Tar Barrels 

V, I:— 

Hewn Loads 

Saw  11 

Staves 

Mahogany  .... 
other  articles  —  Value  £ 

Total  value  .. 


:is.is  , 


£ 

i,305  7,. 17,7. 

61,995 
2o,s77,       282,517 


ISM. 


£ 

2s:t,7'.i:> 


5,242 

1  1,672 

9.7.i:i 

1 1,964 

79  225 

1,792 

9 

7,1. 17,:; 

22.:,", 

52,659 

1211.373 

7.720s 

100,930 

37.023 

' 

s,.n,r; 

710 

62 1 

30,552 

25,491 

590 

.-..:.77s 

2,:;  11 

4,403 

1,727 

is  isa 

18,187 

ls.'.til 

8,760 

o7.si2 

2-,.07s 

21340 

r.s.'.is. 

■ 

891671 

2,197 

I. so:; 

19384 

16,083 

9,625 

20,989 

111,618 

62,202 

25,538 

171,902 

,.1  -',, 

17.'.. so; 

262 

700 

98 

113 

227.295 

1911.291 

108,996 

:S77..v_v. 

243,312 

■171.022 

77.:;.712 

1,030,972 

9,057 

12.713 

60,623 

3,877 

27.791 

27.27S 

•• 

851,152 

758,230 

•• 

'" 

3. 17 1.H79 

droits  to  the  value  of  100,1201,  were  imported,  as 

May  1S95. 
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Imports  of  Chemicals   inh  Dyestuffs  for  Month 
ending  31st  May. 


Articles. 

Quantities. 

Value.. 

1895. 

1S96. 

1895. 

1896. 

22,126 
35.454 
72.1S5 

"2t2 
1,836 

•  • 

4,337 

22,302 

3,180 

18,134 

25,225 
77,185 

203 
1,20S 

2,576 
41,254 
2,871 

e 

15,645 
13,976 
13,396 
116,401 
1,429 
13,111'.", 

25,463 
80,915 
59,194 
20,465 
34,725 
178,610 

£ 

Bark  (tanners',  &c.)    „ 
Brimstone , 

Cutch  and  gnmbier  Tons 
Dyes:— 

Anilin  and  other      „ 

Nitrate  of  potash  . 

Other  articles...  Value  t 

:i.7:it 

1 1,739 

110,407 

1,258 

"ii  595 

17,983 
11.477 
30,784 
80,264 
29,584 
187,047 

Total  value  of  chemicals 

- 

552,282        461,282 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  May. 


Articles. 


Quantities. 


\  alues. 


1S95. 


Brass Cwt. 

i    ipper:— 

Uirwrought 

Wrought , 

Mixed  metal. ..        „ 

Hardware Valui   (. 

Implements , 

Iron  and  steel  .. .    Tons 

Lead „ 

Plated  wares  . . .  Value  £ 

Telegraph  n  ires  . 

Tin  Cwt. 

Zine 

Other  articles  ..  Value  £ 

Total  value 


9,235 

51,426 
28,805 
84,973 


265.663 

(1.V21 


in,  VI 
19,666 


9,769 

50,779 
25,915 
15,213 


304.O1.S 
5,969 


12,597 

10,l2t 


1896. 


£ 
84,661 

112,597 

72,798 

70,109 

i  i  ;,319 

100,862 

1,698,380 

65.840 

24,144 

26,942 

36,020 

12,059 

66, 1'.m 


:;s.7,^7 


121 

73, 
84, 

172, 
122, 
2,051 
72, 
24, 
112, 
40, 
12, 
75, 


Exports  of  Miscellaneous  Abticles  for  Month 
ending  31st  May. 


Articles. 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

St  oneware „ 

Glass : — 

Plate Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds....      „ 
Leather : — 
Unwrought  ....      „ 

Wrought Value  £ 

Seedoil Tuns 

Floorcloth   Sq.  Yds. 

Painters'  materiils  Val.  £ 

Paper Cwt. 

itags Tons 

Soap Cwt. 


Quantities. 


1895.  1896, 


463,200 

2,098,800 

40,572 

137,931 

8,080 
54,220 
28,122 

18,741 

5^539 

1,906,200  I 

S2',854 
4,(572 
60,878 


Total  value  . 


1,025,500 

2,2104(10 

37,527 


liW.su 

7.421 
70,333 
23,288 

13.16S 

5,349 
2,050,100 

92,7,12 

4,943 

68,009 


Values. 


1S95. 


£ 

11,691 

204,260 

35,188 

85,682 

lil,«IS 

lsii.Ti.'l 

158,745 

14,124 

8,009 

17,1127 
25.332 
18,156 

138,098 

2ii.su 

111,613 
70,031 
1  14,480 
125,233 
29,335 
63,605 


2,830,800 


£ 
17,288 
167,813 
82,787 
97,587 
55,993 
150,415 
154,729 
20,121 

10,792 

17,889 
38,526 
18.9S0 

118,080 

22,l'()7 
102,299 

80,000 
145,068 

137.53II 

20,085 

67,969 


lis 
,699 

,297 
193 

.10.-, 
,276 
S39 
276 
,215 
,803 
,223 
S58 


2,400,717      2,951,548 


Exports  oe   Drugs   lnd  Chemicals  for  Month 
ENDING   31st   May. 


Articles. 

Quantities. 

Values. 

1S95. 

[• 

1.895. 

1896. 

Alkali Cwt. 

Bleaching  materials    .. 
Chemical  manures.  Tons 

Medicines Value,!; 

Other  articles 

617,580 

1411,901 
25,787 

874,664 

91,72:1 
21,261 

£ 

I52.I1.SS 
51, (ins 

168,101 

82,658 

353,955 

£ 
101.1S5 

31,151 
129,577 

95,226 
350,673 

808,410 

707.S1Z 

iHontblp  latent  Ifet. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposHV'oro 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

]0,7G3.  F.  Svoboda.  Improvements  in  and  connected 
with  Siemens'  regenerative  furnaces.     May  19. 

10,983.  J.  G.  Chamberlain.  Improvements  in  apparatus 
for  softening  and  purifying  water  for  feeding  boilers  and  for 
other  purposes.     May  2 1 . 

11,13C.  E.  C.  Mills  and  J.  <i.  Chamberlain.  Improve- 
ments in  filters  for  extracting  grease  and  other  impurities 
from  feedwater  for  steam  boilers.     May  22. 

11,343.  A.  Gates.  Improvements  in  apparatus  for 
mixing  liquids.      May  23. 

11,621.  H.  Maxim.  Improvements  in  methods  and 
apparatus  for  effecting  the  separation  of  gases.     Max  28. 

11,633.  S.  K.  Welch.  Improvements  in  filtering  appa- 
ratus.    May  28. 

11,739.  O.  Guttmann.  Improvements  in  apparatus  for 
softening  and  purifying  water.  Complete  Specification 
May  29. 

11.82S.  T.  Bradford.  Improved  apparatus  for  drying 
fabrics  and  other  materials.     May  30. 

11,963.  H.  G.  Watel.  Improvements  in  transmitting 
the  indications  of  thermometric,  hygrometric,  barometric, 
or  other  instruments.     June  2. 

1 2,045.  H.  Seek.  Improvements  in  machines  for 
separating  light  from  heavy  substances.  ( 'omplete  Specifi- 
cation.    June  2. 

12,109.  P.  Hereng.     Carburetting  apparatus.     June  3. 

12,557.  S.  J.  Norton  and  II.  A.  Stenniug.  Improve- 
ments in  apparatus  for  compressing  air  and  other  gases. 
June  8. 

12,572.  S.  G.  Merrick  and  H.  L.  Washburn.  Improve- 
ments in  and  relating  to  vapour  condensers,  and  apparatus 
for  destroying  noxious  fumes,  recovering  by-products  from 
distillation,  and  like  purposes.     June  S. 

12,643.  E.  Porak.  Method  of  and  apparatus  for  washing 
and  compressing  sulphurous  acid  and  other  gases  or  fumes. 
Complete  Specification.     Juni 

12,889.  W.  S.  Akerman.     See  (hiss  IX. 

Complete  Specifications  Accepted.* 

1895. 

12,184.  A.  W.  Stokes.  Apparatus  for  determining 
volurnetrically  the  amount  of  fat  in  milk  or  other  articles. 
June  10. 
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13,188.  A.  Barr  and  W.  Stroud.  Apparatus  for  the 
production  of  high  vacua.     .lane  17. 

13,867.  Sir  W.  Arrol  and  \V.  Foulis.  Apparatus  for 
charging  gas  and  other  retorts.     June  17. 

13,896.  F.  Barmann-Zix.  Method  and  apparatus  for  the 
production  of  superheated  steam,    .lane  3. 

14,456.  II.  B.  Chubb.  Machinery  applicable  for  filtering, 
condensing,  and  absorbing  air,  smoke,  fames,  and  other 
gases.     .1  une  17. 

i  1,852.  E.  Theisen.  Apparatus  for  evaporating  or 
distilling  liquids.     .June  In. 

14,971.  F.Willis.  An  improvement  in  the  construction 
of  cas  furnaces  fur  enamelling,  assaying,  milling,  &c. 
.lime  17. 

24,709.  J.  I..  A.  Aymard.  Improvements  in  sterilising 
apparatus.     June  3. 

1896. 

8141.  J.  M.  Boustead.  Improved  apparatus  for  desic- 
cating.    June  3. 

7Sii2.  A.  T.  1'feifF.  Improvements  in  apparatus  for 
sterilising  milk,  cream,  and  other  liquids  by  means  of 
steam.     .Tune  17. 

7^7S.  W.R.Jones.     Improvements  in  furnaces.    .Iune3. 

8198.  A.  S.  Unci',  jun.  Improvements  in  packing  for 
hydraulic  apparatus.     June  3. 

9537.  H.  Herzel.  Improvements  in  or  connected  with 
the  overflow  pipes  of  distillation  and  absorption  columns. 
June  17. 

II.— FUEL,  GAS,  and  LIGHT. 
Application?. 

10,673.  C.  A.  Finch  and  II.  .1.  Ingle.  Improved 
apparatus  lor  regulating  the  supply  of  illuminating  pas 
and  enriching  the  same,  and  improved  composition  for  such 
enrichment.     May  18. 

10,725.  G.  Webb,  Jan.,  and  .).  W.  Kelly.  Improved 
apparatus  for  automatically  generating  gas.  Complete 
.•specification.     May  18. 

ID, 7-8.  .1.  Swinburne.  Improvements  in  generating 
acetylene  from  carbides.     May  19. 

10,822.  H.Kirkhani.  Improvements  in  scrubber  washers 
for  removing  impurities  from  gas.  Complete  Specification. 
May  19. 

10,830.  0.  KnotVr.  Improvements  in  or  relating  to  the 
manufacture  of  mantles  or  the  like  for  incandescence  gas 
lighting.     May  19. 

10,862.  S.  Falk.  Improvements  in  the  treatment  of 
mantles  for  incandescent  gas  lighting.     May  19. 

10,965.  A.  B.  Brunne.  Improvements  relating  to  the 
means  for  preparing  or  finishing  mantles  for  incandescent 
gas  burners.     May  21. 

ll,lo9.  C.  Weygang.  Improvements  in  the  application 
of  artificial  fuel.     May  22. 

11.267.  T.  Thorp  and  T.  G.  Marsh.  Improvements  in 
apparatus  for  producing  acetylene  gas.     May  2 .".. 

11.268.  T.  Thorp  and  T.  G.  Marsh.  Improved  treatment 
of  calcic  carbide  for  the  production  of  acetylene  gas.  May  23. 

11.269.  T.  Thorp  and  T.  G.  Marsh.  Improvements  in 
the  method  of  and  means  for  charging  acetylene  gas 
generators.     May  23. 

11,350.  J.  II.  II.  Duncan  and  D.  W.  Sugg.  Improve- 
ments in  the  manufacture  of  incandescence  mantles  for 
gas  and  vapour  lamps.     May  23. 

11,530.  The  Economical  Gas  Apparatus  Construction 
Co..  l.im.,aiLii  I..  L.  Menifield.  Improvements  in  apparatus 
for  the  manufacture  of  carburetted  water  gas.     May  27. 

11,581.  C.Moreau  and  A.  Foulhies.  Improvements  in 
gas-lighting.     May  27. 

11,6:12.  .1.  E.  Goldschmid  and  C.  Dellwik.  An  improved 
manufacture  of  water  gas.     May  28, 


11.706.  E.  F.  J.  C.  Bauweraerts.     An  improved  process 
and    apparatus    for    purifying    acetylene    gas.     Couip'..  I 
Specification.     May  29. 

11.707.  K.  F.  J.  C.  Bauweraerts.  An  improved  burner 
for  acetylene  gas.     Complete  Specification.     May  29. 

11.7ns.  k.  p.  J.  C.  Bauweraerts.  Apparatus  for  the 
generation  of  acetylene  gas.  Complete  Specification. 
May  29. 

11,7:'.7.  E.  Oansolles.  Improvements  in  apparatus  for 
the  production  and  storage  of  acetylene  gas  for  illuminating 
purposes.  Complete  Specification.  Filed  May  29.  Date 
applied  for  Jan.  24,  1896,  being  date  of  application  in 
Spain. 

11,938.  T.  Hawkins,  A.  Wellby,  and  .1.  W.  Can-.  An 
improved  apparatus  to  be  used  for  the  production  of  gases 
to  be  used  for  fuel  heating  and  steam  engines  and  driving 
ga-  engines.     June  2. 

11,951.  J.  Meikle.  Improvements  in  treating  peat,  coal, 
and  other  carbonaceous  substances  for  the  obtainment  I 
illuminating  gas.     June  2. 

11,955.  W.  Young  and  ti.  11.  Uislop.  Improvements  in 
the  production  of  illuminating  gas  from  licpiid  hydrocarbons, 
and  in  apparatus  therefor.     June  2. 

12.046.  M.  C.  A.  Fourchotte.  Improvements  in  apparatus 
for  generating  acetylene  gas.     June  2. 

12.047.  M.  C.  A.  Fourchotte.  Improved  method  of  and 
apparatus  for  generating  acetylene  gas.     June  2. 

12.055.  G.  Kern.  Improvements  in  or  relating  to 
apparatus  for  producing  acetylene.     June  2. 

12,245.  W.  P.  Thompson.  Improvements  in  the  separa- 
tion of  gases  of  different  specific  gravity,  and  in  apparatus 
therefor.     June  4. 

12,351.  W.  W.  Haggally.  Improved  appliances  foi 
incandescent  gas  lighting.     June  5. 

12,480.  A.  Artcr.     Improvements  in  and  relating  to  th 
treatment    of    gas    for    illuminating    and    other    purposes. 
June  6. 

12.527.  II.  Hancock,  J.  li.  Craig,  and  A.  II.  Hancock. 
Improvements  in  or  connected  with  the  treatment  of 
carhuretted  air  or  gas  for  heating  purposes.     June  8. 

12,535.  O.  fmray. — From  F.  lirunck  aud  Co.  Improve- 
ments in  horizontal  coke  ovens.     June  8. 

12,612.  J.  W .  Lea  and  J.  II.  l'errins.  Improvement  in 
incandescent  mantle  protectors.     June  9. 

12,628.  A.  Bryce.  A  universal  fuel  injector.  Complete 
Specification.     June  9. 

12,662.   A.  T'ohlcr.     Apparatus    for  the   automatic    gen 
ration  and  distribution  of  acetylene  pas.     June  9. 

12,688.  II.  A.  Daroy.  Improvements  in  the  manufacture 
or  production  of  acetylene  gas,  and  in  apparatus  therefor. 
Complete  Specification.     June  9. 

12,771.  C.  Whitfield.  Improved  process  and  apparatus 
for  manufacturing  producer  and  water-gas.     June  10. 

12,788.  B.  I!.  Gibbs.  Improvements  in  or  relating  to  the 
generation  and  storage  of  acetylene.     June  In. 

12,840.  H.Hcllewell.  Improvements  in  the  preparatioi 
or  manufacture  of  artificial  fuel.     June  1 1. 

12,900.  S.  Karl.  An  improved  apparatus  for  the  manu- 
facture of  acetylene  gas.     June  II. 

12,9  12.  T.  Thorp  and  T.  G.  Marsh.  Improvements  in 
and  connected  with  the  method  of  aial  apparatus  for  treat- 
ing accty  lene  prior  to  combustion.     June  U. 

18,115.  C.  1'.  Choquette  ami  A.  M.  Morin.  Improve- 
ment- in  acetylene  generators.     June  L3. 

Complete  Specifications  Accepted. 

1-9.-.. 

10,356.  J.  T.  Key  and  AY.  S.  Key.  An  improved  s\  -ten. 
for  the  manufacture  of  coke,  the  construction  of  coke  ovens, 
and  the  recover}  of  by-products  from  -ante.     May  27. 

ln.917.  H.  Ricbe.  Manufacture  of  gas  and  apparatus 
therefor.     June  S. 


June  3 
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12.3.J6.  T.  Thorp  and  T.  G.Marsh.  Apparatus  for  the 
production  of  heating  and  illuminating  gas.     June  3. 

12,332a.  (i.  A.  Cannot.  Manufacture  of  briquette?  for 
fuel  from  peat.     June  1 T . 

13,750.  T.  L.  Willson.  Manufacture  of  illuminating  gas. 
June  ::. 

13,760.  T.  L.  Willson.  Production  of  illuminating  gas. 
-lime  3. 

14,759.  M.  G.  Sykes.     Production  of  fuel.     June  17. 

14,855.  A.  K  Huntington.     See  Class  V 1 1 . 

14,974.  C.  Jacobsohn.  Improvements  in  night-lights, 
•lime  17. 

16,139.  J.  Laycock.  Apparatus  for  washing  and  scrub- 
bing gas.     June  17. 

1896. 

7438.  E.  H.  C.  Oehlmann.  Incandescent  gas  burners. 
June  3. 

7901.  3.  M.  Mitchell.  Apparatus  for  mixinir  air  and  gas. 
May  -27. 

823d.  C.  Gautzsch.  Aiiparatus  for  producing  illuminat- 
ing iras.     June  3. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

1  ,827.  J.  Y.  Johnson. — From  The  Chemi-che  Fabrik 
Griesheim  A  process  for  the  manufacture  of  di-ortho- 
nitro-toluene,  enabling  ortho-para-di-uitro-to!uene  and  tri- 
nitro-toluene  to  be  obtained  at  the  same  time.     .May  19. 

11,309.  Read,  Holliday,  and  Sons,  Lim.,  ami  H.  Dean. 
Improvements  in  the  manufacture  of  basic  colouring 
matters.     May  23. 

11,370.  Read,  Holliday,  and  Sons,  Lim.,  J.  Turner,  and 
J.  Turner.  Improvements  in  the  production  of  colouring 
matters.     May  26. 

12,142.  S.Pitt.— From  L.  Casella  and  Co.  Production 
of  polyazo  dyestuffs.     June  3. 

12.204.  W.  H.  Claus  and  A.  Rec.  Production  of  new 
colouring  matters.     Juue  4. 

12,.J34.  H.  W.  Laugbeck.  Improvements  in  the  manu- 
facture of  materials  for  indelibly  marking  paper  and 
fabrics.    June  S. 

12,556.  S.  Pitt. — From  L.  Casella  and  Co.  Production 
of  dyestuffs  suitable  for  dyeing  wool.     June  8. 

12.922.  A.  G.  Green  and  A.  Wahl.  The  manufacture 
and  production  of  new  cotton  colouring  matters.     June  11. 

13,093.  H.  R.  Yidal.  An  improved  manufacture  of  dyes. 
Date  applied  for,  June  3,  1896,  being  date  of  application  in 
France.     June  13. 


Complete  Specifications  Accepted. 
1895. 

13,949.  C.  D.  Abel.— From  A.  Fischesser  and  Co. 
Manufacture  of  phthaleines  by  the  action  of  mixed  anhy- 
drides.    June  10. 

14,382. 0.  Imray. — Eiom  The  Earbwerke  vormals  Meister, 
Lucius,  and  Bruning.  Manufacture  of  meta-nitrauilin- 
sulpho  acid  and  its  analogues. 

14.6S6.  H.E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
anthraquinone  derivatives.     June  10. 

15,242.  J.  Y.  John-on. — From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  black 
colouring  matters  of  the  anthraquinone  series,  suitable  for 
directly  dyeing  cotton  in   the  cold  bath.     June  10. 

17,402.  W.Clarke.  Improvement- relating  to  the  treat- 
ment of  mangrove  bark  for  the  obtainment  therefrom  of 
pure  solid  tannin,  dye,  and  cutch.     June  3. 


1896. 

8770.  H.  Imray.— From  The  Basle  Chemical  Works, 
Bindschedler.  Manufacture  of  alky  1  glycolic  acid  deriva- 
tives of  paramidophenol  ether*.     June  10. 

Bitter  von  Portheim.     Process  for  producing 
June  17. 


black  azo  dyestuffs  on  the  fibre. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

10,868.  O.  A.  Berend  and  the  "  Lehner"  Artificial  Silk 
Co.,  Lim.  Improvements  in  the  production  of  artificial  silk. 
May  20. 

11,371.  W.  B.  Jones.— From  T.  A.  Jones  and  D.  Gibb. 
An  improveil  machine  for  scouring  wool  or  other  fibrous 
materials.     May  2;!. 

11,802.  G.  H.  Smith.  Improvements  in  the  method  of 
impregnating  wool  and  other  fibrous  material  with  oil, 
i,  au.l  the  like,  and  in  apparatus  therefor.     May  30. 

12,115.  W.  P.  Dreaper  and  H.  K".  Tompkins.  Improve- 
ments in  the  manufacture  of  artificial  silk.     June  3. 

12,693.  S.  Bennett.  Improvements  in  the  treatment  of 
wood,  paper,  fabrics,  fibres,  and  like  materials  impervious 
and  inalterable  by  nioi*ture  and  climate  and  other  influences. 
June  9. 

12,897.  L.  Frankenstein.  Improvement*  in  finishing  or 
ornamenting  the  surface  of  waterproof  fabrics.     June  II. 

Complete  Specifications  Accepted. 

1895. 

14,453.  G.  C.  Dymond. — From  La  Societe  Leblois, 
Piceni,  and  Co.  Au  improved  process  for  the  treatment  of 
textile  and  other  materials,  and  apparatus  therefor. 
June  21 1. 

14,781.  G.  Loppens  and  H.  Dcswarte.  Improvements 
in  aud  connected  with  retting  or  steeping  flax  and  hemp. 
June  10. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

10,753.  J.  D.  Asquith.  Improvements  in  washing  and 
scouring  machines  for  washing  and  scouring  textile  fabric*. 
May  19. 

10,936.  A.  F.  B.  Goniess.  Improvements  in  bleaching 
certain  vegetable  fibres,  more  especially  those  of  the  urti  :a 
family.     May  21. 

11,828.  T.Bradford.     See  Class  I. 

12,500.  H.  .Schirp.  Improvements  in  dyeing,  washing, 
and  _  rinsing  apparatus  for  textile  goods.  Complete 
Specification.     June  8. 


VTI.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

10,842.  J.  Y.  Johnson.  Improvements  in  the  pre- 
paration of  specially  heavy  ammonia-soda.     May  20. 

11,160.  .S.  J.  Payne.  Improvements  in  obtaining  pure 
alumina,  sulphate  of  alumina,  and  silica  from  clav*. 
May  22. 

11,326.  E.  A.  Williams  and  J.  F.  C.  Williams.  Im- 
provements in  and  connected  with  the  manufacture  of 
cyanides.     May  23. 

12,104.  E.  Paul.  Improvements  relating  to  heating  and 
evaporating  brine.     June  3. 

12,76.5.  J.  Milne.  Improvements  in  dissolving  and 
drying  phosphates  and  other  substances.     June  10. 
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Complete  Specifications  Accepted. 

1895. 

[\  T.   Best,  A.  Kayd,  and  J.  Brock.     Manufac- 
ture of  chlorine  from  hydrochloric         L{  .rime  17. 

14.122.  I..  Blackwell.  Improved  means  for  treating 
sodium  chloride   for  the  in  of  bleach    ami   other 

products.    June  3. 

14.855.  A.  K.  Huntington.  Manufacture  of  hydrocyanic 
acid.     June  10. 

10.  A.  Fran',  and  N.  Caro.     Production  of  cyanogen 
compounds,   a  e  preparation   of  materials   for   use 

therein.     May  27. 

15,116.  J.  Pfleger.  A  process  for  the  manufacture  of 
cyanides.     June  10. 

1896. 

1022.  A.  von  Rad  and  .1.  Rosenfels.  Manufacture  or 
production  of  cyanogen  compounds.     March  25. 

9544.  P.Jensen. —  From  1).  Cappelen  and  H.  Cappelen. 
Process  for  purifying  chlorine  gas.     June  17. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

11,522.  II.  Ilavward.  Improved  svstem  of  glazing. 
May  27. 

11,803.  .1.  E.  Heath  and  .1.  J.  Adams.  Improvements 
in  or  relating  to  encaustic  or  similar  tiles.     May  30. 

11.856.  H.  Cartlidge.  Improved  construction  of  potters' 
kilns.     Complete  Specification.     Juno  1. 

12,923.  B.  A.  Knappett  and  .1.  I".  Charlesworth.  Im- 
provements in  and  relating  to  shading  and  colouring  glass 
and  other  materials.     Complete  Specification.     Juno  11. 

Complete  Specifications  Accepted. 
1895. 

10, nil.  E.  liohm.  Production  of  plaques  and  similar 
articles  from  glass.     June  10. 

14.1."i4.  II.  Sturm.  Improvements  in  or  connected  with 
apparatus  for  moulding  and  drawing  ceramic  articles. 
Juno  17. 

15,139.  J.  E.  Bringley.  Machinery  used  in  the  manu- 
facture of  ceramic  tiles.    June  3. 

1S,94G.  A.  J.  Hoiilt. — From  P.  A.  .1.  Gasse.  Improve- 
ments in  or  relating  to  painting  or  printing  upon 
earthenware.     June  17. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

10,815.  La  Roy  Freese  Friflin.  A  new  substance 
specially  applicable  for  making  building  blocks,  slabs, 
and  the  like.     May    1'.  . 

10,841.  11.  Schneider.  Improvements  in  and  relating  to 
the  manufacture  of  paving  material  and  slabs.  (  omplete 
Specification.     May  19. 

11,18'-'.  W.  P.Thompson.  Improvements  in  the  method 
of  preparing  »r  treating  wood.     May  22. 

11,242.  J.  Walker.     An  improved  cement.     May  2:1. 

11,682.  .1.  Dixon  and  \.  Reynolds.  Improvements  in 
the  manufacture  of  silica  bricks,  or  other  highly  refractory 
bricks.      May  29. 

11,738.  II.  II.  Lake.  — From  M.  Friedheim.  Improve- 
ments in  plastic  substances  used  for  building  ami  decorative 
purposes.     May  29. 

11,847.  J.  E.  Brindley.  Improvements  in  the  manufacture 
of  tiles  and  quarries.     June  1. 

12,116.  C.  Mason.  Improvements  in  the  construction 
of  asphalte  pavements,     June  :t. 


12,135.  E.  Nelson.  Improvements  in  the  manufacture 
lamp-proof  material  applicable  for  roofing  and  for  other 
purposes.     June  :;. 

12,169.  \.  J.  Boult. — From  M.  Thys.  Improvements  in 
or  relating  to  the  manufacture  of  artificial  stoue.  Complete 
Specification.     June3. 

12,368.  W.  ( (wen.  An  improved  manufacture  of  artificial 
stone,  marble,  and  the  like.     June  5. 

12,425.  I..  Mack.  Improvement  in  the  proceeding  for 
the  production  of  quick-setting  (hardening)  mortar  of 
hydraulic  gypsum.     Compl  !te  Specification,     .lime  C. 

12.673.  C.  Marson.  An  improved  cement- for  plastering 
on  walls  or  ceilings.     June  9. 

12.674.  C.  Marson.  An  improved  material  for  covering 
walls  or  anj  other  article  with  glass  in  place  of  ordinary 
pi  1  tering.     June  9. 

12,693.  S.  Bennett.     See  Lias-  y. 

12,889.  W.    S.    Akerman.     Improvements    in    kill 
burning  cement,  lime,  and  other  materials.     June  il, 

12,925  .1.  Russell,  improvements  in  or  relating  to  blocks 
suitable  for  paving  and  other  purposes.     June  11. 

13,077.  II.  Wood.  Improvements  in  the  preparation  of 
material  suitable  for  use  as  cement,  mortar,  or  in  the 
manufacture  of  bricks  or  blocks  for  building  purposes. 
June  13. 


Complete  Specifications  Accepted. 
1895. 

7591.  W.  Jones  and  II.  Jones.  Construction  of  fireproof 
tile  ceilings,  partitions,  and  the  like.     March  1. 

15,283.  .1.  II.  Lester  and  T.  E.  Thomlinson.  Improve- 
ments in  treating  certain  waste  materials  to  produce  valuable 
products,  sucli  as  plaster  or  stiffening,  weighting,  and 
whitening  materials  therefrom.     Jane  17. 

1806. 

7032.  A.  M.  Clark.— From  The  Electric  Fireproofing 
Co.     Method  and  apparatus  for  treating  wood.    June  17 


X.— METALLURGY,  MINING,  Ere 

Applications. 

1  ".7'.'7.  A.    K.    Woodhouse.     An    improve, 1    method   of 
beating  steel    bands  or  strips  and    wires  in   the  pi 
hardening  and  tempering  them.     May  19. 

10,864.  1!.  l'olitzer.  A  process  for  protecting  metallic 
surfaces  against  chemical  and  atmospherical  action". 
May  19. 

11,04s.  11.  V.  IJolden.  Improvements  in  casting  armour 
1  'hit >  s  and  moulds  therefor.      May  21. 

11,241.  W.  Preston  and  F.  I>.  Docker.  An  improved 
method  of  preventing  irou  and  steel  from  rusting.     May  23, 

11,245.  DaviesBros  and  Co.  Lim.,  E.  A.  Davies,  and  S.  I'. 
['nomas.  Improved  means  for  use  in  preparing  metal  sheets 
for  the  purpose  of  galvanising  them  or  otherwise  coating 
them  with  metal  or  metallic  alloy.     May  23. 

11.464.  s,    11.     Cowper-Coles.       Improvements    in    and 
apparatus   for  the  treatment   of  ores  and  the  separation 
tin-  metal  or  metals  therefrom.     Maj  26. 

11.465.  S.  0.  Cowper-Coles.  Improvements  in  or  con- 
nected with  means  for  separating  metals  from  cyanide 
solutions.     May  26. 

11,555.   1>.  A.  Peniakoff.     A   process  of  manufacti 
sulphide  of  aluminium  which   may  or  may  not   be  combined 
with  other  sulphides  (or  sulphurets).     Max  27. 

11.717.  VV.     T.      I.ougher.     The     Swansea     pro 

covet  ing  stei  1  and  iron  plates  with  copper  sheeting.    May  $9- 

11.718.  O.  .  Imiay. — From  Oberschleische  Eisenbahn- 
Bedarl-  Actien  Gesellschaft  Basic  lining  for  mi-viiiLj 
apparatus  for  pig  irou  or  steel.      May   29. 
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I  l,s:!:>.  K.  A.  Hadfield.  An  improved  method  of  toughen- 
ing or  softening  manganese  steel  castings.     May  30. 

Il.s:i9.  A.  S.  R.  Robinson.  Improved  method  ami 
machinery  or  apparatus  for  extracting  gold  from  crushed 
ore  or  material  containing  it.     May  30. 

1  l„ sis.  J.  H.  Gartrell.  Improvements  in  nickel  muffles. 
June  1. 

11, '.127.  J.  B.  Torres.  Improvements  in  ami  connected 
with  the  reduction,  manufacture,  and  refining  of  metallic 
compounds,  metals,  ami  alloys.     June  '-'. 

12,05:1.  H.  R.  Angel.  Invention  for  the  recovery  of 
zinc  up  to  a  high  grade  from  refractory  ores.     June  2. 

12,056.  M.  L.  Ross. — From  E.  Oberle,  Improvements' 
in  or  relating  to  the  manufacture  of  refractory  metallic 
threads.     Complete  Specification.     June  2. 

1 2,1 0(3.  E.  Govett.  An  improved  process  for  treating 
refractory  ores.     Complete  Specification.     June  3. 

12,200.  A.  Trenk.  A  new  or  improved  process  and 
apparatus  for  extracting  gold.     June  I. 

12,255.  M.  B.  Zerener.  Improvements  in  or  relating  to 
the  precipitation  of  precious  metals  from  their  cyanide 
solutions.     June  4. 

12,287.  W.  Van  Wait,  F.  W.  Popp,  and  .T.  .1.  Bradley. 
A  certain  new  or  improved  metal  or  admixture  of  metals. 
June  ."). 

12,328.  J.  C.  Bull.     Improvements  in  alloys.     June  5. 

12,396.     E.  A.  G.  Street.     Improve it-  relating  to  the 

fusing  of  chromium  and    similar   metals,  and  to  the  manu- 
facture of  alloys  of  such  metal-.     Jane  6. 

12,467.  E.  A.  G.  Street.  Improvements  in  the  manu- 
facture of  alloys.     June  G. 

12,591.  J.  B.  Torres.  Improvements  in  ami  connected 
vith  the  treatment  of  gold  and  other  ores,  and  in  apparatus 
therefor.     June  9. 

12.7S2.  A.  Wilson  and  F.  Stubbs.  Improvements  in 
carbonising  irou  and  steel.     June  10. 

12,905.  A.  Wilson  and  ]•'.  Stubbs.  Improvements  in 
hardening  armour  plates,  and  in  apparatus  therefor. 
June  1  1. 

12,933.  0.  Sbarland. — From  L.  I!.  Scammell.  An  im- 
proved process  tor  the  treatment  of  refractory  gold  and 
silver  ores.      June  12. 

12,93-1.  C.  Sharland. — From  L.  R.  .Scammell.  An  im- 
proved process  for  the  treatment  of  refractory  gold  and 
silver  ores.     June  12. 

12,935.  C.  Sharland. — From  I,.  K.  Scammell.  An  im- 
proved process  for  the  treatment  of  refractory  gold  aud 
silver  ores.     June  12. 

13,034.  J.  B.  Torres.  Improvements  in  or  relating  to  the 
extraction  of  gold  and  other  metals  from  ores  and  the  like. 
Jane  13. 

13,111.  E.  A.  G.  Street.  Improvements  in  the  manufacture 
of  chromium  and  similar  alloys.     June  13. 

Complete  Specifications  Accepted. 
1895. 

10,671.  J.  C.  Bull  and  R.  E.  M.  Lagerwall.  Manufacture 
-of  metal  alloys.     May  27. 

11,894.  F.  S.  D.  Scott.  A  gold-saving  machine,  suitable 
for  the  treatment  of  auriferous  sand,  alluvial  deposits, 
pulverised  ore,  and  the  like.     June  3. 

12,174.  M.  Gledhill.  Manufacture  of  steel  plates. 
May  27. 

12,455.  A.  A.  Dickson.  Improvements  in  the  reduction 
of  metallic  sands  and  pulverised  ores.     June  17. 

13,537.  M.  Crawford.  A  process  for  precipitating  gold 
and  other  precious  metals  from  solutions  used  for  extracting 
such  metals  from  their  ores.     May  27. 

15,959.  W.  L.  Wise. — From  the  Aluminium-Industrie 
Actien  Gesellschaft.  Manufacture  or  production  of  granu- 
lated aluminium  and  magnesium.     June  10. 


20,342.  R.  Maclaren,  I).   Hughes,  and   W.   Davies.     An 

improvement  in  apparatus  or  machinery  for  coating  metal 
sheets  with  tin,  lead,  or  other  coating  metal  or  alio}  -  ' 
metals.     June  17. 

2:1.414.  H.  Langen.  An  improved  process  of  separating 
metals  having  different  melting  points.     June  3. 

23,707.  H.  S.  Blackmore,  Process  for  producing  decom- 
posing, converting,  or  transforming  compounds,  and 
reducing  metallic  compounds  so  generated  to  metallic  state. 
June  17. 

L896. 

7358.  H.  L.  Haas.     Process  of  nickel  plating.    June  17. 

8072.  VY.  T.  Whiteman. — From  the  Compagnie  Ge 
I'Alumihe    Exploitation   des   Brevets    I-'.  Raynaud.     A  new 
or  improved  process   for   the   treatment   of   aluminous   ores 
and  silicons  matters.     May  27. 

836S.  T.  Doherty  and  P.  1).  Clear.  Process  of  melting 
iron.     May  27. 

8946.  H.  H.  Lake.— From  Hawkins'  Steel  Co.,  Lira. 
Purifying  ami  refining  iron  ami  apparatus  therefor.  June  :>.. 

8959.  J.  I).  Grey.  Improvements  in  the  method  of  and 
apparatus  for  preparing  sheet  iron  and  steel  in  the  manu- 
facture of  tin  and  terne  plates,  or  for  galvanising.  June  3. 
!.  W.P.Thompson,  -From  W.  E.  Hams.  A  new  or 
improved  method  of  ami  apparatus  lor  treating  and  anneal- 
ing sheet  metal.     June  17. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

ln,7l  S.  II.  0.  Tudor. — Improvements  in  the  manufacture 
of  positive  lead  electrodes  for  electrical  accumulators. 
May  18. 

10,811.  A.  J.  Marquand  and  E.  Hancock.  Improvements 
in  the  production  of  electrodes  suitable  for  secondary 
batteries.     May  19. 

11.133.  G.  Bell  and  G.  W.  Bell.  Improvements  in  or 
connected  with  apparatus  for  the  electrolytic  decomposition 
of  liquids.      May  22. 

11,212.  T.  Clark.  Improvements  in  dry  cells  for 
galvanic  batteries.     May  22. 

1 1  .338.  E.  A.  G.  Street.  Improvements  in  electrodes  for 
electrolytic  purposes.     May  23. 

11,627.  E.  J.  Clubbe,  A.  W.  Southey.  and  The  Electric 
Motive  Power  Co.,  Lim.  Improvements  in  secondary 
batteries.     May  28: 

11,730.  W.  P.  Thompson.— From  The  Elektra  Galvano- 
plastische  Austalt,  H.  Teith,  aud  A.  Floeck.  An  improved 
apparatus  for  producing  galvanic  or  electrolytic  depositions. 
May  29. 

11,732.  E.  Grunwald.  An  improved  plate  for  storage 
batteries.     May  29. 

12,149.  T.  J.  Holland.  Improvements  in  electrolytic 
apparatus.     June  ::. 

12,227.  L.  Epstein.  An  improvement  in  secondary 
voltaic  batteries.     June  4. 

12,250.  C.  Marschner.  Improved  plates  tor  secondary 
galvanic  batteries  and  a  method  of  producing  the  same. 
June  4. 

12,312.  J.  L.  Dobell.  A  new  or  improved  apparatus  for 
electrically  smelting  metals,  and  for  other  purposes. 
June  5. 

12,398.  L.  Davis.  A  flexible  crystal  covering  for 
electrical  conductors.     June  6. 

12, 549.  D.  (i.  Fitzgerald.  Improvements  iu  and  in  the 
manufacture  of  elements  for  secondary  batteries.     June  8. 

12,983.  R.  N.  Lucas.  An  improved  grid  or  plate  for 
secondary  batteries.     June  12. 
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i  1,079.  W.  P.  Thompson.  —  From  C.  C.  Lesenberg. 
Improvements  in  or  connected  with  dry  batteries  and  the 
like.     Complete  Specification.     June  13. 


Complete  Specifications  Accepted. 

189:.. 

[0,951.  E.  Frenud.     Secondary  batteries.    Jane  10. 

[1,944.  C.  Baleigh.  Electrolytic  deposition  of  metals 
an  1  means  applicable  therefor.     June  1  7. 

14,342.  J.  Kolb  and  A.  D.  A.  Lambert.  An  improved 
electrolysing  apparatus.     June  10. 

17,825.  W.  II.  Beck. — From  J.  Johnson,  J.  H.  Robertson, 
J.  H.  Cm-man,  and  W.  H.Jewell.  A  new  or  improved 
porous  plate,  holy,  or  electrode.     May  27. 

1896. 

719  13.  Willcox.  —  From  La  Societe  1' Accumulates 
Fulmen.  Improvements  in  electrical  accumulators  or  storage 
batteries.     June  10. 

1054.  D.  G.  FitzGerald  and  W  C.Bersey.  Improvements 
m  voltaic  batteries      March  25. 

1238.  P.  A.  Newton. — From  C.  Willms. 

4434.  F.  King.  Improvements  in  or  connected  with 
moulds  for  use  in  the  manufacture  of  secondary  battery 
plates  or  supports.     May  27. 

5506.  P.  F.  Ribbe.  Improvements  in  electric  accumu- 
lators    June  17. 

6981.  J,  EntwUtle. — From  S,  N.  Smith  and  E.  S.  Baring- 
Gould.     Electric  batteries.     June  17. 

8660.  F.  U.  Schneider.  Construction  of  cells  for  electric 
accumulators.     June  :t. 

8695.  W.  Majert.     Electrodes  for  accumulators.     June  3. 


XII.— FATS,  OILS,  and  SOAP. 
Applications. 

[0,681.  J.  Ascough.  Improvements  in  the  manufacture 
of  soaps  and  saponaceous  compounds.  Complete  Specifica- 
tion.    May  18. 

10,837.  J.  Glatz  and  O.  Lugo.  Improvements  in  the 
production  of  glycerine  and  caustic  soda  from  soap  lyes. 
Complete  Specification.     May  19. 

10,955.  C.  Drummond.  An  improved  soap  composition 
for  washing  flannel  and  the  like.     May  21. 

11,112.  A.  Beveridge  and  J.  Pursell.  An  improved 
method  for  the  rendering  and  clarifying  of  fats.     May  22. 

12,073.  J.  M.  C.  Griersou  improvement  in  soaps. 
June  :i. 

12,16!'..  K.  lladdau. — Font  .1.  Muss  A  dry  lubricant  and 
method  of  producing  tin-  same.     June  3. 

12,228.  F.  J.  Reinisch  and  H.  Lesser.  The  manufacture 
of  hi  improved  lubricant.     June  4. 

12,953.  II.  W.  Wilson.  An  improved  soap  or  cleansing 
agent.     Complete  Specification.    June  12. 

Complete  Specifications  Accepted. 
1895. 

11,972.  J.  Peters.  \  mixing  and  purifying  machine  for 
the  manufacture  of  hot  neck  grease.     June  17. 

14,978.  I'.  X.  Tunny.  Improvements  in  decreasing  and 
cleansing  wool  cotton  waste,  and  like  materials,  and  in 
apparatus  therefor.     June  17. 

17,239  G.  Mitchell.  Process  and  apparatus  for  separating 
otherwise  treating  oils  and  like  liquids.      May  -'7. 

19,163.  R   K.Green.     Manufacture  of  soap.    Jane  10. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Ere. 

Application-. 

10,639.  A.  Hobbs.  Improvements  in  the  manufacture  of 
india-rubber,  vulcanite,  and  other  products  wherein  india- 
rubber  and  vulcanite  arc  employed.     May  is. 

10,890.  T.  II.  Cobley.  Improvements  in  the  manufac- 
ture of  white  lead  aud  other  compounds  of  lead.      May  21. 

Hi, '.i25.  T.  B.  Rawlins.  Improvements  in  anti-fouling 
and  anti-corrosive  compositions.     May  21. 

11,138.  L.  Grote.  Process  for  the  manufacture  of  plastic 
objects  from  fibrine  or  fibrous  produce.     May  22. 

11,210.  H.L.Haas  Improvements  in  polishing  com- 
positions.    Complete  Specification.     May  22. 

11,328.  D.  Urnuhart  and  J.  M.  Small.— From  L.  11. 
Kespeissis.  Improvements  in  the  manufacture  of  white 
lead.     May  23. 

11,967.  T.  Turnhull.  An  improved  paint  or  varnish  for 
damp-resisting  and  other  purposes.     June  2. 

12,451.  E.  Cadoret.  An  improved  plastic  and  incom- 
bustible material,  textiloid,  to  be  used  as  a  substitute  for 
india-rubber,  celluloid,  leather,  oil  cloth,  linoleum,  mother- 
of-pearl,  tortoise  shell,  amber,  ivory,  aud  the  like,  and 
capable  of  being  moulded,  drawn,  or  made  into  thread-, 
and  in  the  form  of  plates,  tubes,  cylinder-,  or  soft  or  silky 
thread-  resembling  silk  in  appearance.     June  6. 

12,958.  S.  S.  Hazeland.  Improved  method  of  increasing 
the  elasticity  of  compressed  rubber.     June  12. 

Complete  Specifications  Accepted. 
1896. 

S267.  E.  W.  Barnsley.     Improvements  in  varnish  and  in 

the  mode  of  manufacturing  the  same.     May  27. 
8706.   W.  1.  Grylls.     Furniture  polish.     June  3. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

10,752.  G.  E.  Wright  and  W.  Monk.     Improvem 
the  method  of  and  machine-  for  degreasing  leather.     Com- 
plete Specification.     May  19. 

11,695.  K.  Moller.     Process  for  hardening  chrome  dressed 

leather.     Complete  Specification.     May  29. 

13,096.  T.  H.  Cobby.  Treatment  of  waste  substance  for 
the  production  of  leather  board  and  material  suitable  for 
being  pressed  into  form  for  decorative  and  other  purposes, 
or  for  use  in  substitution  for  leather  floorcloth  and  the  like. 
June  13. 

Complete  Specification  Accepted. 
1895. 
17,402.  W.  Clarke.     See  Class  [V. 

XV.— AGRICULTURE  and  MANURES,  Etc. 

Applications. 

10.715.  F.  W.  Saatmann.  Improvements  in  the  manu- 
facture of  manures.     May  18. 

11.716.  F.  E.  Rutland.  An  improved  fertiliser  and 
insecticide.     May  29, 

Comtlete  Specification  Accepted. 


12.17:. 

ammonia, 


II.  Mehner. 
May  27. 


1895. 

Method  for  producing  nitrides  and 
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XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Applications. 

1 1 ,364.  J.  D.  Scott  and  A.  Smith.     Improvements  in  the 

iniriricatiou  and  dccolorisation  of  sugar  liquids  and  syrups. 
May  26. 

11,790.  G.  Ranson.  Process  for  the  complete  refining 
of  sugar.     May  30. 

11.970.  J.  Werner.  Improvements  in  machines  for 
mixing  syrup.     Complete  .Specification.     June  2. 

11,977.  J.  Werner.  Improvements  in  machines  for 
:ooling  syrups.     Complete  Specification.     June  2. 

12.447.  A.  J.  Boult.—  From  C.  M.  Iliggins.  Improve- 
ments in  or  relating  to  flour  and  starch  pastes  and  proccssi  - 
of  making  the  same.     Complete  Specification.     June  6. 

Complete  Specification  Accepted. 
1895. 
13,851.  W.  R.  Hutton.     Alkaline  saccharates.     June  3. 

XVII.— BREWING,  WINES,  SP1KITS,  Etc. 

Application-. 

11,164.  A.  A.  Hollander.  An  improved  method  of 
fining  and  clarifying  beer  and  other  fermented  liquors  by 
means  of  diatomaceous  earth.     May  22. 

11.197.  J.  E.  Lang.  Improvements  in  materials  for 
debasing  alcohol.     May  22. 

Complete  Specifications  Accepted. 

1896. 

3098.  A.  J.  Boult. — From  the  Pabst  Brewing  Co. 
Improvements  in  or  relating  to  the  collection  and  utilisation 
of  air-free  carbonic  acid  gas  from  fermentation,  and 
apparatus  therefor.     May  27. 

9740.  H.  Gronwald.  Process  for  preventing  the  escape 
of  carbonic  acid  and  other  volatile  matters  from  beer  in 
ea^ks.     June  17. 

XVIII.— FOODS,  SANITATION,  Etc.,  aot> 
DISINFECTANTS. 

Applications. 
A. — Foods. 

10,921.  F.  T.  Bond.  Improvements  in  the  sterilisation 
of  liquids  hy  heat,  and  in  appliances  therefor.     May  21. 

11,060.  J.Davidson.  Improvements  in  the  manufacture 
of  products  from  tea.     May  21. 

11,037.  A.  J.  Vause.  An  improved  process  and 
apparatus  for  preserving  milk  and   certain  other  classes  of 


sterilisation.        Complete     Specification. 


The    Farbwerke    vormals 
Manufacture  of  new  albu- 

M.    Vander    Hagen.      A 


fresh,    foods    by 
May  28, 

11.878.  O.  Imray.  —  From 
Mei-ter,  Lucius,  and  Brivning. 
minous  compounds.     June  1. 

12,094.    T.   Drewery. — From 
substitute  for  human  milk.     June  3. 

12,150.  F.  O.  Jacob.  An  improved  process  for  pre- 
serving solid  organic  alimentary  substances.  Complete 
Specification.     June  3. 

12,283.  W.  Poole.  Poole's  improved  method  for  the 
manufacture  of  bread.     June  5. 

12,523.  T.  F.  Garrett  and  W.  M.  Spouse.  Consolidated 
-mips  and  vegetable  .juices.  Complete  Specification. 
June  s. 

B. — Sanitation. 

11,236.  S.  S.  Allin.  An  improved  system  of  sewer 
ventilation  and  of  utilisation  of  town  refuse.     May  23. 

11,243.  E.  W.  T.  Jones  and  J.  Garfield.  Improvements 
in  the  purification  of  sewage  and  other  liquids.     May  23. 


11,599.  G.  T.  Gillespy.  Improvements  in  the  method  of 
and  apparatus  for  mixing  liquids  and  solutions  as  in 
treating  and  purifying  water,  impure  effluents,  sewage,  and 
other  liquids.     May  28. 

12,593.  1!.  Johnston.  Improvements  in  and  relating  to 
the  disposal  of  sewage.     June  '.'. 


C. — Disinfectants. 

11.1113.  W.  S.  Luff.  The  manufacture  of  an  improved 
solid  disinfectant.      May  21. 

11,557.  S.  Pitt.— From  the  Societe  Anonyme  de  lTnstitut. 
H.  Pictet.  Process  and  apparatus  for  producing  gaseous 
mixtures,  mainly  formic  aldehyde,  for  disinfecting  purposes. 
Complete  Specification.     May  27. 

11,716.  F.  E.  Rutland.     .SVe  Class  XV. 

12,317.  H.  H.  Perkes.  An  improved  disinfecting  or 
deodorisiug  fluid.     June  5. 


Complete  Specifications  Accepted. 

A.—  Foods. 

1895. 

11,613.  J.H.Hooker.  An  improved  alimentary  liquid. 
May  27. 

15,885.  E.  Kressel.  The  manufacture  of  a  new  alimentary 
extract.     June  17. 

1S96. 

7894.  J.  H.  Kellogg.  An  improved  alimentary  product 
and  process  of  making  the  same.     June  3. 

8152.  A.Huber.    Process  for  preserving  eggs.    June  17. 

B. — Sanitatioti. 

1895. 

13,857.  W.  Birch.  Improved  apparatus  for  separating 
solid  or  semi-solid  substances  from  sludge  or  other  fluid  or 
semi-fluid  matters.     .May  27. 

14,727.  W.  Y.  Hardie.  Hardie's  high  pressure  blast 
furnace  for  destroying  towns'  refuse  and  the  gase-  and 
fumes  emitted  therefrom,  also  for  preparing  and  utilising 
the  residuals  and  by-products  for  commercial  purposes. 
June  10. 

C. — Disinfectants. 

1896. 

8236.  C.  H.  Higbee.  An  improved  composition  or 
material  for  destroying  insects.     May  27. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

11,961.  T.  C.  Cadwgan  and  The  O.  S.  Kelly  Co.  Im- 
provements in  devices  for  handling  and  feeding  paper  stock. 
Complete  Specification.     June  2. 

12.6S2.  W.  A.  Kershaw  and  The  Medway  Paper  Milis 
Co..  Lim.  Improvements  in  and  connected  with  the  manu- 
facture of  multiple  pulp  papers.     June  9. 

12,693.  S.  Bennett.     See  Class  V. 


Complete  Specification  Accepted. 

1895. 

15,783.  The  Kellner  Partington  Paper  Pulp  Co.,  Lim.— 
From  N.  Pedersen.  Improvements  in  the  method  of  and 
means  for  separating  knots  and  other  matters  from  wood 
fibre  in  the  manufacture  of  wood  pulp.     June  17. 
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XX.— FINE   CHEMICALS     ALKALOIDS, 
N(  ES    and  EXTRACTS. 

Application?. 

10,C8a.  1 1.  tmray. — From  The  Farbwerke  vormals  MeisJer, 
i, mills,  and  limning.  Manufacture  of  aromatic  aldehydes. 
May  is. 

1  1,061.  J.  Turner  and  Co.,  Lim.,  and  P.  Schidrowitz  and 
(i.  Rosenheim.  Manufacture  of  derivatives  from  piperidine 
tetra-hydro-quinoline,  and  their  homologues.     May  21. 

11,075.  H.  l'.a-ch.  Process  for  the  production  of  tartaric 
i'  id  from  wine  lees  and  argole.     May  21. 

11,161").  J.  C.  Mewburn. — From  The  Chemische  Fabrili 
von  Heyilen  Gesellsehaft  mit  be'sehrankter  Haftung. 
A  new  perfume  or  odiferous  principle  and  process  for  the 
manufacture  of  the  same.     Complete  Specification.    May  22. 

1 1,4 5S.  H.  E.  Newton.— From  The  Farhenfabrikcn 
nils  I'.  Haver  and  Co.  The  manufacture  of 
pharmaceutical  compounds.     May  26. 

11,538.  A.  Kreftiug.  An  improved  method  of  treating 
seaweed  to  obtain  valuable  products  therefrom.  Complete 
Specification.     May  27. 

12,434.  W.  P.  Thompson.— From  Ludwig,  Sell,  and  Co. 
An  improved  process  for  making  a  compound  of  good 
ing  property  of  salicin,  saligeriin,  glucose,  and  free 
hydrochloric  acid.     June  6. 


Complete  Specifications  Accepted. 
18S5. 

13,949.  C.  n.  Abel.— From  A.  Fischesser  and  Co. 
Manufacture  of  phthaleines  by  the  action  of  mixed  anhy- 
drides.    June  10. 

14,886.  W.  I..  Wise.— From  The  Chemische  Fabriken 
vonnals  Hoffmann  and  Schotensack.  Improvements  in 
the  manufacture  or  production  of  nitrile  of  hiaudelic  acid 
and  mandelic  acid.     June  In. 


1896. 

8154.  J.  C.  Mewburn. — From  The  Chemische  Fabrikeu 
von  Heyden  Gesellsehaft  mit  beschritnkter  Haftung.  A 
new  product,  being  pyroeatechin-anhydro  menu)  acetic  acid, 

and  a  process    or  processes   of    manufacturing    the    same. 
June  10. 

9521.  S.  S  Bromhead. — From  Gretsch  and  Mayer. 
Improvements  in  the  process  of  making  artificial  musk. 
June  10. 


XXI.— PHOTOG  R  APH  V . 
Application^  a 

ll,2G2.  C.  E.  Elliott.  Improvements  in  connection  with 
artificial  light  photography.     May  23, 

11,306.  J.  Ilauff.  Improvements  in  photographic  de- 
veloping solutions.    Complete  Specification.     May  2.3. 

12, i'iI.k  J.  W.  McDonough.  Improvements  in  and 
relating  to  colour  photography.  Complete  Specification. 
June  'J. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

10,703.  J  House  and  A.  Gillingham.  Improvement-  in 
the  manufacture  of  gunpowder  and  in  making  up  chai 

May  IS. 

11,046.  II.  II.  Cojirtenay.  Improvements  in  rockets  for 
signalling  and  other  purposes,  with  pyrotechnic  compounds 

for  same.      May  21. 

11,27.-,.  T.  Hawkins.  J.  W.  Carr,  and  A.  Wellby.  An 
improved  smokeless  gunpowder  to  be  used  for  small  arms 
and  projectiles,  mining  and  blasting,  &c.     May  23. 

11,710.  S.  A.  Rosenthal. — From  S.  J.  von  Komocki. 
Improvements  in  the  manufacture  of  high  explosives  from 
nitro-earbohydrates  and  nitro-hydrocarbons.     May  29. 

11,S42.  G.  G.  Andre  and  ('.  H  Curtis.  Improvements 
in  the  manufacture  of  explosives.     June  1. 

12,220.  J.  W.  Swan.  Improvements  in  or  connected  with 
the  manufacture  of  nitrocellulose  or  gun-cotton.     June  t 

'    A.  A.  Brown.     Improvements  in  and  relating  to 
matches.     June  13. 


Complete  Specification  Accepted. 

189J. 

8556.  J.  D.  Kendall.  Improvements  in  or  connected 
with  detonators  and  fuses.     June  10. 

XXIII.— ANALYTICAL   CHEMISTRY. 

Application. 

10,627.  K.  Welle.  Improvement-  in  and  eclating  to 
apparatus  f>rte-tiug  butter,  margarine,  and  the  like,  and  in 
the  method  of  employing  such  apparatus.      May  is. 


•  »•••..***■...-.-*..--.. 
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W.E.Kay VI. 

J.J.  Knight  ..{     VfiVjh 

T     ,    __  ,    ,jl.  __  \^.  wti-u  *»  ewer,  rix.u.  1V„AI1J 

L.  de  Koningh  XVIII.,  XXIII.  j.  G.  Wells  ./_.    XVli  ,  XX 
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Eustace  Thomas,  B.Sc.    XI. 
L.T.  Thome. -)TT    TTr    _,.TT 
Ph.D jIL,  III.,  X\II. 

H.  K.  Tompkins.B.Sc.    X. 

V.  H.Veley.M.A.,)-       „, 
F.R.S.. ... .... .  j  Gen.  Chem. 

C.  Otto  Weber,  Ph.D.  IV.,  XIII. 


NOTICES. 

Collective  Lxdex. 
A  collective  index,  embracing  the  whole  Journal  from, 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  be  ready 
about  the  end  of  the  current  year.  It  will  contain  both  a 
subject-matter  and  authors'  names  portion  and  will  be  a 
volume  of  about  500  pages,  uniform  in  size  with  the  Journal. 
The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  25  and  ->7)  who  make 
application   with  remittance   not   later    than 

September  30,  1896 Each  Copy    5s. 

To  Members  (see  Rules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and  Exchanges  on   the   Society's   List,   and 

Past  Members  (see  Rule  30) Each  copy    10s. 

To  Subscribers "<     12s.  Gd. 

To  others i  5  s 

B 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  andSroTTiswoODE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  mouth. 


LIST    OF    MEMBERS    ELECTED  15th  JULY  1896. 

Bowman,   Prof.   Walker,  <  >hio   University,   Athens,   Ohio, 

U.S.A.,  Professor  of  Chemistry. 
Crowder,   Hedley  D..  The  Lodge,  Grove   Park,   Chiswick, 

W.,  Student, R.S.M. 
Dick,   Frank   1!.,  39,   Queen's   Road,    Richmond,  Surrey, 

Chemist. 
Poremus,  Dr.  Chas.   A,,   59,  West  51st  Street,  New  York, 

U.S.A.,  Professor  of  Chemistry. 
Harris,   H.,  c/o   Straits  Trading  Co.,   Ltd.,  Pulau  Brani, 

Singapore,  Metallurgical  Chemist. 
Matsui,  G.,  Sakuranomiya,  Osaka,  Japan,  and  76,  Cower 

Street,  W.C.,  Chemical  Engineer. 
ell,  D.,  47,  St.  Bees    Street,    Moss   Side,  Manchester, 

Commercial  Traveller. 
Plaut,    Albert,    12S,    William   Street.    New    York,    U.S.A., 

Wholesale  Druggist. 
Pond,  Prof.  G.  G.,  State  College,  Centre  Co.,  Pa.,  U.S.A., 

Professcr  of  Chemistry. 
Robinson,  D.,  Montrose  and  Seneca  Avenues,  Brooklyn, 

NY.,  U.S.A.,  Manufacturing  Chemist. 
Samuelson,  Erancis  A.  E.,  Sir  B.  Samuelson  and  Co.,  Ltd., 

Middlesbrough,  Ironmaster. 

,  Ernest,  93,  Avenue  d'Orleans,  Paris,  Engineer. 
Taylor,  Edw.  R  ,   Cleveland,   Ohio,   U.S.A.,  Manufacturing 

( Ihemist. 


LIST  OF  MEMBERS  ELECTED  23rd  JULY  1896. 
Bird,  Arthur  W.,   26,   Westbourne  Terrace  Load,  Loudon, 

W.,  Works  Engineer. 
Blagdeo,  Victor,  50-51,  Lime  Street,  Loudon,  E.C.,  Chemical 

Merchant. 
Broadhurst,  W.    Homer,  294,  Lafayette  Avenue,  Brooklyn, 

N.Y.,  U.S.A.,  Chemist. 
Clark,  Donald,  Bairusdale,  Victoria,  Australia,   Director  of 

School  of  Mines. 
Rollings,    J.    Spencer,    Brymbo,     North     Wales,    Works 

Manager. 
Porter,  Herbert,  16,  Prince's  Road,  Crumpsall,  Manchester, 

Alkali  Inspector. 
.Smith,  W.  Stanley,  Nag's  Head  Brewery,  Wrexham,  North 

Wales,  Brewer. 


Eorrester,  Albert;  Journals  to  Ranipettai,  North  Arcot, 
Madias,  India. 

Gardiner,  II.  J.,  lo  Glasgow;  1.  Albert  Villas,  Northum- 
berland I'aik.  Tottenham,  N. 

Graves,  Walter  G.,  I  o  Cleveland  ;  101,  Grove  Street,  New 
Haven,  i  onn.,  I'.S.A. 

Haga,  T.  ;  Journals  to  Kant  Strasse  24m,  Charlottenburg, 
Berlin. 

Hartley,  A.,  1  o  Brighton;  Haslar  Street  Brewery,  Gosport, 
Hants. 

Holmes,  F.  G.,  l/o  Grange  Avenue;  Ambleside,  HarehilK 

Avenue,  Leeds. 
Hutton-Moss,   F.   R.,    1  o    722  ;    Box   67,   Johannesburg, 

S.A.R. 

Johnstoun-Coombes,  Dr.  W.,  1  o  London ;    .">,   Cambridge 

Place,  Falmouth. 
Liversidge,  l'rof.  A. ;  Journals  to  c/o  Kegau,  Paul,  Trench, 

and  Co.,  20,  Charing  Cross  Road,  W.C. 
Lungwitz,   E.    E.,    l/o   New    York ;  c/o  J.    H.    de   Jonge, 

Georgetown,  Deuierara. 

Muir,  J.  Stanley,  lo  Glasgow;  c/o  G.  and  S.  Extraction 
Co.  of  America,  Ltd.,  McPhee  Buildings,  Denver,  Colo., 

r.s.A. 

l'latts.  J.  C.  l/o  Dore;  54,  Marlborough  Road,  Mnor 
Oaks,  Sheffield. 

Potter,   E.    I'.,   l/o     Hollinhurst ;    Fernclougb,    Bolton-le- 

Moors. 
Sewell.     Parker,     1  0     Marlborough   Street ;     244,    South 

Frederick  Street,  South  Shields. 
Stewart,  A.  E. ;  Journals  to  c/o   Langlaage  Star  G.M.  Co.. 

Ltd.,  P.O.  Box  98,  Johannesburg,  S.A.R. 
Stewart,   S.,  l/o   Buenos  Ayres;    38,  Boyd    Street,  Largs, 

Ayrshire. 
Toch,  M.,  l/o  7th  Avenue;  c/o  Toeh  Bros.,  468-472,  West 

Broadway,  New  York,  U.S.A. 
Turnbull,  (i.  W.,  l/o  Scotland  Road  :  35,   Lancaster   Road, 

Carnforth. 

Warner,  II.  G.,  1  o  Bow;   13,  Disraeli    Road,  Forest  Gate, 

Essex. 
Whitaker,  Thos.,  1  o  Hampstead  :  Newlay  Hall,  near  Leeds. 


CHANGES   OF   ADDRESS. 

Bache,  A.  E.,  l/o  Greenwich ;  15,  Dornburg  Road,  Black- 
heath,  S.E. 

Bamber,  II.  E.G.,  l/o  Bromley;  co  Knight,  Be  van,  and 
Stnrge,  Northfleet,  Kent. 

Barrie,  D.  McL. ;  Journals  to  New  Primrose  G.M.  Co., 
Germiston,  Johannesburg,  S.A.R. 

Barton,  G.  E. ;  Journals  to  co  VVhitall,  Tatum,  and  Co., 
Flint  Glass  Works,  Millville,  X.J.,  U.S.A. 

Uey,  G.  F.,  1  o  ( lldburi  ;  c  •>  Niagara  Electro-Chemical 

i    i    Niagara  Falls,  N.Y.,  U.S.A. 

tt,  A.,  l/o  594  ;  Box  1891,  Johannesburg,  S.A.R. 

es,  J.  H.,  l/o  London  j  divan  Bryn,  Newquay,  North 

( 'ornwall. 
ran,  W,  J.,  l/o  Trinity    Road;    7,    Park   Avenue,  'W        I 

Green,  N. 

twick,  Jos.  II.,  l/o  Venango  Sireet  ;  East  Washington 

I.aue  and  StentOU    Avenue,  ( iermantown,  Philadelphia, 

Pa.,  I'.S.A. 


2Bcntl)S. 

W.  A.  Rowell,  Newcastle-on-Tyne. 

T.   Shimidzu,   Woodlawn   Aveuue,   Chicago,   111.,    U.S.A. 
May  8. 


PROCEEDINGS 

FIFTEENTH  AMAL  MEETING. 


Phesideht  :— THOMAS   TYREIi. 

The  Annual  General  Meeting  of  the  Society  was  held  on 
Wednesday,  15th  July,  in  the  Hall  of  the  Worshipful  Com- 
pany of  i  !arpenters,  London  Wall,  a  large  number  of  member- 
being  present. 

The  l'i;i  siin:x  i  took  the  chair  at  10.30  a.m. 

The  Master  of  the  Carpenters'  Company  (Mr.  Edwaxd 
Smith),  in  welcoming  the  meeting,  said  that  the  Company 
were  no  strangers  to  the  work  in  which  the  Society  of 
Chemical  Industry  was  concerned.  They  were  in  the  midst 
i  Hi,  centres  of  chemical  industry,  and  had  an 
institution  of  their  own  at  Stratford  where  they  laid  them- 
selves out  to  do  some  little  work  for  the  good  of  the 
community.  Some  years  ago,  Lord  Beaconsfield  had  stated 
that  an  improvement  in  the  value  of  chemicals  indicated 
an  improvement  in  trade  generally.  In  his  then  untutored 
condition  the   connection  between   the  two  things  was  not 
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quite  clear  to  him,  but  he  had  no  doubt  it  was  perfectly 
understood  by  the  experts  before  him,  and  he  now  begun 
to  see  that  there  was  much  truth  and  insight  in  those 
memorable  words.  He  felt  much  interest  and  sympathy  in 
the  work  of  the  Society,  which  in  15  years  had  opened  out 
a  new  world  of  knowledge  and  progress,  and  had  mad,  a 
uame  for  future  generations  to  revere.  He  cordially 
welcomed  the  Society  to  Carpenters'  Hall,  and  hoped  that 
their  meeting  would  he  very  useful  ami  successful. 

The  President  having  thanked  Mr.  Edward  Smith  for 
hi-  kindly  welcome, 

The  General  Secretary  read  the  minutes  of  the  last 
General  Meeting,  and  these,  being  approved,  were  signed  by 
the  President. 

On  the  motion  of  Mr.  R.  Forbes  Carpenter,  seconded  by 
Mr.  D.  Herman,  Messrs.  J.  C.  Quinn  and  A.  J.  Greenawuy 
nere  appointed  scrutators  of  the  ballot  for  the  election  of 
officers. 

Mr.  E.  C.  C.  StanfOBd  asked  if  it  were  really  necessary 
to  go  through  this  form  every  year,  when,  as  usually 
happened,  there  was  eo  contest 

The  President  replied  that  while  the  rules  remained  as 
at  present  it  was  necessary.  It  was  open  to  Mr.  Stanford, 
at  the  proper  time,  to  give  notice  of  amendment  in  the  sense 
indicated  by  his  question,  but  in  the  meantime  the  rules  as 
they  stood  must  be  adhered  to. 

The  General  Secretary  then  read  the 

Repokt  of  Council. 

We  have  the  honour  to  report  that  the  number  of  members 
on  the  register  is  2,971,  as  compared  with  2,895  at  the  la-: 
Annual  Meeting.  During  the  year  237  new  members  have 
been  elected,  as  compared  with  229  last  year ;  while  the 
loss  has  been  101,  as  compared  with  160  lasi  year. 

During  the  past  session  92  papers  have  appeared  in  the 
Journal,  as  compared  with  85  last  year.  The  excess  of 
revenue  over  expenditure,  as  may  be  seen  from  the 
Treasurer's  Statement  just  published,  amounted  last  year  to 
162/.  3s.,  as  compared  with  178/.  10s.  2d.  the  year  before. 
It  will  be  noted  that  in  the  statement  entrance  tees  (16s,/.) 
and  life  composition  fees  are  placed  to  capital  account,  and 
not  to  revenue  ;  and  the  year  is  debited  with  361/.  2s.  spent 
on  the  Collective  Index.  The  Publication  Committee  has 
'_'iven  great  attention  to  effecting  economies  in  the  produc- 
tion of  the  Journal,  as  urged  by  Dr.  T.  E.  Thorpe  in  his 
presidential  address  last  year  at  Leeds. 

The  Collective  Index  is  now  approaching  completion,  and 
will  be  delivered  to  members  as  soon  as  possible,  in  two 
-volumes — one  containing  subject  matter  and  the  other 
authors'  names.  Arrangements  are  also  already  being  made 
to  facilitate  the  production  of  future  Indexes  at  regular  in- 
tervals. The  number  of  applications  already  received  for 
copies  at  5s.  each  exceeds  1,400. 

The  President  has  visited  all  the  Sections  of  the  Society, 
including  New  York,  during  his  year  of  office,  and  has  in 
every  case  been  received  with  the  utmost  cordiality. 

Mr.  J.  Stanley  Muir,  late  Secretary  of  the  Scottish  Section, 
has  accepted  an  appointment  in  America,  and  is  succeeded 
by  Mr.  Thos.  Gray.  The  following  Chairmen  of  Sectious 
retire  this  year  : — Mr.  B,  E.  R.  Newlaods,  Dr.  G.  Schack- 
Sommer,  Mr.  G.  T.  France,  Mr.  C.  F.  Tetley,  and  Mr.  A. 
H.  Mason.  The  thanks  of  the  Society  are  due  to  them,  and 
the  Council  hopes  to  be  able  to  utilise  their  services  in  other 
capacities.  The  following  have  been  elected  to  succeed 
them  :  —  Dr.  R.  Messel  (London),  Dr.  Chas.  A.  Kohn 
(Liverpool),  Mr.  F.  S.  Newall  (Newcastle),  Mr.  Thos. 
Fairley  (Yorkshire),  and  Prof.  C.  F.  Chandler  (New  York). 

The  Council  has  decided  to  award  one  of  the  recently 
instituted  medals  at  intervals  of  not  less  than  two  ycais. 
It  is  to  be  given  for  conspicuous  services  rendered  to 
applied  chemistry  by  research,  discovery,  invention,  or 
improvement  in  processes.  The  recipient  need  not  be  a 
■member  of  the  Society,  and  may  be  of  any  nationality. 
The  first  award  has  been  made  to  Mr.  John  Glover, 
inventor  of  the  tower  which  bears  his  name,  and  from  which 
chemical  industry  has  derived  enormous  benefit.  Thanks 
are  due  to  Sir  John  Evans  and  Dr.  T.  E.  Thorpe  for  their 
exertions  iu  selecting  the  design  and  superintending  the 
production  of  the  medal. 


The  Society's  thanks  are  due  to  the  members  of  the 
various  committees,  who  have  so  freely  given  their  service- 
to  the  Journal  and  other  departments,  both  local  and 
general,  of  the  Society's  work.  Though  the  Journal  as  a 
rule  bears  testimony  to  the  work  of  those  engaged  upon 
its  production,  yet  the  following  instance  of  otherwise 
unrecorded  work  should  be  mentioned.  In  August  last  a 
sub-committee  of  the  Publication  Committee  was  appointed 
to  consider  whether  information  should  be  given  in  the 
Journal  on  foreign  and  colonial  chemical  patents.  Many 
meetings  were  held,  and,  with  the  assistance  of  the  Editor, 
trial  abstracts  of  French,  German,  and  l"uited  States 
patents  were  drafted  for  the  consideration  of  the  Publica- 
tion Committee.  In  view  of  the  inherent  difficulties  of  the 
question  and  the  great  cost,  the  sub-committee  had  to 
report  unfavourably  on  the  proposal ;  but  the  mass  of 
information  collected  was  of  such  interest  that  it  was 
ordered  to  be  filed  for  future  use  in  any  enquiries  upon  the 
subject. 

The  proposal  to  erect  a  memorial  to  Pasteur  has  given 
the  Council  an  opportunity  of  testifying  its  respect  towards 
one  who,  among  the  many  benefits  which  he  conferred 
upon  his  age,  rendered  great  services  to  industrial  chemistry. 

Mr.  Henry  Brlnner,  in  moving  the  adoption  of  the 
Report,  said  that  it  appeared  to  him  to  be  a  thoroughly 
satisfactory  one,  and  he  hoped  it  would  commend  itself  to 
the  meeting. 

Mr.  F.  J.  II.  Cardlla  seconded  the  motion,  which  was 
carried  unanimously. 

The  Hon.  Treasurer  (Mr.  E.  Rid  RE  Cook)  then  formally 
presented  the  accounts  for  the  year  1895  (see,  ante,  p.  399;. 
In  doing  so,  he  said  that  just  as  a  nation  whose  anual- 
were  uninteresting  was  a  happy  one,  so  was  a  society 
fortunate  when  its  treasurer's  report  might  be  taken  as 
read  ;  and  that  was  their  position.  The  published  accounts 
showed  a  balance  of  income  over  expenses  of  162/.  3s., 
and  that  balance  would  have  been  larger  but  for  the 
necessity  of  providing  for  the  cost  of  the  Collective  Index. 

Mr.  E.  C.  C.  Stanford  moved  a  hearty  vote  of  thanks 
to  the  Hon.  Treasurer  for  his  Report  and  for  the  great 
trouble  he  took  in  guarding  the  finances  and  interests  of 
the  Society,  He  felt  sure  that  those  interests  were  in  first- 
rate  hands,  and  it  afforded  him  the  utmost  pleasure  to  move 
this  vote  and  the  adoption  of  the  accounts  as  published. 

Col.  D.  Gamble  seconded  the  motion,  which  was  carried 
unanimously  amid  much  applause. 

PRESIDENT'S  ADDRESS.' 

So  much  has  been  recorded  about  the  Society  of 
which,  for  a  brief  period  longer,  I  am  the  official 
head,  especially  by  my  able  predecessor,  that  I  do 
not  purpose  saying  more  than  that  its  foundation 
was  fully  justified,  and  the  need  for  its  continuance 
and  vigorous  sustenance  was  never  greater  than  at 
the  present  time.  The  report  of  your  Council  deals 
with  all  necessary  points,  but  I  venture  to  express 
the  opinion  that  the  Council  may  well  consider  in 
what  diiection  the  Society's  usefulness  may  be  made 
still  more  available  for  the  benefit  of  applied 
chemistry. 

Chambers  of  Commerce  exist  in  all  the  large 
centres  of  trade  and  manufacture,  and  to  most,  if 
not  all,  i3  attached  or  affiliated  a  chemical  section 
or  committee.  These  committees  generally  have, 
through  their  councils,  done  excellent  work  in  purely 
trade  matters,  and  in  influencing  local  authorities  in 
regard  to  river  pollution,  smoke  abatement,  and 
sanitation.  Their  influence  has  extended  even  to 
Government  Departments ;  and  in  recent  legislation 
and  trade  regulation  through  the  Home  Office  and 
Board  of  Trade  a  restraining  and  guiding  influence 
has  been  exerted  without.  I  believe,  in  any  case  in- 
terfering with  the  accomplishment  of  the  ends  desired 
by  the  authorities. 

The  recent  regulations  for  the  f/a'ety  of  workers 
in  works  and  factories  in  which  chemical  cpjrations 
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nre  conducted,  particularly  white  lead,  bleaching 
powder,  pottery,  matches,  &c,  have  been  made 
practical  and  reasonably  free  from  inconvenience 
largely  by  the  aid  of  the  committees  referred  to,  and 
es  within  my  knowledge,  notably  Manchester 
and  London,  m«  rubers  of  our  Society  have  been  mcst 
useful  in  giving  practicality  to  the  regulations 
i.  In  London  yonr  President.  Past  Presidents, 
.  Past  Chairmanand  Member  of  Council,  and  the 
Chairman-Elect  of  the  London  Section  met  the 
Home  Office  Committee  after  its  conference  with 
alkali  manufacturers,  and  suggested  modifications 
which  permitted  their  application  to  conditions  out- 
side the  alkali  manufacture.  Again,  too,  a  member 
of  your  Council  and  working  committees  was  aide  to 
practical  the  regulations  as  to  white  lead, 
which  otherwise  Would  have  been  greatly  in  restraint 
of  trade. 

The  performance  of  such  beneficial  functions 
relieves  our  Society  from  what  would  otherwise  be 
its  imperative  duty.  Nevertheless,  the  attention  of 
the  Council  should  ever  be  directed  to  the  general 
interests  of  chemical  industry,  and  its  influence  main- 
tained as  being  by  no  means  trivial  or  insignificant, 
and  as  repi'esentirjg.  probably,  a  wider  range  of 
interests  over  a  larger  area  than  in  any  other  existing 
SO( iety. 

Watchfulness  over  patent  law.  trade  and  merchan- 
marts,  pollution  of  rivers,  noxious  vapour, 
secondary  education,  endowment  of  research.  &c,  is  a 
duty  our  Council  has  to  some  extent  performed 
hitherto,  and  must,  notwithstanding  the  existence  of 
e<  numercial  bodies  referred  to.  continue  to  perform, 
chiefly  by  strengthening  the  action  of  these  other 
belies  when  possible.  In  the  recent  inquiry  into 
the  working  of  the  "  Sale  of  Food  and  Drugs  Act." 
c  ur  Society  should  have  had  a  place.  I  intend  asking 
the  Council  to  appoint  an  "  Advisory  Committee" 
to  watch  matters  in  the  general  interest. 

I  think  I  may  venture  to  give  instances  of  good 
am  nk  done  for  trade  by  intelligent  pressure  brought 
to  bear  upon  a  public  department.  In  1889,  during 
the  time  when  one  of  our  past  presidents.  Mr.  Howard, 
was  Chairman  of  the  London  Chamber  of  Commerce 
and  I  was  Chairman  of  the  Chemical  Section  of  that 
Chamber,  it  was  thought  incongruous  that  British 
exporters  of  tinctures  and  medicinal  preparations 
containing  spirit  should  buy  in  Germany  and  export 
in  bond  to  our  colonies.  A  careful  presentation  of 
the  matter  was  made  to  the  excise  authorities,  with 
the  ultimate  result  that  British  manufacturers  can 
now  make  these  spirituous  medicinal  preparations  in 
the  ordinary  way  with  duty-paid  spirit,  and  when 
exportation  is  required,  give  notice  to  the  district 
supervisor,  whose  officer  inspects  the  package,  takes 
samples,  seals  the  case,  and  signs  the  form.  In  due 
course,  without  lucking  up  the  rcom  or  premises 
or  needless  interference  with  business,  exportation 
takes  place,  and  in  a  month  or  so  the  manufacturer 
receives  a  cheque  for  the  " drawback "  or  "rebate" 
at  duty  rate  per  proof  gallon,  with  an  allowance  for 
waste  of  1./..  and  another    2d.    or  id.  as    the  ease  maj 

be  for  additional  expense  of  manufacture,  caused  by 
excise  regulations,  &c.  ;  or  1  ecause  foreign  spirit  has 
bi  i  ii  used,  which  bears  an  extra  duty  of  id  ]  er  pr>  i  I 
Hon  as  against  10s.  duty  on  British  spirit.  This 
draw  back  amounts  toa  capital  sum  returned  to  British 
manufacturers  by  the  State  By  permission  of  the 
Chairman  of  the  Beard  of  Inland  Revenue  I  am 
enabled  to  give  figures  up  to  the  end  of  L896  financial 

year,  in  tabular  form,  prepared  by  the  Acconntant- 
i  al's  Department,  as  below : — 


r        Es  i    c  s — P<  rfwnn  d  Spirits. 
Statement  of  the  number  of  proof  gallons  of  spirit 

col  i  tail  ad  in  spirituous  preparations  exported,  and  on 
which  "  drawback  "  was  allowed  in  the  United  King- 
dom, in  the  under-mentioned  years  : — 


Y.  :n-  i 
31s!  March. 

England. 

- 

Ireland. 

Kin- 

1889 

1890 

1898 

Galls. 

9,715 
13,012 
20,888 
27,410 

SI    i... 

"  20 

4ll 

GaJLi. 

Ga 
9,715 

27,43'J 

Total  ,    , 

209,8 

96 

.. 

Regulations  similar  to  these  were  extended  to 
the  exportation  of  essences  aud  perfumes,  and 
I  can  record  that  the  authorities  allow  bottles  so 
small  as  I  oz.  to  be  exported  under  drawback.  This 
leads  me  to  say  that  certain  very  large  perfumers 

have  under  "  lock  and  key."  so  to  speak,  been  allowed 
to  work  for  exportation  under  drawback.  But  the 
concession  referred  to  is  for  any  who  take  out  the  KM. 
license  and  thus  get  duly  registered.  These  are 
real  concessions  on  the  part  of  a  rightly  jealous 
department  of  the  State.  I  have  no  doubt  that  if  it 
were  desired  to  use  undeiiatured  alcohol  of  any 
strength  to  a  large  manufacturing  extent  the 
Department  would  be  prepared  to  consider  the 
question  with  an  open  mind  But  we  do  not 
or  obtain  in  Britain  raw  material  cheap  enough  for 
reasonable    competition  with    Germany  or   Russia 

Land  is  dear,  and  the  agriculturist  has  not  yet 
acquired  the  knowledge  for  scientifically  growing 
potatoes  (or,  unhappily,  anything  else),  from  which 
most  of  the  foreign  spirit  is  still  made  One  point 
however,  deserves  notice  :  the  necessity  for  alcohol 
as  a  solvent  in  the  production  of  line  chemicals  is 
overrated,  and  in  Britain  we  are  practically  confined 
to  one  form  of  "  denaturing  " — viz..  10  per  a 
wood  naphtha — which  introduces  difficulties,  and  to 
another— the  further  addition  of  mineral  naphtha  or 
petroleum,  so  as  to  insure  " immiscibility "  with 
water.  As  it  is  illegal  to  '•(dean"  methylated  spirit. 
its  use  is  comparatively  limited  I  do  not  tliink  any 
disadvantage  would  follow  if  a  wider  range  of  de- 
naturing materials  was  allowed,  as  in  Germany.  1 
am  indebted  to  Mr.  Hugo  Lorenz,  London,  for  a 
synopsis  of  "  denaturing  "  as  practised  in  Germany. 

a.  A  mixture  of  ii  parts  wood  naphtha  and  1  part  of 
pyridine,  which  is  added  in  the  proportion 
of  8  to  100  litre. 

h.  For  the  preparation  of  alkaloids  denaturing  is 
permissible  by  '  percent,  of  oil  of  turpen- 
tine or  0'025  per  cent,  of  animal  oil. 

c.  For  extraction  of  jalap  and  scammony — 

i  per  cent,  of  oil  of  turpentine. 

d.  For  polishers,   for  polish,  and  if  used  in  their 

own  manufacture — 

'.  per  cent,  of  oil  of  turpentine. 

,  .   For  the  production  of  aniline  dyes — 
ii  I  26  per  cent,  of  animal  oil. 

,/'.  For  chloroform,  iodoform,  sulphuric  ether,  anti- 

pyrin  from  acetic  ether,  chloral  hydrate — 
o  i  25  per  cent   of  animal  oil. 
g.  Tor   collodion,  tannic    a<  id.    salicylic  acid,   and 
salic\  lates 
J(i  per  cent,  of  sulphuric  ether. 
h.   For  white  lead,  acetate  of  lead  — 
I  ■:!■">  per  cent,  animal  oil. 
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Such  "  denatured1'  spirit  is,  however,  not  saleable, 
but  can  only  be  used  after  "special  permission." 
which  has  to  be  applied  for  by  the  manufacturers  of 
the  respective  articles.  Any  spirit  not  "  denatured," 
used  as  an  addition  to  preparations,  such  as  fruit 
juices,  is  allowed  on  "exportation"  in  full.  As 
duties,  a  quantity  of  45  litres  pure  alcohol 
per  head  of  population  pays  50  marks  per  100  litres 
percent,  alcohol.  Any  larger  quantity  pro- 
duced has  to  pay  70  marks  per  100  litres  Of  100  per 
cent,  alcohol.  Thus,  ther,-  arc  two  qualities  as  regards 
excise,  which  are  dealt  with  "  On  'Change  "  in  Ger- 
many. 

Alcohol  is  free  of  duty  for  exportation,  and  if  used 
for  technical  purposes,  such  as  vinegar-making,  for 
medicinal,  scientific,  beating,  cooking,  or  polishing 
.purposes,  illuminating  according  to  special  regula- 
tions of  the  '•  Buudsrath  ":  such  spirit  must  he  worked 
off  in  bond,  or  "  denatured  "  with  the  admixtures  given 
above,  according  to  the  purpose.  By  the  courtesy  of 
Mr.  A.  Domeier  1  have  been  favoured  with  copies 
.1  the  » ierman  spirit  regulations.  These  1  have  had 
translated,  and  after  comparing  the  reflations  as 
given  in  Ham's  Year  Books,  Inland  Revenue  and 
Customs,  for  1896,  placed  at  my  disposal  by  Mr.  E. 
Grant  Hooper,  of  the  Excise  Laboratory,  have  con- 
eluded  that,  broadly,  we  are  not  hampered  materially, 
and  certainly  should  not  be  any  more  so  by  our  own 
excise  department  if  we  produced  alcohol  at  a  pi 
■which  would  enable  us  to  compete  with  German  pro. 
ducts.  Give  us  cheap  alcohol-producing  materials. 
then  !  At  least  beetroot  and  potatoes,  which  can  be 
as  well  grown  in  Britain  as  in  Germany.  I  have 
acquired,  for  the  purpose  of  this  ami  other  inquiries 
•relating  to  the  question  of  competition  such  an 
amount  of  interesting  material  that  when  our  London 
Section  has  nothing  better  to  listen  to  I  may  venture 
thereof. 

But  it  is  pleasant  to  record  such  "sweet  reason- 
ableness "  m  departments  supposed  to  be  specially 
•  '1  ilivious  b >  '•  c  immercial ''  interests.  I  ought  to  give 
credit  to  the  Customs  department  for  the  concessions 
.made  about  ls8'.i-90  as  regards  "denaturing"  tea. 
of  which  dust  and  sweepiDgs  and  low  "drinkable" 
qualities  existed,  which  because  of  exigencies  <  f 
revenue  were  not  available  for  manufacturers'  use 
Members  of  our  Society  through  the  Chamber  of 
( 'ommerce  obtained  these  sensible  departures  in  the 
interests  primarily  of  British  manufacturers. 

A  further  instance  of  "  reasonableness  "  is  that  the 
Souse  of  Commons,  after  a  short  debate,  but  with- 
out a  division,  adopted  the  following  Government 
motion  : — "  That  the  duty  of  Customs  now  payable 
on  cocoa  or  chocolate,  ground,  prepared,  or  in  anj 
wav  manufactured,  under  the  provisions  of  the  Act 
42  &  43  Vict.  c.  21,  s.  3,  shall  be  payable  on  that 
product  of  the  cocoa-bean  which  is  generally  known 
riis  cocoa-butter."  As  the  Houee  of  Lords  no  longer 
interferes  with  questions  of  Ways  and  Means,  the 
adopted  motion  has  now  the  force  of  law.  and  ac- 
cordingly a  duty  of  2(7.  per  Hi.,  equal  to  about  1".  per 
cent,  ad  valorem,  will  now  be  levied  on  cocoa-butter, 
as  it  as  long  been  on  imported  ground,  prepared  or 
manufactured  cocoa,  while  the  raw  cocoa-beans  used 
by  British  cocoa  manufacturers  will  pay,  as  hereto- 
fore, a  duty  of  hi.  per  lb. 

In  Germany  there  exists  a  Society  for  the  Protec- 
tion of  the  Interests  of  Chemical  Industry.  Its 
functions  seem  to  be  a  combination  of  our  objects 
and  trade  protection.  It  usefully  influences  the 
Government,  and  has  secured  for  chemical  industry 
an  amount  of  consideration  by  the  State  unknown 
before  its  existence  and  quite  unknown  here.  Its 
statistical  reports    are    abstracted    in   foreign    and 


English  journals,  and  the  Trade  Report  of  our  ova 
Journal  has  given  from  time  t)  time  such  necessary 
figures  as  would  suggest  reference  by  those  interested 
t )  the  official  sources. 

There  are  regulations  for  factories  of  soap,  explo- 
sives, powder,  guns  or  caps,  nitroglycerin,  fireworks, 
manure,  sulphuric  acid,  and  for  cleaning  out  Gay  - 
Lussac  towers,  &c  in  its  official  circular. 

The  decisions  of  its  council  are  binding  upon  the 
members,  and  the  regulations  made  in  co-operation 
with  Trade  Associations  for  control  of  workmen 
and  technical  operations  are  accepted  by  State 
Departments,  and  in  matters  relating  to  accidents, 
lire.  Ac.  by  the  insurance  companies.  Such  mati  ore 
as  buildings  and  internal  arrangements,  lighting, 
machinery  and  gearing,  apparatus  for  working  under 
pressure,  elevators,  tackle,  protective  apparatus,  as 
goggles,  masks,  respirators,  and  clothiug,  medical 
superintendence,  date  of  enforcement,  penalties 
varied  suitably  for  the  various  manufactures  or 
workers  affected,  according  to  the  risks,  are  governed 
by  the  society  I  now  refer  to.  These  functions  are 
in  some  measure  effected  by  our  own  Home  Office 
and  Local  Government  Hoard,  watched  by  the 
Chambers  of  Commerce  and  interested  bodies.  Our 
could  and  should  do  something  to  amend  the 
crude  and  unscientific  classifications  of  both  insurance 
and  railway  companies. 

A  peculiarity  of  membership  is  the  mole  of  con- 
tribution, which.  I  fear,  would  not  rind  favour  in 
Britain.  Section  8  of  its  constitution  says:  "Every 
ordinary  member  shall  pay  an  entrance  fee  of 
•JO  marks  and  an  annual  subscription,  the  latter  in 
proportion  to  his"  salary  "as  manifested  in  the  official 
statistics  relating  to  accident  insurances.  The 
minimum  subscription  for  all  "  salaries  "  up  to  20,000 
marks  shall  be  2.j  marks,  beyond  that  as  follows  : — 


Salary. 


Subscription. 


Marks. 

Marks. 

■J  -10  1, 

50 

100,(100—200,0  10 

LOO 

200,0  10—300,1  0  1 

150 

3 00—400,000 

200 

100,0)0— s 

3  * 

—750,000 

100 

Above  750,000 

"  Wuere  there  are  several  ordinary  members  from 
one  factory,  only  one  is  called  on  to  pay  the  higher 
subscription  corresponding  to  his  •'salary."  the 
others,  as  private  members,  only  paying  25  marks." 

1  think  this  arrangement  would  not  accord  with 
British  notions  of  a  subscription,  but  the  important 
fact  to  be  noted  is  the  "pulling  together  "which 
characterises  German  technologists,  and  thus  power- 
fully influences  those  corporate  bodies  which  may 
affect  trade  interests. 

Its  rules,  &c,  as  made  or  modified,  are  duly  an  1 
officially  published  after  appro. al  by  the  state 
Insurance  Board.  The  penalties  go  to  the  sick  and 
pension  fund.  The  amount  is  decided  by  the 
Council,  by  the  managers  of  the  sick  club,  and.  fail- 
ing them,  by  the  police  authorities. 

I  presume  it  is  a  matter  for  congratulation  that  the 
scare  of  three  years  ago.  as  to  the  diseases  caused  by 
trades,  was  found  to  have  little  foundation  in  fact. 

Men  were  not  dissolved  wholesale  in  caustic  pots, 
nor  boiled  in  mash  tuns  or  boiling  coppers  ;  nor  did 
they  fall  in  alarming  numbers  into  molten  metal. 
Neither  did  white  lead  decimate  the  Tyne,  Sheffield, 
Hull,  or  even  London.  Nor  did  free  chlorine  or 
sulphuretted  hydrogen  in  Widnes  or  elsewhere 
materially  add  to  the  mortality  of  the  locality  of  the 
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"White  Slaves  of  England"  as  a  writer.  R.  H. 
3  eraid,  in  the  current  number  of  Pearson's 
Magazine  suggests.  Yet.be  it  admitted,  regulations 
were  rightly  called  for,  if  only  lor  the  mutual  en- 
couragement and  protection  of  the  unselfish  manufac- 
turer and  dependent  worker.  Incidentally  one  should 
remark  that  the  greatest  mortality  was  among  the 
young,  due  in  part  to  defective  food  and  sanitation, 
and  to  hereditary  weakness,  arising  from  the  too 
prevalent  "  drinking  "  habits  of  workers.  Y<  >u  are  well 
aware  that  State  regulations,  as  we  experience  them, 
have  not  ruined  any  industry,  nor  inflicted  more  than 
the  most  temporary  inconvenience  or  hardship.  We 
have  doubtless  all  heard  from  time  to  time  how 
hardly  rules  and  regulations,  State  or  municipal,  press 
upon  chemical  manufacturers,  and  the  impression 
exists  that  the  British  manufacturer  is  severely  handi- 
capped as  compared  with  his  foreign  competitor. 
Our  London  member,  Mr.  Oscar  Guttmann.  was  so 
good  as  to  place  at  my  disposal  two  German  books, 
which  proved  so  interesting  that  I  had  them  trans- 
lated by  Mr.  Chas.  Salter  and  Heir  Gustav  Naumann. 

One  "is  entitled,  "The  Risks  run  by  Workers  in 
Chemical  Manufactures,  Protective  Measures  against 
Accidents,  and  Conditions  of  Labour :  A  Critical 
Review  of  English  and  German  Industrial  Conditions, 
inspired  by  the  English  Parliamentary  Report,  1893. 
By  Dr.  Ivonrad  W.  Jurisch.  Royal  Technical  High 
School,  Berlin."  The  other.  "The  Factory  Act s  of 
Germany  ;  The  Licensing  of  Industrial  Concerns  in 
Prussia  :  A  Collection  of  all  the  Laws  of  the  Imperial 
Diet  and  Prussian  Ministerial  Decrees  and  Instruc- 
tions for  Technical  Guidance,  besides  Examples  of 
License  Applications  and  Documents."  By  Dr.  von 
Riidiger,  Industrial  Councillor  of  the  Kingdom  <  if 
Prussia.  I  may,  prior  to  considering  Dr.  J urisch's 
book,  refer  to  that  of  Dr.  von  Riidiger. 

There  are  general  regulations,  and  special  rules 
for  every  industry.  Besides  those  named  as  purely 
chemical  or  allied  arc  yeast,  dye.  furriers,  tanners, 
hide  strippers,  bakeries,  mills,  aniline,  horn,  animal  oil 
works.  &c.  Every  condition  of  security  against  ill- 
judged  locality,  effluvium,  and  subterranean  con- 
tamination is  defined,  and  must  be  carried  out  to  the 
satisfaction  of  the  police,  with  power  of  appeal  to  the 
courts.  Every  piece  of  apparatus  must  be  provided 
with  protective  gearing  appliances  for  safety,  such 
as  gauges,  manometers,  thermometers,  &c.  Every 
vessel  subjected  to  pressure,  however  low.  must  be 
certified  as  having  been  tested  by  competent  persi  >hs. 
For  defects,  fines  are  instituted,  and  workmen  are 
also  involved.  They  must,  subject  to  fine  or 
summary  dismissal,  give  notice  of  defects  and  flaws. 
and  must  themselves  be  co-workers  with  the 
authorities.     Now.  to  what   serious  and   interfering 

extent  docs  any  of  the  State  or  local  control  existing 

to-day  in  Britain  affect  any  industry?  I  have  com- 
pared the  regulations  for  machinery,  noxious  gases, 

aniline,  white  lead  alkali,  glass  and  genera]  factory 
rules,  and  find  what  would  almost  lead  to  a  revolution 
in  this  country.  British  industry  cannot  honestly 
complain,  in  comparison  of  being  overdone  as  yet  by 
interference  of  this  kind. 

The  defect  of  English  local  supervision  is  the  varia- 
tions in  the  rules  of  contiguous  local  authorities.  In 
London,  especially  in  the  east,  the  building  and 
other  regulations  of  the  County  Council  differ  from. 
aud  in  some  cases  are  oppose, 1  to.  those  of  the 
b  trough  authorities.     Sheds  or  erections  which  by  the 

I  itter  would  be  permissible  are  absolutely  refused  by 

the  former.    An  instance  occurred  in  London  recently, 
where,  in   consequence   of  the   totally   unnecessary 
Land    for     substantial     brick     walls,    the     whole 
foundations  had  to  be  "  piled,"   and  there  is  a  forest   j 


buried.  No  considerations  of  fire  or  weight  existed 
in  four-fifths  of  the  structure.  So  as  to  smoke :  in 
some  districts  one  must  scarcely  dim  the  azure  sky.  but 
in  others  one  can  "  go  ahead."  I  do  not  here  discus*. 
which  is  the  better  condition  of  the  two  economically, 
but.  to  say  the  least,  we  have,  in  the  matter  of 
economy  of  fuel,  much  to  learn  This  week  I  have 
been  asked  to  bring  the  influence  of  the  Chamber  of 
Commerce,  through  its  Chemical  Committee,  to  bear 
upon  an  Act  of  Parliament — 57  &  58  Vict,  chapter 
cciii. — The  London  Building  Act.  It  is  a  consolidating 
Act,  but  it  regulates  fees  payable  to  surveyors,  among 
which  is  10s.  for  superintending  the  erection  of  every 
oven  copper,  steam  boiler,  or  stove  to  be  used  for 
trade  purposes,  and  not  heated  by  gas  For  superin- 
tending the  fixing  of  pipes  for  conveying  heated  air, 
water,  or  steam  at  high  pressure  (for  each  floor  of  a 
building  in  which  pipes  are  fixed).  10s.  A  manufac- 
turing firm  in  the  colour  industry  in  London  com- 
plains of  such  a  regulation  and  fee  as  unjust,  and 
fairly  so.  But  the  regulation  itself  for  security  is 
mild  compared  with  Germauy.  One  difference  in 
favour  of  Germany  exists,  however.  When  the  manu- 
facturer is  permitted  to  fit  up  works  he  can  start, 
and  his  license  once  passed  he  is  safe  from  con- 
stant intrusion  and  vexatious  interference  from  either 
neighbours  or  municipalities. 

Broadly  speaking.  German  regulations  are  far 
more  stringent  in  every  respect,  constructional  and 
hygienic,  and  in  no  sense  are  they  favourable  t  > 
German  competition  with  England. 

I  assume  most  manufacturing  chemists  are 
sant    of    the   general    contents    and    conclusion    oi 
that  British  report,  1893.  resulting,  as  L  have  said,  in 
certain  Home  Office  rules.     Eighty  pages  of  deeply 
interesting  excerpts  from  the  English  report — perusal 
of  which  1  commend  to  the  writer  in  Pearson's  afore- 
said— are  given  in  Dr.  Jurisch's  review.     These  cover 
the  terms  of  reference  to  the  Home  Office  Committee, 
Dr.   Jurisch  observes:  "Such  alterations  as  would 
deeply  affect  the  interests  i  if  capital  and  the  voluntary 
action    of   individuals   could    only  be   indicated 
J  sirdble  :  on  the  other  hand,  the  adoption  of  simple 
precautions  having  no  effect  on  the  manufacture  it 
could  be  strongly  recommended."     "  With  this, 
observes,  "  every  manufacturer  would  at  once  agm 
"The  investigations  of  the  committee  are  of  great 
technical  interest,  giving  as  they  do  an  authoritative 
report  on  the  actual  conditions  of  English  chemical 
industries."     "German  industries,  notwithstanding 
variations  in  the  conditions  of  manufacture,  derive 
benefit  therefrom,  especially  where  hygienic  and  social 
questions    are     involved."      As    you     arc    aware,    the 

British  committee  was  occupied  specially  with  tl 
branches  of  industry  wherein  the  respiratory  organs 
of  the  workers  were  subject  to  the  influence  of  noxi 

vapours.  Also  with  those  wherein  accidents  may 
occur  from  contact  with  caustic  Bubstances.  Industries 
of   necessity  involving  special   precautions    were   not 

referred  to  that  committi  e,  since  they— for  example, 
the  manufactures  of  arsenic  acid,  arseniates,  artificial 
manure,  cement,  explosives — were  already  more  or 
less  regulated.  It  is  pleasing  to  observe  in  Dr. 
Jurisch's  wori  the  names  of  prominent  members  oj 
our  Society,  and  as  pioneers  among  improvements 
Past  Presidents  and  officers  thereof.  I  would  simply 
observe  that  Dr.  Jurisch,  who  himself  laid  expert 
in  English  works,  makes  veiv  interesting  com- 
parisons between  English  and  German  methods  ol 
working,  especially  in  alkali  branches.  He  criticises 
the  obstinacy  and  perverseness  of  the  British  work- 
man in  no.  measured  terms — exemplifying  this  by 
his  refusal  to  use  mufflers  or  respirators  or  the 
"smoke"  helmet,  even  in  ''bleach  "  works.     I  am 
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afraid  most  of  us  have  found  his  independence  a 
vexatious  matter.  It  is  evident  that  the  manager  of 
a  chemical  works,  who  has  to  aim  at  the  production 
of  lirst-class  qualitative,  quantitative,  and  economic 
results,  can  only  devote  a  fraction  of  his  attention  to 
enforcing  regulations  of  the  character  referred  to. 
When  every  appliance  and  precaution  have  been  pro- 
vided, more  must  be  left  to  the  intelligence  and 
common  sense  of  the  worker.  It  was  a  good  thing. 
and  without  precedent,  by  the  recent  English  Home 
Office  rules,  that  in  cases  of  wilful  neglect  the  offend- 
ing workman  became  liable  to  a  fine.  It  may  not  be 
without  interest  to  observe  that  the  reduction  of  hours 
of  labour,  notably  the  introduction  in  certain  chemical 
industries  of  the  three  shifts  of  eight  hours  each,  has 
in  most  cases  produced  better  results  than  the  old. 
As  much  money  was  earned,  fur  better  work,  with 
increased  interest  and  care  by  the  workers,  and  with 
decided  benefit  to  them  physically,  as  fully  proved 
by  the  figiu'es  given  in  the  report  referred  to. 

Forty-nine  pages  are  devoted  by  the  author  to 
German  industries,  and  it  goes  almost  without 
saying  that  the  range  of  regulated  industries  is 
greater  than  in  Britain.  Considerable  divergencies 
exist  between  the  industries  of  the  two  countries, 
due  to  the  influence  of  historical,  technical,  and 
capital  development,  geographical  and  social  con- 
ditions, and  the  characteristics  of  the  people. 
English  works  are  arranged  generally  for  the  pro- 
duction of  a  few  articles,  and  in  most  industrial 
and  crowded  centres,  situated  closely  together,  as  al 
Widnes,  St.  Helens,  Newcastle,  Glasgow,  Birming- 
ham, Manchester,  and  London,  which  latter  is  probably 
the  largest  manufacturing  place  in  Britain,  including 
as  it  does  a  very  considerable  number  of  chemical 
manufactures  which  could  be  classified  under  our 
Journal  headings.  As  a  consequence,  the  conditions 
of  labour  are  fairly  uniform. 

Dr.  Jurisch  comments  upon  the  absence  of  secrecj 
which  results  from  this  proximity  of  works.  He 
observes  that  "factories  thrive  by  the  proper 
adjustment  of  purchase  and  sale  contracts,  intelligent 
management,  and  prompt  application  of  every  im- 
provement brought  to  notice  in  such  open  interchange 
of  experiences."  He  remarks  "that  this  opemn'ss 
is  of  great  value  to  the  industry  as  a  whole,  since  the 
most  enterprising  may  expose  themselves  to  the  risk 
of  placiDg  important  intellectual  and  scientific  labour 
at  the  disposal  of  less  endowed  competitors,  but  they 
increase  their  own  reputation,  influence,  and  con- 
sequently 'pecuniary'  position."  I  am  afraid  the 
Doctor's*  admiration  for  our  "insular"  generosity 
has  carried  him  beyond  the  limits  of  agreement  with 
him.  Only  lately,  in  a  presidential  visit  to  a 
northern  industrial  centre,  the  Chairman  of  that 
Section  observed  to  me  "  that  most  of  the  good  things 
had  been  learned  here,  and  imitated  and  even 
improved  upon  abroad,  as  a  consequence  of  the 
generous  practice  of  permitting  scientific  technolo- 
gists to  inspect,  visit,  and  even  work  in  English 
works."  This  quite  unnecessary  liberality  is  being 
discontinued,  and  not  a  day  too  soon.  One  of  the 
advantages  Dr.  Jurisch  claims  for  this  aggregation 
of  factories  is  that  individual  "  noxiousness  "  is  lost 
in  the  general  mass.  Herein  I  think  he  is  wrong, 
unless  inspections  under  the  Alkali  and  other  Acts 
are  a  dead  letter.  Writing  of  the  recently  issued 
32nd  Annual  Report  of  the  Chief  Inspector  under  the 
Alkali  Works  Regulation  Acts,  the  "  Chemical  Trade 
Journal  "  rightly  observes  :  "  It  will  be  seen  that  in 
every  manufacture  the  management  must  ever  be  in 
a  state  of  ceaseless  activity,  and  that  the  public  is 
now  protected  as  it  never  was  before.  The  report 
shows  how  much  useful  work  can  be  done  by  a 


central  authority  under  which  everyone  inspected  is 
treated   alike.      In   this   respect   it    contrasts 
favourably  with  the  methods  employed  for  the  sup- 
pression of  other  nuisances,  looked  after  and  inspected 
by  local  authorities,  every  one  of  which  has  a  code 
differing  from  that  of  its  neighbour,  and  endeavours  t  > 
ameliorate  the  conditions  by  a  series  of  petty  prosecu- 
tions rather  than  by  the  appointment  of  men  who 
understand  their  business    to   see  that   progress 
made  in  the  right  direction  and  at  as  little   cost 
possible." 

In  Germany  the  factories  are  widely  scattered, 
,  from  East  Prussia  and  Upper  Silesia  to  the  Rhineland 
and  Alsace,  from  the  Bavarian  Alps  to  Bremen,  Ham- 
burg, and  Stettin.  In  only  a  few  districts  are  the 
factories  close  together — Upper  Silesia,  Stassfurt, 
Elberfeld.  Frankfort-on-Maine.  and  Mannheim.  As 
most  of  the  German  factories  were  developed  from 
small  beginnings,  generally  for  supplying  local  re- 
quirements, they  produced  a  number  of  articles. 
One  consequence  is  that  processes  are  not  divulged 
as  in  Britain.  The  patent  laws  have  probably  had 
great  influence,  being  stricter  in  the  requirement  •  if 
novelty  than  ours,  in  enforcing  secrecy  as  a  means  of 
self-preservation.  I  may  mention  it  is  stated  that 
25,000  patents  are  taken  annually  iu  America.  13,000 
in  Germany,  ami  1.000  in  England.  Also,  that  such 
divergence  of  opinion  exists  as  to  the  best  Patent 
Law  that  our  Council  has  been  unable  to  formulate 
satisfactory  amendments  therein.  I  think  the  dis- 
advantages of  our  insular  method  outweigh  those 
of  the  secretive  method.  We  may  trust  to  the  spread 
of  intelligence,  more  skilled  supervision,  and  greater 
scientific  management  to  neutralise  the  defect  of  the 
German  system  as  described  by  Dr.  Jurisch.  If  my 
reading  is  reliable,  my  inference  is  the  other  way, 
and  indeed  the  present  condition  of  German  chemical 
industry  proves  it  to  be  so. 

"  The  secretive  method  produces  a  dislike  to  inquiry 
and  interference."  But  the  German  manufacturer  has 
enough  of  it  arising  from  the  socio-political  legislation 
so  characteristic  of  that  countiy.  There,  State  regu- 
lation prevails  in  everything.  Every  mauufacturer 
has  to  give  particulars  of  rates  of  wages  and  hours 
of  labour.  Benefit  clubs  supply  complete  hygienic 
statistics  ;  every  accident  (and  rightly)  has  to  be 
reported.  Yet  the  necessarily  voluminous  materials 
so  statistically  treated,  not  primarily  intended 
publication,  are  nevertheless  published.  "  One  resulf 
of  the  secretive  method  is  not  only  the  subdivision  of 
factories  in  Germany,  which  places  difficulties  iu  the 
\\a\  of  men  changing  employments,  but  has  created 
a  different  relation  between  employer  and  employed." 
The  British  workman,  even  when  unable  to  read 
write,  has  a  decided  sense  of  independence  which 
affects  materially  his  daily  relations.  Ojipositely.  the 
i  [erman  workman,  always  able  to  read  and  write.  , 
altogether  better  as  regards  elementary  education,  is 
obedient,  as  a  result  of  military  service,  to  regulaiii  ais 
and  directions  by  his  superiors,  unless  spoiled  by  the 
social  democratic  agitator.  The  relation  therefor 
is  more  personal ;  the  employer  knows  more  of 
his  workers,  and  his  interest  is  served  by  himself 
instituting  social  improvements  without  waiting  for 
legislative  compulsion.  Nevertheless,  German  manu- 
facturers must  promote  and  institute  these  benefit 
societies,  which  are  uniformly  regulated  by  the  State 
through  the  trade  associations.  One  result  of  their 
method  is  that  the  more  deliberate  and  careful  per- 
formance of  operations  conduces  to  their  efficiency  as 
well  as  to  the  greater  safety  of  the  workmen.  And 
while  the  British  report  of  1893  shows  that  the 
accidents  and  mortality  were  not  greater  in  chemical 
factories    than  iu  other  occupations,  the  statistics 
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Germany  show  a  less  proportion  of  accidents, 
sickness,  and  death  than  in  similar  occupations  in 
England.  The  statistics  of  the  two  countries  are  not 
comparable,  being  based  on  diffen  >  I  ths;  but  a 
perusal  of  Jurisch's  report  is  very  interesting;  I  give 
Later  on  one  or  two  from  the  industries  most  nearly 
approaching  ours.  Most  exhaustive  reports  appear 
for  Germany  in  Albrecht's  "  Handbook  of  Practical 
Industrial  Hygiene,"  Berlin,  1894;  Th.  Weyl's 
"  Handbook  of  Hygiene,"  Jena ;  and  in  the  Reports 
of  the  Trade  Associations  of  Germany.  In  thi 
days,  when  every  political  party  (there  used  to  be 
only  two)  lui  Is  for  the  vote  of  the  masses,  and 
lation  is  a  matter  at  least  of  copious 
"promises,"  it  may  not  be  amiss  to  note  that  the 
social  legislation  of  the  German  Empire  practically 
dates  from  1883,  when  ths  Emperor  William  I.  and 
Prince  Bismarck,  with  the  concurrence  of  the  executive 
and  the  Reichstag,  instituted  laws  for  insurance  against 
sickness,  1883  to  1886.  In  1881  to  1889  was  instituted 
accident  insurance.  In  1889,  Frederick  William  II. 
provided  the  old  age  and  disablement  insurance. 
1891  saw  provisions  regulating  hours  of  labour  and 
the  employment  of  women  and  children.  In  1894, 
prohibitions  as  to  Sunday  labour  were  made  (Chem- 
ische  Industrie,  1894,  p.  487  ;  1895,  p.  123).  In 
June  1894  the  Eighth  Assembly  of  German  Trades 

-ociations  in  Dresden  was  satisfied  with  the  social 
legislation,  and  appreciated  the  good  influence  of  the 
same  in  pacifying  workpeople  and  producing  better 
relations.  The  German  Society  for  the  Protection  of 
Chemical  Industry  had  drawn  up  special  rules  and 
regulations  in  conformity  with  the  laws  for  use  in 
works  belonging  to  its  members.     The  Commissioners 

this  powerful  association  and  the  official  factory 
inspectors  travel  about  and  act  in  concert,  and.  where 
necessary,  new  rules  are  made  and  adopted  by  the 
trade  associations  without  delay.  A  valuable  report 
i  n  this  matter  will  be  found  in  the  Chemische 
Industrie,  1894,  pp.  269—303  ;  1895,  p.  26.  One 
result  is  that  factory  hygiene  is  in  an  advanced  state, 
and  the  percentage  of  sickness  and  death  much  lower 
than  in  Britain.  I  fear  the  British  workman  will  not 
take  kindly  to  the  system  of  minute  regulations. 
He  thinks  he  has  sense  and  expects  an  employer  to 
trust  to  it.  My  experience  is  that,  in  chemical  works 
at  least,  one  would  rather  have  the  sense  and  a  little 
more  obedience.  "Oh!  leave  it  to  me  "  is  a  phrase 
too  often  heard  at  home.  Definite  results  can  only 
be  attained  by  definite  means,  and  this  is  more  likely 

result,  as  indeed  it  does,  when  workers,  especially 
■officials,  are  accustomed  to  obedience.  It  is  con- 
venient to  let  some  do  the  thinking  and  let  others 
simply   obey  orders.     Nevertheless,  the   opinion   is 

idily  gaining  ground  everywhere  that  long  hours 
of  labour,  formerly  12  and  14  per  day,  now  111  to  12, 
are  subversive  of  much  of  the  good  intended  in  social 
legislation.  As  a  consequence  the  labour  rate  is 
proportionately  higher,  being  the  same  and  gradually 
increasing  for  the  shorter  hours.  The  change  here  is 
and  must  be  gradual,  since,  if  shorter  hours  means 
higher  wages  pro  ra  o  impetition  becomes  one-sided. 
There  must  be  time  for  the  introduction  of  mechanical 
and  other  economies  tending  to  equalise  commercial 
conditions. 

Thus,  equalising  forces  are  everywhere  at  work 
which  may  more  speedily  than  some  imagine  make  the 
difference  in  conditions  in  England  and  on  the  Conti- 
nent less  acute  than  now.  Dr.  Jurisch  i  hserves  "  that 
these  long  hours  prevailed  among  all  ranks  of  assistants 
— educated  or  not — until  quite  recently,  and  from 
his  own  experience  points  out  the  destructive  effects 
of  such  hours  upon  the  "  scientific  imagination." 
the    tendency     being     to    cripple     the     intellectual 


faculties,  through  an  unnecessary  condition  of  bodily 
fatigue,  practically  for  the  sal,.-  of  having  a  condition 
of  military  discipline  "  ;  and  he  ventures  the  remark. 
"that  i  he  habit  of  wilding  away  time  during  the  course 
of  the  long  days  of  labour,  as  a  consequence  of  this 
fatigue  constitutes  a  'veritable  cancer'  in  German 
industries."  This  will  be  news  to  most  of  us.  He 
quotes  the  experience  of  .Messrs.  Brunner,  Mond,  and 
Co.  to  show  the  beneficial  effect  of  shorter  hours  and 
more  continuous  and  methodical  work  in  making  the 
cost  of  labour  per  ton  the  lame  with  short  as  long 
hours.  It  must  be  admitted  that  the  conditions 
of  great  industries,  like  soda,  iron-smelting,  gla^s. 
milling  works  and  others,  offer  special  facilities  for 
short  shifts.  "  One  chemical  manufacturing  firm 
(sulphuric  acid)  in  North  Germany  sought  to  impose 
the  following  terms  on  a  chemist  who  applied  for 
a  situation  in  1895.  Working  hours  :  daily,  7  to  7  ; 
Sunday,  8  to  12.  Salary,  1,800  marks  i'.mi  .  with 
free  lodgings,  at  a  distance  from  the  nearest  large 
town  ;  the  engagement  to  last  five1  years." 

It  is  conceded  by  all  the  authorities  that  T  have 
been  able  to  consult,  that  in  laborious  work  the 
British  workman  has  no  superior;  nor  certainly,  when 
he  is  a  man  of  temperate  habits,  is  he  less  reliable 
than  the  German  similarly  engaged.  But  the  fact 
remains  chat  statements  in  the  newspapers  and 
certain  magazines  have  unfortunately  a  considers 
and  somewhat  humiliating  amount  of  truth. 

Personally  I  prefer  the  shorter  hours,  if  fitness  to 
employ  them  fully  were  gained  by  a  sensible1  utilisa- 
tion of  the  second  eight  hours  in  decent  recreation 
or  useful  occupation  for  personal  improvement.  One 
hopes  for  an  increase  in  the  rational  employment  of 
the  portion  of  time  free  from  the  obligation  of  labour. 
Among  these  is  the  use  of  the  evening  "continua- 
tion school";  but  my  own  observation  and  official 
reports  go  to  show  that  the  working  classes  as  a  rule 
do  not  utilise  the  privilege.  The  evils  are.  that  there 
is  no  ''obligation"  to  attend,  as  in  the  day  schools, 
and  the  ' '  classes  "  are  chiefly  recreative.  There  is 
no  fear  of  our  doing  too  little  in  ''recreation."  An 
American  professor  present,  who  has  crossed  the 
Atlantic  many  times,  observed  tome  that  the  change 
in  the  matter  of  recreation  and  amusement  in  London 
was  marvellous. 

At  Meister,  Lucius,  and  Briining's  colour  works 
at  Hoehst,  6  to  5  are  the  hours,  with  the  usual 
half-hour  and  hour  for  meals.  In  those  branches 
where  work  is  continuous  the  hours  are  from  6  to  G, 
10  per  cent,  extra  being  paid  for  overtime.  in 
addition  now  to  Sundays,  the  great  Church  festivals 
are  holidays,  and  men  arc'  given  time  to  record  tie  ir 
votes  at  elections.  The  technical  director  is  no 
hard-and-fast  12-hours'  man,  neither  is  he  blindly  in 
favour  of  eight  hours,  and  he  gives  excellent  reasons 
for  flexibility  in  this  matter.  For  the  averages  in 
England  I  refer  you  to  the  1S93  report  before- 
referred  to.  but.  Grandhomme  found  that  the  daily 
wages  at  the  Hoehst  works  ranged  from  0'50  to 
6  marks  (6d.  to  6.S.).  At  the  end  of  L893,  iM>2>; 
workmen  were  engaged,  and  the  average  daily  wage 

per  man  amounted  to  2'86  marks,  made  up  thus:  — 


Ice.  per  Diem;  I    No.  of  Workers.    I 

Harks. 

0'so  to  rin) 

1-iih    ..  I'M 


Percei 

ui. 

PerCenl, 


1-50 

H',-,ll 

5-00 

4'i»i 

r:..> 

Total. 


2-00 
8'50 
3'00 
3-50 
1-00 

5'CJil 


XI 

1-29 

S3 

8-40 

III 

1-49 

378 

I  r-.'n 

1,136 

I.V. 

17-32 

311 

Mm, 

89 

.('77 

12 

0   13 
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Tn  addition,  premiums  are  paul  by  the  firm,  amounting  iu  1892  to  22.312  marks  amoug  2.301  workers, 
making  the  average  earnings  per  man  1,000  marks  (50Z.). 


•  '       ■  S  Several  Departments. 


Department. 

works  . . . 

i  works.. 

rks 

Mechanics 

Builders 

Labourers  

Yardmen 

lire 


Is-::. 


1884. 


1S87, 


8-9 

11-7 

9*4 

7-0 

.;■;, 

9-4 

1892. 


s-1 

10-3 

Vi 

6'  1 

7-9 

11 

7-8 

7' I 

J-l 

1*2 

s'  1 

-j''l 

5   . 

11-1 

6"4 

6-6 

6-4 

6-5 

;■  i 

7-11 

9-6 

HI'.-, 

i 
B 


- 


-■I 
9-5 
10-1 

7*7 

s'l 


96 
Wo 
8-5 
8-7 
7-9 
4-5 
5-8 


7*8 

-■- 

9-2 
7-9 

7-1 
8-6 
9-1 


2 


s-5 

■ 

12-5 
7-0 


1 
71 

1 1  v. 
8*2 
5-6 
6-9 
6*9 


«  72 
s'i: 
S*67 
7-49 
8-18 
6*92 
7-86 


licated  by  J.  Granih 


Number 

Nun 

\  rmber 

A.vi  ■ 
Number  of 

■■-' 
Sickness 
l>er  Case. 

Number 

Days' 
S 
per  Head. 

Mortality. 

Year. 

of 
Workmen. 

Of  Hi: 

of  Di 
ess. 

i  kmen 

- 

Mean. 

Number              p,,. 
Deaths.          V 

1883 

1,420 

,  jj 

5-3 

4"1 

5*77 

6                      1  2 

1884 

1,542 

1,472 

8,716 

5'9 

5*6 

7 -IS 

11                       7*2 

1  *S5 

1.586 

1,525 

8-3 

s-l, 

14                      -   j 

1 332 

1,  ll>-2 

10,663 

78 

9-0 

7-n 

in                           R-5 

1887 

1 .71  S 

101 

7*7 

7'9 

8*56 

15 

-  ' 

l»ss 

1,400 

77 

7'7 

6-3 

7*23 

16 

8*8 

[889 

1,912 

2.051 

107 

•» "  4 

7-2 

8*10 

15 

-  • 

2.243 

MISS 

6-  1 

- 

8*40 

in 

is:u 

2,436 

2,437 

8-4 

71 

17 

18,135 

121 

6-0 

7*9 

9*10 

It 

6*1 

1893 

-■'• 

From  the  Wohlgelegen  works  (Mannheim   are  given  figures  comparable  with  those  of  English  works 

W    [ILGELEGEN    WORKS    (SCHNEIDEK    AND    HASEXBACIl). 

Horn  "  ites  of  Pay. 

Ti  ital  men.  730  ;   34*  1  per  cent,  are  special-process  men.     Average  wages.  20-37  marks. 


-  Burner- 
men. 


Salt-cake  Men. 


- 


Chlorine  Still. 


Daw 


Night.         Day. 


Lime-dressers  and 
Night.         Day.         Night.        Bleach-packers. 


Sunday 

Monday I 

lay I 

Wednesday 10-hours' shift 

Thursday | 

Friday j 

Saturday  

Total  for  tlie  week 7" 

Number  of  men  empl  iye  1 S 

Weekly  wages,  Mks.  and  pf 


10  hou.  - 


10  hour 


Hi  hours 


«;  hours  | 


r 


70 

Furnace-men  .  24 

Vat-men  . . 
)  Salters .... 
L    Finishers 4 


i 


?ers  . .  3 
(.Bleach-packers. 


(*     Furnace-men  22*00  "\ 
.,.>■,,,  '      Vat-men. ...2 

,      Salters - 

Finishers  ..." 


Mori 

in  1893. 

Vitrioland 

S      cake. 

Bleach. 

Soda. 

anical 

1  menf, 
Cooperage. 

Total. 

45 
502 

li'i 

54 
22 

5;4 

150 

I.!-*.'! 

Il-i 

6*6 

324 

3,715 

2 

11*5 

r,*n 

Average  number  of  days  of  sickness  per  member  per                   i 
annum. 

502 


THE  JOUKNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[July  31.18E& 


Of  these  workmen.  12  03  pel'  ceut.  were  over  10  years  of  age. 

Iii  the  Chemisehe   Fabrik   Kalk   (according  to  a  personal  corninuuicatiou    the   following  figures  were 
obtained  : — 


Year. 


Xumber  of  V\  i 


Days  of  S 


■ 


Total. 


Between  M    16     Between  16— 21 
Years  of  Age.       Years  of  Ige. 


Total. 


Per  Head. 


Total. 


Per  1,000 


- 

544 

IS 

39 

6,014 

11-06 

4 

7-:ir. 

551 

15 

46 

6,871 

12-17 

6 

Ill's:. 

572 

U 

54 

" 

6 

10"49 

The  subjoined  table,  privately  corninivnicated,  gives  particulars  of  wages  at  the  Chemisehe  Fabrik  Kalk , 
Besch  : — 


Year. 


1891 

is:  >2 
1893 


Number  of 
Workmen. 


544 

551 


Total  Wages 

paid 
per  Annum. 


Mks. 
546.583 
642,109 
561,719 


Average 

per  Head 

per  Annum. 


Mks. 

1.005 
984 
982 


For  convenience,  it  may  l>e  well  to  give  a  few  British  figures  f<  ir  comparison  from  the  report  for  1893  : — 

Tyne  and  Scotland  District. 
Average  Hoivrs  of  Labour  and  Wage3per  FPi 


Works. 


Vitriol  Burner 
Mi  o. 


Hours.   Wages. 


sail  Cake, 

and 
Roaster  Men.  *™ 


i  al  Men. 


Salting. 


Carbonatinjr. 


Hours.    Wages.    Hours.   Wages.    Hours.    Wages.    Hours.   Wages.    Hours.  Wages, 


Caustic  Pi  ts. 


Hours.    \\  ... 


Ty.nl-  : 
Allhusen's  

Ill  n oil 

Friar's  Goosi  ...        ot; 
St.  Bede 

:   LSD  : 

St.  Rollol 56 

s) 

ll Villi.' s  | 

Averages  61 


32  1 

;::;  10 

31  6 

31  0 


70 
71 


35    0        70 

34    o        72 

70 


30    0 

S3    0 

32    0 


28    0 
8S    0 


56 

71 
70 


7'i 
70 


68 


33    1 


36  0 

37  0 
41     7 


D 


54 
58 


en 

si 


63 


35 

32 

It 


26    0 
37'  0 


70 


28    0 

21     U 


S.    </. 

Firing 
Finishing 

70  30    6 

70  31    0 

72  31     0 


27     0  70 


S3    ; 


25     6 


29    6 


56 

st 


71 


35    o 


50    3 


.'■ 


Bleach. 


\\  .i.i.iii 
Pai 


I  ii  aeon 
Packers. 


Lime 

I  iressers. 


Still  Men. 


si    I  i  II DR. 


|       lonator 

Mi  a. 


elans  K.ln*. 


I  opper 
Furnace  M.  n. 


ii  Wagi  -.    Sours.   Wages.   Hours,    v.  tges,    B 


ll.iurs.   Wages.   Hours.  Wages, 


Hours.    Wagi 


TTKK  : 

Allhusi  ii  -  . .. 

Hebourh  

Priai      ' 
St.  Bi 


Scotland: 

st.  Kollox. 
Eglington  . 

In . 


42 


36 

36 


3<; 


8. 

* 

.;,, 

0 

60 

0 

55 

0 

r.o 

0 

31 

0 

S.     </. 


47     (I 


:,:;    o 


42 
36 

is 

36 


54 

ts 

36 


31    0 
52    0 

17     o 


S.      (/. 

88    0 

56 

75 

69 

7o 


75 

72  16     0 

70  17     0 


.N\      ll. 

32    0        56 

31 '  0        73 


S.      d. 

31    0 

26    0 

•* 

50    3 


37     0 


31    6        01  28    9 


2V.B.— The  hours  mentioned  are  the  total  hours  the  men  are  on  duty,  without  deduction  for  meal  tun 
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e  Death-rat''  per  1,000  y  •  r  Annum. 


Tyne:  Total. 

AUhusen's No  statistics. 

Hebburu 11'1'J       7  >.-:ii^,    1881 

rate  report  oa  sicks 
mortality. 

Friar'sG     -    10"37      10  years,  1881-90. 

St.  Bede ■•  -         -     • 

LSD: 



Eglinton ibowl       5*00       Last  10  years. 

Irvine No  statis 

Iverage i'"lS  ' 


The  "Foresters"'  sick  fund  statistics  led  to  an 
inquiry,  anil  "Mr.  T.  W.  Stuart,  a  past  chairman  of 
our  Newcastle  Section — from  a  comparison  of  wbai 
are  known  as  Finlaison's  figures  and  those  of  his 
firm,  Messrs.  Chas.  Tennant  and  Co.,  Hebburn — 
drew  the  following  : — 

First. — The  average  number  of  days'  sickness  per 
annum  per  man  at  the  above  works  was  10"37  days. 
which  is  practically  the  average  sickness  amongst  the 
working  classes  of  this  country,  as  shown  by  the 
returns  of  friendly  societies ;  whilst  the  number  of 
days'  sickness  amongst  the  men  employed  in  the 
vitriol,  salt-cake,  and  bleaching  -  powder  depart- 
ments, was  23  per  cent,  less  than  this,  or  only  788 
days  per  annum  per  man. 

Secondly.  -The  annual  rate  of  mortality  for  the 
whole  society  averaged  1142  per  1,000,  anil  amongst 
the  men  in  the  vitriol,  salt-cake,  and  bleacbing-pow- 
der  departments  12  19  per  1,000,  whilst  the  average 
rate  of  mortality  experienced  by  friendly  societies  is 
about  12  80  per  1,000 

Finally. — Judging  from  the  figures  given,  it  would 
appear  that  in  these  works — and  by  analogy  in  all 
works  where  the  same  operations  arc  earned  on  :  (1) 
The  rate  of  mortality  throughout  the  works,  and  in 
the  three  departments  where  gaseous  escapes  are 
liable  to  take  place,  is  slightly  less  than  the  average 
experience  of  friendly  societies ;  and  2)  the  number 
i  if  days'  sickness  per  annum  per  man  in  the  whole 
works  is  about  the  same  as  the  average  of  friendly 
ii  ties,  whilst  the  sickness  in  the  three  departments 
where  gaseous  escapes  are  liable  to  take  place  is 
actually  about  23  per  cent,  less  than  the  average  of 
the  working  classes  of  this  country. 

The  Oldenburger  Glashiitte  paid  in  1*93,  in  round 
numbers,  570,000  marks  in  wages  to  570  men.  or  an 
average  of  1,000  marks  per  annum.  One  at  once 
sees  that  the  price  of  labour  gives  advantage  to  tin's 
industry.  Bat  the  most  unsatisfactory  and  t he  really 
deterrent  influences  in  Britain  adversely  affecting  the 
glass  industry  is  the  protective  system  abroad  and, 
.  s  regards  bottles,  the  influence  of  the  trade  unions. 
It  is  impossible  to  get  a  smooth,  even-surfaced,  and 
well  blown  or  moulded  bottle  for  fine  chemicals 
which  in  appearance  are  marred  when  made  and  put 
up  by  English  manufacturers  in  English  glass. 

Twenty  years  ago  Britain  was  the  largest  pro- 
ducer of  plate-glass  ;  then  followed  France.  Belgium, 
and  Germany.  Now.  mainly  in  consequence  of  the 
action  of  protective  tariff's,  the  position  is  reversed, 
and  England  takes  the  last  place,  the  first  being 
taken  by  the  United  States  of  America,  followed  by 
Belgium,  France,  with  Germanv  about  equal  to 
England.     (Set  Table  III.) 

Now,  the  conclusion  I  arrive  at  is  that  the  real  I 
cause   of    the  progress  and    prosperity   of   German  ' 
chemical  industries  in  particular  is  to  be  found  in 
the    superior   qualifications   of    her    directiugmind. 
If    the    workman    is    more  rather    than  less  of   a 
well-drilled  machine,  then  his  labour  is  obviously 


more  intelligently  directed.  Enterprises  in  Britain 
will  occur  to  you,  and  in  every  case  their  successful 
continuance  and  competition  is  due  to  the  intellectual 
calibre  of  the  technical  directors  I  saw  it  stated 
in  a  trade  organ  the  other  day  that  the  true  reason 
for  the  large  dividends  paid  by  a  well-known 
"Ammonia-Soda"  Company  was  the  possession  of 
"combination"  patents  and  agreements  with  foreign 
makers  of  the  same  article.  This  may  be  true  in 
part,  but  the  chief  reason  is  superior  skill,  know- 
ledge, and  "common  sense."  and  ability  in  the  direct- 
ing and  controlling  staff.  Germany  does  not  owe  her 
progress  alone  to  protective  tariffs  ;  nor  to  ' '  port 
bounties,"  as  on  sugar,  thus  crippling — yea,  ruining 
— a  great  British  industry ;  nor  to  the  superior  disci- 
pline of  her  workmen  ;  nor  largely  to  the  difference  in 
wages  in  the  great  industries  ;  but  to  her  thorough 
system  of  education,  elementary  and  secondary. 

I  quote,  by  the  way.  as  regards  Hungary,  from  a 
private  correspondent  :  — 

""  The  Government  does  all  it  can  to  promote 
industry,  and  especially  chemical  industry.  It 
halves  the  railway  rates  and  gives  a  free  plot  of 
ground  to  build  the  '  Fabrik  '  on.  and  for  five  years 
one  is  exempt  from  taxes  on  chemicals,  &c.  that  are 
used  in  the  manufacture.  It  also  guarantees  to  take 
so  much  of  whatever  article  (soap,  matches,  soda,  kc.) 
is  manufactured  off  one's  hands  at  its  own  risk 
Native  labour  here  is  also  cheap  :  from  10d.—2s.  per 
day  of  12  hours." 

In  ••  Nature."  30th  April  1896,  page  602,  occurs 
this  passage  :  "  Virehow  visited  England  four  or  five 
years  ago,  and  on  his  return  to  Berlin,  he  reported: 
'  England  is  a  century  before  us  in  sanitation,  and 
a  century  behiud  us  in  education.'  "  This  is  over- 
stated, but  there  is  too  large  an  element  of  truth 
therein  nevertheless. 

The  president  of  the  meeting  of  Trade  Protection 
Societies  lately  held  at  the  Westminster  Palace 
Hotel  had  some  unpleasant  things  to  say.  and  said 
them.  They  were  none  the  less  unpleasant  because 
they  were  not  new  ;  but  I  do  not  accept  his  pessimis- 
tic view  to  this  extent  :  "  Our  agriculture  is  going  to 
the  dogs  ;  ouriron  trade  is  following  it  ;  and  what  we 
lose  in  this  branch  Germany  and  Belgium  gain.''  It 
should  be  noted  that  Consul  Landenberg.  in  a  recent 
Foreign  Office  report,  complains  bitterly  of  the  state 
of  agriculture  in  Germany.  Also,  the  32nd  report 
of  the  Chief  Inspector  under  the  Alkali  Act  quotes 
figures  as  to  British  manorial  products  which  modify 
somewhat  the  colour  of  the  above  statement  (see 
this  Journal,  Class  VII.,  page  541 1.  The  tale  is 
told  at  greater  length  in  the  series  of  remarkable 
articles  contributed  to  "The  New  Review.''  and 
just  published  in  book  form  by  Heineman.  It  is 
Germany.  Germany  all  through.  It  says  :  "  Germany 
is  especially  beating  us  in  the  chemical  trade,  which 
Lord  Beaconsfield.  in  what  turns  out  to  have  been 
an  inspired  moment,  described  as  the  test  of  a 
nation's  prosperity.  The  causes  are  as  clear  as 
the  evil.  The  Germans  have  more  knowledge,  and 
they  take  more  pains,  while  all  our  difficulties 
are  evidently  of  our  own  making,  and  would 
find  no  panacea  in  protection.  The  English  drug 
trade  cannot  endure  the  high  dock  charges  of 
the  port  of  London.  V  have  lost  our  -push.' 
And  why  ?  Simply  because  then-  chemists  are  '  ever 
devising  new  preparations.' " 

High  chemistry  means  "  high  development  ";  and 
it  would  be  well  to  refer  to  a  paper  in  our  Journal 
by  Dr.  H.  E.  Armstrong  (this  Journal.  1887.  -482 
— t'.iOi  on  Synthetic  Chemistry.  We  shall  all  be 
glad  if.  even  at  this  distance  of  time,  the  worthy  pro- 
fessor completes  the  paper  up  to  date.     I  make  this 
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suggestion  to  his  intimate  friend,  Dr.  Messel;  Chair- 
man-Elect of  the  London  Section 
Protection  as   i  national  policy  wcnld  be  :i  poor 

remedy,  and  probably  a  short  way  to  ruin. 

To  those  to  whom  Protection  is  a  ''bogey,"!  re- 
commend regarding  it  as  "diaphanous."  To  those 
to  whom  Free  Trade  is  a  kind  of  "  fetish,"  I  remind 
them,  we  have  '.'free  importation,"  which  is  not  free 

de,  and  in  any  case  •'  cheapness  "  for  the  masses. 
Possibly  there  are  evils  in  both,  but  neither  are  useful 
without  education. 

I  refer  tla.se  interested  to  the  reports  of  the 
Science  and  Art  and  Education  Departments, 
to  the  reports  of  the  County  Councils,  the  City 
and  Guilds  of  London  Institute,  to  the  reports  of 
the  Board  of  Technical  Education,  and  to  the  recent 
report  of  the  Royal  Commission  on  Secondary 
Education  (1895),  to  which,  by  the  way,  I  have 
referred  in  my  remarks  at  two  of  the  Sections 
visited  during  my  year  of  office.  Those  remarks 
may  be  summed  up,  in  my  opinion — (I  sincerely 
hope  1  may  be  quite  wrong,  and  shall  be  delighted 
to  be  proved  so) — by  the  phrase  "  How  not  to  do  it." 

We  will  not  take  pa  n8,  and  our  rivals  will.  This 
is  the  great  truth  to  bear  in  mind.  The  danger  is 
that  we  should  be  turned  aside  from  the  true  causes 
■of  all  these  evils  and  the  true  remedies  for  them, 
as  we  have  already  been  turned  in  the  case  of  agri- 
culture. 

I  may  and  ought  perhaps  to  note,  from  a  business 
point  of  view,  that  our  commercial  education,  better 
now  than  it  was — thanks  very  largely  to  the  Chambers 
of  Commerce,  and  not  least  to  that  of  London — is 
very  far  from  being  an  effective  instrument  for 
'•  pushing"  business.    How  few  know  two  languages. 

How   few   also  know  anything   of   commercial    • - 

graphy.  Here  are  some  figures  from  a  recent  trade 
journal.  It  says:  "When  we  have  been  travelling 
abroad  nothing  has  struck  us  so  much  as  the  number 
of  German  and  other  continental  travellers  which 
are  to  be  met  with  in  every  quarter  of  the  globe. 
English  manufacturers  have  little  conception  how 
frequent  are  the  complaints  of  British  consuls 
abroad  that,  while  other  nations  employ  commercial 
travellers  systematically  and  in  large  numbers  to 
push  trade,  British  manufacturers  do  not.  In 
Switzerland,  where  a  system  of  licensing  commercial 
travellers  exists,  comparative  statistics  have  been 
made  accessible,  and  those  for  1894  are  published 
in  a  recent  report  by  Mr.  Herbert,  of  the  British 
legation  in  Berne.  In  le94.  18,653  permits  were 
issued  to  commercial  travellers,  of  whom  14,184 
were  Swiss  and  4.469  foreigners.  The  latter  were 
distribute!  as  follows : — Germans,  3.310;  French. 
653;  Italians.  175;  Austrians.  154;  Belgian.  70  j 
British,  69;  various,  ,'iS.  On  these  figures  Mr.  Her- 
bert remarks  that  they  show  the  activity  of  the 
German  trader,  and  the  statistics  of  the  foreign 
trade  of  the  country,  which  he  gives  elsewhere  in 
his  report,  show  that  by  far  the  largest  share  of 
the  imports  and  expox-ts  of  Switzerland  falls  to 
Germany.  Of  imports,  amounting  in  value  to  over 
.::'.  millions  sterling,  Germany  sends  29-4  percent., 
followed  in  order  by  Italy  with  17-41.  France  with 
13  35,  Austria  with  '. » ■  7 12 .  and  Great  Britain  with 
5-22  per  cent.  The  exports  amount  to  nearly 
25  millions  sterling,  of  which  Germany  takes  25  per 
cent.;  Great  Britain,  18"93 ;  France.  11-75;  the 
United  States.  11-56  ;  Austria,  6  33 ;  and  Italy.  G"  11 
per  cent,  respectively.  It  should  lie  added  that 
German  trade  increased  in  lslt.f  in  consequence  of 
the  Swiss  tariff  war  with  France;  but  the  com- 
manding position  of  Germany  in  the  foreign  trade 
■of  the  Confederation  must  be  in  part   due   to  the 


3,300   commercial   travellers   who  annually,  seek   to 
increase  it." 

There  isno  doubt  we  air  paying  the  price  of  along, 
deserved  monopoly  ;  our  traders  have  to  some  extent 
waxed  fat.  and  do  not  work  so  hard  as  they  might. 
They  will  wake  up  soon,  when  they  see  when-  they 
have  got  to;  and  technical  schools  in  England, 
affiliated  to  the  Universities,  as  in  Germany,  will 
help  to  keep  the  traders  up  to  the  mark. 

I  venture  to  think  we  have  arrived  at  a  critical 
period  in  our  industrial  life.  There  is,  too,  a  great 
and  increasing  dependence  upon  the  function  of  the 
State.  "  Individualism  "  has  hitherto  characterised 
British  life,  just  as  now  " Industrialism "  is  charac- 
teristic of  everything  German  that  is  not  military. 
The  State  executive  feels  this,  ami  — under  the 
influence  of  what  should  be  well-considered  opinion, 
but  is  not — "tinkers"  with  educational  and  social 
I'  gislation,  handing  over  to  bodies,  local,  municipal, 
!  county,  and  sectarian,  matters  of  Imperial  concern. 
In  a  recent  discourse  Professor  Roberts  -  Aust en 
contrasted  the  readiness  with  which  our  Government 
obtained  18  millions  of  money  on  additional  arma- 
ments, and  spent  4,000L  only  on  the  endowment  of 
research. 

It  was  reserved  for  our  Honorary  Foreign  Secretary 
to  devote  a  magnificent  sum  to  the  purchase  and 
equipment  of  the  Davy- Faraday  Research  Laboratory 
now  attached  to  the  Royal  Institution,  and  equipped, 
let  me  say,  with  the  finest  "tools,"  so  to  spoil. 
obtainable  in  the  world — and  .so  set  a  brilliant  ex- 
ample  of  unselfish  liberality,  which,  it  may  be  hoped, 
will  in  obvious  directions  lie  followed  b\  others 
who,  like  him.  have  achieved  well-deserved  success 
As  you  know.  Dr.  Mond  contributed  handsomely  to  the 
"  Schorlemmer  "  Laboratory  in  Manchester,  said  to 
to  be  the  only  specially  organic  laboratory  in  Eng- 
land. Happy  is  it  in  being  presided  over  by  the  son 
of  our  Past  President,  Dr.  W.  H.  Perkin.  F.R.S. 

Wherever  I  went  in  America  evidences  of  the 
liberality  of  successful  men  were  manifest.  In  Boston. 
with  the  noblest  public  free  library  in  the  world,  the 
Massachusetts  Technical  Institute  stands  prominent 
as  a  finely  appointed  and  equipped  institution.  In 
Baltimore  the  Johns-Hopkins  Schools  and  Hospital 
boldly  point  the  truth  of  the  blessedness  of  giving. 
The  Lehigh  Valley  University  is  a  splendid  testimony 
to  foresight,  and  fee, Is  to-day  a  district  full  of  magnifi- 
cent industries  and  possibilities.  It  was  the  sight  of 
one  of  these— the  Bethlehem  Iron  and  Steel  Company, 
—  with  its  overwhelming  appliances,  and  its  completed 
turrets  and  guns  for  the  United  States  Government, 
and  its  partially  constructed  ones  for  that  of  Russia 
that  impelled  me.  on  returning  to  my  hotel  at  night, 
on  reading  the  telegrams  from  Britain  announcing 
the  strikes  on  the  Clyde  and  at  Belfast,  to  write  a 
warning  and  protest  to  the  British  press  for  the 
benefit  of  the  leaders.  No  good  resulted  so  far  as  I 
know,  and  so  long  as  warnings  like  these,  and  object 
lessons  such  as  the  newspapers  and  articles  before 
referred   to.    go   unheeded,    so   long   shall  we   remain 

commercially  unprogressive.  To  me  it  is  equally 
reprehensible  whether  our  educationalists  or  our 
leaders  of  thought  or  of  industry  are  wrapped  in  the 
thick  mantle  of  national  conceit.  Professor  Chandler, 
who  has  been  elected  Chairman  of  the  New  York 
Section  of  our  Society  in  succession  to  Mr.  A  II 
Mason,  personally  well  known  to  so  many  in  Britain, 
and  Professor  Doremus  and  other  American  citizens 
are  with  us  ;  and  I  take  this  opportunity  of  publicly 
thanking  the  New  York  Seotion  and  the  membei 
the  American  Chemical  Society — whose  editor,  Dr. 
Hart,  of  Lafayette  College,  made  your  acquaintance 
last  year  when  over  here -for  the  generous  welcome 
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and   hospitality    accorded   to    your    President    and 
Eonorary  Foreign  Secretary  last  year,  and  Ithi 
our  American  members  for  their  presence  here  to-day. 

In  the  United  States,  educational  institutions 
are  divided  into  two  categories— those  supported 
from  public  funds  and  those  endowed  by  private 
liberality. 

This  applies  to  schools,  high  schools,  academics, 
colleges,  and  universities.  In  some  instances  the 
foundations  are  of  a  mixed  character. 

New  York  City  possesses  an  extensive  system  of 
free  schools,  and  two  colleges — one  for  young  men, 
the  other  for  young  women  while  the  construction 
of  high  schools  is  now  being  planned 

The  college  for  yonog  men  was  established  in 
1847  by  a  vote  of  the  citizens.  Any  young  man  max 
acquire  collegiate  training  leading  to  the  degrees  of 
A  B.  and  A.M.,  or  to  the  degrees  of  B.S.  and  M.S. 
In  the  latter  case,  he  may  pursue  one  of  two  courses, 
in  one  of  which  mechanical  arts  predominate.  The 
study  of  sciences  forms  an  important  part  of  the 
curriculum.  No  student  is  exempted  from  the 
w.rk.  It  was  the  only  collegiate  institution  in  New 
York  City  for  many  years  that  insisted  on  the 
performance  of  laboratory  work  in  both  physics  and 
chemistry. 

Before  1850  no  opportunity  existed  in  New  York 
for  students  to  acquire  instruction  in  chemistry  by 
a  laboratory  practice.  Though  Torrey,  John  \V. 
Draver,  and  Wolcott  Gibbs  were  doing  admirable 
work,  they  were  all  hampered  by  a  lack  of  facilities 
The  first  working  laboratory  for  students  was  that 
of  the  New  York  Medical  College.  Here  medical 
students  were  instructed,  and  with  them  the  students 
of  the  College  of  Pharmacy,  at  that  time  without 
any  laboratory  or  lecture-room  facilities.  Special 
students  also  received  instruction.  The  establish- 
ment of  this  laboratory  was  due  to  the  efforts  of 
Professor  R.  Ogden  Doremus,  who  had  been  the  sole 
1  and  assistant  of  Professor  John  W.  Draver  for 
many  years.  The  construction  of  this  laboratory 
was  followed  by  the  establishment  of  one  at  the 
Long  Island  Medical  College  in  Brooklyn,  the 
Believue  Hospital  Medical  College  of  New  York, 
and  the  College  of  the  City  of  New  York,  with 
each  of  which  institutions  Professor  Doremus  has 
been  connected. 

The  latter  college  is  about  to  secure  more  com- 
modious quarters,  and  plans  are  being  drawn  for 
building  to  accommodate  3,000  students.  These 
buildings  will  contain  thoroughly  equipped  physical 
and  chemical  laboratories.  Instruction  in  these  will 
be  imparted  to  advanced  classes,  while  the  youngest 
class  will,  as  heretofore,  have  the  opportunity  of 
listening  to  lectures,  copiously  illustrated  by  the  aid 
of  the  best  apparatus. 

Besides  this  distinctly  free  institution,  there  are 
several  others,  some  much  older,  some  younger. 
They  owe  their  existence  in  a  large  measure  to 
private  munificence,  which  in  two  instances  has  been 
very  lavish  of  late  years. 

King's  College,  now  Columbia  University,  has  just 
laid  the  corner  stones  of  several  magnificent  struc- 
tures, the  chief  of  which — the  library  building — is  the 
gift  of  the  able  and  eloquent  President,  Dr.  Seth 
Low.  one  of  the  finest  orators  in  America,  and  will 
cost  1,000.000  dols.  (250.000?.).  The  physical  and 
chemical  departments  are  to  be  equipped  on  the 
most  extensive  scale.  In  these,  advanced  courses  will 
be  given  in  both  scientific  and  technical  education. 
Beginning  in  the  smallest  way  as  the  School  of 
Mines,  the  chemical  department  has,  under  the  un- 
tiring efforts  of  Professor  C.  F.  Chandler,  been  raised 
to  the  importance  it  merits.     The  donation  of  500,000 


dols.  for  a  chemical  building  by  Mr.  Havemeyer  will 
afford  the  requisite  space,  not  only  for  instruction, 
but  for  the  housing  of  the  Museum  of  Chemical 
Technology,  probably  now  the  finest  in  the  world. 

The  New  York  University  is  a  sister  institution 
that  Mr.  Havemeyer  has  not  forgotten.  The  labora- 
tory which  bears  his  name  is  one  of  a  group  of  new 
and  imposing  buildings  which  have  recently  been 
erected  on  a  site  remote  from  the  historic  structure 
in  which  Draper  and  Morse  made  themselves  famous 
by  their  experiments  in  science. 

There  are  also  several  technical  schools  which 
form  an  adjunct  to  those  which  have  been  already 
mentioned.  The  Cooper  Institute  in  New  York. 
Stevens' Institute  in  Hoboken.  the  Polytechnic  and 
Pratt  Institutes  in  Brooklyn,  are  among  the  number. 

By  a  recent  enactment.  Brooklyn  has  become  a  part 
of  greater  New  York.  "We  shall  therefore  look  for 
a  rapid  growth  in  her  institutions  of  learning. 
Brooklyn  is  a  city  of  homes  and  factories.  None 
appreciate  this  better  than  her  men  of  science,  and 
the  efforts  of  those  like  Professor  P.  T.  Austen,  the 
President  of  the  New  York  Section  of  the  American 
Chemical  Society,  whose  personal  kindness  to 
myeelf  I  desire  to  acknowledge,  in  building  up  her 
educational  institutions  will  surely  be  recognised  by 
all  classes  of  her  citizens. 

I  have  received  reports  from  many  institutions  in 
the  United  States  of  America.  From  them  I  note 
that  they  are  modelling  their  curricula  and  equip- 
ments upon  the  best  European  plans  ;  and  it  is  worthy 
of  note  that  private  munificence  is  more  frequent  there 
than  with  us  or  even  on  the  Continent.  Dr.  Seth  Low- 
has  enthusiastic  praise  for  our  old  universities,  and  he 
differentiates,  I  think  rightly,  between  a  college  and  a 
university.  "  A  college  is  a  place  for  liberal  culture. 
a  university  one  for  specialisation  based  on  liberal 
culture."  This  is  true  certainly  of  the  German 
high  schools  and  universities,  and  it  should  be  so  in 
Britain.  Therefore  the  recent  movement  for  a  teach- 
ing university  in  London,  affiliated  to  or  replacing  the 
London  University,  is  a  good  thing.  Parenthetically 
I  desire  to  record  my  opinion  that  no  scheme  of 
education  in  Britain  will  be  of  much  practical 
use  which  does  not  provide  for  the  graduated 
affiliation  of  the  schools,  colleges,  or  high  schools  and 
universities.  Boys  and  girls  too — "  persons  " — should 
be  able,  with  sufficient  educational  fitness,  to  pass 
with  ease  and  ec  iiiomy  from  the  elementary  to  the 
secondary,  and  from  the  secondary  to  the  high,  and 
from  the  high  schools  to  the  universities,  each  step 
being  based  upon  the  possession  of  a  sufficiently 
high  standard  of  knowledge  by  the  student.  In 
Dr.  Low's  report  it  was  pleasant  to  see  mention  of  the 
"  John  Tyndall  "  fellowship  ;  and  of  the  "  Barnard  " 
medal,  in  connection  with  our  countrymen.  Lord  Ray- 
leigh  and  Professor  Ramsay.  And,  gentlemen,  this 
educational  enterprise  is  going  on  rapidly  and  every- 
where in  the  ••Britain  beyond  the  sea."  Let  us. 
lie  ware,  and  be  up  and  doing  before  it  is  too  late. 

Yet  here  at  home  the  modern  technical  schools 
and  colleges  so  rapidly  spreading  through  the 
country  owe  their  inception  in  most  cases  to  the 
generous  impulses  of  men  who  felt  the  great  and 
imperative  need  of  scientific  training.  Not  the  least 
generous  donors  have  been  the  Companies  and  Guilds 
of  this  ancient  City  of  London,  which,  besides  sup- 
porting the  City  and  Guilds  of  London  Institute 
referred  to  above,  at  a  cost  of  25,000/.  a  year,  do 
liberal  work  of  their  own.  Primarily  trade  gailds. 
the  progress  of  the  times  and  commerce  diverted 
them  from  their  original  purposes.  Latterly,  how- 
ever, the  governing  bodies  have  been  inspired  with  a 
desire  to  devote  the  funds,  in  some  cases  magnificently. 
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increased  by  enhanced  values.-  to  educational  and 
public  uses.  I  find,  then,  that  the  Corporation  of 
the  City  of  London  itself,  the  Mercers',  Grocers', 
Fishmongers',  Merchant  Taylors'.  Sabers'.  Iron- 
mongers'. Cloth  Workers'.  Dyers'.  Armourers'. 
Skinners',  Plasterers',  Turners'.  Leathersellers', 
TVwterers'.  Bowyers',  Brewers'.  Cordwainers',  Cut- 
lers'. Plumbers',  Coopers'.  Painters',  Joiners',  Fan- 
makers',  Lorimers',  Shipwrights',  Spectacle  Makers', 
Frame  Work  Knitters',  and  the  Carpenters'  have  each 
and  all.  in  various  ways  anil  degrees,  according  to 
the  means  at  disposal— for  the  funds  of  some  are  very 
small. — been  contributors  to  some  form  of  general, 
scientific,  or  technical  education.  For  instance,  the 
Drapers'  Company  has  practically  sustained  the 
People's  Palace  as  an  educational  institution.  The 
Goldsmiths'  Company,  whose  immediate  Prime  War- 
den is  our  Past  President  Sir  Frederick  Abel,  has 
built  and  maintains  that  fine  institution  in  the  south- 
east of  London — the  Goldsmiths'  Institute.  This 
Company  is  pledged  to  an  annual  expenditure  upon 
technical  education  of  not  less  than  1 1.000/.  During 
the  past  18  years  it  has  expended  for  that  purpose 
200,000?.,  anil  all  this  out  of  its  private  funds.  The 
Fishmongers'  Company,  besides  certain  sanitary 
functions,  contributes  -1.000/.  a  year  to  the  City  and 
Guilds  Institute,  supports  the  Plymouth  Marine 
Laboratory  and  similar  objects. 

The  Carpenters'  Company,  in  whose  hall  we  to-day 
are  welcomed,  has  done  good,  practical  work,  as  I  can 
personally  testify,  in  its  Institute  at  Stratford,  where, 
besides  baths,  recreation  ground,  and  cookery,  dress- 
making, and  ambulance  classes,  it  has  established 
handicraft  workshops  in  metal  and  wood,  besides 
classes  in  art  and  science  correlated  to  the  handi- 
crafts, where  the  underlying  principles  are  taught. 
Its  inclusion  as  an  organised  science  school  under 
the  Science  and  Art  Department  caused  the  erection 
of  a  very  well  equipped  chemical  laboratory  and 
physical  lecture  rooms.  In  Great  Titchtield  Street 
its  technical  and  handicraft  classes  are  a  great  success 
in  classes  for  plumbing,  smiths'  work,  masonry, 
wood  and  stone  carving,  See.,  and  the  Company  is 
obviously  doing  a  great  work  in  true  technical 
education  in  which  they  have  had  the  co-operation 
of  the  Masons',  Joiners',  and  Painters'  Companies. 
The  Company  is  associated  with  University  and 
King's  Colleges  in  certain  classes.  Incidentally,  I 
may  mention  that  now  this  Company  has  been  made 
"  Trustee  "  for  the  administration  of  no  less  a  sum 
than  50,000?.  for  a  certain  benevolent  purpose— a 
mark  of  confidence  worthy  of  note.  The  Company 
has  during  the  last  111  years  expended  20.000?.  upon 
the  Institute  referred  to,  and  this  year  it  has  spent 
3.100?.  on  technical  and  700?.  on  general  education. 

In  the  towns  or  cities  where  our  Sections  exist 
institutions  of  equal  importance  have  been  founded, 
some  of  them  being  affiliated  to  the  Durham.  Victoria. 
and  Welsh  Universities.  These  have  benefited  in 
some  cases  by  the  wisdom  of  the  City  Companies. 
When  I  was  the  guest  of  the  Society  of  Dyers  and 
Colourists  at  Bradford  a  little  while  ego.  my  neigh- 
bour was  the  Prime  Warden  of  the  Dyers'  Company, 
by  no  means  a  rich  company:  yet  the  Bradford 
Technical  College  benefits  from  it  in  its  dyeing  depart- 
ment. The  Yorkshire  College,  founded  in  18T4,  where 
we  received  the  hospitable  welcome  Erom  our  united 
Section  of  Leeds  and  Bradford  which  we  shall 
long  remember,  has  been  materially  assisted  by  the 
Clothworkers'  Company  since  the  commencement  of 
that  enterprise  in  technical  education.  That  Com- 
pany  has  taken  the  whole  charge  (both  of  capital 

I  maintenance    for  those  subjects  which  it  regarded 
as  essential  to  the  industry  peculiar  to  its  own  origin 


and  traditions.  These  subjects  are  now  represented 
by  three  departments,  viz..  textile  industries,  dyeing, 
and  fine  art.  The  capital  outlay  in  land,  buildings, 
and  equipment  has  been  84  500/.,  and  an  annual  con- 
tribution of  2,3007.  from  the  Clothworkers'  Company 
added  to  the  students'  fees  provides  the  total  cost  of 
maintenance.  The  Company  has  evidenced  its  con- 
tinued approval  by  voting,  in  June  of  this  year,  a 
further  capital  sum  of  10,000?.  for  extensions  in  the 
dyeing  departments  in  the  form  of  a  research  labora- 
tory, and  in  the  papers  last  Fridav  we  find  an  additional 
5,0001.— making  15,0002.— that  has  been  voted.  This 
Company  has  spent  during  the  past  10  years,  1886-95, 
the  sum  of  17(3,791?.,  or  over  17.600/.  annually,  out  of 
its  private  as  distinguished  from  trust  funds.  I 
desire  to  be  understood  as  making  no  comparisons 
between  the  work  of  one  company  or  body  and 
another,  but  merely  as  illustrating  the  revived  spirit 
of  help  for  the  purposes  for  which  the  companies 
originally  existed.  A  perusal  of  the  published  re- 
ports will  show  that  large  sums  have  been  given; 
and  in  addition  to  special  benefactions  the  City  Com- 
panies have  subscribed  through  the  City  and  Guilds 
of  London  Institute  in  the  past  18  years  a  sum  of 
180,000?.,  of  which  150,000?.  has  been  expended  on 
buildings  and  equipment,  and  the  remainder  on 
maintenance,  scholarships,  prizes,  and  grants-in-aid. 
In  Nottingham  there  exist  very  complete  and  suitable 
buildings  and  equipments,  and  in  chemistry  possesses 
in  Dr.  Clowes  one  of  our  ablest  teachers.  In  Man- 
chester, the  Municipal  Technical  College,  now  being 
enlarged,  has  done  splendid  work;  and  in  Birming- 
ham, technology  takes  no  second  place  in  Mason's 
College,  the  Midland  Institute,  and  the  recently 
opened  Municipal  Technical  Schools, 

Now.  with  the  resources  of  this  wealthy  country. 
the  practical  spirit  of  its  people,  the  freedom  from 
State  interference  in  any  needless  degree,  and  the 
public  spirit  of  its  citizens,  we  ought  to  remain  very 
little  longer  in  such  a  state  of  backwardness.  We 
should  not,  if  half  the  exertion  and  zeal  manifested 
in  sport  and  expended  thereon,  to  the  estimate! 
sum  of  38,000.000/.  annually,  were  devoted  wisely  to 
education.  With  high  schools  and  technical  colleges 
providing  instruction  in  the  application  of  science  and 
art  to  industrial  processes,  we  are  following  slowly  and 
tentatively  after  those  in  America,  as  instanced  before ; 
the  Ecole  Centrale  des  Arts  et  Metiers  of  Paris, 
founded  in  1829;  that  of  Berlin,  founded  in  1879; 
those  of  Munich.  Hanover.  Karlsruhe.  Stuttgart,  and 
other  towns  in  Germany;  of  Vienna;  ami  of  the 
Kcole  Polytechnique  Fedcrale  of  Zurich,  founded  in 
1855. 

A  despatch  has  just  now  been  received  from  H.M. 
Charge  d' Affaires  at  Berlin,  stating  that  a  Govern- 
ment  chemical  dyeing  school  has  recently  been 
opened  at  Crefeld,  which  has  cost  about  20,000?., 
exclusive  of  the  machinery  and  fabrics,  which  have 
for  the  most  part  been  presented  by  private  manu- 
facturers. The  school  contains  laboratories  for 
research  and  educational  purposes,  as  well  as  a 
complete  collection  of  dyeing  machinery,  and  an 
exhibition  showing  the  re. nil  of  different  proci 

llie  establishment  has  been  lately  visited  by  the 
manager  of  one  of  the  greatest  dyeing  works  in 
Lyons,  who  is  state, 1  t.>  have  expressed  the  highest 
opinion  of  the  institution. 

It  is  hut  accessary  that    the    State   shall  admit  the 

need  for  action,  define  the  steps  by  which  that  need 

shall  be  imt.. uid  then  resolutely  carry  them  out.  It 
discovers  sources  of  revenue  for  armaments  to  protect 
OUT  trade  and .  manufactures,  without  which  our 
Empire  is  a  "  vain  show,"  but  it  practically 
"shuffles   the  cards''   when   its   citizens  are   to  be 
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trained  for  the  maintenance  and  development  of  that 
Empire.  Mr.  Stanford,  at  Edinburgh,  said  what  my 
predecessor  endorsed  and  predicted  would  become 
'•classic,"  namely,  ''that  we  ought  to  thrust  our 
national  head  into  our  national  pocket,  for  it  was 
big  enough,  if  we  were  not  prepared  to  put  our  hands 
there."  A  member  of  this  Society,  a  valued  friend 
of  mine,  saya  "  he  regards  the  payment  of  53.000.o00i. 
for  our  '  defence.'  equalling  80s.  per  head  for  every 
person  in  the  kingdom,  as  an  '  insurance  fund'; 
and  iu  like  maimer  money  spent  on  good  education 
is  a  true  '  insurance  fund.'  "  I  agree  with  him  ;  for 
about  7s.  6(7.  per  head  of  the  population  is  spent 
on  the  ''insurance"  of  education  (pp.  517 — 521). 
Centralisation  may  have  its  defects,  but  I  confess  to 
feeling  strongly  that  the  recent  Governmental  scheme 
has  met  a  deserved  fate.  Its  policy  was  allied  to  a 
matter — that  of  aid  to  denominational  schools — which 
is  good  and  right  enough  in  its  way,  but  which  has 
only  a  remote  relation  to  the  great  educational  needs 
of  this  hour,  namely,  the  preparation  of  the  citizen 
for  earnest  and  effective  competition  with  our  great 
Continental  and  even  American  rivals.  I  think  the 
power  of  unlimited  and  unchecked  expenditure  by 
those  directing  our  system  of  elementary  education 
is  most  mischievous,  and  almost  the  only  instance  of 
unchecked  expenditure  by  local  bodies.  I  have  given 
some  statistics  in  tabular  form,  abstracted  by  Mr.  G. 
T.  Holloway.  (See  Appendix,  p.  520.)  The  resultsare 
disappointing,  if  not  fallacious.  I  venture  the  opinion 
that  every  child  should  be  taught  the  elements  of 
knowledge,  and  taught  free  of  exx^ense  ;  but,  because 
free,  therefore  economically  and  effectively.  I  think 
that  the  essentials  are  reading,  writing,  arithmetic, 
elementary  geography,  first  of  one's  own  country, 
the  history  of  our  own  land,  freehand  drawing, 
drill,  one  foreign  language,  and  perhaps  vocal  music. 
I  doubt  the  wisdom  or  expediency  of  going  beyond 
this  for  50  per  cent,  of  the  children  now  attending 
elementary  schools,  except  perhaps  one  foreign 
language.  Where  fitness  or  desire  comes  in,  secondary 
education  may  begin,  and  State  aid  and  endowment 
may,  and  should,  largely  predominate  ;  but  no  harm 
can  be  done,  on  the  contrary,  if  at  this  stage 
self-help  and  parental  responsibility  should  be 
obligatory.  Our  continuation  schools  are  excellent 
means  of  improvement  to  many  otherwise  engaged 
in  the  day,  provided,  of  course,  that  they  personally 
desire  to  improve  or  learn.  Our  Polytechnics  should 
be  subsidised  in  all  cases  by  the  State,  even  if  a 
primary  condition  of  such  support  were  the  erection 
of  suitable  buildings  and  partial  equipment  by  the 
locality  or  by  private  munificence,  and  their  mainten- 
ance placed  upon  a  reliable  and  practical  basis.  To 
my  mind  one  defect  of  schemes  existing  and  proposed 
is  that  their  government  is  handed  over  to  unfit  or 
irresponsible  bodies — unfit  because  either  narrow  in 
view  or  "  faddists  "  in  purpose  ;  irresponsible  because 
subject  to  the  caprices  of  the  local  taxpayer,  and 
because  the  "boards"  are  composed  of  far  too 
many  members.  I  am  aware  that  to  carry  out 
•consistently  and  effectively  any  connected  and 
systematic  scheme  of  education,  primary  and  secon- 
dary, would  require  a  reconstruction  of  our  whole 
system  of  local  taxation,  and  a  good  thing  too.  But, 
in  my  reading  of  the  literature  of  education  and  of 
the  report  of  the  Royal  Commission  on  Secondary 
Education  of  1895,  I  fail  to  see  that  the  root  of  the 
matter  is  got  at,  or  that  any  serious  attempt  is  made 
to  devise,  much  less  to  carry  out,  any  effective 
system.  What  is  really  recommended  therein  is  a 
utilisation  of  existing  bodies.  The  report  referred  to, 
p.  326.  says  :  "  The  '  system  '  which  we  desire  to  see 
introduced  may  rather  be  described  as  coherence — an 


organic  relation  between  different  authorities  and 
different  kinds  of  schools  which  will  enable  each  to 
work  with  due  regard  to  the  work  done  by  others, 
and  will  therewith  avoid  waste,  both  of  effort  and 
money.  Of  the  loss  now  incurred  through  want  of 
such  coherence  it  is  impossible  to  speak  too  strongly." 
We  may  sincerely  hope  a  Bill  to  meet  this  will  not 
again  be  wrecked  on  a  sectarian  issue,  in  my  opinion, 
irrelevant  to  the  need  of  the  hour.  As  is  well  known, 
education  in  Scotland,  and  even  Ireland,  is  better 
than  in  England.  In  Scottish  high  schools  the 
high  pass  certificate  is  an  entrance  to  the  university. 
The  fees  are  low  and  the  bursaries  or  scholarships 
numerous.  Similarly  in  Belfast  and  Dublin.  Our 
great  rival,  Germany,  has,  we  all  know,  effectively 
tackled  this  matter,  as  she  does  most  things.  I 
must  not  forget  that  we  are  members  of  the  Society 
of  Chemical  Industry.  Applied  or  industrial  che- 
mistry requires  a  wide  range  of  knowledge  for  its 
successful  prosecution,  and  the  classification  of 
subjects  in  our  Journal  indicates  very  fully  how 
wide  that  is.  The  engineer  and  artist,  the  physicist 
and  mathematician  have  places  ;  but  we  naturally 
and  rightly  think  most  of  the  chemist,  and  thai 
too.  in  the  broadest  sense.  I  am  not  going  to 
discuss  who  best  can  manage  a  factory  or  most 
successfully  conduct  chemical  operations,  but  per- 
sonally I  would  entrust  the  general  management  to 
the  commercially-minded  engineer  with  a  sound 
knowledge  of  chemistry  than  to  the  profound 
chemist  alone.  We  have  been  reminded  iu  every 
preceding  Presidential  address  of  the  superiority  of 
German  methods.  The  employment  of  -10  or  80 
chemists  here  or  there  has  been  held  up  to  us  as  the 
necessary  element  of  success  ;  so  much  so  has  this 
been  the  case  that  there  is  scarcely  a  reference  to 
qualifications  for  management  or  conduct  of  business. 
I  strongly  commend  to  your  perusal  a  paper  in  the 
June  number  of  our  Journal  entitled  "  The  Educa- 
tion of  Chemists,"  read  by  Dr.  Duisberg.  the  technical 
manager  of  the  great  firm  of  Bayer  and  Co..  of  Elber- 
feld.  and  discussed  in  the  New  York  Section.  One 
hundred  chemists,  all  carefully  selected  from  the 
universities  and  technical  high  schools,  and  25 
engineers  similarly  selected,  are  employed. 

Dr.  Duisberg  says  "  that  they  give  the  preference 
to  those  who.  after  passing  their  examination,  have 
worked  one  or  two  years  with  one  of  the  professors 
with  whom  we  are  associated.  When  such  a  chemist 
joins  our  service  we  do  not  expect — if.  for  instance, 
lie  should  enter  the  department  of  colours — that  he 
should  even  know  what  a  colour  is.  We  have  found 
it  most  satisfactory  if  we  ourselves  introduce  the 
young  chemist  to  our  special  field.  For  that  purpose 
every  chemist  must  first  pass  through  our  experimen- 
tal dye  and  print  laboratory,  so  that  he  learns  dyeing 
and  printing  and  becomes  aware  of  the  requirements 
of  the  dyers'  industry  as  regards  dyeing  properties 
and  the  fastness  of  colours.  When  the  chemist  has 
finished  in  this  laboratory  he  is  introduced  to  the 
scientific  laboratory,  the  function  of  which  is  to  keep 
us  and  our  chemists  informed  of  everything  new 
that  appears  iu  the  field  of  our  manufactures  in 
literature,  patents,  &c.  and  it  is  at  the  same  time 
pricipally  the  laboratory  of  inventions.  In  this  our 
scientific  laboratory  alone  at  the  present  time  more 
than  20  ehenii&ts  are  occupied.  Here  the  young 
technical  chemist  must  produce  a  few  of  the  well- 
known  dyestuffs  of  the  greatest  variety  of  groups. 
He  must  experiment  with  those  colours  of  our  com- 
petitors that  we  find  in  the  market,  and  only  then 
he  will  slowly  work  and  prepare  for  the  field  of 
inorganic  chemistry.  Inorganic  chemistry  is,  scien- 
tifically and  technically,  the  foundation  of  the  whole 
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structure  of  applied  chemistry,  and  if  the  foundation 
is  weak  the  whole  edifice  will  surely  suffer." 

T    quote  a    paragraph   referring  to  a    statistical 
[uiry  of  the  author's. 
'•Of  633  chemists,  who  find  occupation  in 

aongst  which  are  13  inorganic  indnstrie 
1 1  which  manufacture  organic  intermediate  products, 
10  wood- and  coal-tar  distilleries,  anil  nine  tar-colour 
works,  as  also  lo  works  for  the  manufacture  of  phar- 
maceutical products  ami  perfumeries),  there  were  To 
per  cent,  that  ha. I  passed  their  examination  at.  a 
higher  German  school  —  the  gymnasium  or  other 
preparatory  school,  -15  per  cent,  that  had  received 
their  education  exclusively  at  the  university.  17  per 
cent,  exclusively  at  a  technical  high  school,  35  per 
cent,  both  at  the  university  and  at  the  technical  high 
school;  so  that  when  we  divide  the  two  last  into 
equal  parts.  65  per  cent,  had  studied  at  universities 
and  35  per  cent,  at  technical  high  schools.  Of  all 
these  chemists.  68  per  cent,  had  passed  the  doctor's 
examination,  and  only  15  per  cent,  the  diploma 
examination  of  the  technical  high  schools,  whilst 
15  per  cent,  had  passed  no  examination  whatever." 

I  think  our  estimate  should  ba  affected  by  the 
consideration  that  there  are  comparatively  few  in- 
dustries, possibly  none  besides  the  "  colour  "  industry, 
which  demand  a  "  big"  scientific  staff ;  most  require 
but  two  or  three,  and  many  only  one  chemist  (I  do 
not  mean  a  "  tester") ;  but  there  are  none  which  can 
afford  to  dispense  with  "  science."  Here,  on  one 
hand,  our  critics  err,  on  the  other  our  manufacturers. 
Nevertheless,  I  take  this  opportunity  of  saying  that 
British  "  colour  "  industries  have  revived  consider- 
ably, largely  owing  to  a  practical  recognition  of 
this  fact.  I  would  further  remind  you  that  the 
statements  as  to  large  profits  in  German  industries 
are  by  no  means  as  '"  rosy"  as  they  are  painted. 

I  am  quite  sure  we  shall  all  agree  that  accurate 
knowledge  is  requisite,  based  upon  accuracy  of 
observation,  and.  personally.  I  know  no  better  training 
for  a  technical  chemist  than  that  for  an  all-round 
pharmacist.  He  must  be  cleanly  in  manipulation, 
accurate  in  judgment,  ready  in  resource,  observant 
in  habit,  and  prompt  in  execution.  In  America, 
colleges  of  pharmacy  abound,  and  those  I  saw  iu 
New  York,  Boston,  Philadelphia,  and  Baltimore  are 
fine  and  well-equipped  institutions.  Now,  what  is 
our  position  ?  First.  I  believe  our  elementary  train, 
ing  is  defective  ;  we  "Britishers"  succeed  often  by 
our  instinctive  common  sense.  When  our  young  men 
go  in  for  the  pursuit  of  science,  they  generally  are  in 
a  hurry.  Whatever  the  reason,  they  rush  through  the 
curriculum  and  go  to  ■business."  They  want,  or 
their  guardians  want  them,  to  earn  something.  Sad 
economy;  when  the  drudgery  is  just  over,  when  i 
knowledge  and  insight  have  arrived  and  the  learner 
begins  to  know  the  value  of  his  tools  ;  that  is  the 
time  selected  for '' nipping  the  bud."  I  venture  to  | 
think  that  it  is  then  that  sacrifice  on  all  sides  should 
be  made.  The  student  should  restrain  his  im- 
patience ;  the  guardian,  when  possible,  practice  the 
principle  of  faith,  which  is  the  "  substance  of  things 
imped  for."  and  supply  the  "needful  "  a  little  lunger. 
If  this  were  done,  and  chemists  took  f  years  in  the 
making  instead  of  Iwo  (the  average)  or  three,  the 
market  would  be  less  crowded  and  the  price  obtain- 
able for  the  "better  article  "  much  higher.  I  know  a 
gentleman  of  considerable  ability  who  asks  "what 
future  is  there  for  a  chemist  •  "  I  fancy  mine! — for 
tun.     He  lacks  faith  in  himself. 

Depend  upon  it.  in  the  processof  "  further  study," 
none  but  enthusiasts  would  abide.  I  honestly 
believe,  gentlemen  that  the  fault  is  not  in  the 
ability  of    our    professors   and    teachers — think   of 


their  names!  —  nor  in  the  equipment  of  our  institu- 
tions, although   much   improvement   is  possible    and 
able;    nor  even  in  the   natural  ability   of   the 
students    (an   eminent    professor  tells    me    lie    has 

ij    IS  or  19  good  men.   L2   of    whom    certainK 
equal  to  anj    turned  out    of   continental    laboratories. 
yet  no  one  wants  or  asks  for  such  men  I  ;   but  iu  the 
inability  of  the  capitalist,  broadly  speaking,  to  discern 
aright  fame  fields  for  enterprise      I  nlernotof  com-.- 
to  the  enterprising  citizens  of  Britain  who  made  her 
early  successes  in  every  field  of  industrial  chemistry. 
and   who   still    hold   high     and    eminent   position's, 
and    among    whom    some    of    my    predecessors    in 
this    honourable    office    stand   out   boldly,  second  to 
none  in  their  special  fields  of  industry.  How  many  of 
our  young  men  with  advantages  in  the  way  of  leisure, 
money,  and  friends  are  there  preparing  to  continue 
the  good  work  of  their  fathers,  and  retain  the  pres- 
tige of  the  names  so   hardly   won  in   the  struggle 
for  existence.      Nor  do  I    refer    to    the    diffioul! 
which  our  fiscal  system,   our  patent   laws,   or  rail- 
way  and   dock  administration   place   in  the  way   of 
British    industrial    enterprise.      But   I   do    think — 
and    I   take  entire   responsibility  for  the  utterance 
— that  the  commercial  and  scientific  education  of  our 
business   men   is   such  that  the  capitalist  does  not 
'■  know  a  bad  thing  when  he  sees  it."    Hence  the  yards 
of  advertisement  about  "  nothing."   the  flotation  of 
equally  "  nebulous  "  ventures,  and  the  ci  insequent  dis- 
appointment and  discouragement  to  British  industrial 
and   especially  chemical  enterprises.     Br.   Duisberg 
referred  in  his  paper  to  the   fact   of   an   inquiry   as 
to    the   examination   of  technical   chemists    by    the 
State.     I  have  quoted  his  figures  ;   but  Mr.  Robert  L. 
Mond    reminded  me    a   little  while  ago  of  the  results 
of  inquiries  as  to  the  kind  of  men  who  were  technical 
chemists   in    Germany   which  had    appeared  in    the 
"  Chemische  Industrie  "  under  the  title  of  the  "Edu- 
cation  of  Industrial  Chemists."    In  Vol.  19.   No.  1. 
1896,  pages  1  to  4.  appears  an  article  by  Drs.  Hempel 
and  Otto   N.  Witt,   to  which  I  refer  you  for  details. 
Replying  to   a  series  of  questions  put   to  187  em- 
ployers, 123   of   them  referred  to  932  chemist3.     It 
appeared   that   390.  or  one-third,  were   purely   uni- 
versity men.  532  being  wholly  or  in  part  trained  at 
technical  high  schools.  338  among  them  having  been 
educated  solely  at   these  schools.     The  estimate  el 
the  students  themselves  as  to  the  respective  value  of 
a   high   school  diploma  and  a  university  degree  is 
shown  by   the   fact   that  only   125  of  the  338  high 
school  students  (or 37  percent  i  went  in  for  a  diploma 
examination,    whereas   307  (or  80   per  cent.)   of  the 
university    students    went     iu     for    the     "degree" 
examination.     This  evidence   of   the  value  set  upon  a 
degree  is  further  strengthened  by  the  circumstance 
that  314  of  the  high  school  students  afterwards  pro- 
ceeded  to   take   up  the    university  degree,   that  is. 
GO  per  cent,  of  the  total.      It  would  appear  that  this 
State  examination  of  chemists  had  special  reference  to 
a  State  decision  to   submit    to  examination  chemists 
taking    up    foodstuffs  for   their   speciality.      Hempel 
and  Witt  pertinently  ask   "whether  it  would  not  be 
advisable  to  press  for  a  similar  examination  in  order 
to   stamp    the   acquirements  of  a   chemist   with    the 
authority  of  State  recognition."     Let  the  Institute 
of  Chemistry  mark,   learn,   and  inwardly  digest  this 
matter.     Evidence  of  training  is   what    it    demands 
of     its     latest     Fellows,     and     it     is     evidence     of 

tific  training  that  we  "industrials"  want,  not 
only  for  ourselves,  but  tor  those  who  must  in 
any  progressive  relation  be  our  allies,  counsellors, 
and    assistants.      In    a    word,   we  may  afford   to  rely 

ly  upon  our  instincts  as  "Britishers'*  for 
public  safety  and  polity,  and  the  management  of  our 
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own  affairs.  But  «e  cannot  fail  to  note  that  tho 
legal  obligation  (so  intensely  specialised  is  Germany) 
to  avoid  oflence  to  neighbours  has  been  productive 
of  enormous  direct  financial  and  economic  good, 
and  the  scientific  aid  we  need  here  can  be  had  if  we 
only  demand  the  right  article  and  give  the  right 
price.  I  cannot  conclude  this  reference  to  training 
without  intimating  that  the  conditions  of  scientific 
employment  in  Germany  differ  from  our  o\\  n.  Here 
usually  a  man  comes  and  goes.  There,  he  stays — 
he  must ;  and  whatever  his  industrial  success,  the 
improvements  belong  to  his  employers,  and  rightly  he, 
by  deliberate  agreement,  shares  in  the  profits  thereof 
so  long  as  employed.  The  need  exists  for  sound 
men  and  surely  can  be  satisfied.  Let  citizens, 
institutions,  professors,  and  students  rouse  them- 
selves to  supply  this  great  demand,  and  speedily  the 
State  and  public  bodies  must  listen  to  the  "  call." 
and  here,  as  in  Germany,  protect  our  industries, 
not  by  tariffs  possibly  (undoubtedly  the  glass,  sugar, 
and  other  industries  owe  their  present  position  to  the 
j  rotective  system  prevailing  on  the  Continent),  but  by 
a  sound  system  of  education  —  education  even  in 
economics  for  the  leaders  of  our  workmen.  The  two 
great  obstacles  to  the  development  of  British  in- 
dustries are.  the  demands  for  prohibitive  scales  of 
wages,  especially  in  "  constructional "  fuel  supply, 
and  the  examinational  part  of  our  educational 
system,  which  is  bad,  but  there  is  considerable 
difficulty  in  eliminating  it  altogether.  There  is  an  art 
in  "examining  "  ;  indeed,  as  Professor  P.  T.  Austen, 
of  Brooklyn,  USA. ,  puts  it,  "  it  is  part  of  the  science 
of  pedagogy,  which  so  few  understand."  Few  really 
can  "  examine,"  as  we  know,  and  the  often  repeated 
strictures  of  Professor  H.  E.  Armstrong  are  deserved. 
He  says,  in  a  recent  address  : — 

"  The  students  who  follow  such  courses  become 
mere  prigs — some  few,  it  is  found,  can  retail  more 
or  less  of  the  information  imparted  to  them  to  an 
examiner — provided  always  that  he  lose  no  time 
in  interrogating  them — but  they  cannot  make  any 
effective  use  of  it.  Many,  doubtless,  are  entertained, 
if  not  interested,  at  the  time ;  a  few,  perhaps,  are 
attracted,  but  if  so,  they  start  with  entirely  false 
conceptions  of  the  aims  and  methods  of  science,  and 
rarely  recover  their  proper  mental  balance.  The 
injury  that  is  done  when  those  who  have  been 
instructed  in  such  a  manner  themselves  seek  to  teach 
is  incalculable. 

''As  have  many  others.  I  have  long  protested  against 
the  system,  and  it  is  fairly  generally  admitted  to  be 
a  wrong  one.  But  yet  we  do  little  to  get  '  forrarder,' 
the  fact  being  that  the  deadening  effect  of  our 
methods  of  training  is  such  that  we  teachers  too  often 
go  forth  to  our  work  mere  machines,  with  the  spirit 
•of  inquiry  and  adventure  crushed  out  of  us — slavish 
imitators  of  a  long  series  of  misguided  predecessors, 
ever  taught  to  follow  with  unquestioning  obedience. 
And  yet  we  English  pride  ourselves  on  our  individu- 
ality, forsooth  ! 

"  What  is  the  result  ?  Our  nation  is  gradually  being 
beaten  in  every  quarter,  in  every  field.  When  this 
occurs  in  athletics,  '  Punch  '  and  the  public  not  only 
note  the  fact,  but  the  former  advises  as  to  the  one 
and  only  remedy  against  future  failure—for  this 
week,  speaking  as  Brother  Jonathan,  he  remarks, 
'  Say,  John,  you'd  better  go  into  training  again  '  ; 
find  the  lesson  will  be  taken  to  heart.  But  in  the 
oase  of  the  matters  which  I  have  been  discussing, 
there  is  no  question  of  going  into  training  again  ;  we 
have  not  yet  even  begun  to  train  properly.  The 
nation  does  not  know  enough  to  understand  how 
faulty  is  our  svstem,  and  how  absoluteh-  we  court 
failure  by  adhering  W  the  old  '  classical"'  methods, 


which  experience  shows  to  be  unfit  methods  of 
teachiug  classics  even.  And  when,  half  perceiving 
this,  we  seek  to  change,  we  jump  straight  from  the 
frying-pan  of  blank  ignorance  into  the  fire  of  tech- 
nical education,  where,  as  a  rule,  we  find  but  our  old 
foe — the  dogmatic  teacher — in  thin  disguise,  and 
consequently  are  no  better  off. " 

The  two  professors  are  at  one  in  their  belief  in  the 
value  of  what  they  call  manual  and  sense  training  ; 
the  cultivation  of  the  power  of  correct  observation  and 
proper  inference  therefrom  being  the  great  problem 
of  education.  An  excellent  illustration  of  this  is 
furnished  in  the  paper  read  by  our  Honorary  Foreign 
Secretary  in  New  York,  in  November  last,  on  "The 
History  of  an  Invention,"  where  is  described  how  a 
striking  discovery  was  made,  merely  as  a  consequence 
of  systematic  observation  and  consequent  research 
(see  Journal,  1895,  945 — 946).  I  commend  to  you  a 
perusal  of  Dr.  Armstrong's  letters  in  "  Nature  "  and 
elsewhere;  Iris  address  at  Toynbee  Hall,  in  October 
1895,  on  "  The  Useful  .Study  of  Science,"  wherein  he 
regards  America  as  a  serious  rival ;  and,  still  more,  his 
contribution  to  the  memorial  lectures  on  Hofmami  in 
the  June  number  of  the  Journal  of  the  Chemical 
Society.  Everyone  should  read  in  the  same  number 
the  contributions  of  your  Past  Presidents  Abel  and 
Perkin.  the  latter  of  whom  to-day  maintains  bis  active 
and  keen  interest  in  scientific  research,  and  quotes  the 
following  from  the  "  North  American  Review  "  : — 

"  It  is  fair  to  hold  that  the  country  that  has  the 
best  chemists  will,  in  the  long  run,  be  the  most 
prosperous  and  the  most  powerful.  It  will  have 
at  the  lowest  cost  the  best  food,  the  best  manu- 
factured materials,  the  fewest  wastes  and  unutilised 
forms  of  matters,  the  best  guns,  the  strongest 
explosives,  the  most  resistant  armour.  Its  inhabitants 
will  make  the  best  use  of  their  country's  resources  ; 
they  will  be  the  most  healthy,  the  most  free  from 
disease  ;  they  will  oppose  the  least  resistance  to 
favourable  evolution  ;  they  will  be  the  most  thrifty 
and  the  least  dependent  on  other  nations.  The 
education  of  its  people  in  chemistry  and  the  physical 
sciences  is  the  most  paying  investment  that  a 
country  can  make.  Competition  to-day  between 
nations  is  essentially  a  competition  in  the  science 
and  applications  of  chemistry." 

Armstrong  says:  ••Hofmann  consistently  taught 
this  doctrine  when  he  came  among  us — but  to  no 
puipose  ;  his  countrymen  were  wiser  and  have  proved 
its  truth  to  demonstration,  and  the  victories  won  in 
the  fields  of  pure  and  applied  chemistry  are  rapidly 
leading  them  to  introduce  scientific  method  into  the 
conduct  of  their  affairs  generally.  Shall  we  ever 
decline  to  pay  heed  to  one  whom  we  always  admired 
and  whom  we  venerate  ?  " 

I  suppose  it  is  "  rank  heresy  "  to  say  so,  but  the 
Exhibitions  of  1851  and  1892  are  largely  responsible 
for  subsequent  competition.  We  stood  admiring  our- 
selves, while  our  competitors  imitated  and  improved. 

Gentlemen,  I  m  ust  conclude  some  time,  and  I  may 

as  well  do  so  now.      An  apology  for   an  address  so 

meagre  in  technical  value  and  on  so  sorry  a  subject 

as  our  national  deficiencies,  is  p>erhaps  due  to  you  • 

!    but  as  regards  any  remarks  on  the  newest  developl 

ments   of  technical    chemistry,   is   there    not  some 

branch  or   detail  that    each   knows  best  ?      I  may 

I   be   excused  from  telling  the  alkali  maker  what  he 

,    knows  already,  and  better  than  I  can,  although  I 

think  the  figures  given  in  the  tabular  Appendix  t<  i 

this  paper  may  be  of  use.     You  all  have  access  to  the 

33rd  and  latest  report,  referred  to  above,  of  the  Chief 

Inspector,  Sir.  R.  Forbes  Carpenter,  late  Chairman 

of  the  Manchester  Section,  and  nominated  again  to 
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your  Council,  and  there  can  see  that  in  quantity  of 

salt  decomposed  in  Britain  in  the  alkali  processes  we 
have  not  decreased.    In  superphosphate  we  are  not 

behind  Germany.  The  increase  in  uational  wealth 
from  sulphate  of  ammonia  hr  estimates  at  1\  millions 
yearly,  and  mainly  from  sources  hitherto  neglected, 
ami  all  through  there  is  evidence  of  increased 
business  as  a  result  of  increased  scientific  economy, 
and  this  will  continue.     (See  this  Journal,  p.  541.) 

Reference  is  made  in  the  above  report  to  electrical 
processes,  and  our  Journal  reports  sectional  papers 
of  great  interest  and  abstracts  in  the  Journal  and 
Patent  literature.  One  paper  may  be  mentioned— 
that  on  the  Hargreaves-Bird  process,  the  efficiency  of 
which  is  given  from  actual  observations  as  greatly 
increased  since  the  paper  was  read.  An  interesting 
comparison  of  this,  the  Bichardson  -  Holland,  and 
Castner-Kellner  processes  is  given  in  the  •'Revue 
Iudustrielle,"  1197.  XXVII.  year.  No.  1,  7th  April. 
25 — 96,  and  references  thereto  in '•L'Electricieu,"  XL. 
Nos.  276—282,  1896.  Great  interest  attaches  to  the 
production  of  cyanides,  electrically  and  otherwise. 
Also  to  the  production  of  metallic  carbides.  The  energy 
of  M.  Henri  Moissan  in  this  direction  is  extraordi- 
nary. The  contributions  of  Professor  Clowes,  in  the 
Nottingham  Section,  on  the  explosibility  of  gaseous 
mixtures,  demand  more  than  a  passing  notice.  The 
Yorkshire  and  Liverpool  Sections  have  contributed, 
as  heretofore,  exceedingly  useful  and  practical 
papers.  I  think  Mr.  Douglas  Herman's  suggestion 
to  have  ready  at  hand  a  bottle  of  compressed  oxygen, 
for  use  when  ••gassing,''  or  even  presumptive  death, 
in  works  has  occurred,  is  most  important. 

Of  the  developments  of  electrolytic  processes  much 
can  be  said  and  doubtless  will  be  said  in  the  near 
future,  and  our  Sections  should  not.  so  far  as  I  can 
see.  be  unable  to  render  an  excellent  account  of  their 
proceedings  in  the  session  1896-97.  But  one  ought 
not  to  forget  that  "  natural  "  sources  of  water  ]jower 
are  denied  us.  We  have  no  Niagara-,  nor  are  we  in 
Sweden  or  Schafihausen.  We  therefore  can  only  hope 
to  compete  by  a  careful  study  of  all  the  conditions — 
scientific,  topographical,  mechanical,  and  commercial. 

I  may  further  be  excused  from  referring  to  current 
technology,  since  Dr.  Mond,  as  President  of  the 
Chemical  Section  of  the  British  Association's  meeting 
at  Liverpool  in  September,  will  doubtless  cover  the 
field  in  his  usual  able  and  exhaustive  manner. 

I  might  refer  to  the  inquiry  into  the  flash-point  of 
petroleum  which  has  been  discussed  again  in  the 
Scottish  Section,  and  which  a  Committee  of  the 
House  of  Commons  is  now  examining  most  exhaus- 
tively. I  should  like  to  observe  that  the  thorough- 
ness with  which  the  Petroleum  Committee  is  doing 
its  work,  makes  one  regret  that  the  labours  of  the 
Education  Committer  were  no<  equally  thorough. 

I  cannot  conclude  without  a  reference  to  the 
work  of  the  Council  and  its  Committees.  My  pre- 
decessor. Mr.  Stanford,  referred  gracefully  to  their 
labours  in  his  address  in  Edinburgh.  But  I,  who 
have  been  co-worker  with  the  same  men  for  14  years, 
regard  with  surprise  and  pride  the  fact  thai  the 
regular  attendance,  or  postal  criticism  in  lieu  there  I 
by  those  who  cannot  attend,  and  painstaking  enthu- 
siasm, characterise  their  work  now  as  at  first.  Surely 
a  journal  and  a  society  which  prompt  such  service 
from  men  whose  "time  is  money'  is  worthy  of 
support,  and  I  sincerely  hope  the  annual  leakage 
of  members  will  decrease  and  that  tin'  zenith  of  Our 
attractiveness  has  not  arrived,  as  postulated  by  my 
immediate  predecessor.  In  the  condition  of  our 
industries  there  is  to-day  greater  need  than  ever 
for  such  a  journal  as  ours,  and  the  number  of  our 
members  should  rise  rapidly  to  at  least  5,000. 


Here  are  some  of  the  proof  -  sheets  of  the 
Collective  Index  promised  for  to-day  by  the  in- 
defatigable iudexer.  Mr.  F.  W.  Renaut.  In  my 
opinion  he  has  done  his  work  nobly  and  well. 
The  annual  indexes  were  wanting  in  symmetrical 
arrangement  and  uniformity  of  classification,  espe- 
cially the  first  five  years,  with  which  another  indexer 
had  to  do.  so  that  practically  a  re-indexing  of  the 
whole  was  necessary.  There  are  80,000  references, 
and  these  require  revision  three  times  before  the 
process  of  •■  alphabetisation  "  is  completed.  The 
Collective  Index  will,  as  soon  as  possible,  be  in  the 
hands  of  those  who  have  paid  for  it.  and  I  trust 
vers  many  more  will  require  it  ;  for  no  chemist. 
technologist,  patent  agent,  or  professor  will  be  able 
to  afford  its  absence  from  his  reference  shelf.  I 
venture  to  anticipate  your  opinion,  and  to  express  the 
Society's  thanks  to  Mr.  Renaut  for  the  way  in  which 
the  work  has  been  done.  During  my  Presidency  my 
efforts  to  justify  your  election  of  me  a  year  ago  in 
succession  to  the  great  men  preceding  me  have  been 
seconded  most  heartily  and  warmly  by  your  Editor, 
Mr.  Watson  Smith,  and  the  General  Secretary  and 
Sub-Editor.  Mr.  Cresswell.  More  loyal  servants  no 
society  ever  had.  To  my  colleagues  on  the  Council 
and  Committees  I  say,  with  gratitude  for  their  con- 
stant and  courteous  support.  '"  Thank  you." 

I  have  an  honour  placed  upon  me  as  your  President 
to-day,  namely,  to  hand  to  Mr.  John  Glover,  of  Xew- 
castle-on-Tyue.  the  medal  which  your  Council  has 
awarded  to  him  for  conspicuous  service  to  applied 
chemistry.  Being  the  first  medal  so  awarded,  I  am  in 
a  unique  position,  and  I  appreciate  the  distinguished 
honour.  John  Glover's  "Tower"  is,  or  should  be, 
known  to  everyone.  Every  text-book  describes  it. 
Nearly  every  sulphuric  acid  works  has  it  and  the 
Gay-Lussac  tower  as  part  of  the  instalment.  A 
historical  account  of  the  tower  itself,  its  utility  and 
[unctions,  is  given  in  Lunge's  classical  work  on 
"  Sulphuric  Acid  and  Alkali."  Vol.  I.,  page  42 1 
and  is  instructive  reading  to-day.  Our  illustrious 
member.  Dr.  Ferdinand  Hurter.  kindly  writes  the  fol- 
lowing interesting  note  and  apologises  for  his  absence 
on  this  occasion : — 

■  ( loncentration. — Mr.  Glover  built  his  first  tower  in 
1859.  At  that  time  most  of  the  English  alkali  works 
concentrated  such  of  the  sulphuric  acid  as  n 
concentration  in  badly  built  lead  pans,  the  fumes 
from  which  added  greatly  to  the  discomfort  of  their 
neighbours. 

"Denitratiotl.  -Very  tew  works  possessed  any  appa- 
ratus for    the  recovery  of   the    nitrogen   compounds. 

When  I  came  to  Lancashire  (1867J  there  were  no 
works  in  Widnes  which  recovered  any  of  the  nitro- 
gen compounds. 

•'In  1863,  Mr.  Gossage  stated  that  for  1;  tons  ol 
Irish  pyrites,  containing  about  30  per  cent,  of  sulphur. 

1  ewt.  of  nitrate  of  soda  was  required.  He  estimated 
the  output  of   soda  as  about  200,000  tons  pea 

and  these  would  require  10,1)00  tons  of  nitrate  -  .1 
soda,  then  valued   at    12/.    per   ton        120.000Z       Poi 

the  same  production  we  should  require  to-day  only 

2,000  tons  of  nitrate,  so  that  the   improvement  in  tin 
manufacture   of   sulphuric   acid    represents,    as    o  9 
paic  I  «  uli  II  lose  days,  and  on  the  production  of  tho« 

days,  a  saving  of  nearly  90,0001.  per  annum.  Whet 
we  remember  that  a  very  large  amount  of  sulphuric 

acid  is  consumed  in  the  manufacture  of  artificial 
manures,  we  might  almost  double  the  sum  of  money 
which  might  have  been  saved  annually  in  those  dar- 
by a  rapid  introduction  of  the  Glover  tower.  It  is 
true  that  not  the  whole  of  this  saving  i  directly  due 
to  the  work  of  the  Glover  tower,  but  indirectly  the 
Glover  tower  has  been  the  means  of  that  saving,  and 
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Born  1817. 
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without  it  the  saving  would  not  have  been  accom- 
plished. In  1867  there  existed  no  Glover  towers  in 
Widnes,  and  the  consumption  of  nitrate  of  soda  per 
lOOof  sulphur  burnt  was  about  14to  15.  I  am  proud 
to  say  that  the  first  Glover  tower  introduced  in  Lan- 
cashire started  work  on  the  29th  December  ISliS 
under  my  superintendence,  the  second  on  the  21st 
May  1869,  and  the  third  in  July  1870.  in  the  works 
of  Gaskell.  Deacon,  and  Co..  where  I  was  then 
chemist.  The  introduction  of  the  Glover  tower 
alone  diminished  the  nitre  consumption  from  It  per 
cent,  to  10  per  cent,  on  the  sulphur  burnt.  This  is 
about  one-third  of  the  total  saving  finally  accom- 
plished. But  the  one  immediate  and  great  advan- 
tage was  the  possibility  of  concentrating  the  chamber 
acid  iii  this  tower,  so  that  the  costly  lead  pans  could 
I  ie  dispensed  with.  The  last  of  these  pans  vanished 
at  Gaskell,  Deacon,  and  Co.'s  works  in  1871.  The 
power  of  concentrating  sulphuric  acid  to  140  and 
150J  Tw.  with  ease,  is  in  my  opinion  the  great  pro- 
gress which  the  Glover  tower  introduced  into  the 
alkali  trade.  Up  to  that  time  (1869)  there  were  not 
only  no  Glover  towers,  but  there  were  no  Gay-Lussac 
towers  in  the  Lancashire  works.  While  it  was  well 
known  that  this  apparatus  could  recover  nearly  the 
whole  of  the  nitre  otherwise  lost  with  the  exit  gases 
of  the  chambers,  it  was  also  known  that  this  saving 
could  ODly  be  accomplished  by  means  of  large 
quantities  of  concentrated  sulphuric  acid,  corre- 
sponding in  amount  nearly  to  the  daily  production  of 
the  works,  and  that  consequently  the  employment  of 

the  Gay-Lussac  tower  i essitated  fully  double  the 

concentrating  plant,  which  was  very  costly  for 
repairs  and  fuel.  The  facility  with  which  the  Glover 
tower  permitted  the  concentration  of  the  sulphuric 
acid  for  use  in  the  Gay-Lussac,  and  at  the  same  time 
the  denitration  of  the  Gay-Lussac  acid,  soon  led  to 
the  rapid  adoption  of  the  Gay-Lussac  tower  in  every 
works.  Thus  the  Glover  tower,  being  the  concen- 
trator and  denitrator,  enabled  manufacturers  to 
avail  themselves  of  the  Gay-Lussac  tower,  and  in 
this  sense  we  may  ascribe  the  whole  of  the  saving 
of  nitrate  of  soda  to  the  invention  of  Mr.  Glover. 
In  recent  years  many  observations  have  confirmed 
the  fact  that  the  concentration  of  the  vitriol  in  the 
Glover  tower  is  not  so  much  due  to  evaporation  as 
to  actual  formation  of  a  large  quantity  of  sulphuric 
acid  within  the  tower.  Isolated  instances  have 
come  to  my  notice  where  nearly  50  per  cent,  of 
the  sulphurous  acid  passing  iuto  the  Glover  tower 
have  been  converted  into  sulphuric  acid  within  the 
tower,  and  in  most  towers  which  I  have  examined 
at  least  16  per  cent,  of  the  sulphurous  acid  is 
arrested  as  sulphuric  acid.  Thus  the  Glover  tower 
has  given  hints  as  to  further  improvements  in  the 
manufactiu'e  of  sulphuric  acid,  the  development  of 
which  is  rapidly  pushed  forward.  Thus  the  inven- 
tion of  Mr.  Glover  has  marked  an  epoch  in  the 
development  of  the  manufacture  of  sulphuric  acid  ; 
and  when  we  remember  that  the  pyrites  consumed 
in  this  country  for  the  production  of  sulphuric 
acid,  for  alkali,  manure,  and  sulphate  of  ammonia, 
may  be  roughly  taken  as  approaching  a  million 
tons  per  year,  and  that  to-day  no  sulphuric  acid 
works  is  without  a  Glover  and  Guy-Lussac  tower, 
the  national  importance  of  Mr.  Glover's  inven- 
tion will  be  apparent  to  all.  even  to  those  who 
are  accustomed  to  no  other  measure  of  values  than 
£  s.  d.  The  saving  that  tower  has  accomplished. 
if  we  compared  present-day  consumption  of  nitre 
with  the  former  practice,  must  be  valued  to  this 
country  alone  as  at  least  300.000?.  per   year.     The 


I  nitrate  of  soda  thus  saved  has  benefited  our  farmers, 
and.  considering  not  only  Great  Britain  but  the 
world,  the  Glover  tower  must,  by  diminishing  the 
nitre  consumption  for  sulphuric  acid  by  an  enormous 
quantity  per  year,  have  contributed'  towards  the 
reduction  of  the  price  of  nitre,  which  has  fallen 
from  12/.  in  1863  to  HI.  in  1895.  But  beside  these  very 
palpable  and  highly  important  results  which  have 
been  accomplished  by  Mr.  Glover's  invention,  there 
is  a  smaller  but  equally  lasting  result  achieved 
The  noteworthy  discussions  by  our  eminent  men 
of  the  working  of  that  tower  have  been  the  means  oi 
greatly  improving  the  analytical  methods  employed 
in  investigations  connected  with  the  manufacture  of 
sulphuric  acid,  and  our  knowledge  of  the  working  of 
the  process  has  been  greatly  advanced  by  these  dis- 
cussions and  the  investigations  to  which  they  led." 

In  presenting  the  medal  to  Mr.  Glover,  the  President 
said :  Honour  to  whom  honoiu-  is  due  ;  and  if  it  be  any 
satisfaction  to  Mr.  Glover — who  took  no  patent  and 
had  no  great  reward— to  receive  this  medal  inrecogni- 
tion  by  the  Society  of  Chemical  Industry  of  his  great 
and  valuable  services  to  a  Fundamental  Chemical 
Industry— it  is  no  less  a  satisfaction  to  the  members 
of  the  Society,  whose  mouthpiece  I  am  to-day,  to 
hand  it  to  him.  We  wish  Mr.  Glover  continued 
length  of  days  in  happy  retirement,  with  the  satisfac- 
tion that  he  has  contributed  beyond  the  ordinary 
to  the  well-being  and  prosperity  of  his  fellows. 

Mr.  John  Glover,  in  reply,  said  it  was  difficult  for  him 
to  express  his  feelings  on  receiving  this  tangible  proof  of  the 
estimation  in  which  the  Society  held  his  work.  It  was, 
indeed,  a  red-letter  daj  in  his  life.  He  would  not  describe 
the  principles  embodied  in  his  apparatus,  for  they  were  well 
known  to  the  members,  and  had  been  amply  described  in 
the- writings  of  Lunge  and  Hurter.  He  would  merely  say 
that  the  discovery  or  invention  of  his  tower  was  by  no 
mean-  accidental.  la  1S47  or  1848,  the  idea  occurred  to 
him  that  there  would  be  a  great  saving  of  expense  and 
material  if  he  could  succeed  in  breaking  up  the  affinity 
between  the  sulphurous  and  nitrous  compounds  in  Gay. 
Lussac  acid  without  going  through  the  operations  of 
ceiling  and  re-heating  which  were  then  performed.  His 
first  experiment  was  simply  to  heat  the  compound,  and  the 
result  was  to  confer  on  the  sulphuric  acid  a  greater  power 
of  holding  the  nitre,  not  a  particle  of  which  was  evolved. 
Then  the  idea  of  a  deoxidising  atmosphere  occurred  to 
him,  and  that  idea  was  growing  in  his  mind  for  fully  ten 
years,  during  which  time  he  was  devoting  his  whole 
attention  to  the  erection  of  a  vitriol  work  for  the  late  Mr, 
Hugh  Lee  Pattinson  and  the  working  out  of  that  gentle- 
man's patented  process.  Then  he  returned  to  his  own 
experiments,  and  by  using  a  deoxidising  atmosphere 
succeeded  in  dissociating  the  sulphurous  and  nitrous  com- 
pounds of  the  Gay-Lussac  acid.  The  experiments  were  on 
little  more  than  a  laboratory  scale,  but  they  proved  the 
practicability  of  his  idea,  and  the  Glover  tower  was  the 
result.  When  it  came  to  be  worked  on  a  manufacturing 
scale,  his  apparatus  proved  to  have  the  additional  power 
referred  to  by  Dr.  Hurter  of  condensing,  not  only  the  Gay- 
Lussac  acid,  but  the  whole  of  the  acid  made  in  the  process. 
That  fact  greatly  enhanced  the  value  of  the  invention, 
which  was  rapidly  taken  info  use  by  the  trade,  not  only  in 
I  ngland,  but  on  the  Continent,  wherever  sulphuric  acid 
was  made.  He  would  not  detain  thetn  by  any  further 
references  to  his  work,  hut  would  simply  say  to  the  Council 
and  to  every  member  of  the  Society  that  he  thanked  them 
sincerely  for  their  recognition  of  any  services  he  had 
rendered  to  the  science  of  chemistry  and  to  the  technical 
application  of  that  science  to  the  common  purposes  of  life. 
He  derived  great  pleasure  also  from  the  thought  that  his 
name  should  be  coupled  with  that  of  one  so  eminent  in  the 
science  of  chemistry  as  Gay-Lussac. 
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APPENDICES  TO 

Table  I.-UNITED   KINGDOM. 


Article. 


1882. 


1883. 


1884. 


1885. 


1886. 


(■Quantity  Cwt. 

Alkali ] 

1  Value  ...  l 

Caoutchouc,  manufactures  of A  alue ...  £ 

Chemical  products  and  preparations: — 

Dyestuffs Value...  £ 

Sulphate  of  copper ") 

>  Value ...  £ 

Unenunterated ) 

Products  of  coal,    Ac    including    naphtha,  I  y,  „ 

paraffin,  paraffin  oil.  and  petroleum )         us...  * 

Manure,  including  sulphate  of  ammonia  andf(*uantity  Tons 

other  chemical  manures 1  Value  £ 

Medicines,  drugs,  and  medicinal  preparations  .     Value...  £ 

Il0n:_                                                                     (Quantity  Tons 

Old,  for  re-manufacture s 

(.Value ...  £ 

( Quantity  Tons 

I'ig  and  puddled < 

(.Value...  £ 

{Quantity  Tons 

Value...  £ 

("Quantity  Tons 

Kailma-l.  Of  :ill  sorts s 

(  Value...  £ 

(Quantity  Tons 

Hoops,  sheets,  ami  boilerplates < 

(  Value  ...  £ 

(Quantity  Tons 
Black  plates  for  tinning  (iron  and  steel)  ....■] 

(  Value ...  £ 

( Quantity  Tons 

Tinned  plates J 

'.Value...  £ 

i  Quantity  Tons 

Wire i 

(Value...  e 

(Quantity  Tons 
fast  and  wrought,  and  all  other  manufactures 

Maine...  E 

(Quantity  Tons 

Steel,  unwrought < 

(.Value...  £ 

Manufactures  of  steel,  or  of  steel  and  iron  \  Quantity  Tons 

COmbined .'Value...  £ 

(Quantity  Tons 

Total  of  Iron  and  Steel < 

(.Value...  £ 

Copper  :— 

(Quantity  rut. 

Unwrought < 

(Value...  £ 

Wrought  or  manufactured:                                (Quantity  Cwt, 

Mixed  or  yellow  metal ■! 

(Value...  £ 

(Quantity  Cwt. 

of  other  sorts 

(Value...  £ 

(Quantity  Cwt. 

Tin,  unwrought < 

(Value...  E 

(Quantity  Cwt. 

Zinc  or  spelter,  unwroughi  or  \\  roughl -J 

(Value...  t 

(Quantity  Galls. 

Oil,  seed 3 

(Value...  £ 


.1  ;:::,. soo 
2,067,S06 

767,015 

1,502,678 

781,113 

2,037,353 

935,293 

132,033 

507,161 
1,758,072 
1,962,185 

313,155 

936,919 
6,387,219 

312,599 
3,943306 


265,039 

4,642,125 

86,653 

1,330,544 

328,262 

1*648360 

172,32:i 

2,034,339 

18,461 

942,534 


4,353,552 

:;t..v.'s,::i»; 


254,439 
90934] 

362,941 

1,150,628 

313,978 

1.271.215 
110,539 
579,557 
171,794 
[25.969 
14041300 

1,444371 


6,947,000 
2,124362 

7:ii>,175 
1,369,778 
1,017,767 

2,162,028 
922,649 

97,475 

1.5114,04s 
4,077,456 

■jss  27) 

2,034  667 
971,165 

6,014,264 
347,782 

3,899,774 


269,375 
4>705,40S 
62,6211 
926,797 
355342 
1,616,660 
73,131 

580,644 


6,562,400 
2,089,609 
I  004  730 

689,280 


6,661,800  6,242,800 

1,788,078 
9102763  971,108 


496,757 


1   11-, -17 


183,466 


1,492,574 


1,068,1 857,243 

Value  only  shown  prior  '.o  18S9. 
2,101,561  1,726,993  1.614*643 

-'.>:;. i-i  842,725  814,213 


4,043,308 

28.5911,216 


1,1  13,034 

1,181,666 

321,310 

1*44,773 

107,437 

524,049 

142,132 

98,741 

20,164,700 

1,863,520 


68,141 

223,422 

1  289,576 

2.945,223 

296,489 

1,942,294 

728340 

1,142,063 
34S.29S 


288,61 1 

4,746,923 

52,968 

376,367 
1,580,671 
56,934 
1,127.481 
11,064 
102^80 


-    ■  a 

261,435 

960,931 
2,092,816 

26 1, 172 
1,620,484 

71 1.27H 

330,954 
3,268,143 


9£  ... 

4,427,695 

55,093 

669,238 

3472963 

4,013,108 

60,481 

1327,460 

12390 

405,100 


144,860 
38 

2,254,497 
248,947 

3,063445 


334,692 

1,738,588 

40,341 

.-    ■ 

13,453 
103,452 


3,496391 

24,496,065 


21,710,738 


3,388,494 
21,817,720 


358,478 

1,053.185 

1,055,576 
113,711 

1,458,818 
109,817 

_  169,210 

1 17,667 

100356 

16353,100 

1,466,014 


901,109 

118,400 

972,194 

121,481 

1332304 

93,019 
U.1,986 
153,763 
1112,1.(2 
16373,700 
1,534,747 


380,417 
S33310 

813,223 
358309 

172,477 
167,634 
118,689 

17,669,100 
1,502346 
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PRESIDENT'S  ADDRESS. 
EXPORTS,  1882  to  1894. 


1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

6,161,900 

6,843,000 

6,032,200 

6,381.7011 

6,227,400 

5,885,600 

5,832,70(1 

5,982,200 

6,248,800 

1,742,771 

1,638,770 

1,572,922 

2,089,295 

2,335,28] 

2,119, 1 10 

1357,928 

1,630,948 

1,557,533 

1,070,311 

1,143,271 

1,125,555 

1,222,400 

1,242,784 

1,215,807 

1,185. 507 

1.152.8.-,  1 

1.190,885 

499,264 

468,767 

492,137 

630,801 

523,669 

143,437 

151.700 

414,708 

173,546 

1,692,651 

1,931,694 

2,282,964 

2,708,625 

11,561  ] 

297307 
1,974,518 

H9368 
2,145,652 

533.959 
2,082,805 

593.803 
2.165,873 

717,570 

913,4(0 

1,111,825 

1.411.077 

1,569,914 

1,332,273 

1,275,062 

1,439,162 

1,573,731 

328,155 

317,596 

321.919 

339,134 

352,588 

354,303 

328,553 

1,640,919 

1,849,035 

2,050,170 

2,072,073 

2,111,350 

2.137,811 

2,300.121 

2,329,454 

1,949,049 

569,083 

932,154 

971.115 

1,000,379 

1,053,130 

1,013,231 

945,483 

973,894 

1,048,310 

289,312 

141.972 

146,719 

149,902 

111,068 

106,188 

118,522 

83.250 

97,100 

827,755 

396381 

182,175 

602,223 

35 1369 

327,0,16 

331.271 

221,316 

252,540 

1453,174 

1,086,319 

1,190.371 

1,145,268 

840,055 

767,053 

840,294 

830385 

866,568 

2.736,866 

2.20G373 

2,988,324 

3,498,568 

2,206,567 

1.971.713 

1,971,518 

1.912.058 

2.077,073 

263.540 

297,527 

252,382 

222335 

217.121 

17,';.  Ill 

148,787 

129.132 

1  13.990 

1,448,858 

1,658,308 

1,624,576 

1,658.800 

1.102,900 

1,147,682 

929,552 

823.305 

854,017 

1.011,779 

1,(120,002 

1,089,892 

1,035,431 

702,247 

408,003 

558,375 

425,2 12 

457,552 

4,617.919 

4,609.21.-. 

5,330358 

5,981,689 

8352,764 

2,247,222 

2.511.011 

1385399 

1,897.030 

351,011 

11 1,357 

385,723 

385,592 

821,367 

297.230 

806,038 

290.735 

307,132 

8,814,757 

4,046,218 

4,188,667 

8340,142 

3360,649 

8,310.075 

3.204.077 

2382,051 

3,014,488 
34,363 

338,340 

I  106 

391,301 

■130.650 

421,797 

448,879 

395. 119 

379.172 

1533 

300.120 

1,792,854 

5,540,228 

6,080,005 

6361,477 

7.100.1;.-,:, 

5,330,210 

4,991.300 

4338,786 

4,239,193 

40,463 

64,114 

55,896 

61,667 

67,516 

47.330 

37.010 

34,675 

42,220 

030,998 

863,148 

832,229 

1,088,175 

1.113.127 

793.915 

647,461 

620,536 

711,188 

369,307 

428,112 

463.526 

451.171 

364303 

319.909 

280,253 

205.8S3 

288,801 

4,122,515 

4,885,255 

5,431,422 

5,905.573 

4,806,401 

4,362,289 

3,765.(125 

3,431,990 

3,727,607 

286,320 

153,250 

149382 

149,416 

150,452 

149,131 

109.718 

211.195 

208,283 

2,093,275 

1,572,751 

1,099,010 

1,902,308 

1.732,073 

1,740,654 

1,701,834 

1,974.181 

1,948,795 

13,580 

19.519 

21,141 

25,151 

17.038 

15.210 

18,375 

18.007 

23,341 

406,516 

572,180 

639,863 

771,882 

592,495 

.-.O0.751 

475,022 

498,1.81 

620.010 

■  4,148,028 

3,966,563 

4.186,182 

4,001,430 

3,210.146 

2,739,279 

2,856374 

2,019.998 

2,835,541 

24,992,314 

20,416,666 

29,142,129 

31,565,337 

26,877,000 

21,765,768 

20,592,677 

18,688,768 

19,080,923 

427.173 

503,932 

050,713 

900,538 

707,182 

845,822 

500,881 

390,717 

590.927 

907,466 

1.956,248 

1,536,917 

2,029.211 

1364,748 

2,061,444 

1,307.292 

853,755 

1.334.913 

83,8,231 

150,136 

306,439 

351,451 

281,399 

294,582 

290.987 

315.170 

298,233 

7»2.2llO 

494.S73 

817,430 

1.004.830 

786,515 

729,088 

0-2.171 

682,026 

629,906 

885,551 

137,032 

309,300 

270,017 

323,292 

324,332 

839,1     ' 

308,125 

313,001 

994,974 

508,557 

932,103 

917,510 

13763 19 

972,997 

972,301 

829,247 

844,031 

98,204 

120,830 

108,583 

102,642 

103,307 

112,939 

134,775 

116,992 

113,412 

537,864 

731,77,', 

522,750 

603371 

491.192 

544,067 

006,399 

432,017 

383,601 

210,940 

111,768 

132,862 

101,176 

153,485 

196,211 

194,513 

183,077 

197,568 

140,703 

87,653 

103,834 

162,678 

161,733 

178,976 

158,031 

120,5115 

130,386 

Tons  75,098 

78,008 

08,029 

65,118 

70,116 

67,232 

66,193 

58,165 

49,154 

1,567,646 

1,593,912 

1,490,594 

1,499,656 

1,535,283 

1,322,713 

1,438,070 

1,219,270 

990,311 
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Article. 


1882. 


Table  II.-UNITED    KINGDOM. 


1683. 


1884. 


1885. 


1886. 


A«»H K"? 

Caoutchouc (^alue^ 

r    .          e  \  Quantity 

„         manufactures  <>t  J  value  ... 

chemical  manufactures  and  products ,  v-VluV- ' 

Drugs:— 

*  Quantity 
oark,  Peruvian j  vaiu^ ... 

„  .  *  Quantity 

"imnn (Value... 

Unenutnerated Value ... 

Dyeing  or  tanning  stuffs:—  f  Quantitv 

li!irk lvalue... 

r*     u-       i           ■«           i   .     ,  fOuantitv 

(  OChineal,  granule,  ami  dust •,  y.,]lu, 

->,,,,.  \  Quantity 

Cutch  unci  gambler ,  v:iiue 

Dyes  obtained  from  coal-tar Value  . . . 

indie-n  (  Quantity 

"uhp0 i  Value... 

Madder,     madder   root,    garancine,     and  \  Quantity 
munjeet \  value  . . . 

Myrobalans j  ^u"'^ 

SalBower )  \i™™>; 

««•* tei* 

V-- (vX1!!. 

Substances  and  extractSj uneuumerated. . .    \ alue  ... 

Djwoods:  (-Quantity 

Logwood [ralhe... 

Unennmerated {vahle!.." 

,  ,.,  f  Quantity 

',|IK '.Value... 

Gum  :— 

/•„„,  knwrio  I  Quantity 

'"""'kll""L /  Value... 

„     hu-,  seed,  sl«  11.  stick,  and  dye |  V'.'h,''"'' 

•■     ofothersorts {%£# 

Gutta-percha  {&!!? 

Mi  itals:— 

i  i  ipper.  ore  aud  regulus  j  9",^  J^ 

„       unwrouirht,  part  wrought,  and  old  i  Quantity 

copper '  Value... 

wrought,  unenumerated Value... 

>.« ;vx!::: 

hniss  '  Quantity 

••     u'ns i  Value... 

„     steel,  unwrought {  VaTe*! ! * 

,(     and    steel,    wrought,   unenuute  [-Quantity 

rated '  Value  .  .. 

Silver  on- Value  ... 

Zinc,  crude,  in  cakes {^alu"'!!' 

..    manufactures 'Value'.!.' 

Mil: 

Train  or  blubber,  and  sperm [  Value*!?! 

.    .      ,  f  Quantity 

Animal   IValue... 

Coco-nut ;  vXe'.'!'! 

_,.  .  Quantity 

Olive ,  V: 

i  Quantity 

l'llnl 'Value... 

.     ,  fQuantity 

Seed   (Value... 

m  \  Quantity 

turpentine j  Value... 

Chemical, essential  and  perfumed J  VS'!.'. 

r  Quant  it  j 
Paraffin -  Value... 

Petroleum  [Value*!!' 

I'v  rites  el  iron  or  copper j  V:','],'"' !'.'! 

,..,.,  fQuantity 

Quicksilver  [  Vill„c.  _  _  _ 

....  (  Quant  M 

Gum  arable  lvalue... 

Tin,  in  blocks,  ingots,  bars,  or  slabs {  Value'"'1 


Cwt. 

e 

Cwt. 

£ 
Lb. 

£ 

Cwt. 

t 

Lb. 
£ 

£ 

Cwt 
£ 

Cwt. 

£ 
Tons 

£ 

£ 
Cwt. 

£ 
Cwt. 

£ 
Cwt. 

L 
Cm  t. 

£ 

Tons 

t 

Tons 

£ 

£ 

Tons 

L 
Tons 

£ 
Cwt. 

£ 

Cut. 

£ 
Cwt. 

£ 

Cut. 

L 

Cwt. 

t 

Tons 

L 

Tons 

£ 

£ 

Tons 

t 
Tons 

£ 
Tons 

£ 
Ovt. 

£ 

£ 
Tons 

i 
Cut. 

£ 

Tuns 
£ 

tut. 

£ 

int. 

£ 
Tuns 

£ 
Cwt. 

£ 
Tons 

L 
Cut. 

£ 
Lb. 

£ 

Cut. 
L 

Galls. 

e. 

Tons 

t 
Lb. 

£ 
Cwt. 

L 

Cut. 

I 


67,019 

sT.ssi', 

181,726 

2.75t.i;:>2 

1,447,739 

154,924 

1,519,201 

139,285 
1,790,229 

tTs.e.Jt 
350,150 
836,152 

272,145 

127.1s.; 
26,330 

30 ,048 
693,003 
115,706 

t>."..-JTJ 

•2,iln5.stl 

28,397 

83,207 


1 ,298 
1,848 
13,935 
166,943 
:t."..t',nt 
526,361 
749,927 

11,262 
240,005 


192,213 
30,066 
80,712 

39,621 
116,467 
112,025 

508.3  >7 
[•08,289 

346.4  '" 
72,936 

539.814 

152,068 
2,609,836 

2.522,:'.:.:; 
89,138 


15*45 
531,(363 

U7.S77 
157.017 
133,782 
•2HU'5t 

23,450 

'.117.  C.t 

si:i.s7u 

1,240,866 

I  1.5"7 
476,807 
358,094 
640,099 
695,778 
211.12s 


59,695,988 

1,721.019 

627,700 

1.422.C84 

3,444,065 

279.291 

116,136 

252.814 

is;.  7  (7 

;..-,:;s.r,77 


60,466 

81.952 

229,101 

3,652,817 

2,07:1,87 1 
211,408 

1,549,929 

116,921 

1,423,516 

774,069 

5(3.410 

1,123,874 

363,106 
180,749 

21,440 
153.254 

26,837 

7111,721 

386,623 

100,243 

2,455,968 

21.71111 

■2s.i2o 


980 
8,511 

U.s7il 
21:1.2!* 
30.468 

IS1.22S 
s".'2,7!'7 


702289 
•217..-.21 
116,427 
490,428 
117,945 
346,231 
63,800 
i7i;.s^i 

163,781 
2,9362208 

:;s.ii:.7 

•2,H:>.71« 

74,546 


3,284,946 

3,191.073 

3,063,091 

2,750,870 

139.229 

122,895 

1,896,457 

1,236,735 

5,935 

1,517 

07.172 

60,407 

3,444,816 

3,880,076 

•2.l71.s:>s 

2.s7n.sio 

750,079 

1,080442 

U.876 

10,702 

708,877 

640,302 

30  ;  17s 

107  391 

396  936 

4082206 

17.17.0 

■  ,"i  m 

S2.020 

193,597 

21H.S71- 

365,716 

31*53 

1  198,935 

749.422 

1,315,559 

10,524 

366,489 

150, 1   i 

1,902 

779,844 

2202936 


70.521    19 
2,170,298 

6012288 
1  ■.  8,088 
t,0S8,982 

299,689 
mi  57:1 

i7s,oo2 

621,048 
2,442,959 


Htl.SiK) 

70,175 

llis.su 
2,272,499 
2,612,740 

262.336 

1,504,021 

105,791 
905,499 
190  675 

:;n  :;7I 
7s,;.:;i.; 

433,136 
196,845 

11,700 
84,081 
32,219 

S21.01H 

554,880 

104,423 

2,483,931 

23,208 

31.070 


1,794 

7,109 

11,704 

165,631 

34,447 

521,621 

7111. si)t 


51,842 

68,626 

202.:,  N 

884.950 

36,630 

22,929 

230,199 

1  t7.2o;t 

39,552 

:;7.:iu7 

108,945 

87,413 

02,07* 

182,693 

112  17!' 
Jii2.372 
OS,2:S2 

321,608 
62.713 
462,746 

186,679 
3,175,066 

12.2:55 

22329,175 

59,252 

•2.7:;.).s2o 

2,114,600 

115,486 

1,165,948 

6,723 

88,052 

3,702,440 

2,693,422 

r,nsn.7r.s 

47.05S 

700,154 
101,603 
390,157 

17  ts'i 
630,805 

95,81 1 
194,636 
244,399 
:;:>.;.2ss 

17,213 

715,964 

841,012 

1,408,763 

12,528 
:iss.i  is 
462,639 

7:i.-..itt:i 
210.241 


52,975.789 

1,711,313 

563,078 

1.21l.s71 

l.t'.'7.7ls 

3332918 

57,5--l> 

171.IH2 

521,491 

2,12:i,7:m 


ox.r,ii:t 

.',:i.sti 

180,141 

1,981,735 

3,139,632 

397,730 

I2J562291 

128,101 
S7  12332 
710,099 
156,134 

7s:i.s22 

856,828 

1  17.IH2 

1 1.22s 

852380 
26,312 
563,565 
187,459 

nt.:;i  I 

2.1 1:1. sin 

2  1.721 

86,858 


715 
22907 

11.17.7 
162,951 

2:1  Is7 
165,112 

7.-,2,2.".:i 

68,549 

2ivr.il 
157,153 

83,268 
118,908 

S2.2i-.il 
'2.-.S.2II 
119,511 
:is:;,ni2 
104,889 
360,969 
582339 
347,133 

189,573 
2,888,598 

13,99; 
2,03  ,158 

13,224 

2,822,598 
1*57,199 

122,697 

1,220,191 

11.20S 

113,057 

3,4742395 

2,361,384 

1,085,227 

60,129 

sts.ls; 

393,28  ! 

360383 

182380 

.-.211.112 

121,498 

229,971 

185,496 

27H.22I 

21.227 

981,348 

903,439 

1,217,818 

12.010 

368,130 

308  823 

806,597 

ls:;.is. 


733!  1.641 
2,289,525 

654,521 
1.252.112:; 
K136.519 

326,959 
:<;.vi2 

816,908 

609,322 
2,181,891 


7s.ir,t 

55,828 

194,748 

2.222.1511 
2. .1st, 2111 

358,729 

1,2842437 

1  t:.,:ir,7 
sill,::,-,;; 
521,124 
SI  7,666 
6692979 

:>:iii.;:is 

17:1.1170 

14,941 

95.688 

2S.:152 

r,51,2ls 

509,750 

B52308 

1,907  555 

21,305 

20.SI2 


1,894 

5,984 

18,088 

17s.n:t 
342227 

|s:;,:.|i 
o:is.7n5 

55,598 

290.714 

22,446 

125.177 
:i0,222 

98,086 

H,72t 

183,056 

i'i7.:  1 

:1U5.S50 
ss:;i7 

311,969 
W.697 

2ii'.i.siis 

152-115 

2,116,615 

15,185 

l,ss>t.sul 
:>7.n;2 

2,878,469 
1,894,626 

1115  (66 

057.1157 

12,032 

112  842 

2,200,265 

I  930  i-x 

54,121 

774,988 

363,629 

326.0IH 

15,384 
361*47 
118,482 

I8S.1211 

150,775 

214,346 
20,664 

791   'i  ■ 

1,004,419 

1,050,459 

16,316 

396,126 

294,451 

391,870 

st::.ni5 

i:il.:iu; 


71,125,736 

-2.iiOI.27i: 

1.122.17S 

369,779 

75,691 

205.  UK 

1M  52s 

2318,070 
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IMPORTS,  1882  to  1894. 

1887. 

1888. 

1889. 

1890. 

1891. 

1892. 

1893. 

1894. 

1895. 

58,798 

47.464 

37341 

-7 168 

56,245 

87.703 

155,641 

184,114 

9.-47 

50,687 

31.753 

29,240 

41. r.10 

70.104 

103.824 

111. "is.; 

237,511 

236310 

264,008 

278337 

272,163 

293373 

302,451 

311.553 

'2.704,585 

2.555.341 

2,617369 

3,265,088 

3,351,938 

2,982.412 

3330.418 

3.272. 1114 

3.7011.178 

2.sl6,653 

8,116,510 

3,132.976 

3303,469 

3,180,198 

3,448,727 

3,211.322 

3,202.377 

3309,569 

317,489 

■  578 

118  1  a 

360,123 

362384 

oi-  ISO 

375,487 

445.327 

550.103 

Not  sbown. 

1.313,293 

1,311,297 

1,414396 

1,441309 

1369,073 

1,502.29  4 

1355,646 

1,375,489 

1376,670 

1+3.177 

144320 

129.357 

116311 

106,551 

HI.  ..4111 

77.1122 

32.20.; 

661,082 

5r.lo.lS 

420.01U 

341377 

250,697 

106327 

654.122 

587365 

192.11.-, 

451,193 

512374 

639,210 

368,566 

• 

383,066 

t-J-2  !»_'0 

:  It  15.51 8 

298,436 

282,779 

278365 

250,296 

184390 

222  501 

193.569 

646,165 

588,241 

Sll.M 

812,351 

832,815 

806,282 

707.312 

1,0121,15 

346.550 

339,691 

156,344 

579  138 

489,846 

- 

31S.617 

320,151 

384359 

147.1U7 

1  14376 

204.037 

216,815 

158,105 

121.528 

12  4,:  nil 

1K1.191 

10,088 

7.074 

8,186 

7308 

7,911 

5.156 

1  171 

4.577 

5.813 

62,750 

51,067 

47,547 

33.763 

20.77  4 

■3s.  411 

87,361 

28.543 

25,011 

27.11:. 

23.926 

25,200 

27.17" 

•2.-..:.4.-, 

705,779 

675,820 

717,820 

530,726 

.-.77-1H 

556120 

542,806 

568,962 

6092236 

594,378 

586,362 

542,242 

50  431S 

598  963 

7.10  993 

90338 

81,854 

50.879 

71.314 

83,071 

l-<vr:j.ii,-.7 

1,702 

1.777.017 

1  521369 

1,01.3.442 

1356,595 

1389,461 

1,11 

1392334 

19347 

14,204 

1 1.236 

11373 

11.177 

7  1 

-  744 

6..  15  4 

21,177 

18,987 

17.1-4 

15,545 

10.237 

11  039 

12.:,:  13 

s.llH 

.-.1 1370 

516.107 

11:.  -12 

921.7-0 

617.300 

.. 

.. 

209,548 

248314 

291.076 

170.007 

305.278 

710 

1,628 

190 

325 

7s 

130 

32 

401 

4 

3.122 

6,283 

830 

1,182 

365 

:;  1.-, 

140 

1.712 

12 

12314 

11.4:12 

11,648 

11315 

12.616 

15,618 

156,720 

135,410 

140317 

!  2.1.074 

133,730 

127303 

135,705 

157321 

31371 

31376 

25,278 

17302 

33,173 

34,815 

35,605 

184374 

455,044 

451.03m 

501,669 

334368 

110.100 

311,119 

395.943 

737,701 

799322 

805,179 

751300 

707,08 

(112,177 

619,456 

671317 

18,720 

7.3,772 

63319 

54,913 

68,457 

58,964 

265,2 13 

366,131 

143,656 

•4O7.102 

335346 

363,083 

186, 168 

106,734 

24.807 

17.232 

•24.321 

15381 

11.093 

•2i.o.-,7 

12.-14 

2</.25t 

149.772 

90,030 

96.(1  '4 

68,410 

124.498 

68,378 

124,347 

26,161 

30344 

39.0.1.-, 

38317 

31,249 

30,121 

2  4.701 

26348 

72.212 

105,188 

104302 

- 

78,086 

01.107 

53,978 

S»31i 

55.141 

66,000 

59332 

72,686 

61,569 

- 

69,012 

177322 

1  19,  86 

141,093 

185,365 

1-2,225 

208354 

110,778 

103,183 

78,581 

91,834 

109354 

114,833 

109,163 

116,350 

114.122 

287,618 

271,406 

426.519 

41.-,..-.-  4 

516  016 

01. 1.870 

629,459 

101,835 

110,594 

123,610 

108396 

118.378 

128,722 

126,095 

136.011 

374,247 

405.513 

299,100 

344347 

33.7.172 

142 

24,133 

22.483 

47332 

70.176 

60,911 

45. 107 

10.605 

40.746 

4s. 17; 

156,500 

181  560 

798,296 

734,879 

519.511 

■ 

446,279 

389385 

169.511 

2:10.319 

215  935 

212.327 

-220  087 

199,608 

161,650 

191,024 

2,501,198 

4,975,790 

4,231,019 

3,9 1 

4,034,415 

3,877.179 

3,31  i 

2,261  580 

2.807.363 

31313 

47,608 

41.342 

52  028 

30.-3 1 

43.945 

..'..200 

45,761 

1325359 

3,610370 

2,120364 

2,857,842 

2,445.249 

1,71 

1,975,865 

2.465.000 

1,9170. '7 

51,874 

71,627 

5S.073 

911.012 

• 

I -,02.-. 

72.719 

1  .".1-1 

182,100 

3,7ir 

.'.071 

4,081,265 

4,471,790 

3,180,543 

3.780  5  ■  ■ 

15364 

4,11  :  1 

S.450311 

2.5  47       1 

2,46 

3.1124,005 

3,59 

S,  453,407 

2,711 

2  7.-2  02S 

!'  :•  593 

2377 

112,968 

113,175 

111,779 

92  so:. 

77.127 

75,915 

65>20 

67,749 

1,025,568 

1,033374 

925  SI  - 

751,587 

555,558 

549,534 

14,727 

12,076 

10.868 

8,144 

-.1.10 

0.4-3 

-  "".1 

8,587 

10,862 

124,647 

111343 

96,720 

85,442 

87,568 

62  1-0 

9O300 

J6318 

95,003 

2.791,662 

3,156,348 

2373310 

S,01f 

3,100382 

2371      1 

3,01.7  567 

.  '-.741 

3,303,399 

2,023,143 

2:512.592 

2,iou.4:',i 

238 

2,764,721 

_  -  8,118 

2.545,639 

2332344 

2361371 

1378,156 

1,495.972 

2,228,791 

2,637332 

3,766339 

3,032,169 

S.069,131 

5,439,955 

1,746,444 

57,058 

'      it 

50.420 

58313 

52.793 

56,926 

52  -27 

65.525 

859,639 

1.047,171 

1,074,943 

1,288, 158 

1329,505 

1/102,591 

1,007,397 

si  0.-41 

305.27:' 

364,485 

3N4.07O 

4113.1.1.3 

370.101 

368,843 

370,923 

387,212 

355,288 

300, 13S 

410735 

41.1,107 

.511,3:16 

403.HMI 

398,353 

375,015 

375,192 

16.871 

20,956 

20.307 

-21.0.19 

21,128 

19,939 

24.213 

24,597 
406,448 

378,275 

■ 

440,360 

419,401 

454,704 

415,181 

•     • 

H3374 

140,467 

120,283 

118.415 

98,75  ! 

82,506 

65,057 

19353 

54,608 

4S.77S 

225.S35 

ls3.0-.io 

119,140 

92394 

99305 

71-! '4 
-•  5,1 1 6 

180  792 

194,025 

213,090 

184,409 

ISO.  469 

164,569 

155347 

200.131 

248,218 

245.867 

277,602 

261,683 

191,380 

202385 

360,737 

321,53* 

20.789 

18,535 

22,882 

20,187 

18,103 

2.1.170 

17300 

20711 

14,834 

817,495 

785,779 

762,516 

652,04) 

694,151 

-.2231a 

988^27 

953.799 

1,031.440 

-73  023 

1,018,420 

1,058380 

LH9.943 

S.1S7.767 

-  .2JI33 

943,126 

■ 

1,091,922 

1,000.535 

1,186.705 

1,169.4 SO 

1,458,462 

I.237.ir72 

1320,1 

15,508 

16.257 

17.H-19 

22,988 

28,011 

S2.0SS 

30,161 

29,9  .7 

36,031 

374.120 

412,438 

161.691 

618,490 

555.4,32 

71- -37 

654,066 

721307 

359,202 

359,670 

163,671 

424,153 

422,530 

153,235 

1  <;.-77 

503,683 

472,016 

517.901 

0112.0-1 

644386 

576,207 

590.933 

431382 

520,065 

973,557 

936,946 

1.078,277 

1,46336 1 

1373,152 

1,127,574 

1,392  oe 

3,456.180 

1,689,223 

215,882 

194,700 

192.340 

231.997 

229,817 

241.572 

274378 

286,23* 

£76373 

327.110 

348,019 

315,606 

559.352 

552.572 

768,605 

618,051 

720, 7  "5 

451,728 

418.234 

71  --7 

636,600 

305,034 

749.704 

813337 

633,209 

755,7901 

77.390.435 

94,401*85 

102381356 

105,080,863 

130.'  a 

130,186,085 

155,12 

163,002,262 

177.146,628 

3,368301 

582.463 

2,103.599 

i  ".598 

2338,947 

2,397,187 

2,685.365 

2.446.906 

2,546,760 

2,1-1.070 

590,774 

618343 

644,343 

656391 

010.227 

6114,411 

612318 

616.050 

1,065,468 

1,179,255 

1.211.791 

1,219,488 

1,126,247 

1,063306 

1,065.407 

1,049,311 

•7.105 

4,590,907 

5,53-1,110 

4,958,563 

4,455,733 

4,707,804 

4.27  4,274 

3,939,338 

&843.791     1 

3,7»t,'(£S 

381,558 

«S,35l 

169.2S2 

832,028 

2,631,038 

439,208 

616,499 

547.752 

588,761 

507  503 

390.1--4 

341,186 

303.3D2 

46.405 

77,728 

05.243 

52310 

68302 

65,745 

53.124 

213.177 

312,493 

243,013 

159,704 

101,017 

169302 

135,119 

518,360 

560.990 

601,849 

540,769 

564,1  14 

589,3175 

671,162 

732,951 

2,868,261 

3,520,342 

2,797,274 

2,547,416 

2365,074 

2,743.814 

2,892,107 

2,71S,499 
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Tabus  III. 


Ci mux  Trade.     (German  figures.) 

German  Exports  (1884-1894),  to  all  Countries,  of  Dyes, 
Aniline  and  Similar;  and  Spirits  of  all  Kinds. 


Year. 

Dyes,  Aniline  and  Similar. 

Spirits  ofall  Kinds. 

Kilos. 

Marks. 

Kilns. 

Marks. 

1884 

4,822.800 

86,167, 

75,133,600 

32,567, 

1885 

L.646,100 

84346,000 

89,727,600 

28,681,000 

1886 

6,702,400 

38  776,000 

76,689,600 

2't.4l'.i.iKio 

1885 

6,644,400 

42,539,000 

58,237.500 

18576, 

Isss 

6,906, > 

10,055,000 

35,956,000 

12,023,000 

1889 

6,974,800 

38,361,000 

32,459,000 

13,761,000 

[890 

7,279,700 

37,854,000 

38.786,500 

14,796,000 

1891 

8,679,900 

44,267,000 

2 1, 008,900 

10,470,000 

1892 

10,725,100 

52,553.000 

16,865,400 

4,65! I 

1893 

tl,559,( 

53,176,000 

16,057.700 

4.6S2. i 

1894 

12,363,100 

53,183,000 

16,955.500 

4,820,000 

Exports  and  Imports  of  Plate  Glass. 

e 

Exports  of  plate  (-lass  from  England,  18S4 272. ^:; 

1894 72,835 

Imports  of  plate  glass  into  England,  188* 107.977 

„                    „                     „              ism 330,045 

Tims,  in  10  years  our  exports  have  decreased  73  per  cent., 
whilst  our  imports  have  increased  nearly  100  per  cent. 


German  Exports  (1885  to  1894)  to  the  United  Kingdom. 

Marks. 

18S5 162,797,000 

1886 W2.741.000 

lss7 480,764, 

1888 V79,875,000 

1889 646,737,000 

1890 189,526,1 

Is:. I 679,307.000 

1892 628,980,000 

1893 (9,91 

is'.n  631,812,000 

V'        Tables  I..  11.,  and  III.  abstracted  by  T.  Burton, of  the 
staff  of  the  London  Chamber  <>f  Commerce. 


I'rice  of  Plate  Glass  per  Square  Foot. 


Area  of  Plate 
in  Square  Feet. 

1S02. 

1835. 

1856. 

1862. 

1884. 

lss:,. 

1895. 

s.  tl. 

s.  d. 

S.  it. 

s.  d. 

s.  d. 

s.  d. 

,d. 

10 

15     3 

9    5 

4     6 

3    7 

2     8 

2     3 

1     8 

20 

32     0 

14    0 

5     i 

4    0 

2     '.' 

2     4 

1     9 

30 

40  11 

18    9 

6    2 

4    7 

2  11 

2     5 

1  10 

4(1 

67  10 

23     2 

6    6 

4  10 

3     0 

2     5 

1  lo 

100 

•■ 

•• 

2     8 

2      O 

Production  of  Plate  (Jlass,  in  Square  Metres,  per  Annum. 




1860 

1860. 

1868. 

1875. 

1880. 

1890. 

Is;.;;. 

18  < .. 

2iio. 

90,000 
60,000 

3511.0(10 

305.000 

110,000 

70,000 

350,000 
380,000 
110,000 

120.1X10 

s II 

325,000 

SIC. 1 

425,000 

1,015,000 
800,000 

690, 

810.000 
1,080, > 

oS7,iiiiii 
1.732. 

450.000 

1.300,000 

835,000 

960,000 

1,799, 

Salt  Decomposed  in  the  Leblaxc  and  Ammonia-Soda  Processes  (including  Scotland). 


1895. 

1894. 

1893. 

1892. 

1891. 

1890. 

If  89. 

ISss. 

1S87. 

lss,:. 

1885. 

Tons. 

4.8.173 
I2s,.;i  i 

Tons. 

I31.2'.is 

361,603 

Tons. 
467,662 

349,609 

Tons. 
519,593 

304,S'J7 

Tons. 
667,863 
278,628 

Tons. 
i;o2.7<;:i 
252,260 

Tons. 

-.S1.2II3 
219,279 

Tons. 

..110.312 
212. lsl 

Tons. 
577,381 

Tons.        T,.ns. 
584,323     598, '• 

137,22m      1' '  " 

T  otal      ,  ,  .  , 

830,787 

795,'.»01 

817,171 

S2U'.Kl 

810,391 

S.V..029 

803,482 

802,493 

736,017 

721,513      713,128 

Ammonia-soda 

PerCent. 

■is  -i; 
51-4 

PerCent. 

54 '6 
45"4 

PerCent. 
57*2 

•2'S 

PerCent. 
63"0 

37-0 

PerCent. 
67"09 
S2"91 

PerCent. 

70-4 
29'6 

PerCent. 

72  -8 
27 '  2 

PerCent 

7;):. 
26*5 

PerCent. 

7s-  ■ 
21-6 

PerCent. 

80*9 

rri 

Pel  Cent. 

s:;-s 
1 1.-  ■_• 

Imports  of  Haw  and  Refined  Sugar  into  the 

United  Kingdom. 


Year. 


Raw  Sugar. 


Refined  Sugar. 


T.iis. 
9902279 
1,017,854 
982,619 
969,187 
807.050 
897,761 
8922418 
S77.1SO 
785,870 
810,866 
814,732 
si  1.847 
896.S32 
843,034 

Tons. 

l:.s/.i.:,l 

164,272 

213.33, 

266,908 

3ls.:tr,i 

350,538 

344,462 

151,197 

V'.'S.s7s 

566,106 

[S"  I'' 

531  209 

:.7s.ls7 

715,533 

720,368 

-Hoard  of  Trade  Returns. 


Government  bounties  annually  granted  by  Europe,  exclu- 
sive of  Russia,  Sweden,  and  some  minor  countries  : — 

e 

Germany 1,150, 

France 2,000, ' 

A  ust  ria 400, 

Belgium 1/100,000 

4.50P,0»0 

In    round    figures   the  total   bounties    probably   coin.,    to 
5,000,0002.  a  year.— Prod.  Market  Review. 

The  bounties  in  France  and  Germany,  calculated   at   per 
ton  of  sugar,  are  as  follows  : — 

C    ,v.  ./. 

I'. ,rawsugar 2    7   6 

Germany,  raw  sugar 15    0 

\  I   -TIM  IB     HOUNTV. 

*.    d. 
Raw..'. 1     4 

Refined 1  11 
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Abstract  of  Report  of  the  Committee  of  Council  on 
Education  (England  and  Wai.es),  1893-94. 

ELEMENTARY  SCHOOLS. 
Page  IX. 


Year. 


On 
Register. 


Increase. 


Average 
Attendance. 


Increase. 


Per  Cent. 

Per  Cent. 

[892 

5,006,979 

3-78 
(Report  189*). 

•• 

1893 

5,126.373 

2-88 

4,100,030 

|VI| 

5,198,741 

1-41 

4,225,834 

3-07 

Page  IX. — Percentage  of  Children  in  Average  Attendance. 


1893. 


Annual  Giants. 


Increase. 


Day  schools 

Evening  continuation  schools 
lit 


£ 
S,926,641 
91.640 


£ 

113,4111 

15,873 
48,880 


Cost  pet 

Child. 

Schools. 

1892. 

1893. 

1894. 

£    s.    d. 

1  17     9 

2  8    42 

E    ».   ./. 

1  17    6J 

2  8    li 

£    s.  d. 
1  18    U 

2    s    9j 

Page 

XX 

— Gocernm 

cut  Grant  per 

Child. 

Increase. 

Voluntary  schools 

Board  schools 

Combined  schools. 


s.  d. 

18  2} 

19  i; 
is  : 


».  </. 

o  0i 

II  21 

o  14 


*  Voluntary  Schools.     Conlrib 

utions  per  Child. 

1892.                                1893. 

1894. 

*.    d. 

i;  ioi 

s.    d. 
6    8i 

s.   d. 
6    6J 

*  Board  Schools.     Rate 

per  Child. 

1892. 

1893. 

1894. 

£    s.   d. 

1    1    3i 

s.    d. 
19    9J 

s.   d. 

18    4| 

Page  XI. — *  Voluntary  Schools. 

Total  of  Contributions. 

1S92. 

1893. 

1894. 

£ 
798,777 

£ 
608,949 

£ 
808,553 

*  These  figures  include  only  the  amounts  shown  in  the  school 
accounts  as  applied  to  the  maintenance  of  the  schools  ;  not  on  pro- 
vision of  new  schools,  or  structural  alterations  or  extraordinary 
repairs. 


*Board  Schools.     Rates, 

Total. 

1892. 

1893. 

1894. 

£                                     £ 
1,701,371                          l,70.i.r,21 

£ 
1,724,238 

*  These  figures  include  only  the  amounts  shown  in  the  school 
accounts  as  applied  to  the  maintenance  of  the  schools  ;  not  on  pro- 
vision of  new  schools,  or  structural  alterations  or  extraordinary 
repairs. 

Free  Schools  and  Scholars. 


Year. 


Sri |s. 


Scholars. 


Not  Free. 


1893 

1S94 


15.914  1,236,867 

16,289  out  of  19,709'  inspected     4,377,741 


B89.506 

.821,0110 


*  This  number  includes  the  schools  to  which  the  grant  was    paid 
without  actual  inspection. 

Refused  fee  grant :  1893  =  132;  1894  =117. 


Pagt   XII. — Evening  Continuation  Schools. 


Y  ....               Departments 
inspected. 

Scholars  nn 
Register. 

No.  of       „ 
Teachers.    Giant. 

Before        new            1,977 

evening  code. 
1891 3  742 

115.5S2 
260,6S3 

3,037  men      45.H67 

(1893) 

701  women     91,540 

(3,818  schools) 

The  bulk  of  the  students  take  reading,  writing,  and 
arithmetic.  Next  most  popular  are  geography,  needle- 
work, and  shorthand  ;  then  vocal  music,  life  and  duties 
of  the  citizen,  book-keeping,  mensuration,  history,  and 
domestic  economy;  drawing  is  taught  in  1,213  schools, 
science  in  S03,  and  manual  or  technical  instruction  in  281. 
( If  subjects  for  women  only,  cookery  was  taught  in  468 
schools  (in  1893  in  243  schools),  laundry  work  in  26, 
dairy  work  in  2,  and  housewifery  in  23.  The  opening  of 
the  clauses  to  persons  over  21  gears  of  age  has  added  37,043 
to  the  regist,  is.  Much  assistance,  pecuniary  and  otherwise, 
has  been  obtained  from  county  councils  and  co-operation  of 
universities,  &c. 

Page  XIII. —  Schools  for  Blind  and  Deaf. 


Schools. 


Scholars. 


Schools  Grant 

I    on  inspected 
inspected.  Schools. 


f  1,341  blind  ) 
I  2,755  deaf    j 


33 


£ 
1,931 


s.  d. 
0    9 


Page  X  VIII. — Grants  to  University  Colleges. 

Total,  15,000/.  They  must  send  an  annual  statement  of 
accounts  and  report  to  the  Department,  and  until  it  is 
received  the  Treasury  will  not  pay  the  grant.  All  (except 
Bedford  College)  in  England  have  day  training  colleges 
attached,  and  the  three  Welsh  University  Colleges  (which 
also  receive  12,000/.)  have  also  such  day  training  colleges 
attached. 

Page  XIX. — Elementary  Schools.     31s/  August  1894. 

19,756  day  schools    for  inspection  and   claiming  grants, 

having  30,169  departments,  under  separate  head-teachers 

Accommodation 5,873,098 

No.  on  register 5.235,887 

Average  attendance 4,254,314 

Some  of  the  above  schools  may  have  been  examined 
twice,  others  not  at  all,  during  the  year,  owing  to  change  of 
date  of  examination. 
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>*o.  of  Children.  l'er  Cent. 

t'nder  7  years  of  age 1.635,791  Increase  of  population  during  vear 1"  109 

Between  7  »ndW  yews 3,384,482  accommodation,  70.327  places  .  =1-22 

Between  13  am!  It  years 181.18b 

OverUyears «,S29  ■•          scholars  on  register,  7M68. .. .  =1-41 

Present  at  inspection 1,802,208  „          average  attendance,  125,804. . .  =  3-07 

Pagi    XX. — Evening  Continuation  Schools,  1894. 


inents. 

Principal  Teachers. 

Scholars. 

Schools. 

(  vrtilicated 
Total.                  by 

Department. 

Total.          Pay  no  Fees. 

!?££.      »-M-       *-»■      £Z* 

S31S     |        3,742 

3,037  men         2,822  men 
Tol  women       623  women 

266,683              103,233 

32.312                155.459                  41,839                  37.043 
or  12-13     :       or  58-29'          6rl5'69     ,       orlS-89% 

3,738                  3,445 

Grants  are  paid  upon  the  amount  of  instruction  given  to  each  scholar;  not,  as  formerly,  upon  the  average  attendance. 
P  age  XX. — 2,822  masters  and  C23  mistresses  were  certified  by  Pepartrueut. 


Page  XXIV. — Elementary  School  Accommodation. 


Year. 


1870 
1894 


For  Per  Cent,  of 

Scholars.      Population. 


Increase  of. 


1,878,584 
5,832,941 


8'75 
W44 


In  board  schools 2,199.111 

„    voluntary 1.7 


hut,  compared  with  1893,  the  number  of  places  in  voluntary 
schools  had  diminished  by  20,465,  while  places  were 
increased  by  90,792  in  board  schools. 


Cost  of  Schools  ami  Teachers'  Ri  sidi  net  s. 

(1.)  1870 — 1882  (Dee.  31st). — New  or  improved  accom- 
modation for  280,146  scholars  (1,572  schools  and  933 
n  sidences)  :  — 

£ 

Building  grants  from  Department 3U. 

Local    contributions    (voluntary  and    rates?), 
exclusive  of  sites  given  gratuitously 1,348,169 

Total 1,660,369 

Page  XXV. — (2.)  The  gTeat  majority  of  the  remaining 
4,775  voluntary  schools  (1,475,0C0)  which  have  come  under 
inspection  since  1870,  have  been  erected,  enlarged,  or 
improved  without  Government  aid  at  a  cost  estimated  at 
least  at  7,000,000/.  up  to  1891.  Large  sums  have  been  spent 
since,  hut  there  are  no  reliable  returns. 

(3.)  On  security  of  rates,  2,024  school  boards  have  pro- 
vided 2,211,299  Bchool  places,  the  estimated  cost  per  child 
being  13Z.  6s.  dil.  This  includes  the  sites  (the  cost  of  which 
is  often  ver_  considerable),  laboratories,  workshops, 
laundries,  cooking  kitchens,  school  board  offices,  &o. 

The  amounts  of  loans  for  building  have  increased 
rapidly :  — 

i.     i.  ,1. 
1888—1889 779,568  13    5 

1889  1890 8t&594  15    8 

1890  1891  1,038,905     I    6 

1891—189! 1.313.30113    2 

1892    1883 1,815,865    9    1 

1893—1894 1,939,318  19  LO 

ISM     1895 2,580,79!  14    3' 

Page  XXVI. — (Total  advances  of  Public  Work-  Loan 
Board  to  March  31st,  1894  =  1 6,522,393/.,  of  which 
1,622,189/.  have  been  repaid. ) 

(4.1  1,297  voluntary  schools  have  transferred  to  school 
hoards,  and  a  number  of  schools  under  private  manage- 
ment also,  but  on  this  point  there  is  no  definite  information. 

*  Nearly  double  ls91     1S92  .  thrice  1-"-  ISs  •. 


Children  of  School  Age  (3 — 13).     Estimated  by 

licgistrar-Genei  u!. 

Iu  1881  =  23-9  per  cent,  of  population.  In  1891=23-2 
per  cent. 

It  is  estimated  Jths  might  be  expected  to  atteud  elemen- 
tary schools. 

Making  due  allowance  for  sickness,  -weather,  &c,  it  is 
estimated  that  school  seats  should  be  provided  for  £th  of 
population  =  5,010,12"  places.  The  provision  (5,832,944) 
is  in  excess,  but  is  not  evenly  distributed.  Generally, 
however,  the  seats  are  in  excess  of  £th  of  the  present 
population. 

( (f  children  of  class  usually  found  in  elementary  schools, 
there  were  in  1894  : — 

Page  XXVII. 


Age. 

Estimated                   v„m,„.                 Percentage 
Number  at  Middle             Number              of  Children  on 
of  Year.                 on  Registers.              Register-. 
1 

5-7 

5—11 

11—13 

1,21';.-;-                      1,109,722                       91-12 
2,379,293                         2.313,370                           98-49 
1,151. Ho                          991,112                         sin- 

4,744,541 

4,444,204                           93-67 

Return  showing  the  Ndmbkr  of  Scholars  for  whom 
Accommodation  was  provided,  Average  Number  in 
Attendance,  Annual  Grant  Paid,  and  Paktii  oxars 
of  Income  and  Expenditure,  1S94.     England. 


Voluntary. 

Board. 

s.'.'-;. 
2,113,932 

20302 
3,646,830 

2,410,450 

1,689,21 4 

t         «.    ,1. 

£        s.   d. 

Annual  gi  ant  Is. -2  93 

2,184,653  It;    0 

1.003,349  15    3 

Income  1891-92:— 

2,076,104    •'  10 

1,494,603    3    ii 

I    is     s 
2,7  4t     2     1 

1,028,989    7    2 
158,059  11     7 

o    1    Si 

i)   0  ii! 

Prom  voluntary  contributions 

804,523   I-  11 

1,670^68  in 

(including      collections       in 

church)  or  rates. 

Prom  voluntary   contributions 

0    6    s 

0  19    95 

(including      collections      m 

church)  or  rates,  per  head, 

From  school  pence 

215,917  19     6 

45,526  IS    - 

per  head  . . . 

0     2    0) 

o   o   «S 

books     (in    addition    to 

S.VJs;  is    3 

15,521  11    1 

school  pent 

Prom  Science  and  Art  Depart- 

H2,937   8    S 

6&3U    5    0 

ment. 

ii.:y-  is  ii 

26.311     4    5 

4,456,418    ,-i  In 

1,048,741  10    2 

. 
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Voluntary. 


Board. 


Expenditure  :— 

Salaries  of  teachers 

Hooks  and  apparatus 

Miscellaneous    (repairs,   furni- 
ture,   cleaning,     rates     and 

taxes.  Aa\l. 


£      s. 

3,447,005  16 

288.519  1 1 

7SH.-233    4 

il. 
10 

n 

4 

£ 

3,100,575 

239,983 

TO.",.]  V.i 

1,510,758  15 

2 

1,045.707 

Return  made  to  the  Department  of  Science  and  Art 
relating  to  Technical  Education  in  Great  Britain/ 
and  Ireland,  1895. 

The  following  refers  to  the  returns  actually  made  by  the 
different  local  authorities  and  only  to  sums  expended 
specifically  on  technical  education  and  obtained  by  special 
rates  raised  under  the  Technical  Instruction  Acts. 

The  actual  expenditure  in  England,  Wales,  Scotland,  and 
Ireland  for  the  year  1893-94  was  647,631/.  18.s\  "</ ,  and  the 
estimate  for  the  year  1894-95,  737,420/.  15s.  Id. 

41  out  of  the  49  county  councils  in  England  (excepting 
the  county  of  Monmouth)  are  applying  the  whole  of  the 
residue  received  under  the  Local  Taxation  (Customs  and 
Excise)  Act,  1890,  to  technical  education,  and  the  remaining 
S  are  devoting  part  to  that  purpose.  <  If  the  councils  of  the 
Gl  county  boroughs,  55  are  devoting  the  whole  of  this 
residue  and  5  a  part  of  it  to  the  purpose.  In  Wales  and 
Monmouth  practically  the  whole  is  dedicated  to  technical 
education. 

In  Scotland,  21  out  of  the  33  county  councils  are  using  all 
this  residue  and  9  part  of  it  for  technical  education.  Only 
3  are  using  none  of  it  for  that  purpose. 

In  Ireland,  9  local  authorities  are  making  grants  for 
technical  education.  In  the  year  1893-94,  4,3397.  9*.  Hi/. 
was  thus  expended.  Eor  the  year  1894-95,  the  estimate  was 
1,748/.  lC.s.  6d. 

(a.)  The  rough  notes  attached,  where  chapter  and  verse 
are  given  for  each  statement,  together  with  the  impressions 
I  have  gained  from  their  Reports,  show  that  the  impressions 
of  the  Royal  Commissioners  are  that  the  German  and  other 
Continental  teachers  in  technical  institutions  are  — (11  more 
practical  than  in  England  ;  (2)  travelled  men  :  (3)  linguists  ; 
(4)  acquainted,  by  practically  working  in  them,  with  pro- 
cedure in  foreign  manufactories. 

(.&.)  That  the  training  in  Continental  technical  institu- 
tions is  far  more  practical  than  in  England,  and  that  the 
heads  of  manufactories  as  a  rule^insist  on  or  encourage  the 
working  of  their  young  workers  in  evening  continuation 
classes. 

(c)  That  theoretical  teaching,  although  carried  on  so 
far  as  necessary,  is  regarded  as  of  less  importance  than 
applied  science. 

(</.)  That  languages  are  more  largely  learned  by  technical 
students  than  in  England. 

(e.)  That  drawing,  and  anything  training  the  use  together 
of  the  hand  and  eye,  are  of  great  importance.  This  (in 
my  opinion,  G.  T.  H.)  is  now  pretty  thoroughly  done  in 
England. 

(/.)  That  modern  technical  training  is  not  so  good  as 
apprenticeship,  hut  as  the  latter  is  going  out  of  fashion,  tie 
training  institutions  are  now  essential. 

First  Royal  Commission  on  Technical  Instruction,  1882. 

This  is  a  preliminary  report  on  technical  education  in 
France  and  Italy,  by  Bernhard  Samuelsou,  Henry  E. 
Roscoe,  Philip  Magnus,  John  Slagg,  Swire  Smith,  and 
William  Woodall. 

Page  5. — Elementary  education  much  neglected  in 
France  until  within  15  or  20  years  before  1882. 

Page  G. — Conscripts  who  could  not  read  or  write  equalled 
47-8  per  cent,  in  1833;  23  per  cent,  in  18GG-67;  15  pet- 
cent,  in  1880. 

In  the  principal  industrial  centres  this  was  not  so  had — 
t'.'T  per  cent,  in  18G6  and  5-2  per  cent,  in  1882. 

Pages  7  and  25. — As  early  as  June  1881  primary  educa- 
tion was  free  in  Paris  and  many  large  provincial  towns  of 
France,  and  in  many  of  the  rural  communes. 


They  speak  highly  of  lectures  delivered  on  science,  &c.  in 
Paris  gratuitously  by  men  of  "  world-wide  reputation  "  ; 
such  were  those  of  the  College  de  France  and  the  Conserva- 
toire des  Arts  et  Metiers. 

There  were  in  1882  over  100  art  classes  for  adults  in 
Paris. 

There  were  superior  elementary  schools  (Eeoles  primaires 
eomplementaires)  for  literary  and  technical  instruction, 
either  free  or  very  cheap.  Here  instruction  in  weaving, 
dyeing,  &c.  was  given  among  other  subjects. 

Paye  23.  —  After  passing  through  elementary  schools  the 
children  (12  years  of  age)  are  examined,  and,  if  they  fail  to 
show  sufficient  knowledge,  are  not  allowed  to  work  full  time 
( 1  2  hours)  in  workshops  and  factories  until  they  reach  the 
age  of  15. 

Seeond  Report  of  the  Royal  Commissioners  on  Technical 
'instruction,  Vol.  I.,  1884. 

Page  148. — Some  idea  of  the  thoroughness  of  the  technical 
instruction  on  the  Continent  may  be  gained  from  the  fact 
that  in  the  classes  in  weaving  at  the  weaving  school  in 
Vienna,  the  students,  all  of  whom  are  said  to  he  practically 
familiar  with  the  loom,  are  given  pieces  of  cloth  sometimes 
composed  of  such  mixtures  as  silk,  mohair,  wool,  and  cotton, 
aud  are  expected  to  dissect  them  thread  by  thread,  to  deter- 
mine the  "counts"  of  warp  and  weft,  and  to  count  the 
length  of  each  required  for  weaving  a  yard  of  the  cloth  and 
the  cost  of  the  individual  constituents  and  of  the  finished 
cloth.  All  this  work  is  done  under  the  supervision  of 
practical  men  acquainted  with  the  usage  in  the  foremost 
manufactories  of  the  principal  weaving  districts.  At  this 
school  all  the  students  study  theoretical  chemistry,  but  only 
those  going  in  for  dyeing  study  practical  chemistry,  and 
they  take  a  course  of  one  or  two  years  at  it,  and  many 
students  pass  out  into  employment  as  "  qualified  dyers  " 
without  any  apprenticeship. 

Page  281. — The  Commissioners  state  that  the  managers 
and  foremen  of  Continental  dyeing  establishments  had 
"  high  scientific  knowledge  combined  with  practical  train- 
ing," and  that  in  France,  Italy,  Switzerland,  Germany. 
Austria,  Belgium,  and  Holland,  "  in  nearly  every  factor}-  or 
industrial  establishment  of  importance,  the  directing  skill 
was  supplied  by  men  who  had  supplemented  a  scientific 
education  by  foreign  travel."  They  add :  "  In  chemical 
knowledge,  the  heads  of  departments  in  colour-making  and 
dyeing  establishments  are  almost  invariably  superior  to 
those  of  England,  where  Englishmen  educated  only  in 
England  are  employed." 

Page  297. — They  add  on  page  297,  as  regards  calico- 
printing,  &c.  in  Alsace  :  "  It  is  a  noteworthy  fact  that  in 
nearly  every  instance  the  employers  and  foremen  of  the 
establishments  we  visited  were  men  of  high  attainments. 
A  great  proportion  of  them  speak  English,  aud,  from  frequent 
intercourse,  with  English  machine  makers  and  printers,  they 
are  able  to  obtain  accurate  information  on  all  matters 
relating  to  the  development  of  their  industry." 

Page  343  to  346. — In  referring  to  the  ironworks  of 
Westphalia,  the  Commissioners  describe  their  visit  to  the 
Union  Works,  of  Dortmund,  as  typical  of  the  iron  and  steel 
industry  of  Westphalia. 

All  boys  under  18  are  compelled  to  attend  the  Fort- 
bildung  schools  of  the  town  on  two  or  three  evenings  weekly. 
An  overseer  at  the  works  examines  the  register  showing 
the  attendances  of  the  hoys. 

They  state  that  "the  managers  have  received  the  usual 
German  technical  training,  are  thoroughly  familiar  with 
English  works  and  proficieut  in  the  English  language." 

Page  346. —  Re  the  military  system  on  the  Continent. 
one  of  the  managers  at  the  Union  Works  at  Dortmund 
(Westphalia;  considered  that  it  unproved  the  men  in  most 
ways,  the  three  years'  military  service  making  him  superior 
in  many  respects.  He  would  personally  prefer  a  man  as  a 
workman  after  he  had  passed  through  his  military  term. 

Page  383  to  the  end  (page  540). — The  Commissioners 
describe  the  various  training  institutions  in  the  United 
Kingdom,  including  King's  College,  Royal  School  of  Mines, 
and  Royal  College  of  Science,  South  Kensington,  City 
Guilds  Institutions,  &c. 
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They  refer  on  page  402  to  the  34  subjects  in  which  the 
City  Guilds  Authorities  examine  students  in  technical 
subjects. 

From  page  505  to  540  they  give  their  conclusions  on 
their  researches.  They  consider  that  we  still  retain  the 
lead  in  most  technical  work,  but  that  Continental  nations 
are  advancing  more  rapidly  than  we  are. 

They  introduce  our  machinery  and  methods,  and  improve 
upon  them  in  many  cases. 

Page  508. — The  Commissioners  point  out  that  the  (  on- 
tinental  technical  schools  are  almo>t  entirely  supported  by 
the  State.  Tbey  say:  "Your  Commissioners  cannot  repeat 
too  often  that  they  have  been  impressed  with  the  general 
intelligence  and  technical  knowledge  of  the  masters  and 
managers  of  industrial  establishments  on  the  Continent. 
They  have  found  that  these  persons  as  a  rule  possess  a 
sound  knowledge  of  the  sciences  upon  which  their  industry 
depends.  They  are  familiar  with  every  new  scientific 
discovery  of  importance,  and  appreciate  its  applicability 
to  their  special  industry.  They  adopt  not  only  the  inven- 
tions and  improvements  made  in  their  own  country,  but 
also  those  of  the  world  tit  large,  thanks  to  their  knowledge 
of  foreign  languages  and  of  the  conditions  of  manufacture 
prevalent  elsewhere." 

Page  507. — The  Commissioners  point  out  that  the  early 
supremacy  of  the  Knglish  was  in  part  due  to  loss  of  energy 
and  capital  on  the  Continent  during  the  great  wars  of  the 
early  part  of  the  century,  and  mention  that  various  Acts  of 


the  last  century  rendered  it  penal  to  enlist  English  artisans 
for  employment  abroad  (these  Acts  were  repealed  in  1825), 
and  that  the  exportation  of  spinning  machinery  to  foreign 
countries  was  prohibited  until  the  early  years  of  the  present 
reign.  They  add  that  when  Continental  countries  began  to 
construct  railways  and  to  erect  modern  mills,  &c,  "  they 
found  themselves  face  to  face  with  a  full  grown  industrial 
organisation  in  this  country,  which  was  almost  a  sealed 
book  to  those  who  could  not  obtain  access  to  our 
factories." 

They  add  that  the  English  are  fully  alive  to  the  necessity 
of  technical  education,  and  are  doing  much  to  forward  the 
object.  Their  expressions  of  opinion  as  to  the  future  of 
the  movement  are  on  pages  514  el  seq.  They  are  not 
suitable  for  abstracting,  and  are  not  of  much  importance,  but 
the  conviction  is  stated  that  the  "  workshop  is  really  the 
best  technical  school  in  the  world." 

Vol.  III.,  pages  643  to  690,  contain  letters  showing  the 
opinions  of  employers  of  labour,  officers  of  trade  societies,  &c. 
in  the  United  Kingdom.  Generally  speaking,  they  refer  to 
the  great  value  of  museums,  &c,  and  to  the  teaching  of 
drawing,  but  there  is  a  good  deal  of  divergence  of  opinion 
on  other  questions. 

Vol.  IV.  contains  evidence  given  before  the  Commis- 
sioners by  various  persons,  teachers,  employers  of  labour, 
&c.  There  is  little  of  interest  as  regards  science,  the  bulk 
referring  to  drawing  and  ordinary  workman*s  employments. 

Vol.  V.  contains  accounts  of  various  colleges,  &c,  with 
plans,  &c.  of  their  workshops,  laboratories.  &c. 


The  President  then  read  the  report  of  the  scrutators, 
from  which  it  appeared  that  all  the  members  and  officers 
nominated  bad  been  duly  elected.  That  gave  him  the 
honour  of  announcing  officially  that  Dr.  Schunck  would  be 
kis  successor,  and  he  congratulated  the  Society  on  having 
for  its  President  one  who  had  contributed  more  to  the 
chemistry  of  natural  colouring  matters  than  perhaps  any 
living  chemist,  as  was  shown  by  researches  such  as  those 
to  be  found  in  the  Journal  of  the  Chemical  Society  (see 
annexed  list).  Dr.  Schunck's  scientific  industry  was  now 
.released  from  the  hindrances  of  business,  and  he  trusted  that 


health  would  be  given  to  him  to  crown  a  high  scientific  career 
by  some  further  discovery,  which  perchance  he  might  divulge 
at  our  next  Annual  General  Meeting. 


J.  Chem.  Soc. 

24.380 

1.  4"1 

12.  198 

19.  462 

5.56 

M.  1.  71 

M.  3. 144 
1873.  900 


Anthratlavic  acid. 

The  products  of  decomposition  of  chrysaimnic  acid. 

Colouring  matters  of  madd<  r. 

Products  derived  from  indigo-blue. 

Rubian  and  its  products  of  decomposition. 

The  substances  contained  in  the  lichens  employed 
for  the  preparation  of  archil  and  cudbear. 
I  Substances  contained  in  Boccella  tinctoria. 
I  Metbylaliztu'in  and  ethylalizarin 
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J.  Chciti.  Soc. 
1874.  720 

1878.  A.  885  ). 

1879.  A.  SS2  ) 
1879.  T.  528 

1879.  T.  589  ) 

1880.  T.  618  i 
1880.  A.  894 
1884.  A.  660  1 
1S.S7.  A.  972  ( 
1S85.  A.  1211  i 
1S89.  A.297  J 
1888.  T.  262  / 
1888.  P.  12    i 
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Colour  of  Nankin  col  ton. 

Indigo-blue  from  Polygonum  tinctoritun  and  other 

plants. 
On  indigo-purpurin  and  indirnbin, 

.n  the  purple  of  the  ancients. 

Chlorophyll  from  Eucalyptus  globulus. 

Constitution  of  cblorophj  11. 

Supposed  identity  ol  rutin  and  quercifcrin. 

A  new  acid  isomeric  with  anthraflavic  acid. 
Anthraflavic  and  iso-anthraflavic  acids. 
Anthrapurpurin  and  Havopurpurin. 

Note's  on  madder  colouring  matters. 

Purpurin. 

Mimiistin.  t -purpurin, and  purpuroxantbincarbonic 

acid. 
Ant-hraflavone  and  anew  dioxyanthraqiunone. 
I  terival  ives  ol  flavopurpuriii. 
Anthrarunri,    a.    new     dioxyanthraquinone    from 

jn-oxybenzoic  acid. 
Comparison    of   e-purpurin   with  purpnroxanthin- 

carbonio  acid,  and  on  anthrafiayone. 
m  benzdioxyanthraquinone. 
a-  and  £  nitro-alizarin  and  S-araido-alizarih. 
Xiiio  alizarin. 
Detection  of  alizarin,  iso- anil  flavopurpurius,  and 

the  estimation  of  alizarin. 


A.  Abstracts. 


M.  Memoirs. 


T.  Transactions 


Dr.  E.  Schuxck  proposed  that  a  cordial  vote  of  thanks  be 
accorded  the  President  for  his  able  and  thoughtful  address. 
He  did  not  propose  to  discuss  that  address,  but  he  might 
be  allowed  to  refer  to  one  part  of  it  that  greatly  interested 
him,  namely,  the  supposed  pre-eminence  in  technical 
matters  of  foreign  nations  as  compared  with  the  English. 
He  could  say  of  his  own  knowledge,  however,  that  English- 
men had  greater  natural  ability  than  perhaps  any  other 
nation,  and  therefore  any  technical  shortcomings  that  might 
exist  could  not  be  attributed  to  that  cause,  but  must  be  due 
to  lack  of  scientific  training.  In  that  respect  Germany  was 
first  in  the  race.  He  was  not  sure  that  in  discussing  this 
question  sufficient  weight  had  been  given  to  one  point. 
Much  had  been  said  about  the  work  of  the  great  corpora- 
tions in  assisting  techical  science.  But  was  it  not  possible 
that  there  might  exist  a  great  difference  of  sentiment  and 
opinion  on  this  matter  ?  The  greatest  importance  attached 
to  early  education  ;  and  when  tbey  found  parents  quite 
indifferent  to  their  boys  acquiring  a  profound  knowledge  of 
science,  languages,  and  everything  that  constituted  modern 
culture,  and  attaching  far  more  importance  to  cricket  and 
other  athletic  sports,  no  amount  of  financial  help  would  have 
anv  lasting  effect.  This  could  be  altered  only  by  influencing 
public  opinion,  and  could  best  be  done  through  the  instru- 
mentality of  societies  such  as  this. 

Sir  Henry  Roscoe  seconded  the  motion,  and  in  doing  so 
said  he  was  glad  to  learn  from  the  address  to  which  he  had 
just  listened  that  Mr.  Tyrer  did  not  take  a  pessimistic  view 
of  the  industry  in  which  tiny  were  concerned.  Neither 
did  he.  He  believed  that  their  Society  was  doing  a  great 
work  in  bringing  scientific  and  practical  men  together.  He 
was  astonished  at  the  progress  which  chemistry  had  made 
in  England  during  the  last  30  years,  both  scientifically  and 
practically.  They  must  not.  however,  lose  sight  of  the 
important  fact  referred  to  by  the  President,  namely,  the 
progress  of  their  Continental  competitors.  He  was  quite 
in  accord  with  Mr.  Tyrer' s  views  as  to  the  desirability  of 
establishing  a  teaching  university  in  London,  and  trusted 
that  before  many  years  bad  passed  it  would  he  an  accom- 
plished fact.  That  the  nation  was  making  satisfactory 
progress  in  recognising  the  necessity  and  importance  of 
scientific  research  was  proved  b\  a  fact  to  which  the  Presi- 
dent had  not  referred.  The  Royal  Commission  for  the 
Exhibition  of  1851  was  now  devoting  5,0007.  a  year  to  the 
maintenance  of  scientific  scholarships  in  various  departments 
of  industry.  This  was  only  one  instance  of  the  general 
interest  now  awakened  in  the  BUbject  of  scientific  education — 
a  subject  which  their  Society  had  don,-  much  ami  would  do 
still  more  to  encourage.  The  resolution  was  then  put  by 
the  President-Elect,  and  was  carried  by  acclamation. 

The  President  then  briefly  thanked  the  meeting. 


The  Council  for  1896-97  is  composed  as  follows:  — 

President : 
Dr.  Edward Schuncb,  F.U.s. 


Vice-Presidents: 


('has.  Dreyfus. 

Dr.  A.  Dupre,  F.R.S. 

Prof.  A.  K.  Huntington. 

A.  II.  Mason. 

Bovert  in  Redwood. 

Sir  II.  B,  Roscoe, F.R.S. 


A.  Gordon  Salomon. 

E.  C.  C.  Stanford. 

<;.  X.  Stoker. 

Dr.  T.  E.  Thorpe.  F.R.s. 

Prof.  W.  A.  Tilden.  F.R.S. 

Thomas  Tyrer. 


George  Beilby. 
R.  Forbes  Carpentei . 
R.  Le  Neve  Foster. 
Oscar  Giittnianti. 
Douedas  Herman. 
Dai  id  Howard. 


Ordinary  Members  of  Council : 

C.  C,  Hutchinson. 
Ivan  Levinstein. 
J.  S.  Me  Arthur. 
B.  E.R.  Newlarids. 
Sir  Robt.  Pullar. 
Win.  Thorp,  B.Sc. 


"With  the  Chairmen  and  Secretaries  of  Sections. 


Jh  mo ra  ry  Treasit rer 
E.  Rider  Cook. 


Hon.  Foreign  Secretary 
Ludwig  Mond,  F.R.S. 


Mr.  C.  C.  Hdtchinsom  proposed  that  Messrs.  Miall, 
Wilkins,  Randall,  and  Co.,  be  elected  auditors  for  the 
ensuing  year  at  a  remuneration  of  10  guineas.  This  was 
seconded  by  Mr.  Thos.  Fairley,  and  carried. 

Sir  R.  Hi llar  proposed  that  Mr.  E.  Rider  Cook  be 
re-elected  the  representative  of  the  Society  on  the  Council 
of  the  Imperial  Institute.     The  proposal  was  adopted. 

Mr.  Thos.  Macfahlank,  in  seconding  the  motion,  said 
that  as  a  member  residing  in  the  Dominion  of  Canada  he 
would  express  the  hope  that  Mr.  Cook's  activity  in  the 
position  he  was  to  occupy  would  contribute  towards  bring- 
ing into  existence  closer  trade  relations  between  Great 
Britain  and  her  colonies  and  dependencies  than  existed  at 
present.     The  motion  was  carried  unanimously. 

Mr.  George  E.  Davis  said  that  he  was  deputed  by  the 
Manchester  Section  to  convey  a  most  cordial  invitation  to 
the  Society  to  hold  its  next  Annual  Meeting  in  Manchester. 
It  would  be,  lie  said,  10  years  since  the  Society  visited  that 
town,  and  though  they  could  not  hope  to  provide  a  pro- 
gramme equal  to  that  of  the  present  meeting,  they  would 
do  their  best  to  make  the  members  heartily  welcome. 

Dr.  ('.  DuKvn  s,  in  seconding  the  motion,  hoped  Man- 
chester would  be  able  to  show  their  visitors  such  evidence 
of  progress  during  the  last  10  years  as  would  surprise 
them.  It  was  unanimously  resolved  that  the  invitation  of 
the  Manchester  Section  be  accepted. 

Mr.  IK.  in  Hum  UEUD  moved  that  the  best  thanks  of  the 
Society  he  given  to  the  Master  and  Wardens  of  the  Car- 
penters' Company  for  their  hospitality  that  day.  They  had 
heard  something  of  what  the  Company  had  done  for  tech- 
nical education.  Hut  their  work  was  not  to  he  measured 
merely  by  the  amount  of  the  cheques  drawn  :  what  was  far 
more  important  was  the  wisdom  which  had  guided  them  in 
applying  their  gifts,  and  the  constant  thought  and  care 
which  tiici  had  devoted  to  the  cause  they  wished  to  help. 

Mr.  E.  K.  Mrsriivri  had  much  pleasure  In  seconding 
the  motion.  The  recital  of  the  long  list  of  city  Companies 
that  had  aided  technical  education  made  him  regret  that 
there  existed  as  yet  no  Worshipful  Company  of  Industrial 
Chemists,  in  whose  hall  they  would  naturally  hold  their 
London  meetings.  Reference  had  been  made  to  the  greater 
encouragement  given  to  scientific  education  and  research 
by  foreign  Governments  as  compared  with  our  own,  and 
Dr.  Sehunck  had  remarked  on  the  necessity  for  educating 
public  opinion,  lie  would  suggest  that  thc\  should  com- 
mence by  educating  the  opinion  of  the  Chancellor  of  the 
Exchequer,  who  seemed  far  more  alive  to  the  needs  of  the 
army   and  navy  than    to  the  importance  of  national   educa- 
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tion.  That  was  a  wrong  state  of  things,  and  he  thought 
it  should  he  remedied  by  the  foundation  of  a  much  larger 
number  of  scientific  scholarships  throughout  the  country. 
The  vote  was  then  put  by  the  President  and  carried  bj 
acclamation. 

Mr.  A.  Preston  acknowledged  the  vote  on  behalf  of  the 
Master  and  Wardens,  who  were  unavoidably  absent  at  that 
moment,  and  in  doing  so  endorsed  the  remarks  that  had 
been  made  as  to  the  importance  of  better  technical  educa- 
tion— which  he  thought  applied  to  masters  as  well  as  to 
subordinates.  He  assured  the  Society  that  the  Carpenters' 
I  ompany  thoroughly  sympathised  with  their  views,  and 
were  very  happy  in  being  of  service  to  them  that  daj 

Visits  to  Works  and  Places  oe  Local  [nterest. 

After  the  conclusion  of  the  morning's  business,  luncheon 
was  partaken  of  at  the  Cannon  Street  Hotel  by  invitation 
of  the  London  Section.    The  company  numbered  about  .'inn. 

After  lunch  the  following  works  were  visited  : — 

The  Works  of  the  Colonial  CONSIGNMENT    \ni> 
lMsTitim 'tini;  Company,  Ltd. 

[Small  installation  of  cold  storage  and  refrigerating 
machinery  under  Cannon  Street  Station,  and  large  installa- 
tion, Nelson's  Wharf,  Lambeth,  S.E.] 

lioth  these  installations  were  visited  by  parties  of 
members.  The  following  i-  a  description  of  machinery 
and  process  of  meat  refrigeration  and  storage  at  Nelson's 
Wharf:— 

During  the  year  1895  no  fewer  than  3,423,347  carcases 
of  frozen  sheep  and  lambs,  and  323,698  quarters  and  pieces 
of  beef,  arrived  in  England  from  New  Zealand  and  Australia 
alone  (without  counting  1,652, 623  sheep  and  12,418  quar- 
ters of  beef  from  the  River  Plate,  and  19,482  sheep  from 
the  Falkland  Islands),  a  total  of  5,(193,40  I  frozen  sheep  and 
lambs,  and  336,116  quarters  of  beef  in  the  year  ;  and  for  the 
first  six  months  of  this  year  a  total  of  3,214,660  frozen 
sheep  and  lambs,  and  135,195  quarters  of  beef,  have  been 
ived  from  the  same  sources  of  supply. 
The  extensive  buildings  at  Nelson's  Wharf,  devoted  to 
cold  storage,  &c,  were  erected  by  Nelson  Brothers,  Ltd. 
Instead  of  entering  them  from  the  ground  floor  they  are 
entered  from  the  sixth  storey,  to  which  one  is  carried  by  a 
lift.  Of  side  doors  there  are  none,  and  the  only  entrances 
are  just  under  the  roof.  The  reason  for  this  arrangement 
is  that,  as  cold  air  sinks,  whilst  warm  air  rises,  it  is  found 
best  to  have  the  freezing  chamber-  as  low  down  as  possible, 
and  to  enter  them  from  a  "  shaft ''  by  means  of  a  lift 
passing  through  the  various  "levels"  or  floors.  This 
arrangement  minimises  the  chance  of  the  cold  air  escaping 
into  the  atmosphere  outside.  Arriving  at  the  top  floor,  a 
series  of  rooms  is  found  where  the  work  of  receiving, 
weighing,  and  consigning  is  carried  on.  Here  there  are 
elevators,  or  endless  chains,  with,  at  fixed  distances,  pro- 
jecting irons  forming  "  cradles "  where  the  carcases  of 
sheep  can  be  placed  direct  from  the  barges  into  which  they 
have  been  loaded  from  the  ocean-going  steamers  in  the 
docks.  Placed  in  one  of  these  cradles,  the  sheep  is  carried 
by  the  elevator  to  the  centre  of  the  room  on  the  sixth  storey, 
and  there  it  falls  on  to  a  table  where  men  arc  :it  work 
sorting  the  carcases  according  to  the  different  brands, 
afterwards  pushing  them  on  trucks  to  the  "  shafts,"  down 
which  they  are  taken  to  the  series  of  freezing  chambers 
in  which  they  will  be  stored  as  long  as  may  be  necessary. 
It  is  possible  to  raise  as  many  as  1,5U0  carcases  per  hour 
in  this  manner  from  the  river  barges  ;  in  fact,  the  elevators 
will  work  much  faster  than  the  men  above  can  dispose  of 
the  carcases  falling  on  the  tables  before  them.  It  is  no 
unusual  thing  for  12,000  sheep  to  be  received  here  in  the 
course  of  a  day  from  the  eight  barges  which  are  kept  con- 
stantly working,  though  10,000  is  regarded  as  an  average 
day's  work. 

Descending  some  steps  into  the  cold  storage  chamber 
beneath,  like  the  'tween  decks  of  some  gigantic  ship,  with 
"  bays  "  about  23  ft.  deep  on  each  side,  most  of  the  sheep, 
laid  in  bags,  are  seen  piled  one  on  top  of  another.  The 
temperature  is  20°  F.,  and    the   elaborate  series   of    pipes 


running  the  whole  length  of  the  chamber  and  into  each 
bay,  are  covered  with  hoar  frost,  which  is,  in  places,  at  least 
an  inch  thick.  It  i-  necessary  to  have  two  men  constantly 
employed  in  keeping  the  pipes  clear,  so  that  the  maximum 
of  cold  which  the  pipes  are  capable  of  conveying  may  be 
secured.  In  the  lowest  of  the  eld  chambers,  however,  the 
pipes  give  very  little  trouble,  as  by  tin-  time  the  air  reaches 
them  from  the  top  storey  it  has  so  far  lost  its  humidity  that 
the  deposit  of  rime  is  very  slight  indeed. 

This  floor  is  so  extensive  that  it  is  divided  into  three 
sections,  with  fire-proof  doors  between  each.  There  are 
lour  other  floors  beneath,  of  exactly  the  same  size  and 
description,  and,  altogether,  it  is  possible  to  store  no  fewer 
than  250,000  sheep  in  this  one  building,  with  an  absolute 
guarantee  that  they  will  be  as  fresh  when  they  are  brought 
out  as  when  they  were  pot  in.  The  average  stock  in  hand 
is  about  150,000. 

At  the  other  end  of  the  series  of  rooms  forming  the  top 
floor  one  looks  down  upon  a  large  covered-in  yard,  where, 
by  means  of  lifts  and  elevators,  a  number  of  railway  vans 
are  being  loaded  with  sheep,  which,  sent  down  from  the 
sixth  storey,  are  going  to  all  parts  of  the  country.  This 
one  establishment  is  now  dealing  with  frozen  colonial  sheep 
and  lambs  at  the  rate  of  about  1,500,000  a  year,  to  say 
nothing  of  miscellaneous  thousands  of  single  joints,  and 
uo.oon  or  100,000  quarters  oi  beef  from  Queensland. 

The  whole  place  is  illuminated  by  1,600  electric  lights, 
gas  being  only  used  in  the  offices. 

The  cold  of  the  free  zing  chamber-  is  produced  by  means 
of  ammonia,  which  is  first  compressed,  condensed,  and 
liquefied  under  pressure,  and  then  driven  through  the  pipes 
until  it  reaches  a  point  where,  passing  through  an  aperture 
about  the  size  of  the  point  of  a  needle,  it  suddenly  expands, 
assumes  its  natural  volume,  and,  at  the  same  time,  produces 
intense  cold, 

Defrosting  Process. — The  Chairman  of  the  Company, 
Mr.  E.  Montague  Nelson,  1ms  devised  a  process  by  which 
the  frost  is  removed  from  frozen  meat,  the  meat  returning 
to  its  original  state  and  recovering  its  pristine  flavour  and 
juiciness.  Hurried  thawing  makes  the  meat  flabby  and 
unsightly.  Mr.  Nelson's  system  is  carried  out  in  chambers 
in  which  steam  pipes  are  carried  along  an  open  bat- 
tened floor,  the  warm  air  rising  from  these  passes  over 
the  meat  hanging  in  the  chamber,  and,  by  natural  circula- 
tion, is  attracted  to  a  number  of  pipes  of  expanded  ammonia 
attached  to  the  walls,  and  all  moisture  is  deposited  on  these 
pipes  as  snow.  Four  days  are  required  to  thoroughly  re- 
move the  frost,  which  means  excess  of  moisture,  from 
quarters  of  beef  and  two  days  from  carcases  of  mutton  • 
beginning  at  35°  Y.  there  is  a  gradual  rise  of  temperature 
till  53d  is  reached,  and  the  meat  is  restored  to  its  original 
state,  dry  and  bright  looking,  without  any  of  the  dripping 
and  moisture  usually  observed  on  thawed  meat.  Eighteen 
chambers  are  devoted  to  this  work,  capable  of  "  defrosting  " 
2,000  quarters  of  beef  and  5,000  sheep  weekly. 
Among  the  machinery,  &c.  at  Nelson's  Wharf  are:  — 
Two  De  la  Vergne  Sterne  ammonia  compression  machines, 
used  alternately.  Vertical  compressing  cylinders  12  ins.  x 
24  ins.  Horizontal  steam  cylinders,  compound  and  con- 
densing. Capacity  of  each  machine'  expressed  in  terms  of 
ice  manufactured  per  24  hours  =  10  tons. 

One  small  machine  on  the  above  system,  but  with  single 
acting  compressor.  Ice,  tons  capacity,  2.  Used  experi- 
mentally, but  now  disconnected. 

One  Haslam's  cold  air  machine,  compound,  duplex,  and 
condensing.  Cubic  feet  of  air,  at  about  S0°  F.  below  zero, 
delivered  per  hour  =  170,000.  Two  air  compressors  25^  ins. 
diameter,  3G-:n.  stroke,  at  80  revolutions  =  350  h.p.  Ice 
equivalent,  34  tons. 

One  (Smith  and  Vale)  hydraulic  pump,  compound 
duplex  condensing,  and  accumulator,  loaded  to  28  tons ; 
pressure  water  =  750  lb.  per  square  inch.  Service  con- 
stant. (The  London  Hydraulic  Power  Company's  water 
is  available  at  need.) 

19  hydraulic  apparatus  for  lifting. 
One  mechanical  stoker  engine. 
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Three  steam  boilers,  two  usually  under  steam  at  140  lb. 
per  square  inch  working  pressure  at  one  time.  Vicar's 
mechanical  stokers. 

One  general  surface  condenser  ami  air  pump. 

The  Tower  Bkidge. 

This  beautiful  structure  "as  a  work  undertaken  by  the 
Corporation  of  London  for  connecting  the  Middlesex  with 
the  Surrey  side  of  the  Thames,  the  original  proposal  for  a 
bascule  openbg  bridge  having  been  made  by  the  City 
architect,  the  lite  sir  Horace  Jones,  with  whom  was 
associated  Mr.  .1.  Wolfe  Harry,  engineer  to  the  undertaking. 
The  Bridge  House  Estates  Committee  directed  the  under- 
taking and  Mr.  (..  E.  W.  Cruttwell  was  resident  engineer. 
The  contractors  for  the  steelwork  were  .Messrs.  Sir  Wm. 
Arrol  and  Co.,  the  contract  for  the  work  being  let  in  July 
1889,  for  the  construction  and  erection  of  between  13,000 
and  14,000  tons  of  iron  and  steel  work  ;  Mir.  J.  E.  Tait  was 
engineer  in  charge.  Messrs.  Perry  and  Co.  were  contrac- 
tors for  the  masonry,  and  Messrs.  Sir  Wm.  Armstrong, 
Mitchell,  and  Co.  supplied  the  hydraulic  machinery. 

The  bridge  consists  of  three  spans,  viz.,  two  approaches 
on  the  suspension  principle  and  a  central  lifting  bridge. 
-Subsidiary  to  the  latter  there  are  two  foot-bridges  at  a 
sufficient  height  to  allow  for  the  masts  of  vessels  requiring 
to  proceed  to  the  wharves  higher  up  the  river,  to  pass  under- 
neath. The  middle  span  is  200  ft.  in  the  clear,  whilst  those 
on  either  side  are  '270  ft.  each.  The  opening  bridge  is  on  the 
bascule  system,  each  leaf  extending  100  ft.  These  leaves 
are  actuated  by  hydraulic  machinery,  placed  in  suitable 
chambers  in  the  piers.  The  centre  of  the  pivot  is  13  ft. 
3  in.  inside  the  face  of  the  pier,  so  that  the  total  length  of 
each  movable  part  from  the  centre  of  the  pivot  to  the  end  is 
113  ft.  3  in.  The  short  end  of  the  lifting  part  is  49  ft.  3  in. 
This  is  loaded  at  the  end  with  kentledge  to  balance  the 
longer  arm,  which  projects  over  the  waterway  when  the 
bridge  is  closed.  Although  the  towers  forming  the  princi- 
pal features  in  the  bridge  appear  to  be  of  masonry,  the 
main  structure  is  steel ;  that  is  to  say,  there  is  a  steel 
skeleton  clothed  with  stonework.  This  method  of  con- 
struction adds  not  only  to  the  expense,  but  to  the  weight  to 
be  borne  by  the  foundations  ;  it  ha.-,  however,  been  adopted 
in  order  that  the  bridge  may  harmonise  with  the  Tower  of 
London. 

The  main  piers  contain  hydraulic  machinery  for  opera- 
ting the  bascule,  and  the  footways  above  are  approached 
by  means  of  hydraulic  lifts  in  the  towers  themselves. 
The  length  of  each  of  the  fixed  spans  forming  the  footways 
is  237  ft.,  and  each  consists  of  two  cantilevers  and  a  centre 
girder.  The  height  of  the  columns  of  the  towers  is 
119  ft.  3  in.  There  are  three  landings  to  each  tower,  the 
floors  being  of  steel.  The  approaches  to  the  piers  are  on 
the  suspension  principle,  but  the  chains  are  of  novel  design, 
being  formed  of  two  segments  of  unequal  lengths.  The 
central  bridge  consists,  as  already  stated,  of  two  fixed  and 
one  opening  span,  the  two  fixed  spans  forming  the  high- 
level  footway.  The  distance  between  the  two  piers  is  a 
little  over  230  ft.,  and  the  height  in  the  clear,  above  Trinity 
high  water,  is  140  ft.  The  waterway  between  the  pier-  is 
200  ft.  wide. 

Returning  to  the  tower-,  there  are  four  lifts  to  the  high- 
level  roadways,  two  in  each  tower,  the  cages  being  each 
14  ft.  by  6  ft.  Eor  those  preferring  the  exercise  of  walking, 
staircases  are  provided. 

Permission  to  inspect  the  bridge  and  its  machinery  was 
kindly  accorded  by  the  Corporation  of  the  City  of  London 
(W.  H.  Livcrsidge,  Esq.,  Chairman  of  the  Bridge  Com- 
mittee), and  the  members,  by  the  courtesy  of  the  bridge- 
master,  were  conducted  in  parties  of  25  at  one  time.  A 
full  and  illustrated  description  of  the  Tower  bridge,  it- 
history,  machinery,  and  construction,  will  be  found  in 
Engineering,  1893,  Vol.  56,  Nos.  1447,  ins.  4  1'.'.  1450, 
and'  1451  ;   also  illustrations  in  Vol.  57,  No.  1  187. 

Messrs.  Combe,  Delaeield,  ami  Co.'s  Brewery. 

The  visitors  were  met  at  the  entrance  to  the  brewery  by 
Mr.  John  Combe  and  Mr.  I" rank  Wilson  (President   of  the 


Institute  of   Brewers),  and  conducted  in   parties  of  about 
twenty. 

This  brewery,  situated  in  Castle  Street,  Long  Acre,  was 
started  more  than  100  years  ago  by  Thomas  Shackle,  but 
the  present  business  was  virtually  founded  by  Mr.  Harvey 
Christian  Combe  at  the  beginning  of  the  century,  aud  was 
the  scene  in  1807  of  the  famous  brew-house  dinner  of  rump 
-teak-  and  porter,  given  by  him  to  the  Royal  Family  in  one 
of  the  mash  tuns. 

Since  this  time  the  brewery  has  been  considerably 
enlarged. 

The  brewing  plant  consists  of  five  mash  tuns,  of  a  total 
capacity  of  about  600  qrs. ;  from  these  the  wort  runs  into 
the  underback-,  to  lie  pumped  to  the  coppers,  of  which  there 
are  six,  all  boiled  by  Jucke's  revolving  furnaces;  the 
capacity  of  the  coppers  varies  from  200 — 500  barrels.  The 
seven  coolers  are  supplied  with  seven  refrigerators  for 
cooling  the  wort ;  from  these  it  runs  to  the  fermenting  tuns, 
which  vary  from  100 — 600  barrel-  capacity.  During  the 
summer  months  the  air  over  these  is  cooled  by  a  scries  of 
brine  pipes,  worketl  by  a  Reece's  ammonia  absorption 
machine,  capable  of  absorbing  600,000  thermal  units  per 
hour. 

The  water  for  refrigerating  purposes  is  cooled  by  three 
of  Hall's  carbonic  acid  machines,  each  of  400,000  to 
500,000  thermal  units  per  hour  capacity. 

All  the  yeast  used  in  thi-  brewery  since  IS'.iii  has  been  a 
single-cell  yeast  grown  according  to  Prof.  Hansen's  system 
of  pure  yeast  culture. 

The  pure  culture  is  grown  in  Hansen's  pure  yeast  culti- 
vating apparatus,  from  which  the  yeast  in  the  brewery  is 
renewed  at  frequent  intervals.  The  following  is  a  short 
deseriptiou  of  the  preparation  of  a  pure  yeast  culture: — 

Some  of  the  yeast,  from  which  it  is  desired  to  prepare  the 
pure  culture,  is  largely  diluted  with  water,  well  shaken, 
and  a  drop  of  it  added  to  some  liquefied  wort  gelatin;  this 
i-  again  shaken,  and  a  drop  of  the  mixture  i-  withdrawn  by 
a  glass  rod  and  spread  on  the  under  surface  of  a  thin  COver- 
gla-s  which  is  cemented  on  to  the  ring  of  a  Bottchcr 
moist  chamber,  the  other  edge  of  the  ring  being  made  fast 
to  a  glass  slide  by  smearing  it  with  vaselin. 

When  the  gelatin  has  solidified,  the  position  of  the  cells 
embedded  in  it,  is  marked  ;  it  i-  then  left  for  two  or  three 
days  at  about  80  E. ;  at  the  end  of  this  time  the  specks  of 
yea-t  may  he  taken  off  by  a  short  piece  of  platinum  wire 
ami  the  wire  dropped  into  wort  contained  in  a  Paste.tr  flask. 
From  this  we  get  a  growth  of  yeast  known  to  proceed  from 
a  single  cell,  which  is  used  to  infect  other  Husks,  which  in 
their  turn  are  used  to  infect  the  Hansen  apparatus. 
Throughout  the  whole  process  all  apparatus  ami  nutritive 
material  must  he  carefully  sterilised. 

The  pure  culture  once  made  may  be  preserved  for  years 
in  a  Hi  per  lent,  solution  of  cane  sugar,  from  which  the 
fermentations  in  the  Hansen  apparatus  may  In-  restarted 
when  it  bas  been  necessary,  for  repairs,  &c.,  to  clean  out 
the  machine. 

From  the  large  fermenting  vessels,  which  are  mostly 
wood — and  some,  wood  lined  with  copper, — the  beer  is 
cleansed  into  the  pontos- -small  wooden  vessels  of  5-  to 
10-barrel  capacity  ;  here  the  yea-t  works  off,  and  is  run  into 
shallow  iron  backs  cooled  by  water  from  the  ice  machine. 

The  cooperage  is  situated  about  three  minutes'  walk  from 
the  brewery  ;  as  the  casks  return  from  customers  they  are 
examined  as  to  their  soundness  and  sweetness  ;  after  having 
been  cleaned  on  the  rummaging  machines,  washed  with 
boiling  water,  and  steamed,  they  are  returned  dean  to  the 
brewery. 

Messrs.  Beid  urn  Co.'s  Brewery,  Ci.eukexwei.i.  Road. 

About  30  members  availed  themselves  of  the  invitation 
to  visit  the  brewery  of  Messrs.  Reid  and  Co.,  Clerkenwell 
Road,  accompanied  by  Mr.  John  Heron.  They  were 
1  by  Mr.  Tampieray  and  the  brewing  staff,  and  were 
conducted  over  the  brewery  in  parties,  the  machinery  and 
various  processes  being  fully  explained.  After  visiting  the 
brewing  department  and  the  ice  machinery,  they  were  con- 
ducted to  the  -tore-,  where  tbey  were  invited  to  test  the 
merits  of  the  "  Imperial  Stout "  for  which  this  brewery  is 
noted. 
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Reception  and  Conversazione   vt  the  Mansion 
House. 

The  Lord  Mayor  of  London,  Sir  Walter  Wilkin,  and  the 
i.iiIn  Mayoress,  bad  on  this  occasion  a  double  function  to 
perform,  two  sets  of  invitations  having  been  issued — one  to 
meet  the  President  of  the  Royal  Society  (Sir  Joseph  Lister) 
n"l  the  members  of  the  International  Conference  on  the  , 
"Classification  of  Scientific  Literature;  the  other  to  meet 
members  of  the  Society  of  Chemical  Industry,  with  their 
President,  Mr.  Thomas  Tyrer,  and  the  President-Elect, 
1  ir    Ed.  Schunck. 

Over  800  guests  crowded  the  Saloon,  Egyptian  Hall,  and 
the  adjacent  apartments,  conversing,  admiring  the  display  of 
<jivic  plate,  listening  to  the  music  of  the  bind  of  the  Royal 
Artillery,  Woolwich,  and  the  students  of  the  Guildhall 
School  of  Music.  The  Lord  Mayor  and  the  Lady  Mayoress 
1  ceived  their  guests  with  the  state  usual  on  such  occasions. 

SECOND    HAY.  — Tin RSDAY,  .Iilv    16. 

River  Thames  Excursion. — Caversham  to  Windsor. 

About  400  members  and  friends  with  their  ladies  started 
from  Paddington  Station  for  Reading  at  9.40  a.m.  Em- 
barking in  launches  at  Caversham  Lock  they  proceeded 
down-stream  past  Shiplake,  Wargrave,  and  Henley,  to 
Medmenhain  Abbey,  where  luncheon  was  Served,  I'n- 
fortuuately  the  weather  was  cold  and  damp,  with  a  lowering 
sky  and  north-east  wind.  There  were,  however,  capacious 
saloons  in  the  launches,  where  those  more  thinly  clad  could 
assemble.  Alter  luncheon  the  launches  proceeded  past 
Great  Marlow,  Cliveden,  Boulter's  Lock,  and  Bray  to 
Surley  Hall,  where  tea  was  served  in  a  large  tent.  After 
tea,  the  gentlemen  of  the  Eton  College  Choir  sang  a  nelcr  ■ 
tiou  of  glees  which  were  greatly  appreciated.  The  launches 
then  proceeded  to  Windsor,  and  the  party  returned  by 
special  train  to  Paddington  at  about  'J. Do  p.m. 

THIRD  DAY.— Friday,  July  17. 

The  Royal  Arsenal,  Woolwich,  Ordnance  Factories. 

On  arrival  at  the  Royal  Arsenal,  the  party  was  divided 
into  sections,  each  containing  about  30  members.  Each 
section  was  preceded  by  a  man  with  a  staff,  bearing  a 
number,  and  was  accompanied  by  a  guide  in  uniform  to 
furnish  explanations  and  to  give  descriptions  of  all  that  was 
to  be  seen.  The  whole  arrangements  were  carried  out 
under  the  supervision  of  the  Director-General  of  Ordnance 
Factories.  The  following  operations  were  seen  by  the 
members : — 

1.  Royal  Laboratory. — Bullet  making.  Lead  squirting. 
Manufacture  of  rifle  bullets.  Manufacture  of  lead  cores 
;aud  cupro-nickel  envelopes  for  magazine  rifle  bullets ; 
assembling  and  finishing  the  same* 

2.  Manufacture  of  solid  drawn  brass  cartridge  cases  for 
quick-firing  guns.  Drawing.  Indenting.  Heading  and 
finishing  operations. 

3.  Manufacture  of  zinc  and  brass  cartridge  cylinders  and 
■cases. 

I.  Manufacture  of  metal  time  fuzes.  Exhibition  of 
specimens  showing  various  operations. 

5.  Shell  forging.  Manufacture  of  quick-firing  shell 
'bodies. 

6.  Cast  steel  shell  making.  Sand  mixing.  Core  making. 
Moulding.     ( lasting.     Annealing.     Grinding,  &c. 

7.  Royal  Carriage  Department. — Manufacture  of  siege, 
held,  quick-firing,  and  machine  gun  carriages.  Various 
operations.  Exhibition  and  explanation  of  finished  car- 
riages. 

8.  General  machine  operations  and  work  on  mountings 
for  heavy  ordnance. 

9.  Band  saw  for  metal  work. 

10.  Steam  saw  mills. 

11.  Tireing  gun-carriage  wheels. 

12.  General  woodwork  in  connection  with  catriages. 

13.  Small-arm  and  quick-firing  ammunition  box  making. 
Machine  planing,  dovetailing,  nailing,  &c. 

14.  Large  band  saw  for  timber. 


13.  Wheel  making.  Turning  spokes  and  other  copying- 
lathe  work.  Making  felloes.  Pressing  wheel  together. 
Saddletree  making. 

16.  Royal  Gun  Factories. — Oil-hardening  hoop  for 
heavy  breech-loading  gun. 

17.  General  operations  in  connection  with  heavy  breech- 
loading  guns.     Boring  hoops  and  tubes,  rifling,  &c. 

18.  Breech  mechanisms.  Working- models  of  breech 
mechanisms  of  heavy  B.L.  guns.  Examination  and  explana- 
tion of  12-pr.  field  guns,  and  of  6-pr.  and  4-7"  quick-firing 
guns. 

19.  Wire  winding. 

•JO.  Manufacture  of  field  and  quick-firing  guns. 
21.  Sighting  and  completion  of  B.L.  guns. 
'-"J.   Shrinking  hoop  on  to  B.L.  gun. 
23.   Harness  Stores.—  Inspection  of. 

Luncheon. 

A  Luncheon  was  provided  in  the  Masonic  Temple,  Mount 
Pleasant,  the  Upper  and  Lower  Halls  of  which  were  filled 
with  members.  The  President  took  the  chair  in  the  Upper 
Hall,  and  Mr.  B.  E.  R.  Newlands,  Chairman  of  the 
London  Section,  presided  in  the  Lower  one.  Speeches 
were  made  by  the  President  and  Chairmen  of  the  Loudon 
and  New  Y'ork  Sections. 

Professor  <  Ib  istdler, Chairman  of  the  New  York  Section, 
said  that,  with  regard  to  the  unpleasant  feelings  sometimes 
said  to  exist  in  America  against  Great  Britain,  he  could 
assure  them  that  if  ever  such  feelings  did  exist  they  only 
listed  for  a  moment,  and  even  then  were  entertained  only 
by  a  verj  limited  portion  of  the  population.  The  majority 
of  Americans  regarded  themselves  almost  as  Britishers, and 
in  many  instances  did  their  best  to  imitate  the  British,  as 
was  proved  by  the  fact  that  in  establishing  the  American 
branch  of  the  Societj  of  Chemical  Industry  they  had  taken 
the  English  Society  as  their  model.  Personally  be  could 
assure  them  that  there  was  not  a  drop  of  blood  in  his  veins 
that  was  not  English,  for  his  ancestors  went  to  Boston  in 
1664. 

After  lunch,  the  members  proceeded  by  tramcars  from 
the  Arsenal  Gates  to  Charlton,  near  to  the 

Works  of  Messrs.  Siemens  Pros,  and  Co. 

Here  again  the  members  were  divided  into  parties,  each 
led  by  a  guide,  who  described  the  various  operations 
carried  out  in  the  workshops.  The  arrangements  were 
under  the  direction  of  Mr.  G.  Palgrave  Simpson.  The 
following  departments  and  shops  were  thus  visited  :— 

Milling  Shop. — Special  cutters  for  milling  small  metal 
pieces.  Capstan  lathes  for  screws,  nuts,  &c.  Putting 
together  commutators  for  dynamos. 

Winding  Shop. — Winding  cotton-covered  copper  wire  on 
electro- magnet  bobbins.  Building  up  dynamo  armatures. 
Winding  transformers. 

Dynamo  Shop  I. — Lathes,  drills,  and  boring  machines. 
Punching  machines  for  iron  core  discs,  and  copper  end 
connections. 

Dynamo  Shop  II. — Large  lathes  and  boring  machines 
for  heavy  work,  such  as  magnets  of  dynamos,  bed-plates, 
&<!.  Longitudinal  and  circular  planing  machines.  Elec- 
trically driven  travellers. 

Testing  Shop  for  Machines.  —  All  machines  are 
thoroughly  tested  under  conditions  similar  to  those  under 
which  they  will  have  to  work.  Fusing  length  of  iron  wire 
by  passage  of  a  powerful  current  of  electricity. 

Testing  Shop  for  Lamps  and  Instruments. — Arc  lamps 
adjusted  and  regulated.  Ammeters  and  voltmeters  tested 
and  calibrated. 

Electrical  Fire  Engine. — Can  be  got  to  work  at  once  by 
attaching  its  electric  motor  driving  a  rotary  pump  to  the 
electric  distributing  mains  by  means  of  a  concentric  cable. 

Pressure  Tank. — All  core  for  deep-sea  cable  is  sub- 
mitted to  hydraulic  pressure,  so  as  to  search  out  any  little 
defect. 

India-Rubber  Shops. — The  raw  rubber  is  cut  up  and 
washed  under  rollers,  which  also  tear  it  up.  It  is  then 
dried  and  passed  through  the  mixing  rollers,  where  it  may 
have  sulphur  incorporated  with  it  if  it  is  to  be  vulcanised. 
This  is  done  in  large  steam-heated  vesstls. 
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Covering  Shops. — Tinned  copper  wires,  either  single  or 
stranded  together,  are  covered  with  the  prepared  rubber 
cut  into  strips,  and  with  tape  or  braiding. 

Show  Tlnom. — A  museum  of  historical  and  modern 
apparatus  and  instruments. 

'  'on  T<oi/cs. — The  gutta-percha  covered  core  for  sub- 
marine cables,  as  well  as  all  india-rubber  core,  is  here 
tested  under  water  at  two  different  temperatures. 

Instrument  Shop  and  Adjusting  Room.  —  Making  delicate 
instruments  by  skilled  mechanics.  After  being  made  in  the 
~hop,  all  electrical  and  telegraph  instruments  are  overhauled 
and  adjusted. 

Carpenters'  Shop. — For  pattern  making,  and  making  of 
cases  an  1  stands  for  instruments. 

Switchboard  Shop. — Mounting  instruments  and  eon- 
trolling  gear  on  slate  or  marble  frames  for  electric  light 
stati  it 

Insulator  und  Battery  Shop. — Porcelain  insulators  of 
all  shapes  and  kinds.  Galvanising  stalks,  brackets.  &c. 
Galvanic  batteries,  wet  and  dry. 

(  'able  Simp. — Making  submarine  eables.  The  core 
served  with  a  covering  of  jute  yarn  passes  from  the  small 
tanks  into  the  rear  of  the  sheathing  machine,  through  the 
bellow  axle  of  a  circular  frame  carrying  bobbins  filled  with 
steel  wire  ;  this  frame  revolves  and  lays  the  wires  round 
the  core  without  any  twist  j  these  are  covered  with  alter- 
nate layers  of  compound  and  jute  yarn,  and  pass  finally  to 
the  tanks. 

Cable  Testing  Room.— During  the  whole  time  of  manu- 
facture the  cable  is  kept  under  electrical  test  to  make  sure 
that  all  is  going  right. 

Cablr  Tanks. — In  these  the  completed  cable  is  stored 
under  water  until  such  time  as  it  is  delivered  on  board 
ship. 

Lead  Cable  Shop.— Stranded  copper  conductors  are 
covered  with  yarn,  which  is  then  thoroughly  dried  and 
soaked  in  a  bituminous  insulating  compound.  The  covered 
wire  is  then  passed  np  through  a  hydraulic  press,  which 
squeezes  out  a  continuous  lead  pipe  round  it.  The  lead- 
cased  cable  is  then  farther  protected  by  iron  armouring. 

Wire  Testing  Boom. — All  wire  delivered  to  the  works  is 
tested  for  strength  and  homogeneity. 

Power  Station. — The  whole  of  the  machinery  throughout 
the  works  is  driven  by  electric  motors  situated  in  the 
S(  ve  al  shops.  Here  are  collected  t'le  engines  ami  dynamos 
for  supplying  the  electric  current,  which  is  used  also  for 
lighting  the  shops  and  offices,  being  distributed  to  all  parts 
by  underground  cable--. 

The  total  force  represented  in  the  electric  department  is 
estimated  as  about  1,200  horse-power. 

President's   Receftios   ind  Anxual  Dinner    it  the 

Hon  i   Cecil. 

At  7  p.m.  the  President  held  a  Reception  in  the  Drawing 

Room,  after  which,  at  7.30   p.m.,  the  members  and  guests 

dined  in  two   large  rooms,  in  one  of   which   the  chair  was 

[pied  by  the  President,  in  the  other  by  Mr.  B,  E.  K. 

Newlands  (Chairman  of  the  London  Section). 

Uter  the  usual  loyal  toasts,  the  healths  of  Prof.  C.  V. 
dler,  Chairman-Elect  of  the  Cfew  ITork  Section,  and 
Mr.    B.    I..    U.  Newlands,  Chairman   of  the  London   Section. 
w  ere  proposed  and  drunk. 

Smoking  Concert. 
After  dinner,  the  company  adjourned  to  the  Prince's 
Hall  of  the  Hotel  Cecil,  where  a  Smoking*  oncerl  was  held. 
An  attractive  programme  of  glees,  songs,  and  recitations 
was  provided,  the  artists  being  Mr.  Edward  Waif  rd  and 
the  Guildhall  Glee  Singers  (Messrs.  Burfoijl,  Simmons, 
William-,  and  llmehlitV)  :  accompanyi'st,  Mr.  R.  VV.  Browne 
Recitations  were  given  by  Messrs.  Chas.  Collette  and  E.J. 
and  humorous  speeches  by  Dr.  J.  Lewkowitseh  and 

dr.   1!.   E.   K.  Newlands. 

The  toast,  -Success  to  the  Society  of  Chemical  Indus- 
try," was  pro]  osed  by  the  President  during  an  interval,  and 
was  received  with  enthusiasm. 


.Mr.  B.  E.  R.  Newlands  proposed  the  "Health  of  the 
President,"  who,  in  briefly  responding,  desired  the 
members,  as  the  best  thanks  they  could  render  him.  to 
pondei  well  the  grave  issues  he  feared  he  had  put  before 
them  iu  his  address  onlj  too  feebly  ;  and  next,  to  increase 
the  value  of  the  Society's  Journal  as  a  medium  of  technical 
information  and  the  membership,  so  that  the  influence  of  the 
Society  as  a  "power  in  the  laud"  might  become  a  great 
reality. 
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J.  Cohen. 
J.  R.  Denison. 
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Committee : 
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T.  Lynton  Briggs.  A.  II.  Mason. 


Thos.  J.  Parker. 
W.  Jay  SchiefXelin. 
R.  C.  Schiipphaus. 
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G.  T.  Bruckmann. 

ilentz. 
H.  Endemann. 
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XVII.— Brewing,  Wines,  Spirits.  4c 552 
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XXIII.— Analytical  Chemistry 558 
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I.-PLANT,  APPARATUS.  AND  MACHINERY. 

PATENTS. 

Evaporating,  Condensing,  and   Cooling  Fluids,  Improve 
Method  of  and  Apparatus  for.       E.  Theisen,    Baden- 
Baden,  Germany.     Eng.  Pat.  10,571,  May  28,  1895. 
[kstead  of   usiog   a  fun  or  similar   device  to  secure 
passage  of  air  currents  over  the  wet  surfaces  to  be   heate! 
or  cooled,  the  patentee  forces  the  liquid  through  jets 
nozzles  placed  centrally  in  tubes,  whereby  he  claims  that    - 
rapid  current  of  air  is  induced  in  the  tube,  "  the  frictional 
contact  of  which  with  the  layer  of  liquid  will  produce   an 
intense  evaporative  and  cooling  action." — O.  H. 
Evaporating,  Condensing,  and  Cooling  Fluids,  Improve* 
merits  in  Apparatus  for.     E.  Theisen,  Baden-Baden,  (1.  I 
many.     Eng.  Pat.  46U4,  Eeb.  29,  1896. 
The  patentee  describes  several  arrangements  for  the  purposi  - 
set    forth,    the   essential  features  of   which  consist   in   the 
delivery  of   the    liquor   under  pressure,  through   reaction- 
nozzles  on  to  the  surface  of  a  condenser  ;  fan  or  propellor 
blades  are  attached  to  the  nozzle  pieces.    The  reaction  causes 
the  revolution  of  the  fan  blades  with  the  nozzles,  producing 
at    the  same  time  a   current   of  air  over  the  surface  of  the 
condenser,  as  well  as   spray   of  the   liquid.     See  preceding 
patent.— 0.  H. 

Cooling  Apparatus  for  Liquids,  Improvements  in.  IT.  Krack, 

Teplitz,  Austria.  Eng.  Pat.  6749,  March  27,  1896. 
The  principle  of  the  apparatus  consists  in  the  use  of  a  series 
of  fiat  tubes  arranged  in  steps  or  terraces,  and  fixed  on  an 
adjustable  inclined  tray  or  support,  at  such  an  angle  that 
the  liquid  to  be  cooled  flows  slowly  over  the  cooling  pipes  .-- 
the  upper  and  under  surfaces  of  the  pipes  are  always  sur- 
rounded by  liquid. — O.  H. 

Heating,    Cooling,   or   Altemperaling    Water   or  Liquid 
Improvements  in  Apparatus    /»/        H.   Prince,   London. 
In-.  1'at.  8444,  April  29,  1895. 
The  apparatus  described  is   practically   an  injector,   fitted 
to  steam  and  water  supplies,  so  that  by  manipulating   th 
steam  or  cold-water  valves,  steam  alone,  or   water  of    an;, 
desired  temperature,  may  be  obtained. — O.  H. 


*  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
Sd  _tbp  price  now  fixed  for  all  specifications,  postage  included— to- 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  boute- 
amplen  Buildings,  Chancery  Lane,  London,  W.C. 
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'i;i  Materia!,  Construction  and  Manufacture  of; 
Improvements  in.  A.Smith,  London.  Eng.  Pat.  11,073, 
June  5,  1895. 
The  improvements  consist  in  making  filtering  blocks  or 
plates  of  coarse  material  and  covering  them  with  ;i  thin 
ci  ting  of  charcoal  or  other  suitable  material  sufficiently 
fine  to  arrest  any  pathogenic  or  other  germs  that  maj  be 
in  the  water  filtered,  thereby  rendering  such  water  sterile. 

— O.  II. 

Basket  or  Packing  Case,  Improved,  for  Carboys  of  Acid 
and  other  Goods.  C.  Pottier,  Paris.  Eng.  Pat.  11,405, 
June  11,  1895. 
The  patentee  claims  "an  improved  basket  or  packing  case 
for  carboys  of  acid  and  other  goods,  consisting  of  tin-  com- 
bination of  an  upper  and  lower  ring  of  bent  wood,  uprights 
of  flat  iron  or  steel,  intermediate  rings  of  flat  iron  or  steel, 
or  of  wood-  or  wicker-work,  and  a  bottom  of  flat  metal  strips 
crossing  each  other,  and  having  a  central  elastic  guard." 

—A.  S. 

'  ■■//«</  Liquids,  Improvements  in  Means  far.  H.Bamford, 
sen.,  S.  H.  Bamford,  H.  Bamford,  jun.,  J.  liamford, 
Uttoxeter.     Eng.  Pat.  12,350,  June  26,  1895. 

Tin:  object  of  this  invention  is  to  prevent  the  bulging 
which  frequently  takes  place  in  the  ordinary  corrugated- 
plate  refrigerator  when  any  slight  choking  occurs. 

To  secure  this  end,  suitable  internal  stiffening  stays  or 
strips  of  t\j  -shape  are  fixed  or  soldered  to  the  inside 
surfaces  of  the  corrugated  plates,  so  that  when  the  plates  are 
brought  together  and  slid  into  position,  the  respective 
edges  of  the  stays  become  locked  together,  thus  holding  the 
plates  firmly. — 0.  II. 

Sugar  and  like  Substances,  Melting  of;  Improvements  in 
and  relating  to  Machinery  for.  M.  Blake,  Greenock. 
Eng.  Pat.  12,30-2,  June  2G,  1895. 

The  apparatus  essentially  consists  of  a  lorjg  cylindrical 
vessel  running  on  rollers,  and  which  may  be  either  slightly 
inclined  or  horizontal.  The  rollers  are  connected  to  suitable 
gearing,  and  a  slow  rotatory  motion  is  impaited  to  the 
c\  linder.  The  inside  of  the  vessel  is  fitted  with  blades,  which 
may  vary  in  size  and  disposition.  The  charging  end  is  fitted 
with  a  stuffing  box  and  gland  which  rotates  with  the 
machine,  and  works  into  a  trunnion  piece,  bolted  on  to  the 
bend  and  bracket  forming  part  of  the  hopper.  At  the 
discharging  end,  a  similar  stuffing  box  and  gland  with  a 
fixed  trunnion  siphon  pipe  is  provided,  so  that  in  continuous 
working  there  is  no  obstruction  to  the  charging  or  discharging 
■of  the  apparatus.  The  claim  is  for  "  rotary  acting  machines 
for  melting  sugar  and  the  like." — J.  L.  15. 

Liquefying  liases  or  Gaseous  Mixtures,  and  for  Producing 
t'ni,!,  mare  particularly  applicable  for  separating 
Oxygen  from  Atmospheric  Air;  Process  and  Appa- 
ratus fur.  C.  Linde,  Munich,  Bavaria.  Eng.  Pat.  12,52S, 
June  28,  1895. 

Tins  process  consists  essentially  in  allowing  the  gas  or 
gaseous  mixture  to  expand  so  as  to  produce  a  lower  tem- 
perature, the  amount  of  cooling  being  in  accordance  (Centi- 
grade degrees)  with  the  following  equation:  — 

5  =  0-27G    (;,-  -  ?')     (2^)2, 

-where  p2  —  p1  indicates  the  difference  of  pressure,  and  T 
the  absolute  temperature  of  the  outflow.  The  invention  is 
particularly  described  in  connection  with  separating  oxygen 
from  atmospheric  air,  in  which  case  the  air,  say  at  pressure 
(/<  )  and  temperature  (f),  is  compressed  by  a  pump  to 
p'  i1,  and  thence  passes  to  the  main  compressor,  where  it  is 
raised  to  p- 1-.  From  here  it  passes  to  a  cooling  apparatus, 
which  it  leaves  at  ps  /'.  anil  passes  to  a  junction,  from  which 
•the  main  current  passes  to  a  heat  exchanger.  'Ibis  consists 
of  a  helical  tube  arranged  within  a  larger  helical  tube 
.through  which  cooled  gas  passes  in  the  reverse  direction. 
Leaving  this  at  /»:  t'.  the  air  passes  through  a  constricted 
orifice  into  a  chamber,  where  it  expands  to  p\  and  is  pro- 
portionately reduced  in  temperature  to  r.  The  cooled 
expanded    air    passes   out    to    the  outer   coll    of   the    heat 


exchanger  above,  thus  further  reducing  the  temperature  of 
the  incoming  air,  and  is  led  back  to  the  main  compressor 
After  a  time,  some  of  the  air  in  the  expansion  chamber 
liquefies  and  collects  at  the  bottom  thereof,  the  uncondeuscd 
[Hirt ion  passing  hack  as  before.  This  liquid  air  is  drawn  off 
through  a  tube  having  a  regulating  valve,  into  a  vessel 
having  a  lower  pressure  p°,  whereby  a  portion  of  the  liquid, 
namely,  the  nitrogen  or  a  part  thereof,  evaporates.  In  this 
vessel  is  arranged  a  coiled  pipe  through  which  some  of  the 
air  at  p-  !'■'  is  led  from  the  before-mentioned  junction,  whereby 
further  nitrogen  is  evaporated,  and  practically  pure  liquid 
oxygen  remains,  which  may  be  withdrawn  for  any  desired 
use.  The  evaporated  nitrogen  gas  passes  through  the 
outer  coil  of  a  reversed-flow  heat  exchanger  similar  to  the 
one  above  mentioned,  through  which  the  air  used  in  the 
last  vessel  pa>sc-  on  its  way  from  the  junction.  The  nitrogen 
then  escapes.  If  the  oxygen  be  required  in  the  gaseous 
form,  it  is  allowed  to  overflow  from  the  vessel  wherein  it  is 
collected  in  the  pure  state  to  a  third  heat  exchanger,  through 
which  a  portion  of  the  air  at  p-  f  from  the  junction  may  be 
led,  whereby  the  latter  is  cooled  to  t*  and  is  then  led  to  the 
inlet  of  the  expansion  vessel,  while  the  oxygen  evaporates. 
Drawings  are  given  of  two  modified  forms  of  the  actual 
apparatus  employed.  The  whole  apparatus  must  be  per 
fectly  enclosed  in  a  good  isolating  medium,  without  any 
parts  of  it,  either  fixed  or  moving,  being  exposed  to  atmos- 
pheric temperature;  while  the  internal  parts  which  move 
by  friction  must  not  be  subject  to  the  low  temperatures 
required  for  liquefying  the  air.  The  heat  exchangers  may 
be  formed  of  long  metal  channels  instead  of  tubes. —  1!.  S. 

Filtering  Apparatus,  Improvements  in  and  relating  to. 
II.  J.  E.  Jensen,  Hamburg,  Germany.  Eng.  Pat.  12,597, 
June  29,  1895. 

This  lilt,  ring  apparatus,  intended  for  filtering  wine,  beer, 
and  the  like,  is  constructed  with  an  upper  distributing 
chamber  contracted  somewhat  at  its  lower  part,  and 
carrying  therefrom  a  perforated  surface  or  wire-gauze  >ie\e 
lined  internally  with  asbestos  or  similar  filtering  fibres,  and 
having  a  solid  bottom.  The  filtered  liquid  passes  into  an 
outer  cylindrical  receiver  provided  with  a  draw-off  cock. 
The  upper  distributing  chamber  has  a  central  supply  funnel, 
the  tubular  lower  portion  of  which  is  either  perforated, 
whilst  its  bottom  is  covered  with  a  metal  plate,  or  the  tube 
i*  imperforated  and  the  metal  plate  arranged  so  as  to  leave 
a  space  all  around,  between  it  and  the  lower  end  of  the 
tube.  The  supply  of  liquid  to  the  fuunel  is  regulated  by  a 
ball  valve,  having  a  stationary  slotted  plug  and  a  movable 
casing,  to  which  is  attached  the  pipe  carrying  the  ball. 
The  pipe  is  extended  downwards  by  two  arms  or  branches 
which  dip  into  the  liquid  in  the  fuunel. — 1!.  S. 

Superheated  Steam,  Improvements  in  the  Method  of  an  I 
Apparatus  far  the   Production   of.      F.   Bormann-Zix, 

Zurich,  Switzerland.      Eng.  l'at.  13,'8%,  July  20,  1895. 

Tins  apparatus  consists  of  a  vertical  cylindrical  casing,  in 
the  bottom  of  which  is  a  reservoir,  above  that  a  furnace, 
and  above  the  latter  a  central  steam  producer  surrounded 
by  a  superheating  coil.  The  reservoir  has  two  charging 
pipes,  for  air  ami  water  respectively,  leading  from  suitable 
forcing  apparatus,  and  two  discharge  tubes,  one  at  the 
bottom  for  water  and  the  other  at  the  top  for  air.  These 
tubes  pass,  one  each  side  of  the  apparatus,  up  to  a  disperse! 
or  spray  producer  arranged  immediately  above  the  top  of 
the  apparatus,  whereby  a  fine  spray  is  introduced  into  the 
steam  producer.  By  means  of  the  furnace  below,  steam 
is  produced,  and  led  by  a  tube  from  the  centre  of  the  bottom 
of  the  producer  up  one  side  and  into  the  top  of  the  super- 
heating coil  outside.  From  the  latter  tin-  superheated  .-team 
passes  up  a  vertical  pipe  to  the  outlet. — R.  S. 

Snap  and  other  like  Plastie  Substances,  Improvements  in 
the  Kneading  and  Moulding  of,  and  in  Apparatus 
therefor.  YV .  P.  Thompson,  Liverpool.  From  A.  and 
E.  de<  Cressonnieres,  Brussels.  Eng.  l'at.  19,!)C». 
Oct.  23,  1895. 

To  obviate  irregularity  of  working  and  lack  of  uniformity 
of  composition  of  the  material  kneaded  or  moulded,  an 
ordinary    kneading   apparatus   is   connected   with   one    in 
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which  combined  feeding  and  squeezing  are  effected.  The 
cylinders  of  the  former  are  arranged  in  a  literal  opening 
he  ilrnm,  parallel  to  the  axis  of  the  scre\i  conveyor, 
whilst  the  knives  or  scrapers  are  fixed  in  such  a  way  that 
the  scrapings  fall  between  the  blades  or  tin-  screw  con- 
r,  ind  are  immediately  carried  Forward  to  the  mould. 
It  is  claimed  that  by  this  process  no  irregularity  in 
kneading  can  occur,  ami  that  the  quantity  of  m;  • 
introduced  can  be  exactly  regulated. — (  .  A,  M. 

Healing  or  Cooling  A g  Glycerin],  New  or  Impi 

A    .1.  lloult,   Londoi       I        i  M.   W.  Judell,  Petersburg, 
Australia.     Eng.  Pat  3575,  Feb.  17,  If 
Glycerin    or    its    allied   products,    either   alone   or  do 
with  water,  is  used  as  a  heating  or  cooling  agent  in  jackets, 
chambers,  pipes,  and  the  like.     A   number  lions 

are  mentioned,  but  the  invention  is  generally  applicable. 

— K.  S. 

Furnaci  s,  Improvements  in.     W.  R.  Jones.  Rome,  Italy. 
Eng.  Pat.  7S7S,  April  14. 

*  I  iii:  invention  primarily  relates  to  furnaces  for  heating 
gas  retorts.  The  sides  and  back  of  the  furnace  are  built 
with  a  smooth  surface  and  inclined  towards  the  centre  in 
order  that  the  clinker  may    slide   down   easily.     Along    the 

re  of  the  bottom  of  the  furnace  the  bricks  do  not  d 
leaving  a  slit.  The  primary  air  is  drawn  through  Hues 
situated  on  either  side  of  this  slit,  and  the  secondary  air 
through  movable  fire-clay  or  iron  tubes,  which  may  be 
situated  in  the  retort  flues  or  below  them,  and  communi- 
cate with  flues  in  the  setting,  through  which  the  air  is 
delivered   into   the    retort    *'  Cold    air  may   be    sub- 

stituted for  the  heated  air  supply,  in  which  case  it  is 
admitted  below  the  slit,  a  screen  or  wind-guard  being 
provided  to  prevent  a  too  sudden  in-rush  of  air. — A.  G.  B. 

Siq>erheating  Steam,  Improved   Apparatus- for.     1!.  Jaffa, 

(harlottenburg.    Germany.      Eng.    1'at.    si  12,   April    17, 
1896. 

The  apparatus  consists  of  odp  or  more  tubes,  preferably 
vertical,  containing  within  eael  of  them  a  helical  blade, 
which  form-,  together  with  the  tuner  surface  of  the  tube, 
a  helical  passage.  Where  more  than  one  tube  is 
employed,  they  are  connected  together  by  external  bends. 
The  tubes  are  exposed  outside  to  the  action  of  the  flames 
and  combustion  gases,  whilst  the  steam  passes  through 
them.     Inconsequence  of  the  helical  blades  mi    i- 

retained  for  a  very  considerable  time,  in  comparison  with 
the  length  of  the  tubes,  in  contact  therewith. — 11.  S. 

II.-FUEL.  GAS.  AND  LIGHT. 

Mond  Product!  .(ins  applied  to  the  Manufacture  of  Si 
.T.  H.  Darby,  Iron  and  Steel  Inst.,  Spring  Meeting,  189C. 
The  Ironmonger,  282 — 286. 

In  his-  presidential  address  to  the  .Society  of  Chemical 
Industry  in  1889,  Ludwig  Mond  made  public  his  process 
for  the  manufacture  of  producer-gas  with  the  recovery  of 
sulphate  of  ammonia  (this  Journal,  1894.  938 — 939).  The 
present  author  deals  with  this  process  audits  improvements, 
and  then  gives  details  and  results  of  the  practical  appli- 
cation of  this  gas  to  the  manufacture  of  steel. 

When  fuel  is  gasified  in  the  ordinary  producer,  the 
products  of  distillation,  including  tar.  first  leave  the  fuel, 
and  the  fixed  carbon  is  ultimately  converted  into  carbon 
monoxide.  This  raises  the  temperature  of  the  contents  of 
the  producer  and  of  the  resulting  gas  to  a  high  degree, 
and  is  sufficient  to  decompose  most  of  the  ammonia  which 
was  originally  present  in  the  fuel  as  nitrogen,  as  well  as  to 
effect  a  distillation  of  the  volatile  products.  The  objects 
which  Mond  wished  to  attain  in  his  producer  plant,  were 
to  utilise  the  heat  developed  by  the  combustion  of  carbon 
monoxide,  by  transferring  the  sensible  heat  in  the  fteam 
and  gas  leaving  the  producer,  to  the  air  and  steam  entering 
the  producer.  In  this  way  he  was  enabled  to  use  far  more 
steam  than  is  generally  employed,  and  to  work  with  a  low- 
temperature  in   the  producer,  thus   preventing  the  decom- 


position of  the  ammonia.  This  enabled  him  to  obtain  the 
enormous  yield  of  nearly  100  lb.  of  sulphate  per  ton  of 
fuel,  at   the  same   time   producing  a    much   larger   vol 

is  of  about  the  same  calorific  value,  volume  for  volume, 
compared  with   ordinary  producer-gas.      When   he  intro- 
duced, together  with   superheated  air  required  to   burn 
furl   in   the   producer,   2g    tons   of   steam    for   every  ton  of 

consumed,  he  found  that  over  70  per  cent,  of  the  total 
nitrogen  in  the  coal  could  be  recovered  in  the  form  of 
sulphate  of  ammonia  from  the  producer-gases.     Onlj  al 

third   of  the   steam    introduced    into    the    produce 
decomposed    in    its    passage    through    the   fuel,   so    that 
.two  thirds  remain  in  the  gases,  leaving  the   producer  at  a 
temperature  of  r  i  .     The  problem  was  to  return 

this    steam,    or   its    equivalent,   to   the   producer,    and 
transfer  the   initial  heat  in  the  gas  and  steam  leaving,  to 
the  air  and  steam  entering  the  producer  for  the  combustion 
fuel. 
The  gas   leaving   the   producer  from  one  ton  of  coal  is 
about  160,000  cb.  ft  .  and  mixed  with  this  gas  is   steam   to 
the  amount  of   100,000  cb.  ft.     The  difficulty  of  providing 
suitable  cooling  arrangements  for  this   heavy  ratio  of  steam 
Ived   by  Mond  as  follows: — The  hot  produeer-ga^  is 

id  through  a  series  of  pipes  surrounded  by  an  annular 
space,  through  which  the  mixture  of  air  and  steam  to  be 
introduced  into  the  producer  is  led  in  an  opposite  direction, 
thus   taking  up   the  heat   from  the  hot   gas  and  becoming 

i  heated.  Thence  the  producer-gas  is  led  through  a 
rectangular  chamber  partly  filled  with  water,  which  is 
thrown  up  in  a  fine  spray  by  revolving  beaters,  so  as  to 
fill  the  whole  area  of  the  chamber.  This  water  becomes 
hot,  a  certain  quantity  of  it  evaporates,  and  the  spray  pro- 
duced washes  all  the  dust  and  snot  out  of  the  gases.  From 
this  chamlier  the  gas,  which  is  now  cooled  down   to   about 

i !.,  and  is  charged  with  a  large  amount  of  water  vapour, 

issed  through  a  leaden  scrubber  filled  with  perforated 
bricks  in  which  the  ammonia  contained  in  the  ga-  - 
absorbed  by  dilute  sulphuric  acid.  In  this  scrubber  a 
fairly  concentrated  solution  of  sulphate  of  ammonia, 
containing  3G  to  .'is  per  cent.,  is  used,  to  which  a 
small  quantity  of  sulphuric  acid  is  added,  so  that  the 
liquid  leaving  the  scrubber  contains  only  2'5  per  cent. 
of  free  acid.  This  liquid  passes  through  a  separator,  in 
which  it  is  clarified.  The  greater  portion  of  the  clear 
liquid  is,  after  the  addition  of  a  fresh  quantity  of  acid, 
pumped  back  to  the  scrubber.  The  remaining  portion  of 
the  liquid  is  withdrawn  and  evaporated  by  steam  coils  in 
lead-lined  pans,  which  are  kept  constantly  filled  by  the 
addition  of  fresh  liquor  until  the  whole  mass  is  thick. 
This  is  run  out  on  a  strainer,  and  yields,  after  draining, 
a  sulphate  of  ammonia  of  very  fair  quality  and  up  to  the 
market  strength  of  24  per  cent,  of  ammonia.  The  mother- 
liquor  is  pumped  back  to  the  scrubber.  The  gi  - 
entering  the  scrubber,  contains  only  0- 13  volume  per 
of  ammonia,  and,  on  leaving,  less  than  one-tenth  of  this. 
quantity. 

The  gas  next  passes  through  a  second  scrubber,  where 
it  meets  with  a  current  of  cold  water  passing  over  perforated 
wood  blocks,  which  condenses  the  water  vapour,  the  water 
itself  being  thereby  heated.  The  gas  is  cooled  down  t 
803  to  about  jo  C.  in  this  scrubber,  whence  it  passes  to 
the  gas  main  for  consumption.  The  hot  water  is  pumped 
through  a  third  scrubber,  through  which,  in  an  opp< 
direction,  cold  air  is  forceil  previous  to  entering  the 
producer.  The  air  thus  gets  heated  to  abcut  74"J  G.  and 
becomes  saturated  with  moisture  at  that  temperature. 
whilst  the  water  is  rendered  cold  enough  to  lie  pumped 
back  through  the  second  scrubber.  The  same  water  is 
thus  constantly  used  for  conden-ing  the  water  vapour  in 
one  scrubber  and  giving  it  up  to  t!  lir  in  the  other.  In 
this  way  about  one-half  of  the  steam  required  for  the 
producer  is  recovered,  and  returned  to  the  producer.  The 
i  -■  of  the  steam  required  is  in  part  obtained  as  exhau-t 
-i.  nil  from  the  engines  driving  the  blowers  and  pumps, 
and  the  remainder,  wherever  possible,  from  any  other 
available  exhaust. 

i  In  removing  the  plugs  at  the  bottom  of  the  tubes  leading 
the  gas  from  the  producer  to  the  mechanical  washer, 
nothing  but  dust  issues   with   the  gases,  showing   that   in 
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this  process  the  gas,  although  washed,  does  not  lose  its 
tuny  products,  but  retains  them  as  permanent  gas.  The 
labour  item  in  connection  with  this  producer  is  verj  small. 
Repairs,  owing  to  the  low  temperature  at  which  it  works, 
r.re  nominal.  The  quantity  of  fuel  gasified  per  producer 
for  21  hours  is  'Jo  to  22  tons.  The  gas  contains  on  an 
average  by  volume,  carbon  dioxide,  17- 1  ;  carbon  monoxide, 
11-0;  defines,  0-4;  methane,  TS:  hydrogen,  27-2;  and 
nitrogen,  42 -5  per  cent.  The  total  combustible  gas  equals 
t0-4  per  cent.,  giving  about  1,350  K.C.  cals. 

The  calorific  value  of  this  gas  per  unit  of  weight  of  fuel 

Bed,  is   higher  than   that  of  ordinary  producer-gas,  and 

is  equal   to   HO  per  cent,  of  the  caloritie  value  of  the   fuel 

...  I,  instead  of  aboul  SO  to  65,  as  in  the  ordinary  producer. 

The  plant  may  he  worked  in  two  ways— either  with  recovery 

of  sulphate  of  ammonia  or  without. 

Owing  to  the  general  belief  that  washed  gas  was  not 
satisfactory  in  the  manufacture  of  steel,  Mond  erected  a 
e-ton  furnace  to  ascertain  whether  he  could  obtain  the 
high  temperatures  required,  quickly  and  efficiently.  No 
trouble  whatever  was  found  with  using  the  washed  gas, 
the  furnace  working  three  charges  in  less  than  24  hours. 
The  average  analysis  of  nine  easts  gave  the  following 
results  .—Carbon.  0-240;  silicon,  0-038;  sulphur,  0-039; 
phosphorus,  0-037;  and  manganese,  0 ■  457  per  cent.  The 
mechanical  tests  of  12  samples  containing  0-16  to  0'22  per 
cent,  of  carbon  showed  a  tensile  strength  of  from  25  2  to 
27-6  tons  per  square  inch,  with  from  32  to  36  per  cent. 
elongation. 

One  of  the  points  of  difference  observed  by  the  author 
between  the  Mond  gas  in  the  steel  furnace  and  the  ordinary 
lucer-gas,  was  the  considerable  length  of  the  flame. 
With  a  fair-sized  furnace  the  gas  was  able  to  thoroughly 
■expend  itself  and  to  keep  the  steel  at  a  satisfactory  tem- 
perature during  the  whole  operation  with  apparently  a  very 
small  consumption  of  gas. — A.  W. 

Nitrogen  and  Nitrogen  Compounds  from  the  Distillation  q) 
Coal.  J.  Lundin.  Teknisk  Forenings  Tiddskrlft,  1892, 
22,21—25. 

"The  author  describes  experiments  made   by   Kmiblaneh, 
others  by  himself,  chiefly  on  Westphalian  coals;  other 
coals   show  a  different  behaviour.     The  following  are  the 
conclusions  arrived  at  :— (I.)    About   50  per  cent,  of  the 
trogen  remains  in  the  coke.     (2.)  About  :S0  per  cent,  of 
the    nitrogen   appears    in    the   gas  ;  it    is  objectionable  on 
account   of    its   deteriorating   influence  on  the  light  given 
thereby.     (3.)   li — 1  1    per   cent,    of    the   nitrogen  is   con- 
verted" into    ammonia,    this    quantity    corresponding    with 
10-4  kilos,  of  ammonia  per  ton  of  coal.     (I.i    Barely  2  per 
cent,  of  (he  nitrogen,  i.e.,  0-02  per  cent,  of  the  weight  of 
coal,   appears   as    cyanide,    corresponding    to    1-4    kilo. 
of  potassium   Eerrocyanide  per  ton  of  coal  ;  two-thirds  of 
this    quantity     is     retained     by     the     purifying    material, 
i.)   r    per  rent,  of  the  nitrogen   is  found  as  bases  in  the 
tar.   At  the  most  0-2— 0-25  per  cent,  of  nitrogen  in  the  coal 
recovered  in  a  marketable  form,  the  quantity   lost  repre- 
senting   (at    present    prices)   a   loss   of    10,000    marks  per 
million  cubic  metres  of  gas. — B.  1!. 

Acetylene,  Products  of  Combustion  of.     X.  Grehant. 
i  omptes  rend.  1896,  122,  S32. 

A  " Manchester "  burner,  with  which  acetylene  was 
urnt,  was  placed  under  a  metal  cylinder  so  that  the  pro- 
ducts of  combustion  could  be  drawn  over  into  a  gas-holder 
and  examined.  The  ratio  between  the  volume  of  carbon 
ixide  formed  and  of  oxygen  used  was  0-82,  that  calcn 
lated  on  the  supposition  that  the  acetylene  underwent  com- 
plete combustion  being  0'8.  Further  tests,  both  chemical 
and  physiological,  failed  to  reveal  the  presence  in  the 
products  of  combustion  of  the  smallest  trace  of  any  com- 
bustible gases  containing  carbon. 

The   author    finds    that    among   the    various    explosive 
tines  of  air  and  acetylene,  that   containing  1  volume   of 
acetylene  to  9  of  air  explodes  with  the  greatest  violence. 

— T.  E. 


Acetylene,  Action  of,  upon  Iron,  Nickel,  ami  Cobalt  reduced 
by  Hydrogen.  H.  Moissan  and  Ch.  Moreau.  Comptes 
rend.  122,  1 240— 1243. 
[son,  nickel,  and  cobalt  which  have  been  reduced  bj 
hydrogen  at  the  lowest  possible  temperatures,  reduce 
acetylene  in  the  cold  with  incandescence,  forming  hydrogen 
and  metallic  carbides.  The  decomposition  is  due  to  the 
porosity  of  the  metals,  and  takes  place  also  with  platinum 
black.— V.  0. 

Incandescent  Alcohol  Lamps  for  Street  Lighting.    Zeits.  f. 
Spiritusind.  1896,19,  143. 

The  question  of  the  employment  of  alcohol  for  illuminat- 
ing purposes  is  being  investigated  in  Germany,  and  the 
owners  of  a  number  of  distilleries  are  undertaking  the 
lighting  of  small  towns  in  their  neighbourhood  by  means  of 
incandescent  spirit  lamps.  In  a  town  in  Saxony,  a  trial  is 
said  to  have  already  been  made  in  the  market  place,  whilst 
a  distiller  in  East  Prussia  states  that  he  has  undertaken  to 
light  the  neighbouring  town  at  the  same  cost  as  the  petroleum 
lighting  hitherto  in  use. — A.  K.  M. 

Cyanogen  from  Ammonia.     Eng.  and  Mining  J.  1S9G,  61, 
449. 

See  wnler  VIX.,page  543. 

Sulphur   in  Illuminating  Gas  ami  ( 'oat,  Determination  of. 

( '.  E.  Mabery.     Amer.  Chem.  J.  18,  207. 

See  under  XXIII.,  page  5C2. 

Acoustic  Analysis  of  a  Mixture  of  Air  and  Another  Gas 
(or  of  Two  Gases  of  Different  Densities').  E.  Hardy. 
Bull,  de  la  Soe.  d'Encouragement.     May  1896,  [5],  653. 

See  under  XXIII.,  page  558. 

Photometry,  A  Suggested  Remedy  foe  a  Sonrct  of  Error  in 
Official.     I..    T.    Wright.     J. 'Gas  Lighting,  '67,    1896 

i  ■:  1 3  - 1  •-'  i  4. 

See  under  XXIII.,  page  558. 

PATENTS. 

Coke  Manufacture,  Construction  of  Coke  Ovens,  and 
Recovery  of  By-Products  from  same:  An  Improved 
System  for.     J.  T.  Key,  Royston,  Barnsley,  Yorkshire, 

and    W.    S.    Key.    Winthrop, '  Mas..,    U.S.A.     Eng.   Pat. 
10,356,  -May  27',  1895. 

Beehive  coke  ovens  with  false  bottoms  and  with 
channels  down  which  the  by-products  can  flow  into  thi 
main.  This  main  opens  under  the  centre  of  the  false 
bottom,  and  i<  furnished  with  a  number  of  subsidiary  main., 
radiating  from  it,  SO  that  the  products  may  be  drawn  off  by 
an  exhauster  uniformly.  Air  enters  through  an  annular  flue 
surrounding  the  top  of  the  oven.  Thus,  the  air  drawn  in  i- 
evenly  distributed  over  the  coke,  so  that,  it  is  claimed,  a 
more  consolidated  product  and  a  higher  yield  than  that  got 
by  other  systems  is  obtained.  The  coke  is  quenched 
iu  situ  by  tlie  admission  of  steam  through  pipes  opening 
under  the  false  bottom;  this  i.  said  to  effect  desulphurisa- 
tioD.— A.  G.  B. 

Incandescent  Gas  Burners,  Improvements  in.  .1.  II.  W. 
Stringfi  How,  Hackney.     Eng.  Pat.  10,7  1:!,  May  SO,  1895. 

The  inventor  proposes  to  utilise  a  foundation  of  natural  oi 
artificial  meerschaum  or  other  similar  bodies  having  the 
requisite  tightness,  coherence,  and  slow  conduction,  coating 
thi.  with  a  material  or  materials  capable  of  becoming  incan- 
descent, such  as  certain  met  all  ie  oxides,  asbestos,  &C,  eithei 
by  cementing  <>r  otherwise,  the  body  thus  prepared  heir 
suspended  in  n  non-luminous  flame  or  in  the  non-luminous 
face  "fan  illuminating  flame.  —  (_'.  S. 

Gaslight,  Improvements  in  Glowing  Nets  [Mantles]  for. 
II.  Burkert  ami  B.  Seemann,  Berlin.  Eug.  Pat.  3262, 
Feb.  13,  1S96. 

I  mi  improvement  claimed  is  the  employment  of  a  mixtun 

of  thorium  (in  the  form  of   nitrate)   with  an  element  of  the 
chrome  croup,  preferably  uranium  —  1   per  cent  ofthi    - 
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of  uranium  developing  the  incandescent  power  of  the 
thorium— without  using  magnesia,  zirconium,  or  the  cerium 
group. — C.  S. 

Incandescent  Gas  and  Oil  Lumps,  Improvem  ■«/.-  in 
Mantles  for.  J.  P.  de  Lery,  New  York,  U.S.A..  Eng. 
Pat.  742'.i,  April  8,  1896. 

Nitrocellulose  is  dissolved,  preferably  by  glacial  acetic 
acid  or  other  solveut  capable  of  dissolving  the  salts  or 
oxides  suitable  for  producing  incandescence  (such  as 
derived  from  nionazitc  -and-',  to  a  thick  paste  or  jelly, 
along  with  the  said  oxides.  \  ■  ,  and  formed  into  threads, 
which  are  washed  and  de-nitrified  in  the  usual  mam 
operating  preferably  by  alkalis  in  a  neutral  solution.  The 
material  is  finally  manufactured  into  mantles  in  the 
nary  way.  Increased  durability  and  greater  capacity 
withstand  wear  and  tear  is  claimed  for  mantles  thus 
prepared.—* '.  S. 

Acetylene  Gas,  Improvements  in  Apparatus  fur  Generating. 
.1.  H.  Exlev,  Huddersfield.  Eng.  Pat.  12,344,  June  26, 
1  895. 

This  consists  of  a  vertical  receiver  with  a  cistern  on  the 
which  latter  delivers  water  by  a  pipe  opening  near  the 
bottom  of  the  receiver.  One  or  two  external  cylindrical 
rators  arc  placed  outside  and  close  to  the  receiver,  and 
are  connected  with  the  same  by  two  pipes,  one  near  the  top 
of  the  generator  and  receiver,  to  admit  the  acetylene  gas  ; 
the  other  near  the  bottom  of  the  receiver  and  generator,  for 
the  passage  of  the  water.  The  apparatus  is  intended  to 
work  automatically  on  the  principle  of  the  well-known 
Kipp's  generator. — L.  T.  T. 

Acetylene    Gas   Lamps,    An    Improved    Generator  for. 
R.  Campe,  Berlin.     Eng.  Pat.  16.69J,  Sept.  0,  1895. 

The  calcium  carbide  (in  a  finely  powdered  condition)  i- 
contaiued  in  a  funnel-shaped  vessel,  the  small  opening  at 
the  bottom  of  which  is  closed  by  a  milled  or  grooved 
■cylinder  rotated  by  clockwork,  lu  rotating,  this  cylinder 
carries  down  a  little  of  the  carbide  into  a  small  chamber 
below.  This  second  chamber  is  closed  by  a  slide-valve, 
actuated  by  a  rod  having  a  handle  outside  the  generator. 
When  this  valve  is  opened,  the  clockwork  is  released  and 
the  carbide  is  slowly  dropped  into  water  in  a  vessel  situated 
below  the  valve.  If  the  carbide  be  released  too  rapidly  by 
grooved  cylinder,  the  small  chamber  below  becomes 
filled,  and  so  retards  the  action  of  the  cylinder.  In  closing 
h  valve,  this  <tops  the  clockwork  by  comingagainst  a  stop- 
piu  in  the  cylinder  shaft.  The  speed  of  generation  can  be 
regulated  by  the  degree  to  which  the  slide-valve  is  opened. 

— L.  T.  T. 

I  ''dene  Gas, An  Improved  Apparatus  for  Generating, 
Storing,  and  Purifying.  J.  C.  Bayley,  Bournemouth. 
Eng.  Pat.  322,  Jan.  6,  189G. 

A  VESSEL  containing  water  is  provided,  inside  which  a  float 
is  inserted  through  an  opening  in  the  top,  which  can  be 
closed  so  as  to  be  air-tight.  This  float  has  its  sides  per- 
forated, and  serves  as  a  receptacle  for  the  carbide.  The 
float  is  free  to  rise  and  fall  in  the  water  between  vertical 
guide-.  Water  rises  in  an  annular  space  in  this  float,  which 
is  packed  with  porous  material,  percolates  the  material,  and 
then  comes  in  contact  with  the  carbide.  If  the  generation 
of  gas  he  more  rapid  than  its  consumption,  the  pressure  of 
the  gas  presses  down  the  water  in  the  annular  space,  and 
removes  it  from  contact  with  the  carbide.  An  auto- 
matically regulated  supply  of  gas  is  thus  obtained. — L.  T.  T. 

Acetylene  Gas,  Improvements  in  the  Production  and 
Utilisation  for  Lighting.  G.  Iiagot,  Forest-lez-Bruxelles, 
Belgium.     Eng.  Pat.  5279,  March  9,  1896. 

Tins  is  an  automatic  apparatus,  the  admission  of  water  from 
a  reservoir  to  the  generator  filled  with  calcium   carbide — 
or,  conversely,  of  carbideto  the  generator  filled  with  water- 
being  regulated  by  the   descent  of   the  gasometer,    which   , 
causes  the  flexible  outflow  pipe  to   deflect  and  deliver  into   ' 


the  supply  pipe  leading  to  the  generator.  A  mercury  seal 
in  this  supply  pipe  prevents  the  access  of  moisture  to  the 
carbide  except  when  the  water  is  turned  on.  The  generator 
consists  of  two  cylinders,  and,  when  the  carbide  in  one  i- 
exhausted,  the  descent  of  the  gasometer  causes  an  affixed 
tappet  to  engage  with  a  pawl  attached  to  a  tap  on  the 
supply  pipe,  thereby  opening  a  branch  pipe  and  delivering 
water  to  the  second  cylinder.  A  reducer,  similar  to  that 
employed  for  utilising  rich  gases  in  railway  carriages,  i- 
attached,  for  regulating  the  pressure  to  the  burners. 
The-e  latter  consist  of  a  couple  of  converging  jets  about  an 
inch  apart,  thus  allowing  a  suitable  commingling  of  air  with 
the  two  jets  of  gas  on  the  way  to  the  (vertical)  flame,  and 
utilising  the  illuminating  power  of  the  gas  to  its  fullest 
extent.— C.  S. 

Vcetylene,  Method  of  and  Apparatus  for  Generating, 
W.  C.  Clarke,  New  York,  U.S.A.  Eng.  Pat.  ?242, 
April  2.  1896. 

Tins  apparatus  consists  of  a  holder  connected  with  two  or 
more  gi  iterators  of  such  a  size  as  each  to  contain  a  charge 
of  calcium  carbide  less  than  sufficient  to  till  the  holder. 
Each  generator  has  a  tank  of  a  size  to  hold  the  requisite 
quantity  of  water  tor  a  charge,  and  the  pipe  leading  from  the 
tank  to  the  generator  is  controlled  by  a  valve,  the  arm  of 
which  is  so  weighted  and  arranged  that  on  being  slightly 
depressed  by  a  projecting  arm  on  the  descending  holder,  it 
is  at  once  fully  opened,  and  discharges  the  full  quantity  of 
water  requisite  for  the  charge.  By  multiplying  the  number 
of  generators  and  arranging  the  actuating  arms  at  slightly 
different  heights  on  the  holder,  the  different  generators  can 
be  successively  brought  into  operation  and  a  continuous 
Supply  of  gas  automaticallv  maintained  for  any  desired 
time.— L.  T.  T. 

Illuminating    Gas    [Acetylene],  Method    of   Generating. 

W.  ( !.  Clarke,  New  York,  U.S.A.  Eng.  l'at.  724.;, 
\piil  2,  1896. 

Tins  apparatus  is  similar  in  construction  to  that  of  the 
preceding  patent,  except  that  in  this  case  larger  generators 
are  used,  and  the  water-supply  valve  on  each  is  so  weighted 
that  when  depressed  by  one  of  the  arms  projecting  from  tin- 
holder,  a  little  water  only  is  admitted  to  the  generator.  On 
the  pressure  being  removed  by  the  rise  of  the  holder,  the 
weighted  valve  shuts  off  the  water  supply,  only  to  be 
opened  again  on  the  next  fall  of  the  holder.  In  this  way 
an  intermittent  supply  of  water  is  fed  into  the  generator  till 
all  the  carbide  is  used  up,  when  the  next  generator  is 
brought  into  action. — L.  T.  T. 

\.celylene~\  Gas,  Improvements  relating  to  tin  Generation 
of,  and  to  Apparatus  therefor.  E.  T.  Turner,  Chicago, 
U.S.  Eng.  Pat.  5:575  (under  Internal.  Convention). 
March  10,  1890. 

Tub  essential  part  of  this  generator  consists  of  a  small 
cylinder  containing  :i  rod  of  solid  or  compressed  calcium 
carbide  (or  other  similar  material),  moving  easily  therein. 
I  lne  end  of  the  cylinder  is  closed  by  a  screw  cap  (for 
introducing  the  rod  of  carbide),  and  to  this  i-  attached  a 
coiled  spring  to  push  forward  the  carbide  rod.  Surrounding 
the  other  end  of  the  tube  is  an  elastic  ring  or  collar,  the 
diameter  of  which,  when  not  stretched,  is  less  than  that 
of  the  tube,  so  that  when  arranged  thereon  with  a  portion 
projecting  beyond  the  end  of  the  tube,  this  projecting  portion 
will  form  an  elastic  lip  which  has  a  constant  tendency  to 
contract.  When  the  carbide  rod  1  which  must  be  of  greater 
diameter  than  the  elastic  lip)  i-  p  hed  through  the  elastic 
ring,  the  latter  forms  a  liquid-tight  joint  around  the  rod. 
The  cylinder  projects  into  a  closed  generating  vessel  con- 
taining, preferably,  very  dilute  methyl  alcohol  to  moderate 
the  violence  of  the  action.  In  this  vessel  a  stop  is  arranged 
to  prevent  the  carbide  rod  being  pushed  through  the  elastic 
ring  beyond  a  suitable  and  very  short  distance.  In  this  way 
a  constant  and  definite  surface  of  carbide  is  exposed  to  the 
active  liquid,  and  thus  a  constant  and  regular  generation  of 
gas  is  maintained. — L.  T.  'I. 


'32 


THE  JOURNAL  OF  THE  SOOIETZ   OF  CHEMICAL  INDUSTRY. 


T  July  31, 1S9I"- 


[  A  cetylene]  Gas,  Improvements-  in  Apparatus  fir  the 
Manufacture  <H~.  E.  Farnsworth,  Minneapolis,  LT.S 
Eng.  I'at.  5624  (under  Interna'.  Convention),  March  1-', 
1896. 

In  thi^  apparatus  the  essential  novelty  consists  in  attaching 
the  calcium  carbide  recepl  tele  to  the  top  of  the  movahle 
or  telescoping  gas-holder,  so  that  the  filling  of  the  holder, 
automatically  and  bodily  lifts  the  carbide  receptacle  out  of 
the  water.     Through  the  centre  of  the  top  of  the   holder 

ses  a  ml"'  i  fitted  with  an  air-tighl  serew  cover  >  projt  ■ 
about  half  the  depth  of  the  well.  Inside  this  is  a  closely 
fitting  hollow  piston,  fitted  with  an  air-tight  screwed  co 
ami  packed  so  as  to  make  an  air  tight  hut  movable  joint. 
Prom  tin-  bottom  of  this  piston  hangs  the  perforated 
receptacle  tided  with  carbide.  Generation  of  gas  imme- 
diately commences  when  the  hold  r  is  low  in  the  water,  and 

isequently  little  gas   is    present,  and   continues  till,  on 
rising,  it  lifts  th>'  carbide  receptacle  out  of  the  water. 

— L.  T.  T. 

»,'.,,  Freezing  of,  in  Gas  Mains,  Improvements  in  Pre- 
venting the,  and  Apparatus  therefor  and  for 
Carburetling   Gas      The    Wbessoe   Foundry   Company, 

Limited,  Darlington,  Durham.  From  The  Berlin 
Anhaltische  Maschinenbau-Aktiengesellschaft,  Martini- 
kenfeld,  Berlin,  Germany.  Eng.  I'at.  SS2,  Jan.  13,  1896. 
Bv  mixing  vapour  of  alcohol  with  gas,  the  "  freezing  point " 
of  the  gas  (tempi  ratun  at  which  it  deposits  naphthalene) 
is  so  lowered  that  even  in  the  coldest  weather  stoppage  of 
the  pipes  will  he  prevented.  The  apparatus  designed  for 
the  application  of  this  discovery  cousists  of  a  receiver  for 
holding  the  spirit,  into  which  the  latter  is  advantageously 
introduced  by  hydraulic  pressure  :  by  dividing  this  receiver 
into  an  upper  and  a  lower  chamber  connected  by  a  suitable 
arrangement  of  pipes,  regularity  of  How  of  the  spirit  from 
the  receiver  to  tie  vaporiser,  described  hereinafter,  is 
secured  ;  and  by  admitting  gas  instead  of  air  to  take  the 
place  of  the  spirit  withdrawn,  loss  by  i  vaporation  is  avoided. 
The  receiver  is  connected,  by  means  of  a  regulating  valve. 
with  a  vaporiser,  in  which  the  spirit  flows  down  inclined 
Boors  provided  with  corrugations  to  increase  the  surface; 
steam  or  hot  water  is  admitted  beneath  these  floors  and  is 
cansed  to  travel  in  the  same  direction  as  that  of  the  spirit. 
When  it  is  merely  desired  to  prevent  the  "freezing'"  of 
gas,  the  spirit  may  be  allowed  to  flow  directly  into  the  main. 
when  it  will  mix  with  the  gas  by  its  own  tension.  The 
whole  apparatus,  however,  is  also  designed  for  earburetting 
-  with  benzene,  petroleum  spirit,  or  other  light  hydro- 
carbon, in  which  case  the  vaporiser  is  brought  into  play 
in  the  manner  described. — A.  (J.  11. 

Gas     Generator,    A    Self-regulating.      S.   S.    Bromhead, 

London.     From    A.    Xicl,    l'.vreu  .,    France.       Eng.    Pat. 
4574,  March  -J,  1896. 

Tin:  claim  is  for  a  generator  for  the  manufacture  of  water- 
gas.  Jt  consists  of  a  doable  cylindrical  easing  V,  of  which 
the  interior  cylindrical  space  is  the  furnace  of  the  gas  gene- 
rator for  containing  the  burning  coal.  In  passing  through 
this,  the  mixture  of  steam  and  air  is  decomposed,  therein 
forming,  the  combustible  gas.  The  furnace  is  lined  with 
lire  bricks  i,  and  at  its  upper  end  i-  placed  the  vaporising 
chamber  V.  arranged  so  that  its  lower    side  is  heated  by  the 

-a*.<  leaving  tin  furnace  through  the  pipes  II.  A  feed- 
tunnel  R,  furnished  with  a  cover  T,  is  arranged  above  the 
central  pan  of  the  boiler,  which  forms  the  upper  part  of 
the  furnace,  aid  communication  is  effi  •  ted  betw<  en  the  two 
by  means  of  the  com-  s.  «  hicb  is  operated  from  the  outside 
by  meant  The   feed-funnel  may  be    moved   as 

indicated  by  tl  e  dotted  lines,  bv  means  oi  the  lexer  U. 

The  water  enters  the  boiler  through  tin' pipe  1'.  audits 
height  is  kept  constant,  automatically,  by  means  of  the  float 
/,  acting  in  conjunction  with  a  cock  in  the  pipe  1'.  The 
flow  of  water  i-  regulated  so  a-  to  obtain  only  a  thin  layer 
upon  the  highest  pail  of  the  lower  side  of  the  boiler.  \  i 
i- -applied  hy  a  pump,  and  is  conducted  through  the  pipe 
A  into  the  space  formed  by  the  double  casing  of  the  furnace, 
where  it  is  heated  by  contact  with  the  sides  <•(  the  furnace 
and  the  pips  1   .1.     It  then  passes  tl gh  the  pipe   B, 


through   the"  self-regulating  valve  (  ,  and  through  the  | 
I),  into  the  boiler  V,  where  it  passes  over  the  surface  ot  tin- 
hot  water  and  helps  to   vaporise  it.     The  air  thus  satn; 
with  steam  di  set  ads  through  the  pipes  E  1   into  the  cli 


furnace,   and   is   converted    into   the  water-gas  by" passing 
through   the   mass  of  burning   fuel  li.     The  gas  leave-  tin 
furnace   through  the  pipes   H,  and,  descending  through  the 
pipes  I  J  into  the  space  X,  passes  through  the  pipe  K  on  to- 
the  washer. 

The  washer,  wherein  the  gases  are  washed  by  means  ■' 
a  column  of  coke  kept  moist  by  water,  and  also,  if  necessary , 
by  a  stratum  of  sawdust,  the  self-regulating  valve,  and  the 
feed  pump  which  supplies  the  air,  are  described-  and 
illustrated. — A.  s. 

Regent  rative  Furnaces,  Improvements  in,  and  in  the  Method 
of  Operating  lie.-  sow.,     s.  Pitt,  Sutton,  Surrey. 
11.   I,.  Gantt,   N'orristown.    Montgomery,  Pennsylvania, 
I'.S.A.     Eng.  I'at.  soco.  April  16,  L896. 

Tin:  figure  n  presents  ;i  vertical  section  of  the  furn 

A  is  the  hearth,  access   to  which   is  obtained   through  the 

og  A    when   the  slide  B  is  withdrawn.     The  material 

.  heated  is  charged  through  the  chamber  (  ,  covered  by 

the  cap  i 1  is  t'i  moved  through  an  situated  at 

\  D  and  D  are  fuel  chambers  communicating  with  the 
hearth  by  the  flues  1> ".  1>:.  and  with  the  regenerators  K  and 
l      bj  the  flues  Es  and  E3.    The  chequer-work  E4.is  of   the 

usual  material. 

Behind  the  regenerators  E  and  E'  are  two  other  chequer 
chandlers,  communicating  with  E  and  I-.1  bj  the  flue-  G 
and  G  At  the  upper  ends  of  these  rear  chandlers  are  flues 
communicating  with  the  outer  air  and  furnished  with  fans 
causing  a  draught.  In  working  the  lutnacc,  ehamhei 
1>'  is  tilled  with  incandescent  fuel,  and  air  is  forced  In  thi 
i.i ii  down  tin'  chamber  in  the  rear  of  regem  rator  E1,  up  this 
r,  and  through  the  fuel  in  I)1,  which  burns  to  carbon 
monoxide.  The  products  of  combustion  pass  through  the  fml 
in  I),  which  is  thus  heated  up, and  •!  iwn  regenerator E  ;  here 
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the  carbon  monoxide  burns  in  that  portion  of  the  nir  which 
finds  its  ",tv  through  the  flue  F  from  E'  to  E.  This  com- 
bustion heats  the  regenerator  a-  well  as  the  rear  c! 


aaaaaa: 
muh  Mamas 

auiJU'Jiniirj 

innnnrj'„ 
innnrx!iH> 

innrm: 

rj-j-jmci 

{rnciirxrxu* 
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i— .... 


up  which  the  products  of  combu.-tioD  must  pass,  by  way  of 
G-,  into  the  outer  air.  A  reversal  of  the  fan  will  obviously 
reverse  the  course  of  the  air  and  products  of  combustion. 
Since  hot  carbon  monoxide  and  nitrogen  alone  pass  into  the 
hearth,  the  action  on  the  material  to  he  heated,  is  a  highly 
reducing  one. — A.  G.  B. 

Burners  and  Vaporisers  for  Liquid  Combustibles,  Improve- 
ments in.  I..  Runge,  Berlin.  Eng.  l'at.  8151,  April  17, 
1896. 

In  this  burner  the  liquid  is  introduced  into  a  vaporising 
cylinder,  the  vapour  being  conveyed  down  to  the  burner- 
toot,  where  it  i-sues  from  a  central  jet  and  re-ascends 
within  a  cylindrical  mixing  chamber  to  the  incandescent 
body.  The  latter  is  held  in  position  by  uprights  attached 
to  a  ring  encircling  the  vaporising  cylinder  and  forming 
part  of  a  cap  which  surrounds  the  upper  extremity  of  the 
mixing  cylinder  and  carries  the  burner  gallery,  the  head  of 
the  cap  being  perforated  to  allow  the  mixed  vapour  to  rise 
to  the  flame. — C.  S. 


EL-DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Petroleum  Industry  of  the  District  of  Ter.     K.  J.  Tumsky. 
Trudy  bak.  otd.imp.russk.  techn.  obschtsch.  1896,  11,  80. 

Tins  district  was  the  first  to  be  worked  for  petroleum  in 
Russia,  refineries  being  erected  at  Mosdok.  Oil  was 
discovered  in  the  Grosney  field  in  1833,  but  was  only 
obtained  in  small  quantities  and  from  a  few  shallow  wells. 
On  boring  deeper  the  yield  was,  however,  increased,  the 
most  productive  well  being  that  bored  by  the  Suart  (  lorn- 
pany  in  1895,  which  spouted  to  a  height  of  100  metres, 
and  yielded  during  the  first  few  days  about  SOO.OOO  poods 
per  diem. 

The  Grosney  oil  contains  about  15  per  cent,  of  petroleum 
spirit,  but  comparatively  little  burning  oil.  The  residue, 
amounting  to  about  55  percent.,  has  a  specific  gravity  of 
about  0- 960  and  flashes  at  120:  to  130°  C.  As  a  lubri- 
cating oil  it  was  preferred  to  Baku  residuum,  but  is  too 
thick  to  spray  for  fuel,  and  the  crude  oil  is  too  inflammable, 


so  that  the  refiners  simply  distil  off  the  spirit  and  sell  the 
remainder  for  heating  purposes,  now  that  petroleum  is  cheap 
and  the  demand  for  lubricating  oils  insufficient. — C.  S. 

Petroleum  Naphtha,  The  Production  of  Bitumen  and  Tar 

from.       Kouindjy.     Bull,    de    la     Soe.    d'eucouragement 
pour  1'industrie  nationale,  94,  1116 — 1119. 

With  the  object  of  producing  from  the  petroleum  residues 
certain  substances  hitherto  largely  obtained  from  coal — viz., 
bitumen,  tar,  and  hydrocarbons  of  the  aromatic  series  with- 
out the  production  of  coke — -M.  Adiassewiteh  has  devised 
a  process  in  which  the  residues  are  distilled  at  a  tempera- 
ture of  1503 — 200°  C.  Meanwhile  hot  air  is  blown  into  tho 
heated  mass,  and  an  electric  current  caused  to  pass  through 
it.  After  four  hours'  heating,  the  residue  consists  of  a 
bitumen  of  density  1,  the  yield  being  95  per  cent,  of  the 
original  weight,  and  after  eight  hours  a  solid  bitumen  is 
obtained  of  density  1  -04,  with  a  yield  of  85  per  cent.  This 
product  contains  no  coke,  and  is  perfectly  soluble  in  petro- 
leum spirit. 

A  similar  bitumen  results  from  suitable  treatment  of  the 
"  mineral  naphtha  "  found  as  a  deposit  in  the  district  of 
Hurie,  in  the  Caucasus.  This  mineral  contains  5  to  35  pet- 
cent,  of  bitumen,  soluble  in  CS2,  which  Adiassewiteh 
separates  from  the  mineral  by  disintegrating  the  latter  in  a 
vessel  of  special  construction,  furnished  with  revolving 
knives  and  screws,  and  filled  with  boiling  water.  The 
bitumen  floats  on  the  surface,  whence  it  is  drawn  off  into 
settling  tank-  to  free  it  from  sand  and  water,  and  is  subse- 
quently concentrated  to  a  density  slightly  above  1. 

This  bitumen  may  be  fractionated  by  distillation  by 
means  of  superheated  steam,  or  may  be  subjected  to  the 
treatment  already  described  for  acid  residues.  By  the 
former  process  50  per  cent,  of  oils  of  sp.  gr.  0-936 — 0'972 
are  obtained,  and  a  tarry  residue  remains,  containing  10  per 
cent,  of  coke.  If,  however,  the  method  of  Adiassewiteh  be 
employed,  a  series  of  tars,  it  is  said,  from  the  condition  of 
liquid  to  that  of  solid,  result  (sp.  gr.  1-005— 1-06).  All 
these  products  are  soluble  in  petroleum  spirit,  CS._,,  &c. 
Their  chief  lises  are  in  the  manufacture  of  asphalt,  for 
railway  sleepers,  &c. — R.  B.  B. 

American  Petroleum,  Investigations  on.  Chemistry  of  the 
Berea  Grit  Peti  oleum.  C.  E.  Mabery  and  O.  C.  Dunn. 
Amor.  Chem.  J.  18,  215—236. 

The  composition  of  the  nil  from  the  Berea  grit  of  Ohio- 
anil  the  adjoining  States  has  not  hitherto  been  investigated. 
As  a  result  of  their  examination  of  a  number  of  oils  from 
various  depths  of  strata,  the  authors  find  that  Engler's 
conclusion  that  the  specific  gravity  of  petroleum  varies 
inversely  with  the  depth  of  the  well,  is  not  supported  in  the 
case  of  the  sandstone  oils  of  Southern  Ohio,  the  oil  from 
the  500ft.  sand  being  nearly  as  light  (sp.  gr.  0-7971)  as 
that  from  the  1,500-ft.  sand  of  the  Berea  grit  (0-7939). 
The  latter  sand  also  contains  the  heaviest  oil  of  all  (0-8274). 
The  proportion  of  nitrogen  appears  in  most  instances  to 
increase  with  the  depth  of  the  well. 

In  consequence  of  the  difficulty  in  the  way  of  procuring 
a  sufficient  quantity  of  the  lighter  fractions  of  distillate, 
attention  was  concentrated  on  the  less  volatile  portions. 
The  lowest  fraction  examined  was  that  boiling  at  159° — 
160°  C,  and  this  yielded,  after  repeated  re-distillations,  a. 
hydrocarbon  ofsp.  gr.  0-7629,  boiling  constantly  at  162" — 
i  163°,  and  containing  85-25  per  cent,  of  carbon  "and  14-53 
of  hydrogen  (the  "  decane  "  of  Pelouzc  and  Cahours  boiled 
at  161J — 162°).  After  purification,  the  distillate  had  a 
sp.  gr.  of  0-7475. 

The  next  distillate  of  importance  came  over  between  168° 
and  173J,  the  boiling  point  on  t  distillation  being  finally 
174—175  .— C.  S. 

PATENT. 

Uils  [Petroleum],  Improvement  in  Iieftniny.  J.  Y. 
Johnson,  London.  From  The  Ohio  Oil  Improvement 
Company,  Cleveland,  Ohio,  U.S.A.  Eng.  Pat.  8348, 
April  21,  18D6. 

The  process  is  des'gned  principally  for  removing  the 
-ulphur    from    "sulphur     petroleums,"    and    consists    in 
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allowing  the  crude  petroleum  distillate  to  rlow  -lowly 
between,  or  remain  in  contact  with,  plates  or  sheet*  of  lead 
nd  carbon,  placed  in  close  proximity  to  one  another,  but 
not  touching.  The  nature  of  the  reaction  that  occur-  i-  not 
yet  definite!}  ascertained,  but  the  result  produced  is  that 
the  clear  oil  turns  dark  red,  becoming  nearly  opaque,  and 
when  subsequently  refined  by  the  ordinary  and  treatment, 
•  its  a  whitish  powder,  difficult  to  analyse,  but  appa- 
rently containing  the  sulphur  impurities.  The  lead  appears 
to  be  the  active  agent,  although  it  is  not  corroded,  but  the 
carbon  seems  to  be  essential  to  the  completeness  of  the 
r  action.  The  carbon  plates  must  be  clean.  At  the  outset, 
longer  contact  is  necessary  to  effect  the  reaction  than  is 
subsequently  required.  The  time  of  exposure  varies  with 
the  oil,  half  an  hour  being  usually  sufficient  for  Lima  oil. 
By  discharging  the  oil  into  a  vessel  containing  water,  some 
of  the  impurities  may  be  removed  before  applying  the 
•■acid  treatment." — ('.  S. 

IV—  COLOURING  MATTERS  AND  DYES. 

Dinitronaphthalene-l:S.     C.  Gassmann.     Comptes  rend. 
1896,122,  937—939. 

The  author  finds  that  the  proportion  of  the  1  :  S  product  is 
increased  by  using  strong  acids  in  nitrating,  and  by  not 
cooling.  The  best  results  were  obtained  as  follows: — A 
mixture  was  made  of  260  grms.  of  61-  7  per  cent,  nitric  acid, 
:.<00  grins,  of  92  per  cent,  sulphuric  acid,  and  200  grms.  of 
60  per  cent,  sulphuric  anhydride.  128  grms.  of  naphthalene 
were  then  gradually  added  without  cooling,  and  when  all 
the  naphthalene  had  been  added,  the  whole  was  heated  for 
10  hours  on  the  water-bath,  allowed  to  cool,  and  poured 
into  5  litres  of  cold  water.  215  grins,  of  crude  product 
(98'6  per  cent,  of  theory)  were  obtained,  which  yielded 
L4 8  grms.  of  1 :  8-dinitronaphthalene  and  .">2  grms.  of  the 
1  :  ,1  isomeride. — L.  T.  T. 

Anisol,  lodo  Derivatives  of.     1  ■'.  Reverdin.     Ber.  1S90,  29, 
997—1005. 

o-lodo-anisol,  C6H4.OCH3. 1,  prepared  by  the  action  of 
potassium  iodide  on  diazotised  o-anisidine.  Best  isolated 
by  -team  distillation  in  presence  of  SO.,  o-lodo-ani-ol  i-  a 
heavy  oil.  sp.gr.  1-8,  boiling  at  239' — 240°C., under 730  mm. 
pressure. 

o-Iodo-p-nitro-anisol,  C6H3.OCH3.I.I'TO.,  [1:2:4],  ob- 
tained by  nitration,  at  a  low  temperature,  of  the  preceding 
compound. 

o-Iodo-p-anisidine,  C6H3.OCH,.I.NH!,  [1:2:4],  ob 
tained  by  reducing  the  above  nitro  holy  with  stannous 
chloride  and  hydrochloric  acid,  is  soluble  in  much  boiling 
wat.r.  from  which  it  separates,  on  cooling,  in  fine,  white 
needles,  melting  at  7  1  7.V  I'.  It  is  volatile  with  -team. 
Its  dia/o  derivative  yields  with  naphthol  sulphonic  acid 
(pH:HS03=  1:4),  a  red  dye  resembling  that  obtained 
similarly  from  p-anisi  line. 

Di-iodo-anisol,   C.ll  ...<  >< ''II ...  I.,    [1:2:4].— The    above 

idini   is  diazotised  in  presence  of  potassium  iodide. 

new  compound  separates  in  the  shape  of  a  brown  oil, 
which  solidities  on  cooling,  and  is  best  purified  by  steam 
distillation  in  presence  of  SO.. 

p-Iodo-anisol,  C6H4.OCH3.I  [1:4],  is  prepared  in   the 
same  way  as  the  ortho  compound.     It  is  a  solid  body,  and 
itallises  in  white   leaflets.     It  melts  at  .".l  —52   C.,  and 
boils  at  237    C.  (726  mm.. .-II.  T.  1'. 

Dimethylaniline,    !>■<■    itives  of.     [Direct   Cotton    /•*</<•.] 
A.  Schuster  and  J.  Pinnow.     Ber.  29,  1896,  1053 

DiMETHTi.AKn.iirE  dissolved  in  dilute  sulphuric   acid    and 

treated  with  dilute  nitric  acid,  forms  o-diuitrodimethyl- 
auiliue.  By  reduction,  this  forms  a-diami  lodim  tin  laniline, 
which  is  partially  decomposed  by  distilling  at  the  ordinary 
pressure,  but  distils  at  L78    C.  under  22  mm.  pressure. 

Methyletki  1  amidophenylene-amidine.  —  The     di- 

amid  led    to    1—5    times   its    weight    of 

boilh       1  inhydride,  well  shaken,  and  kept  boiling  for 

four  hour-.  Then"  half  is  di-tilled  oIT.  The  remaindei  is 
treated  with  water,  boiled  down,  and  then   precipitated  with 


soda.  The  precipitate,  after  being  washed  and  dried,  is 
dissolved  in  luke-warm  methyl  alcohol  (2  e.c.  for  1  grm.  of 
substance),  repre  tipitated  with  five  or  six  times  its  volume 
of  ether,  and  lastly  crystallised  from  water.  The  substance 
which  separates  out  from  the  methylaleohol  and  ether  solution 
after  standing  a  few  days,  is,  according  to  Wurster  and 
Sendtner  (Her.  12,  1806),  the  rnono-acetyl  derivative,  and 
should  therefore  contain  a  free  amido  group  capable  of 
being  diazotised. 

No  diazo  compound  could  be  formed,  and  the  substanci 
was  shown  to  be  diacctyldiamidodimethylaniline. 

By  boiling  with  hydrochloric  acid,  metbyletbenylacetyl- 
amidopheny  lene-auiidine  loses  its  acetyl  group  ;  the  base 
separates  out  with  potash,is  extracted  with  chloroform. and. 
after  evaporation  of  the  latter,  is  re-crystallised  from  water, 
The  diazo  compound  of  thi-  base  is  n-n  stable;  the  azo- 
colour  made  from  methylethenylamidodiphenylene-s 
and  £-naphtln  lamine,  viz. : — 

.  II  ..X 

/   >cL 

ch3.c=n/ 

dyes  unmordanted  cotton  direct,  like  the  azo  colours  prepared 
by  Lellmann  and  Heiler  (Ber.  26,  2759)  from  atuido- 
benzylphenylenediamiue.  These  authors  >ho\red  thai  the 
imiilo  group  may  be  substituted  for  sulphur  in  the  group — 

characteristic  for  primuline  azo  colours.  The  methyl- 
ethenylamidophenylene-amidine  contains  a-  group  whirl]  is 
not  exactly  like,  but  to  some  extent  resembles,  the  group  in 
Lellmann  and  Heiler's  compound. 

Methylethenylamidophenylene  -  amidine  bydi  1 
C9HnN.;  2IIC1,  crystallises  from  methyl  alcohol  in 
melting  at  260°. — H.  M. 

Naphthalene   Derivatives,   Isomeric.  III.     V.   Friediander 
and  II.  Riidt.      Her.  29.  1609—1013. 

Tin:  authors  describe  the  preparation  of  naphthoresorcinol 
according  to  the  method  already  described  (this  Journal, 
1896.  1 10),  and  they  have  also  obtained  naphthofluoresi 
They  describe  some  further  reactions  of  1 . 3-dihydroxy- 
naphthalene,  which  melts  at  124°  C,  and  gives  an  acetyl 
derivative  melting  at  56  C.  Nitrosodimethylaniline  acts  on 
the  compound  in  acetic  acid  solution,  forming  a  reddish- 
violet  colouring  matter  which  turns  green  with  hydrochloric 
acid,  thus  differing  from  the  2 . 3-derivative,  which  forms 
an  indigo-blue  oxazine,  which  i-  unaltered  by  hydro- 
chloric acid.  The  azo  compounds  of  1 . 3-dihydroxy naph- 
thalene differ  from  their  isomerides  both  a-  regards  shade 
and  behaviour  on  reduction.  They  arc  all  coloured  yellow, 
and  on  reduction  yield  presumably  2.1  .  3-amidodihydroxy- 
naphthalenc,  which  in  presence  of  alkali  oxidises  very 
rapidly  in  the  air.  turning  dark  green  and  then  dirty  brown 
when  spotted  on  filter  paper.  The  sulphonic  acid-  of  the 
naphthoresorcinol  slum- a  similar  reaction.  When  1.8-di- 
hydroxynaphthalenc  i-  heated  for  several  hours  to  about 
190°  C.  with  60  per  cent,  caustic  suda.it  lakes  up  water, 
yielding  acetic  acid  and  o-toluic  acid  melting  at  105  C. 
On  heating  with  ammonia  to  140  ('..  the  /8-hydroxy)  is  first 
substituted,  3 . 1-amidonaphthol  being  obtained  together 
with  some  1  . ::  naphthy  lenediauiine.  The  former  gives 
sparingly  soluble  hydrochloride,  and  oxidises  very  easily  in 
alkalis.  When  1.3-dihydroxy naphthalene  i- 
boilcd  with  an  excess  of  aniline,  there  remains,  after  distilling 
off  the  execss,  a  white  precipitate  of  phenylamidonaphthol, 
which  behaves  in  an  alkaline  solution  in  a  characteristic 
manner  on  exposure  to  air.  The  solution,  which  rapidly 
turn-  brownish,  deposits  small  riolet-red  erj  stals  cons 
of  nnphthoquinone-anil.  The  paper  concludes  with  a 
description  of  two  naphthoresorcinol  sulphonic  acid-. 

— T.  A.  I.. 

Tlaodiphenylamint  Derivatives'].     O.  Unger  and 

K.  -A.  Ilofmann.      Ber.  29,  1362-  1  It 
When  thiodipbenylamine  is  heated  with  aniline  and  aniline 
hydrochloride,  il  yields  a  blue  colouring  matter  (Ker.  27, 
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- 1  i.  The  vield  can  be  improved  by  shortening  the 
duration  of  the  melt  and  adding  certain  oxidising  B« 
<.r  else  by  using  instead  of  thiodiphenyiamiue  the  violet- 
black  product  obtaiued  by  the  action  of  nitrous  acid  gas  on 
the  ethereal  solution  of  thiodiphenyiamiue.  In  the  present 
•communication  the  authors  describe  the  action  of  hydro- 
chloric acid  on  this  substance,  forming  mono-,  di-,  and  tetra- 
chlorothiodiphenylainine.  The  last-named  product  ',. 
obtained  by  passing  nitrous  acid  gas  (from  nitric  acid 
6p.  err.  1*3  and  arsenious  acid)  through  a  solution  of  thio- 
diphenylamine  in  ether,  warming  the  precipitate  with 
alcoholic  hydrochloric  acid,  and  extracting  with  alcohol, 
when  the  tetrachloro  derivative  remain*  undissolved.  The 
<lirect  action  of  nitric  acid  on  wanning  fives  rise  to  the 
formation  of  a  nitro  compound  with  elimination  of  chlorine, 
but  nitration  in  acetic  acid  does  not  take  place,  for  a 
sulphoxide  is  formed.  Hence  the  chloiine  atoms  appear  to 
occupy  both  the  o-  and  p-positions.  Dichlorothiodiphenyl- 
arnine  is  contained  in  the  alcoholic  extract  mentioned  above, 
and  can  be  purified  by  repeated  crystallisation  from  benzene 
and  alcohol.  It  crystallises  from  alcohol  in  small  shining 
plates,  which  gradually  turn  green  on  exposure  to  air.  On 
nitration,  it  forms  dinitrodiehlorodiphenylamine  sulphoxide, 
which  crystallises  from  nitric  acid  in  yellow  needles.  This 
product,  on  reduction,  forms  leueo-isothionine.  An  isomeric 
dichloro  derivative  which  appears  to  have  both  chlorines  in 
the  p-positiou,  since  on  nitration  and  reduction  it  does  not 
give  any  colouring  matter,  is  obtained  together  with  tetra- 
<hlorothiodiphenylamitic.  by  the  direct  chlorination  of 
thiodiphenylamine.  The  product  of  the  action  of  nitrous 
acid  gas  on  thiodiphenylamine  has  a  quinonoid  structure, 
and  this  is  borne  out  by  the  fact  that  on  heating  with  aniline 
and  aniline  hydrochloride,  blue  colouring  matters  are  ob- 
tained which  have  been  identified  as  phenylated  and  anilido- 
phenylated  thionines. — T.  A.  L. 

J'roducts  obtained  in    the   Chlorination   of  Benzaldehyde 
and   their   Derivatives.       1!.   Gnehni    and    E.  Banziger. 

Ber.  29,  s::>— 87S. 

By  the  action  of  iodine  and  antimony  pentachloride  on 
benzaldehyde,  a  number  of  compounds  are  produced,  the 
principal  product,  however,  being  2 .5-dichlorobenzaldehyde. 
The  authors  have  separated  the  various  products,  and 
identified  them,  and  have  investigated  the  colouring  matters 
•derived  from  2. 5-dichlorobenzaldehyde,  or  from  the  above 
mixture.  For  instance:  iVi  Solid  Green  ZB  is  a  mixture 
-of  the  nitric  and  hydrochloric  acid  salts  of  tetraniethyl- 
diamidodiehlorotriphenylcarbinol.  New  Solid  Green  IB 
consists  of  the  hydrochlorides  of  the  same  carbiuol,  toge:her 
with  tetramethyldiamidoclilorotriphenyl  carbinol,  and  also 
■contains  solium  and  zinc  sulphate.  Glacier  Blue,  obtained 
by  condensing  methyl-o-toluidiiie  with  2.  jdiehlorobenzalde- 
hyde,  is  the  hydrochloride  of  diniethyldiamido-di-o-tolyl- 
dichlorophenyl  carbiuol. — T.  A.  L. 

Triphenylmethane  Colouring  Mai  I  itution  of. 

Hugo  Weil.    Ber.  29,  [10],  1541  -1042. 

G. -ton  Georgieyics  has  stated  (this  Journal.  1895,  150) 
that  when  a  cold  dilute  solution  of  pure  rosaniline  hydro- 
chloride is  treated  with  a  very  slight  excess  of  cold  dilute 
caustic  soda,  a  precipitate  of  a  coloured  base  is  obtained. 
This  was  considered  by  him  to  be  the  true  base  of  the 
rosaniline  colouring  matte:-. 

The  author  has  been  unable  to  confirm  these  results,  and 
■finds  that  under  the  above  conditions  no  precipitate  is 
formed  until  the  solution  is  "  salted  out,"  when  the  unchanged 
hydrochloride  is  recovered.  More  concentrated  solutions 
yield,  it  is  true,  a  coloured  precipitate,  but  that  always 
contaius  chlorine. 

tin  treating  a  rosaniline  hydrochloride  salution  with 
moist  silver  oxide,  gradual  precipitation  of  the  ordinary 
•colourless  base  takes  place,  the  solution  retaining  its  colour 
as  long  as  any  chlorine  is  present. 

.  "  The  colouring  matters  of  the  rosaniline  series  behave  as 
true  quaternary  ammonium  -alts." — H.  I. 

Fuchsines,  Properties  of  and  Oxidation  />y  Lead  Peroxide. 

M.  Prud'homme.     Bull.  Soc.  Chim.  1896,  780 — 7-  t. 
Is  pointing  out  that  Patent  blue  is  not  an  ether  (Bull.  Soc. 
Chim.  1895,907),  the  author  is  at  variance  with  Kosenstiebl, 


Hil.C: 


who  considers  that  this  constitution  explains  its  behaviour 
with  caustic  alkalis.  The  former  states,  moreover,  that  in 
the  reactions  he  has  described,  more  particularly  the  trans- 
formation of  blue  decolorised  by  soda  into  teti  , 
benzidine,  he  never  stated  that  this  was  characteristic  of 
fuchsine  colouring  matter-  fast  to  alkalis.  In  fact.  Blue 
decolori-cd  k  easily  transformed  into  tetra-ethvl- 

benzidine  on  oxidation  with  lead  peroxide  and  aceti 
whilst  Patent  blue  under  the  same  conditions  does  not  give 
an  alkylated  benzidine.  According  to  Kosenstiebl,  the 
precipitate  obtained  by  the  action  of  ammonia  on  alkylated 
fuchsine  contains  a  mixture  of  the  carbinol  with  the 
fuchsine,  aud  is  coloured.  As  a  matter  of  fact,  the  addition 
of  ammonia  to  solutions  of  Fuchsine,  Hexamethyl  violet, 
and  Malachite  green,  gives  colourless  -olutions  after  fl  - 
time,  and  the  bases  also  are  colourless.  On  the  other  hand, 
m-hydroxylated  Malaehite  green  gives  a  dark  green  base 
with  ammonia,  and  the  author  is  of  opinion  that  this  colour 
is  a  property  of  the  base — 

/C6H4.ONa(3) 

X[C6H4X(C,H, 

In  oxidising  dimethylaniline  or  tetramethyldiamido- 
diphenyl  carbinol,  dissolved  in  the  theoretical  amount  of 
hydrochloric  acid,  with  lead  peroxide  and  acetic  acid,  the 
liquid  turns  yellowish-orange  and  then  green  on  adding 
sodium  acetate,  and  dyes  silk  a  fugitive  grass-green. 
heating  the  liquor,  it  becomes  decolorised  and  alkylated 
benzidine  is  precipitated.  The  oxidation  of  the  fuchsines 
proceeds  in  an  analogous  manner,  except  that  of  course  a 
much  larger  quantity  of  lead  peroxide  must  be  employed. 
The  following  colouring  matters  have  been  investigated  : — 
Malachite  green. — This  is  converted  into  bluish-gi 
colouring  matters  dyeing  silk  blue,  maximum  blue 
being  obtained  with  four  molecules  of  lead  peroxide.  With 
eight  molecules,  the  green  entirely  disappears  and  the  filtered 
liquid  is  yellowish-orange,  which  becomes  green  on  adding 
sodium  acetate,  aud  dyes  silk  grass-green.  The  ultimate 
product  is  alkylated  benzidine.  Helvetia  green,  which  is 
Malaehite  green  snlphonated  in  the  para-po-ition.be; 
in  an  exactly  similar  manner.  m-Hydroxylated  Malachite 
-  silk  a  very  yellowish-green,  the  -hade  becoming 
darker  after  oxidation  with  4  molecules  of  lead  peroxide, 
aud  the  transformation  into  alkylated  benzidine  being 
complete  with  eight  molecules.  Patent  blue  is  the  di- 
sulphonic  acid  of  the  foregoing,  and  gives  a  dark  blue 
with  4  molecules  of  lead  peroxide,  whilst  with  6  the 
transformation  is  complete.  The  resultant  compound  is 
not  a  blue  colouring  matter,  nor  is  it  an  alkylated  benzidine. 
In  the  case  of  Patent  blue  decolorised  with  soda,  the 
addition  of  an  equimolecular  proportion  of  lead  peroxide 
gives  directly  alkylated  benzidine.  Hexamethyl-p-fuch 
gives  a  violet  with  4  molecules  of  lead  peroxide,  the 
complete  transformation  requiring  eight.  Fuchsim  gives 
with  :;  molecules  of  the  oxidiser  a  colouring  matter 
dyeing  silk  garnet,  whilst  with  o  molecules  benzidine 
is  formed.  Hence,  of  the  substances  studied,  only  Pat 
blue  and  its  derivative  decolorised  by  soda  behave  in  a 
special  manner.  Under  no  circumstances  !  -  the  former 
yield  an  alkylated  benzidine,  whilst  the  latter  givi  - 
it  with  a  single  molecule  of  the  oxidiser  directly,  with- 
out the  formation  of  an  intermediate  compound.  Th 
fuchsines  are  transformed  into  new  colouring  matters  on 
oxidation  by  the  removal  of  hydrogen  from  the  benzene 
nucleus  adjacent  to  the  methane  carbon.  This  requires 
generally  about  4  molecules  of  lead  peroxide,  and  the 
further  oxidation,  which  usually  require-  about  twice  thi- 
ampunt,  probably  acts  in  splitting  up  that  benzene  nucleus 
which  took  part  in  the  first  phase  of  the  reaction. — T.  A.  L. 

Fuchsines   and    Amido  -  carbinols,    Certain    Reactions   of. 
A.  Kosenstiehl.     Bull.  Soc.  Chim.  1896,  15,  327—  . 

Ax  extended  criticism  of  Prud'homme's  views  a-  to  the 
constitution  of  Patent  blue  (this  Journal,  1S95,  27;  1896, 
267,  268  i. 

The  author,  in  collaboration  with  Suais,  has  discovered 
that  alkyl-benzidines  are  amongst  the  products  of  oxidation 
of  the  leuco  bases  of  various  colouring  matters  which  contain 
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the  group  ( '..[ 1 4X 1 :  I  R  being  an  alkyl  group),'such  as  Mala- 
chite green  and  the  Acid  greens,  the  latter  of  which  are  sensi- 
tive to  alkalis.     Thej  are  contained  in  the  deposits  oi  (lead 

sulphate  or  chloride,  f id  from  the  lead  dioxide  employed 

for  oxidising,  and  their  formation  partially  accounts  for  the 
loss  of  colouring  matter  which  is  experienced  in  the  manu- 
facture of  the  colouring  matters  in  question. 

With  respect  to  the  green  precipitate  (this  Journal,  1896, 
268)  obtained  bj  m  of  ammonia  on  the  unsulpbo- 

nated  Patent  blue,  the  author  remarks  that  (1)  ammonia 
is  incapable  of  completely  saponifying  the  alkyl-rosaniline 
.•  mponnds  which  exhibit  even  a  feeble  resistance  to 
alkalis,  the  carbinols  of  sueh  compounds  being  able  to 
decompose  ammoniacal  salts,  even  in  the  presence  of 
ammonia,  so  thai  the  precipitates,  formed  by  means  of 
ammonia,  eontain  the  iindecomposed  colouring  matters  along 
with  the   c  ises  j  (2)  the  carbinols,  even   -when   pure 

(i.e.,  colourless),  give  with  pure  alcohol  coloured  solutions, 
at  all  events  in  the  absence  of  an  excess  of  alkali;  (•'!) 
the  amido-earbinols  known  (>'.</,  the  colour-bases  of 
Malachite  green.  Crystal  violet,  &c),  derived  from  rosani- 
lines,  whether  fast  to  alkalis  or  not,  dye  wool  and  silk,  and 
cotton  mordanted  with  tannic  arid ;  the  only  logical 
conclusion,  however,  which  can  be  drawn  from  this  is 
that  wool  and  Mlk,  like  tannic  acid,  furnish  the  acid 
requisite  for  the  formation  of  coloured  salts. 

The  author  does  not  maintain  that  coloured  amido* 
carbinols  cannot  exist.  His  position  is  that  no  such 
compounds  have  yet  been  discovered. — E.  1!. 

Fluorindines,  Constitution  of  the.    III.    F.  Kchrmann  and 
II.  Biirgin.     Ber.  29,  1246  —  1254. 

The  authors  have  further  investigated  Fischer  and  Hepp's 
phenofluorindine  formula — 
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-T.  A.  T. 


according  to  which  mono-  and  dialkylated  or  acidyl  deriva- 
tives should  be  obtainable,  the  substitution  takingplace  el 
the  nitrogens.  Employing  the  method  already  given  (tier. 
Pat,  78,601  ;  Her.  28,  1543  ;  this  Journal,  1895,  859  i,  several 
substituted  lluorindines  have  been  obtained.  It  appears  to 
be  a  general  characteristic  of  the  mono-alkylated  fluorin- 
dines, owing  to  their  tolerably  strong  basic  nature,  that  on 
boiling  with  benzoic  ethyl  ether  they  are  more  or  less 
rapidly  converted  into  benzoyl  derivatives,  whilst  the 
diphenyl  fluorindines  can  be  crystallised  unchanged  from 
the  same  medium.  Phenylphenqfluorindine  has  been  ob- 
tained either  by  condensing  2-hydroxyphenylphenazone 
(Annalen,  290, 301 )  and  o-phenylene  diamine  hydrochloride, 
or  else  by  condensing  the  latter  product  with  the  hydro- 
chloride of  the  oxidation  product  of  o-amidodiphenylaminc  : 
and  Fischer  and  Hepp's  statement  (Ber.  28,  295;  this 
Journal,  1895,565)  that  the  latter  process  gives  diphenyl- 
fluorindine,  is  incorrect.  The  product  is  identical  with  that 
obtained  by  Fischer  and  Hepp  from  aposafranine  and 
o-phenylene  diamine  (Ber.  29,  367  ;  See  next  abstract  but 
one),  and  gives  a  benzOj  I  derivative  when  boiled  with  benzoic 
ether.  Its  hydrochloride  is  sparingly  soluble  in  alcohol. 
ffiphenylflvorindini  is  obtained  by  condensing  o-amido- 
diphenylamine  with  the  hydrochloride  of  its  oxidation  pro- 
duct by  means  of  benzoic  acid.  The  same  substance  is 
produced  by  oxidising  azophenine  with  yellow  mercuric 
oxide.  It  has  the  formula  given  at  the  commencement  of 
the  paper,  the  two  imide  hydrogens  being  replaced  by  phi  nj  I 
groups.  Melhylphenofluorindine  is  formed  by  condensing 
the  hydrochloride  of  the  oxidation  product  of  methyl  o- 
phenylene  diamine  with  o-phenylene  diamine  hydro,  hloride 
in  presence  of  benzoic  acid.     The  base  has  the  formula — 


Ortho-amidodiphenylamine,  Oxidation  Products  of. 
i  >.  Fischer  and  A.  Dischinger.     Bsr.  29,  1602—1608. 
Is  criticising  Kehrmann's  proof  (I!cr.  29,  1249  ;  see  Kehr- 
mann  and  Biirgin,  previous  abstract)  of  the  constitution  of 


the  oxidation  product  of  o-amidodiphenylaniine,  the  authors 
point  out  that  three  years  ago  Heifer  and  Fischer  (Her.  2G, 
378;  this  Journal,  1893,  751)  had  already  recognised  the 
product  as  anilido-aposafrauiue.  The  reason  for  the  higher 
melting  point  found,  was  the  presence  of  another  9UDSI  m  e 
very  similar  to  anilido-ap  isafranine,  which  Kchrmann 
Messinger  had  also  overlooked.  It  has  nol  been  possible 
to  obtain  an  oxidation  product  in  which  a  free  amido  group 
could  In  di  tected,  which  should  be  the  case  if  Kehrmann's 
formula    were    correct.       Fischer    and    Ileiler's    result-  bs 

regards  the  dec position   of   the  oxidation    product   Bre 

confirmed,  Bl-anilidohonzene  indone  and  HI-o-oxybenzene 
indone  being  obtained,  the  former  being  insoluble  and  th  ■ 
latter  soluble  in  dilute  caustic  soda.  Hence  Ihe  chit  f 
oxidation  product  of  o-amidodiphenylaminc  by  means  o 
ferric  chloride  is  identical  with  aailido-aposafranine.  As 
regards  the  second  substance  formed,  it  melts  at  259  C:, 
and  is  characterised  by  the  bronzy-yellow  colour  of  its 
hydrochloride.  The  base  has  the  formula  ( 'II  ,-X-,  an  I 
decomposition  with  dilute  sulphuric  acid  at  170°  C.  gives 
two  products,  one  insoluble  and  the  other  soluble  in  alkalis, 
and  identical  with  oxyaposafranone.  Furthermore,  on 
heating  with  o-phenylene  diamine  and  its  hydrochloride  to 
210°  C.,a  fluorindiue  is  obtained.  At  the  conclusion  of  the 
paper,  Fischer  and  Hepp,  replying  to  Kehrmann's  last 
paper,  point  out  that  the  conclusion  of  the  latter  that  the 
formation  of  phenylfluorindine  from  o-phenylenediamine 
and  the  oxidation  product  of  o-amidodiphenylamine,  is  a 
proof  that  the  latter  has  the  constitution  given,  must  be 
incorrect. 

Finally,  the  authors  do  not  confirm  Kelinnann  am? 
Bfirgin's  statement  that  phenylfluorindine  cannot  be  re- 
crystallised  unchanged  from  benzoic  ether. — T.  A.  L. 

Relation  of  the  Indulinesto  the  Safranines.     V.  Kebrmaun, 

Annalen.  290,  247—306. 
The  author  concludes  from  the  experimental  evidi 
brought  forward  in  the  paper  that  the  question  as  to  the 
difference  between  the  indulines  and  safranines  reduces 
itself  to  the  position  and  nature  of  the  substituting  amido 
groups.  Both  series  of  compounds  belong  to  one  large 
class — the  azonium  bases  and  their  amido  or  hydroxy  sub- 
stitution products.  The  non-substituted  azonium  bases 
only  exist  in  the  hydrate  form,  and  this  also  is  the  case  with 
those  substituted  azonium  bases,  which,  owing  to  the  position 
of  the  substituting  groups,  are  incapable  of  undergoing  the 
p-quinoid  anhydride  formation  (induline  or  indone  forma- 
tion), whereas  those  substituted  azonium  bases  which  contain 
amido  or  hydroxy  groups  in  a  suitable  position  can  some- 
time- exist  as  hydrates,  but  lose  water  very  easily.  This  is 
the  case  with  rosinduline,  aposafranine,  and  pheuosafranine. 
The  indulines  anil  indoles  thus  formed  do  not  give  different 
sal'-  from  the  corresponding  azonium  hydrates.  The  salt- 
of  both  forms  of  the  bases,  are  identical,  since  simultaneously 
with  the  formation  of  the  salt,  molecular  transformation 
into  the  o-qainonoid  azonium  form  takes  place.  In  a  pre- 
liminary notice  (Ber.  27,  8349),  the  formation  of  rosinduline 
chloride  by  meansof  the  azonium  reaction  and  the  behaviour 
of  acetyl  rosinduline  chloride  showed  definitely  the  relation- 
ship between  the  safranines  and  indulines,  and  fun  lei 
experimental  evidence  is  brought  forward  in  the  present 
paper  in  support  of  this  view. 

In  conclusion,  a  number  of  new  condensation  products 
are  described,  obtained  by  the  action  of  benzyl-o-phenylene 
diamine  on  4.1 . 2-aectamidonaphthoipiiuone  and  on  2.1.  t 
hydroxynaphthoquinone.  The  former  compound,  when 
condensed,  gives  benzyl  chloride,  acetamidouaphthophei 
zine  and  acetylbenzj)  rosinduline  chloride.  From  2.1.4- 
hydroxynaphthoquinone,  benzylrosindone,  hydro xynaph- 
thophenaziiie.  and  benzyl  chloride  or  benzyl  alcohol  are 
obtained.     Simi!  isation  product-   resulting  in  the 

formation  of  phenazone  derivatives  are  obtained  from 
alkylati  dot  phenylatedo  phenylene  diamines  anddihydroxy- 
quinone,  dihydroxytoluquinone,  and  chlorodihydroxy- 
quinone.—  T.  A.  L. 

Indulines  and  Safranines.    <  t.  Fischer  and  E;  Hepp. 
Ber.  29,  361— 371. 

The  mauveines,  indazines,  rosindulines,  Naphthyl   red  and 

blue,  and    Magdala    red   all    belong  to  the  class  of  the 
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p-quinones,  and  this  is  also  true  of  the  safranines — a  fact 
which  has  been  recently  demonstrated  (this  Journal,  1896, 
192).  All  these  compounds  react  with  bases  to  form 
indulines,  the  formula  of  the  simplest  induline  being — 


II,  X- 
IIX 


X- 


\y 


\/ 


-X  — 

R 

i  which  R  can  be  either  methyl,  ethyl,  or  phenyl,  &e. 
The  safranines  are  distinguished  from  the  indulines  bj 
their  characteristic  behaviour  iu  sulphuric  acid.  The  -imple 
safranines,  aposafranine,  phenosafranine,  mauve'ine,  ind«- 
zine,  and  rosinduline dissolve  in  concentrated  sulphuric  acid 
with  a  green  colour,  whilst  the  anilides  dissolve  to  violet  or 
'blue  solutions.  Kecognising  the  relationship  between  the 
safranines  and  indulines,  it  is  no  longer  necessary  to  insi>i 
oti  the  old  ammonium  formula  for  the  safraninc  salts,  and 
Kehrmann's  view  (Ber.  28,  1710;  this  Journal,  189a,  858) 
that  the  salts  of  the  induline  liases  and  iudones  (rosindu- 
line, &c.)  are  derived  from  an  o-quinouoid  azonium  formula 
whilst  the  oxygen  free  induliue  bases  and  the  indones  are 
only  p-quiuonoid  anhydrides  of  amido  or  of  hydroxy 
azonium  liases,  i^  untenable.  It  is  more  probable  that  the 
strong  basicity  of  many  of  these  colour  bases  is  due  to  the 
imido  group,  and  not  to  the  aunc  nitrogen.  Hence  apo- 
safranine hydrochloride  lias  probably  the  formula — 
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By  the  action  of  aniline  on  aposafranine  salts,  two  com- 
pounds arc  obtained,  the  one  being  anilido-aposafranine, 
C.,4H1SX4,  the  other  phenylauilido  aposafranine,  ( '  ,„ r  r.. 4  N4 — ■ 
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Tliis  constitution  is  proved  by  splitting  off  successively  the 
two  phenyl  groups,  leaving  finally  hydroxyaposafranone, 
which  was  characterised  by  conversion  into  its  methyl  ether 
•(red  needles  or  prisms  milting  at  248°  C).  In  a  similar 
manner  two  products  are  obtained  by  the  action  of 
j>-toluidine  on  aposafranine.  With  p-phenyleuediamine, 
/i  amido-anilido-aposafranine  is  obtained,  which  crystallises 
from  benzene  in  bluish-green  prisms,  melting  at  227  (  . 
On  heating  with  dilute  sulphuric  acid  to  170°  C,  p-pheny- 
lenediaminc  and  hydroxy  aposafranone  are  produced.  By 
reacting  with  o-phenylene  diamine  on  aposafranine  chloride, 
jphenvlfluorindine — 
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-avjd  it  can  be  converted  by  heating  with  dilute  sulphuric 
acid  first  into  amidohydrox}  aposafranone,  and  subsequently 
into  dihydroxvaposafranone.  Decomposition  with  an  alkali 
yields  safrauol  and  anilidosafranol.  Its  relationship  to 
phenosafranine,  mauve'ine,  and  phenylmauveine  is  shown 
*y  the  fact  that  the  same  induline  is   obtained  from  it  as 


as  produced,  which  bears  out  the  authors'  formula  for  the 
rluorindines.  As  already  observed,  anilidophenylaposafra- 
nine  (formerly  known  as  phenyliuduline)  is  obtained  from 
aposafranine  or  from  anilido-rpcsafranine  by  the  action  of 
aniline.  It  can  further  be  obtained  by  removing  the  amido 
.■group  from  amidopheuyl  induline,  which  is  an  important 
induline  of  the  amido-azobenzene  melt.  This  compound 
ibas  the  constitution — 


from  these  compounds,  when  heated  with  aniline.  This 
product  is  formed  in  the  induline  melt,  and  is  the  greenish- 
blue  induline  remaining  behind  when  the  induline  melt  is 
extracted  with  alcohol.  It  forms  a  characteristic  acetate, 
which  crystallises  from  acetic  acid  in  flat  bronzy  prisms.  It 
has  most  probably  the  formula  I  ',.11  X,,.  since  in  its 
production  from  phenylmauveine  an  intermediate  product 
can  be  isolated,  which  melts  at  2 15  C,  and  has  the  formula 
(\II„X,._T.  A.  L. 


3       mines,  Constitution  of.    It.  Xietzki. 
1442— llli;. 


Ber.  29, 


Tut:  author  points  out  that  in  almost  all  the  previous  work 
(see  preceding  abstract)  on  the  safranines  the  symmetrical 
formula  has  been  adopted,  although  their  constitution, 
according  to  the  methods  of  preparation,  could  be  equally 
well  expressed  by  the  unsymmetrical  formula.  Hitherto 
the  isomerism  of  aposafranine  and  the  simplest  induline  hi- 
been  taken  as  evidence  of  the  correctness  of  the  latter 
formula,  but  since  Kehrniann  has  shown  that  the  simplest 
induline  does  not  exist,  there  is  no  longer  a  necessity  for 
expressing  a  distinction.  Experimental  evidence  is  now 
brought  forward,  at  any  rate  for  mauve'ine,  in  support  of 
the  symmetrical  formula,  and  the  author  adopts  it  also  for 
all  the  safranine  colouring  matters.  The  joint  oxidation  of 
m-arnidodiphenylamine  and  p-amido-diphenylamiue,  or  of 
diphenyl-m-pheny  lenediamine  and  p-phenylenediamine,could 
take  place  in  either  case  in  two  ways.  Since,  however,  the 
same  colouring  matter  is  obtained  by  either  method,  the 
product  must  be  formed  according  to  the  following  scheme  — 
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and  hence  mauve'ine  is  expressed  by  a  symmetrical  formula. 
This,  then,  follows  for  all  the  allied  colouring  matters.  The 
substance,  in  view  of  its  strongly  basic  character,  has  an 
azonium  rather  than  a  quinoue-imide  formula,  and  this  view 
obtains  especial  support  in  the  strong  basicity  of  diacetyl- 
safrar.ine.  In  a  similar  manner  the  reddish-violet  base 
acetylaposafranine,  gives  yellow  salts  which  are  not  decom- 
posed by  dilute  alkaline  carbonates.  Fischer  and  Hepp's 
statement  that  aposafranine  cannot  be  diazotised  is  not 
confirmed  by  the  author.  At  any  rate,  if  just  sufficient  acid 
he  added  to  an  aqueous  aposafraniue  solution  until  it  just 
begins  to  turn  green,  on  adding  sodium  nitrite  it  turns 
yellow.  Xo  colouring  matter  is  formed  with  alkaline 
0-naphthol  solution,  but  the  addition  of  cuprous  chloride 
causes  a  violent  evolution  of  nitrogen,  and  the  colour  of  the 
solution  changes.  With  respect  to  Kehrmann's  view  that  the 
anhydrous  bases  are  expressed  by  quinone-imide  formula-, 
it  would  appear  more  probable  (since  such  a  transformation 
would  certainly  be  evidenced  by  a  change  of  colour,  and  the 
safranines  are  distinguished  from  the  eurhodines  and  true 
indulines  by  their  stability  to  alkalis)  thit  an  inner  anhydride 
formation  takes  place  between  the  ammonium  hydroxide 
and  the  amido  or  hydroxy)  group.  That  the  rosindulini  s 
and  rosindones  have  an  analogous  constitution  is  sufficiently 
evident  from  their  properties. — T.  A.  L. 

Phenazine  Colouring  Matters,  Nomenclature  of.    IV. 
G.  P.  Jaubert.     Iier.  29,  414—418. 

The  author  suggests  a  saheme  for  the  nomenclature  of  the 
various  phena/.ine  derivatives  (this  Journal.  1895,  858),  to 
which  belong  the  earhodines,  safranines,  indulines,  ami 
mauveines,  &c.  It  is  proposed  to  number  the  parent 
substance,  phenazine,  as  follow-  :  — 

V  I 
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It  will  be  seen  subsequently  that  in  the  induline 
colouring  matters  the  a-nitrogen  plays  the  same  part  as 
the  methane  carbon  in  triphenylrnethane  derivatives.     The 
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phenazine  derivatives  can  be  divided  into  two  classes — the 
eurhodines  and  the  indulines.  The  former  have  an 
o-quinonoid  structure — 

N 

i  ir.xir. 


xx 


whilst  the  indulines  are  j>-quiuonoid  derivatives — 
C0H4/        NcHjiSH. 

As  already  mentioned  (Her.  28,  1585  :  this  Journal,  1895, 
858),  the  simplest  representatives  of  the  eurhodines  and 
indulines  arc  isomeric.  The  above  formula;  well  explain 
the  stronger  basicity  of  the  eurhodiues  and  their  diazotisa- 
hility  in  contrast  to  the  indulines.  which  are  weaker  bases 
and  non-diazotisable.  The  simplest  eurhodine  is  3-amido- 
phenazine,  which  yields  3-hydroxyphenaziue  or  eurhodol, 
when  theamido  group  is  replaced  by  hydroxy!.  The  intro- 
duction of  an  amido  group  para  to  the  a-nitrogen  yields 
a uiido- eurhodine  or  Phenylene  red  (3 . 3'-diamidophenazine). 
The  dimethyl  derivative  of  this  substance  is  Neutral  violet. 
If  one  amido  group  be  replaced  by  hydroxy],  amido- 
eurhodol  is  obtained,  whilst  the  replacement  of  both 
amido  groups  yields  hydroxyeurhodol.  With  regard  to  the 
p-qninonoid  derivatives,  the  simplest  indu'.iue — ■ 
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has  not  yet  been  prepared.  Replacement  of  the  amido 
group  by  oxygen  yields  indulone  (Fischer  and  Hepp, 
indone).  In  order  to  designate  substitution  in  the  azine 
ring,  the  author  adopts  Witt's  suggestion,  making  use  of 
the  prefixes,  metho-,  etho-,  pheuo-,  a-  and  /8-naphtho,  &c, 
whilst  the  usual  prefixes  methyl,  ethyl,  phenyl,  &c,  are 
employed  to  denote  substitution  in  the  amido  or  imido 
groups.  Hence  aposafranine  is  pheno-induline  and  safra- 
none  is  pheno-indulone.  The  introduction  of  an  amido 
group  into  the  simplest  induline  para  to  the  a-nitrogen 
gives  the  simplest  safranine,  whilst  if  the  imido  group  be 
replaced  by  oxygen  there  results  amido-indulone,  from 
which  hydroxyindulone  or  safranol  can  be  obtained  by  sub- 
stituting the  hydroxyl  for  the  amido  group.  Several  com- 
pounds  belonging  to  this  class  have  already  been  described 
Comptes  rend.  121,  947  ;  this  Journal,  1896,  108).  In 
conclusion,  the  author  points  out  some  analogies  between 
Malachite  green  and  p-rosauiline,  induline,  and  safranine. 
The  introduction  of  an  amido  group  into  the  benzene  ring 
of  diamidotriphenylmethane  (unmethylated  Malachite 
en)  para  to  the  methane  carbon,  yields  p-rosaniline. 
S  bstitution  in  any  other  position  ortho  or  meta  gives 
colouring  matters  which  have  little  in  common  with 
p-rosaniline.  This  is  also  true  as  regards  the  formation 
of  safranine  from  induline.  A  safranine  is  only  formed 
when  the  amido  group  enters  the  molecule  para  to  the 
a-nitrogeu.  The  function  of  the  /3-nitrogen  appears  to  he 
that  of  strengthening  the  molecule,  like  the  sulphur  in 
Methylene  blue  or  the  oxygen  in  Nile  blue,  preventing  its 
decomposition  by  acids  like  the  indamines. — T.  A.  L. 

Uibromo-  Gallic  Acid  and  Us  Derivatives,  Art  inn  of 
Witrosodimethylaniline  oh.  \_Galloc:/aninc.~\  A.  Bietrix, 
Bull.  Soc.  Chirn.  1896, 15,  404—408. 

A  MONOBHOMO  derivative  of  Gallocyanine  is  obtained  by 
heating  dibromo-gallic  acid  (1  mol.)  with  nitrosodimethyl- 
aniline  hydrochloride  (1  mol.)  in  methyl  alcoholic  solution. 

Ir  differs  from  Gallocyanine  in  its  reactions  mainly  in  not 
being  affected  by  the  addition  of  acid  to  its  aqueous 
solution,  Gallocyanine  changing  in  colour  from  blue  to 
•■i.  .1  v  hen  its  aqueous  solution  is  so  treated. 

The  monobromo-derivativea  of  Prune  and  Gallanilic 
violet  are  similarly  obtained  from  nitrosodimethylaniline 
and  the  methyl  ether  of  dibromo-gallic  acid  and  dibromo- 
iniliue,  respectively. —  E.  I!. 


Casein,  Colour- Lakes  prepared  from.     ( '.  Dreher.     Kiirb. 
Zeit.  1896,  7,  164—165. 

Coloi  R-lakes,  which  possess  the  advantages  of  being  very 
pure  in  shade,  fast  to  water,  relatively  inexpensive,  and 
innocuous,  arc  produced  by  precipitating  casein,  from  an 
ammoniacal  solution,  in  the  presence  of  the  (basic  or  acidic) 
colouring  matter  of  the  shade  desired,  by  means  of  stannic 
chloride,  basic  stannic  acetate,  aluminium  acetate,  or 
aluminium  chloride. 

An  Auramine  (yellow)  lake  is,  for  instance,  prepared 
from  the  following  solutions: — 

Casein  Solution. — 10  parts  of  powdered  casein  are  mad? 
into  a  paste  with  20  parts  of  water,  and  then  8n  parts  of 
water  and  1 — 2  parts  of  ammonia  solution  are  added. 
The  whole  is  heated  at  about  40:  for  two  hours.  Tin- 
liquid  is  then  strained  through  line  cloth  to  remove 
undissolved  matters. 

Dyestuff  Solution.— 5  parts  of  Auramine  arc  dissolved  in 
1,000  of  water  at  60  . 

Stannic  Chloride  Solution. — 10  parts  of  the  crystallised 
salt  in  1 ,000  of  water. 

The  lake  is  obtained  by  mixing  30  parts  of  kaolin 
with  20  of  warm  water  and  SO  of  casein  solution,  adding 
100  of  the  dyestuff  solution  and,  lastly,  while  stirring,  the 
stannic  chloride  solution  (about  2  parts  are  required)  uutil 
the  colouring  matter  is  completely  precipitated.  The 
precipitate  is  collected,  pressed,  and  dried  at  60'. — K.  B. 

'Magenta  and  Acid  Magenta,  Distinction  between  ;  Schiff's 
Reaction.  1'.  Cazeneuve.  J.  Pharm.  Chim.  18116,  3, 
[11],  595. 

See  under  XXII  I.,  page  560. 

PATENTS. 

Colouring  Matters  [Cotton  Bluish-macks'],  The  Manufac- 
ture or  Production  of.  11.  15.  Newton,  London.  Prom 
"  The  Farbenfabriken  vormals  P.  Bayer  and  Co.," 
Elberfeld,  Germany.      Eng.  Pat.  13,620,  July  16,  1895. 

Accokding  to  Eog.  Pat.  7337  of  1892  (this  Journal.  1893, 
350),  of  which  this  is  an  extension,  colouring  matters  are 
obtained  by  combining  diazolised  amido-azo  compounds 
with  phenyl-  or  tolylnaphthylamine  sulphonic  acids.  In  the 
present  specification  these  latter  compounds  arc  replaced  by 
alkylated  naphthylamine  sulphonic  acids,  such  as  methyl-, 
ethyl-,  or  benzyl-  a- or  $  naphthylamine  sulphonic  acids, 
or  by  alkylated  naphthylamine  disulpbonic  acids.  The 
alkylated  naphthylamine  sulphonic  acids  are  produced  in 
the  usual  manner  by  the  action  of  an  alkvl  haloid  ou  the 
particular  naphthylamine  sulphonic  acid  in  the  form  of  it- 
sodium  salt,  under  pressure,  and  with  or  without  the  presen  i 
of  an  alkali.  Thus  an  aqueous  solution  of  one  molec 
proportion  of  1.1 '-naphthylamine  sodium  sulphonate  is 
heated  with  one  mclecnlar  proportion  of  ethyl  bromide  in 
an  autoclave  lo  '.in  -loo  (.'.  with  constant  agitation  until 
the  pressure  disappears.  The  melt  is  then  allowed  to  cool, 
and  the ethylated  naphthylamine  sulphonic  acid  is  separated 
in  the  usual  manner.  The  following  example  illustrates  the 
formation  of  a  colouring  matter: — Tbe  d;a/.o  solution  from 
17 '3  kilos,  of  ut-sulphanilic  acid,  7  kilos,  of  sodium  nitrite, 
and  sufficient  hydrochloric  acid,  is  run  into  800  litres  of 
water  containing  is  kilos,  of  a-uaphthylamine  hydrochloride. 
The  formation  of  the  :nnido-azo  compound  is  assisted  by  the 
addition  of  sodium  acetate  and  by  slightly  warming  the 
liquid.  When  cold,  30  kilos,  of  hydrochloric  acid  (30  B.) 
and  7  kilos,  of  sodium  nitrite  are  added.  The  formation  of 
the  diazo-azo  compound  is  complete  in  about  12  hours, 
when  it  is  filtered  oil'  and  stirred  into  a  solution  of  25  kilos, 
of  1 . l'-ethylnaphthylamine  sulphonic  acid,  together  with 
.",•:{  kilo-,  of  sodium  carbonate.  The  formation  of  the  dye- 
stuff  is  completed  by  adding  7  kilos,  of  sodium  acetate,  and 
by  gently  wanning  the  mixture.  The  colouring  math  r  • 
separated  in  the  usual  manner,  ami  the  acid  has  the  following 
formula  : — 

C',.lIj(SO,lli.X:.C,(1llI.X  .C  Jl,  >  ■»,!!)(  NTIf.H.,). 

It  dyes  unmordanted  cotton  fast  bluish-black  shades. 
Other  variations  are  described. — T.  A.  L. 
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IHeta-nitranilinesulpho  Acid  and  its  Analogues,  Manufac- 
ture of.  O.  Imray.  London.  From  "  Tin-  Farbwerke 
vormals  Meister,  Lucius,  and  Briining,"  Hoecbst  a  \l.. 
Germany.     Eng.  Pat.  14,382,  July  89,  1895. 

By  the  action  of  neutral  sulphites  on  m-dinitro  compounds 
of  the  benzene  series,  a  reaction  takes  plai  e  according  lo  the 
following  equation  :  — 

C  I!  fN02)    I-3H.SO      rj[  <XO.0(NlI.)(SMji)  +  2H;S(>,. 

\  solution  of  5  kilos,  of  neutral  sodium  sulphite  in  20—25 
litres  of  water  is  heated  to  boiling,  and  L  '68  kilos,  of 
»i-dinitro  benzene  are  added  in  small  quantities  with  eon-. 
Stant  agitation.  Wlien  the  dinitrobenzol  melts,  a  vigorous 
reacti ;nsues,  and  the  mixture  forms  a  clear  yellowish- 
brown  solution,  from  which  small  brownish-black  nee. lies  of 
the  new  nitro-amido  sulphonic  acidmay  be  separated  by  the 
addition  of  2*5 — 3  kilos,  of  crude  hydrochloric  acid.  The 
new  acid,  when  pure,  forms  almost  colourless  needles,  veiy 
sparingly  soluble  in  cold  water  and  fusible  without  decom- 
position. It  dissolves  easily  in  alkaline  carbonates  and  in 
sodium  acetate,  and  gives  with  nitrous  acid  a  sparingly 
soluble  diazo  compound.  The  acid,  from  the  above  pro- 
perties, appears  to  be  different  from  the  »/  nitraniline 
sulphonic  acid  of  Post  and  Hartung  (Annalen,  205,  102). 
Iu  a  similar  manner  to  the  above,  a  corresponding  acid  may 
be  obtained  from  dinitrctoltienc  [<  II ;  :  <  N<  >..).,  =  1:2:  I 
although  the  reaction  does  not  take  place  so  smoothly.  The 
resulting  nitrotoluidine  sulphonic  acid  is  somewhat  more 
readily  soluble  in  water  thau  the  corresponding  m-uitraniline 
derivative. — T.  A.  L. 


V.-TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

"Sansevieria  Zeylanica  Fibre,  Seport  on.     Imp.  Instit. 
Journal,  Scient.  luvestig.  Dept.,  July  1896,264. 

The  fibre  of  this  plant,  which  belongs  to  the  natural  order 
1. iliac,  a,  is  ot  a  beautiful  light  colour  and  fine  gloss.  The 
-taple  is  about  4  ft.  in  length,  of  smooth  well- formed 
threads. 

The  sample  was  obtained  from  Angoorie,  in  Assam, 
where  l>r.  Watt  observed  that  it  was  being  grown  upon 
ivaste  land  by  a  tea-planter.  Dr.  Watt  states  that  the 
plant  can  be  grown  without  cultivation  ;  if  fragments  of  the 
-  are  scattered  over  the  soil,  each  fragment  takes  root 
iapidly,  and  a  good  crop,  is  yielded  in  a  very  short  time. 

Chemical    examination    shows    this   fibre   lo  be  of  high 

dity.  C.  F.  Cross  examined  a  sample  of  '■  Sanse- 
vir  ria,"  which  was  included  in  the  collection  at  the  Indian 
and  Colonial  Exhibition,  and  also  tested  its  paper-making 
qualities  ;  the  chemical  results  obtained  by  him  showed  that 
the  specimen  be  examined  was  inferior  in  quality  to  the 
present  sample.     (  Report  on  Indian  Fibres,  1  - 

The  following  are  the  results  furnished  by  the  two 
samples  :  — 
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*  Report  on  Indian  Fibres. 

With  the  exception  of  the  results  of  chemical  examina- 
tion obtained  in  the  Scientific  Department  of  the  Imperial 
Institute,  there  ate  very  few  available  for  purposes  of 
general  comparison  of  monocotyledonous  fibres.  Many  of 
tlie  fibres  dealt  with  in  these  reports  were  obtained,  it  is 
true,  from  plants  which  were  not  indigenous  to  the  locality 


they  were  grown  in.  Special  care,  however,  had  been 
taken  iE  the  cultivation  and  treatment,  so  that  the  fibre 
which  they  furnished  was  probably  little  inferior  to  the 
same  kind  of  fibre  derived  from  (lie  wild  plants  grown  in 
their  natural  habitat.  Accepting  the  results  which  they 
furnished  as  suitable  for  purposes  of  general  comparison,  it 
appears  that  the  "  cellulose  "  numbers  furnished  by  fibres 
monocotyledonous  origin  range  from  about  111  to  7  7,  the 
average  number  being  about  70.  The  "  nitration  "  numbers 
■   from  9  to  34,  with  an  average  of  about  20. 

Sansevieria,  which  furnishes  the  numbers  75  and  33 
respectively,  therefore  ranks  high  among  these  fibres-. 
Again,  the  A.  and  B.  "  hydrolysis  "  numbers,  and  especially 
the  difference  between  them,  are  of  special  significance. 
The  Victorian  monocotyledonous  fibres  may,  indeed,  be 
classified  from  this  point  of  view.  Thus,  the  approximate 
hydrolysis  numbers  and  the  differences  are,  respectively,  for 
the  Cordy lines,  15, 19,  and  1;  for  the  Agavas,  16;  21,  and  5 
for  the  Knipbopas.  17'.  23,  and  0. 

Sansevieria  gives  the  numbers  12,  15,  aod  3.  These 
would  indicate  that  it  should  possess  special  powers  of 
resistance  to  weathering  and  the  accompanying  hydrolytic 
effects.  The  general  results  of  chemical  examination  of 
this  fibre  may  be  considered  as  very  satisfactory.  A  com- 
parative statement  of  the  results  furnished  by  the  mono- 
cotyledonous fibres,  showing  the  relation  of  Sansevii  ria 
thereto,  is  appended  : — 
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Sansevieria  Zeylanica         12  15 


The  reports  of  experts  on  this  sample  of  Sansevieria  were 
favourable,  although  it  exhibited  some  trifling  defects,  due, 
probably,  to  the  degree  of  maturity  of  the  plant  from  which 
it  was  prepared. 

Silk,  Weighting  Materials  in  ,■  The  Quantitative  Estimatu  n 
of.     H.  Silbermann.     Chem.  Zeit.  20,  '"-■ 

See  under  XX]  II.,  paije  563. 

PATENTS. 

Wools,  Woollen  Bags,  or  '/issues  [Carbonisation^ 
intended  tn  be  Carbonised  or  Bleached,  A  Process  for 
the  Acidulaiion  of.  (i.  Philips,  Stolbeig,  Geimany. 
ling.  Pat.  12,857,  July  ::.  189,5. 

In  order  to  effect  a  complete  and  rapid  saturation  of  the 
matters  which  are  to  be  destroyed,  the  woollen  materials 
are  treated  with  a  dilute  solution  of  the  acid  to  be  applied, 
in  a  vessel  from  which   the  air  is  exhausted.  — E.  15. 

Treatment  of  Vegetable  Fibres  [Preparing for  Spinning']. 
Improvements  in  the.  C.  Efros,  New  York,  U.S.A. 
Eng.  Pat.  7405,  April  7,  1896. 

Vegetable  fibres  in  general,  but,  more  particularly,  those 
wbich  are  used  in  the  manufacture  of  ropes  and  cordage,  as 
hemp,  liner,  and  jute,  are  improved  in  appearance  and 
better  adapted  for  spinning  "  or  otherwise  working,"  by 
impregnating  them  with  a  solution  of  sodium  phosphate, 
"  or  of  a  caustic  alkali,"  or  of  a  mixture  of  some  or  all  of 
the  following  substances: — Magnesinm  silicate  (this  may 
be  replaced  by  kaolin,  steatite,  potassium  or  sodium 
silicate,  or  other  substances),  glucose,  wbeaten  flour, 
paraffin  wax  (for  which  may  be  substituted  stearin,  bees- 
ivax,  mineral  wax,  or  vegetable  wax),  "alkali  soap," 
neutral  soap,  creasote,  sodium  phosphate,  paraffin  oil, 
tallow,  and  water.  The  solution  or  mixture  may  be 
applied  in  various  ways,  one  of  which  is  to  spray  it,  heated 
at.  about  "  60°  It."  upon  the  fibres  previously  spread  out 
and  heated  at  about  the  same  temperature. — E.  U. 
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YL— DYEING.  CALICO  PRINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

T     fill      Fibres,     Animal,    Bleaching    of,    hj     flydi 
7_  Dioxide.     G.   Domraerguc.     Rev.  de  Chim.   Ind.    If 
"   7,  [75],  73-74. 

The  apparatus  employed  for  bleaching  tissues  consists  of 
two  cubical  tanks:  one  for  the  treatment  with  hydrogen 
dioxide,  the  other  for  rinsing.  The  first  of  these  is  pro- 
vided-with  a  cover,  winches,  and  squeezing  rollers.  It  is 
filled  with  hydrogen  dioxide  solution  (12—14  vols.), 
diluted  with  20  time-  it-  volume  of  water,  and  rendered 
slightly  alkaline  with  either  sodium  or  potassium  hy- 
droxide, or  ammonia,  The  pieces,  previously  thoroughly 
scoured,  are  introduced  into  the  bath,  and  worked  therein 
for  G  to  10  hours,  according  to  the  degree  of  bleaching  to 
be  attained.  They  are  then  squeezed  and  withdrawn,  and 
are  afterwards  washed,  hydro-extracted,  and  dried. 

"  Market  whites  "  are  produced  by  faintly  tinting  the 
tissues  thus  bleached,  with  blue-violet  dyestuffs,  such  as 
••Methyl  violet,  350  X,"  or   '•Crystal  violet  " 

Pelgrain's  method  for  applying  the  hydrogen  dioxide  is 
-more  laborious  and  costly  than  the  above.  It  consists  in 
passing  the  tissues  through  an  alkaline  solution  of  hydrogen 
dioxide,  contained  in  a  mangle  or  dj-e-jigger,  and  receiving 
them  on  a  wooden  roller,  leaving  them  on  this  for  12  hours, 
and  then  unrolling  and  washing. 

Sodium  silicate,  which  has  been  suggested  as  a  suitable 
addition  to  the  hydrogen  dioxide  bath,  imparts  a  harsh  feel 
■to  the  tissues,  and  is  not,  therefore,  to  be  recommended. 

— E.  U. 

X,actic   Acid   a:    an   Assistant    in    Mordanting     Wool.      E. 

Hoffmann.     Farber   Zeit.    7,    -217— 218.     (See  also    this 

Journal,  1896,  196.) 
Further  experiments  have  convinced  the  author  of  the 
superiority  of  lactic  acid  to  other  assistants  when  mor- 
danting wool  with  chromium.  The  difference  is  most 
marked  when  pieces  of  wool  mordanted  respectively  with 
••  chrome  "  and  tartar,  chrome  and  oxalic  acid,  and  chrome 
:and  lactic  acid  are  ail  dyed  in  the  same  bath.  Besides 
yielding  fuller  shades,  lactic  acid  is  cheaper  than  tartar. 
The  present  price  in  Germany  is  00—65  M.  per  100  kilos. 
The  German  commercial  product  contains  50  per  cent,  of 
lactic  acid,  that  of  American  manufacture  about  27  per 
cent.  The  -hades  produced  an-  equal  in  fastuess  to  those 
obtained  with  other  assistants. — 1!.   I!.  B. 

Indigo  Vat,  The  Stannous  Chloride.     F.  Reisz.     Farter 
Zeit.  7,  22  1  —  ■2-22. 

The  author  states  that  this  vat,  described  by  Preber  iu 
Farber  Zeit.  7,  145— 1-17  (this  Journal,  1896,  354),  was 
referred  to  hy  Bancroft  in  1826.  Its  great  defect  is  that 
it  undergoes  rapid  changes  and  can  only  be  used  for  a 
short  time,  in  this  respect  being  inferior  to  the  ferrous 
sulphate  and  zinc -powder  vats.  Owing  to  its  strong 
alkalinity  it  is  not  suitable  for  wool  dyeing.  The  ideal 
indigo  vat  is  one  in  which  some  neutral  organic  substance 
vet  to  be  discovered,  acts  as  solvent  for  the  indigo  white. 

— R.  B.  B. 

'Indigo   I'd/,  The  Stannous  Chloride.     A  Reply  to  F.  Reisz. 

(See  preceding  abstract.)     Farber  Zeit.  7;  222 — 22  i. 

The  stannous  chloride  vat  was  not  proposed  as  a  sub- 
stitute for  the  ferrous  sulphate  or  zinc-powder  vats,  hut 
for  the  hydrosulphite  vat,  over  which  it  possesses  the 
advantages  of  greater  stability  and  less  cost.  It  is 
especially  suitable  where  dyeing  is  carried  on  in  a  closed 
eessel,  e.g.,  in  cop  dyeing.  The  indigo  vat  of  the  future 
will  more  probably  be  one  in  which  reduction  is  brought 
about  by  electrolytic  action,  unless,  a-  i-  most  likely, 
natural  indigo  is  replaced  within  a  few  years  by  the 
artificially  prepared  product. — R.   11.    1'.. 

Furs,  The  Use  id'  "  Ursol  "  in  the  Dyeing  of.     E.  Gruenc. 
Farber  Zeit.  7;  197—200 

With  the   dyestafffl  Ursol   D,   1',   and  C    [the  "Urs 

-are    para-amidophenol    and  p-phenyienediaruine    and  their 


derivative-]  of  the  Berlin  Actien  Gesellschaft,  it  is  possible 
to  dye  -kins  and  furs  in  all  shades,  from  the  lightest 
brown  to  black.  Two  methods  of  application  are  recom- 
mended:  either  the  wool  is  first  mordanted  with  ehi 
and  tartar,  orit  is  dyed  directly  with  Ursol.  In  both  cases, 
toward-  the  end  of  the  dyeing  operation  an  oxidising  agent 
is  added  to  the  bath,  and  for  this  purpose  hydrogen  per- 
oxide should  be  employed.  Before  dyeing,  the  furs,  &c. 
are  cleansed  from  fatty  matters  by  brushing  with  a  solution 
containing  lime.  Dyeing  is  carried  on  at  a  temperature  of 
15 — 20  C.  As  an  example,  a  dark  brown  may  be  thus 
dyed  :  -  Mordant  for  three  hours  at  20  ('.  with  200  grins,  of 
K  ,1  r.t  >7  and  loo  grms.  of  cream  of  tartar,  dissolved  in  10  I 
Inns  .it  water.  Dye  with  200  grms.  of  1'r-ol  D,  dissolved  in 
100  litres  of  water.  After  dyeing  at  20c  C.  for  two  hours, 
add.")  litres  id'  H  J  >.,  (:s  per  cent.),  and  continue  Steeping 
for  four  hours.  To  soften  the  leather  after  dyeing,  it  is 
brushed  over  with  a  solution  of  salt,  and  the  fur  i-  then 
lived  in  a  drum,  in  which  it  is  closely  packed  with 
sawdust  and  sand. — R.  15.  1'.. 

Wool-  ami  Cotton-Dyestnjfs,  Tin  •■  Overboiling"  of. 

M.  Kit-chelt.      Farber  Zeit.  7,  1S1— 183  and  -jlS— 221. 

Oh  long  boiling  with  certain  dyestuffs,  the  colour  of  the 
dyed  wool  is  changed  or  destroyed.  Complaints  of  this 
nature  made  with  regard  to  sulphone-cyanine,  that  iust 
of  blue,  black  or  brown  shades  were  obtained,  led  to  the 
investigation  of  the  causes  of  this  defect.  It  was  found 
onlv  to  exist  in  the  case  of  wool  containing  a  little  alkali 
from  the  scouring  process,  and  must  be  attributed  to 
the  reducing  action  of  sodium  sulphide.  This  is  formed 
by  a  partial  decomposition  of  the  wool  substance  in 
alkaline  solution,  whereby  sulphur  is  set  free  and  enabled 
to  combine  with  the  alkali.  This  view  is  borne  out  by  the 
fact  that  wool  dyedwiih  sulphonecyanine and  "  overboiled" 
has  the  same  colour  as  if  "Btoved1  after  dyeing.  The 
remedy  consists  in  making  the  bath  faintly  acid,  and  in 
addiDg  a  small  percentage  of  KfirJOj  towards  the  end  of 
the  operation  to  counteract  reducing  influences.  The  same 
change  i-  noticed  in  goods  which  are  steamed  after  printing 
or  dyeing  with  sulphone-cyanine,  and  in  this  casi 
emploved  as  tbe  oxidising  agent. 

Similar  phenomena  have  been  observed  in  cotton  dyeing, 
but  here  the  causes  are  different.  Benzo  fast  grey  is  a 
dyestuff  readily  affected.  In  one  case  investigated,  the 
defect  was  found  to  be  due  d  the  water  used  for  dyeing, 
which  was  rich  in  organic  impurities.  '1  he  reducing  action 
of  these  impurities  can  be  prevented  by  boiling  tbe  water 
with  K.CtoOj  +  H]S04  before  dyeing.  In  other  cases  the 
reduction  was  due  to  the  cotton  having  become  mouldy, 
and  here  again  preliminary  treatment  with  K  (  r;i  I- and 
H2SOj  sufficed  to  prevent  decomposition. — 1!.  li.  B. 

PATENT. 

Printing  Inlaid  Patterns  upon  Linoleum  and  like  Fabrics, 
A  Process  for.  .1.  E.  and  C.  S.  Bedford,  Leeds.  Eng. 
Fat.  11,710,  June  17.  1895. 

Tin  obii  ci  i-  to  produce  in  an  improved  manner  printed 
linoleum  fabric-,  with  coloured  designs  penetrating  to  a 
gri  aiir  or  less  extent  the  substance  of  the  fabrics. 

This  is  accomplished  by  printing  (preferably  by  means 
of  a  block-printing  machine)  the  pattern  to  be  produced  on 
the  linoleum,  upon  a  sheet  of  cartridge  paper  or  calico, 
which  has  been  previously  sized  to  render  it  non-porous, 
and  transferring  b\  pressure  to  the  porous  linoleum,  evenly 
spr.ad  upon  a  cloth  backing. 

The  colours  employed,  consist  either  of  pigments,  ground 
to  a  stiff  paste  with  boiled  linseed  oil,  and  mixed  with  a 
"volatile  pigment  vehicle  "  iu  the  following  proportions — 
for  example: — Pigment  paste  (•">  parts),  semi-solid,  oxidised 
linseed  oil  (2), petroleum  of  sp.  gr.0-812  (3),  turpentine  (2), 
benzi  nl  resin  i '.  1,  or  of  solutions  of  appropriate 

colouring  matters,  such  as,  for  instance,  rosaniline  coni- 
biued  with  liuoleic  acid  in  an  oil-mixture  similar  to  the 
above. 

The  object- may  also  lie  attained  by  directly  printing  the 
colours  upon  the  lightly-pressed  surface  of  the  porous 
linoleum  composition. — E.  li. 
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7H.-ACIDS.  ALKALIS,  AND  SALTS. 

Thirty- Second  Annua!  Report  on  Alkali,  Sfc.  Works,  by 
the  Chief  Inspector.     May  12,  1896. 

Mb.  K.  Forbes  Oabpehteb,  who  succeeded  Mr.  Fletcher  in 
the  office  of  Chief  Inspector  under  the  Alkali  Works  Act  in 
June  1895,  gives  this  year  his  first  report,  following  the  lines 
laid  down  by  the  first  inspector,  Dr.  E.  Angus  Smith,  and 
his  successor.  Of  the  present  report,  97  pages  are  devoted 
t<>  England,  Ireland,  and  Wales,  treated  a^  seven  .listricts, 
and  the  remaining  nine  pages  are  given  to  Scotland  in  a 
separate  communication. 

There  has  been  a  steady,  though  small,  diminution  in  the 
average  amount  of  acid  gases  escaping  iu  alkali  and  in 
sulphuric  acid  works  for  the  years  1893-95,  the  escape  for 
all  these  years  being  greatly  below  the  legal  limit.  The 
acid  gas  escaping  by  chimneys,  including  that  produced 
from  the  sulphur  contained  in  the  coal  used,  is  higher,  but 
for  this  no  standard  is  prescribed  by  the  Act,  though  it  is 
watched  by  the  inspectors,  especially  in  wet  copper  works 
and  in  sulphur  recovery  works. 

The  following  table  is  given  of  the  — 

Salt  Decomposed  in  tiik  Lkblani;  and  Ammonia-Soda 
Processes  (in,  luding  Scotland). 


1895. 

1894, 

1S93. 

Tons. 
108,173 

428,614 

Tons. 
434,298 

361,6113 

Tons. 

W7.562 

349,609 

836,787 

817,171 

Here  the  steady  gain  of  the  new  process  upon  the  old  is 
clearly  shown,  and  soon,  it  would  appear,  both  processes 
are  likely  to  have  a  new  competitor  in  the  electrical  process, 
preparations  for  working  which  are  being  made  by  the 
Eleetro-Chemical  Co.,  at  St.  Helens,  using  Holland  and 
Kichardson's  process  ;  by  the  Castner-Kellner  Alkali  Co.  ; 
and  by  Hargreaves  and  Bird's  process  for  the  production 
of  alkali  and  chlorine,  already  worked  out  on  the  experi- 
mental scale  at  Farnworth.  In  obtaining  alkali  carbonate 
by  this  process,  the  voltage  was  so  low  as  32  to  3' 5  ;  but 
on  working  for  alkali  as  caustic,  the  voltage  rises,  and  Air. 
Hargreaves  claims  "that  from  a  given  amount  of  electrical 
energy  a  greater  aggregate  market  value  is  produced  when 
working  for  carbonate  of  soda  and  injecting  carbonic  acid 
into  the  empty  cathode  compartments,  than  when  working 
for  caustic."  The  carbonic  acid  required,  is  obtainable  from 
the  exhaust  of  the  gas-engine  employed  to  run  the  dynamo. 

The  treatment  of  alkali  waste  does  not  appear  to  have 
made  progress  in  the  year  past,  and  it  is  stated  that  "  the 
problem  of  how  to  turn  to  account  the  10  to  15  per  cent, 
still  lost  as  sulphur  and  escaping  from  the  Chance-Clans 
process  in  gaseous  forms  and  in  the  finely  divided  state  of 
flowers  of  sulphur,  is  no  step  nearer  solution,"  notwith- 
standing the  ingenuity  of  many  practical  minds  turned  to  the 
subject. 

At  Middlesbrough,  a  large  plant  is  nearly  completed  for 
working  Col.  Sadler  and  Mr.  Wilson's  nitric  acid  chlorine 
process.  In  Scotland,  the  use  of  the  oxidising  action  of 
nitric  acid  upon  hydrochloric  acid,  has  made  no  practical 
advance,  and  is  not  yet  in  operation  in  the  manufacture  of 
bleaching  powder  on  a  commercial  scale. 

Mr.  Kessler's  process  for  rectifying  sulphuric  acid  at  a 
temperature  far  below  that  attained  by  other  apparatus,  has 
been  introduced  in  Scotland,  and  its  illustrated  description 
forms  a  feature  in  the  report.  Attention  is  directed  to 
Dr.  Valentiner's  process  of  distilling  weak  nitric  acid  with 
sulphuric  acid  of  sp.  gr.  1'40  in  a  partial  vacuum,  at  a 
temperature  not  above  100°C.,monohydrate  of  94  to  95  per 
cent,  being  obtained  ;  but  the  process  has  not  been  actually 
introduced.  Professor  Hart's  novel  form  of  combined  glass 
and  earthenware  condenser  (this  Journal,  1895,  967)  has 
been  introduced  here,  and  should,  it  is  stated,  be  of  service 
in  diminishing  local  escape  from  joints,  as  these  are  reduced 
in  number,  and  the  condenser  is  water-cooled  iustead  of 
air-cooled. 


In  sulphate  of  ammonia  works,  the  sulphuretted  hydiogen 
evolved  in  the  distillation  of  gas  liquor  is  either,  in  large 
works  having  vitriol  plant,  converted  first  into  sulphuro  is 
acid  and  then  into  sulphuric  acid  ;  or  sulphur  is  obtained  ip 
the  Claus  kiln.  In  smaller  works,  (he  method  of  absorption 
in  oxide  of  iron  is  generally  used.  The  practice  sometimes 
adopted  of  burning  the  gas  and  allowing  the  products  to 
pollute  the  atmosphere,  is  strongly  deprecated.  The  con- 
tinuous distillation  of  gas-liquor  is  found  to  be  not  only 
ec  momical,  but  to  simplify  the  problem  of  dealing  with 
the  foul  gases.  It  is  stated  that  the  use  of  valves  t 
ordinary  construction  for  shutting  off  access  of  foul  gas  '  i 
disused  purifiers  is  attended  with  great  risk,  and  description 
and  drawings  are  given  of  a  change  water  lute  that  has  been 
advantageously  used  for  many  years  in  several  sulphate 
works.  The  necessity,  in  designing  sulphate  of  ammonia 
plant,  to  provide  for  the  drawing  off  of  the  water  condensed 
from  the  vapours  leaving  the  salurator  at  the  hottest 
possible  /mint  in  this  portion  of  the  plant,  is  insisted  on. 
The  amount  of  sulphate  of  ammonia  produced  in  the 
United  Kingdom  is  shown  in  the  following  table  : — 


■-                                1893. 

1894. 

1893. 

Tons. 

119.64S 

14,588 

38,335 

7,083 

Tons. 
113,684 

io,07r. 

32.S91 
3,418 

Tons. 
112,179 

8,833 
28,185 
3,265 

Producer -gas,  coke,  and  carbon- 
ising works. 

179,651 

160,048 

152,762 

Considerable  progress  has  been  made  in  the  recovery  of 
ammonia  from  blast  furnaces  where  coal  is  used,  costly  and 
extensive  plant  being  erected  for  the  purpose.  It  is 
estimated  that  the  tar,  ammonia,  and  light  oils  (including 
benzol)  recoverable  from  the  consumption  of  14,300,01  0 
tons  of  coal  used  in  the  annual  make  of  pig  iron  iu  coks- 
fed  blast  furnaces,  would  be  worth  three  and  a  half  millions 
sterling.  Proposals  for  the  extended  use  of  sulphate  of 
ammonia  in  agricultural  industries  are  referred  to,  the 
introduction  of  beet-root  cultivation  in  this  country  being 
recommended,  as  well  as  the  home  manufacture  of  glucose 
from  potatoes. 

The  production  of  superphosphates  in  this  country  is 
nearly  a  million  tons  ;  the  same  in  the  Tnited  States  ;  in 
Germany,  800,000  tons ;  in  France,  750,000  ;  in  Belgium, 
300,000  ;  in  Denmark  and  Holland,  200,000  ;  and  in  Italy] 
50,000  tons,  worth  altogether,  ten  millions  sterling,  in 
addition  to  which  nitrates  to  the  value  of  eight  millions, 
ammonia  to  the  value  of  two  and  a  half  millions,  and  other 
fertilisers  to  the  value  of  two  millions;  in  all,  between 
twenty-two  and  twenty-three  millions  are  used. 

The  number  of  works  registered  under  the  Act  in  England, 
Ireland,  and  Wales,  is  1,065,  besides  126  works  registered 
in  Scotland.  The  number  of  processes  exceeds  the  number 
of  the  works.  Many  details  are  given  respecting  the 
processes  used  in  minor  works  for  the  condensation  of  acid 
gases.  Such  condensation  is  especially  difficult  in  Venetian- 
red  works,  and  experiments  have  been  conducted  as  to  the 
amount  of  acidity  removed  by  scrap-iron  towers. — E.  S. 

Sulphuric  And,    Use    of  Lunge- Rohrmann     Towers    in 
Manufacture  of.     II.    H.    Niedenfuhr.   Che'm.  Zeit.  20 
(1896),  31— 33.  ' 

The  object  of  the  Lunge-Bohrmann  tower  iu  the  sulphuric 
acid  manufacture  is,  in  the  first  place,  to  diminish  the 
chamber  space  necessary  for  any  given  output,  and,  finally, 
to  replace  the  lead  chamber  altogether.  The  author  gives 
his  experience  with  towers  built  for  the  first  of  these 
purposes. 

Sometimes  the  tower  is  placed  immediately  behind  the 
Glover  tower,  usually  between  the  chambers,  and  less 
frequently  in  the  latter  half  of  the  plant.  It  is  not  advisable 
to  place  the  Lunge  tower  in  front  of  the  chambers,  since,  at 
this  point,  a  small  amount  of  chamber  space  does  relatively 
a  large  amount  of  work  ;  and  further,  in  this  position,  there 
is  danger  of  accompanying  arsenious  and  arsenic  acids,  and 
even  flue  dust,   blocking   the   holes   in   the   plates.      The 
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ible    rise   in   temperature   which   must  necessarily 

It,  further  destroys  the  lead  portions  of  the  apparatus 

arises   loss   of  nitre:  the  author  states  that  a  works 

ged  in  this  manner  has  derived  no  advantage  from  the 

t'    IVLT. 

i  u  the  other  hand,  manufacturers  who  have  used  a  tower 
i     the  middle  or  last  portion  of  the  chamber  space  have 

tied  increased  outputs  ranging  from  10 — 45  per  cent., 
the  use  of  nitre  remaining  as  before,  or  in  some  cases  being 
greater  or  less.  The  author  draws  attention  to  the  great 
d  '  rences  existing  in  works,  in  the  amount  of  chamber 
per  1  kilo,  of  sulphur  buret,  the  size  of  the  chambers 
and  their  number,  the  distance  traversed  by  the  gases  and 
tl  .  rate  at  which  these  are  drawn  through  the  apparatus. 
(  recount  of  these  differences  he  finds  it  impossible  to 
give  absolute  values  for   the  work   of  each  plate  or  plate- 

,  in  a  Lunge  tower.     His  experience,  however,  shows 

that  in  badly  constructed  works  the  full  value  of  a  tower  is 

not  obtained,   since   part  of  its  performance   is  absorbed  in 

correcting  mistakes  in  the  other  portions  of  the  plant.     He 

-   the  following  details  obtained  from   works  in  which 


the  towers  were  placed  in  the  middle  of  the  respective 
systems  :  — 

(1.)  The  arrangement  consisted  of  two  equal  chambers 
of  2,680  cb.  m.  total  capacity,  the  ratio  between  cross-section 
and  length  being  good  (length  approx.  59  m.).  Under 
ordinary  conditions  the  daily  consumption  of  Sicilian 
sulphur  was  1,500  kilos.,  and  the  kilns  burnt  this  with  their 
normal  draught.  On  placing  a  Lunge  tower  between  the 
chambers,  the  daily  conversion  rose  to  2,300  kilos,  of 
sulphur,  i.e.,  the  chamber  space  per  kilo,  of  sulphur  burnt 
in  24  hours  fell  from  1  8  to  I  •  1 6  cb.  m.  The  increased 
distance  travelled  by  the  gases  allowed  of  increased  draught . 
and  this  again  enabled  the  kilns  to  burn  the  greater  quant  it} 
of  sulphur  necessary. 

(2.)  The  capacity  here  reached  1,080  cb.  m„  which  was 
divided  between  four  chambers?  the  total  length  of  these. 
however,  was  only  24  m.  A  daily  consumption  of  750  kilos. 
of  sulphur  was  increased  to  900  kilos,  by  the  introduction 
of  a  tower.  The  construction  of  the  system  rendered 
normal  working  difficult  ;  the  use  of  the  tower  made  the 
working   more  regular,   at   the   same    time  increasing   the 


Coke  Tourer 


output ;  it  did  not,  however,  compensate  for  lack  of  chamber 
length. 

I  Here  again  the  capacity  was  1,080  cb.  m.,  but  the 
pi  lit  was  better  constructed,  its  length  being  39  m.  As  in 
2,  difficulty  arose  at  the  Gay-Lussac  tower.  800  kilos,  of 
sulphur,  as  pyrites,  were  burnt  daily,  and  this  rose,  with 
the  use  of  the  tower,  to  960  kilos. 

The  chamber  space   in   this  case   is   therefore  1*12   per 
I  '        of  sulphur.     Increase   in  the  number   of  the   pyrites 
cis  would  have  given  a  still  better  result.     A  diminution 
nitre   required,    was   proved  to  have   occurred  in   tin- 
ay  with  the  introduction  of  the  tower. 
These  examples  give  no  absolute  figures  for  the  value  of 
owers,  but  they  show  that  one  use  of  these  is  to  correct 
-  in  the  construction  of  existing  plant,  and  the  author 
■     Found  that  any  grave  mistakes  may  be  rectified  when  a 
I  li     tower  is   introduced   in    the   proper    position.     He 
;  !■     points  out  that  in  nearly  all  cases,  the   maximum  yield 
is  m  t  obtained  from  the  system,  the  cool  chamber  space  at 
back  of  the  tower  doing  but  little  work.     This  might  be 
ed,    it  is  thought,   by   increasing  the  pyrites  kilns  or 
conduit  pipes,  or  by  other  known  means. 

early  objection  to  the  use  of  the  towers  was  that  the 
obta  Bed     from    them    contained    nitric   acid.     This 
I     It  does  not  occur  if  the  feed  acid  be  of  proper  strength. 
ij    B6.j  in  this  case,  the  outflowing  acid   is  no  richer 
trogen  acids  than  that  obtained  from  a  chamber  in  a 
i  position  in  the  ordinary  By  stem. 
Experience  has  shown  that  a  plate  tower  cannot   replace 
Glover   tower; the   flue   dust   from   the   pyrites    kilns 
-  tin   holes  in  the  plates,  and  the  frequent  cleansing  of 
even   ii   possible  without  breakage,  would  inti 
too  much  with  the  working  of  the  process.     One  or   two 
ol  |  lat  -  with  larger  holes  might,  however,  prove  of 
ige  if  fired  on  the  top  of  an  ordinary  tower. 


On  the  other  band,  the  Luuge-Rohrmann  apparatus  has 
given  splendid  results  when  used  as  a  Gay-Lussac  tower 
In  two  instances  the  author  has  replaced  the  first  of  a  series 
of  two  Gay-Lussac  towers,  in  a  system  of  about  2,800  cb.m. 
capacity, by  a  plate  apparatus  1-6  m.  in  height,  and  with 
this  has  done  exactly  the  same  work  as  when  previously 
coke  column  of  8  m.  had  been  employed  :  that  is.  a  - 
of  four-fifths  of  the  absorption  height  lias  been  effected. 

The  I, nngo  towers  give  a  nitron-  vitriol  of  more  constant 
strength,  and  cause  a  steadier  draught  through  the  whole 
system.  They  are  specially  valuable  in  districts  subject  to 
sudden  storms. 

The  towers  have  been  found  useful  as  denit rating  ap] 
for  the  preparation  of  sulphuric  acid  free  from  nitrogen 
products,  such  as  is  used  in  refining  stearin,  petroleum.  &c. 
It  is  here  only  necessary  to  conduct  a  part  of  the  kiln  gases 
though    a    tower  fed  with  chamber    acid    of   the    di 
strength. 

The  author  recommends  the  following  combination  of  the 
ptd  system  with  Lunge  tower-  tor  a  new  winks,  from  which  ai 
output  equivalent  to  a  normal  chamber  system  of  3,000  cb.  i1 
is  desired  : — 

The  gases  proceed  from   the  Glover,  through  a   tul 
cm.  wide,  to  chamber  1  .  which  is  7  m.  wide,  6  m.  high,  and 
12   m.  long,  and  allows  space  for   a  good    initial    reaction. 
Chamber  I.  is  connected  with  the  first  tower,  1".  by  a  78-cm. 
pipe.    The  tower  consists  of  10 — 12  plate-layers  and  each 

intains  12  plate-.  i.e,here  (and  in  the 
towers)  the  free  cross  section  is  V,  times  that  of  the  entranc 
tube.     From  1"  the  ga-e- travel  through    a  76-Cln.    tu 
chamber   II.   (5  m.   wide,  6  m.  high,  and   7  m.  long),  and 
from  here,  by  means  of  a  72-cm.  conducting  pipe,  to  the 
second  tower,  1'-'.     Tbi-  tower  i-  formed  by  16  layers 
of  9 — in  plates,  and  is  connected  with  chamber   111.  by  a 
pipe,  and    from    chamber  III.   there   run- a    65-cm. 
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pipe  '24  m.  iu  length.     This  serves  to   cool  the  gases  before 

uter  the  tower  1'   1 18 — 20  layers  of  8 — 9  plates),  which 

--,  rves  as  the  first  Gay-Lussac  tower.     Behind  this  is  an 

ordinary  Gay-Lussac   8   m.   high,  filled   with  coke    in  the 

I  manner. 

The  dimensions  have  been  calculated  so  as  to  ensure  a 
uniform  flow  of  gas  in  the  connecting  parts  whilst  diminish- 
ing the  rate  of  flow  in  the  towers,  thus  increasing  the  duration 
of  reaction  here.  It  is  advisable  to  connect  the  free  end  of 
the  Gay-Lussac  with  a  Kin-ting's  hard  lead  ventilator. 

In  conclusion  the  author  confirms  Lasche's  statement 
'ling  the  value  of  these  towers  for  condensing  hydro- 
chloric acid,  he  himself  having  obtained  good  results  with 
hydrochloric  acid  gas  containing  admixed  sulphurous  acid 
and  organic  impurities. — .1.  T.  C. 


Fatty  Acids,  Distillation  of.     E.  Sorel. 
1896,  946—-. '4-. 


( lomptes  reud. 


Following  up  his  work  on  the  distillation  of  alcohol 
(this  Journal,  1893,  782),  the  author  has  examined  formic, 
acetic,  propionic,  and  butyric  acids  to  discover  the  relation- 
ships of  distillate  to  acid  distilled,  when  partial  cooling  of 
the  vapours  before  passing  out  of  the  retort  is  prevented. 
The  upper  part  of  the  retort  was  jacketed,  so  that  all  the 
vapour  passed  over  into  the  neck  before  condensation,  and 
thus  partial  condensation  (and  consequent  partial  fractiona- 
tion) on  the  upper  walls  of  the  retort  was  prevented. 

The  following  abstract  table  gives  the  relationship  between 
the  distillate  ami  the  acid  distilled: — 


Strength  of 

-                       ■  .  ■ 

Original  Acid. 

Formic 

Propionic 

Butyric 

Acid. 

Acid. 

Acid. 

Acid. 

Per  lent. 

Per  Cent. 

1 

PerCent. 

Per  Cent. 

1-0 

0-7 

0-75 

1-3 

1-6 

g.Q 

1-4 

1-5 

2-6 

3-0 

6-0 

:;-s 

*-8 

t;i 

J-5 

WO 

on 

7'7 

12-n 

13-6 

WO 

''■'> 

11 -5 

161 

WS 

17-2 

17-2 

18-4 

W4 

10'S 

15 

19-6 

17-.' 

2.-,  Ml 

U-:> 

IS-7 

■HCS 

is-.", 

17-.-S 

22-1 

21-11 

Is.". 

WO 

25-0 

89"3 

18-6 

50-0 

37-6 

21-" 

60-0 

4;'7 

4.;-s 

23-0 

7i ''0 

GO-4 

-- 

•• 

" 

Thus,  for  acids  of  low  strength,  the  water  iu  the  retort 
retains  a  greater  proportion  of  acid  the  lower  the  molecular 
weight  of  that  acid  is,  but  above  a  certain  strength,  this 
state  of  things  is  reversed.  Propionic  and  butyric  acids  of 
certain  strengths  (1S'4  and  17-2  per  cent,  respectively) 
distil  over  as  a  whole,  without  change  of  strength.  Butyric 
acid  between  24  and  34  per  cent,  strength  gives  a  distillate 
of  constant  strength  (18-5  per  cent.),  thus  being  interme- 
diate between  liquids  entirely  soluble  in  water  and  those 
■entirely  insoluble  therein. —  L.  T.  T. 

Cyanogen  from  Ammonia.     Eng.  and  Mining  J. 

1896,  61,  449. 

Experiments  have  been  made  by  Bergmanu  on  the  action 

inmonia  diluted  or  not  with  coal-gas  or  Dowson  gas, 
on  glowing  charcoal.  At  S00=  C.  only  4  per  cent,  of  the 
nitrogen  supplied  as  ammonia  was  converted  into  cyano- 
gen :  at  1,000°  C.  24  per  cent,  was  converted.  Using  a 
mixture  of  ammonia  and  coal-gas,  60  per  cent,  of  the 
nitrogen  of  the  former  appeared  as  cyanogen  at  a  tempera- 
ture of  l.lSO3  C.  Of  the  balance  (40  per  cent.),  20  per 
cent,  was  recovered  as  NH3  and  the  remainder  was  split 
u]   into  X  and  H.     It  is  not  certain  whether  the  coal-gas 

simply  as  a  diluent  or  whether  its  carbon  takes  part 
in  the  reactions.  Using  Dowson  gas  rich  iu  CO,  to  take 
advantage  of  the  equation  CO  +  NH3  =  CNH  -  II _.'.> 
(should  it  occur),  very  little  cyanide  was  formed.  The 
results  of  the  experiments  are  summarised  thus : — HCX, 
and  not  XH4CN,  is  formed  when  ammonia  is  passed  over 
red-hot  charcoal ;  the    by-products  are  N  and  H,  and  not 


CH4.  The  addition  of  coal-gas  increases  the  yield  of 
cyanogen  and  decreases  the  decomposition  of  the  am- 
monia. "  Hydrocarbons  of  higher  molecular  weight  seem 
to  prevent  the  decomposition  of  the  ammonia,  becoming 
themselves  decomposed,  and  their  admixture  is  hence  not 
advisable."  Carbon  monoxide  and  Dowson  gas  behave 
like  coal-gas,  but  favour  the  decomposition  of  the  ammonia, 
i  In  the  whole,  the  best  yields  were  obtained  with  a  tempera- 
ture of  about  1,100°  C— B.  B. 

Mond  Producer-Gas  Applied  to  the  Manufacture  of  S 
J.  H.  Darby.    Iron  and  Steel  Inst.,  Spring  Meeting,  189(  - 
The  Ironmonger,  2^2. 

See  under  II.,  page  529. 

Chlorides,     Hypochlorites,     and     Chlorates;     Volumetric 

Analysis  of 'Mixtures  oj '.     A.  Carnot.     Bull.  Soc.  C'him. 
1896,  15,  393. 

See  undir  XXIII.,  page  559. 

Chlorides,  Chlorates,  and  Perchlorates ;  Analysis  of  Mix- 
tures of.     A.  Carnot.     Bull.  Soc.  Chim.  1896,  15,  397. 

See  under  XXIII., page  559. 

Magnesia,  A  Basic  Nitrate  of.    G.  Didier.    Comptes  rend. 
1896,122,935. 

See  under  XXIV.,  page  56.J. 

PATENTS. 

Cyanides  and  Ferrocyanides,  Improvements  in   the  Manu- 
facture of,  from  Sulphocyanides,and  the  Recovery  of  By- 
products.   J.  Kaschen  and  J.  Brock,  Liverpool.   Eng.  Pat. 
10,476,  May  27,  189.5. 

A  si  LrnocYANiDE,  such  as  sodium  or  calcium  sulphocyanide, 
is  mixed  with  or  dissolved  iu  four  to  five  parts  of  water,  ami 
the  mixture  is  allowed  to  flow  gradually  into  a  closed  vessel 
containing  some  water  maintained  at  or  near  its  boiling 
point.  Nitric  acid  is  simultaneously  admitted  in  excess. 
The  vessel  is  provided  with  a  stirrer  and  an  exit  pipe 
leading  the  gases  evolved  to  a  suitable  absorber.  The 
sulphur  of  the  sulphocyanide  is  oxidised  to  sulphuric  asid, 
and  hydrocyanic  acid  with  nitric  oxide  and  steam  pass  to 
the  absorber,  charged  with  a  solution  of  a  caustic  alkali  or 
alkaline  earth.  A  cyanide  is  thus  formed,  and,  air  being 
carefully  excluded,  the  nitric  oxide  is  not  absorbed,  and  i~ 
passed  on  to  a  suitable  apparatus  for  regeneration  a>  nitric 
acid,  by  treatment  with  air  and  steam.  It  is  advisable  to 
maiutain  "  a  slight  vacuum  "  in  the  apparatus,  to  prevent 
leakage.  The  solution  of  the  cyanide  formed,  may  be 
evaporated  in  a  vacuum  pan,  but,  as  it  is  liable  to  contain  a 
little  of  the  higher  nitrogen  oxides,  it  should  not  be  fused, 
unless  such  oxides  have  been  removed  before  the  gases 
reached  the  absorber.  If  a  ferrocyanide  be  required,  the 
cyanide  solution  mav  be  treated  with  a  salt  or  oxide  of  iron. 

— E.  S. 

Cyanides  and  Ferrocyanides,  Improvements  in  the  Manu- 
facture of,  from  Sulphocyanides,  and  the  Recovery  of 
By-Products.  J.  Kaschen  and  J.  Brock,  Liverpool. 
Eng.  Pat.  10,956,  June  1,  1895. 

The  process  employed  differs  from  that  described  in  the 
preceding  abstract  (Kng.  Pat.  10,476)  in  the  use  of  an 
oxidising  agent — such  as  a  citrate,  chroniate,  lead  peroxide, 
manganese  peroxide,  or  the  like,  w  ith  sulphuric  acid — instead 
of  nitric  acid,  to  oxidise  the  sulphur  in  the  sulphocyanide  to 
be  decomposed.  As  the  reaction  is  rather  violent,  the 
oxidising  mixture  is  heated  by  itself,  and  the  sulphocyanide, 
in  solution  or  suspension  iu  water,  is  gradually  added.  The 
hvdrocvanic  acid  and  other  gases  and  steam  evolved,  are 
passed  into  a  solution  of  an  alkali  or  alkaline  earth  to  form 
a  cyanide,  from  which,  if  desired,  a  ferrocyanide  may  be 
obtained.  In  case  a  nitrate  is  used  as  the  oxidiser,  nitric 
oxide  will  be  present  in  the  evolved  gases,  and  the  treatment 
will  be  the  same  as  that  described  in  the  abstract  to  the 
previous  patent. — E.  S. 
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Concentrating  Sulphuric  and  other  Acids,  Improvements  in 
Apparatus  Vessels  employed/or,  K.  Wilson,  London. 
En|.  Pat.  14.JJ1,  July  26,  1895. 

BEAKER-shaped  vessels  are  used,  constructed  of  porcelain, 
glass,  or  glazed  earthenware,  in  each  of  which,  behind  the 
lip,  a  vertical  passage  or  conduit  is  formed  by  bending  a 
strip  of  porcelain  or  glazed  earthenware,  while  plastic,  in 
the  shape  of  a  channel  or  groove,  to  the  inside,  reaching  to 
within  about  an  inch  of  the  bottom.  In  the  system  adopted 
for  a  plant,  the  vessels  are  arranged  in  steps,  so  that  the 
arid  in  each  musL  pass  up  the  channel  formed  as  described, 
and  flow  over  the  depressed  lip  into  the  vessel  next  below, 
thus  ensuring  a  perfect  circulation,  the  lighter  or  weaker 
acid  being  always  at  the  top. —  E.  S. 

Nitrides  and  Ammonia,  Improved  Method  for  Producing. 
II.  Mehner,  Charlottenburg,  Germany.  Eng.  Pat.  1 1>,4 7 1 . 
June  27,  1895. 

Oxygen  compounds  of  such  elements  as  boron,  silicon, 
magnesium,  titanium,  and  vanadium,  capable  of  combining 
with  nitrogen  at  a  high  temperature,  are  exposed  to  the 
heat  of  an  electric  furnace  in  the  presence  of  free  nitrogen 
and  carbon.  A  high-tension  current  must  be  employed, 
unless  the  furnace  be  fed  with  coarse  pieces  of  coke  and  a 
jet  of  sand  be  blown  in  whilst  generator  gas  is  introduced; 
on  entering  the  hot  zone  of  the  electric  furnace,  "  the  sanil 
evaporates  and  then  acts  as  desired."  Nitrides  thus  manu- 
factured may  he  treated  with  steam  to  obtain  ammonia,  and 
an  oxide  from  which  a  nitride  may  be  re-formed  as  before. 

— E.  S. 

Cyanogen  Compounds,  Improvements  relating  to  the  Pro- 
duction of,  and  to  the  Preparation  of  Materials  for  Use 
therein.  Dr.  A.  Frank,  Charlottenburg,  and  Dr.  N.  Caro, 
Berlin,  Germany.     Eng.  Pat.  15,066,  Aug.  10,  1895. 

liAiai'M  carbide,  or  a  mixture  of  calcium  and  barium  carbide, 
or  of  calcium  and  sodium  carbide,  is  heated  to  a  "  dark  red  " 
in  a  retort  through  which  a  current  of  nitrogen  saturated 
with  moisture  is  passed.  The  resulting  mass  is  lixiviated. 
am  acetylene  gas  given  off  is  collected,  and  the  cyanide 
solution  obtained  maybe  treated  in  any  well-known  manner. 
Preferably  carbonic  acid  gas  is  passed  into  the  solution  to 
expel  hydrocyanic  acid,  which  is  collected  and  converted 
into  any  desired  cyanide.  If  a  caustic  alkali  or  alkaline 
carbonate  be  added  to  the  carbide  treated,  nitrogen,  free  or 
combined,  may  be  used  dry.  When  it  is  desired  to  obtain 
ferrocyanogen  compounds,  iron  is  added  to  the  carbide 
treated. 

In  preparing  carbides  from  free  metal  and  carbon,  if  a 
volatile  metal,  as  potassium,  sodium,  or  magnesium,  be  used, 
the  metal  is  heated  with  carbon  to  the  necessary  high 
temperature  in  closed  vessels,  so  that  the  vapour  of  the 
metal  may  be  converted  into  carbide. — E.  S. 

Acid  Pumps,  Improvements  in.     E.  P.  Pevton,  Birmingham. 

Eng.  Pat.  15,425,  Aug.  16,  1895. 
The  pistons  of  acid  pumps,  under  this  invention,  are  mad< 
of  glass,  china,  or  other  material  impervious  to  acids,  instead 
earthenware,  which  latter  in  time  admits  passage  of  the 
acid,  whereby  the  iron  rod  cemented  in  the  piston  and  by 
which  it  is  worked,  becomes  corroded.  Earthenware 
•us  may,  however,  be  rendered  impervious  by  means  of 
paraffin,  wax  or  resin,  applied  either  in  a  melted  state,  or 
repeatedly,  after  successive  dryings,  in  solution  in  a  volatile 
solvent.     1  Ir  such  pistons  may  be  enamelled. — E.  8. 

Aluminous  Ores  and  Silicious  Mutters,  A  New  or 
Improvi  I  Process  for  the  Treatment  of.  W.  T.  White- 
man,  London.  From  The  I  ompagnie  Generale  l'Alumine 
Exploitation  des  Brevets  F.  Raynaud  (Societe  Anonyme), 
Brussels,  Belgium.     Eng.  Pat.  8072,  April  16,  1896." 

WHEN  a  mixture  of  bauxite  and  sodium  sulphide  is  heated 
in  the  presence  of  steam,  sodium  illuminate  is  formed  and 
hydrogen  sulphide  evolved,  thusi — 

2AU  >,  +  SNajS  +  3H20  =  AL,09Naf,  +  3II,S. 
If  sodium  sulphate  be  added  to  the  mixture,  sulphur  is  set 
frci — 

8A1,03  +  9NajS  +  3Na2S04  +  H.,0=  i  Al409Na6  +  Hs0  +  12S. 


Replacement  of  the  alumina  by  silica  in  the  mixtures,  give- 
soluble  silicates,  the  other  products  being  the  same.  It  is 
preferred  in  the  first-described  process  to  form  briquettes  of 
a  mixture  of  aluminous  ore,  carbon,  and  alkali  sulphate; 
after  drying,  the  briquettes  are  heated  in  cylinders  through 
which  -team  is  passed,  and  the  ILS  evolved  is  collected. 
The  fixed  product  is  lixiviated  to  obtain  the  alkali  illuminate, 
from  which  alumina  may  be  precipitated  by  carbonic  acid. 

To  obtain  aluminium  sulphide,  as  a  source  of  aluminium, 
a  mixture  of  alumina  and  crushed  coke  is  heated  in  n 
current  of  hydrogen  sulphide.  The  addition  of;! — 4  per 
cent,  of  an  alkaline  or  alkaline-earthy  oxide  to  the  mixture 
facilitates  the  reaction.  <  ir  aluminium  sulphate  is  reduced 
by  hydrogen  sulphide  "  in  presence  of  carbon,  oxides,  sul- 
phates, or  sulphides."  The  aluminium  sulphide,  obtained 
by  either  process,  is  mixed  with  5  per  cent,  of  lead  sulphide, 
and  with  lead  sulphate  equivalent  to  the  sulphur  in  the 
aluminium  sulphide.  On  heating  the  mixture  to  bright 
redness,  "  the  sulphide  of  lead  reacts  on  the  sulphate  of  had 
and  form-  sulphurous  acid,  which  is  sel  fie-  in  a  pure  -tat. 
and  metallic  lead  which,  acting  on  the  sulphide  of  aluminium, 
seizes  upon  its  sulphur  and  oxidises  it  by  means  of  thi 
sulphate  of  lead,  thus  re-forming  a  fresh  quantity  of 
sulphurous  acid  and  metallic  lead,  which  continues  to- 
absorb  the  sulphur  of  the  aluminium,  while  the  latter  is  not 
in  the  metallic  state.  A  small  amount  of  sulphide  of  lead 
is,  therefore,  sufficient  to  reduce  large  quantities  of  sulphide 
of  aluminium,  and  thus  the  use  of  metallic  lead  is  avoided. 
This  processis  claimed  as  yielding  simultaneously, aluminium, 
and  sulphurous  acid. — E.  S. 

VI1I.-GLASS.  POTTERY.  ENAMELS. 

Aventurin  Gloss.     II.  MSckler.     Thonind.  Zeit.  1896, 
20,220. 

Tin  author  finds  that  normal  glass  of  the  composition  3s 
li-I.i  K.I).  0'25  Na.u.  0'50  Ca<  I  when  treated  with  vary 
ing  proportions  of  Cu»0  and  FeO  at  a  temperature  abi 
the  fusing  point  of  felspar  (cones  10 — 12  of  Seger's  si  I 
yields  aventurin.  For  lower  temperatures,  0*75  Sit  >.:  can 
be  replaced  by  0'75  BJ>3  and  5  per  cent,  t'u.i  I  and  5  per 
cent.  FeO  may  be  added.  The  gla-s  cannot  be  successfully 
used  as  a  glaze  even  when  heated  on  the  ware  together 
with  reducing  agents,  such  as  graphite  and  powdered  iron, 
zinc  and  tin,  in  a  reducing  atmosphere.  The  production  of 
iron  oxide  aventurin  is  easier  than  that  of  the  material 
obtained  with  chromium  or  copper.  By  the  use  of  about 
20  per  cent,  of  iron  with  the  boric  acid  glass  already  men- 
tioned, the  author  obtained  at  about  the  melting  point  of 
silver  (Seed's  cone,  No.  09),  a  transparent  yellow  glaze 
containing  manv  golden  flukes.  The  rationale  of  the 
separation  is  to  be  found  in  the  work  of  Ebell,  who  ascer- 
tained that  in  a  glass  supersaturated  with  Fc._.<  >-,,  the  greater 
part  of  the  iron  oxide  became  converted  into  the  more  stable 
compound  Fe.O,.  Thus,  lu:i  grms.  of  this  glass,  treated 
with  18*9  grin-,  of  FeO  and  14-3  grin-,  of  Fe,Oa  (each 
corresponding  to  10  grms.  of  iron)  gave  a  fine  aventurin 
glaze.  The  glaze  showed  hair-cracks  on  white  ware  and  a 
red  ware  was  therefore  used,  containing  50  per  cent,  of  true 
ela\  substance,  45  per  cent,  of  quartz  and  5  per  cent,  of 
felspar.     The    ware  was  fired  at    the  temperature   indicated 

In  Seger's  c No.   7,  and  glazed  at  that  corresponding 

with  No.  oy.— B.  15. 

Enamels.    0.  Emmerling.     Ber.  29,  1549. 

The  author,  on  examining  a  French  enamel,  characterised 
In  ii-  extreme  whiteness,  found,  in  addition  to  silica  anil 
potash,  quantities  of  lead  oxide  (52-51  per  cent.)  and  of 
arsenic  acid  (3-74  per  cent.)  but  no  oxide  of  tin,  the  usual 
colouriug  matter,  or  boric  acid.  The  enamel  was  easilj 
attacked  by  dilute  acids  and  was  therefore,  ill  the  author's 
opinion,  unsuitable  for  use. — II.  I. 

i  .   amic  Stoni  obtained  by  Devitrification  of  Glass, 

Garchev.     Comptes  rend.  122,  1277. 

See  under  IX.,  page  545. 
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IX.-BUILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

Porous  Bricks  from  Bituminous  Coal  Shale.     Dingier' s 
Polyt.  .1.  1896,  300,  168. 

The  bricks  are  made  from  ilie  nfuse  of  the  coal  washers  at 
the  "  Libuschin  "  pit,  near  Kladno,  in  Bohemia,  mixed  with 
an  appropriate  quantity  of  clay.  They  are  burnt  in  ring 
ovens,  and  are  clinkered  throughout,  showing  small  blue 
:u-sd  particles,  which  seem  to  impart  to  the  brick  resistance 
to  pressure  and  weather.  Both  these  qualities  are  reported 
to  be  very  good. — A.  G.  B. 

^Ceramic    Stone    obtained    by    Devibnjieation    of    Glass. 

Garchey.  Comptes  rend.  122,  1-""  — 1278. 
1  ■  i  \>sks  containing  an  excess  of  lime,  alumina,  or  magnesia 
are  the  most  easily  devitrified.  The  inventor  uses  bottle 
glass,  which  is  reduced  to  powder,  placed  in  a  mould,  and 
heated,  first  to  a  moderate  temperature  until  pasty,  and 
then  for  a  few  minutes  in  another  furnace  to  a  high  tem- 
perature. The  completely  devitrified  material  is  then 
stamped  and  pressed.  The  product  has  the  appearance 
of  a  building  stone. —  V.  C. 

Portland  Cement  (Hair),  Estimation  of  Lino-  in. 

F.  Kluge.     Chem.  Zeit.  20,  372. 

Si  i    muter  XXIII.,  page  559. 

PATENTS. 

Slurry,  Improvements  i>i  Arrangements  for  Drying  by  the 
waste  Heat  from  Cement  Kilns.  \\".  Joy,  Snndlund. 
Eng.  Pat.  12,391,  June  26,  1895. 

Tin-:  cement  kiln,  the  waste  heat  of  which  is  to  lie  utilised, 
■communicates  with  a  drying  chamber,  above  which  is  a 
second  chamber  in  connection  witli  the  first,  and  witli  the 
chimney.  The  roof  of  the  second  and  upper  chamber 
is  formed  of  metal  plates  constituting  an  open  slurry- 
drying  floor.  A  third  super-imposed  chamber  may  be  used, 
and  the  drying  flues  may  be  rectangular  or  arched  in 
section. — B.  B. 

'Wood  and  lie  Like,  An  Improved  Substitute  for.  C.  A. 
Ailison,  London,  prom  the  Marquetelle  Mosaic  Co. 
(Incorporated).  Montclair,  New  Jersey,  U.S.A.  Eng. 
Pat.  13,073,  July  6,  1S95. 

Wood  pulp  is  mixed  with  asbestos  or  "  steel  wool,'' and  a 

colouring  matter  such  as  Venetian  red,  and  the  mixture  is 
made  into  a  stiff  paste  with  a  solution  consisting  of  bi- 
ehromated  gelatin,  20  parts,  silicate  of  soda,  70  parts, 
"soda  tungstate,"  10  parts.  The  surplus  moisture  is 
■drained  off  in  a  perforated  mould,  and  the  finished  product 
is  sprinkled  with  calcined  carbonate  of  magnesia.  The 
_.goods  are  ultimately  pressed  hydraulically,  dried,  grained 
and  varnished  (if  for  outdoor  work).  The  material  is  said 
to  be  fireproof. — B.  B. 

'  'i  ment,  the  Manufacture  of  an  Improved  Waterproof 
Elastic.  W.  W.  Cabena,  London.  Eng.  Pat.  13,648, 
July  16,  1S95. 

100  lb.  of  old  paint  skins  are  boiled  at  a  moderate 
temperature  with  1  gall,  of  raw  linseed  oil,  and  after  cooling, 
the  mixture  is  coloured  and  bodied  up  with  yellow  ochre 
and  lamp  black.  If  lumpy,  it  may  be  ground.  It  is 
claimed  that  the  cement  is  elastic  and  waterproof,  and  that 
as  it  will  neither  shrink  nor  crack,  it  is  specially  suited  fa- 
flashings,  and  for  repairing  gutters,  &c. — P.  H.  L. 

Artificial  Stone,   Vitreous;   Manufacture   of.     A.    Hirsch. 
Paris,  France.     Eng.  Pat.  14,187,  July  25,  18115. 

Fragments  of  glass,  porcelain,  igneous  rocks,  &c.  are 
packed  in  moulds  lined  with  some  refractorv  substance, 
e.g.,  talc,  and  heated  until  adherence  by  partial  fusion  has 
occurred.  The  mould  with  its  contents  is  annealed,  and 
its  surface  smoothed  or  roughened  as  may  be  required. 
Tesserae  may  be  produced  by  the  use  of  metal  partitions. 


A  smooth  under  surface  for  the  block  or  plate  may  be 
obtained  by  placing  fragments  of  some  fluxing  material, 
e.g.,  "fluorspar  or  fluosilicatos,"  at  the  corresponding 
portion  of  the  mould. — I!.  IS. 

Artificial  Stone,  Improvements  in  the  Manufacture  of  and 
Apparatus  therefor.  W.  P.  Thompson,  London.  From 
La  Societc  Anouyme  la  Xeo-Litho,  Moll,  Belgium.  Eng. 
Pat.  3799,  Feb.  19,  1896. 

A  mixture  of  lime  and  sand,  containing  about  In  per 
cent,  of  the  former,  is  filled  into  moulds  and  subjected  to 
the  action  of  steam  under  a  pressure,  of  2 — 3  atmospheres 
afterwards  increased  to  at  least  5  atmospheres.  The  appa- 
ratus used  consists  of  a  frame,  constituting  the  mould,  and 
a  high-pressure  cylindrical  boiler  with  interior  perforated 
tubes  for  the  supply  of  steam,  and  of  rails  whereon  the  mould 
is  run  into  the  steam  space.— B.  B. 

X.-METALLURGY. 

Phosphoric  Iron  Ores  in  the  Blast  Furnace,  Effect  of 
Additions  of  Titaniferous  Ores  to.  A.  J.  Kossi.  Eng. 
and  Min.  J.  61,  1896,  516. 
Tin:  author  has  endeavoured  by  a  few  experiments,  with 
from  200  to  500  grms.  of  ore,  to  ascertain  whether  by 
mixing  titanic  and  phosphoric  iron  ores  together  previous 
to  smelting,  the  weakening  influences  of  the  phosphorus  on 
the  metal,  when  obtained  from  the  latter  ore  alone,  might  in 
any  way  be  counteracted.  With  phosphoric  ore  a  grey 
metal  was  obtained  containing  2 '862  per  cent,  of  phos- 
phorus and  which  broke  easily,  whereas  with  the  mixed 
ores  a  grey  large-grained  metal  containing  3-98  per  cent,  of 
carbon,  nearly  all  graphitic,  .'1-229  per  cent,  of  phosphorus, 
and  0-4  percent,  of  titanium,  was  produced,  which  withstood 
set  eral  blows  before  breakage. 

It  would  also  appear  from  these  experiments  that  whilst 
titanium  in  an  iron  ore  has  a  tendency  to  throw  the  carbon 
in  the  metal  produced  therefrom  into  the  combined  state, 
the  united  effect  of  phosphorus  and  titanium  is  to  produce 
a  metal  in  which  nearly  all  the  carbon  is  in  the  graphitic 
state,  this  effect  being  the  greater  as  the  quantities  of 
phosphorus  and  titanium  in  the  mixtures  increase. — A.  YV . 

Fusion  Process,  The  Moiosca  \_iritk  Molten  Lead~\.     Enir. 

and  Min.  .1.  61,  1896,  495. 
This  process  for  the  extraction  of  precious  metals  from 
calcined  ores  by  bringing  them  into  contact  with  molten 
lead  is  now  said  to  be  practicable,  the  engineering  difficul- 
ties having  been  overcome.  A  plant  has  been  set  up  at 
Amador  City  capable  of  working  10  tons  per  day,  and  giving 
yields  of  over  90  per  cent,  extraction  with  gold-bearing 
sulphides  and  base  ores. 

The  fine  ore,  after  roasting  to  get  rid  of  sulphur,  arsenic, 
antimony,  &c,  whilst  at  a  temperature  above  the  melting 
point  of  lead,  is  automatically  fed  in  a  steadv  stream 
to  the  bottom  of  the  hath  well.  It  at  once  attempts  to  rise 
through  the  bath  of  molten  lead,  of  over  5  tons,  but  is  met 
in  its  upward  course  by  circular  perforated  plates  with  amis 
between,  by  which  it  is  caught  and  thrown  on  to  another  set 
of  stirrers  and  so  on  five  times.  When  it  reaches  the  surface 
it  is  discharged  automatically  by  a  rapidly  revolving  disc  and 
passed  into  a  trap  box  of  running  water,  by  which  it  is 
cooled  before  passing  to  the  concentrator.  The  gold  and 
silver  will  have  alloyed  with  the  lead  in  the  well,  and  the 
freed  ore,  which  carries  about  44  per  cent,  of  lead  with  it, 
is  treated  for  the  recovery  of  the  lead  in  the  concentrators. 

—A.  W. 

Silver,  Volatilisation  of,  in  Chloridising  Roasting. 
L.  D.  Godshall.  Eng.  and  Min.  a.  1896,  61,  460 — 470. 
Tin.-  is  a  reply  to  criticisms  made  by  Stetefeldt,  of  a  former 
paper  of  the  author's.  In  this  paper  it  was  asserted  that 
siliceous  ores  containing  more  than  6  per  cent,  of  silver  can 
be  better  cbloridised  in  some  furnace  other  than  the 
Stetefeldt ;  and  that  ores  containing  much  lime  (15  to 
20  per  cent.)  are  also  with  difficulty  roasted  in  this  furnace 
unless  sufficient  sulphur  be  present  to  convert  the  whole  of 
tin-    lime    iLto   CaSOj,    and    e\en    then   the   chloridisatiou 
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rarely  exceeds  60  percent.  Often  only  1 5  to  20  per  cent, 
of  the  silver  is  ehloridised  in  1  lie  body  of  the  furnace, 
although   about  65  p«r  cent,  of  the  ore   may   have  been 

roasted;  yet,    after   lying   upon   the    cooling   floor   of    the 
rnace  for  three  days,  the  silver  in  the  ore  may  become 
ehloridised  up  to  90  percent.     W.  G.  M. 

Mnnil  Producer-Gas  applied  to  the  Manufaclurt   of  Steel. 

J.    H.    Darby.      Iron    and    Steel     In-t.,  Spring   Meeting, 
the  ironmonger,  282. 

See  wider  II.,  page  529. 

Iron    "nil    Steel   Analysis,    Introduction     of    Standard 
Methods  if.     II.   J.    von    Joustorff.     Iron    and    Steel. 
Inst.  Spring  .Meeting,  1896  ;  the  Ironmonger,  I89C,  209. 
See  under  W\\\.,  page  559. 

Tin  and  I  'oppi  r  in  Till  Dross,  Estimation  of.    L.  Rurup- 

Chem.  Zeit.  20,  t06. 

See  under  XXIII., page  560. 

Acetylene,  Action  if,  upon  Iron,  Nickel,  and  Cobalt 
reduced  by  Hydrogen.  II.  Mois*an  and  Ch.  Moreau. 
Compter  rend.  122,  1240— 1242. 

See  under  II.,  page  530. 

PATENTS. 

Metallic  Alloys,  Improvements  in  the  Manufacture  of. 
J.  C.  Bull  aud  E.  M.  Lagerwall,  Southwark.  Eng.  Pat. 
10,671,  May  29,  1895. 

The  alloys  referred  to  are  those  known  as  "  white  metals," 
which  are  composed  of  lead  as  a  base,  combined  with  tin. 
antimony,  and  the  like. 

A  small  proportion  of  an  alloy  of  mercury  with  tin  or 
lead  is  added  to  the  molten  "  white  metal  "  for  the  purpose 
of  improving  its  grain,  texture  or  hardness. — J.  H.  C. 

Lead,  Silver,  Gold,  and   other  Metals,  Improvements  in 

the  Extraction  of  from  Galena  or  Sulphides  if  I. mil 
and  Zinc,  and  from  Mattes  ami  Refractory  Ores. 
11.  E.  Fry,  London  ;  J.  David,  Swansea  ;  and  C.  Le  Doux, 
Morriston.     Eng.  Pat.  12,-152,  Jane  27,  1895. 

The  sulphides,  mattes,  or  ores  after  agglomeration,  if 
necessary,  are  smelted  in  a  cupola  furnace  with  a  flux 
composed  of  nitre-cake  or  other  form  of  bisulphate  or 
-  dphate  of  soda  and  burnt  pyrites,  or  other  form  of  iron 
oxide,  by  which  means  metallic  lead  containing  the  gold 
and  silver,  is  obtained.  Any  matte  which  separates  from 
the  liquid  slag  is  collected  for  subsequent  treatment,  by 
toasting  and  re-smelting  or  otherwise. — J.  H.  ('. 

Iron  and  Steel,  Improvements  in  the  Hearths  or  Bottoms 
of  Mill  ami  oilier  Furnaces  for  Heating.  A.  E.Tucker, 
Birmingham,  and  F.  W.  Harbord,  Egham.  Eng.  l'at. 
13,050,  July  6,  1895. 

The  hearths  or  bottom-  are  made  of  a  mixture  of  basic 
slag  and  blast  furnace  slag  with,  sometimes,  an  addition 
of  limestone  or  dolomite. — J.  11.  C. 

Slimes  from  Ores  oj  Precious  Metals,  Improvements  in 
Treating.  M.  Crawford.  From  B.  Keck,  Colorado 
spring-;.'     Eng.  l'at.  13,536,  July  13,  1S95. 

Chloride  of  sodium   i-   added   to  the   cyanide   or   other 
ept  employed  to  facilitate  the  subsequent  filtration  and 
precipitation. — ,1.  II.  C, 

Gold   ami   iillur  Precious    Metals,  A   Process   tor   Pre- 
cipitating   from    Solutions     used    for    Extracting    such 
Mi lals  from  llf  ir  den .     M.  Crawford,  Colorado  Springs. 
7,  July    13,  !>'.'.'> 
solutions   are  filtered   through   granulated   charcoal, 
prepared    by  saturating  it  with  solutions  of   alumina,  iron, 
copper,  or  line,  with  the  addition  of  silicate  of  soda.    The 
charcoal  is  subsequently  dried,  heated  to  redness,  ami  when 
cool  is  read]  for  use. — J.  II.  C. 


Metals  having  Different  Milting  Points,  An  Improved 
Method  of  Separating.  II.  Langen,  Dnisburg.  Eng. 
l'at.  23,414,  Dec.  6,  1895. 

The  claim  is  for  ''the  separation  of  the  different  metals 
forming  metallic  mixtures,  by  melting  one  or  all  of  such 
metals  in   fractions  or  successive  stages  in  a  heated  fluid 
[such  as  melted   paratli  i      with  or  without  the  employmi 
of  pressure,  or  by  means  of  a  superheated  gas." — T.  II.  C. 

Uniting  Mi tal  'Iron  .  Improvements  in  and  relating 
Furnaces  lor.     W.  II.  Bailey,  l'iqua,  Ohio,  U.S.A.     Eng. 
Pat.  4776,  March  3,  1896. 

Tuts  specification  describes  a  double  furnace  intended  for  the 
heating  of  bars  or  billets  and  of  sheets,  in  separate  cliambei- 
The  flame  from  the  grate  plays  over  a  low  fire-bridge  into  a 
somewhat  lofty  heating  chamber  forthe  reception  of  the  bat  - 
thence  over  a  second   high   fire-bridge   it   ha-   access   to   :t 
larger  chamber  used  for  reheating  the  sheets.     The  chin 
is  placed    at  the  far  end    of  the  second    chamber,  and    i- 
conuected    by    separate    flues    with    the   top    of    the   first 
chamber  and   with  the   bottom  of   the   second.     When  in 
full   operation,  the  former  flue  is  closed  by  a  damper,  so 
that  the  heated  gases  after  passing  obliquely  upwards  aci 
the   first  chamber,  pass  diagonally  downwards  through 
second. — W.  (i.  M. 

Gold,  Apparatus  for  Separating  and  Saving.  J.  Mot. 
Oakland,  California.     Eng.  l'at.  6242,  March  20,  1896. 

Auriferous  ore,  wet  or  dry,  is  passed  over  a  sloping  metal 
table,  which  is  kept  in  constant  motion  by  a  lat- 
oscillation,  combined  with  a  vertical  "bumping"  action. 
In  traversing  this  table  the  material  passes  over  a  numb. a 
of  transverse  troughs  in  each  of  which  i-  supported  a  rake- 
like  row  of  spoons.  The  gold  thus  has  the  opportunity 
separating  by  gravity  in  the  bottoms  of  the  grooves. 

— YV.  G.  M. 

Steel,  Improvements  in  the  Manufacture  of.     F.  B.  Last 
Landore,  ami  .1.  1*.  Wright,  Gowcrton.     Eng.  l'at.  7272. 
April  4,  1896. 

Air  or  steam,  or  a  mixture  of  the  two,  is  blown  through 
the  bath  of  metal  in  an  open  hearth  furnace,  by  means  of 
cast-iron  pipes  attached  to  a  swivel  joint,  and  with  flexibh 
connections  oatside  the  furnace.  The  pipes  are  protected 
by  a  refractory  coating,  and  deliver  the  blast  at  suitab 
pressure  through  wide  orifice-.  —  \\".  G.  M. 

Iron,  Improvements  relating  to  the  Purifying  and  Itcjni 
of    and    Apparatus    thin  for.       II.    II.    Lake,    London.. 
From    The     Hawkins    Steel    Co.,    Detroit,    U.S.A.     Eng. 
l'at.  89-ib,  April  28,  L896. 

Iron  containing  alow  percentage  of  carbon  is  melted  in 
a  cupola  and  allowed  to  fall  in  a  gentle  stream,  or  in  a 
thin  sheet,  upon  the  health  of  a  reverberatory  furnace 
through  a  vertical  chamber,  of  which  the  tire-bridge  forms 
one  wall.  Here  it  passes  through  the  flame  playing  from 
the  grate  to  the  hearth,  and  is  subjected  to  the  action  of 
blasts  of  air  ami  superheated  -team  delivered  through 
different  tuyere-.  The  metal  thus  nearly  dccarbui  i-ed.  is 
collected  on  the  hearth  of  the  puddling  chamber,  aud  i- 
worked  (preferably  with  oak  saplings)  to  remove  all  - 
and  to  ensure  thorough  puddling  to  a  point  short  of 
balling.—  W.  G.  M. 

Tin  and  Term'  Plates,  Improvements  in  the  Method  ofr 
and  Apparatus  for  Preparing,  .1.  D.  Grey,  Tondu. 
Glamorganshire.    Eng.  l'at.  89.">9,  April  28,  1896. 

lx  lieu  of  black-annealing,  the  pickled  and  washed  plat'  - 
contained  in  the  washing  rack,  are  transferred  to  a  truck, 
which  is  drawn  -lowly  through  a  drying  furnace  by  means 
of  an  endless  chain  dri\.  n  by  a  sprocket  wheel.  After  thi* 
treatment,  the  plates  are  cold-rolled  singly,  white-annealed, 
an.l  finished  in  the  usual  way. — W.  G.  M. 
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XI.-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(.4.)—  ELECTRO-CHEMISTRY. 

PATENTS. 

Acids  and  other  Corrosive  Liquids,  Process  for  Preventing 

(  'hemical  Action  of,  mi  Metal  Containers,  Conduits, 

and  tin-  Like.     C.  A.  Jensen,  London      From  A.  Sinding- 

Larsen,  Christiania,  Norway.     Eng.  Pat.  12,320,  June  25, 

1895. 

The  object  is  to  dispense  with   protective  linings,  and  yet 

to  prevent  corrosive  action.  This  is  done  by  making  the 
sel  a  cathode,  supplied   r.itli  current  from  without,  the 

nuode  being  immersed  in  the  liquid,  and  made  of  a  material 

chemically  indifferent. — J.  C.  B. 

Electrical  Batteries,  Secondary;  Improvements  in  the 
Manufacture  if  Positive  Plates  for.  ( '.  H.  Weise, 
Poessneck,  Germany.     Eng.  Pat.  12,417,  June  27,  ISjj. 

The  plates,  coated  with  the  lead  oxide,  are  immersed  in  a 
hath  of  glycerin,  where  they  harden,  with  the  development 
of  considerable  heat  and  gas.  If  the  hot  plates  after  this 
iv  placed  in  a  solution  of  sulphuric  acid  of  sp.  gr.  1  - 15, 
the  hardness  further  increases  as  long  as  gas  is  developed, 
Plates  thus  treated  arc  easily  formed,  and  have  a  high 
capacity,  in  spite  of  their  hardness.  Plates  which  are 
practically  worn  out  and  have  porous  surfaces  may  be 
similarly  treated  and  hardened. — J.  C.  E. 

Electric  Arc  Lamps  [Retarding  Oxidation  of  Carbons'], 
Improvements  connected  with.  A.  C.  Seihold,  Mount 
Vernon,  E.  O.  Clark,  and  W.  Sowdon,  New  York , 
U.S.A.     Eng.  Pat.  13,207,  July  0,  1895. 

It  is  proposed  to  diminish  the  combustion  of  carbon 
electrodes  by  excluding  oxygen  from  the  arc  by  means  of  a 
close-fitting  translucent  globe  or  shell  surrounding  the 
contiguous  ends  of  the  electrodes.  To  prevent  the  obstruc- 
tion of  the  light  by  the  particles  of  carbon  thrown  off,  and 
which  settle  upon  the  inner  wall  of  the  surrounding  or 
enclosing  shell  or  globe,  a  cylindrical  guard  (wire  gauze) 
is  introduced  within  the  enclosing  globe. — J.  C.  R. 

Secondary  Batteries  [Electrodes'],  Improvements  in  or 
connected  with.  F.  King,  London.  Eng.  Pat.  17,821, 
Sept.  24,  1895. 

To  avoid  the  rapid  formation  of  sulphate  on  the  surface  of 
the  plates  when  enclosed  in  porous  or  perforated  dia- 
phragms (consequent  on  the  rapid  lowering  of  the  specific 
gravity  of  the  electrolyte  immediately  underneath  such 
diaphragms  or  envelopes;,  the  inventor  makes  a  number  of 
perforations,  passages,  or  pipes  extending  through  the  grid 
or  support  and  finished  plate,  preferably  conical  in  shape. 
These  perforations  or  passages  are  unoccupied  by  active 
material  or  material  to  be  rendered  or  become  active.  Eng. 
Pats.  1731  and  2816  of  1895  are  referred  to  (this  Journal. 
1S96,121).— J.  C.  R. 

Electrode,  A  New  or  Improved  Porous   Plate,   Body,  or. 

W.   H.   Beck,   London.      From    J.  Johnson  and  J.   H. 

Robertson,    Brooklyn,    New    York,    U.S.A.      Eng.   Pat. 

17,825,  Sept.  24,  1895. 
The  improved  electrode  is  made  by  mixing  an  inert,  porous, 
non-conducting  substance,  preferably  pumice  stone,  with 
about  an  equal  bulk  of  molten  lead,  so  that  the  air  con- 
tained in  the  porous  substance  expands  and  forms  air  spaces 
in  the  metal.  The  pasty  mass  is  moulded  to  the  required 
shape,  and  the  plates  are  formed  in  the  usual  way.  A 
small  quantity  of  either  tin  or  bismuth  may  be  added  to  the 
lead  in  order  to  lower  its  melting  point. — G.  H.  R. 

Filling  Paste  of  Accumulator  Batteries  [Aloine  Paste], 
'Improvements  relating  to  the  Composition  of  R.  Linde, 
Berlin,  Germany.     Eng.  Pat.  3091,  Feb.  11,  1896. 

The  improved  filling  is  made  by  kneading  a  solution  of 
aloine  or  its  homologues,  in  water,  alcohol  or  ether,  into  a 


paste  with  the  lead  oxides.  It  is  claimed  that  aloine  forms 
with  lead  oxide  an  almost  insoluble  salt,  which  is  not  de- 
composed by  oxidation  during  charging,  but  gives  rise  to 
an  oxy-aoid  which  biDds  the  active  material  together,  I 
is  also  electrically  conductive. — G.  11.  R. 

Metallic  Sulphides,  Process  for  Working.    A.  von  Siemens, 
Berlin,  Germany.     Eng.  Tat.  712.3,  April  1,  1896. 

The   fact   that   the   sulphides    and   sulph-hydrates   of 
alkaline  earth   metals  form   soluble  double   salts  with  the 
sulphides    of  antimony,   arsenic,    and    mercury,   is    taken 
advantage  of  to  employ  their  lyes    for  the  extraction 
these  metals  from  their  ores,  and  the  solution  so  formed 

t  can  be  electrolysed  without  the  use  of  a  diaphragm.     The 
sulphuretted   hydrogen,    which    is    given    off    during 
extraction,  corresponding  to  a  portion  of  the  sulphur  con- 
tained  in   the  ore,   and   that   which    is   given   off  during 
electrolysis,  corresponding  to  the  remainder  of  the  sulph     . 

!    is  collected.     After  nil   the   metal   has  been  deposited,  the 
bath,    which    contains    calcium    sulphide,    is   treated   with 

I    carbonic   anhydride,   and    the   calcium    is    precipitated   as 
carbonate  together  with   half  the  sulphur,  whilst  the   re- 
mainder escapes  as  sulphuretted   hydrogen  and  is  collected. 
The  calcium  carbonate   is   converted  into  caustic  lime  by 
heating  to  redness  in  the  absence  of  air,  whilst  the  sulphi 
is  distilled  off,  and   the  carbonic  anhydride  is  ready  fo 
again.     The  caustic   lime   and   the    collected   sulphuretted 
hydrogen   are    used   for  the   production    of  fresh   calcium 
sulph-hydrate,  thus  not  only  is  the  whole  of  the  extraction 
lye  regenerated,  but   the  whole  of  the  sulphur  in  the  oi . 
converted  into  a  useful  form.      The  process  is  described 
with   reference  to    the    sulphide  of  antimony,  but  is  also 
applicable   to  the  sulphides  cf  arsenic   and  mercury  ;  care 
being  taken  in   the   latter   case  that   the   alkaline   sulph- 
hydrate  is  in  excess. — G.  II.  K. 

Electrodes  for  Accumulators,  Improvements  in.    W.Majert, 
Berlin,  Germany.     Er.g.  Pat.  8695,  April  24,  1896. 

Room  for  the  expansion  of  the  active  mass  is  provided  !  y 
leaving  a  hollow  space  between  it  and  its  enclosing  fra^.e. 
This  space  is  formed  by  placing  within  the  metallic  frame 
a  sufficiently  thick  layer  of  sugar,  salt,  sulphate  of  soda, 
or  other  substance  soluble  in  water,  and  then  filling  in  the 
active  material,  and,  after  the  latter  has  hardened,  the 
soluble  substance  is  dissolved  out. — G.  H.  R. 

(£.)— ELECTRO-METALLURGY. 

Nickel  Plating,  Exciting  Salts  for.     G.  A.  Le  Roy. 
Rev.  de  Chim.  Ind.  1896,  7,  [75],  70—71. 

The  author  has  examined  four  samples  of  "  exciting  salts," 
used  for  increasing  the  conductivity  of  the  nickel  sulphate 
solution  and  obtaining  a  bright  adhesive  deposit  of  -.he 
'  metal.  They  consisted  of  : — Ammonium  sulphate  ;  am- 
monium sulphate  (98  per  cent.)  and  citric  acid  (2  per 
cent.)  ;  common  salt  (85  per  cent.)  and  water  (15  per  cent.) ; 
and,  common  salt  (75  per  cent.),  boric  acid  (5  per  cent.), 
citric  acid  (5  per  cent.)  and  water  (15  per  cent.). — E.  B. 

Mercury,  Electrolytic  Estimation   of     E.   F.    Smith   and 

D.  L.  Wallace.     J.  Amer.  Chem.  Soc.  1896,  18,  169. 

See  under  XXIII.,  page  560. 

PATENTS. 

Electro-Plating  Ships,  Vats,  and  other  Articles;  Improvi  ■ 
mints  in  and  relating  to.  J.  H.  Cox,  Greenock.  Eng. 
Pat.  10,696,  May  30,  1895. 

The  object  is  to  coat  vessels  and  other  articles  which  are 
too  large  for  immersion  in  an  electrolytic  bath.  The  main 
feature  is  employing  a  "  belly-band  "  form  of  electro-plating 
bath  rendered  electrolyte  tight  by  external  pressure  derived 
from  marginal  iron  straps  fixed  temporarily  to  the  vessel. 
The  joint  is  made  with  india-rubber  cords. — J.  C.  R. 

|  Metallic  O.eides,  A  Process  [Electrolytic]  for  liedm  / 
certain,  by  Means  of  Amalgams  of  Alkaline  Metals. 
L.  Moud,  London.     Eng.  Pat.'  12,018,  June  20,  1895. 

Sodium  or  potassium  amalgam  is  employed  as  a  reducing 
agent  for  oxides  soluble  in  caustic  alka'i.     Oxide  of  zinc 
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in  caustic  soda  is  tiled.  The  amalgam  is  made  to  form  a 
couple  with  a  cathode  of  iron  or  zinc,  by  being  joined  up 
rith  in  the  electrolyte  directly  or  by  a  conductor 
external  to  the  solution.  The  sodium  is  oxidised  and  the 
deposited  on  the  cathode,  which,  t^  obtain  sound 
ai  d  pure  deposits,  is  preferably  kept  in  motion  during  the 

Pari  of  the  caustic  soda  obtained  may  be  i 
trated  to  solid  caustic  soda  or  otherwise  utilised,  whilst  the 
rest  may  be  used  for  solution  of  zinc  oxide.  A  motor  or 
mi-producing  electrolytic  cells  may  be  placed  in 
circuft  with  the  amalgam-decomposing  cells.  These  may 
i  i,  i.i ■■..  .-.1  by  current  derived  from  an  external  source. 
■•  In  operating,  as  described,  for  the  oxidation  of  the 
sodium  and  the  reduction  of  the  zinc,  there  is  no  evolution 
i '  hydrogen,  and  consequently  there  is  no  loss  of  mercury, 
Lor  anv  noxious  (fleets,  such  as  occur  where  vapour  of 
lury  is  carried  off  with  hydrogen." — J.  C.  B. 

Electro-Deposition  oh  Strips,  Wire,  and  like  Metal 
Articles;  Improvements  in  and  connected  with.  Cowper- 
Coles  Galvanising  Syndicate.  S.  O.  Cowper-Coles,  Lon- 
don, and  W.  P.  Routh,  Sutton,  Surrey.  Kng.  Pat. 
11.547,  April  13,  1896. 
The  apparatus  consists  of  a  number  of  tanks  connected 
together  by  tubes  which  enable  the  electrolyte  to  pass  from 
i  i  e  to  the  other,  and  also  serve  as  anodes.  The  wires  or 
;  t ri ps  to  be  plated  are  led  from  the  reels  or  swifts  on  which 
t!  ey  are  wound,  and  are  guided  to  or  from  the  vessels  and 
tl  rough  the  intervening  tubes  and  passages  by  rollers,  and 
are  kept  out  of  contact  with  the  tubes  by  perforated 
supports.  As  the  wires  leave  the  tank  they  are  burnished 
by  passing  them  between  rollers,  and  are  then  wound  on  to 
another  reel.  The  swifts  consist  of  drums  mounted  on  a 
spindle,  the  lower  drum  having  a  flange  to  support  the 
lower  coil  of  wire,  and  there  being  between  the  drums,  and 
secured  to  the  spindle,  a  piece  carrying  pins  to  support  the 
upper  coils.  When  the  lower  coil  is  exhausted,  these  pins 
can  be  removed,  allowing  the  upper  coil  to  take  its  place, 
and  when  a  fresh  upper  coil  is  mounted  they  are  replaced 
ti  support  it.  The  brashes  by  which  the  electric  circuit  is 
pleted  are  made  of  any  conductive  material,  such  as 
tl  e  metal  to  be  deposited,  and  are  arranged  to  clip  the  wire 
:  i  I  pr.ss  on  it.  They  are  covered  with  rubber  where  not 
it   contact  with  the  wire. — G.  H.  1! 

XII.-FATS,   OILS,   AND  SOAP. 

Wool  Grease,  On  the  Composition  of.     L.  Darmstaedter 
and  J.  Lifschutz.     Ber.  29,  1474. 

The  substance  C10H20O,  formerly  described  as  an  alcohol. 
(  i  fuller  investigation  (this  Journal,  1896,  14)  turns  out  to 
1  e  the  lactonic  decomposition  product,  C:„,U5,0:„  of  a  new- 
acid  t_'.nH, ,,i  1,,  lanocerinic  acid.  The  alcoholic  nature  of  the 
compound  (  u II  i  >  appears  likewise  doubtful.  The  lano- 
cerinic acid  is  obtained  by  saponifying  wool-wax,  extracting 
the  saponified  substance  first  with  petroleum  spirit  and 
then  with  alcohol.  The  residual  soap  obtained,  is  dissolved 
in  dilute  alcohol  and  carefully  decomposed  with  dilute  hydro- 
chloric acid.  The  lanocerinic  acid  thus  obtained  is  almost  in- 
soluble  in  water  and  cold  alcohol,  but  is  easily  soluble  in 
1  ot  alcohol,  from  which  it  crystallises  in  very  small  (dates  ; 
i  pt.  loi  — 105  C.  The  fused  aeid  contains  the  elements 
of  1  molecule  of  water  less  than  the  original  substance,  and 
on  boiling  with  dilute  inorganic  acid,  forms  an  oil  which 
solidifies  on  cooling,  and  no  longer  possesses  aeid  pro- 
perties. This  substance  is  the  above-mentioned  lactone. 
It  no  longer  combines  with  alkalis;  m.  pt.  86  ('.  The 
extract  from  the  above-mentioned  soap,  contained  in  the 
petroleum  ether,  seems  to  consist  of  alcohols  chiefly,  three 
of  which  have  so  far  been  isolated,  and  one  of  which  is 
cholester:!  '). — C.  O.  W. 

i      cerii   Acid,  Arew  Method  of  Preparation  of.     P.  Caze- 
neuve.  Bull.  Soe.  Chim.  1896,  768—764. 

The  reaction  depends  upon  the  fact  that  glycerin  in  presence 

rustic  soda  and  silver  chloride  gives  glyceric  acid,  silver, 

i   im    chloride.      The    following    proportions    are 

employed  : — A  solution  containing  46  grms,  of  pure  glj  cerin 


and  80  grms.  of  caustic  soda  (from  alcohol)  in  500  c.c.  of 
distilled  water  has  added  to  it  143 •  5 grms.  of  silver  chloride. 
The  reaction  commences  in  the  cold,  hut  is  only  complete  on 
boiling.  The  silver  chloride  turns  Mack  and  then  grey,  due 
to  the  formation  of  finely-divided  metallic  silver.  The 
filtered  liquid  contains  sodium  glycerate,  sodium  chloride, 
and  excess  of  glycerin,  and  is  evaporated  on  the  water-bath 
to  a  sviup\  consistency.  It  is  then  mixed  with  120  grms. 
of  potassium  bisulphate,  and  extracted  with  acetone  free 
from  water.  The  acetone  is  distilled  in  a  vacuum  to  avoid 
decomposition  of  the  chlorides  by  the  glyceric  acid.  The 
residue  is  treated  a  second  time  with  pure  acetoue,  and 
again  evaporated  in  a  vacuum,  and  on  the  third  extraction 
pure  glyceric  acid  is  obtained,  only  slightly  yellowish  in 
colour,  and  containing  a  trace  of  chloride  from  which  it  can 
he  freed  by  means  of  the  lead  or  calcium  salt.  The  use  of 
pure  acetone  effects  a  complete  separation  from  the  glycerin, 
which  is  quite  insoluble  in  this  solvent. — T.  A.  L. 

Fats,  Butter,  anil   Oils,  Electrical  Conductivity  of.      L. 

Herlant.      Bull.  Assoc.  Beige  des  (him.,  10,  [2],  4s. 

See  lender  XXI 1 1 .,  page  562. 

Lard,  Microscopic  l>t  l>  ction  of  Beef  Fat  in.  T.  S.  Cladding 

.1.  Amer.  Chem.  Soe  1896,  18,  [2],  189. 

See  under  Will.,  page  560. 

PATENTS. 

Oils  mid  like  Liquids,  Process  and  Apparatus  for  Separa- 
ting [Impurities']  and  otherwise  Treating.  G.Mitchell, 
London.  Erg.  Pat.  17,239.  Sept.  16,  1895. 
This  apparatus  consists  essentially  of  a  siphou,  the  ascending 
leg  of  which  is  surrrounded  by  a  heating  chamber.  The 
impure  oil  is  fed  into  the  lower  part  of  this  leg,  and  is  raised 
by  means  of  a  vacuum  pump  placed  at  such  a  height  above 
the  oil  chamber  that  not  even  with  a  perfect  vacuum  could 
the  oil  reach  its  level.  The  heat  causes  a  difference  between 
the  specific  gravity  of  the  oil  and  of  the  impurities,  such 
that  the  latter  separate,  the  oil  passing  over  into  the  other 
limb  of  the  siphon,  which  is  continued  to  a  lower  level  than 
that  at  which  the  oil  enters.  The  impurities,  if  heavier  than 
the  oil,  are  left  at  the  bottom  of  the  containing  vessel,  or,  if 
lighter,  are  drawn  up  above  the  oil  into  a  tube  forming  an 
extension  of  the  ascending  leg  of  the  siphon. — ( '.  A.  M. 

X1II.-PIGMENTS,  PAINTS ;  EESINS, 
VAKNISHES ;  INDIA-EUBBER.  Etc. 

(A.)— PIGMENTS,  PAINTS. 

Alizarin  Oil,  Influence  of  Composition  on  tin-  Shade  if  the 
Luke  Pigments.  A.  I".  Lidow.  Zap.  imp.  russk.  teehn. 
ohschtsch.  1896,  30,  53. 

It  is  found  that  the  introduction  of  halogens  or  a  nitro- 
uitroso  group  into  the  alizarin  oil  exerts  no  advantageous 
effect  on  the  resulting  colour,  hut  is  sometimes  positively 
injurious.     The  ehai  -  't  resulting  when  the  eorn- 

position  of  tie-  nil  is  modified,  tend  t.>  show  that  alizarin  oil 
exerts  a  chemical  action  in  dyeing,  and  forms  lakes  with 
the  dyes  and  oxides.  The  fulness  of  the  colour  in  textiles, 
when  iodiseil  alizarin  oil  is  used,  is  believed  to  he  due  to  the 
1,.»  degree  of  solubility  of  the  fixed  oil.  On  the  other  hand 
the  introduction  of  chlorine,  or  a  nitro-uitroso  group,  renders 
the  oil  and  lake  more  soluble. — C.  S. 

PATENT. 
Cement,    The    Manufacture  ot'  an   Improved    Walerp 
Elastic.     W.   W.  Cabena,  London.    Kng.   Pat.   18,648, 
Jul}  16,  I  - 

See  under  IX.,  page  54  5. 

(B.)— RESINS.  VARNISHES. 

Turpentine,  Deodorising  Oil  of.     II.  Schiff.     Chem.  Zeit. 
20,861. 

lot'OUS    principle    is  an   aldehyde   oxidation    product 

of  the  turpentine,  probably  represented  by  the  formula 
i  ii  ii.  [t  is  formed  when  the  turpentine  is  stored  in  an 
insufficiently  closed  vessel  in  a  faintly  lighted  spot,  but  in 
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amount  does  not  att:iin  to  1  per  cent.,  on  account  of  its 
disposition  to  resiuify  and  cause  the  oil  to  dry  into  a 
condition  in  which  no  reaction  occurs  on  the  addition  of 
rosaniliue  sulphite.  The  presence  of  an  aldehyde  body  can 
be  detected  by  this  reagent  in  the  soft  resius  from  various 
woods.  On  removing  the  aldehyde  by  sodium  bisulphite,  the 
oil  of  turpentine  becomes  inodorous  save  fora  slight  ethereal 
aroma,  but  the  characteristic  smell  soou  returns  whin  the 
oil  is  exposed  to  air. — C.  S. 

PATENTS. 

Printing  Inlaid  Patterns  upon  Linoleum  and  like  Fabrics, 
A  Process  for.  J.  E.  and  ('.  S.  Bedford,  Leeds.  Eug. 
Pat.  11,71c,,' June  17,  1895. 

See  under  VI.,  page  '<  tO. 

Varnish  [O'V],  Improvements  in,  and  in  the  Modi  of 
Manufacturing  the  same.  E.  W.  Barnslev,  Birmingham. 
Eng.  Pat.  8207,  April  20,  1896. 

300  GALLS,  of  old  "Baltic"  linseed  oil  are  boiled  in  a 
•■copper  pan  provided  with  a  wire  basket  containing  60  lb.  of 
pale  Turkey  umber,  the  temperature  being  kept  at  230°  C. 
After  cooling,  200  galls,  are  removed  and  set  aside,  while  the 
remainder  is  again  heated  to  290° — 300°  C.  8  1  lb.  of  gum 
aninie  are  then  melted,  mixed  with  IS  galls,  of  the  thinner 
oil,  the  whole  diluted  with  18  galls,  of  turpentine,  and  when 
eold  agitated  with  12  lb.  of  magnesia  to  every  100  galls,  of 
varnish.  After  six  months,  50  galls,  are  mixed  with  five  of 
the  thicker  boiled  oil,  and  6  lb.  of  powdered  litharge  are 
sprinkled  in  and  well  stirred  together.  The  varnish  should 
he  kept  another  six  months  at  35°  C.  before  being  used. 

— F.  il.  I.. 

XIY.-TANNING.  LEATHEE.  GLUE,  SIZE. 

Depilatories,  Chemistry  of.  J.  von  Schroeder  and  W. 
Schmitz-Dumont.  Dingler's  Polvt.  J.  1896,300,  161— 
168. 

A  sample  of  liquor  from  an  old,  well-plunged  lime-pit  in  a 
tan-yard  was  found  after  filtration  through  sand,  to  have  a 
specific  gravity  of  1*0046  at  17*5°  C,  and  showed  ;i  feeble 
reaction  for  albumin.  The  total  nitrogen  was  determined  in 
100  c.c.  by  the  Kjeldahl  method,  and  the  difference  between 
this  value  and  the  nitrogen  found  in  the  total  solid  residue 
was  regarded  as  the  nitrogen  in  the  volatile  bases  ;  to  avoid 
destruction  of  nitrogenous  matter  during  evaporation, 
sodium  bicarbonate  was  added  in  quantity  sufficient  to 
carbonate  the  lime  in,  the  liquor.  The  albuminoids  were 
precipitated  by  feebly  acidifying  with  acetic  acid  and 
warming.  Volatile  acids  were  distilled  in  steam  after 
acidifying  the  liquor  with  sulphuric  acid.  Estimation  of 
caustic  lime  proved  difficult  on  account  of  the  organic  matter 
present.  Analysis  of  the  sediment  which  settled  from  the 
liquor  before  it  was  filtered  gave  the  following  figures  : — 
CaC03,  8-22;  CaO,  43-99;  CaO  combined  with  organic 
matter,  8 '82  ;  and  organic  matter,  38-97  per  cent. 

Since  this  contains  so  much  free  lime  it  was  concluded 
that  the  liquor  was  saturated  with  free  lime,  in  which  case  it 
would  contain  1  ■  299  grms.  per  litre  at  15°  C.  When  shaken 
with  lime,  however,  the  filtered  liquor  dissolved  a  consider- 
able quantity  showing  that  lime  had  been  lost  during  the 
filtration  through  sand. 

The  following  table  gives  the  results  of  the  analysis  : — 

Grms.  per  Litre. 

Organic    solid  matter 11*856 

Inorganic    „  , .V15S 

Containing  CaO* 2"010 

„         MgO 0-013 

„         alkali  sulphates  and  chlorides      1*130 

Total  nitrogen re i  I 

Comprising  N  in  solid  residue 1*.527 

„         N  in  volatile  bases 0*i2-> 

*  After  having  been  shaken  with  lime  the  liquor  contain  d 

Grms.  per  Litre. 

Free  CaO 1  •  :;:i 

Combined  CaO 1*678 

Total 2-977 


Grms.  per  Litre. 

Total  precipitate  by  acetic  acid 2*022 

Comprising  fatty  acids 0*044 

ash 0-002 

.,        albuminoids  (14*21  per  cent.  N) T976 

Nitrogen  in  filtrate  from  acetic  acid  precipitate 1*876 

Volatile  acids  (as  acetio  acid) 0*480 

Organic  matter  not  precipitated  by  aci  tic  ocid  (eon 

taming  13*41  per  cent.  N) 9*351 

The  volatile  bases  present  had  the  odour  of  trimethyl- 
amine  and  the  volatile  acids  that  of  caproic  acid.  The 
authors  do  not  think  that  they  have  sufficient  evidence  to 
enable  them  to  pronounce  upon  the  nature  of  the 
albuminous  organic  matter. 

Experiments  here  described  in  which  lime  and  sodium 
sulphide  were  together  dissolved  in  water,  led  to  the  con- 
elusion  that  each  of  these  two  compounds  retains  its 
individuality  when  in  solution  in  the  presence  of  the  other; 
hence  it  may  be  deduced  that  the  simultaneous  application 
of  lime  and  sodium  sulphide  for  unhairiug,  whether  in  form  of 
a  solution  or  of  a  paste,  is  beneficial  because  each  e.xeits  its 
specific  action  on  hide  and  hair,  not  because  there  is  a  forma- 
tion of  caustic  soda  by  double  decomposition  as  has  been 
supposed.  The  lime  probably  also  serves  to  protect  the 
sodium  sulphide  from  decomposition  by  any  carbon  dioxide 
which  may  be  absorbed. 

For  the  proximate  analysis  of  red  arsenic,  the  authors 
recommend  that  the  arsenious  oxide  should  be  extracted 
from  20  grms.  of  the  sample  by  digestion  at  a  gentle  heat 
with  200  c.c.  of  hydrochloric  acid  (5  per  cent.)  for  5  hours  ; 
the  solution  may  then  be  oxidised  by  nitric  acid  and 
evaporated  to  dryness,  the  residue  being  heated  at  400'  C. 
for  45  minutes  and  weighed  as  arsenic  anhydride.  To  separate 
As2S3  from  As2S2,  10  grms.  of  the  portion  from  which  the 
As_,( >.,  has  been  extracted  may  be  shaken  at  the  ordinary 
temperature  with  200  c.c.  of  ammonia  (2  per  cent.)  until  uo 
more  arsenic  is  dissolved  ;  an  aliquot  portion  of  the  solution 
is  evaporated  to  dryness  and  ihe  AsL,S:,  weighed.  A  sample 
of  red  arsenic  thus  examined  gave  : — As2S3,  73*56  per  cent.  ; 
As2S3>  26-11  percent.;  AsJ  ).,,  0-37  per  cent. 

To  investigate  the  part  played  by  red  arsenic  in  the  mix- 
ture of  it  with  lime  which  is  commonly  used  as  a  depilatory, 
40  grms.  of  lime  and  8  grms.  of  red  arsenic  were  made  into 
a  thin  magma  with  1 60  c.c.  of  water,  this  magma  was  heated 
on  the  water-bath  for  one  hour,  then  made  up  to  a  volume 
of  3150  c.c.  with  water,  filtered,  and  the  solution  analysed. 
It  was  found  that  4*13  per  cent,  of  the  arsenic,  93-50  per 
cent,  of  the  sulphur,  and  1.5-25  percent,  of  the  lime  remained 
in  solution.  The  undissolved  residue  was  brown  from  the 
presence  of  uncombined  arsenic,  so  that  the  chief  reactions 
may  be  represented  by  the  equations  : — 

(1)  3ASoS„  +  9CaO  +  3H\,0  = 
2Ca3(As63)„  +  3Ca(SH)2  +  As2 
(2)  2As._,S3  +  9CaO  +  3HX>  -=  2C'a3(As03)2  +  3Ca(SH), 
There  is,  however,  the  dissolved  arsenic  to  be  accounted 
for,  since  calcium  arsenite  was  found  to  be  quite  insoluble 
even  in  presence  of  excess  of  lime.  Experiments  showed 
that  calcium  arsenite  reacts  with  a  solution  of  calcium 
hydrosulphide,  with  formation  of  calcium  thioarsenite 
which  passes  into  solution.  Supposing  the  arsenic  to  exist 
in  this  form  in  the  unhairing  liquor,  it  may  be  calculated 
from  the  foregoing  figures  that  1  litre  of  the  liquor  contains 
4-355  grms.  of  Ca3(AsS3).,,  27*780  grms.  of  Ca(SH),,  and 
1  *  299  grms.  of  CaO.  It  appears  then  that  tho  sole  con- 
stituents of  the  lime  and  red  arsenic  depilatory,  which  can 
he  considered  as  active,  are  the  calcium  hydrosulphide  and 
the  small  proportion  of  calcium  thioarsenite,  unless,  indeed, 
ammonia  and  amines  developed  during  the  sojourn  of  the 
hide  in  the  mixture  can  dissolve  any  of  the  calcium 
arsenite.  This  point  was  settled  in  the  negative  by  the 
analysis  of  a  liquor  which  had  been  used  for  three  weeks 
for  treating  kips,  when  it  was  found  to  contain  somewhat 
less  arsenic  than  it  did  originally,  showing  that  the  amines 
and  ammonia  which  were  undoubtedly  present  had  not 
rendered  the  arsenic  compounds  more  soluble.  The  putrid 
odour  of  this  arsenical  lime  liquor  seems  to  contradict  the 
common  statement  that  the  function  of  the  arsenic  is  that 
of  an  antiseptic. 
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It  remained  to  ascertain  whether  the  calcium  thioarsenite 
possesses  any  depilatory  properties.  For  this  purpose 
arsenious  sulphide  was  dissolved  in  calcium  hydrosul- 
phide  solution.  In  this  solution, containing CaS.As2S  .pieces 
of  raw  hide  were  immersed  and  kept  in  stoppered  vessels  for 
about  a  month;  none  of  the  pieces  were  materially  altered 
except  that  each  was  coloured  yellow  throughout;  tlie  hair 
was  as  firm  as  before  immersion,  and  the  hide  as  soft  and 
elastic.  When  exposed  to  the  air  the  pieces  lost  their 
yellow  colour,  consequent  on  the  decomposition  of  the 
thioarsenite,  and  at  the  same  time  the  hair  was  loosened. 
The  same  effect  was  observed  in  the  case  of  pieces  of  hide 
left  in  the  thioarsenite  solution  in  open  vessels.  There  was 
depilatory  anion,  but  it  "as  found,  to  be  due  to  calcium 
hydro-sulphide,  for  the  arsenic  bad  all  separated  as  sulphide 
and  the  solution  contained  Oa(SH)2. 

The  authors  conclude  that  the  activity  of  arsenical 
limes  is  due.  to  calcium  hydrosulphide  and  calcium 
hydroxide  alone. — A.  G.  B. 

XV— MANUBES,  Etc. 

Sings,   Phosphoric,  from   the   Basic    Process.      F.   Jean. 

Rev.  de  Chim.  Ind.  1896,  7,  ["5].  SO. 
These   have    the    percentage    composition  : — Phosphoric 
anhydride,   8—23:  silica,    7  —  15;  calcium  oxide,  34—55; 
magnesium  oxide,  3—20 ;  iron  oxide,  12— 20;  manganese 
oxide,  4—10. 

As  their  employment  for  enriching  laud  is  increasing, 
L.  Grandeau  proposes  that  their  sale  should  be  made  subject 
to  the  following  conditions  :— First,  the  amount  of  phos- 
phoric anhydride  present,  should  be  guaranteed  within  limits 
of  2  per  cent.,  thus,  18 — 20  per  cent.,  for  instance  ;  secondly, 
the  fineness  of  the  grinding  should  be  75  —  80  per  cent.,  as 
ascertained  by  testing  with  a  sieve,  cf  mesh  100;  thirdly, 
the  price  should  be  based  upon  the  content  in  phosphoric 
anhydride.— E.  15. 

Manganous  Ammonium  Phosphate,  A  New  Manure.     Rev. 

de  Chim.  Ind.  1896,  7,  [75],  80—81. 
Tins  compound  is,  it  is  said,  more  useful  to  plant-life  than 
magnesium  ammonium  phosphate.  It  consists  of  ammonia 
(32  per  cent.),  manganese  (25  per  cent.),  and  phosphoric 
acid  (43  per  cent.).  It  is  very  sparingly  soluble  in  water 
(1  part,  according  to  Hammer,  dissolves  in  31,092  parts  of 
cold  water). 

To  prepare  it,  a  solution  of  acid  calcium  phosphate  is 
mixed  with  one  of  manganese  chloride,  and  the  precipitate, 
after  washing,  is  heated  with  a  solution  of  ammonium 
chloride  or  carbonate. — E.  B, 

Bone  Meat,  Phosphoric  Acid  in;  Relation  between  the 
Citrate  Solubility  ami  Fineness.  Braun.  Chem.  Ind. 
1896,19,  219—221. 
The  phosphates  soluble  in  citrate  solution,  were  determined 
by  the  method  used  by  Wagner  for  basic  slags,  in  a  number 
of  samples  of  bone  meal.  The  total  phosphoric  acid  and 
the  fineness  of  the  samples,  were  also  determined.  The 
results  show  that  the  citrate  solubility  increases  with  the 
fineness  of  the  meal,  varying  from  30  per  Cent,  with  0-2  per 
cent,  of  tine  meal,  to  90  per  cent;  with  99  per  cent,  of  fine 
meal.  The  coarsest  samples  thus  contain  a  moderate 
amount  of  soluble  phosphoric  acid,  whilst  with  a  medium 
fineness  of  about  50  per  cent.,  the  solubility  is  60—70  per 
cent.,  an  amount  reached  in  basic  slag  only  when  the  fineness 
is  about  SO  per  cent.— X.  II.  .1.  M. 

XVI.— SUGAR,  STARCH.  GUM.  Etc. 

Beetroots,    Loss   of    Sugar    during  the  Preservation  of. 

Strohmor,  Sucr.  llelge  24.  "6. 
(See  also  this  Journal,  1895,  589.  I  In  order  to  verifj  the 
statement  of  1  bint/  that  beetroots  give  off  carbon  dioxide, 
the  author  enclo-ed  some  in  a  glass  vessel  through  which 
he  passed  a  slow  current  of  air  previously  freed  frpm 
carbon  dioxide.  After  contact  with  the  beetroot,  the  air 
was  passed  through  weighed  potash  tubes.  The  iucn 
the   weight  of  the  latter  does  not.  however,  represent    the 


whole  of  the  loss  of  sugar,  part  of  which  appears  to  be 
converted  into  other  carbohydrates.  When  beetrO  >t  was 
kept  for  a  fortnight  in  a  current  of  hydrogen,  it  was  found 
to  contain  3'3  per  cent,  of  pentoses  whilst  ordinary  beetroot 
only  contains  2' 1  per  cent.,  and  according  to  the  author 
pentoses  constitute  the  first  product  of  the  transform;!!1 
of  saccharose.  The  amount  of  carbon  dioxide  disengage  1 
depends  partlj  upon  the  nitrogenous  matters  present  an  1 
is  greater  in  proportion  to  the  quantity  of  albuminoids 
The  only  condition  of  preservation  is  cold,  at  a  tempera- 
ture of  4-j  ,  beetroot  giving  off  less  than  half  as  much 
carbon  dioxide  as  it  does  at  17'. — A.  K.  M. 

Sugar,  Inversion  of,  by  Salts.     J.  H.  Long.     J.  Amer. 
Chem.  Soc.  1896,  18,  120—130. 

A  NUMBER  of  experiments  are  described  in  which  the 
inversion  of  cane-sugar  is  brought  about  by  various  ferrous, 
manganous,  zinc,  aluminium,  lead,  cadmium,  and  mercury 
-alls.  Thus,  iu  the  case  of  the  syrup  of  ferrous  iodide  of  the 
pharmacopoeia,  inversion  takes  place  slowly,  even  when  the 
preparation  is  kept  in  the  dark,  and  at  the  ordinary 
temperature.  When  exposed  to  the  light,  the  cane-sugar 
underwent  complete  inversion  in  about  2\  months.  The 
rate  of  inversion  is  also  increased  by  exposure  to  air  and  to 
increased  temperature.  At  a  temperature  of  1005,  inversion 
was  complete  in  less  than  two  hours.  A  number  of  the 
results  described  by  the  author  appear  to  indicate  that  the 
inversion  follows  the  general  law  shown  by  Wilhelm;. 
hold  for  the  action  of  weak  acids  on  sugar  solutions,  and  in 
fact  the  inversion  is  attributed  to  the  partial  hydrolysis  of 
the  salts  employed. — A.  K.  M. 

Rhamnose,  Anhydrous,  Crystallised.     E.  Fischer. 
Ber.  1896,29,324—325. 

The  author  points  out  that  the  constants,  («)„  and  melting 
point  of  anhydrous  rhamnose,  as  determined  by  himself. 
differ  widely  from  the  values  which  Tanret  (Comptcs  rend 
1896,  £0)  has  more  recently  communicated. — II.  T.  1'. 

Lead  Bisaccharate  [Biplumbic  Saccharate'],  Preparation 
of,  by  the  Kassner-Wohl  Method  and  its  Practical  Use 
in  Industry.  C.  W.,  Diugler's  Polyt.  J.  1896,  300,  9< 
—95. 
The  author  points  out  that  factories  employing  this  process 
(compare  this  Journal,  1895,  978;  1896,  125,  287)  for  the 
desaceharifieation  of  molasses  must  work  at  a  loss  owing 
to  the  present  prices,  and  further  that  the  strontium 
process  can  only  prosper  when  the  price  of  molasses  is  low. 
There  is  also  the  unfavourable  relation  existing  between 
lead  and  sugar  to  be  taken  into  account.  Thus  800  parts 
of  lead  bisaccharate  are  formed  from  342  parts  of  -agar, 
so  that  1,000  cwt.  of  sugar  would  yield  2,320  cwt.  of 
saccharate,  since  the  latter  contains  at  least  25  percent. 
of  water,  3,ono  cwt.  of  saccharate  require  handling. 
Furthermore  there  is  a  considerable  amount  of  wash-war  i 
which  Kassncr  states  amounts  toseven  times  the  weight  ol 
the  molasses  ;  of  this  1  '5  parts  of  the  last  washings  can  he 
used  for  washing  new  saccharate,  the  remaining  5*5  parts 
have  to  be  evaporated, and  this  operation  represents  a  cost  of 
0"5  mark  more  per 2  on.  of  molasses  than  with  the  stron- 
tium process. 

The  following  figures  show  that  the  precipitation  of  li  ad 
by  hydrogen  sulphide  approaches  completion  when  thi 
juice  has  a  concentration  of  13°  to  15°  Brix.     Juice  of : — 

PerCent.  PorCent. 

4"'  Brix  contains  0*04  PbO;  bj  HjS  0*01  is  precipitated. 

"1    „  ,.       O'Ol 

0*03    ,.  ,.       0"015 

0-027  ..  „        fl'018 

13  „  <J'027  „  ..        0-022 

It  follows,  therefore,  that  definite  concentrations  must  be 
adhered  to,  which  is  not  tin'  case  with  the  strontium  process 

The  author  does  not  agree  with  Kassner  that  loss  of 
lead  is  impossible  with  this  process.  A  factory  has  to 
employ  2.KI0  cwt.  of  lead  oxide  to  separate  1,000  cwt.  ol 
sugar  from  27)00  ewt.  of  molasses,  and  in  this  quantity  of 
molasses  there  are  at  leasl  -Jii  cwt.  each  of  potassium 
chloride   and   sulphate.     It   is  incorrect   to  state  that  the, 
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whole  of  the  potassium  sulphate  passes  away  in  the  lye, 
as  half  the  quantity  combines  with  the  oxiile  of  lead.  The 
equivalent  (KCI  +  K3S04)  :  PbO  represents  a  loss  of  42  cwt. 
of  oxide  of  lead  ou  2,000  cwt.  of  molasses,  equal  to  600 
marks  ;  the  lead  chloride  and  sulphate  can  only  be  regene- 
rated at  a  considerable  cost. 

Since  in  this  process  the  lead  disaccharate  is  decomposed 
by  carbon  dioxide,  from  2,000  cwt.  of  mola>ses  2,S*o  cwt.  of 
lead  carbonate  result.  To  this  amount  must  be  added  the 
simultaneously  precipitated  calcium  carbonate  and  30  per 
cent,  of  water,  so  that  at  least  4.000  cwt.  have  to' be  filter- 
pressed  and  dried.  If  it  can  be  assumed  that  it  is  possible 
to  previously  dry  the  lead  carbonate  by  waste  gases  there 
vi  t  remain  800  cwt.  of  water  to  he  evaporated,  representing 

ost  of  0- OS  mark  per  2  cwt.  of  molasses.  There  is  in 
audition  the  cost  of  heating  3,000  cwt.  of  lead  carbonate  to 
250    C.  which  amounts  to  15  pf.  per  2  cwt. 

Attention  is  directed  to  the  extraordinarily  large  quantity 
of  wash-water  which  Kassner  needs  for  the  purification 
of  the  saccharate,  and  even  if  the  capacity  of  the  saccha- 
rate  and  lead  carbonate  as  a  ready  filtering  medium  is 
correct,  filter  stations  on  a  large  scale  would  be  necessary. 
Experiments  on  small  quantities  have  confirmed  the  author's 
assertion  on  this  point,  especially  in  the  case  of  coincident 
experiments  with  "  strontia  bi-saceharate."  If  sugar,  com- 
pletely free  of  lead,  can  be  obtained  by  the  Kassner- Wohl 
process,  it  is  impossible  to  prevent  the  accumulation  of  had 
compounds  in  the  residual  molasses,  and  which  in  conse- 
quence would  be  useless  for  any  other  purpose.  In  con- 
elusion  the  author  objects  to  the  desaccharification  of 
molasses  by  the  lead  process  on  the  ground  of  its  expense, 
the  large  amount  of  fuel  required,  and  the  bad  yields 
obtained. — J.  L.  B. 

Lt  ml  Saccharate,  Preparation  cf  by  the  Kassner-Wohl 
Method,  mid  its  Practical  Use  in  Industry.  Remarks 
on  C.  W.'s  Article.  G.  Kassner.  Dingler's  Polj  t.  J. 
1896,  300,  118—120. 

Tut.  author  draws  attention  to  a  printer's  error  in  his  former 
papers,  whereby  the  compound  ClsHi80.2PbO  was  termed 
"lead  bisaccharate "  instead  cf  biplumbic  saccharate. 

Referring  to  C.  W.'s  criticisms  (see  preceding  abstract), 
the  author  considers  that  definite  conclusions  as  to  the 
consumption  of  fuel  for  the  evaporation  of  wash-waters  are 
at  present  premature.  When  working  with  large  quantities, 
the  process  would  be  easier  to  carry  out,  for  the  wash-water 
(not  merely  the  last  washings,  as  supposed  by  C.  W.l  would 
be  continually  used  fur  covering  new  saccharate,  and  the 
last  washings  in  place  of  water  for  the  solution  of  fresh 
molasses,  in  consequence,  the  remaining  amount  of  water  to 
be  evaporated  would  not  be  more  than  three  times  the 
weight  of  the  molasses,  or  possibly  even  less. 

Even  if  C.  W.'s  figures  be  correct  as  showing  that  the 
precipitation  of  lead  approaches  completion  in  juices  of  a 
concentration  of  13° — 15c  B.,  he  has  lost  sight  of  the  fact 
that  lead  is  more  easily  precipitated  as  sulphide  from 
solutions  of  sugar  which  have  been  previously  made  slightly 
alkaline  by  lime  than  if  the  precipitation  take  place  under 
neutral  conditions  and  after  allowing  to  stand.  Under  these 
circumstances,  all  the  lead  would  be  precipitated  from  40 
per  cent,  sugar  solutions.  For  this  reason  the  author 
suggests  the  use  of  calcium  sulphide  in  place  of  hydrogen 
sulphide.  It  is,  moreover,  known  that  lead  is  completely 
precipitated  by  saturation,  provided  that  the  molasses  do 
not  contain  invert  sugar.  Here  also  an  addition  of  lime  is 
advantageous  in  the  event  of  are-saturation  being  necessary. 
The  author  states  that  in  one  of  his  experiments  he  obtained 
by  saturation  a  25  per  cent,  sugar  solution  which  did  not 
contain  an  appreciable  trace  of  lead.  It  would  be  quite 
possible  to  use  higher  concentrations  and  so  diminish  the 
cost  of  evaporation  to  which  C.  W.  objected. 

If  the  removal  of  small  quantities  of  lead  by  means  of 
calcium  or  hydrogen  sulphide  be  objected  to  on  account  of 
unpleasant  smell  or  other  disadvantages,  the  metal  may  be 
precipitated  electrolytieally — a  process  not  applicable  for 
the  removal  of  strontium  or  barium  from  solutions  of  sugar. 
It  is  necessary  that  lime  should  be  added,  since  sugar  is  not 


an  electrolyte.    Metallic  lead  is  deposited  on  the  cathode 
and  lead  dioxide  on  the  anode. 

With  regard  to  the  heavy  loss  of  lead  resulting  from  the 
molasses  containing  potassium  chloride  and  sulphate,  the 
numbers  stated  in  the  preceding  abstract  are  incorrect.  It 
has  been  overlooked  that  2  mols.  of  KC'l  combine  with  1  of 
PbO,  so  that  the  amount  of  lead  in  combination  would  b 
2S  instead  of  42  cwt.  Theauthor  (Dingler's  Polyt.  J..  I 
298,  65)  has  not  denied  the  partial  deposition  of  lead  due 
to  the  reaction  between  the  potassium  sulphate  contained  in 
the  molasses  and  lead  oxide.  It  may  be  advisable  to  allow 
this  deposition  to  continue  undisturbed,  for  less  sulphati 
would  he  present  in  the  residual  lye,  which,  when  calcined, 
would  yield  a  more  valuable  potash.  The  statement  that 
sulphate  of  lead  is  expensive  to  regenerate  is  also  incorrect, 
for  it  is  only  necessary  to  treat  the  saturation  mud  and  other 
products  containing  lead  sulphate  in  the  cold  with  som 
the  manufactured  alkaline  carbonate,  to  convert  it  into  lead 
carbonate.  The  difference  in  value  between  potassium 
sulphate  and  an  equivalent  quantity  of  potassium  carbor.ate 
is  partly  compensated  for  by  the  purer  potash. 

If  the  objection  that  the  residual  molasses  contain  lead  he 
admitted,  there  is  no  reason  why  its  removal  should  not  be 
brought  about  by  the  methods  above  described.  Further 
improvements  are  in  course  of  preparation,  and  the  author 
considers  that  the  method,  although  issued  in  an  imperfect 
form,  will  soon  be  completed,  and  the  details  more  fully 
worked  out. — J.  L.  B. 


Sugar,  Estimation  of,  by  the   Copper   Method.     Kalman. 

c  testerr.     Zeits.  Zuckeriud.  1896,  25,  43. 

See  under  XXIII.,  page  561. 

Sugars,  Influence  of  Temperature  on  the  Polarisation  of, 
Sachs  and  Xhoneux.     Zcits.  Riibenz.  1896,  46,  264. 


See  under  XXIII,,  page  563. 


PATENTS. 

Sugar,  Melting  of,  and  tike  Substances,  Improvements  in 
and  relating  to  Machinery  for.  M.  Blake,  Greenock. 
Eng.  Pat.  12,362,  June  26,  1S95. 

See  under  I.,  page  528. 

Bagasse,  Improved  Method  and  Apparatus  for  the  Treat- 
ment of.  J.  Perichou,  Paris,  France.  Eng.  Pat.  7337, 
April  4,  1896. 

The  bagasse  is  placed  in  two  parallel  series  of  vats  ;  and, 
when  soaked  for  six  minutes  by  liquid  supplied  from  overhead 
heaters  through  the  medium  of  two  series  of  sprayers,  the 
juice  is  runoff  into  corresponding  lower  troughs,  and  thi 
into  the  heater.  It  is  here  warmed  prior  to  being  dis- 
charged over  the  bagasse  contained  in  the  next  vat.  This 
treatment  is  continued  until  the  end  of  the  series  of  vats 
is  reached,  after  which  the  juice  is  submitted  to  defecation. 

—J.  L.  B. 

Vegetable  Gum  adapted  to  replace  Gum  Arabic,  A  Method 
of  Producing.  R.  Haddan,  London.  From  B.  M.  y 
Olivares,  Barcelona,  Spain.  Eng.  Pat.  23,555,  Dec.  9, 
1895. 

The  juice  is  extracted  from  the  fruit  of  the  Mesembrianth- 
cmum  (Mesembryacea;'),  by  compression,  maceration,  tri- 
turation or  solution.  It  is  then  filtered  and  concentrated  to 
the  consistency  desired. — J.  L.  B. 

Alkaline  Saccharates,   Improvements   in.     W.  R.    Huttou, 

Glasgow.  Eng.  Pat.  13,851,  July  20, 1895. 
Alkaline  saccharates  of  definite  composition  are  prepared 
by  dissolving  the  sugar,  syrup,  or  saccharine  matter  in 
water.  For  every  100  parts  by  weight  of  sugar,  12  parts  of 
caustic  lime,  magnesia,  lithia,  potash,  or  soda  are  added. 
The  mixture  is  then  evaporated  as  required,  to  a  syrup  or 
solid.— J.  L.  B. 
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XVII.-BREWING.  WINES.  SPIRITS,  Etc. 

)  east,  Multiplication  of,  during  the  Primary  Fermentation 
of  Bottom  Fermentation  /leer.  F.  SchSnfeld.  Wochen- 
schr.  f.  Brau.  1896,  13,  421—426. 

lii  experiments  described  confirm  in  the  maiD,  some 
results  obtained  by  Mohr  (WochenBehr.  f.  Brau.  1886, 
210)  several  years  ago.  It  is  shown  that  the  multiplication 
of  the  yeast  very  nearly  reaches  its  limit  in  three  to  four 
•days,  with  an  attenuation  corresponding  with  an  apparent 
loss  of  about  2*5  per  cent,  of  extract.  Beyond  this,  the 
multiplication  is  only  small  and  proceeds  slowly,  reaching 
its  maximum  in  four  to  five  days  with  the  fermentation  of 
:j-G — 5"U  per  cent,  of  extract.  Starting  with  6-5  to  9'0 
.ells  in  a  unit  volume  at  pitching,  the  maximum  found 
during  fermentation,  varied  between  22-1  and  26'6.  These 
results  refer  to  the  yeast  cells  found  suspended  in  the  beer. 
Ac  this  stage  of  the  fermentation,  however,  the  yeast  begins 
posit,  and,  taking  the  deposit  into  account,  a  maximum 
of  28 -6  cells  was  reached  in  six  days.  The  ratio  between 
the  number  of  cells  sown  and  the  yield  per  unit  of  volume 
varied  between  1:  245  and  1:6;  this  ratio  is  dependent 
•upon  various  conditions,  but  in  the  main  varies  inversely 
with  the  amount  of  yeast  sown. — A.  K.  M. 

First  Runnings  and  Fusel  Oil,  Inquiry  as  to  whether  the 
Constituents  of ,  are  Products  oj  the  Action  of  Culture 
Yeasts  or  of  Foreign  Organisms.     Zeits.  f.  Spiritusind. 

1896,19,  136—137.' 

Tii3  experiments  of  the  authors  lead  to  the  conclusion 
that  under  certain  conditions  the  culture  yeasts  employed 
in  distilleries  give  rise  to  the  formation  of  amyl  alcohol 
without  the  co-operation  of  bacteria  ;  in  certain  cases  they 
:'!so  produce  varying  quantities  of  acetic  aldehyde,  whilst 
fnrfurol  is  also  a  product  of  their  fermentative  action. 
Neither  of  these  substances  is,  however,  a  necessary 
product.  '  >f  these  secondary  products  of  alcoholic  fermen- 
tation, acetic  aldehyde  is  mo^t  readily  formed,  and  the 
authors  attribute  its  formation  to  the  oxidation  of  ethyl 
alcohol  in  the  nascent  state.  Fnrfurol  was  only  found  in 
the  products  of  fermentation  by  distillery  yeasts,  when  acetic 
aldehyde  was  present  in. considerable  quantity.  Sacch.  myco- 
derma  D.  gave  but  little  acetic  aldehyde,  and  yet  produced 
fnrfurol,  whilst  Sacch.  mycoderma  b  yielded  much  aldehyde 
hut  no  furfurol.  Amyl  alcohol  was  produced  in  8  out  of 
13  experiments  with  pure  yeasts,  and  although  the  con- 
ditions of  its  formation  have  not  been  ascertained,  the 
authors  consider  that  the  following  conditions  are  connected 
with  its  formation,  namely,  the  presence  of  old  yeast  cells, 
a  high  fermentation  temperature  and  lactic  fermentation 
prior  to  pitching,  although  the  mere  preseuce  of  lactic  acid 
is  without  effect.  It  is  also  noticed  that  where  fusel  oil 
is  produced,  only  very  small  quantities  of  acetic  aldehyde 
are  present,  and  this  suggests  the  view  that  anaerobic 
conditions  favour  the  production  of  fusel  oil.  With  regard 
to  valerianic  acid  and  the  higher  fatty  acids  formed  during 
alcoholic  fermentation,  the  authors  believe  that  these  result 
from  the  decomposition  of  the  more  complex  nitrogenous 
matters  present. — A.  K.  M. 


Incandescent  Alcohol  Lamps  for  Street  Lighting. 

f.  Spiritusind.  19,  143. 

See  under  II.,  page  530. 


Zeits 


Fluorine  in  Beer,  Detection  of  Small  Amounts  of. 
Windisch.     Wochenschr.  f.  Brau.  1896,  449. ' 

See  under  XXIII.,  page  561. 


W. 


PATENT. 

Carbonic  Add  Gas,  Air-free,  from  Fermentation  ;  Im- 
provements in  or  relating  to  the  Collection  and  Utilisa- 
tion of  [Aeration  of  Beer~\,  and  Apparatus  therefor. 
A.  J.  Iliiult,  London.  From  the  Pabst  Brewing  Com- 
pany, Milwaukee,  Wisconsin,  U.S.A.  Eng.  Pat.  3098, 
Feb.  11,  1896. 
The  fermenting  vats  on  the  upper  tier  are  of  the  ordinary 
open  kind,  but  are  provided  with  removable  hoods  fitted 
into  their  open  tops,  and  suspended  from  sheaves  :  a  valved 
tube  passes  from  the  top  of  each  hood  to  a  gas  main.  In 
the  next  lower  tier  the  vats  are  permanently  closed,  and  are 
connected  at  the  top  to  branch  gas-collecting  tubes.  A 
slight  pressure  is  maintained  throughout  the  s\  stem  above 
the  atmospheric  pressure,  to  prevent  in-leakage  of  air.  In 
the  third  tier  from  the  top,  vats  are  shown  in  each  of  which 
the  hood  is  adapted  at  the  rim  to  enter  an  annular  trough 
external  to  the  vat,  the  trough  being  supplied  with  water, 
serving  as  a  liquid  seal.  An  extensible  gas-holder  is  pro- 
vided, a  compressor,  and  a  carbonator  ;  also  a  storage,  tank, 
whence  beer  may  be  drawn  to  the  carbonator,  whence-  it 
passes  to  a  filtering  apparatus,  and  thence  to  a  racking 
bench,  to  be  drawn  into  shipping  kegs.  The  carbonic  acid, 
before  being  used  to  aerate  the  beer,  i>  passed  through 
purifiers,  kept  free  from  air,  in  which  sterilising  agents  or 
suitable  chemicals  are  placed  ;  the  gas  then  goes  to  a  con- 
denser provided  with  a  reducing  valve,  and  with  a  coil 
through  which  brine  or  a  cooling  medium  circulates,  whereby 
moisture  i^  removed  from  the  gas,  which  is  then  lit  for  use 
in  the  carbonator. — E.  S. 

XVHI.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)—  FOODS. 

Copper  in  Vegetables,  Occurrence  of.    V.  Vedriidi.     Chem 
Zeit.  1896,  399—400. 

The  author  has  carefully  determined  the  amount  of  copper 
in  various  vegetables  grown  on  a  soil  containing  copper. 
His  results  are  given  in  the  following  table  :  — 


year  1894, 


Tear  1895. 


I 


Min. 


Mai. 


Mm. 


Mas. 


Winter  n  heal . . . 
Summer  wheat . . 

Rye 

Barley 

Oats  

Buckwheat 

I. in- I 

Teas 

Soja  beans 

Lupins 

Mustard  seed  . .. 
Capsicum  


so 

I'.'ll 

60 

so 

III 

160 
120 

..ii 
7n 

Ml 

70 
790 


710 
G30 
:hi 
V2i» 
190 
640 
ISO 
100 

Mil 

190 

130 

1,350 


■Jim 

ISO 

10 

111 

10 

1 ,11 
1111 

60 

70 
7" 
60 
230 


230 

70 
200 
160 
150 

no 

si, 

2:111 

70 

400 


Mall,  Estimation  Oj  Heady-Formed  Sugars  of.      G.  H. 
Morris.     .1.  Fed.  Inst.  Brewing,  1S9U,  2,  224. 

See  under  XXIII. ,page  562. 

Mail  anil  Beer  Worts,  Investigations  an  Nitrogenous 
Constituents  of .  K.  Enrich.  Der  Bierbrauer,  1895,  145, 
161,  and  177. 

Sei   under  XXHI.,  page  563. 

Iron  lag  Means  of  Potassium  Sulpkocyanide.  'I  la  Colori- 
metric  Estimation  of  Traces  of  {in  Wines].  A.  Born, 
traeger.     Chem.  Zeit.  1896,  398. 

See  under  XXIII..  page  562. 


The   above   figures  represent  milligrms.    of    copper  per 
kilo,  of  substance. — A.  L.  S. 

Wheaten    Flour,     Method    for     Delecting     Aniline     Blue 
Colouring    Matters    in.     C.  Vi.ilette.      Bull.    Sue.    Chim. 
1896,  15,  456. 
See  under  X  X 1 1 1 .,  page  56 1 . 

Butter  and  I. aid,  t's,  of  the  Calorimeter  in  Detecting 
Adulterations  of.  K.  A.  dc  Sehweinitz  and  J.  A.  Finely. 
J.  Am  r.  ('hem.  Sic.  1893,  18,  [2],  174. 

See  under  Will., page  5GO. 

Sugar  Bush.    ( 1.  Hesse.      Unalen,  290,  317. 
See  under  XX.,  page  555; 
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(B.)— SANITATION;   WATER  PURIFICATION. 

PATENTS. 

Liquids,  Improved  Means  of  Purifying  [Sewage].    R.  Mala- 
bar, Liverpool.     Eng.  Pat.  8362,  April  2?;  1895. 

A  NUMBER  of  perforated  floors  are  arranged  one  above 
another,  each  floor  carrying  one  or  more  layers  of  filtering 
material.  An  air  space  is  left  between  the  filtering  mat.  rial 
on  each  floor  and  the  floor  next  above  it,  and  into  this  space 
fresh  air  is  either  admitted  by  louvres  in  the  walls  or  is 
driven  in  by  means  of  a  fan.  A  suitable  filtering  material 
for  sewage  or  impure  water  consists  of  alternate  layers  of 
burnt  ironstone  anil  fibrous  turf.  With  slight  modifications, 
the  same  arrangement  may  be  used  for  filtering  mineral  or 
other  oils. — L.  A. 

Precipitating  and  Filtering  Tanks  [Sewage],  Improved. 
T.  li.  Wilson, Manchester.     Eng.  Pat.  9903,  May  20,  1895. 

At  the  bottom  of  an  ordinary  precipitation  tank,  parallel 
rows  of  glazed  earthenware  or  concrete  pipes,  of  triangular 
section  are  laid,  forming,  with  their  edges  in  contact,  a 
series  of  V_;>haped  channels.  Abutting  against  and  opposite 
to  perforations  in  the  sides  of  these  basal  pipes  are  the  ends 
of  a  number  of  smaller  porous  or  perforated  pipes,  also  of 
triangular  section,  arranged  in  parallel  rows,  and  discharging 
into  the  larger  basal  pipes,  at  an  angle  to  the  horizon  of  4/.  , 
and  extending  above  the  water  level  of  the  sewage  tank 
at  their  upper  ends,  which  are  open  to  the  air.  A  tank  filled 
up  with  pipes  arranged  in  this  manner  forms  the  last  of  a 
series  working  on  the  continuous-flow  system.  The  pre- 
cipitate or  sludge  collects  in  the  V-shaped  channels,  and 
the  clear  filtrate  passes  into  the  interior  of  the  pipes,  and  both 
are  conveyed  away  by  suitably  arranged  conduits. —  L.  A. 

Separating  Solid  or  Semi-Solid  Substances  from  [Sewage] 
Sludge  or  other  Fluid  or  Semi-Fluid  Matters,  Improved 
l/.  ins  and  Apparatus  for.  W.  Birch,  Manchester.  Eng. 
Pat.  13,857,  July  20,  1893. 

Relates  to  improvements  in  the  apparatus  described  in 
Kng.  Pat,  6535  of  1892  (this  Journal,  1893,  460),   whereby 

the  tendency  of  the  endless  band  to  run  over  the  edge  of 
the  revolving  drum  is  counteracted,  and  the  motion  of  the 
scrapers  is  made  rapid  and  continuous  instead  of  inter- 
mittent.— L.  A. 

(C.)— DISINFECTANTS. 

Formaldehyde  Gelatin.  H.  K. -van  Vloten.    (hem.  Zeit.  20, 

4o7. 

To  prepare  formaldehyde  gelatin  in  such  a  form  that  it  can 
be  reduced  to  a  smooth  powder  which  may  be  introduced 
into  wounds  without  producing  irritation,  fine  gelatin  is 
dissolved  in  four  times  the  quantity  of  water,  and  the  solu- 
tion placed  in  a  warmed  vessel,  wherein  the  necessary 
quantity  of  a  40  per  cent,  formaldehyde  solution  is  stirred  in. 
In  this  dilute  solution  the  reaction  proceeds  slowly,  so  that 
there  is  time  to  beat  up  the  liquid  to  a  foam  with  an  egg 
whisk.  After  standing  a.  short  time,  the  liquid  portion 
subsides  and  the  foam,  which  behaves  exactly  like  dried 
frotheil  egg  albumin,  may  be  transferred  to  another  vessel 
before  it  becomes  set. — C.  S. 

PATENT. 

Disinfection,  An  Improved  Method  of.     D.  Sjostrom, 
Stockholm.     Eng.  Pat.  23,130,  Dec.  3,  1895. 

For  the  disinfection  of  articles  liable  to  be  damaged 
by  air  heated  above  100°  C,  or  by  steam,  the  ordinary- 
gaseous  disinfectants,  such  as  chlorine,  sulphur  dioxide, 
&c.  are  used,  but  at  temperatures  between  50'  and 
95°  (50°  to  60°  for  furs,  80°  to  90°  for  bed-clothes,  65°  to 
95°  for  furniture).  By  this  method,  less  of  the  gas  or  vapour 
is  required  than  by  working  at  the  ordinary  temperatures, 
and  there  is  less  risk  of  damaging  the  articles  to  be  disin- 
fected.—L.  A. 


XIX.-PAPER.  PASTEBOARD.  Etc. 

Paper  {Cellulose},  Influence  of  Temperature  and  Time 
Heating  on.     N.  A.    ftieszow.     Wi.stn.  obschtsh.  techu. 
1896,  2,  179. 

A  special  paper  made  of  flax  was  examined  in  a  Russian 
Government  laboratory  in  the  following  manner  : — A  com- 
parison was  instituted  between  the  paper  in  its  normal  state 
and  pieces  from  the  same  sheet  which  had  been  exposed  to- 
definite  temperatures  for  various  times.  A  test  piece  thus 
kept  for  95  hours  at  100°  C.  had  the  same  tensile  strength 
as  the  original  paper,  but  its  extension  became  smaller  as  the 
water  content  of  the  paper  decreased.  At  1)0°  C.,  after 
7  hours,  the  strength  as  well  as  the  extensibility  of  the 
paper  decreased,  and  the  falling  off  increased  with  the 
length  of  the  test.  At  135°  C.  the  paper  was  still  more 
rapidly  injured,  and  23  hours'  exposure  to  143°  O.  sufficed 
to  diminish  the  strength  about  :(:S  per  cent.,  and  the  exten- 
sibility about  70  per  cent.  Further  experiments  went  to 
show  that  this  action  of  heat  obtains  with  pure  paper  fibre 
("  cellulose  ")  and  is  cot  sensibly  influenced  by  the  treatment 
with  alkali  and  bleach  which  the  actual  paper  had  under- 
gone.— B.  B. 


Paper,  The  Texture  of.    Abstract  from  Behrens  Mikrochem. 
Anal.  d.  Fasern.     Papier  Zeit.  21  [11],  323. 

The  examination  of  paper  by  direct  reflected  light  enables 
one  to  obtain  an  idea  as  to  the  texture  of  its  surface. 
Highly  glazed  paper  contains  a  large  quantity  of  starch,. 
Bize,  and  filling  materials,  which  to  a  large  extent  hide  the 
fibres  from  view.  These  materials  are  thus  removed  from 
the  fibre.  A  strip  of  paper  10—15  mm.  broad  and  15 — 
20mm.  long,  is  moistened  with  ammonia  and  then  with  a 
few  drops  of  water,  after  which  it  is  boiled  for  about 
30  seconds.  Care  should  be  taken  not  to  derange  the 
fibres  and  the  condition  of  the  solution  in  which  the  paper 
was  boiled,  will  indicate  the  amount  of  sizing  materials 
present.  After  boiling,  the  ammonia  solution  is  drained  off 
and  absorbed  by  blotting  paper  and  the  paper  washed  with 
alcohol  and  gently-  dried.  The  examination  is  performed 
with  reflected  light  and  with  a  lens  magnifying  40 — 60  times. 
Considerable  difference  will  be  seen  between  the  original 
paper  and  that  from  which  the  size  has  been  removed,  the 
latter  showing  numerous  irregularities  upon  the  surface  and 
even  small  holes,  passing  through  the  paper.  Waterproof 
and  photographic  papers,  and  also  paper  used  for  water- 
colour  paintings  are  exceptions,  their  texture  being  even, 
and  regular.  Machine-made  papers  show  an  imperfect 
parallel  arrangement  of  the  fibres  in  one  direction,  which 
accounts  for  the  unequal  strength  and  extensibility  whea 
tested  lengthwise  and  crosswise. — S.  P.  E. 


Sizing  in  Paper,  the  Effect  of  Sunlight  upon.     "  B." 
Papier  Zeit.  21,   [16],  492. 

Animal  size  renders  paper  tougher  and  stronger  than  rosin- 
size,  consequently  animal  sized  paper  is  more  durable  and 
with  it  an  inferior  pulp  may  be  employed.  The  action  of 
sunlight  upon  rosin-sized  paper  destroys  the  effect  of  the 
size,  making  it  resemble  unsized  paper,  the  action  being 
considered  by  some  to  be  physical.  The  author,  however,  is- 
of  opinion  that  it  is  due  to  a  decomposition  of  the  size, 
although  the  actual  chemical  change  is  not  clearly  understood. 
From  a  number  of  experiments  upon  various  samples  of 
paper,  including  the  best  normal  papers,  which  had  been  made 
with  rosin-size,  it  was  proved  that  sunlight  rapidly  destroyed 
the  size  and  furthermore  this  ,i  traction  was  more  rapid 
in  the  case  of  highly  glazed  and  satin -surfaced  papers  than 
with  unglazed  papers.  The  side  exposed  to  the  light  became 
like  an  unsized  paper,  whilst  the  unexposed  side  remained 
unacted  upon  sufficiently  to  prevent  ink  from  being  absorbed. 
A  pure  animal  sized  Austrian  normal  paper  withstood  the 
action  of  the  sunlight  best.  Papers  sized  with  rosin  and 
tanniu  size  withstood  the  sunlight  better  than  those  with 
rosin  size  alone,  the  former  being  only  partially  reduced  to- 
the  unsized  condition  after  mouths  exposure. — S.  P.  E. 
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PATENTS. 
Paprr   Pulp,  Improvements   in    Apparatus  for    treating. 

L.  de  Naeyer,   Willebroeck,  Belgium.     Eng.  Pat.  12,461, 

June  27.  1895. 
The  apparatus  consists  of  a  rectangular  tank  divided  into 
three  compartment:-  by  two  perforated  partitions  placed 
lengthwise.  The  two  outside  compartments  are  supplied 
with  stirring  plates  which  are  vibrated  by  means  of  a 
rockiuc  shaft.  The  perforations  in  the  partitions  are  of 
such  area  as  only  to  allow  the  finely-divided  pulp  to  pass 
through  into  the  central  compartment,  when  the  rough  pulp 
passed  into  the  outer  compartments  is  agitated  by  the 
-tirringor  rocking  plates. — O.  H. 

Paper   and  Millboard,   Improvements  connected  icith    the 
production   of  Pulp  for   use  in   making.     E.    Davies  and 
H.M.H.Goodfellow,  London.    Eng.  Pat.  3288,  Feb.  13, 
1896. 
Si'ENT  hops   are   pressed  (if  not  already   pressed   at  the    | 
brewery)>   passed    into   a   horizontal   trough    containing   a 
conveyor,  during  passage  through  which  the  hops  are  separ- 
ated and  the  seeds    loosened  from   the  petals  and  stalks, 
thence  into  an  inclined  revolving  cylindrical  sieve,  whereby 
the  seeds  and  dirt  are  removed,  and  finally  into  an  ordinary 
beater  for  conversion  into   paper   pulp.     A  blast  of  air  is 
used  to  separate  the  dirt  from  the  seeds.  — B.  B. 

XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Burner  Nepalensis  (  Wall.),  Boots  of  O.  Hesse. 
Annalen,  1896,  291,  305—312. 
The  plant  is  common  in  Madras  and  in  other  parts  of  India 
and  is  sometimes  used  by  the  natives  for  medicinal  or 
dveinc  purposes.  The  author  describes  the  isolation  of 
three 'crystallisable  substances  from  its  roots,  to  which  he 
fives  the  names  Kumicin,  Nepodin,  and  Nepalin,  the  latter 
being  present  in  by  far  the  largest  quantity. 

Itwnicin,  CI5H10O4,  is  extremely  like  the  chrysophanic 
acid  of  rhubarb  ;  it  differs  from  it  only  in  its  melting  point 
(1863— 188°). 

Nepalin.  C17H1404,  forms  orange  -  coloured  needles 
melting  at  ISO0'  C,  which  are  not  volatile,  dissolve  readily 
in  solutions  of  caustic  alkalis,  sparingly  in  those  of  alkaline 
carbonates,  and  yield  a  diacetyl  derivative. 

Nepodin,  GlsHi604,  form-  long  brittle  greenish  yellow 
prisms  melting  at  15S~ ;  it  is  soluble  in  aqueous  solutions  of 
alkaline  carbonates  and  yields  a  diacetyl  derivative.  The 
plants  of  the  genus  Rhumex  thus  yield  a  series  of  bodies 
different  from  those  obtained  from  plants  yielding  rhubarb, 
the  bodies  found  in  the  latter  being  chrysophanic  acid 
CL,HiA,  Emodin  C15H,„Oe  and  Bhein  C15HK,Oc.— T.  E. 

Artemisin.  ller.  u  d.  Jahr.  1894,  :s— 6. 
Aktemisin,  <  i.ll],1  ';•  is  according  to  Merck  obtained  from 
the  last  mother-liquors  furnished  in  the  manufacture  of 
santonin  from  the  seeds  of  Artemisia  maritina.  It  is  freed 
from  the  santonin  by  re-crystallisation  from  chloroform, 
being  deposited  combined  with  1  mol.  of  the  solvent,  which 

volved  at  90°.  It  melts  at  200°,  gradually  turns  yellow 
in  the  air,  and  i-  more  readily  soluble  in  water   and  in  dilute 

hoi  than  santonin.  Heated  with  soda  10  parts  and 
and  water  40  parts,  a  fugitive  carmine  red  colour  is  pro- 
duced,  and   like    santonin    it  gives   the   same  colour   with 

•holic  soda.  Artemisin  is  apparently  a  hydroxy- 
santouiu. 

Alkaloids.  Derived  from  Certain  Species  of  CactaceK. 
A.  Heffter.     Ber.  1896,  29,  2:6-227. 

Pi  Untinc. — This  alkaloid  was  described  in  an  earlier  paper 
(this  Journal,  1895,884).  The  formula  then  assigned  to 
it  is  corrected  to  CnHi9N<  »s.  From  the  mother  liquors,  the 
remaining  pellotine  is  conveniently  separated  as  the  sparingly 
soluble  double  salt,  (  ,  II .  ,N<  > ,.I1<  I,  ETgCl2.  On  addition 
of  mercuric  chloride,  a  resinous  precipitate  at  first  appears, 
from  which  the  liquid  should  be  decanted.      After  1 — 2  day-, 


the  double  salt  is  deposited  and  may  be  re-crystallised  from 
boiling  water.  It  is  thus  obtained  in  snow-white  tabular 
crystals.  Pellotine  yields  an  oily  benzyl  derivative,  but 
does  not  furnish  a  simple  methyl  derivative.  By  the  action 
of  methyl  iodide,  there  results  a  mixture  of  pellotine  methyl 
iodide,  C|4H.;..NO;tI,  and  methyl  pellotine  methyl  iodide 
l ',  ;HS4N03I.  The  latter  crystallises  from  water  in  colourless 
prisms — m.  pt.,  225  C— and  furnishes,  when  treated  with 
silver  oxide,  the  corresponding  ammonium  base. 

Alkaloids  of  Anhalonium  Lewinii,  Hennings,  or  Loph- 
ophora  Lewinii,  Rusby. 

Dried  slices  (known  as  "  Muscale  Buttons  ")  of  this  plant 
form  a  considerable  item  of  trade  in  Northern  Mexico,  being 
utilised  by  the  native  Indians  for  narcotic  purposes.  Lew  111 
(Arch.  f.  expt.  Path.  u.  Pharm.  24,  401)  was  the  first  to 
indicate  the  presence  in  this  drug  of  poisonous  alkaloids  ; 
and  more  recently,  the  author  (ibid.  34,  65)  has  extracted 
therefrom  two  bases,  whilst  Lewiu  (ibid.  34,  374)  has 
described  a  third  alkaloid,  Anhalonine. 

By  the  following  process,  the  author  has  isolated  in  all. 
four  alkaloids  :  — The  coarsely  powdered  drug  was  repeatedly 
extracted  with  70  per  cent,  alcohol,  and  the  extract,  after 
distilling  off  alcohol,  filtered,  made  ammoniacal,  and  ex- 
hausted, at  first  with  ether,  finally  with  chloroform.  These 
extracts  were  worked  up  separately.  The  ether  extract  was 
dissolved  in  water,  neutralised  with  sulphuric  acid,  filtered, 
and  alternately  concentrated  in  vacuo  and  treated  with 
alcohol,  so  long  as  crystals  continued  to  separate.  The  com- 
bined crops  were  dissolved  in  boiling  water  and  the  solution 
decolorised  by  animal  charcoal.  On  cooling,  the  sulphates 
of  two  new  alkaloids,  differing  in  crystalline  form,  were 
deposited,  Anha/onidinc  sulphate  in  fine  felted  needles, 
intermixed  with  Mezcaline  sulphate  in  long  lustrous  prisms. 
The  main  filtrate,  deprived  of  alcohol,  was  exactly  pre- 
cipitated with  barium  chloride  and  again  concentrated,  as 
long  as  crystals  could  be  obtained.  The  latter  were  found 
to  consist  of  anhalonine  hydrochloride  (I.ewiu).  The 
mother-liquor,  still  containing  alkaloidal  substances,  was 
then  mixed  with  a  large  excess  of  alcoholic  mercuric 
chloride.  After  some  time  a  crystalline  precipitate  was 
deposited.  This  was  re-crystallised  from  dilute  alcohol, 
decomposed  by  hydrogen  sulphide,  the  solution  made 
alkaline  with  ammonia,  and  extracted  with  ether.  The 
extract,  neutralised  with  hydrochloric  acid  and  evaporated 
in  vacuo  over  sulphuric  acid,  solidified  when  covered  with 
absolute  alcohol,  to  a  mass  of  fine  needles,  consisting  of  the 
hydrochloride  of  a  fourth  (new)  alkaloid,  lophophorine. 
No  other  bases  could  be  detected.  The  chloroform  extract 
contained  almost  exclusively  mezcaline.  The  yield  of 
alkaloids  was  about  1*1  per  cent.,  distributed  asunder: — 
Mezcaline,  o-46  per  cent.;  crude  anhalouidiue,  0'39  per 
cent.;  anhalonine,  0' 22  per  cent.;  and  lophophorine,  On; 
per  cent. 

Mezcaline.— CsHsN(OCH3)3.  The  base,  obtained  by 
adding  ammonia  to  a  solution  of  the  sulphate,  and  ex- 
tracting with  chloroform,  crystallises  in  small  white  needles 
melting  at  151  C.  It  i-  readily  soluble  in  water,  benzene, 
chloroform,  anil  alcohol,  with  difficulty  in  ether  and 
petroleum  spirit. 

Mezcaline  Sulphate.  I  II  N03.H3S04  +  211,0  forms 
thin,  flat,  shining  prisms,  up  to  2  cm.  in  length.  It  is 
readily  soluble  in  hot  water,  with  difficulty  in  cold  water 
Or  alcohol.  An  aqueous  solution  (1 :300)  yields  the  follow- 
ing reactions:  —Potassium  mercuric  iodide,  white  amorpl s 

precipitate,  which  soon  becomes  crystalline:  iodine  in 
potassium  iodide,  precipitate  of  fine  steel-blue  needles  : 
potassium  bismuth  iodide,  amorphous  scarlet  precipitate. 
Crystalline  precipitates  are  also  furnished  by  picric  acid, 
llgt  !..  A  lit  i  .  and  PtCI4.  l'o  the  latter,  however,  only 
from  fairly  strong  solutions  of  the  alkaloid. 

Anhalonidine.— C,0H9NO(OCH3)2.  The  crude  alkaloid. 
obtained  as  described,  i-  contaminated  with  mezcaline,  from 
which  it  is  best  separated,  although  the  proo  -■  Is  somewhat 
wasteful,  by  fractional  crystallisation  of  the  platinum  double 
The  mezcaline  compound,  being  decidedly  the  more 
soluble  of  the  two,  remains  iu  solution.  Anhalonidine 
crystallises  ih  small  yellow  needles,  m.  pt- 160  C.,ai 
readih  soluble  in  water  and  the  usual  organic  solvents. 
Its    sulphate  and   hydrochloride   form   felted    needles   and 
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colourless  plates  respectively,  and  are  both  easily  soluble  in 
water.  An  aqueous  solution  of  the  hydrochloride  is 
dextro-gyratory. 

Reactions  (solution,  1:300).  Potassium  mercuric  iodide, 
pale  yellow  amorphous  precipitate,  soon  changing  to  aggre- 
gates of  small  prisms  ;  iodine  in  potassium  iodide,  precipitate 
of  thin  light  brown  needles  ;  gold  chloride,  long  thin  yellow 
plates;  potassium  bismuth  iodide,  phospho-nrolybdic  and 
phospho-tungstic  acids,  red  and  yellow  amorphous  precipi- 
tates  respectively. 

Anhalonine.  —  C^II^Nl  > ,.  Lewiu's  account  of  this 
alkaloid  is  in  general  continued,  although  the  author  finds 
is  melting  point  somewhat  higher — 85'  ">  C.  as  against  7 7  •  ■"> 
C.  The  hase  is  much  less  soluble  in  water  than  either  of 
the  preceding,  and  is  at  once  precipitated  in  snow-white 
lies  on  addition  of  ammonia  to  solutions  of  its  salts. 
The  hydrochloride  forms  long  colourless  prisms,  readily 
soluble  in  hot  water,  with  difficulty  soluble  in  cold  water  or 
alcohol.     The  solution  is  levo-rotatory. 

Reactions  (with  solution  1:300).  HgCU,  long  white 
needles  ;  potassium  mercuric  iodide,  white  precipitate,  rapidly 
becoming  crystalline  ;  potassium  bismuth  iodide,  amor- 
phous vermilion  precipitate. 

Lophophorine. — C,3H17Xi '>  .  The  base  separates  in  oily 
drops  when  potash,  &c.  is  added  to  a  solution  of  the  hydro- 
chloride. It  is  readily  soluble  in  organic  solvents,  but  does 
not  crystallise.  The  hydrochloride  is  soluble  in  water  and 
alcohol,  and  crystallises  from  the  latter  in  microscopic 
needles. 

Reactions  (with  Eolation!  300).  AuCIj,  light  brown  amor 
phous  precipitate,  which,  after  a  time,  is  partially  converted 
into  yellow  leaflets;  picric  acid,  yellow  spherules  of  fine 
needles  ;  HgCI2,  warty  masses  of  fine  white  needles  ;  iodine, 
potassium  mercuric  iodide,  phospho-tungstic,  and  phospho- 
molybdic  acids  produce  coloured  precipitates.  All  the 
preceding  bases  (including  pellotine)  yield,  when  moistened 
with  strong  sulphuric  acid,  a  citron  yellow  coloration, 
changing  to  violet  on  the  application  of  heat.  With  nitro- 
>ulphuric  acid  a  deep  violet  tint,  changing  to  brown,  is 
obtained. 

Physiologically,  lophophorine  is  by  far  the  most  active 
of  the  above  alkaloids.  0*27  mgrni.  produced  strong  con- 
vulsions in  a  frog,  whilst  1  ■  1  mgrni.  proved  a  fatal  dose. 

— H.  T.  P. 

Baphanol,    New    Compound   obtained  from   the    Root   of 

Raphanus    Niger   or  Black   Radish    (Cruciferm)    and 

from  some  other  Plants  of  the  same  Family.    Tin  Essence 

of  Raphanus  Niger.     H.  Jloreigne.     Bull.  Soc.  Chim. 

I  -  16,  797—806. 

By  distilling  the  root  of  raphanus  niger  with  steam,  there 
passes  over  together  with  the  essence  a  small  quantity  of  a 
white  solid  which  is  separated  by  filtration  through  cotton- 
wool and  extraction  with  ether.  The  yield  of  the  new 
product  is  very  small,  only  4 — 5  grms.  being  obtained  from 
200  kilos,  of  the  root.  The  yield  of  oil  is  about  the  same. 
The  new  substance  crystallises  in  thin  mother-of-pearl 
plates,  and  when  pure  it  is  odourless  and  melts  at  62  i 
It  is  insoluble  in  water,  soluble  in  ether,  chloroform, 
benzene,  and  petroleum  ether,  and  somewhat  soluble  in 
absolute  alcohol,  less  so  in  90  per  cent,  alcohol.  In  alkalis 
and  acids  at  the  ordinary  temperature,  it  is  insoluble,  hut 
it  dissolves  in  boiling  acetic  acid.  Analysis,  &c.  indicate 
the  formula  C'.-JI,,'  V  The  author  considers  that  the 
product  is  present  in  the  root  and  is  not  formed  during  dis- 
tillation. He  has  obtained  the  same  substance  from  other 
crucifers,  such  as  red  radish,  turnip,  ordinary  radish,  cress, 
cochlearia  officinalis,  &c.  The  oil  obtained  from  raphanus 
niger,  together  with  the  raphanol,  is  reddish  yellow,  has  an 
acrid  taste  and  peculiar  smell,  different  from  that  of  the  oil 
of  mustard  or  horse-radish,  and  hence  it  does  not  contain 
potassium  myronate.  The  oil  contains  sulphur  but  no 
nitrogen,  and  distils  at  about  300D  C.  with  decomposition, 
the  distillate  smelling  of  cod-liver  oil.  Unlike  mustard  oil, 
it  does  not  combine  with  ammonia  in  an  alcoholic  solution, 
which'  under  these  conditions  forms  thiosinamine. 

— T.  A.  L. 


Quinine,  The  Chlorhgdro-Sulphate  of.    M.  Georges. 
J.  I'harm.  Chim.  1896,  VI.  3,  589. 

This  salt,  under  the  microscope,  appears  as  a  mixture  of 
some  fine  crystalline  needles  with  a  considerable  quantity  of 
small  amorphous  granules.  The  aqueous  solution  of  a 
commercial  sample,  which,  of  those  examined,  most  nearly 
corresponded  in  composition  with  the  formula — 

(Cj0H21N2O,)2-2HCl.H3SO4.3H!O, 

was  evaporated  in  vacuo  and  submitted  to  fractional  cry- 
stallisation. Analyses  of  the  products  obtained  satisfied  the 
author  that  the  so-called  quinine  chlorhydro-sulphute  can 
/hardly  be  a  distinct  chemical  compound  ;  that  the  commer- 
cial article  contains  varying  quantities  of  basic  salt  and 
thus  should  not  replace  the  neutral  hydrochloride  for 
therapeutical  purposes. — A.  C.  W. 

Sugar  Bush.  <>.  Hesse.  Anualen  290,  317—321. 
In  is  shrub,  Protea  mettifera,  grows  abundantly  in  Mouth 
Africa  and  blossoms  in  January  and  February.  It  owes  its 
name  to  the  sweet  sap  which  can  he  expressed  from  its 
flowers.  The  extract,  after  mixing  with  ginger  is  evaporated 
to  the  consistency  of  molasses  and  used  as  a  preserve  or  in 
cases  of  laryngeal  catarrh.  The  leaves,  twigs,  or  flowers 
give,  on  extraction  with  ether,  a  crystalline  residue  inter- 
mixed with  gum,  containing  a  phenol  and  an  acid  soluble  in 
water.  The  former  is  nothing  else  than  hydroquinone  and 
is  contained  to  the  extent  of  about  2 — 5  per  cent,  in  the 
plant.  The  acid,  which  can  be  isolated  best  by  means  of  the 
lead  salt  and  separation  with  sulphuric  acid,  forms  white 
granular  crystals  melting  at  1S7C.  with  evolution  of  car- 
bonic acid.  From  its  analysis,  formula  of  its  lead  salt,  and 
its  reactions  with  various  reagents,  the  author  concludes  that 
the  substance  which  he  calls  proteaic  acid  is  the  next  higher 
homologue  to  homoprotocatechuie  acid,  and  is,  in  fact,  ethyl- 
protocatechuic  acid,  having  the  formula — 
C,H5.C6H.,(OH),,CO.,H. 

— T.  A.  I.. 

Pyrantine.     A.  Piutti.     J.  Pharm.  Chim.  16,  298—299. 

Pyrantin,  p  -  ethoxypiiemjlsueeinimide,  is  obtaiued  by 
melting  together  either  the  hydrochloride  of /)-amidophenetol 
and  succinic  acid,  or  phenacetin  and  succinic  acid,  and 
extracting  the  resulting  substance  with  boiling  alcohol,  from 
which  the  pyrantine  crystallises  out  on  cooling  in  colourless 
prismatic  needles,  which  melt  at  156°  C.  It  is  insoluble  in 
ether,  very  slightly  soluble  in  cold  water,  but  more  so  in 
hot.  It  splits  up  into  succinic  acid  and  />-phenetidine  when 
treated  with  hydrochloric  acid  or  when  heated  with  potassium 
arid  sulphate.  Chromic  acid  gives  a  ruby-red  coloration 
with  a  solution  of  pyrantine  in  hydrochloric  acid,  which  has 
been  diluted  with  water.  If  pyrantine  be  melted  with 
potassium  hydrate,  the  product  dissolved  in  water  and  a 
little  calcium  hypochlorite  added,  a  red  coloration  is 
obtained.  Ammonia  and  chlorine  water  give  a  yellow 
colour  with  an  aqueous  solution  of  pyrantine.  When  treated 
with  alkalis,  salts  of  p-ethoxylpheuylsuccinaminic  acid  are 
formed. 

Both  pyrantin  and  this  sodium  salt  possess  marked 
antipyretic  action. — J.  G.  W. 

Aleohol  and  its   Derivatives;  Report    for   the    Year   1895. 
M.  Klar.     Die  Chem.  Ind.  1896,  19,  159. 

Chloroform. — Commercial  chloroform,  as  at  present  pro- 
duced, is  sufficiently  pure  for  use  as  an  anaesthetic.  It  has 
been  recently  prepared  in  an  especially  pure  condition,  it  is 
-lid,  by  an  electrolytic  method.  A  20  per  cent,  solution  of 
-odium  chloride  is  heated  to  boiling  in  an  enamelled  vessel 
provided  with  two  leaden  electrodes,  and  a  current  of  acetone 
led  through  it  simultaneously  with  the  passage  of  an  electric 
current.  The  acetone  is  chlorinated  by  the  chlorine  evolved 
during  electrolysis,  and  the  chlorinated  product  converted 
into  chloroform  by  the  caustic  soda  set  free  ;  100  kilos,  of 
acetone  yield  190  kilos,  of  chemically  pure  chloroform. 

Chloroform  is  also  prepared  from  carborr  tetrachloride, 
which  is  made  by  saturating  carbon  bisulphide  with  dry 
chlorine.  The  SCU  formed  in  this  operation  is  converted 
into  S.-C1.2  by  the  addition  of  half  as  much  sulphur  as  the 
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carbon  bisulphide  used,  and  the  carbon  tetrachloride 
(boiling  below  130°)  is  separated  by  fractional  distillation, 
and  purified  by  distillation  with  steam.  103  kilos,  of  carbon 
bisulphide  yield  170  kilos,  of  CC\t  and  150  kilos  of  Ml 
The  carbon  tetrachloride  is  reduced  to  chloroform  by  the 
ii  of  zinc  and  hydrochloric  acid — 

CC14  +  H„  =  CHC13  +  HCI. 

I..  Allain  tinds  that  the  addition  of  a  little  (()•  1  per  cent.) 
sulphur  to  chloroform  prevents  its  decomposition  in  a  very 
complete  way. 

Ckloral  Hydrate. — According  to  E.  Schaer,  chloral 
alcoholate,  as  such,  is  very  slightly  soluble  in  water.  It 
dissolves  slowly,  being  converted  into  the  hydrate.  Similarly 
chloral  hydrate  is  converted  into  alcoholate  when  dissolved 
in  alcohol.  Douglas  states  that  a  moderately  concentrated 
solution  of  potassium  carbonate  is  a  good  antidote  for 
chloral  poisoning,  provided  the  poison  has  not  reached  the 
blood. 

Bromoform. — G.  Yulpius  finds  that  pure  bromoform  has 
the  specific  gravity  '2-904  at  15  ;  it  is  more  unstable 
than  chloroform,  and  for  pharmaceutical  purposes  it  is 
therefore  advisable  to  mix  it  with  1  percent,  of  alcohol  • 
the  specific  gravity  of  this  mixture  is  2-885  at  15  ;  it  boils 
at  148°  and  solidifies  at  7°. 

Iodoform. — A  substance  recently  placed  on  the  market, 
called  "  iodoformin,"  is  said  to  possess  no  ill  odour.  Accord- 
ing to  E.  Kouteschweller,  it  is  a  compound  of  hexamethylene 
tetramine  (Urotropin)  and  iodoform.  It  forms  compounds 
with  metals,  that  with  mercury,  being  already  an  article  of 
commerce.  The  smell  of  iodoform  may  conveniently  be 
removed  from  hands,  &c.,  by  moistening  them  with  an 
alcoholic  solution  of  Urotropin. — T.  E. 

Terpene  Alcohols,  Extraction  of,  from  Essential  Oils.     A. 
Haller.     Comptes  rend.  1896,  122,  865—869. 

The  percentage  of  the  terpene  alcohol  contained  in  the  oil  is 
first  determined,  after  which  the  part  of  it  which  is  present  in 
the  form  of  ester  is  hydrolysed  by  means  of  alcoholic  potash. 
The  product,  after  washing  aud  drying  over  anhydrous 
sodium  sulphate,  is  treated  by  one  of  the  two  following 
processes: — 

(1.)  The  essence,  alone  or  diluted  with  a  hydrocarbon, 
is  heated  with  the  quantity  of  succinic  or  phthalic  anhydride 
required  to  form  an  acid  ester.  After  cooling  and  filtering, 
the  liquid  is  extracted  with  a  concentrated  solution  of 
sodium  carbonate.  The  aqueous  solution  is  then  extracted 
with  ether,  and  heated  with  excess  of  caustic  soda  on  the 
water-bath,  or  acidified.  The  product  in  either  case  is 
completely  hydrolysed  by  alcoholic  potash,  washed,  and 
rectified. 

(2.)  The  essence  is  dissolved  in  ether  or  benzene,  and 
treated  with  a  quantity  of  sodium  equivalent  to  the  alcohol 
which  it  contains,  after  which  succinic  or  phthalic  anhydride 
is  added  ;  the  sodium  salt  of  the  acid  ester  is  then  extracted 
with  water  and  treated  in  the  same  way  as  in  (1). 

The  second  method  is  auplicable  to  essences  containing 
alcohols  which  are  dehydrated  by  acids  ;  aldehyde  may  he 
removed  by  bisulphite.  Geranium  oil  from  Bourbon, 
containing  67 '2 — 68 •  8  per  cent,  of  geraniol,  yielded  79  per 
cent,  of  the  total  quantity  by  the  first,  and  25 — 50  per  cent. 
by  the  second  method.  An  African  geranium  oil  yielded 
50*5  per  cent,  of  its  geraniol  by  the  first,  and  61  •  1  to 
77  8  per  cent,  by  the  second  method.  American  essence  of 
mint  (containing  52'5  per  cent,  of  menthol)  yielded  84  per 
cent,  of  the  menthol  by  method  (1).  Citronella  oil  yielded 
5  1  per  cent,  of  the  alcohol  contained  in  it  by  method  (2),  ami 
oil  of  spike  also  yielded  50  per  cent.,  chiefly  linalool  and 
borueol. — T.  E. 

Glycerophosphates,  Contribution  to  the  Study  if.  G.  Delage. 

les  Xouveaux  Remedes,  1896, 12,  217. 

Glycerophosphates  may  be  prepared  readily  and  in  a 
state  of  purity  by  a  process  of  which  the  following  is  a 
typical  example.  One  part  of  phosphoric  acid  of  60  per 
cent,  strength  is  mixed  with  \\  parts  of  glycerin,  and 
heated  until  acrolein  is  evolved  ;  this  Bubstance  is  given  off 
at  about  170° — 190  C.  The  syrupy  liquid  product  is 
allowed  to  cool,  and  is  poured  into  a  liquid  consisting  of 


precipitated  chalk,  suspended  in  five  times  its  weight  of 
water.  After  long  standing,  the  precipitate  is  filtered  off, 
and  the  filtrate  precipitated  by  the  addition  of  half  its. 
volume  of  90  per  cent,  alcohol.  By  this  means  a  floceulent 
precipitate  of  calcium  glycerylphosphate  is  thrown  down, 
whilst  another  salt  of  similar  or  identical  composition 
remains  in  solution  and  can  be  obtained  in  a  gelatinous- 
state  by  warming  the  solution.  '1'he  precipitate  is  dissolved 
in  water  and  reprecipitated  by  alcohol,  and  dried  at  the 
lowest  possible  temperature  over  sulphuric  acid.  A  white 
powder,  showing  a  crystalline  structure  when  examined 
under  the  microscope,  is  ultimately  obtained.  It  is  soluble 
in  20  parts  of  water,  and  its  solubility  is  greatly  influi  ■ 
b3'  fluctuating  conditions.  The  author  ha»  prepared  various 
other  glyceryl  phosphates  in  a  similar  manner.  Those  of 
magnesium,  lithium  and  strontium  were  obtained  in  the  dry 
state  ;  those  of  potassium  aud  sodium  only  in  solution. 
The  ferric  salt  is,  on  drying,  a  white  powder,  but  after  a 
time  becomes  vitreous  and  yellowish.  All  the  salts  may  In 
dialysed,  a  property  favourable  to  their  therapeutical  use  ; 
they  are  fairly  stable  when  dry,  but  are  easily  decomposed 
in  solution. — B.  B. 

Bismuth  Bichloride.     V.  Thomas.     Bull.  Soe.  Chim.  1896, 
758—760. 

Of  the  two  series  of  halogen  salts  of  bismuth  known,  one 
corresponds  to  the  general  formula  BiH3,  whilst  the 
other  has  the  formula  B1R5,  in  the  case  of  the  chloride,  the 
sub-bromide  and  iodide  according  better  with  the  formula 
BLR3.  The  action  of  water,  air,  and  nitrogen  peroxide  ou  the 
halogen  compounds  of  bismuth  Bil?:i  takes  place  in  a  simple 
manner,  and  the  author  has  investigated  the  action  of  these 
reagents  on  the  bichloride.  Bismuth  bichloride  is  prepared  by 
careful  treatment  of  bismuth  with  chlorine.  It  forms  a  black 
crystalline  mass  which  does  not  melt  at  800  C.  When 
finely  powdered  and  washed  with  water  until  the  latter  is 
no  longer  acid  to  litmus  paper,  a  powder  is  obtained  which 
consists  of  a  mixture  of  bismuth  and  its  oxychloride.  the 
reaction  taking  place  according  to  the  following  equation 
3l5iCU  +  «H;()  -  Bi  +  2BiOCl  +  4HCT  +  (n-2)H;0.  By 
heating  bismuth  bichloride  to  about  its  melting  point,  the 
residue  consists  of  bismuth  oxychloride,  if  purified  by  treat- 
ment with  dilute  nitric  acid.  Probably  the  reaction  takes 
place  in  two  stages,  bismuth  trichloride  and  bismuth  being 
formed  first. — T.  A.  L. 

Vanillin,  Methods  or' Preparation  of.    3.  Altschul.   1'harm. 

Central  H.  1895,  16,  721. 
The  author  classifies  the  various  methods  for  the  prepara- 
tion of  vanillin  a-  follows  : — 

(1.)  By  oxidation  of  the   aliphatic  side  chains  in  — 
(n.)  Coniferin,  Glucovanillin,  Olivil,  Acethomovaniilic 

acid,  Acetoferulie  acid  ; 
(i.)  Eugeuol,  lso-eugenol,  Aceteugenol,  Eugenol acetic 
acid,  Acetiso-eugenol,  Benzyliso-eugenol,  Methylene- 
iso-eugenol,  Iso-eugenolphenylacetic  acid,  Iso-eugen- 
oltoluic  acid. 
1  2.)    From  p  -  nitro  -  /«-mcthoxybcuzaldehyde    prepared 
from  toluene  (as  p-nitro-m-chlortoluene),  cinnamic  acid  (as 
m-methoxycinnamic  ester),  benzaldehvde  (as  m-amidoben- 
zaldehvde). 

(:;.)  From  the  bimetallic  salts,  the  monoacetyl  compound. 
the  benzyl  compound,  and  the  sulphobenzene  compound  of 
protocatecbuic  aldehyde  by  the  introduction  of  a  methyl 
group  into  this  latter. 

1  rom  guaiacol — 
(((.>  By  the  introduction  of  an  aldehyde  group  b_\  tin 

action  of  chloroform  and  caustic  potash  ; 
(iV)  By  the  conversion  into  guaiacol  carhoxylic  acid, 
the  introduction  of  the  aldehyde  group  and  separa- 
tion of  COj; 
(e.)  By  conversion  into  guaiacol  dicarboxylic  acid, 
treatment  with  chloroform  aud  alkali,  and  removal, 
of  the  orthocarboxyl  group. — J.  T.  C. 

Glyceric  Acid,  Xeic  Method  of  Preparation  of. 

1'.  Cazcncuve.     Bull.  Soe.  Chim.  1896,  76:i. 

.Sec  under  XII., page  548. 
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Citronellal  (Citronellic  Aldehyde)  Croup  of  Compounds, 
Occurrence  "l\  in  Essential  Oils.  F.  Tiemar.n  and  R. 
Schmidt.     Her.  1896,  29,  903. 

Si  e  under  XXIII.,  page  564. 

Alcohol,  Estimation  of  Essential  Oils  in,  lit/  Means  of 
Common  Salt.  M.  Koutcheroff.  Bull.de  la  Soe.  d'En- 
couragoiuent,  1896,  571. 

See  under  XXIII.,  page  561. 

PATENT. 

Vanillin,  Improvements  in  the  Manufacture   of.     O.  Preu, 

Vienna,  Austria.  Eng.  Pat.  7692,  April  11,  189G. 
EoGENOl  or  iso-eugenol  is  converted  into  an  acidyl  deriva 
tive,  which  is  then  oxidised  by  chromyl  chloride,  CrOoCIo, 
and  the  resulting  vanillic  ether  on  saponification  gives  a 
good  yield  of  vanillin.  One  molecular  proportion  of  acetyl- 
etigenol  or  acetyl-iso-eugenol  is  dissolved  in  five  times  its 
volume  of  carbon  bisulphide  or  chloroform.  To  this  is 
then  carefully  added  a  solution  containing  two  molecular 
proportions  of  chromyl  chloride,  also  diluted  with  five  times 
its  bulk  of  tin-  same  solvent,  the  temperature  being  kept 
below  40°  C.  After  standing  over  night  the  mixture  is 
filtered  and  the  chocolate-brown  precipitate  obtained,  may 
be  worked  up  by  various  methods,  the  following  being  a 
typical  example: — The  precipitate  is  dried  at  about  .Vi  I  . 
to  drive  off  the  solvent,  and  is  then  stirred  into  6 — 10 
times  its  weight  of  water,  when  acetyl-vanillin  separates  as 
a  resinous  mass.  <  In  warming  t lai-  latter  with  a  small 
excess  of  sodium  hydrate,  on  the  water-bath,  saponification 
takes  place,  and  after  cooling  and  acidification  with  dilute 
sulphuric  acid,  the  vanillin  may  be  extracted  with  ether,  and 
si  parated  from  the  ethereal  solution  by  means  of  an  alkaline 
bisulphite,  this  compound  being  finally  decomposed  with 
dilute  sulphuric  acid.     The  crude  vanillin  is  then  purified. 

— T.  A.  L. 

XXL— PHOTOGRAPHY. 

Laccase,its  Oxidising  Power.     G.  Bert  rand.     Bull.  Soc 
Chim.  1896,  791—793. 

See  under  XXIII.,  page  561. 

PATENT. 

Photographic  Prints,  Improvements  in  <  'hi  mical  ('(imposi- 
tions to  be  used  for  Preparing  the  Surface  of  Suitable 
Material  for.  P.  E.  Schoenfeldei  and  E.  liehle,  Newark, 
N.J.,  U.S.A.  Eng.  Pat.  6651,  March  26,  18tf6. 
A  method  is  claimed  for  the  preparation  of  a  "  self- 
toning "  photographic  film,  this  film  requiring  only  to  be 
fixed  after  the  exposure.  11  oz.  of  a  collodion,  made  by 
dissolving  300  grains  of  pyro.xyline  in  1  lb.  each  of  absolute 
alcohol  and  ether,  are  mixed  with  10  drops  of  a  solution  of 
1 5  grains  of  the  chloride  of  gold,  platinum,  iridium,  rho- 
dium, osmium,  or  palladium  dissolved  in  i  oz.  of  40  per 
cent  alcohol.  Three  grains  of  an  organic  acid  (e.g.  citric 
acid),  15  of  silver  nitrate,  and  lj  of  the  chloride  of  barium, 
strontium,  or  zirconium,  each  dissolved  separately  in  a 
small  quantity  of  spirit,  and  2  drops  of  glycerin  or  castor 
oil  are  then  added  in  succession  to  complete  the  emulsion. 
The  surface  must  be  thoroughly  dried  before  use.  After 
printing,  the  paper,  &c.  is  fixed  in  1:15  thiosulphate.  A 
similar  emulsion  can  be  made  in  gelatin,  the  other  ingre- 
dients being  then  dissolved  in  water. — F.  H.  L. 

XXIL-EXPLOSIVES,  MATCHES,  Etc. 

Explosives,  The  Annual  Report  {Twentieth)  of  II,  r 
Majesty's  Inspectors  of ',  for  1895. 
This  being  the  20th  year  since  the  Explosives  Act  came 
into  force,  the  inspectors  in  their  annual  report,  recently 
issued,  give  a  short  review  of  the  principal  changes  which 
have  occurred  during  this  period  in  addition  to  the  work 
of  the  past  year. 

The  growth  of  the  trade  in  explosives  during  the  20  years, 
has  been  very  great.  In  1875  there  were  only  55  factories, 
now  there  are  134.     Dynamite  was   then    practically  the 


only  nitroglycerin   compound  for  blasting   purposes  in  the 
market,  and   all  made  in   one    factory,  whereas  now  il 
been   largely  replaced   by   gelignite,  gelatin  dynamite,  &c  , 
12  varieties  of  which  compounds  are  made  in  nine  fact< 

Smokeless  powders  had  not  been  introduced  then,  now 
there  are  14  factories  licensed  for  their  manufacture. 
Four  new  factories  were  licensed  last  year. 

The  following  have  been  a  Ided  to  the  list  of  authorised 
explosives :— I lahmenite  A,  Electronic'  (Nos.  1  and  2), 
Emerald  Powder,  Faversham  Powder,  Pigou's  Military 
Smok  less  Powder,  Pigou's  Sporting  Smokeless  Powder, 
Roburite  No.  3,  Rosslyn  Smokeless  Powder  Xo  I,  Bosslyn 
,  Blastite,  Low  Tension  Electric  Fuses  (No.  5  Definition), 
Low  Tension  Electric  Detonator  Fuses. 

It  has  been  decided  that  gunpowder  cartridges  enclosing 
sealed  tubes  containing  liquid  ammonia  may  be  treated  as 
gunpowder  blasting  cartridges  pure  and  simple  (not  con- 
taining their  own  means  of  ignition).  It  is  added,  however, 
that  the  point  is  not  free  from  doubt  and  the  "  decision 
must  be  regarded  as  susceptible  of  modification  by  light  of 
experience  or  in  consequence  of  a  decision  of  a  court  of 
law." 

In  regard  to  the  mixing  of  dry  cap  composition,  all  the 
manufacturers  who  prepare  it  in  this  state  have  adopted 
the  "jelly  bag"  system,  and  it  has  been  found  to  work 
most  efficiently  and  safely. 

The  amount  of  foreign  nitroglycerin  compounds  in i| 
was  880,0701b.,  compared  with  539,802  lb.  in  1894,  and 
the  amount  of  dynamite  has  risen  from  23,000  lb  I  » 
56,000  lb.  The  number  of  detonators  imported  during 
the  year  was  6,981,000,  against  9,765,400  in  1  s'.>4.  \ 
large  percentage  remaius  in  foreign  hands,  but  now  there 
are  six  factories  for  the  manufacture  of  detonators  in  this 
country. 

Dr.  Dnpre  states  in  his  report,  which  is  given  in  extenso, 
that  for  the  first  time  since  the  chemical  examinations  have 
been  undertaken  there  have  been  no  rejections  am 
explosives  proper  ;  although  there  is  -till  room  for  improve- 
ment, the  defects  noticed  were  not  of  a  sufficiently  grave 
character  to  demand  the  condemnation  of  any  explosive. 

Some  samples  of  coloured  stars  had  to  be  rejected  in 
account  of  their  containing  both  chlorate  and  sulphur  in 
their  composition  contrary  to  Order  in  Council,  Xo.  15, 
which  came  into  force  on  Jan.  1,  1895.  "In  relation  to 
this,"  ])r.  Dupre  says,  "  I  should  like  to  draw  the  attention 
of  firework  makers  to  the  practice  of  using,  sometime-  i 
not  inconsiderable  proportion,  of  gunpowder  containing 
sulphur,  as  a  priming  for  stars.  This  is  not,  I  believe. 
against  the  above-mentioned  Order  as  at  present  drawn, 
but  as,  at  least,  one  accident  ha-  been  directly  traced  to 
the  mere  contact  of  a  chlorate  with  a  sulphur  mixture  it 
might  be  well,  if  possible,  to  replace  the  ordinary  gunpow- 
der containing  sulphur  by  a  powder  free  from  such." 

A  sample  of  gun-cotton  about  25  years  old,  and  contained 
in  a  tin  canister,  perforated  in  several  places  by  corrosion, 
the  gun-cotton  in  contact  with  the  metal  being  stained  dark 
reddish-brown,  was  examined  and  gave  the  following 
results  :  — 

Nitrocellulos  le 95"46    Heat  test  one  hour. 

Me .SMO    Nitrogen  13*2  per  cent. 

Mineral  matter l'Ot 

showing  that  the  gun-cotton  was  of  remarkably  good 
quality  although  manufactured  so  long  ago. 

The  following  important  alterations  in  the  tests  applied  to 
explosives  have  been  adopted. 

"  The  heat  test  for  gun-cotton  and  non-gelatinised  gun- 
cotton  preparations  has  been  made  more  stringent  by  raising 
the  temperature  to  be  employed  from  150°  to  170°  F.,  leaving 
the  time,  viz.,  10  minutes,  unaltered. 

"  The  temperature  for  the  heat  test  to  be  applied  to  all 
horny  or  semi-horny  explosives  consisting  mainly  of 
gelatinised  gun-cotton  (such  as  Walsrode  powder)  and 
gun-cotton  mixed  with  nitroglycerin  (such  as  cordite  and 
ballistite),  has  been  raised  to  180;  F." 

The  number  of  accidents  by  fire  or  explosion  known  to 
the  Department  during  the  year  was  152,  causing  40  deaths 
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injuring  1G7  persons,  but  four-fifths  of  the  accidents 
causing  death  or   personal  injury  occurred  in  the  use  of 
ilosives  and  under  miscellaneous  conditions  to  which  t  lie 
c  ntrolling  provisions  of  the-  Act  do  not  apply. 

A    short    account    is    given   of   each   of   the   principal 
explosions  at   home  and  abroad  and  also  of  outrages  and 
mpts. 
Experiments  were  carried  out  with  a  *  iew  to  ascertaining — 
It'  the  magazine  clothing  supplied  by  the  Govern- 
ment (ri:.,   lasting  cloth  jackets,   and  stout  woollen  cloth 
army     trousers)     possessed     the     necessary     quality     of 
aflammability  when    cordite  (or  other  nitro-compound 
is  present ;  and  (2)  the  relative  value  for  this  purpose  of 

ent  fabrics. 
The  results  appear  to  justify  the  following  conclusions  : — 

1.  That   lasting   cloth,  treated  or  untreated,  is   not  unin- 
table. 

2.  That  chemical  treatment  has  very  little  effect  in 
inishing  the  inflammability  of  woollen  fabric-. 

3.  That  chemical  treatment  cannot  be  dependeil  on  for 
ler'mg  thin  cotton  fabrics  uninflammable. 

t.  That  the  protective  value  of  any  material,  treated  or 
reated,  is  largely  affected  by  its  thickness. 

■">.  That  stout  Osnaburgh,  chemically  treated,  is  uniu- 
r   mmable  under  all  reasonable  conditions,  and  serviceable. 

>i.  That  stout  woollen  cloth  (such  as  is  used  for  army 
trousers,  whether  with  or  without  treatment,  is  unin- 
flammable,  under  all  reasonable  conditions,  and  serviceable." 

Phe  "  chemical  treatment  "  referred  to  is  either  treatment 
>  tli  a  solution  of  tungstate  and  phosphate  of  soda  or  a 
Ition  of  tungstate  of  soda  alone. 

Further  experiments  were  made  with  other  materials  and 

<  f  all  those  tried  the  most  satisfactory   in  every  respect  is 

ite  duck  "  as  supplied  to  the  Army  Clothing  Department 

when   treated    with   a    solution   proposed  by  the  Lancashire 

Explosives  Co.     The  solution  is  prepared  as  follows  ; — 


1       ionium  sulphate,    8  parts, 
t       onium  carbonate,  Zi    ., 

acid,  :s 

Bornx,  1|    „ 

1  2  0      „ 


Dissolve,  then  add  starch, 
stir  well,  and  boil. 

The  fabric  should  be  dry 
before  steeping  in  this 
solution. 


— W.  M. 

eless    Powder,    The     Pyrocollodion,    of   Mendeleeff. 

P.   Kouindjy.     Hull,   de  la   Soc.  d'Encouragemcnt    pour 

1'  Industrie  Xationale,  94,  1100—1113. 

Experiments   have   been    carried  out    during  the    years   ; 

-1895  by  II.  Mendeleeff  on  behalf  of  the  Russian 

rnmeut    with    the   object  of   producing   an    improved 

smokeless   powder,  and  the   results   of    these  experiments 

•  scribed  in  a   report  recently  published  in  the  Journal 

Marine  Rnsse. 

The   most   important    substances    used   hitherto    in    the 

taeture  of  smokeless  powders,  are  the  two  chief  pro- 

ts    of    the    action   of    nitric    acid    on    cellulose,    viz., 

pyroxylin  and  collodion  cotton.     In  the  so-called  "pyroxy- 

li:   "  powders,  a  mixture  of  these  two  substances  is  employed, 

ni  h    pyroxylin  is    the  explosive  and  collodion   cotton 

gelatinising   factor.     Other    smokeless    powders,    e.g., 

ite  and   ballistite,  are   made  from  collodion  cotton  and 

glycerin.   Collodion  cotton,  as  usually  prepared,  contains 

per  cent,  of  nitrogen,  ami  pyroxylin  12 — 14  pec  cent. 

■    has  shown  that    b\    precipitating   certain  varieties  of 

cellulose  from  their   solutions  in   suitable  solvents,  a 

definite  compound  peutanitro-cellulose  can  be  obtained  ... 

og  12*  7  per  cent,  of  nitrogen.     Mendele'efl  has  succeeded 

.•paring,    by  the  action    of  nitric   and    sulphuric   acid 

cellulose,  a  new  nitro-derivative  intermediate  between 

ylin  and  collodion  cotton  and  therefore  named  by  him 

'   pyrocollodion."     This  substance  contains  12-5  percent,  of 

-I'n   and  i-   not  identical   with   Eder's  pentanitro-cellu- 

For  Whilst   the    lattri'  has  the  formula  f,  .!!,,  (  N<  I , }  ,<  >„„ 

ollodion  i-  CjcH.gi  N(  >.)i;0:v 

Iu  a  series  of  practical   trials  carried  out  with  -mall  arms 

annon  of   every  description,  and  described  iu  detail 

report,    the    pyrocollodion    powder    was    compared 

othi  r   smokeless  and  non-smokeless    powders.      The 


substance  is  easily  gelatinised  and  can  be  made  into  the 
form  of  lamina;  consisting  of  a  homogeneous  translucent 
mass  similar  to  glue  or  celluloid,  it  is  very  stable,  and  on 
explosion  leaves  no  residue  whatever.  Other  advantages 
of  the  new  powder  are  said  to  be  as  follows  : — 

(  1.)  It  is  of  uniform  composition,  and  by  its  use  a 
uniform  initial  velocity  of  the  projectile  is  obtained. 

(2.)  This  velocity  may  be  varied  at  will  by  varying  the 
size  of  the  grains  of  powder  ;  with  large  grains  it  is 
possible  to  obtain  a  very  high  velocity  without  injury  to 
the  cannon. 

(3.)  By  increasing  the  size  of  the  grains  the  powder  may 
be  made  to  burn  very  slowly;  this  is  indispensable  for 
cannon  of  large  calibre. 

(4.)  The  velocity  is  greater  than  is  produced  by  other 
powders. 

Pyrocollodion  powder  was  found  to  give  satisfactory 
results  in  every  case  in  which  it  was  tried,  both  a-  regards 
velocity  and  range  of  the  projectile,  and  it  appears  to  be 
equally  suitable  for  naval  and  military  purposes,  for  large 
and  small  cannon,  for  shells,  and  for  small-arms. —  It.  B.  B. 

PATENT. 

Fuses  or  Watch-cords,   Improved   Manufacture   of.      M, 
Wagner,  Berlin.     F.ng.  Pat.  7711,  April  1 1,  1896. 

The  aim  of  this  patent  is  to  produce  a  fuse  that  will  burn 
without  flame,  and  at  the  same  time  to  increase  the  certainty 
of  ignition.  A  suitable  fibre,  either  nitrated  or  not,  is 
impregnated  with  a  drying  oil  and  a  salt  containing  much 
water  of  crystallisation,  e.g.,  magnesium  sulphate,  sodium 
carbonate,  alum,  &c,  or  with  albuminous  bodies  or  glue. 
To  attain  the  second  object,  diazo  compounds  of  the  benzene 
or  naphthalene  series  are  made  use  of,  more  especially  diazo- 
benzene  sulphonic  acid  and  its  chromium  and  bromine 
derivatives.  The  whole  fuse  may  be  waterproofed  and 
rendered  still  safer  in  the  presence  of  firedamp  by  the  em- 
ployment of  chromium  glue,  iu  which  case  it  must  be 
exposed  to  light  to  render  the  coating  thoroughly  insoluble. 

— F.  II.  L. 

XX1II.-ANALYTICAL  CHEMISTRY, 

APPARATUS,  ETC. 

Photometry,  A    Suggested  Remedy  for  a  Source  of  Error 

in  Official.     L.   T.    Wright.     J.'  Gas-Lighting,  67,  1S96, 
1213  —  1214. 

Tin:  author  points  out  that  in  the  instruction  of  the  London 
Gas  Referees  the  operator  is  told  to  burn  the  gas  at  .">  ft. 
per  hour  and  then  multiply  the  photometric  reading 
obtained  by  the  factor  of  correction  due  to  temperature  and 
pressure.  He  maintains,  however,  that  the  number  so 
obtained  is  not  necessarily  the  same  as,  and  may  often  vary 
by  3 — 4  per  cent,  from,  the  result  obtained  by  actually 
burning  J  ft.  normal,  this  latter  being  evidently  intended  by 
the  Act  of  Parliament.  The  error  iu  the  present  method  is 
due  to  the  ditfen  nee  of  ellieienc>  of  the  argand  burner 
when  consuming  different  quantities  of  gas. 

The  author  considers  that  more  constant  and  reliable 
results  would  be  obtained  if  the  volume  of  gas  at  the  con- 
ditions of  temperature  and  pressure  of  the  test  which  would 
equal  5  cb.  ft.  normal,  were  lirst  calculated  and  then  con- 
sumption regulated  to  that  rate.  More  reliable  results  than 
at  present  would  also  be  obtained  if  the  gas  were  always 
consumed  at  a  rate  sufficient  for  the  flame  to  just  fill  the 
chimney,  and  then  correction  tor  quantity  made  ;  "1"  if,  with 
any  rate,  the  admission  of  air  to  the  argand  were  regulated, 
a-  by  the  latter  means  the  maximum  efficiency  of  the  gas 
may  also  be  obtained. — L.  T.  T. 

Acoustic  Analysis  of  a  Mn  (tin  of  Air  and  another  Gas 
(or  oi  tiro  Gases  of  different  Densities').  K.  Hardy. 
Bull,  de  la  Soc.  d'Encouragement,  Maj  1896,  5  .  653 — 
665. 

When  air  of  the  same  composition  and  temperature  is  blown 
into  two  identical  pipes,  like  organ-pipes,  they  produce  the 

same  note  ;  but  if  one  of  the  two  pipes  be  fed  with  air  contain- 
ing even  a  small  proportion  of  a  gas  of  different  density  it 
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>i<  nut  of  tune  and  beats  ate  produced.  Other  thing?  being 
equal,  the  number  of  beats  produced  in  a  given  time  is  pro' 
portional  to  the  amount  of  the  foreign  gas  in  the  mixture. 
Thi~  is  the  principle  upon  which  the  author's  method  of 
acoustic  analysis  is  based. 

One  of  the  two  pipe- maybe  enclosed  in  an  envelope  contain- 
ing pure  air  which  never  mixes  with  the  atmosphere  outside  ; 
this  pure  air  goes  from  the  pipe  hack  into  the  blower  and  is 
again  forced  into  the  pipe.  The  second  pipe  is  fed  with  air 
from  the  surrounding  atmosphere.  If  this  consists  of  pure 
uir  the  two  pipes  will  be  in  unison.  But  if  the  apparatus  be 
placed  in  a  mine  containing  marsh-gas,  they  will  no  longer 
give  the  same  note.  The  number  of  beats  in  a  given  time 
v  ill,  under  proper  conditions,  be  proportional  to  the  amount 
of  marsh-gas  present.  Obviously  the  removal  of  any 
carbonic  acid  is  one  of  the  requisite  conditions ;  small 
variations  in  the  amount  of  nitrogen  present  do  nut  appre- 
ciably affect  the  result.  The  gases  with  which  the  two 
tubes  are  fed  must  be  at  the  same  temperature  and  in  the 
same  hygrometric  state  (e.g.,  both  saturated  with  water- 
vapour). 

The  method  cau  be  employed  for  determining  acoustically 
the  amount  of  carbonic  acid  contained  in  furnace-gases. 
With  organ-pipes  giving  128  (double)  vibrations  per  second, 
each  hundredth  part  of  carbonic  acid  in  the  furnace-gas 
produces  about  three  beats  in  10  seconds. — D.  E.  J. 

1XORGANIC  CHEMISTRY.— QUALITATIVE. 

'C'arbon  Dioxide,  Liquid :  Methods  I'm-  Experimented 
Examination  of.  1!.  Schwalbe.  Xeits.  phvs.  u.  chem. 
Unterr.  1896,  9,  1. 

Directions  are  given  as  to  the  best  method  of  obtaining 
samples  from  the  cylinders.  Solid  carbon  dioxide  sprinkled 
on  ignited  petroleum  extinguishes  the  flame.  The  but  slight 
chemical  activity  of  the  snow  may  be  demonstrated  b] 
adding  concentrated  ammonia,  or  an  ammoniaeal  solution 
of  barium  chloride.  That  only  a  trifling  sensation  of  cold 
is  felt  on  touching  solid  carbon  dioxide  is  accounted  for  by 
Leidenfrost's  phenomenon,  which  may  be  illustrated  by 
sprinkling  the  snow  on  water,  when  it  is  buoyed  up  bv 
adhering  bubbles  of  gas.  To  demonstrate  the  tension  of 
compressed  carbon  dioxide  an  experiment  is  described  in 
which  a  column  of  mercury  is  forced  up  by  the  expanding 
gas.  By  placing  the  solid  substance  in  a  flask,  fitted  with 
a  cork  through  which  passes  a  tube,  anil  half  filled  with 
water,  a  small  fountain  is  produced  by  the  expansion. 

Considerable  friction  occurs  when  the  escaping  liquid 
carbonic  acid  comes  in  contact  with  the  wooden  walls  of  the 
outlet-opening.  When  a  cloth  bag  is  used,  friction  of  solid 
•carbonic  acid  against  wood  and  cloth  takes  place,  and 
electric  sparks  are  often  observed  during  the  preparation  of 
solid  carbonic  acid.  It  may  be  demonstrated  thus  that  the 
solid  carbonic  acid  is  negatively  charged,  whilst  the  cloth  is 
positively  charged  with  electricity. — C.  A.  M. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Chlorides,  Hypochlorites,  and  Chlorates,  Volumetric 
Analysis  of  Mixtures  of.  A.  Carnot.  Bull.  Soc.  Chim. 
1896,  15,  393—397. 

Tin;  hypochlorous,  chloric,  and  hydrochloric  acids  are  suc- 
cessively  determined  in  the  same  portion  of  the  mixture. 

The  hypochlorous  acid  is  estimated  in  the  usual  manner 
by  titration  with  sodium  arsenite. 

The  chloric  acid  is  then  estimated  by  means  of  ferrous 
ammonium  sulphate.  To  this  end,  an  excess  of  the  latter 
salt  (at  least  20  times  the  weight  of  the  chloric  acid  present) 
is  added,  the  solution  is  heated  almost  to  boiling,  and  5  c.c. 
of  sulphuric  acid,  diluted  with  1 5  c.c.  of  water,  are  gradually- 
added.  Then  the  flask,  which  contains  the  solution,  is 
closed,  and  its  contents,  when  cold  are  titrated  with  potassium 
permanganate. 

Lastly,  the  chlorine,  now  wholly  present  in  the  form  of 
hydrochloric  acid,  is  estimated  by  titration  with  silver 
nitrate.  This  is  added  in  excess,  and  the  excess  is  deter- 
mined by  means  of  ammonium  thiocyanate,  the   end-point 


of  the  reaction  being  indicated  by  the  red  coloration  pro- 
duced by  the  interaction  of  this  -alt  with  the  ferric  salts 
in  the  solution. — E.  B. 

Chlorides,Chlorates,  and  Perchlorates,  Analysis  of  Mixtures 
of.    A.  Carnot.     Bull.  Soc.  Chim.  189$,  15,  397— 399* 

Tun  hydrochloric  and  chloric  acids  are  estimated  in  either 
one  or  two  portions  of  the  sample. 

In  the  former  case  the  amount  of  hydrochloric  acid 
present  is  first  ascertained  by  titration  of  the  neutn  I 
solution  with  silver  nitrate,  in  the  presence  of  sodium  or 
potassium  arsenate,  instead  of  potassium  chtomate,  for  the 
definition  of  the  cud-point,  as  the  last-named  salt  interferes 
with  the  succeeding  estimation  of  the  chloric  acid. 

The  determination  of  the  chloric  acid  is  accomplished 
with  ferrous  ammonium  sulphate,  as  described  above  (see 
the  preceding  abstract). 

To  estimate  the  perchloric  acid,  another  portion  of  the 
mixture  (sodium,  potassium,  or  calcium  salts)  is  taken,  and 
mixed  with  4 — 5  parts  of  pure  quartz  sand.  The  mixture 
is  then  placed  in  a  platinum  crucible,  covered  with  a  layer 
of  sand  1 — 2  cm.  deep,  and  heated  for  20 — 30  minutes,  so 
that  the  bottom  of  the  crucible  attains  a  red  heat.  The 
chloride  thus  formed,  along  with  that  originally  present,  is 
then  volumetrieallv  estimated. — E.  B. 

Portland  Cement  (Raw),  Estimation  of  Lime  in. 
V.  Kltige.  Chem.  Zeit.  20,  372. 
A  rapid  and  sufficiently  accurate  volumetric  method  for 
technical  purposes  consists  in  calcining  2  grms.  of  the  raw 
material  under  examination  (powdered  so  fine  that  So  per 
cent,  will  pass  through  a  5,000  mesh  sieve),  in  a  smooth 
platinum  crucible  for  10  minutes  iu  the  full  flame  of  a 
Paquelin  blowpipe.  After  cooling  for  5  minutes  and 
weighing,  the  mass  is  emptied  into  a  beaker  containing 
50  c.c.  of  hot  distilled  water,  and  is  boiled  therein  for 
1  minute,  40  c.c.  of  sulphuric  acid  (of  f^J  normal  strength) 
being  thereupon  run  iu  and  the  boiling  continued  for  a 
minute  longer.  After  washing  the  crucible  thoroughly  with 
50  c.c.  of  distilled  water  at  room  temperature,  the  titration 
is  effected  by  means  of  potassium  hydroxide  solution  (also 
of  f,'{  normal  strength)  with  20  drops  of  phenolphthalein 
(ii'jper  cent,  solution)  as  indicator.  The  volume  of  acid 
consumed  iu  the  primary  reaction,  calculated  to  the  weight 
of  calcined  substance,  gives  a  co-efficient  for  determining 
the  lime,  varying  with  different  raw  materials  on  account  of 
the  different  proportions  of  alkalis  in  the  total  alkaline 
matter,  but  constant  for  each.  The  co-efficient  will  in  each 
ase  have  to  be  established  by  previous  experiments. 

— c.  s. 

Iron  and  Sleel  Analysis,  Introduction  of  Standard 
Methods  of.  H.  J.  von  .Toustorff.  Iron  and  Steel  Inst., 
Spring  Meeting,  1896.     The  Ironmonger,  269 — 279. 

After  instancing  some  gross  discrepancies  in  the  analysis 
of  iron  and  steel  in  various  and  even  in  the  same  labora- 
tories, and  mentioning  the  work  done  and  the  results 
published  by  the  various  commissions  of  the  world,  formed 
to  endeavour  to  obtain  standard  methods  of  analysis,  the 
author  turns  to  the  problem  itself  and  snys  it  is  evident 
that  its  solution  must  be  preceded  by  au  accurate  knowledge 
of  the  causes  that  bring  about  the  present  differences  in 
analytical  results.  These  he  classifies  under  eight  headings, 
each  of  which  he  considers  in  full  detail,  viz. : — (1)  Gross 
errors  in  the  analysis;  (2)  Impure  reagents;  (3)  Errors 
due  to  the  apparatus,  &c.  j  (4)  Errors  due  to  the  opera- 
tions ;  (5)  Errors  due  to  the  analytical  methods ;  (6) 
Personal  errors;  (7)  Errors  due  to  differences  in  the 
calculation  of  the  analyses  caused  by  the  values  of  the 
atomic  weights  (.n  which  they  are  based;  and  (8)  Want  of 
homogeneity  of  the  sample. 

Iu  the  course  of  section  8  the  fundamental  importance 
of  obtaining  a  fair  sample  of  the  material  is  emphasised, 
and  in  speaking  of  the  irregular  distribution  of  the  elements 
iu  iron  and  steel  the  following  two  proposals  are  submitted  : 
(ft)  That  it  is  best  entirely  to  exclude  average  samples  of 
metals  ;  it  is  better  to  examine  a  number  of  separate 
-arnples  and    to   calculate  the  average  from  these  results ; 
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and  (A)  in  the  case  of  grey  or  mottkd  pig-iron  the  whole  of 
the  quantity  broken  down  should  be  used  when  determining 
the  carbon. 

In  aiming  at  accurate  analysis,  however,  it  must  be 
admitted  that  there  are  occasions  when  extreme  accuracy  is 
superfluous.  The  necessity  of  accuracy  will  depend  on  the 
purposes  to  which  the  analysis  is  to  be  applied,  and  these 
may  be  divided  into,  (1)  Analyses  which  are  intended  for 
use  in  controlling  the  work  in  the  factory;  (2)  Trade 
analyses;  (3)  Analyses  which  are  to  show  the  reason  why 
the  material  under  examination  possesses  certain  properties, 
or  whether  it  is  suitable  for  certain  definite  purposes;  and 
onneeted  with  scientific  investigation.  Re- 
lative accuracy  is  adequate  for  controlling  works  operations 
where  rapidity  is  the  chief  factor;  and  probably  there  is 
sufficient  accuracy  in  analyses  for  trade  purposes  where 
they  are  controlled  by  specifications  as  to  percentage  limits, 
and  to  certain  specified  methods  of  analysis,  but  it  is  quite 
different  in  the  cases  of  3  and  4.  In  these  something  more 
even  thau  mere  chemical  composition,  however  accurate,  is 
ing  di  i  essary,  since  the  elements  are  now  known  to 
exist  in  so  many  different  forms  and  combinations.  Taking 
this  into  consideration,  the  field  for  investigation  becomes 
so  enormous  that  it  will  probably  be  found  sufficient  at 
present  to  settle  three  points,  viz.  :  (1)  investigations 
relating  to  the  want  of  homogeneity  in  the  samples,  and  to 
some  decision  as  to  the  method  of  sampling;  (2)  examin- 
ing the  methods  for  the  determination  of  the  main  con- 
stituents— that  is,  of  carbon,  silicon,  manganese,  sulphur, 
-phorus,  copper,  and  slag  :  and  (3)  the  arrival  at  and 
agreement,  if  only  temporary  in  character,  as  to  the  value 
of  the  atomic  weights  to  be  adopted  for  analytical  calcula- 
tions.— A.  VV. 

Kcrmes    The  Assay  of.     P.  Lague.     J.  Pharm.  ('him.  16, 

341—  343. 

The  official  assay  of  kermes  consists  of  determinations  of 
the  yellow  sulphide  of  antimony  and  of  the  iron  salts,  no 
notice  being  taken  of  the  presence  or  amount  of  antimony 
oxide.  For  the  estimation  of  this  constituent  the  author 
treats  with  an  aqueous  solution  of  tartaric  acid,  preferably 
hot,  and  precipitates  the  antimony  oxide,  which  enters  into 
solution,  by  sulphuretted  hydrogen.  The  antimony  sulphide 
is  dried  at  100°  C.  and  weighed.  The  sodium  contained  in 
the  kermes  as  sulpho-autinioni.it.'  is  also  estimated.  Kermes 
from  vari  uis  sources  gives  very  different  results  when 
;u  alysed  in  this  way. — J.  G.  W. 

Tin  and  Copper  in  Tin  Dross,  Estimation  n/\     h.  Rfirup. 

Chem.  Zeit.  20,  406. 
To  estimate  the  copper  and  tin  in  the  dross  from  (molten) 

in  a   rapid    (2\   hours)  and    fairbj 

manner,   500  grms.   of  an   average   sample  are  fused  in   a 

Hessian    crucible    with    cream    of  tartar,    soda,    and    lime 

(Kerl's  flux)  in  a   blast   furnace,  until  the  slag  runs  easily, 

after  cooling  down,  separating,  and  boring  the  regulns, 

treating   1  grm.  o)   the  borings  with   25  c.c.  of  nitric  acid 

(1-2  sp.   gr.)   and    10  c.c.   of  concentrated  nitric   acid,  by 

warming  on  the  air-bath.      The  precipitated   metastannic 

i   is  removed,  washed,  dried,  incinerated,,  and  weighed. 

The  filtrate,  containing  copper  and  iron,  is  evaporated  to 

less,    taken    up   with    15  c.c.   of   50  per   rent,    sulphuric 

and  tin j, per  rem. mil  from  the  dilated  solution  by 

'  etrobj  -is.  The  results  of  six  analyses  of  the  same  sample 
■■  that  the  greatest  variation  of  the  method,  in  the  case 
of  tin,  was  .0*18,  And  for  copper  0-02  per  cent.,  results 
which  are  rnore  regular  than  are  obtained  by  the  we) 
method. — C.  S. 

V.  ury,  Electrolytic  Estimation  of.  E.  F.  Smith  and 
D.  L.  Wallace.  J.  Amer.  Chem.  Sec.  1896,  18,  169—170. 
The  determination  of  mercury  in  cinnabar  by  electrolysis 
of  a  cyanide  solution,  is  a  rather  lengthy  process,  owing  to 
the  necessity  of  first  dissolving  the  mineral  in  acid,  the 
ss  of  which  has  afterwards  to  be  removed.  The 
authors  have  therefore  tested  the  method  first  proposed  bj 
Smith,  and  which  consists  in  electrolytically  precipitating 
the  mercury  from  its  solution  in  an  alkaline  sulphide.     They. 


recommend  weighing  the  mineral  in  a  platinum  dish,  dis- 
solving  it  in  20 — 25  c.c.  of  a  solution  of  sodium  sulphide 
(sp.gr.  1-22),  diluting  to  125  c.c,  and  then  electrolysing 
at  70 '  with  a  current  of  N.D100=0- 12  ampere.  The  time 
allowed  for  the  deposition  of  the  mercury  never  exceeds- 
three  hours,  and  accurate  results  are  obtained. — A.  K.  M. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Magenta  and  Acid  Magenta,  Distinction  bi  hut  en.  Schiff's 
Reaction.  P.  Cazeneuve.  J.  Pharm.  Chim.  lsyG,  3 
ril],  595. 

Eosanilink  salts  decolorised  by  sulphurous  acid  give  ;i 
violet  coloration  with  an  alcoholic  solution  of  form-  or 
aeetaldehyde.  Under  the  same  conditions  acid  magenta 
assumes  the  rose  tint  of  the  original  colouring  matter.  The 
latter  dyestuff  does  not  dissolve  in  amy]  alcohol  in  presence 
of  alkali,  as  does  rosanilinc  hydrochloride,  and  better 
resists  oxidation  by  manganese  dioxide  and  very  dilute 
acids.— A.  C.  W. 

Schiff's  Reaction.     G.  Urbain.     Bull.  Soc.  Chim.  1896, 15,. 
455 — 156. 

When  aldehydes  act  upon  rosaniliue  which  has  been 
decolorised  with  sulphurous  acid,  condensation  takes  place, 
with  the  production  of  aldehyde-rosaniline  compounds,  oi 
violet  or  blue  colours,  which  are  unaffected  by  sulphurous 

aeid. 

The  condensation  of  an  aldehyde  and  rosaniline  maybe 
effected  by  means  of  hydrochloric  acid,  the  aqueous  solu- 
tion, which  is  at  first  colourless,  becoming  in  the  course  of 
24  hours  intensely  blue-coloured. 

V.  Meyer  has  pointed  out  (Ber.  3,  2243)  that   I 
tained  a  violet-red  condensation   compound  from   rosaniline 
and   chloral,  which  he  was  unable  to   produi     fro       cl 
hydrate.     This  is   not  easily  obtained,  owing   to  the  facility 
with    which    chloral    in    the    presence    of    water    becomes 
hydrated.     It  may,  however,  as  the   author  find-,  be  readily 
formed  in  the  following  manner  : — A  few   drops  of  Schiff's. 
reagent,  with  a  little  ether,  are   placed  in   a   test-tube,  and  a 
small  quantity  of  chloral  is  added.     On  shaking  the  tube,  the 
ether  is  coloured  violet.     Chloral   hydrate  under   the   sami 
conditions  does  not  give  any  coloration. — E.  li. 

Lard,  Microscopic  Detection  of  11,  efFat  in.   T.  S.  Cladding. 

J.  Amer.  Chem.  Soc.  1896,  18,  189. 
The  following  method  is  recommended  for  the  preparation; 
of  crystals  of  lard  and  beef  stearin  for  mi<  roscopic  exami- 
nation:— Dissolve  5  c.c.  of  melted  lard  in  a  mixture 
absolute  alcohol  (10  c.c.)  and  ether  5  c  c.)  ;  place  a  plug 
of  cotton  wool  in  the  mouth  of  the  flask  and  set  aside  in 
a  cool  place  for  about  half  an  hour,  when  the  stearin  will 
crystallise  out,  leaving  the  olein  in  solution.  Filter  quickly 
and  wash  the  crystals  with  a  mixture  of  alcohol  and  ether 
(  10:5).  Allow  the  crystals  to  dry  in  tin  air,  return  them  to 
the  flask,  dissolve  in  25  c.c.  of  ether,  insert  cotton-wool  plug, 
and  place  the  flask  in  a  slanting  position  in  a  large  beaker 

of  water.     Keep  this  in  a >1   place  over  night ;  the  ether 

evaporates  very  slowly  and  crystals  of  stearin  are  gradually 
deposited. — A.  K.  M. 

/latter   and  Lard.   Use    of  the    Calorimeter    in    Detecting 

Adldtl  rati'. as  of.      E.  A.  de  Scliw  einit/  and  .1.  A.  Kmerv  . 

J.  Amer.  Chem.  Soc.  1896,  18,  [-].  174—179. 
Tin  determination  of  the  heat  of  combustion  of  pure  butterae 
compared  with  that  of  mixtures  of  hotter  with  oleomargarin 
is  found  to  be  of  considerable  value  in  detecting  adulteration. 
Three  samples  of  pure  butter  from  different  sources  ga 
on  combustion  '.'  -327.  u-  S62,  ami   9 '320  calories  per  grm. 
of    butter,  the  samples    being    fir-t    prepared    by   washing, 
melting,  filtering,  and  drying  at  loo  .     A  number  of  O 
inereial   oleomargarins    have   also   been   tested,    and   with 
these  the  oumbi  i  of  calorics  per  gnu.  vary  between  9  ■ ."» 7  I 
and  9-95. 

In  the  case  of  lard,  if  the  number  of  calories  comes  out 
low.  this  would  indicate  that  tie-  article  was  either  a  com- 
pound or  that  it  was  from  the  caul,  intestines,  or  head  of 
the  animals,  and   this  point  could  be  settled  by  means  of 
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he  iodine  number  and  cotton-seed  oil  test.  The  deterrui- 
mation  of  the  heat  of  combustion  of  lard  gave  the  following 
■i  suits,  expressed  in  calories  per  grm. :  — 

Lard,  leaf 9-02] 

,.      caul  tat 9'57  I 

intestinal  fat 9:581 

„      heads 9   i03 

—A.  K.  M. 

Fltioriiif  in  Beer,  Detection  of  Small  Amounts  of. 
W.  Windisch.     YVochensehr.  f.  Brau.  1896,  t49     150 

litre  of  beer  is  freed  from  carbonic  acid,  filtered,  and 
'boiled.  The  hot  beer  is  poured  into  a  cylinder,  and 
100  e.c.  of  hot  lime  water  are  added ;  a  voluminous  preci- 
pitate is  formed  :  this  i<  collected  and  trashed  and  introduced 
in  a  small  platinum  dish.  The  dish  and  its  contents  are 
then  gradually  heated  to  incandescence,  and  the  contents. 
when  eold,  moistened  with  three  drops  of  water  and  1  e.c. 
of  concentrated  sulphuric  acid.  The  disli  is  heated  on  the 
•water-bath  and  covered  with  a  watch  glass  which  has  been 
coated  with  wax.  and  a  few  scratches  made  on  the  wax 
coating;  if  fluorine  compounds  have  been  added  to  the 
beer,  hydrofluoric  acid  will  lie  liberated,  and  will  etch  the 
pdass. — A.  h.  S.  » 

Wheaten  Flour,  Method  fur  Vetecting  Aniline  Blue 
Colouring  Matters  in.  C.  Violette.  Bull.  Soc.  Chim. 
1896,  15,  156. 

A  sheet  of  filter-paper  i-  placed  upon  the  surface  of  water, 
and  a  little  of  the  sample  to  be  examined  is  sprinkled  "i.  i 
it.  If  the  sample  contain  any  coal-tar  colouring  matter, 
-such  as  is  employed  for  counteracting  the  faint  yellow 
colour  of  flour,  dark-coloured  specks  soon  make  their 
appearance  on  the  paper.  These  rapidly  increase  in  size, 
forming,  after  a  little  while,  blue  spots  several  mm.  in 
■  diameter,  with  dark  centres. —  E.  li. 

J.iurase :  its  Oxidising  Power.  \  Discrimination  of  certain 
Photographic  Developers."]  G-.  Bertrand.  Bull.  Soc. 
r:him.  1896,  791  --793. 

In  continuing  his  researches  on  lacease  (this  Journal. 
1895,  374  and  1071),  the  author  has  subjected  a  number  of 
substances  (alcohol,  paraldehyde,  glucose,  urea,  &c.)  to 
the  action  of  lacease  in  presence  of  oxygen,  but  finds  that 
the  oxidising  action  only  takes  place  with  aromatic  com- 
pounds, and  especially  with  those  containing  at  leas,'  two 
OH  or  Nil,  groups  situated  in  the  ortho-  or  preferably 
'in  the  para-  position.  Hence  a  certain  relationship  exists 
■between  this  action  and  the  photographic  developing 
■power  of  certain  of  these  compounds.  Thus,  p-amido- 
p.henol,  which  is  a  good  developer,  is  rapidly  oxidised  in 
presence  of  lacease  and  air ;  whilst  m-amidophenol,  which 
does  not  develop,  is  scarcely  acted  on.  The  same  difference 
exists  between  /)-  and  m-phenylene  diamine.  It  would 
appear  that  the  oxidisabilitv  of  these  polyphenols  depends 
upon  the  facility  with  which  they  yield  quinone,  and  it  is 
ito  be  remarked  that  whilst  phloroglucinol  [(OH)-,=  1 :3:5] 
as  scarcely  acted  on,  pyrogallol  (1:2:  3)  rapidly  absorbs 
oxygen ;  and  the  same  is  also  true  of  protocatechuic  acid 
[CO,,H  :  (111  =  1  :  3  :  -1],  gallic  acid— 

[COaH  :  (OH)3  =    1:3:4:5], 

•and  more  especially  of  hexaphenol,  C6(OH)6.  Thus  also, 
this  reaction  serves  to  distinguish  lacease  from  other  soluble 
'ferments. — T.  A.  L. 

ORGANIC  CHEMISTRY.— QUANTITA TIVE. 

Sugar,  Estimation  of,  by  the  < 'upper  Method.  Kalmau. 
Oesterr.  Zeits.  Zuckerind.  18'J6,  25,  43. 
The  cuprous  oxide  arising  from  the  reduction  of  Fehling's 
solution  by  solutions  of  sugar,  is  filtered  on  to  ignited 
asbestos  contained  in  a  glass  tube,  and  washed  with  hot 
water.  The  asbestos  plug  is  then  removed  by  means  of  a 
fjluss  rod,  and  placed  in  50  e.c.  of  a  solution  consisting  of 
100  grms.  of  ferric  sulphate,  100  e.c.  of  concentrated 
-sulphuric   acid,  and  900  e.c.  of  water.     The  tube  is  rinsed 

•out  and  the  amount  of  reduced  ferric  salt  titrated  with     ', 
potassium    permanganate    solution,   the   titre   of    whic'i    is 


calculated  in  terms  of  copper  : — 56  grms.  iron  =  63  grms. 
oxalic  acid  =  63-3  grms  copper.  The  whole  operation 
takes  about  15  minutes,  [swal.n  Neitzel,  Oesterr.  I'ligar. 
Zeits.  Zuckerind.  1893,  16.) — I.  I..  H. 

Caffeine  in  Tea,  Estimation  of.  A.  Petit  and  P.  Teirat. 
Bull.  Soc.  Chim.  1896,  811—815. 
Tin:  authors,  considering  current  methods  unsatisfactory, 
submit  the  following :— 25  grms.  of  the  powdered  tea  are 
mixed  with  75  e.c.  of  boiling  water  and  allowed  to  stand 
15  minutes  with  occasional  agitation.  The  mixture  is  then 
evaporated  on  the  water-hath  until  the  tea  is  only  just  moist, 
when  the  whole  is  extracted  with  chloroform,  the  extraction 
being  continued  until  the  residue  left  after  distilling  off  the 
chloroform  and  taking  up  with  boiling  water  gives,  after 
filtering,  neither  a  precipitate  nor  turbidity,  with  tannin 
solution.  The  chloroform  is  then  evaporated,  the  residue 
dissolved  in  boiling  water,  filtered,  and  the  solution 
evaporated  on  the  water-bath.  Generally  the  caffeine  so 
obtained  is  sufficient!)  pure  to  be  weighed  directly,  but  if  it 
he  necessary  to  free  it  from  chlorophyll  it  is  diss, lived  in  the 
cold  in  15  e.c.  of  10  percent,  sulphuric  acid,  filtered,  the 
acid  neutralised  with  ammonia  and  evaporated  to  dryness, 
the  residue  being  extracted  with  chloroform,  which  is 
evaporated  at  a  verj  low  temperature.  Almost  equally 
satisfactory  results  are  obtained  by  the  use  of  CO  or  B0  per 
cent,  alcohol  for  extracting  the  dry  tea,  whilst  the  yield  of 
caffeine   is  only  very  small  if  98   per  cent,  alcohol  be  used. 

The  c pound  or  compounds  of  caffeine  existing  in  the  tea 

only  decompose  in  presence  of  water,  and  recombine  when 
the  moist  tea  is  dried.  The  same  process  can  be  employed 
for  estimating  the  amount  of  caffeine  in  coffee,  kola,  mate, 
or  guaraua. — T.  A.  I.. 

Alcohol,  Estimation  of  Essential  Oils  in,  by  Means  of 
Common  Salt.  M.  Koutcheroff.  Bull,  de  la  Soc.  d'Kn- 
coaragement,  1896,  571 — 589. 

Tins  method,  which  is  similar  in  principle  to  that  of  Riise, 

consists  in  diluting  the  sample  of  alcohol  to  a  strength  of 
60  per  cent,  by  volume,  adding  exactly  4  per  cent,  by  volume 
of  amylic  alcohol  (to  assist  in  the  extraction  of  the  oils), 
and  shaking  the  mixture  in  a  special  apparatus  with 
3-5  vols,  of  saturated  brine.  The  volume  of  the  oily  layer 
which  rises  to  the  surface,  diminished  by  a  constant  due  to 
the  amylic  alcohol  added,  is  a  function  of  the  volume  of 
essential  oils  contained  in  the  sample,  and,  by  reference  to  a 
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table  empirically  constructed  by  a  method  detailed  in  the 
paper,  gives  at  once  the  percentage. 

The  apparatus  consists  of  a  conical  vessel  A.,  having  a 
capacity  of  l  50  c.c,  w  itb  a  long  capillary  neck,  a,  graduated 
in  01  hi.")  i.e.  divisions.  This  vessel  is  joined  to  the  ievel 
tube.  B,  by  a  flexible  connection,  as  shown  ia  the  figure. 
The  vessel,  A,  i-  detached  and  inclined,  whilst  20  c.c. 
..f  the  sample  of  alcohol,  prepared  as  stated  above,  is 
introduced  through  tin-  neck,  n' ;  it  is  then  connected  to 
B,  -which  contains  the  salt  solution.  <  in  opening  the  clips, 
the  requisite  volume  of  -alt  solution  flows  into  A.  The  salt 
solution  and  alcohol  are  then  well  shaken  together  for  two 
minutes,  allowed  to  stand  20  minutes  for  the  separated  oil 
to  rise,  and  then,  by  admitting  mercury  through  B,  the  clear 
oil  is  forced  up  into  the  capillary  neck  and  measured. 

As  anniic  alcohol  i-  not  a  simple  body,  the  author  finds 
that  the  volume  to  be  subtracted  from  the  oily  layer  varies 
with  different  samples,  and  hence  the  curves  and  tables 
given  in  the  paper  must  be  modified  by  each  operator 
i  ling  to  the  nature  of  the  amylic  alcohol  which  he 
employs.  The  essential  oils  are  also  very  variable  in  ' 
composition,  such  bodies  as  isobutylic  and  propylic  alcohols, 
ethers,  aldehydes,  &c.  occasionally  predominating.  The 
author  states  that  the  influence  of  these  bodies  is  inconsider- 
able but  he  describes  experiments  which  show  that  their 
presence  may  completely  modify  the  results  obtained. 
M.  Bardy,  therefore,  in  a  critical  note  preceding  the  abstract, 
considers  that  this  method  is  not  more  accurate  than  that  of 
i:  -e,  though  likely  to  be  useful  in  special  case-,  as  it 
affords,  for  instance,  an  approximate  and  rapid  method  of 
comparing  samples  containing  a  large  proportion  of  amylic 
alcohol. — L.  A. 

Fats,  Battel's,  and  Oils .-    Electrical  Conductivity  of.     I.. 

Herlant.      Bull.    Assn..   Beige    des  Chimistes,   10,    [-']. 

48— .VI. 
It  is  proposed  to  take  advantage  of  the  difference  in  specific 
resistance  to  the  passagi  of  an  electric  current  exhibited  by 
solutions  of  fats  saponified  by  an  excess  of  potash,  in  com- 
parison with  a  solution  of  normal  alcoholic  potash.  To 
insure  comparable  results  it  i-  accessary  to  work  with  exact 
quantities  of  fat  and  potash,  saponify  constantly  in  the  same 
manner,  maintain  a  constant  temperature,  and  always  keep 
to  the  same  strength  of  solution.  Working  with  10  grins, 
of  purified  fat  (by  extraction)  and  45  c.c.  of  normal 
alcoholic  potash,  saponified  by  beating  for  half  an  hour  on 
the  water-bath  under  an  inverted  condenser,  and  making  up 
th.e  solution  to  250  c.c.  with  distilled  water,  the  author  found 
the  specific  conductivity  of  three  pure  butters  to  approxi- 
to  0-00650  at  l-  i  ,  whereas  margarine  ranged  from 
0-008221  to  0-008489,  cotton-seed  oil  0-008629,  ara.-his 
oil  about  0-00870,  sesame  oil  0-008779,  and  olive  oil 
0-009927.  The  presence  of  sesame  or  arachis  oil  in 
margarine  gave  the  higher  figures. 

The  specific  conductivity  decrease,-  when  the  solutions  are 
kept,  especially  in  the  case  of  butter,  which  fell  off  0-00021  7 
in  si\  weeks. 

The  author  considers  that  by  the  aid  of  a  sufficiently  large 
number  of  determinations  it  will  be  possible  to  set  up  an 
average  conductivity  for  butter  and  for  margarine,  and 
thereby  detect  adulteration. — C.  S. 

Sulphur  in  Illuminating  Gas  and  Coal.  Determination  of. 

C.  F.'Mabery.  toner.  Chem.  .1. 18,  207—215. 
Fin:  gas-testing,  the  combustions  are  made  in  a  glass  tube 
45-5  cm.  long,  constricted  at  80  cm.  from  the  forward  end. 
The  jet,  of  hard  glass  lube.is  connected  with  a  gas-meter, 
:,  pinch  cock  and  a  wash-bottle  containing  a  little  water 
being  interposed  for  the  better  regulation  of  the  gas  supply. 
The  air  cun.  nt  enters  through  another  tube,  which  commu- 
nicates with  the  outside  of  the  laboratory,  and  the  rate  of 
How     is    kepi    up    b\     an    exhaust    of    sonic    kind.      For  the 

irption  of  the  pri:duets  of  i  ombustion,  a  U  <"]"'•  ;; '  cm- 
high  and  25  mm.  internal  diameter,  paitlj  filled  with  broken 
glass,'  is  used,  containing  ^-normal  caustic  soda  solution, 
thif  strength  being  found  to  retain  the  sulphuric  acid  perfectly. 
Titration  is  effected  by  ^-normal  sulphuric  acid,  with 
methyl-orange  as  indicator.    The  results  obtained  do  not 


vary  beyond  the  limits  of  error,  the  oxidation  and  absorption 
being  complete,  as  was  shown  by  the  fact  that  the  addition 
of  hydrogen  peroxide  to  the  cau-tic  soda  solution  effected 
no  change  in  the  results.  The  author  is  convinced,  from 
numerous  determinations  made  with  asphalts,  coal-tar. 
petroleum  products,  and  gas,  that  the  method  leaves  nothing 
to  be  desired  on  the  -core  of  simplicity  and  precision  for 

organic  bodies  leaving  no  inorganic  residue. 

hi  examining  coal,  the  combustion  is  performed  in  a  iuh»> 
of  very  hard  e;h,ss  ,  m  length    lo  cm.  beyond  and 
behind  the  constriction),  the  substance  being  inserted  in  a 
platinum  boat.     A  rapid  stream  of  air  is  allowed  to  enter  at 
the  constriction  and  a  slower  current  (to  carry  the  volatile 
matters  forward   and   assi-t    the    combustion)  from    behind 
The  U"'"be  contains  30  c.c.  of  decinormal    (or  4-normal) 
caustic  soda,  the  titration  being  performed  as  in  the  exami- 
nation   of  gas,    but    with    correspondingly   stronger    acid. 
Some  care  is  needed  during   the   distillation   of  the  volal  I 
matter,  which  for  0 •  5  grm.  of  coal  will  take  20  minutes,  a 
further  10  minutes  being  required  for  burning  off  the  fixed 
carbon.     For  coke,  a  current  of  oxygen  is  preferable  to  air. 

Suitably  modified,  it  might,  in  the  opinion  of  the  author, 
be  possible  by  this  method,  with  an  inert  gas.  to  distil  off 
the  volatile  matter  and  weigh  the  fixed  carbon  before  com- 
pleting the  sulphur  determination.— C.  S. 

Iron,     The    Colorimetric    Estimation    of    Tract  s    oj 
Wines,  §'c],   by    means  of  Potassium    Sulpkocyanide. 
A.  Borntrager.     Chem.  Zeit.  189ti,  398— 399. 

i  )m  hundred  c.c.  of  the  wine  to  he  examined  are  evaporated 
and  the  residue  completely  reduced  to  ash.  This  is  dis- 
solved in  water  acidified  with  5  c.c.  of  dilute  hydrochloric 
acid  (sp.  gr.  l-l),  and  the  solution  made  up  to  100  c  . 
To  this  is  added  one-tenth  of  its  volume  of  a  10  per  cent, 
solution  of  potassium  sulpbocyanide,  and  the  colon 
compared  with  that  of  a  solution  of  ferric  chloride  (0-01 
grm.  l'e  in  1  litre),  to  which  the  same  proportion  of  pota- 
sium  sulpbocyanide  solution  has  been  added. 

The  ferric  chloride  solution  is  prepared  by  dissolving 
o- 1  gnu.  of  piano-wire  in  dilute  hydrochloric  acid,  oxidising 
with  nitric  acid,  evaporating  with  excess  of  hydrochloric  a cii I. 
dissolving  in  water  with  just  sufficient  hydrochloric  acid  to 
five  a  clear  solution,  and  then,  after  the  further  addition  of 
100  c.c.  of  dilute  hydrochloric  acid,  making  up  to  1  litre 
I"or  making  the  estimation.  10  c.c.  of  this  solution 
taken,  2  c.c.  of  dilute  hydrochloric  acid  added,  and  the  w  1 
diluted  to  inn  ,  .,-. 

The  author  has  found  that  the  salts  commonly  present  in 
wine-ash  do  not  affect  the  accuracy  of  this  methi  d. 

It  may  be  added  that  the  comparison  of  the  colour-  of 
the  solutions  is  conveniently  effected  by  diluting  the  darker 
solution  until  the  colours  of  the  two  become  the  -ame. 

-A.  I..  S. 

Mall,    Estimation   of   Ready-formed   Sugars   of      G.    II. 

Morris.  J.  Fed.  Inst.  Brewing,  1896,  2,  224—244. 
The  following  experiments  were  carried  out  in  order  to- 
find  a  method  by  which  the  true  ready-formed  sugars  could 
be  easily  and  directly  determined  for  commercial  purposes 
In  the  first  place,  the  author  ascertained  the  time  required 
to  extract  the  whole  of  the  ready-formed  sugar-  without  the 
products  of  diastatic  action.  For  this  purpose,  ground  malt 
digested  with  water,  portion-  of  the  extracts  were 
withdrawn  at  stated  intervals,  and  the  specific  gravities 
were  determined  after  filtration  ;  it  was  found  that  the 
maximum  extraction  is  finished  in  two  hours,  and  practically 
nothing  enters  into  solution  during  the  third  hour.  At  tie 
mil  of  this  time,  however,  there  is  a  considerable  increase, 
arising  from  diastatic  action  and  from  maltosi  entering  into 
solution.     To  show  that  there  was  no  diastatic  action  during 

the  three  hours,  comparative  mashes  were  made e  with 

0  ii.,  pel  e,nt.  salicylic  acid  solution,  the  other  with  water. 
Portions  of  the  first  "mash  were  taken  at  30  minutes'  intervals 
up  to  three  hours,  were  filtered  at  once,  the  filtrate  boiled. 
again  filtered,  made  up  to  the  original  volume,  and  the 
specific  gravity  taken.  The  aqueous  mash,  after  standing 
i1, hi  hour-,  was  treated  in  the  same  way.  flic  results 
showed  that  there  was  a  gradual  extraction  which  decreasi  d 
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in  amount  as  the  time  of  digestion  was  prolonged,  and  that 
the  specific  gravity  of  the  three  hours'  water  mash  was  about 
the  same  as  that  of  the  salicylic  acid  mash  at  the  end  of 
two  hours.  Consequently,  the  0-03  per  cent,  solution  of 
salicylic  acid  had  a  greater  extractive  power  than  water,  and 
by  means  of  special  experiments  the  author  found  that 
a  0-2  to  0-25  per  cent,  solution  of  salicylic  acid  was 
required  to  extract  an  amount  of  matter  similar  to  that 
taken  up  by  water. 

When  malt  was  extracted  for  three  hours  witli  water  at 
temperatures  of  Co:.  70°,  80°  1-"..  the  matter  entering  into 
solution  was  greater  between  70=  and  80"  than  between 
60!  and  70°,  and  this  arises  from  the  action  of  diastase  on 
the  eroded  starch  granules. 

The  above-mentioned  experiments  demonstrate  that,  to 
obtain  accurate  comparative  results,  it  is  necessary  to 
conduct  all  extractions  at  one  definite  temperature  for  a 
constant  time;  and,  as  a  precaution,  a  solution  of  sali- 
cylic acid  sufficient  to  step  diastatic  action  may  be  employed 
in  place  of  water. 

An  unsuccessful  attempt  was  made  to  estimate  the  ready- 
formed  sugars  of  malt  by  determining  the  loss  of  gravity 
which  an  aqueous  malt  extract,  prepared  under  standard 
conditions,  undergoes  on  fermentation.  The  sugars  of  the 
aqueous  extract  were  next  compared  with  the  total  sugars 
extracted  by  alcohol  and  determined  by  O'SulUvan's 
method.  The  ready-formed  sugars  in  the  cold-water  mash 
were  estimated  by  difference  ami  fermentation  ;  in  addition 
to  this,  the  cane  sugar  was  estimated  by  inversion  n  ith  yeast. 
the  cupric  reduction  taken  after  inversion,  and  the  results, 
when  necessary,  corrected  for  unfermentable,  reducing,  and 
optical  substances.  A  close  agreement  exi>t-  between  the 
cane  sugar  in  the  alcoholic  and  aqueous  extracts  from  the 
same  malts.  The  ready-formed  sugars  determined  hy  fer- 
mentation are  greater  in  the  aqueous  than  in  the  alcoholic 
extract ;  this  is  also  the  case  with  the  total  sugars  estimated 
after  inversion  by  cupric  reduction.  These  results  indicate 
that  there  are  some  other  carbohydrate  substances  insoluble 
in  alcohol  but  soluble  in  water,  which  the  author  believes 
are  formed  simultaneously  with  the  true  sugars  iu  the 
germinating  grain  ;  and  the  same  conditions  which  favour  the 
production  of  an  excess  of  sugars  also  favour  an  excess  of 
these  substances.  It  is  therefore  not  correct  to  designate 
the  mixture  of  sugar  and  carbohydrate  matter  "  ready- 
formed  sugars'*;  the  term  "ready-formed  soluble  carbo- 
hydrates "  is  accordingly  employed  by  the  author  for  the 
constituents  of  a  cold  aqueous  extract  of  malt  other  than 
nitrogenous  matter,  ash,  and  acid.  There  is  a  fairly  con- 
stant relation  existing  between  the  ready-formed  soluble- 
carbohydrates  determined  by  difference  and  the  true  sugars 
of  a  malt,  which  may  be  employed  for  calculating  the  one 
into  the  other.  Since  no  such  relation  appears  to  exist 
between  the  ready-formed  soluble  carbohydrates  and  the 
sugars  determined  by  fermentation  from  the  cupric  reduction, 
the  latter  methods  may  also  give  inaccurate  and  misleading 
results. — J.  L.  B. 

Malt  atid  Seer  Worts,  Investigations  on  Nitrogenous 
Constituents  of.  E.  Ehrich.  Der  Bierbrauer,  1895, 
145—147,  161—163,  177—179. 

The  nitrogenous  constituents  of  barley-malt  and  wort  are 
generally  divided  into  three  groups,  albumins,  peptones, 
and  amides.  The  last  two  are  derived  from  the  first  by  the 
action  of  the  enzyme  peptase,  and  they  differ  by  their 
greater  solubility  and  power  of  diffusion.  This  change, 
which  is  known  as  peptonisation,  is  of  considerable 
importance  in  brewing  operations,  as  certain  albumins 
(glutin),  which  impede  or  prevent  the  clarification  of  beer, 
are  modified  and  converted  into  compounds,  valuable  as 
yeast  foods. 

The  author  has  investigated  methods  of  separating  the 
three  groups  of  nitrogenous  substances,  the  influence  of  the 
period  of  germination  on  the  growth  of  the  barley,  the 
effect  of  washing  on  the  nitrogenous  constituents  of  the 
wort;  and  the  behaviour  of  the  different  nitrogenous  bodies 
towards  yeasts. 

The  possibility  of  a  separation  of  the  different  groups  of 
nitrogenous  compounds  is  dependent  on  their  behaviour 
towards  certain  reagents.     Whilst  the  albumins  are  preci- 


pitated from  their  solutions  by  lead  aud  copper  salts,  tannin 
and  phosphotungstic  acid,  the  peptones  are  precipitated 
only  by  the  last  two  and  the  amides  by  neither. 

The    total  nitrogen   was    estimated    in   the   residue  from 
20  c.c.  of  a  wort.     250  c.c.  of  the  same  wort  were  bi  i 
with    basic    lead   acetate,    and,  after  cooling,   made   up  I  i 
500  c.c. :   when  it  had  stood  for  seven  or  eight  hours,  the 
precipitate  was  filtered,  hydrogen  sulphide  passed  into  the 
sulphate,  the   lead  sulphide  filtered   off,  and   the  nitrogeu 
determined    in    40   c.c.   of    the    filtrate.      The    numbers 
obtained  represent  the  nitrogen  from  peptones  and  amid 
and  the  difference  between  this  and  the  total  nitrogei 
the  wort,  the  nitrogen  due  to   albumin.    20  c.c.  of  tannin 
solution  were  next  added  to  80  c.c.  of  the  filtrate  containing 
peptones    and    amides;  when    the    solution    had  remained 
12  hours  after  the  removal  of  the  lead,  it  was  filtered,  an  I 
the  nitrogen  estimated   in  the  filtrate  ;    it  represents  thai 
due  to  amides. 

To  effect  a  separation  with  copper  hydroxide  and  phos- 
photungstic acid,  20  c.c.  of  the  wort  were  diluted  to  100  e.  , 
warmed,  10  c.c.  of  copper  hydroxide  added,  and  allowed 
to  stand  for  24  hours.  The  albuminoid  precipitate  v.  - 
filtered,  55  c.c.  of  the  filtrate  containing  the  peptones 
and  amides  were  evaporated,  and  the  nitrogen  determined 
in  the  residue.  To  50  c.c.  of  the  original  wort,  10  c.c.  il 
a  10  per  cent,  solution  of  sulphuric  acid  and  50  c.c.  of 
Hi  per  cent,  phosphotungstic  acid  were  added;  after  2  i 
minutes  the  precipitate  of  albumin  and  peptone  was  filtere  ! 
and  the  nitrogen  estimated  in  the  residue  obtained  from 
44  c.c.  of  the  nitrate.  A  comparison  of  the  results  reveals 
the  fact  that  basic  lead  acetate  precipitates  more  nitro- 
genous substances  than  copper  hydroxide,  and  phospho- 
tungstic acid  more  than  basic  lead  acetate  and  tannin 
together. 

The  peptones  and  amides  appear  to  have  the  same  value 
as  nutrient  material  for  yeasts,  and  in  this  respect  ai  i 
much  better  than  albumin. 

Experiments  on  the  influence  of  germination  on  tl  e 
soluble  nitrogenous  substances  of  the  barley,  show  th.  • 
peptonisation  of  the  albumins  takes  place ;  and  the  longe 
the  period  of  germination,  the  greater  is  the  amount  I 
nitrogenous  bodies  rendered  soluble.  Peptonisation  als 
proceeds  during  the  mashing  process,  the  most  favourable 
temperature  being  50°  C. — J.  L,  B. 

Sugars,  Influence  of  Temperature  on  the  Polarisation  of. 
Sachs  and  Xhoneux.     Zeits.  Riibenz.  Ind.  18U6,  46    26*. 

yVachtel  (<  >estcrr-Cngar.  Zeits.  fur  Zuckerind.  una 
Landwiith.  1878,  7,  42)  has  observed  that  sugar  solutions 
polarising  95  per  cent.,  exhibited  an  average  difference  of 
rotation  of  0-27°  between  10°  and  18'  C,  and  he  assignc  1 
the  cause  to  the  expansion  of  the  quart/,  w-edge  of 
polariscope.  Wartze  found  (Deutsch.  Zuckerind.  16  503) 
in  similar  solutions  a  difference  of  0'10°  for  every  2°  C. 
between  2°  and  40'  C.  The  authors  have  made  an  ex- 
haustive series  of  experiments  on  sugar  solutions  polarising 
about  95  per  cent,  betweeu  the  temperatures  of  14°  anl 
26"  C,  and  have  confirmed  Wartze'-  numbers.  If  the  flasks 
containing  the  sugar  solutions  be  made  up  to  100  c.c.  at 
the  same  or  even  a  higher  temperature  than  that  at  which 
the  solutions  are  polarised,  the  differences  in  the  readings 
are  considerably  decreased,  and  this  is  the  case  also  with 
diluted  sugar  solutions.  The  normal  quartz  plate  employed 
as  a  control,  gave  rotations  of  97-8,  97'9,  98-0,  98-1,  for 
10°— 20°,  20°— 30:,  30°— 40°,  40°— 50  C.  respectively, 
thus  showing  that  the  influence  of  temperature  is  of  little 
account. — J.  L.  B. 

Silk,  Weighting  Materials  in  ■  The  Quantitative  Estimation 

of.  H.  Silbermann.  Chem.  Z  it.  20,  472 — 473. 
The  author  has  previously  described  (Chem.  Zeit.  18, 
744—745  ;  this  Journal,  1894,  907)  the  methods  of 
qualitatively  examining  the  weighting  materials  in  silk,  aud 
in  the  present  paper  he  gives  directions  for  their  quantita- 
tive estimation. 

II  kite  or  Light-coloured  Silk. — The  sample  is  boiled 
several  times  in  distilled  water,  and  in  the  solution,  after 
inverting  cane-sugar  by  boiling  with  hydrochloric  acid, 
-ugar  is  estimated  by  means  of  Fehling's  solution,  magnesium 
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salts  by  precipitation  with  sodium  phosphate,  and  sodium 
sulphate  by  means  of  barium  chloride.  The]  silk  is  then 
reduced  to  ash,  and  the  ash,  after  weighing,  i-  dissolved  in 
hydrochloric  acid:  if  tin  be  the  only  metal  found  in  this 
solution,  the  weight  of  the  ash  multiplied  by  1  •  13  gives  the 
weight  of  hydrated  stannic  oxide  present  on  the  fibre. 
Another  method  of  estimating  the  tin  consists  iu  igniting 
the  silk  with  caustic  soda  and  potassium  nitrate  in  a 
porcelain  crucible.  (A  platinum  vessel  should  not  he  used, 
since  there  is  a  danger  that  with   insufficient  access  of  air, 

eduction  to  metallic  tin  might  take  place  with  conse- 
q  ten!  formation  of  an  easily  fusible  platinum-tin  alloy.) 
The  melt  is  dissolved  in  water,  acidified,  precipitated  with 
:    -    ind  the  sulphide  ignited  and  weighed  as  Sni  >... 

A  special  sample  of  the  silk  is  boiled  with  dilate 
hydrochloric  acid  to  dissolve  any  tannin  lakes  of  tin  or 
other  metals,  and  in  the  solution,  tannin  is  tested  for  by  the 
addition  of  an  excess  of  sodium  acetate  and  a  ferric  salt. 
It  tannin  lakes  be  present,  the  estimation  of  the  weighting 
i  -  onsists  in  (1)  precipitation  of  tannin  from  the 
aqueous  solution  with  gelatin  ;  ('J)  estimation  of  tannin  in 
tl    -    precipitate,   and   of   sugar.   &c.    in    the    filtrate;    (3) 

:essive  treatment  of  the  silk  with  dilute  hydrochloric 
and  sodium  carbonate,  and  precipitation  of  tannin  from 
both  solutions  by  means  of  gum  solution  ;  (4)  ignition  of 
the  silk  and  estimation  of  metallic  weighting.  If  the  ash 
1  ■  not  completely  soluble  in  hot  moderately  concentrated 
hydrochloric  acid,  it  may  contain  barium  sulphate  or  silieie 
:    if  both    are    present,   they    may    be    separated   by 

solving  the  latter  in  hydrofluoric  acid.  These  substances 
are  estimated  by  well-known  methods. 

Dark-colonml  Silk  may  contain  in  addition  to  the  above 
weighting  materials,  compounds  of  iron  and  chromium. 
The  ash  is  ignited  with  NaOH  and  KXO:1  whereby  tin 
chromium  are  converted  into  stannates  and  chromates 
respectively.  These  are  dissolved  out  with  water,  and  Fee(  » 
remains  as  an  insoluble  residue  ;  the  filtrate  is  acidified  with 
hydro  ihloric  acid,  tin  precipitated  by  H;S  and  chromium 
fri  m  the  filtrate  by  NaOH. 

/Hack  Silk. — The  quantitative  estimation  may  be  made  in 
twi  ways,  either  the  weighting  is  entirely  removed  from 
tl  e  -ilk.  and  estimated  by  the  loss  in  weight,  or  the  amount 
if  pure  silk  substance  in  the  sample  is  calculated  from  the 
result  of  a  nitrogen  estimation.  The  latter  method  gives 
I  re  accurate  results,  but  is  less  easy  to  carry  out. 
According  to  the  first  method,  the  sample  is  boiled 
alternately  in  solutions  of  caustic  soda  (20  grms  per  litre) 
and  hydrochloric  acid  (2.">n  grins,  per  litre),  each  treatment 
being  repeated  .J — 6  times.  Naturally  a  certain  loss  of 
silk  substance  must  occur,  thus  causing  the  amount  of 
weighting  to  appear  too  high.     By  this  treatment  all  foreign 

-tances  are  removed  except  a  small  quantity  of  metallic 
compounds  (afterwards  estimated  by  ignition)  and  mere 
traces  of  tannin  and  colouring  matter.  The  silk,  if  souple 
or  ecru,  is  finally  scoured  with  soap,  dried  and  weighed. 
In  all  cases  the  difficulty  arises  M  estimating  the  loss  in 
weight  of  the  silk  on  "boiling-oil."  This  may  be  taken 
approximately  as  25  per  cent,  for  "boiled-off"  silk,  8  per 
cent,  for  souple,  and  10  per  cent,  for  fancy  yarns. 

By  far  the  most  satisfactory  method  is  the  estimation  of 
nitrogen.  Weighting  materials  which  contain  nitrogen,  e.g., 
gelatin  and  Prussian  blue,  are  entirely  removed  by  alternately 
boiling  with  alkaline  carbonate  and  acid,  with  the  precaution 
that  for  souple  or  £cru  silk,  ammonia  or  ammonium  carbon- 
ate must  be  used,  and  not  sodium  carbonate.  The  silk  is 
then  dried  to  a  constant  weight  (about  2 grms.),  divided 
into  >ingle  fibres,  and  mixed  with  soda  lime  :  the  mixture  is 
ignited  in  a  combustion  tube  and  the  ammonia  collected 
by  means  of  HO,  and  estimated  voluim  finally  or  as  the 
platinum  doable  salt ;  or  the  nitrogen  maybe  estimated  by 
dahl's  method.  Pnre  silk  contains  IT-'",  per  cent,  of 
nitrogen;  for  souple  and  icru  this  of  course  includes  the 
fibroin  and  siricin.  The  amount  of  weighting  is  then  esti- 
mated by  difference.  The  analysis  must  be  very  carefully 
carried  oat,  special  car.  being  taken  that  the  reagents  used 
I  no  nitrogenous  impurities. 

Silk  fabrics  should  be  separated  into  warp  and  weft  and 
these  separately  analysed  ;  the  weft  as  a  rule  is  much  more 
heavily  weighted  than  the  warp.-  JR.  B.   B. 


Citronellal  (Cilronellie  Aldehyde}  Group  of  Compounds, 
Occnrrei.ee  of,  in  Essential  Oils.  F.  Tiemaun  and  11. 
Schmidt.  Her.  1890,  29,  903—926. 
The  major  portion  of  this  paper  is  devoted  to  experimen- 
tal and  theoretical  considerations  relating  to  the  chemical 
structure  of  citronellal,  citronellol,  &c.  (this  Journal,  1891, 
158,*  882;  1892,  935;  and  1804,  417).  The  facts  princi- 
pally bearing  on  this  que-tion  are  : — 

1.  Citronellal  (as  also  citronellol,  citronellic  acid,  ,v.c.), 
on  oxidation  with  chromic  acid,  yields  acetone  and  /8- 
methyl-adipiric  acid — 

HOX.(  'If.. I'll ,.<  If. i  II  J  i>  II 

CH, 

2.  Citronellal,    when    heated   with   acetic   anhydride,    is 
converted  into  an  isomeric  cyclic  alcohol,    which   agrees  in 
mo-t   of  its  properties  with,  and  i-   shown  to  possess 
same    structure    as,    pulegol.      These    facts    point   to    the 
following  formula; : — ■ 

(  itronellal — 

(CH  ).:C:CH.CH..CHs.CH.CHs.COH 
'I 
<  If, 
Citronellol — 

((  II  ,).(  :CH(CH2)2CH(CH3)CHJ.CHiOH,  &c. 

Incidentally,  it  is  shown  that  citronellol  exisls  in  two 
optically-opposed  modifications,  which,  on  oxidation,  yield 
the  corresponding  d-  and  /-/3-rnethyl-adipinic  acids  (a  - 
-  2  in  33  per  cent,  aqueous  solution  in  100  mm.  tub 
These  acids  arc  in  other  respects  identical,  both  melting  at 
84° — 85°  C.  ;  but.  when  mixed  in  equal  proportions  and 
crystallised,  an  inactive  (racemic)  form  is  obtained,  which 
is  somewhat  less  soluble  in  water,  and  melts  at  93 — 94  i  , 
•  if  greater  interest  is  the  discovery  that  citronellol,  like 
geraniol,  is  a  constituent  of  many  essential  nils,  notably  of 
geranium  oils,  rose  oil,  &c,  and  frequently  also  of  the 
"geraniol"  prepared  from  them.  That  these  oils  contain, 
besides  geraniol,  an  alcohol,  C^H^O,  has  indeed  been 
recognised  by  other  observers  (this  Journal,  1896,  298), 
and  in  the  case  of  rose  oil  the  alcoh  1  in  question  has  been 
isolated  and  is  known  as  "  rhodinol."  It  appears,  however, 
that  rhodinol  must  he  regarded  as  /-citronellol,  since  it 
yields  on  oxidation  /-fl-mcthyl-adipinic  acid  and  i> 
optically  the  antipode  of  (/-citronellol.  The  following 
method  of  detecting  and  estimating  citronellol  in  admix- 
ture with  geraniol  is  -tated  to  give  very  satisfactory  results  : 
— A  solution  of  100  parts  of  the  sample  under  examina- 
tion in  10(1  parts  .if  absolute  ether  is  cooled  aud  added 
very  gradually  lo  a  solution  (cooled  to  —  10  C.)  of 
60  parts  of  phosphorus  trichloride  in  100  parts  of  etber. 
Dining  this  operation  the  temperature  must  not  be  allowed 
to  rise  above  0°  C.  The  mixture  is  allowed  to  stand  for 
4 — .".  days  at  the  ordinary  temperature,  and  is  then  poured 
out  on  crushed  ice,  the  ethereal  layer  washed  several  times 
with  ice-water  and  agitated  vigorously  with  dilute  caustic 
soda  solution,  which  extracts  from  it  citronellol  (in  the 
form  of  a  chlorinated  phosphorus  ester-acid), leaving  behind 
gerauyl  chloride,  &c.  The  soda  solution  is  shaken  once  or 
twice  with  ether  to  remove  impurities,  rendered  strongly 
alkaline,  and  steam-distilled  in  order  to  separate  the  liberated 
citronellol.  The  yield  of  citronellol  is  quantitative  from 
samples  containing  not  less  than  20  per  cent,  of  gerauiol. 
rf-Citronellol  may  be  readily  prepared  in  this  way  from 
citronella  oil.  The  latter  is  first  treated  with  sodium  amal- 
gam in  order  to  reduce  the  citronellal  present,  and  the 
above  process  directly  applied  to  the  resulting  mixture  of 
ale. duds.  Appended  are  some  results  obtained  by  the 
method  : — 

Turkish  Ron  Oil. — The  ahohols  present  (80  per  ceut.) 
consisted  of: — Geraniol,  7.")  per  cent.  ;  /-citronellol,  2a  per 
cent.  The  latter  exhibited  the  following  properties  :  — 
B.  pt.  118  114  C.  under  1">  mm.  pressure:  sp.  gr.  at 
20  C.  0-8612;  refractive  index,  n„  =  1-45789;  o  =  — 
I  20*  in  lnn-min.  tube  (./-citronellol,  b.  pt.  117° — 118 
under  17  mm.  pressure;  sp.  gr.  at  17-5'  C.  =  0-8565; 
refractive  index,  u„  =  1-4J659  ;    [o]„  =   +  i'  0'). 
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Spanish  Geranium  Oil. — Total  alcohols,  70  per  cent., 
•consisting  of: — Geraniol,  65  per  cent. ;  </-  and  Z-citronellol, 
35  per  cent.,  the  /-mollification  predominating. 

African  Geranium  Oil  contains  75  per  cent,  of  alcohols, 
composed  of  geraniol,  80  per  cent. ;  </-  and  /-citronellol, 
20  per  cent. 

Reunion  Geranium  Oil. — Alcohols,  80  per  cent.,  con- 
taining geraniol,  50  per  cent.  ;  (/-  and  /-citronellol,  50  per 
cent,  (contaminated  with  traces  of  an  alcohol  resembling, 
and  probably  identical  with,  linalool).  lteuniol,  obtained 
3  Hesse  from  reunion  geranium  oil,  and  considered  by 
(him  to  be  a  distinct  alcohol,  was  found  also  to  be  a  mix- 
ture of  geraniol  and  citronellols,  the  /  variety  predominating. 

— h.  x.  r. 

Depilatories,  <  'hemistry  of.     J.  v.  Schroeder  and 
W.  Schmitz-Dumont.     Dingler's  polyt.  J.  189ti,  300,  161. 

See  under  XIV.,  page  543. 

XXIY.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Bidiphenylene     Ethylene     and     Bidiphenylene    Ethane. 

C.  Graebe  and  H.Stindt.  Annalen,  1890,  291,  1—8. 
Ix  a  previous  communication  (this  Journal,  1893,  186) 
one  of  the  authors  referred  to  the  red  hydrocarbon  C.26H1£ 
■obtained  by  He  la  Harpe  and  van  Dorp  by  passing  fluorene 
over  lead  oxide.  He  also  described  its  preparation  in 
■detail,  and  the  authors,  in  repeating  the  experiments, 
succeeded  in  obtaining  most  successful  results  as  far  as 
yield  is  concerned.  It  w  :is  found  that  the  formation  of 
bidiphenylene  ethane  takes  place  in  the  first  part  ot  the 
■reaction;  this  eompouud  is  then  further  oxidised  into  the 
ethene  body.  When  bidiphenylene  ethene  is  fused  with 
potash,  o-diphenylcarboxylic  acid  is  obtained.  It  forms 
white  crystals,  melting  at  110  .  Nitric  acid  gives  rise  to 
the  formation  of  an  additive  compound,  crystallising  in 
yellow  needles,  which  melt  at  184: — 185°.  It  is  reconverted 
into  the  red  hydrocarbon  on  boiling  in  an  alcoholic  solution 
of  potash.  The  dibromide  mentioned  in  the  former  paper 
is  decomposed  when  heated  in  steam  at  1 50',  -with  partial 
formation  of  the  ether  of  bidiphenylene  ethene. 

Bidiphenylene  ethane,  C.:,;Hn,  is  obtained  by  beating 
fluorene  with  lead  oxide  at  250° — 280°  for  two  hours.  It 
melts  at  24ii  (corr.),  dissolves  sparingly  in  alcohol  and 
•ether,  more  readily  in  hot  benzene  and  glacial  acetic  acid. 

— D.  I!. 

Sulphochromous  Acid,  a  New   Chromium    Compound. 
A.  Kecoura.     Bull.  Soc.  Chini.  1896,  15,  315—321. 

A  new  compound,  termed  by  the  author  sulphochromic 
hydrate,  is  formed  by  heating  chromic  sulphate  (1  mol.) 
with  sulphuric  acid  "(4— 6  mols. )  at  115°— 120°  for  1  —  2 
days  ;  or  by  heating  chromotetrasulphuric  acid — 

Cr2(S04)3-4H2S04, 

<Comptes  rend.  1893,  9,  586),  at  140° — 150",  so  long  as 
sulphuric  acid  is  evolved.  In  the  latter  case,  the  compound 
is  obtained  as  a  grey  powder,  of  the  formula  — 

(SO:t)4Cr,,0.,(OH)2,  Aq. 

It  differs  from  the  chromosulphuric  acids  previously 
prepared,  in  the  following  respects  : — 

(i.)  Its  aqueous  solution  is  opalescent  and  nearly  colour- 
less. 

(ii.)  On  standing  in  a  closed  vessel,  its  aqueous  solution 
■gelatinises. 

(iii.)  A  freshly  prepared  solution  when  heated  to  100°, 
gelatinises,  and  then  deposits  a  floeculent  precipitate. 

(iv.)  A  pale  green  precipitate  is  produced  on  adding  any 
strong  acid  to  its  aqueous  solution. 

(v.)  It  precipitates  all  metallic  elements  and  ammonia, 
the  precipitates  having  the  general  formula — ■ 

(SO;i)4CrA(OM),, 

in  which  M  represents  a  monovalent  element. 

The  bases  in  these  precipitates  are  combined  with  the 
chromic  hydroxide  and  not  with  the  sulphuric  acid. 

Sulphochromic  hydrate  is  a  powerful  acid.  It  displaces 
sulphuric  acid  from  its  salts. — E.  B. 


Sodium  Thiosulphate,  Solubility  of,  in  Alcohol. 
P.  Parmentier.     Comptes  rend.  1896,  122,  135—137. 

The  three  modifications  of  sodium  thiosulphate  (ordinary, 
modification  of  m.p.  32°,  and  superfused)  vary  in  their 
solubility  in  alcohol.  Thus,  in  80  per  cent,  alcohol  they 
dissolve  in  the  ratio  of  1 1  •  4  :  10  '6:71,  these  being  the 
numbers  cf  c.c.  of  a  0*1  per  cent,  solution  of  iodine  required 
to  oxidise  10  c.c.  of  the  filtered  alcoholic'  solutions.  In  the 
case  of  the  superfused  salt,  the  solubility  is  influenced  by 
mass  action,  the  solubility  increasing  with  the  volume  of 
alcohol  employed. — ¥..  B. 

Schlippe's  Salt,  Preparation  of.     L.  Prunier.     Jburn. 
Pharm.  Chim.  16,  289—290. 

Purified  antimony  sulphide  is  melted  with  a  third  of  its 
weight  of  sulphur.  The  product,  principally  consisting  of 
pentasulphide,  is  cooled,  powdered,  and  heated  to  boiling 
with  a  solution  of  crystallised  sodium  monosulphide  1 2 
parts  in  5  parts  of  water).  The  pentasulphide  combines 
with  the  sodium  sulphide  forming  sodium  sulphoantimoniate 
(Schlippe's  salt).  The  solution  is  cooled,  filtered  off  from 
a  trace  of  black  oxysulphide  and  evaporated  down,  when 
the  Schlippe's  salt  crystallises  out. — J.  G.  W. 

Magnesia,  A  Basic  Nitrate  of.     G.  Didier.     Comptes 
rend.  1896, 122,  935—936. 

To  a  solution  of  200  grms.  of  the  hydrated  neutral  nitrate 
of  magnesia  in  150  c.c.  of  water,  maintained  at  100  C, 
10  c.c.  of  pure  caustic  magnesia, — obtained  by  calcining 
the  bicarbonate  for  some  hours  at  350° — 400°  C, — wen 
gradually  added.  The  greater  part  of  the  magnesia 
dissolved,  the  temperature  of  the  liquid  was  then  raised 
to  150°  and  the  solution  filtered.  On  cooling  in  well- 
corked  flasks,  the  solution  remained  for  some  time  in  a 
state  of  supersaturation,  but  gradually  became  almost 
solid  from  the  formation  of  a  floeculent  precipitate. 
Separated  by  filtration  with  the  pump  and  subsequently 
pressed  between  filter-paper,  this  precipitate  had  the  com- 
position 3MgO,  N205,  5H30.  Cold  water  decomposes 
this  salt  completely  into  magnesium  nitrate  and  magnesium 
hydrate.     Absolute  alcohol  has  a  similar  effect. — L.  T.  T. 

New  Oxydase  or  Soluble  Oxidising  Vegetable  Ferment. 
G.  Bertrand.     Bull.  Soc.  Chim.  1896,  793—797. 

It  is  well  known  that  the  juice  of  beet  root  rapidly  turns 
red  and  finally  black  on  exposure  to  air,  and  this  property 
is  shared  by  the  juice  from  other  vegetable  roots,  such  as 
dahlia,  potato,  and  from  certain  fungi,  such  as  russula 
nigricans  (mushroom).  The  coloration  is  due  to  the 
oxidation  of  the  tyrosin  under  the  influence  of  a  soluble 
ferment  different  from  laccase,  which  the  author  terms 
tyrosinase.  This  substance,  which  is  very  unstable,  cannot 
be  extracted  from  beet-  or  dahlia-root ;  but  certain  fungi, 
such  as  russula  fatens,  r.  vivescens,  r.  cyanoxantha,  &c, 
when  macerated  and  extracted  with  water,  give  a  solution 
I  which  blackens  tyrosin  with  absorption  of  oxygen. 
Tyrosin,  however,  can  he  extracted  from  the  juice  of 
dahlia  tubers,  and  is  identical  with  that  of  animal  origin. 
The  yield  is  about  0'5  grm.  from  a  litre  of  extract. — T.A.L. 


^Irtu  Books. 


Jaiirbicii  dee  Elektrociiemie.  Berichte  iiber  die  Fort- 
schritte  des  Jahres  1895.  Im  wissensehaftliehcn  Theile, 
bearheitet  von  Dr.  W.  Nekxst  ;  Im  technischen  Theile, 
bearbeitet  von  Dr.  W.  Borchees.  II.  Jahrgang.  Ver- 
lag  von  Wm.  Knapp,  Halle  a/S.  1896.  Price  12s. 
H.  Grevel  and  Co.,  33,  King  Street,  Covent  Garden, 
London,  W.C. 

8vo  volume  in  paper  cover,  containing  preface,  table  of 
contents,  text  filling  280  pages,  and  illustrated  with  197 
engravings,  and  alphabetical  indexes  of  authors  and  subject- 
matter.  Part  I.,  or  the  portion  of  the  work  relating  to 
the  Science  of  Electrochemistry,  for  which  Dr.  Nernst  is 
responsible,  contains  36  pages  ;  whilst  Part  II.,  which  has 
been  written  by  Dr.  Botchers  and  relates  to  Electrochemical 
Technology,  extends  from  page  39  to  page  280. 

The  classification  adopted,  indicates  the  nature  and  general 
trend   of    the   work,  and  is  as    follows : — I.  Scientific 
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PORTION.  —  Electrolytic  Conductivity  and  Dissociation. 
Theory  of  Galvanic  Current  Production  and  Polarisation. 
Electro-capillarity.     Instruments  for  I  tniealMea- 

Burement.  II.  Special  and  Technical  Electrochemistry. 
Production  of  Electrical  Energy.  Accumulators.  Electro- 
magnetic Preparation.  Eleetrothermic  Apparatus  and 
Methods.  Metalloids.  Metals.  A.  Special  Metallurgy. 
B.  Investigations  and  Propositions  of  General  Character. 
.  Metallurgical  [norganic  Compounds.   Organic 

Compounds.     Each  of  the     irion    chapters  connected  with 
Electrochemical  Technology  ends  with  an  appropriate  li— t  of 
.  German,  American,  and  liritisli. 

Chemibch-Techkisches  l.'i  i'i:i:ToniiM.  Uebersichtlicher 
Bericht  ilber  die  neuesten  Erfindnngen,  Eortschritte  und 
Verhesserungen  auf  dem  Gebiete  der  technischen  und 
industriellen  Chemie,  init  Hinweis  auf  Maschinen, 
Apparate  und  Litei'atur.  Heraiisgcgcben  von  Dr.  Emu. 
Jacobsejt.  34.  Jahrgang.  1895.  Zweites  Halbjahr. 
Zweite  ILilfte.  Schluss.  Mit  in  den  Text  gedruckten 
Dlustrationen.  Hermann  Heyfelder,  11.  Gaertner's  Ver- 
lagsbuchhundlung,  Schonebergerstr.  26,  Berlin,  S.W. 
H.  Grevel  and  Co.,  3:!.  King  Street,  Covent  Garden, 
London. 

The  second   issue  for  the   second  half-year  of  180.1   of   Dr. 

.Taeobsen's  Repertory  of  Chemieal  Technology,  containing 

reports  of  tlie  progress  of  the  following  branches  of  chemical 

industry: — I.    Foodstuffs.     II.  Paper.     III.    Photography. 

IV.  Residuals;  Manures;    Disinfection   and  Sanitation.      V. 

Soaps.     VI.    Explosives  and   Matches.     VII.    Preparation 

and  Purification  of  Chemicals.     VIII.  Chemical  Analysis; 

IX.  Apparatus,  Machinery,  Electrotechnology  and  Thermo- 

technology.    X.  Appendix.    Adulteration  of  Trade  Products, 

&e.     New  Looks. 

This  being  the   closing  number   for  189S,  an  alphabetical 

index  is  given.     The  volume  contains  234  pages   of  matter. 

and  is  illustrated  with  woodcuts. 

NiTRO-ExpLosrvES.  A  Practical  Treatise  concerning  the 
Properties.  Manufacture,  and  Analysis  of  Nitrated  Sub- 
stances, including  the  Fulminates, Smokeless  Powders, i 

Celluloid.     By  P.  Gerai  6  Sanfohd,  Consulting  Chemist 

to  the  Cotton   Powder  Co.,  Limited.     Crosby,  Lockwood, 

and  Son,  7,  Stationers'  Hall  Court,  Ludgate  Hill.     1896. 

Price  B.v. 

This  work,   an    Svo    volume,   bound   in   cloth,  is   devoted 

to  the   subject  of  the  properties,  manufacture,  and  methods 

of  analysis  of  the  various  uitro-explosives.     It  numbers  264 

pages  of  subject-matter,  illustrated  with  43  wood  engravings, 

and  terminates  with  an  alphabetical  index  of  subject-matter. 

The  subject-matter   is   divided  into  chapters,  which  treat  of 

the  following  leading  themes,  taken    in    the    order  given  : 

— I.    Introduction.       II.   Nitroglycerin.       III.    Dynamite. 

IV.  Nitro-cellulose,  &c.  V.  Nitrobenzol,  Eoburite,  Bellite, 
Picric  Acid, &c.  The  Fulminates.  VI.  Smokeless  Powders 
in  General.  VII.  Analysis  of  Explosives.  VIII.  Firing 
Point  of  Explosives.  IX.  Determination  of  the  Relative 
Strength  of  Explosives. 

Chemistry  in  Duii    I. in.     Popular  Lectures.     I5y  Dr. 

Lassak  i  ohn,  Professor  in  the  University  of  Konigsberg. 

Translated  bj  M.  M.  Pattisoh  Mi  in,  M.A.     H.  Grevel 

and  Co.,  33,  King  Street  Covent  Garden,  London.      1896. 

Price  6s. 
I'm-  work  commences  with  the  translator'.-  preface,  and  a 
table  of  contents,  after  which  follow  the  text,  covering  316 
pages,  and  the  alphabetical  index.  The  work  is  illustrated 
i  21  wood  cuts.  As  stated  by  the  translator,  "This  book 
embodies  the  substance  of  a  course  of  lectures  delivered  b.v 
Dr.  Lassar-Cohn,  to  a  society  in  Konigsberg,  modelled  on 
the  celebrated  Humboldt  Academy  of  Berlin."  There  are 
12  lectures  in  all.  ami  the  leading  idea  in  each  of  these  will 
found  in  the  following  synopsis  of  content-  : — Leciurb 

I.  Breathing,  Physics  and  Chemistry,  Air.  Combustion, &c. 

II.  Mature  of  Flame,  Candles,   Illuminating   Agents.  &c. 

III.  Food  of  Plants,  Manuring,  Food  of  Men  and  Animals. 
c>e.      IV.    Mixed    Diet.     Butter.     Margarine,     Starch,    c-c. 

V.  Quantity  of  Food  to  be  Consumed,  Fermentation,  W 
Alcohol.     VI.  Wine  Vinegar,   Wood  Vinegar,   Acetic  Acid, 


Explosives,  &c.  VII.  Tanning,  Leather,  &c,  Dyestuffs 
and  Dyeing,  &c.  VIII.  Oil  Painting,  Oils,  Varnishes,  and 
Inks,  &c.  IX.  Potash  and  Soda,  Sulphuric  Acid.  X.  Glass 
Mirrors,  Clay,  Bricks,  Mortars,  &c.  XT.  Xoble  and  Base 
Metals,  ( IreB, Metallurgj .  XII.  Alloys, Coinage,  Alk 
Methane,  Acetylene,  Artificial  Febrifuges,  &c. 

FORTSCHRITTJ  "i  K  ThEERFAHBENFABRIKATION  USD  \  nii- 
WASDTm  I  mi  -  i  i.ii /wkiol.  Is'.iu — 1894.  An  der 
Hand  del  systematisch  geordneten  und  mit  kritischen 
Anmerknngen  versehenen  Deutschen  Reichs-Patente. 
Dargestellt  von  Dr.  IV  Fkeedlaxdee,  Vorstand  der 
ebeniischen  Abtbeilungdes  k.k.  tecbnologischen  Get 
museum-  in  Wien.  Dritter  Theil.  Verlag  von  Julius 
Springer,  Berlin.  II.  Grev  I  ami  i.e.  33,  King  - 
Covent  Garden,  Loudon.     1896.     Price  2/. 

Large  8vo  volume  in  paper  cover,  containing  dedication 
(to  Prof.  Ad.  von  Baeyer),  preface,  table  of  contents,  an  1 
subject-matter  filling  1024  pages.  The  work  ends  with  a 
full  alphabetical  index  of  subject-matter,  preceded  by  one  of 
patentees,  and  this  again  by  a  list  of  patent-  taken  out  in 
the  period  1890 — 1894,  with  references  to  the  abstracts  oi 
these  patents  given  in  the  body  of  the  work.  The  work  as 
a  whole  is  a  compilation  of  all  the  patents  relating  to  dye. 
stuffs,  the  materials  therefor,  and  to  various  other  organic 
chemicals.  The  classification  is  as  follows  : — Intermediate 
Products  of  the  Coal-Tar  Industry  (  page  1  to  66).  Di-  and 
Triphenylmethane  Colouring  Blatters  (page  67  to  187). 
Anthracene  Colours  (page  1SS  to  273).  Indigo  Blue  (page 
2,  I  to2s7).  Acridine  (Quinoline)  Colours  (page  280  i 
297).  Quinone-imido  Colours  (page  298 — 401).  Naphtha- 
lene Derivatives  (page  102  to  520).  A/o  Colours 
521—  SOI ).  Nitro-  and  Nitroso  Colour-  |  page  B02  ' 
Pharmaceutical  Products  (page  813  to  998).  Appendix 
(page  999  to  1017). 

With  regard  to  the  azo  colours  generally,  these  maybe 
more  particularly  sub-divided  as  follows  : — Wool  Dyestuffs 
(534  to6U21.  Diazo  Dyestuffs  D\eing  on  Mordants  (  cos  ,, 
6501.  Cotton  Dyestuffs  from  Benzidine,  Tolidine,  &c.  (652 
to  733).  Cotton  Dyestuffs  of  the  Bismarck  Brown  type. 
Primuline  Colours,  &c.  (737  to  800).  The  Pharmaceutical 
Products  may  be  more  particularly  classified  as  follows  :  — 
Hydroxy  carbonic  Acids  (821  to  843).  Pyrocatechol  and 
its' Derivatives  (St  I  to  869).  Iodised  Compounds  (869  to 
877).  Scented  Substances  (878  to  900).  Saccharine  and 
Similar  Bodies  (900  to  90(1).  Compounds  of  the  Phenacetine 
Type  (908  to  921).  Pyrazol  Derivatives  (925  to  945). 
Piperazine  and  its  Qomolognes  ('.146  to  955).  Quinoline- 
and  [soquinoline  Derivatives,  &c.  ('.157  to  997  I, 

A    DlCTIONARl     oi  ■   Cm  mii   m     So    iinilll-.       [nORGAOTC. 

By  Arthdr  Mi  --i  \..i  u  C"mi  \ ,  I'n.D.      Macmillan  and 
i  0.,  London  and  New  York.      18.96.     Price  15*. 

8vo  volume,  containing  preface,  explanatory  preface,  li-t  of 
abbreviations  and  references,  and  subject-matter  covering 
515  pages. 

In  the  preface  it  is  pointed  out  that  whilst  Peter  Shaw, 
of  London,  in  1731,  tir-t  plan  mil  u  li-t  of  Solubilities,  based 
on  tin  fact  that  "  water  as  a  menstruum  dissolve-  more  of 
one  body  and  less  of  another,"  it  was  many  years  later  befon 
Prof.  I.  II.  Ston  i  i  J  Amelia,  first  undertook  to  carry  out 
the  idea.  This  he  did  In  his  "  Dictionary  of  Solubilities  ot 
Chemical  Substanci  -."  published  in  18(14.  The  limited 
edition  of  this  work  was,  however,  soon  exhausted,  and  the- 
book  went  out  of  print.  Hence,  a-  the  author  show-,  after 
the  lapse  oi  SO  years,  practical!}  a  new  work  needed  com- 
pilation.  No  less  than  120  journals,  dictionaries,  &c,  are 
mentioned  as  work-  of  reference.  The  author  points  out 
that  ii  has  been  found  impracticable  to  draw  a  sharp  line 
between  solution  and  decomposition,  and  the  term  "  Soluble  " 
has  in  general  been  used  where  a  solution  of  some  sort  is 
formed  bj  the  action  of  the  solvent.  The  author  draws 
attention  to  the  prevailing  lack  of  homogeneity  of  the 
existing  nomenclature,  and  states  thai  "  his  aim  has  been  in 
all  cases  to  follow  the  best  usage  rather  than  to  make  au 
absolutely  homogeneous  system  of  nomenclature  out  of  th.- 
existing  confusion."  Wiih  regard  to  the  formula?,  those 
used  bave  in  most  case-  been  tho-e  adopted  by  the  authors 
from  "bom  they  have  been  taken. 
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Dizionario  di  Merciologia  ad  (Jso  del  COMMERCIO, 
Arti  ki>  Industrie.  Descrizione.earatteri,  provenienza, 
estrazione,  usi  ed  applicazioni  dei  prodotti  naturali  e 
dell'industria,  saggi  per  identificarli  e  riconoseerne  le 
sofisticazioni,  con  specials  riguardo  ai  Ioro  dazi  doganali. 
Del  Dott.  Vittorio  Vim  vvecciiia,  con  la  collaborazione 
deiDott.  G.  Fabris  c  Prof.  C.  Hannau.  A.  Donatli. 
I  ii  no.i,  Italy.  II.  Grevol  and  Co.,  33,  King  Street,  Covent 
(harden,  London.     189G.     Price  15  frs. 

Italian  Dictionary  of  Chemical  Technology  in  the  form  of 
a  large  Svo  volume,  in  paper  covets,  with  preface,  table  of 
explanations  and  abbreviations,  and  subject-matter  filling 
7s.j  pages,  an  alphabetical  index  concluding  the  work. 
Besides  the  Italian  names  of  the  substances  described,  and 
immediately  following  them,  are  also  given  the  French, 
German,  and  English  names.  For  example,  the  heading 
for  Aluminium  Salts  is  thus  given  : — Alumillio  (Sail  di). 
5  Is  d' Aluminium.     Aluminium-salze.     Aluminium  Salts.) 


Crane  Import* 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Production  of  Salt  ih  Russia. 

The   United   States    Consul-General    at   St.    Petersburg 
states   that    when   deposits    of    salt    were    discovered    at 
Bardymkul,  in   the  region   of  Ferghana.  Turkestan,  in   the 
fall    of    1 S '. t r> .    Belgian    capitalists   without    delay  sent   out 
their  engineers  to  investigate  the  strength  of  the  beds,  and 
to  report  thereon.     The    examination   not   only  confirmed 
what  was  claimed  before,  but  proved  the  beds  to  be  richer 
than  at  first  described.     The   engineers  estimated   that  an 
area  of  2  square  versts  (1  verst  —  0  663  mile)  contained  a 
milliard  poods    (36,112,000,000   lb.)    of  salt.     As    soon  as 
the  engineers  submitted   their  report,  the   capitalists  pro- 
cured,  at  the  close   of   1895,   a    permit    from   the    Russian 
Government  for  the  working  of  these  salt  beds.     This  they 
readily  received,  because  just  at   that  time   the   new  regula- 
tions of  the  Ministry  of  the  Interior,  concerning  the  leasing 
of  Government  salt  beds,  came   into  force.     The  company 
began    work    in   January    1896.      The    salt    is    gained   by 
dynamite  explosions,  then  put  into  bags,  and  sent  by  camels 
to  Samarcand,  239  miles,  and  thence,  by  the  Transcaspian 
Railway,   distributed   to  the  different  towns   on   this  line; 
and,  also,  over  Usun- Ada,  as  fir  as  Astrakhan,  and  to  Kura, 
mainly  for  salting  caviar.     The  salt  is  of  excellent  quality, 
as,  according    to  an   analysis,    it    is   superior  to    the   best 
quality   of    English   salt.      It  is  especially   fit   for    salting 
caviar  and  sau>age   casings,  because  it  leaves  no  spots  after 
the  salting.       Russia   imports   about   one   and  half  million 
poods  (54,168,000  lb.)  of  foreign  salt  through   the  ports  of 
the  Baltic  Sea,  which  this  company  hopes  to  supply,  because 
it   expects   to    be  able  to  deliver  the   Russian  salt    at    St. 
Petersburg  at  2-40   roubles   per  pood.     This   price  will  be 
the   same  as   is  paid  for  the  best   English   salt,   with  the 
difference  that  the  English  salt  contains  a  percentage   of 
other  chemical  substances,  whereas  the  Bardymkul  salt  is 
entirely   pure.      It  is    the   intention   of    this    company    to 
supply  India  with  salt.     India  offers  an  immense  market, 
having  no  salt  of  its  own.     It  is  stated  that   the  80,000,000 
poods    (2,888,960,000   lb.)  which   are  yearly  imported  are 
not  sufficient  to  supply  the  demand.     Salt  costs   in  India, 
without   the    duty,   3-S7  roubles  per  pood.     Under   these 
conditions  the  company  will  have  an  excellent  chance  for 
a  large  sale  of  salt   in  India,  because  it   can  have  the  salt 
transported  at  cheap  rates  through  Samarcand,  Usun -Ada, 
Baku,  Batoum,  &c.     It  will  have  a  still  better  chance  when 
the  Samarcand-Kokand-Marghelan  Railway,  with  a  line  to 
Krasnovodsk,  on  the  Caspian  Sea,  is  built,  for  the  salt  beds 
will  be  only  from  13  to   15   miles  from   the  railroad  station 
at  Potar  of  the  new  line,  and  1,100  miles  by  rail  from  Usun- 
Ada.     On  the  Transcaspian  Railway  a  new  reduced  tariff 
of  23-45  copecks  per  pood  is  now  in  force  for  all   kinds  of 
freight  from  Samarcand  to  Usun-Ada,  and   from   the  latter 
place  to  Baku  the  freight  on  salt  amounts  to  only  4  copecks 
per   pood.     Such   cheap    rates   will    give   the   Bardymkul 
company    an   advantage  in  both    the    home  and  foreign 
markets. 


Exports  of  Caoutchouc  from  Para  (Brazii 
Board  of  Trade  Journal,  July  1896,  72. 
A    despatch    has    been    received    from    II. M.     Charge 
d' Affaires    in     Brazil,   enclosing   table    of    the    exports 

caoutchouc  from  I'ara  during  the  past  30  years,  which  lias 
been  prepared  from  official  sources. 


Years. 


Value. 


MillVis. 

is,;:,  ,;,; 

3,810,91-1 

Wi-71 

6,503/1  16 

1875-76 

5,194,001 

1880  SI 

11,499,709 

IN-.'    - 

1  1,812, 

1890-91 

928 

1894 

87,447,371 

GENERAL   TRADE  NOTES. 
Para  Rubiiki;  in  Ceylon-. 
Board  of  Trade  Journal,  July  1896,  94. 
The  Ceylon   Observer  notes   that  an  interesting  experi- 
ment in  the   cultivation  of   I'ara  rubber  is  being  made  on 
the  Halwatura  estate,  in   the   Kalutara   district.     About  a 
year  ago  Messrs.   Finlay,   Muir,  and  Co.  purchased  some 
50,000    plants,    which    were     planted    on     Halwatura    by 
Mr.    Hendry.     The    trees,    it    is    said,    show    a    surprising 
growth  and,  like  those  on  the   Government's  experimental 
plantation  in  the  same  district,  promise  well. 

Chrome  Mixes  in  Turret. 
Chamber  of  Commerce  Journal,  June  1896,  107. 
The  working  of  chrome  mine-,  which  are  largely  found 
in  Macedonia,  has.  according  to  the  French  Consul  at 
Salon ica,  taken  a  certain  development  by  reason  of  the 
facilities  for  transport  resulting  from  the  creation  of  rail- 
ways, which  have  enabled  exporters  to  deliver  this  ore  at 
the  ports  of  embarkation  on  conditions  permitting  them  to 
compete  on  various  markets  with  other  producing  countries. 
The  chrome  mines  at  present  worked  are  mostly  situate  in 
tlie  Monastir  and  Kossovo  regions  of  Macedonia,  and  the 
ore  extracted  contains,  according  to  analyses  to  which  it 
has  been  submitted,  some  45  to  55  per  cent,  of  oxide  of 
chrome.  The  best  qualities  give  the  following  composi- 
tion:— Oxide  of  chrome,  55  per  cent.;  protoxide  of  iron, 
13  per  cent.;  alumina.  10  per  cent.;  magnesia,  15  per 
cent.;  and  silica,  7  per  cent.  In  poorer  ores  there  is  less 
oxide  of  chrome,  alumina,  and  magnesia,  and  consequently 
more  iron  and  silica.  Germany  takes  first  place  as  a 
customer  for  the  ores,  followed  by  England  and  Austria  ;  a 
long  way  after  France  takes  a  few  tons.  Salonica  is  the 
chief  dealing  place,  each  year's  export  reaching  to  10  or  82 
thousand  tons,  which  are  sold  at  an  average  rate  of  107  fcs. 
50  c.  per  ton  f.o.b.  in  one  of  the  ports  of  the  importing 
country.  The  several  conditions  of  payment  are :  75  per 
cent,  of  the  value  against  documents,  and  the  remainder 
after  analysis  by  an  expert  agreed  by  the  parties.  An 
increase  or  decrease  of  3  frs.  in  the  value  per  degree  of 
richness  of  the  ore  is  made  according  as  the  expertise  shows 
the  ore  to  be  richer  or  poorer.  Macedonian  chrome,  in 
addition  to  its  richness  in  oxide,  is  said  also  to  possess  the 
further  advantage  of  being  very  friable. 


BOARD  OF  TRADE  RETURNS. 

Summary  of  Imports. 

Articles. 

Month  ending  30tli  June 

1895. 

189li. 

£                        £ 
1,745,343                147&SEA 

r,i  207 

631,503 

3,676,176 

497,063 

614,689 

Raw   materials  for  non-textile  in- 
dustries. 

Total  value  of  all  imports 

1,499,017 

33,894,581 

35,220,255 

568 
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Summary  of  Exports. 


Month  ending  30th  June 

Articles. 

1S95. 

1896. 

Metals  (other  than  machinery)  — 

C 
2.374,712 

668,798 
2,822,368 

£ 
3,034,046 
681,237 

2,840,879 

17,800,100 

20,530,053 

Imports  of  Metals  for  Month  ending 
30tii  June. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Copper:— 

Regulus „ 

Unwrought , 

Iron  :— 

Ore 

Bolt.  bar.  4e 

srrrl.  unwrought. .  „ 
Lead,  pig  and  sheet     „ 

Pyrites 

Quicksilver Lb. 

Tin Cwt. 

10,039 
12,498 
5,007 

350,062 

6,947 

12,123 
60.929 
107,100 

57,253 
7.11 17 

1,609 

5,123 
5,290 

5<H,x56 
7,712 
2,35 1 
12,808 
47,792 
10,427 

15,170 

£ 
55,006 
301,355 
212,462 

231,530 

54.412 

8,280 

1211,237 
84,425 
39J96 

155.970 

179.9SS 

£ 

73.307 
123,348 
259,868 

352,455 
58,388 
16,996 

138,898 

S2.741 

3,393 

110,172 

135.856 

6,985        105.075        111, :,oi 

Other  articles  . . .  Value  £ 

197,409 

205,950 

Total  value  of  metals 

•• 

" 

1,745,345 

1,675,956 

Imports  of  Chemicals  and  Dykstuffs  for  Month 
ending  30th  Jink. 


Quantities. 

Values. 

Articles. 

1895. 

1896. 

1895. 

1896. 

£ 

£ 

32,631 
38.913 

18,715 

45,093 

11.592 
17,858 

10,990 

Bark  (tanners',  &e.)     „ 

21,007 

Brimstone 

37.H71 

12,858 

8,906 

2,832 

108,146 

131,671 

Cochineal Cwt. 

56 

167 

329 

1,049 

Cutch  and  gambier  Tons 

795 

1,266 

17,875 

27,685 

Alizarin Value  £ 

21,455 

21.215 

Anilin  and  other     „ 

28,466 

39,126 

Indigo Cwt. 

3, 107 

i/.so 

37,936 

53,790 

Nitrate  of  potash  .      „ 

16,979 

25,676 

15,434 

21,117 

2,967 

2,953 

33,002 

31,521 

Other  articles. . .  Value  £ 

1         " 

160,209 

401,207 

1351061 

Total  value  of  chemicals 

497,063 

Imports  of  Oils  for  Month  ending  30th  June. 


Articles. 

Quantities. 

Values. 

1895. 

1S96. 

1895. 

1893. 

14,333 

1,514 

163,491 

2,646 
2, 106 
262160 

13.312 

1,766 

107.062 

13,191,061 

1,983 

1,173 

£ 

17,601 
63,268 
160345 
205,670 
52,093 
1 1,7  49 

71,692 

« 
15440 
66,616 
107,366 

Petroleum Gall. 

Turpentine Cwt. 

Other  articles  ..  Value  t 

248,624 

lo.sll 
21  17s 
50,527 
74,588 

Total  value  of  oils... 

.. 

61 1,539 

Imports   of    Raw    Materials    for    Non -Textile 
Indvstries  for  Month  ending  30rn  Jim.. 


Articles. 


Quantities. 


1893. 


1896. 


Values. 


1 B95. 


Bark,  Peruvian  . .   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum : — 

Arabic 

Lac.  &c „ 

Gutta-percha 

Hides,  raff : — 

Dry , 

Wet , 

Ivory 

Manure : — 

Guano Tons 

Bones  

Nitrate  of  soda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto , 

Pulp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin 

Tar Barrels 

Wood  : — 

lltjwn Loads 

Sa  wn ,. 

Staves 

Mahogany Tons 

Other  articles. . .  .Value  £ 


188 

4,469 
6,987 
3,018 

16,959 

108,104 

562 

6,812 

3,086 

5,660 

27,683 

26,829 

1,936 

13,098 

28,091 

173,365 

265.441 

8,770 

185,608 

191,034 

12,426 

1,862 


Total  value  . 


1.204 

s.s;,;-. 
6  267 

29.610 

51,966  I 

781  | 

6,669 
2,947 
6,295 

22.1  ss 

66,222 

1,866 

17,932 

27,180 

146,155 

219.117 

5,982 

256.291 
789,886 

15,101 
2,732 


£ 

5,352 
10,913 

2o|,H2 

10,675 
10.445 
25,288 


1896. 


£ 

15,762 

335,511 

23,111 
11.221 
16,81! 


117,513  76.959 

231.320        115,842 


.■,.-,,"12 

13,680 

50.594 

28,989 
18,210 
55,196 

45,197 
306,479 

1.17s 

338,563 

1,052,017 

16,021 

12,086 

789  138 


27,249 

HI,  57  1 

18,089 

17.012 
27,249 

138,899 
33,733 

220.784 
2,650 

518,224 
1,700,236 

23.433 


3,676,176      i  i 


Besides  the  above,  drugs  to  thevalue  of  71,8411.  were  import 
against  91,0842.  in  June  1895. 


Exports  of  Metals  (other  than  Machinery)  for 
month  ending  30th  juke. 


Articles. 


Brass Cwt. 

Copper  s— 
Unwrought...  •      „ 

Wrought 

Mixed  metal 

Hardware Value  i' 

Implements 

Iron  and  steel  ...    Tons 

Lead 

Plated  wares  ...  Value  £ 

Telegraph  wires .       .. 

Tin  Cwt. 

Zinc 

Other  articles  ..  \ 


Total  value  . 


Quantities. 

Values. 

1S95. 

1S96. 

1S95. 

1896. 

£ 

£ 

9,270 

9,840 

31,479 

89,127 

37.101 

12,!  B9 

S4.51  1 

105,055 

19.651 

69.898 

20,755 

7,814 

(4,664 

19.01 

142.379 

183,389 

.. 

10  .  i- 

26.-..111 

350.57.-. 

1,627,453 

2,260373 

6,199 

5,141 

58.27  I 

62.221 

.. 

29.602 

19380 

9,877 

9,274 

30.067 

16,860 

17,850 

10,445 

12,782 

60.743 

75,770 

•• 

2,374,016 

3,034,046 

Exports  of  Drugs   vnd  Chemicals  fob  Month 
ending  80th  June. 


Articles. 

Quantities. 

Val 

les. 

1895. 

1896. 

IS!  ",. 

1896. 

Bleaching  matei  ials    .. 

Che :al  manures   Tons 

Uedicini  s \  aiue  t 

Other  articles' 

130,166 

111,977 

23.590 

368,448 
102372 

20,117 

£ 
11  1,502 
39360 
1 18,263 

SI.. MO 
281364 

£ 
94383 

9  1.299 

121. MM 

89,422 

1      66S.7: 8 

681,237 
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Exports  of  Mi-,  i  i  i  lneous  Articles  for  Month 
ending  30th  June. 


Articles. 


Quant  ities. 


Values. 


1S95. 


1896. 


1 B95. 


Gunpowder Lb. 

sfc  res. .  Value  £ 

s Lb, 

Caoutchouc Value  £ 

Dt 

Products  of  coal  Value  £ 

Earthenware 

Stoneware „ 

tila  ssi- 
Plate - 

Flint Cwt. 

ties 

Other  kimls 

Leather: — 
I'nwroueht  .... 

Wrought \  ■ 

I Tons 

Floorcloth    So.  Yds. 

is'  materllls  \ 

Paper  Cwt.   i 

Tons 

Cwt. 

Total  value 


£ 

£ 

1.009.300 

28,426 

23.15S 

2,157,300 

2,013^00 

" 

.. 

83,940 

96#1 1 

41,703 

36,321 

67,714 

.. 

112,306 

149,710 

., 

.. 

1  18,286 

•• 

•• 

12,50!* 

18.848 

151,515 

113,183 

8,103 

19,389 

61,758 

17,277 

13,498 

15,227 

1S,019 

l'j.nys 

1 1.-..116 

.. 

20,619 

1,687,700 

■ 

•  ■ 

156,544 

91,479 

141,047 

1,015 

69,961 

65,055 

60,053 

,. 

2,822,868 

2,S40,S79 

iHontOIp  ^atntt  fctsft. 

*  The  dates  eiven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  oppc 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 
13,141.  K.    Stretch,    E.    J.    Kennedy,   and   J.   Watson. 

Improvements  in  apparatus  for  cooling  liquids.     June  1.5. 

13,279.  1!.  A.  Lister  ami  G.  E.  Snoxell.  Improvements 
in  or  connected  with  centrifugal  dryers.     June  16. 

13,386.  F.  Gnimbacher.  Improved  aeration  and  fermen- 
tation apparatus  for  yeast,  indi;;o,  and  the  like.  Complete 
Specification.     June  17. 

14,001.  C.  J.  Brown.  Improvements  in  condensing  and 
cooling  apparatus.     June  24. 

11,478.  F.  Dehaitre.  Improvements  in  apparatus  for 
drying  and  finishing  fabrics.     June  30. 

!4.."j7.">.  W.  R.  M.  Semple.  Improvements  in  apparatus 
for  heating  water  and  other  liquids.     July  1. 

14,609.  M.  Stanbrook.  Apparatus  for  cooling  air  for 
rise  in  refrigerating.     July  2. 

14,774.  (i.  Guttmann.  Improvements  in  apparatus  for 
mixing  or  obtaining  reactions  between  liquids  and  gases. 
Complete  Specification.     July  3. 

14.951.  E.    J.   Duff   and   J.    Brock.      Improvements    in 
evaporating  briuc   and  other  solutions,   and  in   appar 
therefor.     July  C. 

14.952.  T.  Glover  and  J.  Brock.  Improvements  in  and 
apparatus  for  evaporating  solutions  with  multiple  efi'ert. 
July  6. 

15.335.  E.  H.  Holmes  and  TV.  B.  Woodruff.  Improve- 
ments in  gauges.     July  10. 

15,374.  J.  Pogson.  Improvements  in  surface  condensers. 
July  11. 

15,469.  J.  Spencer,  H.  S.  Smallman,  and  T.  H.  Spencer. 
A  new  or  improved  annealing  and  drying  furnace.   July  1.3. 

15.48S.  F.  H.  Haviland,  A.  Holloway,  J.  B.  Collier,  and 
W.  II.  Murch.     A  new  or  improved  furnace.     July  13. 

15,572.  ('.  H.  Lloyd.  Apparatus  for  consuming  smoke 
from  furnaces.     Ju!v  14. 


15,671.  W.  Waddell  and  D.  Waddell.     Sei  I  lass  II. 

15,682.  B.  T.  Lacy.  Improvements  in  roasting  furnaces. 
Complete  Specification.     Julj  15. 

15,721.  W.  II.  Watkinson.  Improvements  in  steam 
boilers  and  in  vessels  for  heating  and  cooling  fluids. 
July  16. 

15,745.  K.  R.  Smith.  An  improvement  in  superheaters. 
July  16. 

P.  M.  Justice.— From  II. F.  Atkinson.    Improve- 
ments in  apparatus  for  injecting  vapour  or  gas  into  fun 
Complete  Specification.     July  16. 

15,797.  E.  C.  Mil'.s.  An  improved  apparatus  for  cooling 
water  for  condensing  and  other  purposes.     July  17. 

Complete  Specifications  Accepted. 
1895. 

13,896.  F.  Bonann-Zix.  Apparatus  for  the  production 
of  superheated  steam.     June  3. 

15,581.  D.  Richards.     Filtering  material.     June  24. 

'.  H.1I.  Lake. —  From  E.  deMoerloose.  Improved 
process  of  chemical  decortication  ami  apparatus  for  use 
therein,  applicable  for  the  treatment  of  grain  and  other 
substances.     July   I  .'- 

20,426.  P.  C.  Hewitt.     Evaporators.     July  22. 

21,007.  J.  Y.  Johnson.— From  E.  Iiailly.  Machines  for 
crushing  or  reducing  lime,  cement,  minerals,  and  the  like. 
July  8/ 

1896. 

10,431.  J.  Fielden.  Apparatus  for  drying  wool  anil 
other  fibrous  material.     June  24. 

11,739,  O.  Guttmann.  Apparatus  for  softening  and 
purifying  water.     July  8. 

12,f,43.    E.     Porak.      Method    of    and    apparatus     for 
"ashing  aud  compressing  sulphurous  acid  and  other  g 
or  fumes.     July  15. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

13.147.  J.  E.  Atkinson  and  J.  M.  Labcuchere.  Im- 
provements in  automatic  apparatus  for  the  manufacture  of 
acetylene  gas      June  15. 

13,223.  F.  Bougere.  Improvements  iu  the  manufacture 
of  candles.     June  16. 

13.255.  W.  L.  Voelker.  Process  of  manufacturing 
hoods  or  mantles  for  incandescent  gas-lights.  Complete 
Specification.     June  16. 

13.256.  W.  L.  Voelker.  Hoods,  mantles,  or  gratings-for. 
incandescent  gas-lights.     Complete  Specification.     June  16. 

13,385.  W.  P.  Thompson.— From  V.  Dri.iuet  and  Co. 
Improvements  iu  burners  for  acetylene  gas.     ,]  une  17. 

13.398.  H.  Guepin.  Improvements  in  acetylene  gas- 
lamps.     June  17. 

13,51.1.  A.  F.  Bowers.  Improvements  in  regulators  aud 
gas-holders  for  acetylene  gas.     June   18. 

13,557.  F.  II.  Haviland,  A.  Holloway,  and  J.  B.  Collier. 
An  improved  apparatus  for  generating,  purifying,  storing, 
and  supplying  at  a  uniform  pressure  acetylene  gas.  June  19. 

13,648.  J.  Musso.  Portable  and  hygienic  incandescent 
lighting  wherein  the  evaporation  of  hydrocarbons  is  pro- 
1  under  pressure.     Complete  Specification.     June  20. 

13,659.  J.  F.  Duke.  Improvements  in  the  manufacture 
mantles  or  incandescing  bodies  for  incandescent  gas- 
lamps.     June  20. 

13,736.  H.  Cuinat.  An  automatic  generating  apparatus 
for  production  of  acetylene  or  other  gas.     June  22. 

14,009.  E.  Fatham.  Improvements  in  means  for  obtain- 
ing light  and  heat.     June  24. 

14,213.  A.  Peugeot.  A  new  system  of  air  carburetter. 
Filed  June  -i>.  Date  applied  for  April  13,  1SU6,  being  date 
of  application  in  France. 
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I.  P.  J.  Ackermann.    Improvements  in  apparatus 
for      producing    acetylene     gas.     Complete     Specification. 

.lime  27. 

14,365.  C.  Killing.  Improvements  relating  to  incandes- 
bodies  for  incandescent  gas-lighting.     June  29. 

Il,44s.  N'.Caro  and  W.  Saulmann.  Improvements  iu 
the  manufacture  of  incandescing  bodies,  or  mantles,  for 
lighting  purposes.     (  omplete  Specification.     June  30. 

14,740.  P.  Cannell-Bunn.  Improved  mantles  for  gas  and 
other  burners.     Julj  3. 

14,773.  \Y.  li.  Hartridge.  An  improvement  iu  the  manu- 
facture of  fuel  blocks.     July  3. 

14,845.  K.  Langbans.  Improvements  in  the  manufacture 
of  incandescing  media  tor  use  in  incandescent  gas-lighting. 
July  4. 

14,929.  \.  II.  J.  Sehiilke.  New  or  improved  apparatus 
for  the  production  and  combustion  of  acetylene  for 
illuminating  purposes.     Complete  Specification.     Juh  6. 

14,936.  A.  Zendroni.  Improvements  in  the  manufacture 
t  f  briquette  fuel.     July  6. 

11,941.  11.  Strache.  The  manufacture  or  preparation  of 
improved  odorising  substances  for  artificially  imparting 
odour  to  gases.     July  (3. 

1  1,943.  II.  Strache.  An  improved  process  and  apparatus 
for  the  removal  of  sulphuretted  hydrogen  from  gases  or 
as  mixtures.     July  6. 

15,037.  W.  F.  Stanley.  Rendering  candle  and  the  like 
nicks  waterproof .     July  7. 

15,064.  (!.  F.  Redfern. — From  La  Compagnie  Con- 
tinental d'eclairage  par  le  gaz  acetylene  et  ses  applica- 
tions industrielles.  Improvements  in  apparatus  for  the 
production  of  acetylene.     Jul}"  7. 

15,122.  F.  II.  Haviland,  A.  Holloway,  J.  B.  Collier,  and 
W.  H.  Murcb.  An  improved  apparatus  for  generating 
acetylene  gas.     Juh   8. 

15,139.  G.  Isaac.  A  process  for  rendering  acetylene 
ga~  inactive  when  brought  into  contact  with  metals  with 
which  it  forms  explosive  compounds.     July  8. 

15,160.  E.  Oldenbnurg. — From  R.  Mondos.  New  or 
improved  method  of  and  apparatus  for  preparing  illumi- 
nant  appliances  employed  in  the  production  of  light  by 
incandescence.     July  8. 

15,167.  M.  Meyer.  Improvements  in  incandescent  light 
burners.     Complete  Specification.     Juh  8. 

15,189.  G.  W.  Weatherhogg.  Improvements  relating  to 
the  burning  of  hydrocarbons  for  heating  and  lighting 
purposes,  and  to  apparatus  therefor.     July  9. 

i  l.  J.  Gale.  Means  for  the  prevention  of  explosion 
in  the  us,'  and  transport  of  petroleum  and  like  inflammable 
oil.     July  9. 

15,321.  C.  Schmid.  Impregnating  fluid  for  incandescent 
mantles.    July  10. 

15,332.  A.  R.  Nisard  and  A.  Serigiers.  Improvi  ments 
in  incandescent  mantles  for  gas  and  other  burners. 
July  10. 

15,338.  E.  Mann.  Improved  apparatus  for  the  produc- 
tion of  ozone.     July  10. 

15,343.  W.  \.  Tilden.  Improvements  in  the  manu- 
facture of  oxygen  from  the  atmosphere.     July  10. 

15,500.  R  J.  Eifle. — From  F.  Meyer  and  Co.  Improve- 
ments relating  to  the  preparation  of  incandescence  bodies. 
July  13. 

i67.  C  w  eyganj  .  Improvements  in  the  manufacture 
of  artificial  fuel.     July  1  I. 

15,651.  I).  VVhalley  and  J.  Hacking.  Improvements  iu 
acetylene  gas  store  generators.     July  15. 

15,671.  W.  Waddell  and  D.  Waddell.  Improvements  in 
assisting  i  '  ■   preventing  smoke,  and  economising 

fuel,  and  in  the  means  employed  therefor.     July  15. 

62.  F.  s.  Thorn  and  C.  Hoddle.  Improvements  in 
apparatus  for  generating,  storing,  and  cooling  acetylene 
gas.     .Juh    18. 


Complete  Specifications  Accepted. 

1895. 

1 3.70+.  A.  J.  Ilimlt.— From  C.  Dellwick.  Process  and 
apparatus  for  producing  water-gas.     Juh  22. 

14,400.  11.  Howell.  Apparatus  for  the  production  of 
combustible  gas.     June  24. 

14.682.  J.  Bowing.     Coking  processes.     July  8. 
15,048.  W.   l-'oulis.     Apparatus  for  the  manufacture  of 

gas.     July  15. 

15,059.  The  Economical  Gas  Apparatus  Construction 
Co.,  Lim.,  and  L.  L.  Merrifield.  Apparatus  for  the  manu- 
facture of  carburetted  water-gas.    Julys. 

19,183.  T.  R.  Shillito.— -From  C.  M.  Rompler  and  11. 
Axmanu.  Means  for  automatically  regulating  the  mixture 
of  gas  and  air  1'nr  incandescent  gas  lighting  and  for  heating 
purposes,  and  for  suppressing  the  noise  made  by  the  inrush 
of  air  when  incandescent  gas-lights  are  turned  low.     July  1. 

23,170.  F.  Thuinan.     Gas  generators.     Julys. 

1896. 

3142.  F.  S.  Thorn  and  C.  Hoddle.  A  new  and  improved 
acetylene  gas  generator  and  eoutainer.     July  S. 

6008.  F.  S.  Cripps.  Apparatus  for  evaporating  oil  or 
other  liquids,  and  mixing  the  vapours  produced  with  coal- 
gas.     July  8. 

0999.   A.  Hussener.      Horizontal  eoke  ovens.     July  15. 

7220.  G.  G.  Schroeder.    Gas-enriching  apparatus.  July  I. 

8304.  C.  Bourquiu,  J.  liesson,  and  1'.  II.  P.  de  Heneville. 
Manufacture  of  briquette  fuel.    Juh  8. 

9922.  J.  Sibley.  Apparatus  for  making,  lighting,  and 
heating  gas.     June  24. 

10,822.  H.  Kirkham.  Improvements  in  scrubber  washers 
for  removing  impurities  from  gas.     June  24. 

11.7ns.  E.  F.  J.  C.  Bauweraerts.  Process  and  apparatus 
for  purifying  acetylene  gas.     July  15. 

12.683.  H.  A.  Daroy.  Manufacture  or  production  of 
acetylene  gas  and  apparatus  therefor.     July  15. 

13.255.  W.  L.  Voelker.  Process  of  manufacturing  hoods 
or  mantles  for  incandescent  gas-lights.     July  22. 

13.256.  W.  L.  Voelker.  Hoods,  mantles,  or  gratings  for 
incandescent  gas-lights.     July  22. 

IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

FS.llS.  A.  Bang. — l'rom  G.  A.  Dahl.  Improvements  in 
the  production  of  dyestuSs  for  wool.     June  15. 

12.743.  II.  Imray. — From  F.  Petersen.  Manufacture  of 
substantive  cotton  dye-tuffs  from  benzidine  sulpho  acids. 
CompUte  Specification.     June  22. 

13.744.  O.  Imray. —  From  The  Society  of  Chemical  In- 
dustry in  Basle.  Manufacture  of  new  disazo,  trisazo, 
and  polyazo  colouring  matters.  (  omplete  Specification. 
June  22.' 

1-4,1 14.  I.  Levinstein  and  Levinstein,  Lim.  Improve- 
ments in  and  connected  with  azo  colouring  matters. 
June  26. 

14,145.  I.  Levinstein  and  Levinstein,  Lim.  Production 
of  a  naphthylenediamine-mono-sulpho  acid  and  of  eolouring 
matters  derived  therefrom.    June  26. 

14,563.  J.  ST.  Johnson. — From  The  Badische  Anilin  and 
Soda  Fabrik.    The  manufacture  and  production  of  mordaut- 

ilouriag    matters   and   of   intermediate    prod 
relating  thereto.     July  1. 

14,931.  G.  B.  Fibs. — From  La  Soci  Chimique  dee 
Usines  du  Rhone,  anciennement  G.  P.  Monnet  et  (artier. 
Imprt  in   the   manufacture    of    pyrocatechin-sul- 

phonic  acid  and  intermediate  products.     Juh  6. 

14,955.  J.  1  Johnson. — From  Thi  Badischi  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  nev 
products  and  eolouring  matters  from  aromatic  nitro 
derivatives.     Juh  0. 
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15,294.  W.  E.  Heys. — From  The  Chemische  Fabrik 
vormals  Sandoz.  The  manufacture  or  production  of  poly- 
a/.o  colouring  matters.     July  10. 

15,412.  A.  Savage.  A  compound  mixture  for  cleaning 
and  dyeing  wearing  apparel.     July  II. 

15.493.  G.  Cerckel.  Preparation  of  ortho-sulphamine 
benzoic  acid.     Complete  Specification.     July  13. 

15,527.  W.  H.  Claus,  A.  Bee,  and  L.  Marchlewski. 
Manufacture  of  new  amido  ba-es  and  azo  colouring 
matters  therefrom.     July  14. 

15,687.  ().  Imray. — From  II.  Traub  and  Co.  Manufac- 
ture of  organic  compounds  of  carbonic  acid.     July  15. 

15,953.  J.  V.  Johnson. — From  The  Badische  .Vnilin  and 
Soda  Fabrik.  The  manufacture  and  production  of  new 
dyes  relating  to  the  oxyphenanthronaphthuzine  series,  and 
of  new  intermediate  products  and  materials  therefor. 
July  IS. 

Complete  Specifications  Accepted. 
1895. 

14.4S8.  II.  E.Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of 
chemical  compounds  and  dyestuffs  derived  from  phenolic 
1  >oilit>.     June  24. 

14.494.  (>.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briiuing.  Manufacture  of  azo 
colouring  matters.     June  24. 

14,687.  H.  E.  Newton. — From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  production  of  dyestuffs. 
June  10. 

16,217.  C.D.Abel. — From  The  Actien  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  .colouring  matters 
of  the  rosinduline  scries.     July  1. 

17,260.  I!.  Willcox. —  From  The  Badische  Anilin  and 
Soda  Fabrik.  Manufacture  of  dis-  and  polyazo  dyes  bj 
oxidation.     July  1. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

'.  T.Ford.  Improvements  in  the  manufacture  of 
woven  fabrics.     June  16. 

13,273.  A.  S.  Oetzmann  and  S.  J.  Narracott,  Improve- 
ments in  the  manufacture  of  inlaid  fabrics  for  covering 
floors  and  other  surfaces,  and  in  apparatus  used  for  this 
purpose.     June  16. 

13,707.  T.  E.  Briggs  and  E.  Webb.  Improved  apparatus 
for  polishing  and  drying  yarns,  threads,  twines,  or  cords. 
June  22. 

13,815.  W.  Warburton.  Improved  method  of  extracting 
vegetable  fibres.     June  23. 

14,090.  L.  Johnstone  and  D.  Scott.  Improvements  in  or 
relating  to  cellulose,  and  in  the  manner  and  means  of 
applying  same  for  dressing  or  finishing  textile  fabrics,  also 
applicable  to  other  purposes.     June  25. 

14,760.  G.  C.  Dymond. — From  Erste  Deutsche  Patent- 
Linoleum-Fabrik .  Improved  calendering  machine  for  the 
production  of  running  linoleum  with  inlaid  coloured  strips. 
July  3. 

14,880.  S.  II.  Hodges.  Improvements  in  the  art  of 
segregating  the  fibres  contained  in  peat.     July  6. 

15,893.  .1.  Waugh.—  From  Amos  and  Co.  Improve- 
ments in  the  method  of  waterproofing  fabrics  made  of  fibre, 
paper,  tissues,  aud  the  like.    July  18. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

13,198.  E.  Hcberlein.  Improved  process  and  apparatus 
for  the  production  of  colours  with  silk-like  gloss  on  vege- 
table fibres  and  textile  fabrics  ;  also  on  wool,  india-rubber, 
leather,  wood,  metal,  aud  other  substances.  Complete 
Specification.     June  15. 


13,366.  L.  Armanni.  Improvements  in  and  relating  to 
receptacles  for  colouring  or  dyeing  materials.     June  17. 

14,252.  A.  Endler.  A  new  or  improved  process  for 
bleaching  cotton  and  cotton  goods.  Complete  Specifica- 
tion.    June  27. 

Complete  Specifications  Accepted. 

1895. 

21,032.   W,  Ilepworth  Collins.     Apparatus  and  plant  for 

scouring,   bleaching,   dyeing,  impregnating,    digesting,  ,!rv- 

'ing,  carbonising,  and  otherwise   treating  cotton,  wool,  silk, 

jute,   rhea,  china   grass,  and  other  fibrous   materials   in   a 

raw,  manufactured,  or  partly  manufactured  state.   June  17. 

189C. 

8318,  C.  M.  White. — From  The  Electro  Waterproofing 
and  Dye  Fixing  Co.  Art  of  fixing  dyes  in  fabrics. 
June  24. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

13,244.  A.  Crossley  anil   II.  A.  Allport.     Improvements 

in  the  manufacture  of  ferric  oxides.     June  16. 

13,416.  F.  II.  Bowman,  J.  J.  Howitt.  J.  Knowles,  and 
T.  A.  Reid.  Improvements  in  and  relating  to  the  manu- 
facture of  carbonates  of  soda.     June  18. 

13,844.  J.  Brock  and  F.  Hurter.  Improvements  iu 
recovering  sulphur  from  sulphuretted  hydrogen.     June  23. 

13,881.  W.  R.  King  and  F.  Wyatt.  An  improved 
process  for  the  manufacture  of  calcium  carbide.  Complete 
Specification.     June  23. 

14,002.  O.  Imray. — From  Goerlieb,  Wichmann,  and  Co. 
Manufacture  of  cyanate  salts.     June  24. 

14,389.  J.  Morrison,  W.  11.  Richmond,  and  J.  Brock. 
Improvements  in  obtaining  caustic  lime  from  lime  mud. 
June  29. 

14,507.  M.  Levy.  A  process  of  producing  muriate  of 
ammonia.     June  30. 

15,489.  F.  II.  Haviland,  A.  Holloway,  J.  B.  Collier,  and 
W.  H.  Murch.  An  improved  method  of  and  apparatus  for 
the  production  of  calcium  carbide.     July  1:;. 

15,525.  A.  J.  Boult. — From  L.  H.  Frentz.  An  improved 
process  for  the  manufacture  of  hydrogen  and  carbonic  acid 
or  carbonic  oxide.     July  13. 

15,834.  A.  J.  Outbenin  Chalandre..  Improvements 
relating  to  the  electrolysis  of  soluble  salts,  especially 
applicable  for  the  production  of  chloriue.     July  17. 

Complete  Specifications  Accepted. 

1895. 

6009.  W.  Mel).  Mackeyaud  J.  F.  Hutcheson.  Manu- 
facture of  sodie  cyanide.     July  1. 

13,456.  W.  Kaydt.  Process  for  obtaining  carbonic  acid 
from  gas  mixtures  in  the  dry  way,  and  apparatus  therefor. 
July  1. 

13.826.  C.Dreyfus.  Manufacture  or  production  of  nitric 
acid  and  apparatus  therefor.     June  24. 

13.827.  C.Dreyfus.  Apparatus  tor  the  manufacture  or 
production  of  hydrochloric  acid.     June  24. 

14.618.  H.  R.  Lewis.  The  manufacture  of  ammonium 
carbonate  and  acid  ammonium  carbonate  from  certain 
waste  or  by-products,  and  apparatus  for  use  in  such 
manufacture.     July  15. 

14,912.  A.  J.  Holt  and  G.  Millard.  Manufacture  of 
bisulphide  of  carbon  and  apparatus  therefor.     July  I. 

15,326.  A.  Wolf  and  W.  S.  Blythe.  Treatment  of  gal- 
vanisers'  flux  skimmings.     June  124. 
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i     I.  L.  Willson.     Production  of  calcium  carbide. 
June  24. 

r.  W.  Stevens.     Treatment  or  utilisation  of  kelp 
liquors.     Julv  8. 

■"!.  F.  M.  I.yte.     Production  of  chlorine.     July  1. 
17,066.   M.  Goldsehmidt.     Preparation  or  manufacl 
formates  anil  nitrites.     July  15. 

189G. 

C290.  D.  Peniakoff.     See  Class  X. 

935g.  —  Pictet.     Process  and  apparatus  for  the   ] 
tiou  of  carbide  of  calcium.     July  8. 

VIII.— GLASS,  POTTEBY,  and  ENAMELS. 
Applications. 

13.G76.  J.  11.  Vernay.  Improvements  in  machines  for 
manufacturing  bottles  and  other  articles  of  glass.  Complete 
Specification.     June  20. 

13,823.  W.  Macrae.  Improvements  in  the  production  id 
decorative  stained  glass  or  imitations  thereof.     June  23. 

14,901.  K.  W.  R.  Goerisch.  Manufacture  of  sulphate 
July  6. 

14,927.  T.  Hausermann.     See  Class  X. 

14,953.  IT.  I'ropfe.  Improvements  in  the  manufacture 
and  production  of  water-glass  with  valuable  by-products 
of  tin-  said  manufacture.     July  6. 

14,'JG7.  J.  Wheeler.  Improved  manufacture  of  glass 
suitable  for  use  as  a  substitute  for  ground  glass  and  for 
other  purposes.     July  G. 

15,804.  J.  Davis  and  A.  J.  Davis.  Improvements  in  the 
method  ot  producing  coloured  glass  lights  for  lenses,  also 
applicable  for  othei  suitable  purposes.     July  17. 

Complete  Specifications  Accepted. 

1895. 
24.2S3.  F.  Albrecht.--Fr.im  W.  Knapp.     Process  for  the 
production   of   coloured   pictures,  writing,    or    the   like  on 
porcelain,  enamel,  or  sheet  iron.     July  22. 

1S96. 

4G.  A.  Kopp's  Sohn.  Manufacture  of  articles  of  glass. 
July  1. 

11,856.    II.  Cartlidge.     Construction   of  potters'   kilns. 

13     B.    \.  Knappettand  J.  F.  Charles-worth.    Shading 
and  colouring  glass,  ^c.     July  15. 

IX.— BUILDING  MATERIALS,  CLATS,  MORTARS, 
and  CEMENTS. 

Applications. 

13,649.  R,  1-'.  Strong.  A  new  or  improved  process  for 
the  treatment  of  peat  and  other  ligneous  substances  for 
producing  paving  blocks,  slab-,  till-.  Blates,  conduits,  and 
fuel.    Complete  Specification.    June  20. 

14,248.  T.  C.  Blanchflower.  improvements  in  building 
bricks  and  the  like.     June  27. 

14,508.  J.  C.  Roberts.  The  manufacture  of  an  improved 
plastic  compound.     July  1. 

14,666.  M.  Volinski.  Improvements  in  the  manufacture 
of  briquettes.     July  2. 

l  i,G7::.  1'.  D.  T.  Lehmann  and  I'.  N.  Kohlsaat.  Improve- 
ments in  kilns  for  burning  bricks,  tiles,  lime,  and  the  like. 
Complete  Specification.     July  2. 

18.  T.  W.  Main.     Improvements  in  the  manufacture, 

instruction,  and  arrangement  of  interlocking  reversible 
sectional  paving.     July  4. 


14,835.  A.  Van  Berkel  and  J.  B.  Hamond.  Improvements 
relating  to  the  manufacture  of  artificial  wood  and  staue  for 
building  and  other  purposes.     July  4. 

15,316.  s.  l'.  Davies. — From  G.  Frederick.  An  improved 
composition  for  use  ou  streets,  roads,  pavements,  ami  tin 
like,  and  on  the  surfaces  of  wood  and  metal.     July  10. 

15,520.  K.  Hergenhahn. ■  Process  for  tin-  preparation  of 
masonry  (in  marble,  granite,  syenite,  sandstone,  and  the 
like)  for  pillars,  [pedestals,  door  and  window  cases,  monu- 
ments,and  the  like,  or  other  objects.  Complete  Specification. 
July  13. 

Complete  Specifications  Accepted. 

1895. 
15,264.  II.  M.  Bodkin.    Improvements  in  the  manufacture 

of  concrete  paving  slab*,  and  apparatus  therefor.     June  24. 


10,841.  11.  Schneider. 

and  slabs.     June  24. 


1896. 
.Manufacture  of  paving  materials 


X.— METALLURGY,  MINING,  Etc. 

Applications. 

13,163.  C.  C  Schirm  aud  A.  Silbermaun.  Improved, 
method  of  producing  an  even  silver  ground  for  underlaying 
enamel.     Complete  Specification.     June  i.j. 

13,169.  II.  Mohr.  Treatment  of  sulphide  ores  for  the 
separation  of  zinc  from  the  lead  and  other  metals.    June  15. 

13,187.  B.  Kleber.  Process  for  the  manufacture  of 
weather-proof  gypsum,  stone,  or  bricks.  Complete  Specifi- 
cation.    June  15. 

13,337.  J.  David  and  C.  le    Houx  Glais.       \  method  for 
the    recovery   of  zinc    from    slags    containing   this   mi  I 
June  17. 

13,371.  O.   Frolich.      Improved   process    for   extracting 

t i  pyritic  ore   by  the  treatment  of  with  chlorine, 

and  for  recovering  the  chlorine  employed.     June  17. 

13.422.  C.  Sharlaud. — From  L.  R.  Scammell.  An  im- 
proved process  for  the  treatment  of  refractory  gold  aud 
silver  ores.     June  18. 

13.423.  C.  Sharlaud. — F'rom  L.  I?.  Scammell.  An  im- 
proved process  for  the  treatment  of  refractory  gold  and 
silver  ores.     June  18. 

13.424.  C.  Sharlaud.— From  L.  R.  Scammell.  An  im- 
proved process  for  the  treatment  of  refractory  gold  and 
silver  ores.     June  18. 

13,451.  L.  Pszczolka.  Improvements  in  the  Bessemer  or 
Thomas  proi  ess  I  the  treatment  of  low  qualities  of  crudi 
iron.     June  1 8. 

0.  J.  W.  (  henhall.  Improvements  in  the  treatment 
of  ores.     Jim 

13,476.   \V.  II.  Trengrove.       Improvements  in   annealing 
:  steel  and  malleable  iron.   Complete  Specification. 
18. 
13,565.  J.  W.Spencer.     Improvements  in  face-hard 
metals.     Juue  19. 

,.  C.  F.  Claris,  jun.  Improvements  in  or  relating 
to  the  treatment  of  tin  or  antimony  ores  and  the  separata  d 
of  the  gold  aud  silver  iontained  therein.     June  20. 

.  A.  V.Newton. — From  A.  Nobel.  Improvements 
in  metallurgy.     Jane  22. 

14,00G.  ('.  Parnacott.  An  improved  manufacture  of 
metallic  alloy.     Juue  2  1. 

14.222.  A.  E.  Tucker  and  T.  V.  Hughes.     Improve 
in  ferro-sodium  flaxes.     June  26. 

14.223.  A.  E.  Tucker  and  T.  V.  Hughes.     Improvi 

iu  an  with  the  alloying  of  metals.     June  26. 

J7.  II.  I..  Salman  and  II.  F.  Kirkpatrick-Pi.-ard. 
Improvements  a  oi  relating  to  the  extraction  of  precious 
metals  from  their  ores.    June  29. 

38.  II.  L.  Sulrnan  and  II.  F.  Kirkpatrick-Picard". 
Improvements  in  or  relating  to  the  recoverj  ol  precious, 
metals  from  their  solutions.     June  29. 
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Improvements   in  the   manufac- 


14,479.  A.  F.  Cothias.  Improvements  in  and  in  the 
manufacture  of  metallic  alloys.  Complete  Specification. 
June  30. 

14,493.  J.  Gamier.  Processes  anil  apparatus  forclassify- 
ing,  amalgamating,  and  cyanising  gold  and  silver  ore*. 
Filed  .Time  30.  Date  applied  for  May  7,  1896,  being  date 
of  application  in  France. 

14.C.122.  A.  Wolski.  Improvements  in  blast  furnaces. 
July  2. 

14,751.  1'.  A  Newton. — From  A.  Nobel.  Improvements 
in  armour  plates.     July  3. 

14,857.  H.  Pilkington. 
ture  of  steel.     July  4. 

14,882.  S.  Daw.  Improvements  in  the  extraction  of 
metals  from  zinciferous  sulphide  ores.     July  I. 

1 4  .'.< 2 7 .  T.  Hausermann.  A  process  for  dyeing  or  orna- 
menting objects  of  metal,  porcelain,  or  the  like.     July  6. 

14,957.  C.  James.  An  improved  process  for  the  reduc- 
tion of  argentiferous  ami  auriferous  copper  ores,  mattes, 
or  compounds  without  loss  of  the  copper,  silver,  or  gold. 
Complete  Specification.     July  6. 

15,041.  L.  Doig. — From  The  Kussel  and  Erwin  Manu- 
facturing Co.  A  method  or  process  of  annealing  metals. 
.Inly  7. 

15,056.  L.  de  Rigaud.  An  improved  process  and 
apparatus  for  the  extraction  of  gold  and  platinum  from 
their  ores.     July  7. 

15,159.  C.  James.  An  improved  process  for  the  extrac- 
tion of  copper  from  sulphuretted  ores  or  compounds.  Com- 
plete Specification.     July  8. 

15,385.  D.  Colville,  jun.  Improvements  in  the  manu- 
facture of  composite  armour  plates.     July  II. 

15,523.  T.  D.  Nicholls.  Improvements  in  converters  for 
treatment  of  copper  matte  or  other  materials  by  the  Besse- 
merising  process.     July  13. 

15, 542.  W.  H.  Howard.  Improvements  in  and  relating 
to  the  desilverisation  of  lead  bullion  Complete  Specifica- 
tion.    July  14. 

15,612.  J.  Pourtales. — From  W.  Strieby  and  S.  Crosdale. 
Improvements  iu  the  precipitation  of  precious  metals  from 
solution.     July  14. 

15,685.  W.  Muir,  H.  W.  Handeoek,  and  A.  H.  Dykes. 
Improvements  in  extracting  gold  from  ores  or  materials 
containing  it.     July  15. 

15,699.  G.  Duceau.     New  metallic  alloy.     July  15. 

15,707.  13.  H.  Thwaite.  Improvements  in  the  production 
of  hardened  surfaces  and  in  the  hardening  of  steel  armour 
or  other  plates.     July  16. 

15,749.  O.  Imray. — From  E.  F.  Turner.  An  improved 
regenerative  process  for  the  treatment  of  sulphide  ores. 
July  16. 

15,833.  J.  P.  van  der  Ploeg.  Improvements  in  or  re- 
lating to  the  extraction  of  gold  from  ores  and  other  com- 
pounds, the  recovery  of  gold  extracted  from  the  treated 
ores,  &c,  and  the  recovery  of  the  chemicals  used  in  the 
process.     July  17. 

15.946.  J.  A.  Mays.     Process  for  reducing  lead.     July  18. 

15.947.  J.  A.  Mays.  Process  of  and  apparatus  for 
reducing  and  separating  metals  from  zinc  and  lead  ores. 
July  18. 

15,965.  E.  H.  Peak.  Improvements  in  process  of  con- 
verting ferric  oxide  into  magnetic  oxide  of  iron.  Complete 
.Specification.     July  18. 

Complete  Specifications  Accepted. 
1895. 

12,692.  A.  J.  Boult.— From  P.  A.  Gasse.  Treatment 
■af  refractory  ores.     July  1. 

13,534.  E.  A.  Asheroft.  Treatment  of  zinc-bearing 
ores  and  zinc-bearing  products.     July  15. 

13,853.  A.  J.  lioult.— From  T.  Prioux,  C.  Prioux,  and 
C  Hugot.  Improvements  in  or  relating  to  soldering  metals. 
July  22. 


14,162.  E.  G.  Appleby. — From  L.  F.  Gowans.  Treat- 
ment of  ores  and  the  like  by  the  cyanide  process,  and  iu 
appliances  therefor.     July  1. 

15,426.  S.  Taylor.  A  new  or  improved  manufacture  of 
compound  metallic  plates,  sheets,  and  strips  for  various 
purposes.     July  8. 

15,656.  W.  II.  James.  Process  for  the  extraction  of 
precious  metals  from  their  ores  aud  compounds.     Juue  24. 

15,954.  W.  P.  Thompson. — From   La  Societe  pour  rex- 
traction  integrale  et  economique  de  Tor,  Precede  de  Kigand. 
Gold-extracting  processes  and  apparatus  therefor.     July  1. 
/   17,256.     B.    Lewis.       Finishing    tin    and   terne    plates. 
July  22. 

23,950.  C.  Parnacott.  Manufacture  of  metallic  alloys. 
July  15. 

1896. 

6290.  D.  Peniakoff.  A  process  for  the  production  of 
double  aluminium  sulphides  (or  sulphurets)  with  alkaline 
metals  or  metals  of  (the  nature  of)  alkaline  earths. 
June  24. 

10,097.  J.  Jones.  An  improved  method  or  process  for 
the  treatment  of  gold-bearing  antimony  ores.     July  1. 

13,476.  W.  H.  Trengrove.  Improvements  in  annealing 
articles  of  steel  and  malleable  iron.     July  22. 

XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

13,200.  A.  G.Stromberg.  Improvements  iu  or  applicable 
to  the  charging  of  accumulators.     June  15. 

13,4(>7.  C.  Kellner.  Improvements  in  electrolytic  appa- 
ratus.    June  17. 

13.520.  C.  Poilak.  Improvements  in  plates  for  accumu- 
lators or  secondary  batteries.  Complete  Specification. 
June  IS. 

13.521.  P.  Jensen. — From  H.  Cappelen  and  D.Cappelen. 
Improvements  in  the  manufacture  of  carbon  anodes  for 
electrolytical  processes.     Complete  Specification.     June  18. 

13,646.  W.  H.  Smith  and  W.  Willis.  Improvements 
relating  to  electric  accumulators  or  storage  batteries, 
and  to  the  manufacture  of  plates  or  electrodes  therefor. 
June  20. 

13.688.  A.  E.  Bonna,  A.  Le  Royer,  and  P.  van  Berchem. 
Improved  electrical  apparatus  for  the  treatment  of  air, 
gases,  aud  vapours.     June  20. 

13.689.  A.  E.  Bonna,  A.  Le  Royer,  and  P.  van  Berchem. 
Improved  electrical  apparatus  for  the  treatment  of  air, 
gases,  and  vapours.     June  20. 

13.690.  A.  Le  Royer,  A.  E.  Bonna,  and  P.  van  Berchem. 
Improvements  iu  electrolytic  apparatus.     June  20. 

14,367.  C.  A.  Hales.  An  improvement  in  electro-deposi- 
tion of  metals  and  metallic  alloys.     June  29. 

14,393.  P.  Jensen. — From  H.  C.  F.  Stormer.  Improve- 
ments in  anodes  for  electrolytic  purposes.     June  29. 

15,129.  F.  W,  Golby. — From  O.  Arlt.  A  process  and 
apparatus  for  effecting  electroh  si- .  Complete  Specification. 
July  8. 

15,433.  H.  Weymersch  and  A.  McK.  Cardwell.  An 
improved  preparation  of  electrolyte  for  use  in  semi-dry 
primary  or  secondary  electric  batteries.     July  1 1. 

15,517.  R.  Sauerwald  and  H.  Griine.  Improvements  in 
electric  batteries.     July  13. 

15,696.  E.Casper.  Improvements  in  the  manufacture  of 
tubes  by  electro-deposition.     July  15. 

Complete  Specifications  Accepted. 


14,902.  G. 
Juue  24. 


Fabbro. 


1895. 

Plates    for     secondary    batteries. 


16,736.  J.  Pfleger.     Apparatus  for  extracting  gold  aud 
silver  from  cyanide  solutions  by  electricity.     June  24. 
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16,7:17.  J.  Pflcger.     Electrical  apparatus  for  extracting 

gold  and  silver  I'rom  cyanide  solutions.     July  1. 


17,821.  F.King.    Secondary  batteries.     Maj  27. 


1896. 


1  >i  v 


1,079.  W.  P.  Thompson. — From  C.  C.  Lesenberg. 

batteries.     July  22. 

13,521.  P.  Jensen. — From  H.  Cappelen  and  D.  Cappelen. 
Improvements  in  the  manufacture  of  carbon  anodes  for 
electrolytical  processes.     July  22. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 

13,353.  B.  T.  Cardell.  Laurel  cream  soap  or  any  com- 
bination of  laurel  in  toilet  requisites  or  soaps,  cold  creams, 
&c.,  &c.     June  17. 

13,726.  J.  Mendess.     Liquid  soap.     June  22. 

14,056.  1!.  J.  Hicks  and  E,  F.  Bach.  An  improved 
lubricating  composition.     June  25. 

14,198.  J.  Lightfoot.  Improvements  in  the  manufacture 
of  dry  soap.     June  26. 

14,3ns.  A.  Schuchardt  and  T.  Otto.  New  washing  sub- 
stance and  process  for  making  it.  Complete  Specification. 
June  9" . 

14,8u0.  T.  McKinnon.  Improvements  in  or  relating  to 
soaps  or  other  like  preparations.     Julv  4. 

15,050.  G.C.  Dymond. — From  G.  F.  Metzger.  Improve- 
ments in  or  appertaining  to  separating  oil  from  its  volatile 
solvent.     Complete  Specification.     July  7. 

15,336.  T.  Coad.  Improved  treatment  of  fat  or  fatty 
waste.     July  10. 

15,548.  J.  H.  Tearle.     Waste  soap  utiliser.     July  U. 

15,597.  G.  C.  Dymond.— From  G.  F.  Metzger.  A  new 
or  improved  process  of  and  apparatus  tor  separating 
naphtha  or  other  volatile  solvent  from  oil.  Complete 
Specification.     July  14. 

15,93s:.  W.  Downs.  A  new  or  improved  manufacture  of 
soap.     July  is. 

Complete  Specifications  Accepted. 
1895. 

13,623.  A.  G.  C.  Dymond.  From  The  Kobero  Eisen- 
.'..  ike.  Improvements  in  or  appertaining  to  oil  presses. 
July  8. 

1896. 

10,681.  J.  Ascougb.  Manufacture  of  soaps  and  sapo- 
naceous compounds.     July  15. 

10,837.  J.  Glatz  and  O.  Lugo.  Production  of  glycerine 
and  caustic  soda  from  soap  lyes.     July  22. 

12,953,  H,  W.  Wilson.  An  improved  soap  or  cleansing 
.    July  32. 

XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Ere. 

Applications. 

13,238.   K.  A.  Erosell.     Improvements  in  the  manufacture 

iterproofing  solutions.    June  16. 
13. ssi'..  W.  P.  Tatham  and  W.  Tatham.     Improvements 
in  the  manufacture  of  white  lead.    Complete  Specification. 
June  23. 

14,267.  D.  Marcus.  Improvements  in  paints  and 
varnishes.     June  27. 

14,428.  H.  C.  Webster  and  R.Crawford.      Improvements 

mufacture  of  white  lead.    June  30. 
14,643.  C.    Day.        Sill     improved     liquid     varnish    gum. 
Julv  2. 

384.  W.  Mitchell. -From  G.  L.  Ball.      A  liquid   for 
removing  varnish.     July  6. 


14,988.  A.B.Browne.  Improvements  in  the  manufacture 
of  white  lead.     Complete  Specification.     July  7. 

15,165.  T.  Worth,  J.  Foster,  and  B.C.  1'.  Graves  \ 
new  or  improved  compound  for  use  as  a  substitute  for 
india-rubber,  leather,  or  other  substances,  or  for  any  other 
purposes  to  which  it  may  be  applicable.     July  8. 

15,689.  J.  W.  Steiger  and  1'.  D.  McArthur.  Improve- 
ments in  stick  sealing-wax.  Complete  Specification.  Julv  l">. 

15,692.  V.  J.  London.  A  new  or  improved  article  of 
manufacture  applicable  for  use  as  a  substitute  for  iudia- 
rubber.    July  15. 

Complete  Specifications  Accepted. 
1895. 

13,973.  S.  li.  Schryver.  Manufacture  of  paints  and 
pigments.     July  22. 

17,025.  H.  C.  Longsdon.  Improved  mechanism  for 
pressing  and  rolling  plastic  substances,  the  same  being 
specially  applicable  for  use  in  the  treatment  of  crude  india- 
rubber.     Jul\  22. 

1896. 
6396.  K.  Thou.    Blacking  for  leather  aud  the  like.   June  2  1. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

13,281.  W.  L.  Wise. — From  Knoll  and  Co.  Improve- 
ments in  the  manufacture  or  production  of  an  albumen- 
tannin  compound.     June  16. 

13,526.  (i.  W.  Adler.  Improvements  in  the  tawing  of 
hides  and  skin-.     June  19. 

13,686.  II.  Schmidt  and  J.  Laudini.  Arrangement  for 
performing  a  continuous  work  of  tanning.     June  20. 

13,906.  F.  C  W.  Webb.  Improvements  in  machinery  or 
apparatus  for  use  in  tanning  hides  and  skins.     June  23. 

14,293.  G.  W.  Adler.  An  improved  process  of  and 
compound  for  tawing  hides  and  skins.     June  27. 

14,."i48.  V.  Quaedvlieg.  Process  for  rapidly  opening  the 
hair  cells  of  raw  hides  for  the  purpose  of  removing  the  hair 
therefrom.     July  1. 

14,617.  W.  Sagar,  sen..  A.  P.  Sagar.  and  W.  Sagar,  juu. 
Improvements  in  the  method  of  aud  apparatus  for  removing 
grease  or  fatty  matter  from  skins  and  other  leather  and  the 
like.     July  2. 

15,044.  F.  E.  Burlingame.  Improvement-  in  the  manu- 
facture of  leather.     Complete  Specification.     Juh  7. 

15,165.  T.  Worth,  J.  Foster,  and  H.  C.  P.  Graves.  See 
Class  XIII. 

Complete  Specifications  Accepted* 
1896. 

10,752.  (..  E.  Wright  and  W.  -Monk.  Method  and 
apparatus  for  degreasing  leather.      June  24. 

ii,69.v  K.  Miller.    Process  for  hardening  chrome-dressed 

leather.     July  8. 

XV.— AGRICULTURE  and  MANURES,  Etc. 
Application. 

15,473.  E.  1'aternotte.  Improvements  in  chemical  manure 
mixers  and  the  like.     Complete  Specification.    Jul)  13. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 

Applications. 

15,485.  A.  Rohrbach.     A  new  or  improved  pro© 
purifying   centrifugaUj    separated   substances.      Complete 
Specification.     July  13. 

15,575.  C.  Wahl.  An  improved  method  of  purifying 
Starch  arid  like  products.     July  14. 
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Complete  Specifications  Accepted. 

1896. 
5844.  J.    Kantorowicz.     Au  improved  process  tor  pre- 
paring soluble  starch.     July  1. 

11.976.  J.  Werner;  Machines  for  mixing  syrup. 
July  22. 

11.977.  J.  Werner.  Machines  for  cooling  syrups. 
July  8. 

12,147.  A.  J.  Boult. — From  CM.  Higgins.  Flour  and 
starch  pastes,  and  processes  of  making  same.     July  15. 

XVir.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

13,132.  S.  II.  Wright.  An  improved  method  of  dealing 
with  yeast  in  tli.  of  fermentation,  of  first  reducing 

it  iu  bulk,  and  cleansing  it  from  carbouie  acid  gas  and 
other  foreign  matters,  gaseous  or  otherwise,  the  products 
of  fermentation  or  otherwise  ;  and  second,  of  promoting  the 
further  development  of  the  yeast  so  treated  :  and  apparatus 
therefor.     June  15. 

13,262.  ]!.  W.  Valentin.  Manufacture  of  material  for 
use  in  brewing  or  priming  ales  and  beers.     June  16. 

13,695.  S.  H.  Wright.  An  improved  method  of  dealing 
with  yeast  in  the  process  of  fermentation,  of  first  reducing 
it  in  bulk,  and  of  cleansing  it  from  carbonic  acid  gas  and 
other  foreign  matters,  gaseous  or  otherwise,  the  products  of 
fermentation  or  otherwise ;  and  second,  of  delivering  the 
gaseous  products  and  other  products,  if  required,  in  separate 
receptacles ;  and  apparatus  employed  in  the  above  process. 
June  22. 

14,501.  A.  MoIIer.  Improvements  relating  to  the  manu- 
facture of  sparkling  wine  and  apparatus  therefor.  Complete 
Specification.     June  30. 

15,805.  C.  C.  Doig.  Process  for  evaporating  the  liquid 
ingredients  of  the  residual  products  of  distilleries  and  other 
manufactories  and  sewage,  but  particularly  the  residual 
products  of  distilleries  known  as  burnt  ale.     July  17. 

Complete  Specifications  Accepted. 
1895. 

7258.  J.  C  R.  G.  Boulet.  Manufacture  of  fermented 
products.     July  15. 

14,482.  V.  Lapp.  Method  and  apparatus  for  treating 
mash  in  brewing  for  obtaining  the  wort  therefrom.     July  8. 

1896. 

26S4.  B.  Eothenbucher.  Apparatus  for  producing  crushed 
malt  and  a  process  of  producing  wort  from  the  said  malt. 
June  24. 


XVIII.— FOODS,  SANITATION,   Ere,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 

13,703.  J.  J.  Hazard.     Improvements  in  the  preservation 

of  organic  matters  and  in  apparatus  for  use  in   connection 
therewith.     June  22. 

14,196.  G.  C.  Dymond.— From  G.  H.  Walker,  G.  E. 
Gordon,  and  J.  H.  Waterhouse.  Improvement  in  or  relating 
to  the  treatment  of  milk  for  the  purpose  of  suiting  it  to 
individual  digestions.     Complete  Specification.     June  26. 

14,209.  R.  G.  Nash.     Improvements  in  the  aeration   and 
:  vation  of  milk  and  apparatus  therefor.     June  26. 

14,581.  C.  L.  Bachelerie.    Improved  process  of  pre  ■  ■ 
organic  substances,  more  particularly  applicable  for  elemen- 
tary -ubstances.     Complete  Specification.     July  1. 

14,  .44.  A.  J.  Boult. — From  R.  Emmerich.  A  new  or 
improved  process  for  preserving  carcasses  of  animals  or 
parts  then  of.     July  2. 


B. — Sanitation. 

14,121.  A.  A.igellandF.  Candy.  Improved  preparations 
for  use  as  precipitants  in  the  treatment  of  sewage  and  other 
polluted  water.     June  25. 

14,125.  A.  Angell  and  F.  Candy.  Improvements  iu  the 
manufacture  of  materials  for  use  in  the  filtration  and  purifi- 
cation of  impure  water  and  other  liquids.-    Jim.    25. 

1  1,565.  H.  W.  Cass.  Improvements  in  or  relating  to 
means  or  apparatus  for  removing  or  taking  out  suspended 
matter  in  sewage  and  trade  refuse.     July  1. 

14,638.  J.  Corp.  Improvements  in  the  treatment  of 
,smoke  and  fumes  from  furnaces.     July  2. 

15,208.  H.  W.  Kearns.  Improvements  in  and  apparatus 
or  means  for  treating  the  sludge  or  deposit  from  foul  waters 
and  the  like.     July  9. 

15.456.  E.  Sergeant.  Combined  apparatus  for  burning 
refuse  and  disinfecting.     Jul\   13. 

15,611.  W.  (i.  Waterman.  —  From  L.  Alers-Hankey. 
Improvements  in  apparatus  for  purifying  water.  Complete 
Specification.     July  II. 

C. — Disinfectants. 

14,634.  J.  B.  Koenig.  A  process  for  the  manufacture 
of  a  preservative  liquid  which  p  the  same  time 

disinfecting  and  disodorific  qualities.     July  2. 

14,852.  M.Crawford.  Improvements  in  the  manufacture 
of  disinfecting,  deodorising,  and  bleaching  agents,  and  in 
apparatus  therefor.     Juh    4. 

Complete  Specifications  Accepted. 

A.—  Foods. 

1895. 

15,506.  A.   J.    Boult.— From   A.    Delcroix.     Cott 
coffee  substitutes.     July  8. 

2.  ..2 19.  C.  G.  Moor.  Humanised  condensed  milk 
July  22. 

1896. 

2081.  W.  F.  Maclaren  and  A.  S.  Fleming.  Manufacture 
of  condensed  milk  products.     June  24. 

si 94.  J.  C.  I'hlenbrock.  Method  and  apparatus  for  the 
manufacture  of  margarine  or  butter  substitute.     Julv  S. 

12.150.  F.O.Jacob.     Process  for  preserving  solid  organic 

alimentary  substances.     July  22. 

B. — Sanitation. 
1895. 

16,308.  N.  V,  Sleen  and  A.  Schneller.  Apparatus  for  the 
sterilisation  and  purification  of  water.     Julv  8. 

C. — Disinfectants. 
1895. 
23,581.    J.    Reepmaker.     A  composition    for    protecting 
men  and  animals  from  the  attacks  of  mosquitoes  and  other 
insects.     June  24. 

1896. 

9345.  J.  Ascough.  Manufacture  of  antiseptic  prepara- 
tions for  the  preservation  of  animal  and  other  foodstuffs. 
June  24. 

1 1 .5.".  7.  S.  Pitt. — From  The  Soeiete  Anonyme  de  l'lnstitut 
II.  Pictet.  Process  and  apparatus  for  producing  gaseous 
mixtures,  mainly  formic  aldehyde,  for  disinfecting  purposes. 
July  15. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

13.242.    W.    Hnnkemoller.      Process   for   manufacturing 
artificial  whalebone.     Complete  Specification.     June  16. 
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15,519.  G.  L.  T.  Hartmann.  Improvements  id  machines 
for  the  manufacture  of  millboard,  pasteboard,  or  the  like. 
Complete  Specification.     July  13. 

15,552.  J.  Tait.  Improvements  in  bleaching  ami  puri- 
fying paper  pulp.     July  l  l. 

Complete  Specification  Accepted. 

1896. 

11,961.  T.  C.  Cadwgan  and  The  <>.  s.  Kelly  Co.  Im- 
provements in  devices  for  handling  and  feeding  paper  stock. 
July  22. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

14,552.  O.  Imrav. — From  The  Fabriques  de  Froduits 
Chimiques  de  Thann  et  de  Mulhouse.  Improvements  in 
the  manufacture  of  artificial  musk.     July  1. 

14,92s.  H.  Imrav.  —  From  Harmann  and  Keimer. 
Process  for  the  manufacture  of  vanilline  from  isoeugenol 
and  eugenol.     July  6. 

14,954.  C.  Goldschmidt.  The  preparation  of  a  conden- 
sation product  from  vanilline  and  para-phenetidiuc.    July  l>. 

15,295.  W.  E.  Hcys.  —  From  The  Chemische  Fahrik 
vormals  Sandoz.  The  manufacture  or  production  of 
bismuthoxy-iodide-methyl-gullate.     July  10. 

Complete  Specifications  Accepted. 
1895. 

14,631.  A.  M.  Parker.  Manufacture  of  germ  extract. 
July  S. 

17,351.  W.  Schmidt.  A  process  for  the  preparation  of 
camphor  in  the  condition  of  powder.     July  8. 

17,117.  II.  E.  Newton.  —  From  The  Farbenfabriken 
vormals  K.  Bayer  and  Co.  The  manufacture  or  pro- 
duction of  pharmaceutical  compounds.     July  22. 

1896. 

3192.  G.  H.  R.  Dabbs.  Apparatus  for  the  production 
of  extracts  of  tea  or  other  matters.     Jul\    15. 

11,166.  J.  C.  Mcwburn. — From  the  Chemische  Fabrik 
von  Heyden  Gcsellsehafl  mit  beschrankter  Haftung.  A. 
new  perfume  or  odiferous  principle  and  process  for  the 
manufacture  of  same.     July  1. 

XXI.— PHOTOGRAPHY. 
Applications. 

14,077.  H.  Fowler.  A  process  for  producing  photographs 
in  gold,  silver,  or  other  metals  on  polished  surfaces. 
June  25. 

15,852.  E.  P.  Schoenfelder  and  E.  Kehlf.  improvements 
in  chemical  compositions  for  preparing  the  surface  of 
suitable  material  for  photographic  prints.     July  17. 


16,548. 

July  S. 

11,306. 

July  15. 
12,645. 
July  15. 

Complete  Specifications  Accepted. 
1895. 
W.    I.anchester.      Photography    in    colours. 

1896. 


F. 


J.   Hauff.      Photographic   developing   solutions. 
J.     W.      McDonough.        Colour     photography. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 
13,152.   M.    I.   E.   Morris.      Improvements  in  explosives. 
June  15. 

13.269.  L.  Kelbetz.  Improvements  in  tin-  manufacture 
and  production  of  explosives.  Complete  Specification. 
June  16. 

13.270.  L.  Kelbetz.  Improvements  in  the  manufacture 
and  production  of  explosives.  Complete  Specification. 
June  16. 

13,755.  A.  V.  Newton. — From  A.  Xobel.  Improve- 
ments in  rockets.     June  22. 

13,922.  G.  Beneke.  Improved  manufacture  of  explo- 
sives.    June  24. 

14,oo7.   F.   M.  Hale  and  J.  B.  Reavil.     Improvcm. 
percussion  fuses  for  explosive  projectiles  or  shells.   June  24. 

14,320.  C.  Lanu. — i'rom  A.  Yernander.  An  improved 
safety  fuse  or  quick-match.     June  29. 

14,595.  A.  Scott.     Improvements  in  matches.     July  1. 

14,950.  S.  V.  Dardier.  Improvements  in  the  manufac- 
ture of  explosives.     July  6. 

15,022.  G.  B.  Ellis.  —From  La  Societe  Chimique  des 
I'sinesdu  Rhone  anciennement  G.  P.  Monnet  et  (artier. 
Improvements  in  the  manufacture  of  explosive  compounds. 
July  7. 

15,351.  A.  F.  Hargreaves.  Improvements  in  explosives. 
July  10. 

15,977.  L.  L.  Billaudot.  An  improved  process  of  manu- 
facturing phosphorus.     July  IS. 

Complete  Specifications  Accepted. 
1895. 
23,443.  G.  G.  Andre  and  C.  H.  Curtis       Manufacture  of 
explosives.     June  24. 


1896. 
W.  Pottgiesser. 


Manufacture   of 


6,555.   R.    Pierre   and 
safety  explosives.     July  8. 

13,269.  L.  Kelbetz.     Improvements  in  the  manufacture 
and  production  of  explosives.     July  22. 

13,2  70.  L.   Kelbetz.     Improvements  in  the  manufacture 
and  production  of  explosives.     July  22. 

PATENT   UNCLASSIFIABLE. 
Comtlete  Specification  Accepted. 
1895. 
25,013.   W.  L.  Woods.    An  improved  plastic  composition 
and  process  of  combining  the  same.     July  1. 
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Vann^!.-:}  XVI,  XVII. 

R.  B.Pollitt...    I..  II.,  XXII. 
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R.  Sandon II. 
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XX. 


NOTICES. 

Collective  Index. 
A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  be  ready 
about  the  end  of  the  current  year.  It  will  contain  both  a 
subject-matter  and  authors'  names  portion  and  will  be  a 
volume  of  about  500  pages,  uniform  in  size  with  the  Journal. 
The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  25  and  27)  who  make 
application   with   remittance   not   later    than 

September  30,  1S96 Each  Copy    5*. 

To  Members  (see  Kules  25  and  27)  who  make 
later  application ;  Libraries,  Corporations, 
and  Exchanges   on   the   Society's    List,   and 

Past  Members  (see  Rule  .30) Each  copy    10s. 

To  Subscribers "i  2s    6d 

Toothers ,','         "l5*.  ' 

B 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Kvke  and  SroTTiswooDE, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nication^ respecting  them  should  he  addressed.  The  circu- 
lation of  the  Journal  is  now  more  thau  ;l,000  per  month. 

Jlnvnitvr  XO  Lavoisieb. 
For  the  Lavoisier  Monument  [nternational  Fund,  set  on 
foot  two  years  ago  by  the  Academy  of  Sciences  at  the 
instance  of  M.  Berthelot,  nearly  2,000/.  has  now  been  col- 
lected, and  it  i-  hoped  that  a  worthy  monument  will  be  ready 
tor  inauguration  in  May  1900.  Alsaee  has  contributed 
about  li in/..  Germany  H'.o/.,  Finland  13o/.,  and  Austria- 
Hungary  Mil'/.  The  French  Minister  of  Public  Instruction 
■will  give  210/.,  and  the  city  of  Paris  100/. — Daily  Neivs. 


CHANGES   OF   ADDRESS. 
Brooke,  Edw..  l/o  Edgerton  ;  Fieldhouse,  Htiddersfield. 
Clenuell,  J.  E.,  l/o  Johannesburg ;  c/o   Chas.   M.   Dobson, 

Mills  Building,  New  York,  U.S.A. 
Davies,   M.    Lloyd,   l/o    Norman    Road  ;    Stanley    Villas, 

Runcorn. 
Hopkins,   Herb.    W.,  l/o    Wales;    13,   Harrington    Gardens, 

South  Kensington,  S.W. 
"  Jahresbericht  der  Chemie,"   l/o  Gottingen;  Dr.    K.    von 

Buchka,  VVithmannstrasse,  12\'",  Berlin,  \V. 
Kellie,   Jas.    M.,   l/o   Straiton   Oilworks  ;    Fount   Cottage, 

Loanhead,  Edinburgh. 
Lawrence,  H.  A. ;  retain  Journals  until  further  notice. 
Lett,   Stephen    J.,  l/o   Liverpool ;    c/o    W.    H.    Sandiiord, 

Ripanji,  Ser\  ia. 
Moale,    Philip   R.,   l/o    Brooklyn;    e/o    Mrs.    Polley,    H2, 

Chestnut  Street,  Asheville,  N.C.,  U.S.A. 
Savage,   A.   E.,   l/o   Broken   Hill;    Sulphide    Corporation 

Works,  Coecles  Creek,  Newcastle,  New  South  Wales. 
Tothill.    M.    A    L.;    Journals  to  Castle  and  Buitengracht 

Street-.  I  lape   Town,  S  mth  Africa. 
Wachtel,  Gregory,  l/o  Nadejinskaja  ;  t">,  Manejny  Pereulok, 

St.  Petersburg. 
Watson,  A.  Forbes,  1  o  Edinburgh  ;  St.  James*  Gate,  Dublin. 
Watson.  Jno.,  l/o  Allhuseu  Works  ;  c  o  Langlaagte  Estates 


and   Cold   Mining 
S.A.R. 


Co.,  P.O.   Box   98,  Johannesburg, 


Wilson,   W.   W.,   l/o   Manchester ;    Greenan,    Strathblane, 
near  Glasgow. 


CHANGES  OF  ADDRESS  REQUIRED. 
Gilmour,  J.  D. ;  l/o  142,  Aitkenhead  Road,  S.S.,  Glasgow. 
Moszczenski,    J.   von;  l/o    Wayne    Street,    Jersey    City, 

r.S.A. 


JBeatb* 

Walker.  Alexander,   Alkali    Works, 
7th. 


Irvine,  N.B.      August 


ElUtAll   M. 

President's  Address. 

This  Journal.  July   1890,  497,  col.  2.      For  the  words 
"  Salary  "  "r  "  Salaries,"  read  •'  Yearly  wages." 


Sloutnal  anrj  iatrnt*  litrraturr. 


Class  Page 

I.— Plant,  Apparatus,  and  Machinery :.;s 

II.— Fuel,  Gas.  and  Light  B70 

ni.— Destructive  Distillation,  Tar  Products,  4c 583 

IY.— Colouring  Matters  and  Dyes  BS4 

V.— Textiles:  Cotton,  Wool,  Silk,  4c 588 

•  Any  of  these  s|.niiir:itMiiiMiiay  be  obtained  l>v  pest  by  i  emitting 
8d.— the  price  »>«  Bxetxforall  speciflcations,posiage  included— to 
sir  Henry  Reader  Lack. Comptroller  ol  the  Patent  otlice,  South- 
ampton Buildings,  Chancery  Lane,  Loadon,  W.C 


Class.  Page 
VL— Dyeing.   Calico   Printing,    Paper    Staining,   and 

Bleaching 58!  i 

VII.— Acids,  Alkalis,  and  Salts 591 

VIII.— Glass,  Pottery,  and  Enamels 595 

IX.— Building  Materials,  Clays,  Mortars  and  Cements. . 

X.— Metallurgy 

XL— Electro-Chemistry  and  Electro-Metallurgy  ".:'.> 

XII. — Fats,  Oils,  and  Soap col 

XIIL— Pigments  and  Paints;    Resins,   Varnishes,  4c; 

India- Rubber,  Ac 602 

XIV.— Tanning,  Leather,  Glue,  and  Size 602 

XV.— Manures,  kc BOS 

XVI.— Sugar  Starch,  Gum,  4c 103 

XVII.— Brewing,  Wines,  Spirits.  4c BOS 

XVIII. — Foods;    Sanitatiun  ;  Water  Purification;   &  Dis- 

iufectants 607 

XIX.— Paper,  Pasteboard,  4c 610 

XX. — Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  612 

XXL— Photography oil 

XXIL— Explosives,  Matches,  4c 015 

XXIIL— Analytical  Chemistry 816 

XXI V— Scientific  &  Technical  Notes 628 


I.-PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 

Filtering  Apparatus  for  [Waste]  Oil  and  other  Liquids, 
Impts.  in.     R.  Conrader,  Erie,  Penn,  U.S.A.   Eng.  Pat. 

95.39,  May  5,  1895. 

This  filter  is  for  waste  oils  from  machinery  and  the  like. 
The  tank  A  i-  nearly  filled  with  the  oil  to  be  filtered, 
through  b,  and  the  cylinder  D  with  water  up  to  the  line  F  : 
b  is  then  closed  and  d-  opened.  Wet  -team,  or  water, 
according  to  the  nature  of  the   waste  oil  under  treatment,  is 


then  admitted   to  A  through  a,  and  the  oil  thereby  slowly 

forced  up  through  </-',  il\  it.  1)',  and  g  into  the  chamber  U. 
It  leaves  G  in  a  finely  divided  condition  through  and 
passes  up   through  the  water  in    D  alo->g  the  under  side  of 
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a  spiral  plate  I,  I1,  I",  the  outer  edge  of  which  has  a 
flange  t,  and  accumulates  on  the  surface  at  F,  until  it  passes 
through  the  filter  K  into  the  perforated  cylinder  J,  and 
finally  out  through  /.— R.  B.  P. 

[Smoke,  Sec.  Purification], Impts. in  Machinery  applicable 
for  Filtering,  Condensing,  and  Absorbing  Air,  Smoke, 
Fumes,  and  other  Gazes,  or  for  Cooling  or  Heating 
Water  or  other  Liquids.  H.  R.  Chuhb,  Greenwich. 
Kent.     Eng.  Pat.  14,450,  July  30,  1895. 

In  addition  to  the  objects  mentioned  in  the  title,  the  appa- 
ratus may  be  used  for  impregnating  alkaline,  acid,  or 
neutral  solutions  with  waste  or  other  gases. 

It  consists  mainly  of  two  chambers,  into  the  first  of 
which  the  gas  or  smoke  to  be  treated  is  forced  by  means  of 
a  fan.  Inside  this  chamber  a  whirling  device  causes  the 
gas  to  impinge  against  a  series  of  baffle  plates  which  inter- 
cept and  retain  particles  of  impurities.  In  the  second 
chamber  there  is  a  slowly  rotating  hollow  drum,  filled  with 
a  suitable  filtering  material,  into  which  the  gas  from  the  first 
chamber  is  fed.  The  gas  then  passes  through  the  filtering 
medium  and  the  perforated  walls  of  the  drum  into  the  second 
chamber.  In  the  lower  part  of  this  is  a  layer  of  liquid,  the 
nature  of  which  depends  upon  the  gas  under  treatment. 
Resting  on  the  drum  is  an  endless  baud  with  buckets 
attached  to  it,  the  lower  end  of  which  hangs  in  the  layer 
of  liquid.  As  the  drum  rotates  it  carries  with  it  the 
band  and  its  buckets.  The  latter  carry  up  the  liquid  and 
discharge  it  on  to  the  upper  part  of  the  drum,  thus  keeping 
the  filtering  material  drenched.  The  liquid  as  it  runs  off  is 
caught  in  a  trough  and  carried  away  to  suitable  appliances — 
filters,  crystallising  pans.  &c. — for  treating  it.  The  purified 
gas  is  removed  from  the  top  of  the  second  chamber  by 
means  of  a  fan.— R.  13.  P. 

Evaporating  and  Distilling  Liquids,  Impts.  in  Apparatus 
for.  E.  Theisen,  Baden-Baden,  GermaDy.  Eng.  Pat. 
14,852,  Aug.  6,  1895. 

The  apparatus  consists  of  a  hollow  drum  a,  closed  by  end- 
plates,  o  o1.  It  is  supported  at  one  end  by  an  axle  h  and 
at  the  other  by  a  hollow  axle  c,  through  which  passes  the 
pipe  d  e.  This  pipe  serves  for  feeding  the  liquid  to  be 
evaporated  on  to  the  inner  surface  of  a.  The  centrifugal 
action  set  up  by  rotating  the  drum  causes  the  liquid  to 
distribute  itself  in  a  thin  uniform  layer  on  the  inner  surface 
of  the  drum,  and  also  to  flow  along  it  and  into  the   annular 


end  of  h  is  a  cock  k,  by  means  of  which  the  liquid  can  be 
run  off,  or  again  passed  into  the  drum  through  d  and  the 
cock  i.  Fresh  liquid  also  can  be  introduced  through  the 
latter.  Heat  is  applied  to  the  exterior  of  the  drum  by  the 
furnace  g,f,fl,  to  effect  the  evaporation  of  the  liquid  on 
the  interior  surface.  The  lute  /  is  divided  by  a  flat  ring  n, 
and  being  tilled  with  a  suitable  fluid,  forms,  with  the  fixed 
plate  in,  a  seal  which  prevents  the  products  of  distillation 
from  escaping  from  the  drum  except  by  the  outlet  p.  Two 
or  more  conceutric  drums  may  be  used.  Various  modifica- 
tions of  the  apparatus  are  described. — R.  B.  P. 

Pulverulent,  Granular,  or  Fibrous  Materials,  Apparatus 
for  Drying.  E.  Theisen,  Baden-Baden,  Germany.  Eng. 
Pat.  14,853,  Aug.  6,  1895. 

On  to  the  interior  surface  of  a  revolving  drum  the  outer 
surface  of  which  is  subjected  to  heat,  the  material  to  be 
dried  is  fed  in  such  a  manner  that  it  is  spread  into  a  uniform 
thin  layer  by  centrifugal  force.  A  series  of  scrapers  set  at 
certain  points,  stir  up  the  material  and  deliver  it  on  to  a 
fresh  portion  of  the  drum's  inner  surface,  and  at  the  same 
time  cause  it  to  travel  along  the  drum  towards  the  discharge 
orifice.— R.  B.  P. 

[MuJJlel  Gas  Furnaces  for  Enamelling,  Assaying, 
Hardening,  Tempering,  Melting,  and  the  like,  An 
Imp/,  in  tlie  <  '{instruction  of  F.  Willis,  London.  Eng. 
Pat.  14,971,   Aug.  8,  1895. 

The  improvement  consists  in  surrounding  the  muffle  with  an 
additional   muffle  in  order  that   the  products  of  combustion 


lute   I  at  the  other  end,  from  which  it   is   removed  by  a 
stationary  scojp  at  the  end  of  the  pipe   h.     At    the  other 


may  be  caused  to  circulate  in  the  manner  indicated  by  the 
arrows  in  the  figure,  which  represents  a  vertical  section 
through  the  muffle  furnace. — A.  G.  B. 


II.-FUEL,  GAS.  AND  LIGHT. 

Sulphite  Liquor  from  Mood  Pulp,  Utitisation  of  [Fuel]. 
Papier  Zeit.  189G,  21,  [37],  1183. 

The  author  describes  a  method  that  was  adopted  in  1890 
for  the  manufacture  of  briquettes  from  small  coal  and  con- 
centrated waste  sulphite  liquors.  The  experiments  were 
conducted  at  the  iron-smelting  furnaces  at  Komitat  Gomor, 
in  Hungary.  The  waste  sulphite  liquors  were  obtained 
from  a  pulp  mill  in  the  vicinity,  and  then  concentrated  to  a 
suitable  consistency  in  a  series  of  open  tanks  l.eated  by  the 
waste  gases  from  the  furnaces,  The  thick  syrup-like 
residue  v/as  mixed  with  the  coal  dust  in  tile  briquette-making 
machine.  The  briquettes  when  dried,  were  hard,  and  formed 
an  excellent  fuel,  giving  off  practically  no  sulphurous 
odour  when  burnt.  It  was  also  found  that  by  using  sufri- 
cient  lime  flux,  practically  the  whole  of  the  sulphur  went 
into  the  slag  when  employed  in  the  smelting  furnace.  After 
overcoming  a  number  of  difficulties,  the  manager  of  the 
works  writes,  under  date  of  April  :>0th  of  the  present  year, 
to  the  effect  that  the  manufacture  of  these  briquettes  is 
carried  on  satisfactorily,  and  they  not  only  form  good  fuel 
upon  ordinary  grates,  but  also  in  the  smelting  furnace. 

— S.  P.  E. 
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Gas  Process:.-.,  and  particularly  the  Management  of  Fur- 
Apparatus  for  Controlling.     W.  Hempel.    Chem. 

In.l.  1896,19,  98—101. 
The   author  proposes  to   utilise   the  known  fact  that  the 
form  of  a  flame  is  altered  bj  a  change  in  th<  com] 
(it  the  atmosphere  surrounding  it.  to  obtain  a  test  apparatus 
showing  at  a  glance  anj  change  in  the  composition  of  the 
chimney  gases  in  furnaces  and  other  analogous  cases. 

lu  the  accompanying  illustration,  l!is  a  tube  leading  from 
the  furnace  flue,  preferably  close  behind  the  bridge,  or 
before  the  furnace  gases  have  passed  through  any  consider- 
able   length    of  brick    flue.     A   is    a  tube   leading  into  the 


chimney  beyond  the  damper.  U  is  a  graduated  glass 
cylinder,  open  top  and  bottom,  tind  connected  to  A  and  li  by 
the  elbow-pieces  E  and  C.  G  is  a  narrow  tube  connected  by 
the  flexible  tube  L  to  the  gas  supply,  held  in  position  by  the 
air-tight  stopper  m,  and  having  its  nozzle  flush  with  the 
lowest  graduation  mark  of  1).  i  and  h  are  rosette  venti- 
lators. The  tube  G  is  removed,  the  gas  lighted,  and  the 
tube  replaced,  and  with  i  and  h  fully  open  the  gas  flame  is 
regulated  to  a  definite  height.  The  tiring  of  the  furnace  is 
then  arranged  so  as  to  give  the  maximum  of  carbonic 
anhydride — by  nearly  closing  the  air  supply — and  ventilator  i 
being  quite  closed. /(  is  gradually  closed  till  the  flame  i-  just 
extinguished,  when  the  position  of  h  is  marked.  At  the 
same  time  a  sample  of  the  furnace  gas  is  drawn  by  means 
of  k  and  analysed.  The  furnace  is  then  brought  to  its  most 
advantageous  condition,  the  ventilators  h  and  i  are  again 
opened,  the  gas  re-lighted,  t  closed,  and  h  closed  nearly  to 
the  mark  previously  made,  and  re-marked  ;  the  height  of  the 
flame  is  then  noticed,  and  a  sample  of  the  furnace  gas  taken 
at  K  and  analysed.  By  a  few  trials  an  empirical  scale  can 
be  drawn  up,  showing  from  the  height  of  the  flame  the 
percentage  ol  carbonic  anhydride  in  the  furnace  gases. 
F  is  a  Kiel/  pressure  gauge  in  connection  with  the 
apparatus  by  the  lead  tube  n.  This  consists  of  the  pipette 
P  full  of  water  in  a  cylinder  of  the  same  and  dipping  into  a 
layer  of  a  liquid  just  henw  enough  to  sink  in  water — such 
as  a  heavy  petroleum  to  which  a  little  carbon  bisulphide 
has  been  added.  This  forme  a  delicate  pressure  gauge,  as  a 
very  slight  change  of  level  in  the  bulb  of  the  pipette  is 
represented  by  a  very  considerable  change  in  level  of  the 
lower  layer  of  liquid  in  the  pipette  tube.  The  pressure  in 
the  apparatus  is  adjusted  to  that  of  the  atmosphere  before 
rending  the  flame  height,  by  slightly  opening  ventilator  i, 

\  I  iv  good    results    have  been  obtained  by  this  apparatus. 
which   can   also    be   applied  to   testing   other   than    furnace 


—such  as  chlorine  generators,  sulphuric  acid  chambers, 
&C.  Where  coal-gas  is  not  available,  hydrogen,  water-gas, 
or  candles  can  be  employed.     In  the  ease  of  the  candle, 

ii,  it  must  be  remembered  that  restriction  of  the 
oxygen  mean-  diminished  Same ,  and  not,  as  in  the  case  of 
gas  flame,  increased  length,  and  the  variation  is  much  less. 
jfor  a  candle,  the  form  of  the  apparatus  must  of  course  he 
slightly  modified. — L.  T.  T. 

Emission   of  J.ii/lit.     H.  Kriiss.     Journal  fur  Gasbeleuch- 
tung,  189G,  39,  425 — 127. 

The  results  are  given  of  researches  made  by  hummer, 
Kurlbaum,  and  Wien  at  the  Reichsanstalt  on  a  suitable 
standard  or  unit  of  light-emission,  and  also  of  experiments 
by  St.  John  on  the  emissive  powers  of  substanci  s.  1  cperi- 
inents  with  Yiolle's  platinum  unit  and  Siemens'  modification 
of  it  have  shown  that  methods  depending  upon  the  uniting 
point  or  solidifying  point  of  platinum  are  not  satisfactory, 
l.iiinmer  and  Kurlbaum  adopt  as  their  unit  the  amount  of 
light  emitted  from  1  sq.  cm.  of  glowing  platinum-foil  at  a 
fixed  temperature.  The  foil  used  is  of  pure  platinum, 
25  mm.  broad,  GO  mm.  long,  and  0-015  mm.  thick,  and  is 
heated  by  passing  through  it  a  current  from  a  secondary 
battery.  In  front  of  it  is  placed  a  suitable  diaphragm  with 
an  aperture  of  1  sq.  cm.  The  temperature  is  fixed  by  a 
peculiar  and  interesting  absorption  method.  The  absorp- 
tion vessel  consists  of  a  cylindrical  glass  ring  closed  by  two 
quartz  plates.  1  mm.  thick,  and  containing  a  layer  of  water 
2  cm.  thick.  The  proportion  of  the  total  radiation  trans- 
mitted through  such  a  vessel  depends  upon  the  quality  of 
the  radiation,  and  hence  depends  upon  the  temperature 
of  tin'  radiating  surface.  The  normal  temperature  is  fixed 
a-  being  such  that  the  proportion  of  the  total  radiation 
transmitted  shall  be  one-tenth.  The  radiation  is  measured 
and  tile  proportion  determined  fay  mean-  of  a  bolometer. 
A-  far  as  this  element  is  concerned,  tie  be  fixed  to 

an  accuracy  of  0*3  per  cent.,  or,  taking  all  sources  of  error 
into  account,  to  an  accuracy  of  1  per  tent. 

St.  John  ha-  compared  the  brightness  of  a  hot  platinum 
surface  with  that  of  a  part  of  the  same  platinum  at  the 
same  temperature  but  coated  with  a  metallic  oxide.  The 
platinum-foil  was  enclosed  in  a  furnace  at  a  temperature  of 
1,100  —1,200  C,  and  the  observations  were  made  through 
a  hole  in  the  wall  of  the  furnace  by  a  spectro-photometer. 
Taking  the  brightness  of  the  plain  platinum-foil  for  a  given 
wave  length  (A.  =  0'540")  as  unity,  that  of  the  other  surlaces 
was  only  found  to  vary  from  0  *is7  in  the  case  of  didymium 
oxide  to  1*017  in  the  case  of  lanthanum  oxide.  Within 
such  a  closed  hot  space  the  brightness  does  not  measure 
the  emissive  power,  for  the  radiation  is  the  sum  of  the 
energy  emitted  and  reflected  from  the  surface  ;  and  the 
results  are  in  entire  accordance  with  Kin  hod's  law, 
according  to  which  the  sum  of  tnt-e  in  ain  given  direction 
should  be  constant  for  all  surfaces  and  equal  to  that  from  a 
perfectly  black  surface.  Unfortunately,  St.  John  has  not 
examined  the  behaviour  of  thorium  oxide,  which  i-  used  in 
the  Auer  burner.  Hut  the  fact  that  the  rare  earths  investi- 
gated behave  in  accordance  with  Kirchoff's  law  is  fatal  to 
the  suggestion  which  has  often  been  made  that  thej  have  a 
specific  luminosity  or  power  of  emitting,  in  the  form  of 
light,  a  part  of  the  energy  absorbed  in  their  formation. 
The  observed  gradual  decrease  of  efficiency  of  'be  Alter 
burner  must  be  ascribed  simply  to  a  gradual  contraction  of 
the  mantle  or  of  its  active  surface,  and  not  to  an*J  supposed 
diminution  of  its  specific  luminosity.  The  measurement  of 
brightness  above  described  can  be  converted  into  a  method 
of  measuring  emissive  power  by  pushing  a  hot  (but  not 
glowing)  porcelain  tube  through  the  wall-  of  the  furnace 
close  up  to  the  platinum  plate  and  observing  through  this 
tube;  we  thus  cutoff  reflected  light  and  only  observe  that 
directly  .united.  Taking  the  emissive  power  of  platinum 
as  unity,  that  of  lanthanum  oxide  is  found  to  be  2'  15,  and 
that  of  ziri  oniuni  oxide  as  high  as  :i*  15. — 1).  H.  .1 

Rare  Earths.     (I.X.Witt.     Chem.  Irid.  1896, 19,  156. 

THE  thoria  required  for  incandescent  mantles  i-  now 
obtained  from  inoiiazit",  which  contains  only  1 — H  per  cent, 
of  the  earth.  After  separation  of  thoria.  the  ccria,  didymia, 
and    lai.thaiia,    which     make    up    50    per    cent,    of    North 
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Carolina  monazite,  are  found  ia  the  same  residue,  without 
other  admixture.  In  the  present  paper,  the  separation  of 
ceria  and  attempts  to  utilise  it  are  described  ;  didymia  and 
lanthana  will  be  dealt  with  in  a  subsequent  communication. 
To  the  mixture  of  the  chloriies  of  the  three  metals 
caustic  potash  is  added  till  alkaline  (caustic  soda  must  nor 
be  used,  since  NaC'l  dissolve-  Ce02)  and  chlorine  passed 
into  the  mixture  warmed  on  the  water-bath.  When  the  gas 
is  no  longer  absorbed,  a  portion  is  filtered  and  tested  for 
cerium  by  ammonia  and  hydrogen  peroxide  ;  if  the  metal  be 
found,  the  treatment  with  potash  and  chlorine  is  repeated. 
The  yellow  dioxide  i-  filtered  off.  washed  with  5  per  cent, 
potassium  chloride,  and  its  hydrochloric  acid  solution 
examined  for  the  absorption  hands  of  didymiuni  ;  if  this 
metal  he  absent,  the  solution  is  also  assumed  to  be  free 
from  lanthanum,  and  pure  cerium  oxalate  i-  precipitated 
on  addition  of  oxalic  acid.  If  the  didymium  bauds  are 
seen,  the  chlorine  treatment  must  be  repeated. 

Cerium  oxalate  finds  a  limited  application  in  medicine, 
but  on  account  of  its  insolubility  is  not  suitable  for  genera! 
technical  purpose-.  The  most  convenient  salt  is  the  double 
sodium  cerium  nitrate  obtained  by  dissolving  36  grms.  of 
cerium  oxalate  in  250  e.e.  of  nitric  acid  (equal  pur-  acid  of 
sp.gr.  1-4  and  water),  boiling  until  nitrous  fumes  are  no 
longer  evolved,  and  adding  -21  grms.  of  anhydrous  -odium 
carbonate.  On  cooling,  almost  the  whole  of  the  double  -alt 
crystallises  out  ;   it  is  unaltered  by  air. 

1  percent,  of  cerium  dioxide  imparts  a  fine  yellow  colour, 
which  resi-ts  a  white  heat,  lo  a  glass  of  a  composition 
suitable  for  an  earthenware  glaze,  but  when  used  as  glaze, 
only  a  useless  pale  yellow. colour  was  produced.  Porcelain 
could  not  be  coloured  by  cerium  compounds.  The  double 
nitrate  has  no  effect  on  the  production  of  aniline  blacks  ; 
earlier  statements  to  the  contrary  must  have  been  based  upon 
results  obtained  with  cerium  salts  containing  impurities, 
possibly  vanadium.  On  the  other  hand,  cerium  forms  a 
mordant  for  the  alizarin  colours.  One  method  is  to  print 
the  sodium  cerium  nitrate,  thickened  in  a  suitable  manner, 
on  the  fabric,  dry,  and  pass  through  boiling  soda  ;  this 
precipitates  insoluble  sodium  cerium  carbonate  in  the 
pores  of  the  material.  The  colours  produced  on  material 
mordanted  in  this  way  are  tolerably  fast  to  soap  ;  the  shades 
are  intermediate  between  those  given  by  chromium  and 
iron  mordant-. — A    C.  W. 

Denaturing  Alcohol  [Alcohol  Incandescent  Lamps']. 
(i.  Jacquemin.     Comptes  rend.  122,  [25],  1502. 

The  author  proposes  to  denature  alcohol  for  use  in 
incandescent  lighting  by  the  use  of  the  trihydrate  of  ethyl 
hydrosulphide  obtained  by  the  distillation  of  sulphovinate 
and  sulphide  of  barium,  and  mixed  with  9  per  cent,  of 
ethyl  hydrosulphide.  5  grms.  of  this  substance  will  suffice 
to  denature  a  hectolitre  of  90"  alcohol  at  a  cost  of  15  cen- 
times, and  whilst  incapable  of  precipitation  or  removal  by 
fractional  distillation,  does  not  affect  the  burning  of  the 
spirit,  the  trace  of  sulphur  present  being  infinitesimal. — C.  S. 


Incandescent  [Alcohol"]  Spirit-Light,  in  comparison  with 
other  Sources  of  Light.  Y.  Fischer.  Zeits.angew.Chem. 
1890,  433—434. 

The  author  describes  a  wickless  spirU-lamp  [alcohol-lamp] 
by  means  of  which  an  ordinary  mantle  can  be  raised  to 
incandescence.  In  the  ace  impanying  figure  the  spirit  is 
poured  into  the  annular  reservoir  A  (tha  screw-cap  a  being 
removed),  falls  through  the  side  tubes  into  IS,  and  then 
rises  in  the  central  tube.  The  cock  6  allows  spirit  to  be 
poured  at  will  into  the  little  capsule  e  surrounding  the 
central  tube;  this,  when  lighted,  vaporise*  the  spirit  in  the 
central  tube,  and  the  vapour  is  driven  out  at  n  into  a 
liunsen  burner  on  which  is  hung  the  mantle  C.  Spirit  of 
not  le-s  than  93  per  cent,  should  be  used  ;  of  this  the  lamp 
uses  97  e.c.  per  hour,  and  gives  a  steady  pleasant  light  of 
42  candle-  with  a  new  mantle,  sinking  to  36  candles  after 
00  hour-'  use.  Taking  as  average  costs,  spirit,  32  pf.  per 
litre  (Is.  0i/.  per  gallon)  ;  petroleum,  22  pf.,  ••  Kaiserol," 
42  pf.  (l.v.,  Is.  llf/.);  stearin  candles,  150  pf.  per  kilo. 
(8d.  per  lb.)  ;  coal-gas,  10  pf.  per  cb.  m.  (is.  6d.  per  1,000 
cb.  ft.)  ;  and  the  wear  of  mantles  at  0-5  pf.  per  100  candle- 
hours,  the  author  gives  from  his  own  and  earlier  re- 
searehe-  (Zeits.  angew.  Chem.  1891,  623,  and  1895,  034 
and  005)  a  comparative  table  of  which  the  following  is  a 
condensation  :  — 


Actual 

Cost  pel- 
Hour. 

'  alculated  to  lno  Candle-Hours.                             Radiant  Heat  per 

Light. 

I00Sq.Cm.at37*5Cm. 
Consump-       ...              CO,                Ho              Heat           Distance,  for  every.' 

tion.                          produced,     produced.       evolved.          -  Candle-Power. 

1 

l 

4 
25 
36 

25 
46 
15 

Pf. 

1-3 
1-2 
0-6 
111 
3'3 

2-9 
4-8 
2-2 
4-1 

firms.            Pf. 
920            130-0 
770              120-0 
600               13-2 
33a                 7-3 
220                 9-1 

cb. in. 

1-6               25-6 

1-2            vr-2 

0-25               4'5 
i7-3 

Kilo. 
1-18 
122 
0-95 
0-53 
0-38 

0-91 
0-68 
0-12 

•• 

Kilo. 

I'll! 
0-99 
0-80 
IV44 
0-25 

1-71 
1-2S 

0-21 

8,100                            -  ■  7 
7,980                          8-2 
6,240                        10-8 

3,432                      la-.; 
247                          (1-2) 

6-2 

6.360                            6-1 

1,060                            1 -0 

400                           2-2 

Candies  ^p^™^- ;;;;;;;;;;;; 

I'etroieum^-^-;;;;; 

Hydrocarbons  produced  by  the  Action  of  Water  on  Metallic 
Carbides.     II.  Moissan.     Comptes  rend.  122,  [25],  1462 

—1467. 


—J.  T.  D. 

In  view  of  the  fact  that  aluminium  carbide  gives  off  pure 
methane  under  the  action  of  water,  and  that  uranium 
carbide  furnishes   under  the  same  treatment,  in  addition  to 
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gaseous  products,  liquid  and  solid  hydrocarbons  (4  kilos,  of 
carbide  yielded  over  100  grins,  of  liquid  hydrocarbons), 
chiefly  of  the  ethylene  series,  a-sociated  with  smaller 
quantities  of  the  acetylene  series  and  saturated  hydro- 
carbons,—  it  is  considered  that  the  protracted  evolution  of 
methane  in  certain  places  may  be  due  to  the  first-named 
reaction,  and  that  the  occurrence  of  the  second  reaction  at 
high  temperatures  might  give  rise  to  saturated  hydrocarbons 
analogous  to  petroleum.  To  show  that  petroleum  is  not 
always  attributable  to  an  animal  or  vegetable  origin  the 
asphalt  found  in  the  fissures  of  the  fresh-water  limestone,  of 
Limagne  is  cited,  the  said  asphalt  being  in  direct  relation 
with  veins  of  basaltic  tuff,  and  therefore  with  volcanic 
phenomena.  The  petroleum  found  at  a  depth  of  1,200 
metres  at  Wiom  may  be  ascribed  to  the  action  of  water  on 
carbides,  and  the  escape  of  carbon  dioxide  from  the  granite 
rocks  bordering  the  tertiary  formation  near  Saint-Nectaire 
may  be  an  oxidation  product  of  hydrocarbons  produced  in 
the  same  way. 

It  is  also  considered  possible  that  sundry  volcanic 
phenomena  may  be  due  to  the  same  cause,  and  that  the 
variety  of  carbon  compounds,  from  asphalt  down  to  carbon 
dioxide,  produced  in  the  final  manifestations  occurring  in 
volcanic  centres,  probably  result  from  the  polymerisation 
of  the  gases  liberated  by  the  contact  of  water  with  sub- 
terranean stores  of  metallic  carbides.  —  c.  s. 

Auer-Wi  'sbacli  Patents  <"<<l  Monazite  in  Germany. 
U.S.  ( ionsular  Reps.,  June  1896,  2-12. 

See  under  Trade  Rep.,  page  626. 

(       '  Vi red  in  Ontario.     Eng.  and  Mining  J.,  July  18, 

1896,  53. 

See  under  Trade  Rep.,  page  629. 

PATENTS. 

Gas  [Wood],  Impts.  relating  to  tlte  Manufacture  of ,  uml 
to  Apparatus  therefor.  II.  Riche,  Lisofs  par  Lyons- 
la-Foret,  France.     Eng.  Pat.  10,947,  June  1,  1893 

The  object  of  this  invention  is  to  convert  the  whole  of  the 
non-mineral  constituents  of  wood  into  gas.  The  apparatus 
consists  essentially  in  a  vertical  retort,  which  is  charged 
from  the  top.  and  from  which  the  gas-outlet  pipe  is  situated 
near  the  bottom.  After  the  first  charging  of  the  retort  the 
woad  is  fed  in  at  the  top  ai  required,  the  ashes  being 
removed  from  the  bottom  from  time  to  time.  In  this  way 
the  lower  pari  of  the  retort  is  constantly  filled  with  .in 
incandescent  mass  oi  carbon  or  charcoal,  and  the  patentee 
claims  that  by  causing  the  gases  first  formed  (containing 
large  quantities  of  steam,  &e.)  to  pass  over  this  incan- 
descent mass  a  "rich  and  perfectly  pure  gas  is  obtained, 
reidy  for  immediate  use  as  fuel,  as  illuminating  gas  for 
incandescent  gas  light,  or  as  a  source  of  motive  power." 

— L.  T.  T. 

Oris,  Heating  and  Illuminating  [Acetylene],  Impts.  in 
Apparatus  for  the  Production  of.  T.  Thorp  and  T.  (1. 
Marsh,  both  of  Manchester.  Eng.  Pat.  12,356,  June  26, 
1895. 

Two  forms  of  apparatus  are  described.  In  one  the  generating 
chamber  is  a  fixed  chamber  in  a  tank,  and  containinga  fixed 
tray  to  hold  the  carbide,  and  having  communication  at  the 
bottom  with  the  water  in  the  surrounding  tank.  When 
acetylene  i-  generated  faster  than  it  is  used,  the  pressure  of 
tlie  gas  forces  the  water  down  in  the  generator  ami  so 
removes  it  from  contact  with  the  carbide. 

lu  the  second  apparatus  the  generator  forms  n  bell  or 
holder,  rendered  buoyant  bj  air  tight  chambers  or  counter- 
poise weight-,  ami   surrounded  by  a  tank  of  water.      In  this 

case  when  excess  of  acetylene  i-  produced  the  generator  is 
lifted,  and  the  carbide  thus  removed  from  contact  with  the 
water.- I..  T.  T. 

Gas,  Illuminating  [Poor-Gas  u-i/h  Acetylene],  Impts.  in 
the  Manufacture  of.  T.  L.  Willson,  New  York,  U.S.A. 
Eng.  Pat  13,750,  duly  18,  1895.  (Date  under  Intermit. 
Convei  tion,  lice.  19,  [894. 1 

Whilst  a  non-illuminating  gas,  such  as  water-.-,  cannot 
be  economically  rendered   illuminating   by  the  addition   of 


acetylene,  the  patentee  claims  that  a  gas  of  low  illuminating 
power,  but  already  containing  hydrocarbons,  can  be  efficient!} 
and  economically  enriched  by  the  addition  of  acetylene.  He 
states  that,  for  instance,  a  poor  gas  of  nine  candle-power 
can  be  raised  to  an  illuminating  power  of  25  candles  by  the 
addition  of  10  per  cent,  of  acetylene. — L.  T.  T. 

Gas,  Illuminating  [Acetylene  modified],  Imjtts.  in  the  Pro- 
duction of.    T.  L.  Willson,  New  York.    Eng.  Pat.  13,766, 

.Inly  is,  1895.    (  Hate  under  Intermit.  Convention,  Dec.  19, 
18'J4.) 

Ik  acetylene  be  added  to  a  non-luminous  combustible  gas  in 
its  ordinary  condition,  the  illuminating  power  of  the  acetylene 
is,  after  a  -hort  time,  practically  lost.  The  patentee  claims, 
however,  that  by  employing  the  gaseous  products  obtained 
from  heating  acetylene,  the  illuminating  power  remains. 
The  acetylene  is  either  passed  through  red  hot  retorts,  and 
the  products  then  introduced  into  the  non-illuminating  gas, 
or  the  acetylene  is  first  added  to  the  latter  gas,  and  the 
mixed  gases  are  then  passed  through  fixing  retorts  or  tube-, 
raised  to  a  bright  red  heat. — L.  T.  T. 

Calcium    Carbide,    Impts.   in    the   Production   of.     T.  L. 

Willson,  Xew  York,  U.S.A.     Eng.  Pat.  15,:SG0,  Aug.  15, 

1895. 
I.imi:  and  coke,  which  have  been  finely  powdered  and 
then  thoroughly  mingled  in  a  grinder  or  mixer,  in  the 
proportion  of  35  per  cent,  of  coke  and  65  per  cent,  of 
lime,  are  fed  into  a  vertical  furnace  enclosed  in  brick- 
work, and  preferably  lined  with  carbon,  and  provided  with 
a  tap-hole  at  the  bottom  for  the  removal  of  the  fused 
product.  The  lower  electrode  is  formed  of  broken  carbon, 
and  the  upper,  which  is  removable,  is  of  compacted  carbon, 
and  i-.  connected  with  tin  adjusting  mechanism  by  which  it 
may  be  raised  or  lowered.  The  electrodes  are  connected  to 
the  poles  of  an  alternating-current  dynamo  having  a  mean 
potential  of  .">.'>  volts,  and  the  reversals  of  the  current  may- 
be satisfactorily  run  at  about  50  a  second.  The  amperage, 
which  depend-  on  the  size  of  the  furnace,  mav  be  1,500  am- 
peres for  a  pole  of  8  ins.  on  the  side.  It  is  claimed  that  by 
this  process  the  difficulty  of  feeding  in  between  the  poles  is 
overcome,  and  that  the  output  of  calcium  carbide  per 
electric  horse-power  is  nearly  double  that  which  is  obtained 
with  a  direct  current. — G.  H.  R. 

Carbide  of  Calcium,  Impts.  in  the  Process  and  Appa- 
ratus for  the  Production  of.  R.  P.-  Pictet,  Geneva, 
Switzerland.  ling.  Pat.  9358,  May  2,  1896. 
A  iii'i.i.i  is  provided  with  a  ring  of  tuyeres  at  .about  two- 
thirds  of  its  height  from  the  bottom,  and  with  a  ring  of 
blow-pipes  at  about  one-third  of  its  height;  the  electric 
arc  is  funned  at  the  bottom  of  the  furnace.  Air  is  injected 
through  the  tuyeres,  and  hydrogen  and  oxygen  (water-gas 
and  enriched  air)  respectively  through  the  separate  pipes 
which  form  each  blow-pipe.  The  charge  of  time  and  excess 
of  coke  is  heated  by  the  combustion  of  a  part  of  the  coke  to 
2,000  ('.  at  the  tuyeres,  to  2,400  C.  .it  the  blow  pipes, 
and  to  above  3,000  C.  at  the  electric  arc.  Here  the 
calcium  carbide  is  formed,  and  flows  from  the  bottom  of  the 
furnace  in  a  fused  condition,  making  room  for  a  fresh 
charge  at  the  top.  To  protect  the  furnace  lining  from  the 
heat  of  the  arc,  the  exit  pipe  is  male  to  protrude  into  the 
furnace,  so  that  a   residuum   of  calcium   carbide  remains  in 

the  botto I  the  cupola,  where  it  partially  solidifies  on  the 

lining.— A.  G.  B. 

Carbonic  Acid,  Obtaining, from  Gits  Mixtures  in  the  Dry 
Way,  An  Impd.  Process  for,  and  Apparatus  therefor, 
P.  W.  Raydt,  Stuttgart,  Germany.  Eng.  Pat.  13,456, 
July  12,  1895. 

See  under  VII., page  .)94. 

Coking   Processi  >.  Imps.  in.     .1.  Bowing,  Tilbury,    Kssex. 

Eng.  Pat.  14,682,  Aug.  2,  ls'aj.     Compare  this  Journal, 

1891,628. 
Steam   coal  may  be  coked  by  powdering  it  until  it  can  pas- 
through    J-in.  mesh,  thoroughly    wetting  it,  mixing  it    with 
sonic  2  [  per  (  cut.  of  its  weight   of  tar,  and  ramming  it  into 
a  gas-tight  vessel,  so  that   it  shall  be  as  solid  as  possible 


Aug.  31, 1896.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEAIICAL  INDUSTRY 


583 


and  the  vessel  shall  be  quite  filled.  The  vessel  is  then 
raised  to  the  coking  temperature,  and  the  products  allowed 
iape  through  a  suitable  orifice.  In  the  case  of  coals 
which  swell  when  heated,  the  tar  and  water  may  be 
dispensed  with,  provided  the  other  conditions  be  fulfilled. 
The  slack  of  coals  which  do  not  swell  much  may  be  merely 
weighted  during  the  coking  process.  When  dealing  with 
coals  which  coke  with  difficulty,  the  volatile  products  from 
one  coking  chamber  should  be  passed  into  the  next 
chamber  cither  just  prior  to  or  during  the  beginning  of  the 
coking  operation  ;  the  particles  of  the  newly  coking  mass 
become  thus  cemented  together. — A.  G.  B. 

Liquid   Hydrocarbons  for  use  as   Furl,   An    Impd.   Pro- 
cess fv r  Treating.     P.  Baumert,  Berlin,  ( Germany.     Eng. 
Bat.  21.709,  Nov.  15,  1895. 
Tin:   admission  of  steam   into  the  combustion  chamber   is 
but  little  aid  to  perfect  combustion  of  liquid  hydrocarbons, 
but  if  water  be  mixed  with  the  hydrocarbon  and  the  emul- 
sion be  injected,  a  better  resuU  is  obtained.    Such  an  emulsion 
may  be  prepared  by  adding  to  the  hydrocarbon,  up  to  3  per 
cent,  of  its  weight  of  the  powdered  sterna  and  woody  parts  of 
such  plants  as  Salix  viminalis,  Spirma  JUipendula,  Prunus 
<i,  and  the  like;  the  resulting  mixture  eau  he  emulsified 
with  from  10  to  95  per  cent,  of  water. — A.  (..  1!. 

Oil  or  other  Liquid,  Evaporating,  and  Mixing  the  Vapours 

Produced   with    Coal-Gas,    Impts.    in    Apparatus    for. 

F.  S.  Cripps,  London.  Kng.  Bat.  600S,  March  IS,  1896. 
The  apparatus  consists  of  an  iron  or  steel  vessel  divided 
into  three  chambers,  the  bottom  one  being  termed  the  heat- 
ing chamber,  the  middle  one  the  mixing  chamber,  an  1  the 
top  one  the  oil-arresting  chamber.  The  oil  flows  through 
a  pipe  in  the  form  of  an  ascending  volute  contained  in  tin- 
heating  chamber,  and  is  delivered  on  to  the  floor  of  the 
mixing  chamber,  which  serves  as  an  evaporating  disr  ;  tin- 
disc  and  the  volute  are  heated  by  low-pressure  steam  ad- 
mitted into  the  heating  chamber.  The  coal-gas  main  enters 
the  mixing  chamber  at  the  centre  of  the  evaporating  disc. 
The  gas  thus  becomes  mixed  with  the  oil  vapour  and  then 
passes  through  the  perforations  in  the  floor  of  the  arresting 
chamber,  where  any  liquid  oil  particles  are  removed  by  a 
column  of  coke.  By  a  suitable  bye-pass  arrangement  either 
the  whole  or  a  portion  of  the  gas  to  be  enriched  may  be 
sent  through  the  apparatus.  An  advantage  claimed  is  the 
absence  of  injectors. — A.  G.  B. 

Gas,  Illuminating  [Petroleum  Spirit,  .Vc],  Imvts.  in  Appa- 
ratus for  Producing.  C.  Gautseh,  Minister,  Germany. 
Eng.  Pat.  S239,  April  18,  1896. 
Specification  describing  the  production  of  an  illuminating 
gas  by  carburettiug  air.  Air  is  compressed  into  a  chamber 
and  then  forced  through  numerous  very  fine  openings  in  a 
tube  arranged  near  the  bottom  of  another  chamber  filled 
with  a  hvdrocarbon,  such  as  "  ligroine  "  (petroleum  spirit), 
naphtha,  &c— L.  T.  T. 

IIL-DESTRUCTIYE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Petroleum  in  the  Island  of  Tscheleken.     K.  Charitsehkoff. 

Chem.  Rev.  Fett  u.  Harz  Iud.  1896,  [39],  86—88. 
Attention  has  recently  been  directed  to  Tscheleken  as  an 
oil-producing  region,  in  consequence  of  the  success  attend- 
ing the  prospecting  carried  on  by  the  Transcaspian  autho- 
rities in  seeking  new  sources  of  liquid  fuel,  and  the  firm  of 
Nobel  has  resumed  boring  operations. 

Tscheleken  petroleum  is  very  thick,  being,  at  9°  C,  of 
the  consistence  of  ointment,  and  setting  at  a  little  below  0°  C. 
Some  difficulty  is  occasioned  in  distillation  by  the  disinclina- 
tion of  the  contained  water  to  separate  out.  The  specific 
gravity  of  the  oil  is  0-86S,  and  the  flashing  point  51  -5°  C, 
Abel-Pensky.  Fractional  distillation  yields  the  following 
results : — 

Up  to  200°  C 2-3  per  cent,  of  sp.  gr.  0-7712  at  16  V.    C. 

200°— 250°  C 11-9  „  „        0-793 

250°— 270°  C 7-6  „  „        0-S005 

2703-310:'C 6-«  „  „        0-812S 

The  residuum  has  a  specific  gravity  of  0-900  at  22 -53  G,  | 
is  salve-like  at  the  ordinary  temperature,  and  may  be  worked  . 


up  direct  into  vaselin.  The  percentage  of  paraffin  in  the 
od  is  high  (5-5, j  ielding  about  3  per  cent,  of  refined  paraffin), 
so  that  a  sediment  forms  at  moderately  low  temperatures. 
Two  kinds  of  burning  oil  can  be  obtained:  the  first  of 
sp.  gr.  0-7945  at  15"  C,  flashing  point  29°  Abel-Pensky, 
and  greatly  resembling  American  petroleum,  bnrning  very 
brightly  at  first,  but  falling  off  a  good  deal  towards  the  end. 
The  second  oil  is  of  sp.  gr.  0-8216,  flashing  point  75°,  and 
does  not  burn  so  well,  but  when  the  two  arc  mixed  together 
a  very  satisfactory  burning  oil  of  sp.  gr.  0'  I  00,  and  flashing 
point  35°,  is  obtained,  indicating  the  possibility  of  preparing 
from  Tscheleken  petroleum  a  very  good  safety  oil  for  special 
purposes,  as  well  as  the  establishment  of  the  vaselin  and 
paraffin  industries,  not  hitherto  developed  to  any  extent  in 
the  ( laucasus. — C.  S. 

Petroleum  of  Salt  Creek,  Wyoming.  W.  C.  Knighf 
and  B.  E.  Slosson.  School  of  Mine-  (University  of 
Wyoming)  Bulletins,  Petroleum  Series  Xo.  1,  June  1896. 

The  Salt  Creek  oil-field  lies  around  the  river  of  that  name, 
but  its  limits  have  not  yet  been  ascertained,  only  a  small 
area  having  hitherto  been  tested.  Wells  have  been  sunk  by 
three  companies  about  50  miles  north  of  Casper,  and  a 
small  refinery  has  lately  been  erected,  containing  one 
50-harrel  cheese-box  still. 

The  oil  is  believed  to  occur  in  two  horizons  of  oil  sands, 
one  of  which  crops  out  at  about  two  miles  from  the  existing 
wells,  and  dips  some  555  feet  per  mile,  the  other  beiug 
indicated  by  oil  springs  about  two  miles  further  away.  The 
existing  wells  vary  in  depth  from  809  to  1.200  feet,  and  are. 
lined  by  three  strings  of  casing  ;  the  average  daily  pro- 
duction is  10  barrels.  In  1595,7,0 1 9  barrels  were  obtained, 
and  the  yield  for  the  present  year  is  estimated  at  20,000. 
Only  small  quantities  of  gas  are  given  off  from  the  wells. 
The  water  associated  with  the  oil  contains  a  large  percentage 
of  sodium  sulphate.  Drilling  is  rather  expensive,  the  cost 
of  plant  and  labour  for  a  first  well  amounting  to  0,000  dols. ; 
and  both  coal  and  wood  are  very  dear,  but  it  is  expected 
that  workable  coal  will  be  found  within  8  or  10  miles. 
In  gecdogieal  age  the  oil- field  is  younger  than  those  of  the 
Eastern  States,  and  more  nearly  approximates  to  the 
Hungarian,  Galician,  and  Bukowina  oil-fields. 

The  crude  oil  is  bright  red  by  transmitted,  and  dark 
green  by  reflected  light.  Its  specific  gravity  at  153  C.  is 
0-9095;  at  ~,\)'J  C-,  0-8755;  flashing  point  (open  cup), 
210°  C;  burning  point,  2603  C. ;  viscosity  ( Engler)  at 
20;  C.  (water  =  1),  15-74  ;  at  100°  C,  1-49.  Xo  paraffin 
is  deposited  on  cooling,  and  the  oil  remains  liquid  at 
—  17'  C.  The  chemical  composition  has  not  yet  been 
studied,  but  judging  from  the  violent  action  of  concentrated 
acids,  a  large  proportion  of  unsaturated  hydrocarbons  seems 
probable.     The  heating  power  is  lo,S13  calories  per  grm. 

Details  are  given  of  experimental  distillations,  with  and 
without  superheated  steam,  air  condensers  being  used  for 
fractionating  ;  and  the  authors  consider th  n  the  best  results, 
seeing  that  the  oil  is  naturally  suited  for  the  production  of 
lubricating  oil,  will  be  obtained  by  a  process  of  continuous 
distillation  on  the  lines  of  the  Russian  method,  "  cracking  " 
being  prevented  by  the  use  of  superheated  steam,  which  has 
been  found  to  increase  the  yield  cf  distillate  with  a  sp.  gr. 
of  0-900—0-925  from  22-94  to  29-98  per  cent.,  a  gain 
of  7  per  ceut.,  and  of  that  of  higher  specific  gravity  than 
0-925  from  4-96  to  12-53  per  ceut.,  a  gain  of  about  7\  per 
cent.  At  present  two  chief  grades  of  lubricating  od  are 
manufactured,  viz.:  — 




Specific        Viscosity 
Gravity.        at  20  •  :. 

Flashing 
Point. 

0-9065 

0-9123 

15  05 

-17 

Above  21  i    P, 

';:i:  F. 

Burning  Point. 

Cold  Test. 

Above  263°  F. 
3-<-  P. 

Below  -  17°  C. 

..        -  la    I  . 

-C.  s. 


634 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Aug.SI    ll 


Tar  and  Petroleum  '>         Iction  oj    Aluminium    Chloride 

on;   Theory   of  Formation    of  Petroleum.     F.   Heusler. 

Zeits.  f.  angew.  Chem.  I89(i,  11,  318— 321. 
It  maybe  stated  generally  that  the  action  of  aluminium 
chloride    upon    a   mixture   of  saturated,   unsaturated    and 
sulphur-containing  hydrocarbons  may  be  so  directed   that 
the  removal  of  the  last  two  iy  he  achieved.   .Apart 

from  the  practical  value  of  this  observation,  it  is  of 
interest  to  know  of  the  existence  of  a  reaction,  which 
apparently  is  capable  of  affording  means  for  determining 
the  percentage  of  saturated  hydrocarbons  even  in  mixtures 
of  very  various  composition.  Armed  with  this  knowledge, 
one  may  determine  the  proportion  of  unsaturated  substances 
in  crude  petroleum  distillates  or  in  petroleum  badly  refined 
or  adulterated  with  oils  from  brown  coal  and  shale  distil- 
lation. 

With  regard  to  the  theory  of  the  origin  of  petroleum, 
the  author  endeavours  to  elaborate  Engler's  hypothesis. 
On  treating  some  of  Engler's  distillate,  boiling  from  100° 
to  120  ( .'.,  with  aluminium  chloride,  about  GO  per  cent,  of 
saturated  hydrocarbons  were  left  unattacked,  the  remaiuder 
of  the  material  being  converted  into  a  resinous  mass.  A 
highly  viscous  oil  boiling  at  190°  to  280=  C.  under  15  mm. 
pressure  and  resembling  an  ordinary  mineral  lubricating 
oil,  was  also  isolated.  The  following  percentage-  of 
saturated  hydrocarbons  were  found  iu  various  mixed  raw 
materials  : — lirowu  coal-tar,  61  ■  5  per  cent. ;  shale  oil,  62  per- 
cent. ;  fish-oil  distillate  (according  to  Eugler),  61  per  cent.  ; 
petroleum  from  Alsace,  ',i,"i  per  cent.  :  Ohio  petroleum, 
97  per  cent.  From  these  results  the  author  deduces  that 
the  fish-oil  distillate  of  Engler  approaches  a  shale  oil  rather 
than  a  true  petroleum,  but  that  from  it  can  be  prepared 
oil  precisely  similar  to  that  characteristic  of  true  petroleum. 
Accepting  Engler's  main  hypothesis,  the  natural  formation 
of  petroleum  may  be  considered  as  taking  place  in  two  stages, 
viz.,  ( !  i  the  resolution  of  fats  by  distillation  under  pressure  ; 
(2)  the  removal  of  the  unsaturated  bodies  by  a  process 
corresponding  with  that  formulated  by  the  author.  Whether 
aluminium  chloride  or  some  other  agent  was  concerned  in 
this  change  cannot  be  definitely  stated. 

With  regard  to  the  presence  of  naphthenes  in  certain 
petroleums,  it  may  be  noted  that  these  hydrocarbons  have 
been  found  in  the  distillation  products  of  browu  coal  and 
in  those  of  Scotch  shale.  Bituminous  substances  therefore 
exist  which  are  capable  of  yielding  this  particular  cla-- 
of  petroleum  hydrocarbons  on  being  subjected  to  destructive 
distillation. — B.  B. 

Wood,  Yield  of  Charcoal,  Methyl  Alcohol,  and  Acetic 
Acid  from  Different  Kinds  of.  E.  llarillot.  Rev. 
de  China.  Irul.  1896,  7,  [76],  100—102. 

Two  series  of  experiments  were  carried  out — oue  iu  the 
laboratory  and  the  other  on  a  manufacturing  scale,  as  men- 
tioned this  Journal,  1896,  34<;  and  347. 

For  the  laboratory  experiments,  retorts  of  a  capacity  of 
^  cb.  ill.  were  used,  which  were  contacted  with  a  con- 
denser, and  the  liquid  portion?,  pyroligneous  acid  and  tar, 
were  collected  in  a  tared  receiver.  The  gaseous  products, 
by  means  of  an  exhauster,  were  conducted  through  a  scrubber 
charged  with  coke,  where  the  ascending  gases  met  a  fine 
spra\  of  descending  cold  water.  The  greater  part  of  the 
acid,  alcohol  and  acetone,  which  escaped  condensation  was 
here  absorbed.  The  liquid  from  the  -crabber  was  then 
collected  for  analysis,  so  a-  to  determine  the  proportion  of 
useful  products  lost  in  actual  manufacture. 

The  method  of  analysis  was  as  follows  : — After  saturating 
the  aeid  with  milk  of  lime,  the  alcohol  was  distilled  off 
according  to  the  directions  of  Gay-Lussac,  that  is,  until  50 
per  cent,  of  the  original  volume  had  passed  over.  But,  in 
order  to  recover  all  the  alcohol  present  in  the  crude  liquor, 
the  residue,  after  having  been  slightly  acidified  with 
sulphuric  acid,  was  submitted  to  a  further  distillation  uutii 
another  50  per  cent,  passed  over.  The  distillate  was 
purified  by  fractional  distillation  over  an  excess  of  lime 
until  a  clear  spirit  of  96  —98  t  aleoholometric  degrees)  was 
obtained.  This  crude  alcohol  still  contained  the  ethers  and 
acetones  produced  from  the  wood,  but  are  included  in  and 
returned  as  methyl  alcohol  in  the  first  table,  page  347. 


Tie  acid  was  titrated  with  normal  soda,  using  phenol- 
phthalein ;  and  though  there  are  also  other  acids  present 
in  the  crude  liquor,  thej  ate  here,  for  purposes  ot  com- 
parison, all  included  a-  acetic  acid,  and  in  the  table 
following  as  calcium  acetate.  All  the  quantities  given, 
represent  the  yield  from  loo  kilos,  of  wood,  ami  must  be 
regarded  a-  maxima,  a-  they  were  obtained  bj  slow  and  very 
regular  distillation,  'flu-  results  demonstrate  that  for  the 
production  of  alcohol,  mixtures  of  barked  beech  aud  elm 
are  to  be  preferred  to  either  round  or  split  cord-w  iod,  and 
the  latter  to  split  beech.     For  the  production  of  charcoal, 

white  wood-  should  he  rejected. 

In  the  experiment-   on   the   large  scale  the  same  methods 

tvere  employed  as  those  used  in  the  laboratory  experiments'. 

See  second  and  third  tables,  page  .147. — I.  S. 

IV. -COLOURING-  MATTERS  AND  DYES. 

Solvents,  Some  iVewi     for  Induline  Dyestuffs],     I    i.  Ga 
maun.     Monit.  Scicut.  1S96,  10,  : 

The  author  refers  to  the  use  of  levulinic  acid  (Ger.  Pat. 
34,515)  and  of  the  acetyl  derivatives  of  glycerin  (Ger.  l'at. 
37,064)  as  solvents  for  the  indulines.  The  high  price  of 
the  former  tell-  against  its  employment  in  practice. 
Whilst  the  acetyl  derivatives  of  glycerin  give  excellent 
results,  it  is  curious  that  the  formic  derivatives  are  not 
satisfactory.  The  latter  are  readily  obtained  by  heating 
glycerin  with  cither  oxalic  or  formic  acid,  and  the  product 
readily  dissolves  the  indulines;  after  some  time,  however, 
the  solution  becomes  of  a  greenish  colonr.  This  change 
may  he  due  either  to  a  reduction  of  the  induline  at  the 
expense  of  the  C'<  >1I  group  or  to  a  condensation  resulting 
in  the  formation  of  a  di-  or  triphenylmethane  derivative. 
Glycol  vl-aeetal,  obtained  on  heating  a  mixture  of  glycerin 
aud  acetic  aldehyde,  is  also  a  good  solvent  for  the  induli 
but  this  solution  also  becomes  greenish,  and  the  results 
obtained  ou  printing  are  very  unsatisfactory.  On  the 
other  hand,  good  results  are  obtained  with  the  glyceride 
of  levulinic  acid  and  its  acetyl  derivative.  These  com- 
pounds dissolve  25 — 30  pier  cent,  of  induline,  and  on. 
printing  with  these  solutions,  good  and  regular  shades  are 
obtained.  The  glyceryl  derivative  of  tartaric  acid  dissolves 
40—45  per  cent."  of  "induline  at  130° — 140".  The  pastes 
obtained,  do  not  precipitate  on  dilution  with  water  or 
acetic  acid,  and  are  satisfactory  for  printing.  The  product 
of  its  acetylation  dissolves  25 — 30  per  cent,  of  induline. 

The  above  solvents  are  not  satisfactory  in  the  ca-e  of 
the  rosindulines  or  of  nephthacridine. — A.  K.  M. 

Triresorcinol.     O.  llc>sc.     Ann.  1895,  289,  61—70. 

Triresorcinol  [HO.C6H4.O.C6H4.O.C6H4.OH]  is  formed 
by  heating  (at  85   for   72  hours)  resoreinol  (4  grms.)  with 

glacial  acetic  acid  (1 — 6  c.c.)  aud  fuming  hydrochloric 
acid  (  I  c.c).  It  i-  thus  obtained  (yield,  about  tio  percent, 
of  the  theoretical  i  in  combination  with  hydrochloric  acid, 
from  which  it  is  freed  by  boiling  with  water. 

It  is  also  produced  in  small  quantity,  instead  of  the 
corresponding  diamido  compound,  when  resoreinol  (one 
part)  and  m  amidophenol  (two  parts)  are  heated  together 
under  the  above  conditions. 

It  forms  (  +  2J,  H30)  -mall  prisms,  which  appear  yellow 
by  transmitted,  and  dark  purple  by  reflected  tight,  with  a 
metallic  lustre.  It  is  sparingly  soluble  iu  cold  water, 
alcohol,  &c,  its  solutions  displaying  an  intense  green 
fluorescence,  and  it  dyes  from  an  alkaline  bath,  cotton  and 
silk,  mordanted  with  tannic  acid,  and  unmordanted  woo), 
a  fast  yellow  colour.  It  decomposes  at  above  130  without 
melting. — E.  B. 

Dimethyl-m-amidophenol,  Reactions- of.     L.  Lefevre.     Bull. 
SOC.  Chiin.  1S90,  15,  900—904. 

Tin-:  author  does  not  confirm  v,  Rothenbnrg's  conclusions 
(.1.  prakt.  (hem.  51,  57S  ;  this  Journal,  L895,  992),  and 
points  out  that  resoreinol  when  heated  ou  the  water-bath 
does  not  give  a  fluorescent  substance  and  that  this  is  only- 
formed  in  presence  of  a  condensing  agent  and  at  tem- 
perature- above  100°  C.  Hence  v.  Uothenluirg's  test  for 
the  position  of  a  carboxyl  group  requires  further  investiga- 
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tion.  Several  reactions  of  dimethyl-m-amidophenol  are 
described,  the  substance  itself  being  obtained  by  fusing 
dimethvlaniline-m-sulphonie  acid  with  an  alkali.  It  ruelts 
-  —85  <  ind  boils  at  265  263  C.  Ger.  Pat. 44,702). 
When  heated  for  3 — 4  hours  at  1  l.V — 150'  C.  the  residue 
dissolves  easily  in  very  dilute  hydrochloric  acid,  and  after 
filtering,  a  red  fluorescent  solution  is  obtained  somewhat 
similar  to  that  of  rhodamine,  but  the  shade  on  silk  has 
neither  the  brilliancy  nor  the  strength  of  that  colouring 
matter.  A  somewhat  stronger  colouring  matter  can  be 
obtained  by  employing  zinc  chloride.  Neither  pyrocatechol. 
hydroquinone,  salicylic  acid,  nor  /3-resorcylic  acid  give 
colouring  matters  with  dimethyl-m-amidophenol,  and  the 
two  latter  substances  give  off  carbonic  acid  during  con- 
densation. The  condensation  product  obtained  with  benzoic 
acid  is  not  ;i  phthalein  but  is  similar  in  its  tinctorial 
properties  to  the  rosamines  which  are  obtained  by  the  action 
of  phenvlchlorofonn  on  dimethyl-m-amidophenol.  Certain 
fatty  acid-,  such  as  citric  or  tartaric  acid,  give  colouring 
matters  on  heating  «ith  diinethvl-m-amidophenol,  but  these 
will  require  further  investigation  to  determine  whether  they 
can  be  classed  as  phthaleins. — T.  A.  I.. 

Quinazine      and     Oxazine    Dyeslnffs,     R<  on. 

E.    Mohlau     and    K      Uhlmann.       Ann.     lSf»5,    289, 
90—130. 

The  authors  adopt  the  nomenclature  for  the  indamine, 
indophenol.  and  allied  compounds,  proposed  by  Xietzki 
(Ber.  25,  2994 ;  this  Journal,  1893,  137),  that  is.  the  names 
azime  and  azone  to  designate  colouring  matters,  the 
chromophors  of  which  are  nitrogen  atoms  in  the  p-positions 
to  nitrogen  and  oxygen  atoms  respectively,  their  derivatives 
being  termed  oxazimes,  thiazimes,  oxazoues,  &c. 

Basic  Azoncs. — Dimethylamidodibromodiphenazone — 
[0:C6H2Br,:UT.C6Hi.N(( 
(Br:0:Br:X:X(CH;i\,  =  3:4:5:1:4) 

is  obtained  by  the  action  of  dibromoqninonechlorimide 
(m.pt.  75")  on  dimethylaniline.  It  decomposes,  when 
heated,  without  melting  ;  is  insoluble  iu  water,  with 
difficulty  soluble  in  cold  alcohol  and  ether,  more  readily  in 
hot  alcohol,  acetic  acid,  &c. :  it  crystallises  from  pyridine 
in  needles  ;  dissolves  in  dilate  acids  (in  alcohol,  &c.)  and 
in  concentrated  sulphuric  acid  with  a  blue  colour,  the 
solutions  changing  colour  on  the  addition  of  water,  owing 
to  the  azone  decomposing :  it  is  completely  decomposed  by 
prolonged  boiling  with  dilute  hydrochloric  acid  into 
ammonia,  dimethylamine,  dibromo-p-amidophenol,  dibromo- 
quinone  and  quinone. 

Phenolic  Azones. — The  sole  representative  of  this  group 
hitherto  known  has  been  the  />-hvdroxydiphenazone  pre- 
pared by  Hirsch  (Ber.  13,  1907).     Its  dibromo-derivative — 

[0:C6II:I!r2:X.C',:H,.OH] 
(Br  :  O  :Br  :N  :  OH  =  3:4:5:1 :4) 

is  produced  by  the  interaction  of  dibromoqninonechlorimide 
and  phenol,  and  resembles  it  closely.  Both  compounds  are 
very  sensitive  to  acids. 

To  ascertain  whether  the  stability  towards  acids  of  the 
members  of  the  group  could  be  increased  by  introducing 
into  the  molecule  acidic  groups,  such  as  COOH,  or  by 
increasing  the  molecular  weight,  compounds  were  prepared 
from  dibromoquinouechlorimide  and  salicylic  acid  anil  a- 
naphthol  respectively  ()3-naphthol  was  found  not  to  react 
with  the  formation  of  a  colouring  matter). 

The  first  of  these — o-hydroxydibromodiphenuzonecar- 
boxylic  acid — 

[O :  C6H,Br.. :  N .  C6H3 .  COOH .  OH] 
(Br:0:Kr:X:COOH:OH  =  3:4:5:1:3:4) 

— forms  a  brown-red  powder,  which  dissolves  with  difficulty 
in  water  and  chloroform,  but  easily  in  alcohol  and  ether. 
It  is  decomposed  when  heated  with  acids.  Its  sodium 
salt  is  insoluble  in  ether,  but  very  soluble  in  water  and 
alcohol,  the  colour  of  the  solutions  being  bluer  than  those 
of  hydroxydibromodiphenazone.  Like  the  latter,  it  gives 
a  pale  brown-red  solution  when  heated  with  dilute  alkalis, 
which,  on  cooling  and  exposing  to  air,  becomes  blue. 


The  second  compound — hydroxynaphthodibromodiphena- 
zone — 

[U:C6H.;Br,:X.C1(1H,.OH] 
(Br  :  O  :  Br  :  N  :  OH  =  3  :  4  :  5  :  1  :  4) 
— crystallises  in  brown-red  needles  ;  decomposes,  without 
melting,  at  about  201",  ami  is  soluble  in  alcohol  and  ether 
with  an  orange  colour,  but  insoluble  in  water  ;  acids  decom- 
pose it  on  heating.  Its  sodium  compound  is  readily 
soluble  in  water  and  alcohol  with  a  purple-blue  colour 
(redder  than  that  of  the  solutions  of  the  sodium  salt  of  the 
compound  last  described),  and  is  insoluble  in  ether.  The 
-  lution  does  not  change  colour  on  adding  alkalis 
and  heating. 

Oxazoues. — Dimethylamidophenonapldhoxazon   — 

/\ 


\/\^N\/\ 


0 


f\y\0/\/\ 


Nulli, 


is  formed  when  nitrosodimethyl-m-amidophenol  hydro- 
chloride and  o-naphthol  are  boiled  together  iu  acetic  acid 
solution.  The  base  crystallises  from  pyridine  in  long  prisms 
which  display  a  beautiful  green  surface-lustre,  and  appear 
by  transmitted  light  reddish-brown.  It  melts  at  244  ,  is 
insoluble  in  water,  soluble  in  hot  alcohol,  chloroform,  &c, 
with  a  cherry-red  colour  and  scarlet  fluorescence.  It  form- 
two  series  of  salts,  both  of  which  are  dissociated  by  water; 
of  these,  the  monacid  salts  may  be  isolated  (from  chloroform) 
and  are  stable  in  dry  air. 

The  diethyl  compound  is  very  similar  to  the  foregoing. 

Oxazimes. —  Tetramethylamidodiplu  noxazimium  iodide — 

X\/\ 


I(CH3)2N 
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•N(CH3)., 


isof  interest,  on  account  of  its  relationship  to  Methylene  blue. 
It  is  obtained  (in  very  small  quantity)  by  the  interaction 
of  dimethyl-m-arnidophenol  and  nitrosodiniethyl-m-amido- 
phenol  hydrochloride  in  acetic  acid  solution,  and"  conversion 
of  the  resulting  easily  soluble  chloride  into  the  less  soluble 
iodide,  by  the  addition  to  its  solution  of  potassium  iodide. 
It  is  soluble  in  water,  acetone,  and  chloroform,  with  a  blue 
colour  and  powerful  brown-red  fluorescence  ;  it  is  not 
affected  by  dilute  acids,  ammonia  or  caustic  soda  in  the 
cold  ;  the  latter  on  heating  give  a  blue  precipitate,  doubt- 
less of  the  free  base.  It  is  dissolved  by  concentrated 
sulphuric  acid  w-ith  a  brown-red  colour,  which  changes  to 
blue  on  the  addition  of  water. — E.  B. 

Violet  and  Blue  [Triphenylmethane']  Colouring  Matters, 
A  Method  for  Prepariny.  Weiumann  (J.  K.  Geigy  and 
Co.).     Bull.  Soc.  Ind.  Mulhouse,  1896,  201. 

A  sealed  note,  deposited  February  10,  1885. 

It  describes  the  production  of  colouring  matters  by  the 
conjoint  oxidation  of  tetramethyldiamidodiphenylmethane 
and  certain  aromatic  amido  bases,  namely  : — diphenvlamine, 
from  which  a  blue-violet  dyestuff  was  obtained,  which,  it 
was  found,  could  be  readily  sulphonated  ;  dimethylaniline, 
the  product  from  which  was  a  crystallisable  violet  dyestuff; 
and  phenyl-a-naphthylamine,  which  yielded  a  soluble  blue 
dyestuff,  from  which  a  sulphonic  acid  derivative  was  pre- 
pared. Colouring  matters  were  also  prepared  from  primary 
aromatic  amines,  which  were  employed  in  the  form  of  their 
acetyl  derivatives. 

The  intermediate  formation  of  tetramethyldiamidodi- 
phenylcarbinol  or  of  tetrametbyldiamidobenzophenone  was 
not  observed. — E.  B. 

Hydrols  [  Diphenyl  Carbinols"]  and  Aromatic  Amines,  Con- 
densation of,  in  presence  of  Concentrated  Sulphuric 
Acid.    M.  Prud'homme.  Bull.  Soc.  Chim.  1896,  717— 720. 

By  condensing  p-nitro-amido  diphenyl  carbinol  (benzhydrol) 
with  benzylaniline,  dibenzylauiline,   or  ethyl-benzylaniline 
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in  presence  of  concentrated  sulphuric  acid,  violet-red 
colouring  matters  are  obtained,  very  different  from  the 
moif  or  less  bluish  fuehsines  produced  when  the  condensing 
agent  i-  hydrochloric  acid  and  alcohol.  Nitrodiethylamido- 
diphenyl  carbinol  gives  bluish-greens,  whilst  tetramethyl- 
diamidodiphenyl  carbinol,  on  condensation  with  the  above 
bases,  gives  leuco  compounds  which  on  oxidation  yield 
pure  greens.  These  three  series  of  colouring  matters  are 
derivatives  of  the  following  types  : — 

yC6Hs  /C6H5 

Cl-C  /  Cl-C  (  C6H4NH., 

X(C6H4NHS)S  \C6H4NR, 

Violet-Bed.  Bluish-Green. 


Cl-C 


/C6H5 

^  (C6H4NB2)2 

Green. 


where  K  is  an  alcoholic  radical  CH3,CjHs,  &c.    A.  compound 
of  the  second  type  has  been  prepared  by  dissolving  p-nitro- 
diethylamidodiphenylcarbinol  in  a  mixture  of  equal  weights 
of  benzene  and  sulphuric  acid,  and  allowing  the  whole  to 
stand  for  48  hours  at   the  ordinary  temperature.     The  tri- 
phenylmethane  derivative,  after  separation  from   the  ben- 
zene,* is  converted  into  a  bluish-green  colouring  matter  by 
the  author's  method  fcr  the  synthesis  of  p-fuchsine.     The 
influence  of  the  condensing  agent  in  determining  the  posi- 
tion at  which  condensation  takes  place  was  first  pointed  out 
by  Noelting,  who  showed  that  with  tetramethyldiamido- 
diphenyl  carbinol  and  p-toluidine,  the  condensation  occurs 
in    the*  meta  or  ortho   position  relative  to   the   amidoceu, 
according  as  to  whether  hydrochloric  or  sulphuric  acid  is 
employed.     In  the  latter  case  the  colouring  matter  obtained 
is  a  bluish-green,  which  on  benzylation  gives  a  greenish- 
blue.    The  direct  condensation  of  the  carbinol  with  dibenzyl- 
p-toluidine    in    sulphuric  acid   gives  a   pure  green.      It   is 
assumed  that  in  this  case  the  condensation   takes  place   in 
the  benzyl  and  not  in  the  benzene  nucleus ;  and  as  a  matter 
of  fact,   on   condensing  benzylamine  with   the  carbinol  in 
presence  of  sulphuric  acid,  a  base  is  obtained  which  gives  a 
green  on  oxidation.     Benzylamine   can  also  be  condensed 
with  p-nitrodiethylamidodiphenyl  carbinol  by  means  of  sul- 
phuric acid,  and  subsequent   reduction  and  oxidation  gives 
a  corresponding  colouring  matter,  viz.,  a  bluish-green,  but 
no   condensation  of    benzylamine,   and    any  of  the   three 
carbinols  mentioned  above  could  be  effected  by  means  of 
hydrochloric  acid  and  alcohol.      Hence  benzylamine  in  its 
condensations  behaves  like  an  aromatic  hydrocarbon,  and 
is,  in  fact,  a  toluene  substituted  in  the  side  chain.     Benzyl- 
aniline,  dibenzylaniline,  and  ethylbenzylauiline  in  presence 
of  concentrated  sulphuric  acid  act  like  dibenzyl-p-toluidine 
and   benzylamine.      The  corresponding  colouring   matters 
may  be  considered  as  diamidotriphenylmethane  derivatives, 
giving  violet-red.  bluish-green,  or  green  shades,  according 
as  to  whether  the   amidogens    are    unsubstituted  or  are 
partially    or   wholly    so.      With   regard  to  the  manner  in 
which  the  condensation  takes  place,  some  light  is  thrown  on 
this  by  a  condensation,  carried  out  by  the  author,  of  tetra- 
methyldiamidodiphenyl  carbinol  and  diethylamide.     Equal 
parts  by  weigh!   of  these  two  suhstauces  are  heated  with 
15    parts  of  concent  rati.  I    sulphuric   acid  for   24   hours  to 
95° — 100°  C.     The   melt    is   then   poured   into    water   and 
steamed,  to  expel  the  excess   of  diethylauiline.     The  leuco 
base  so  obtained,  after  oxidation  with  acetic  acid  and  per- 
oxide of  lead,  gives  a  colouring  matter  which  dyes  wool  and 
silk  blue.     It  is,  however,  a  mixture  of  a  violet  and  a  green, 
which  can  be  separated  by  salt,  the  former  being  precipi- 
tated.    The  violet   corresponds  to  a  normal  condensation 
para  to  the  amido  group,  whilst  the  green  corresponds  most 
probably  to  a  condensation  in  the  ortbo  position.     It  would 
thus  appear  that  condensations  between  a  hydrol  (carbinol) 
and    an    amine  take   place   in   presence  of  concentrated 
sulphuric  acid,  and  preferably  in  the  para  position  when  this 
is  unoccupied. — T.  A.  L. 

Benzylated  Parafuchsines.    M.  Prud'homme.     Bull.  Soc. 

Chim.  1896,720-723. 

Bt  condensing p-uitro-amidodiphenylcarbinol,p-nitrodiethyr- 

ainidodiphenylcarbinol.  and  p-nitrohenzahlehyde  with  mono- 


and  dibenzylaniline  and  with  ethylbenzylauiline  in  alcoholic 
solution  by  means  of  hydrochloric  acid,  niue  new  fuehsines 
have  been  obtained.  The  colouring  matters  produced  are 
either  bluish  fuehsines  or  reddish-violets,  but  the  effect  of 
the  benzylation  as  regards  blueness,  although  analogous,  is 
inferior  to  that  of  a  methylation.  The  increase  in  molecular 
weight  dors  not  appear  to  have  a  preponderating  effect ; 
thus  dibenzylaniline  has  less  effect  than  ethylbenzylauiline. 
With  a  view  of  testing  the  applicability  of  this  rule  to 
parafuchsines  benzylated  in  three  nuclei,  the  author  has 
condensed  ethylbenzylaniline  with  o-formic  ether  in  presence 
of  zinc  chloride.  The  leuco  base  is  oxidised  with  chloranil 
and  the  colouring  matter  obtained  is  a  violet  intermediate 
between  hexamethyl  and  hexa-ethyl  violet.  Hence  benzyla- 
tion is  equivalent  to  methylation,  that  is  to  say,  the 
C6II5  group  in  CCH5CH2  is  without  action  on  the  colour, 
and  it  would  appear  that  this  difference  between  the  phenyl 
and  benzyl  derivatives  is  due  to  the  fact  that,  in  the  former 
case,  C6H3  is  directly  united  to  nitrogen,  whilst,  in  the 
latter,  CH2  is  interposed. — T.  A.  L. 

PATENTS. 

Phthale'ins,  Manufacture  of ,  by  the  Action  of  Mixed  Anhy- 
drides [Rhodamines] .  A.  Fischcsser  and  Co.,  Lutterbach, 
Germany.  Eng.  I'at.  13,949,  July  22,  1895. 
The  manufacture  of  phthalein  colouring  matters  by  the 
action  of  mixed  acid  anhydrides  on  resorcinol,  m-amido- 
phenol,  cresol,  and  their  alkyl  and  phenyl  derivative-  is 
claimed,  also  the  colouring  matters  so  produced. 

The  mixed  anhydrides  are  obtained  by  the  action  of  the 
chloride  of  one  acid  on  a  salt  of  the  other  in  molecular 
proportions ;  thus,  phthalyl  succinyl  anhydride  by  the 
following  reaction  : — 

C8H4(C0C1)2  +  Ba(O.CO)2:C2H4  = 
C6H4(CO.O.OC)2.C2H4  +  BaClj. 
The  anhydride  condenses  with  the  phenol  on  heating  the  two 
together  without  dehydrating  agents.  The  new  rhodamines 
obtained  by  this  process  produce  on  wool  and  silk  fine 
bluish-red  shades,  extremely  fast  to  acids,  soda,  soap,  air, 
and  light.     They  are  well  suited  for  cotton  dyeing. 

—A.  C.  W. 

Dgestuffs  [Basic]  and  Chemical  Compounds  derived  from 
Phenolic  Bodies,  The  Manufacture  or  Production  of. 
H.  E.  Newton,  London.  From  "The  Farhenfabriken 
vormals  F.  Bayer  and  Co.,"  Elberfeld,  Germany,  Fug. 
Pat.  14,488,  July  30,  1895. 

Act  OEDIKG  to  Eng.  Pat.  8988  of  1895  (this  Journal,  1896, 
349),  new  products  were  obtained  by  the  action  of  phenols 
or  naphthols  on  primary  or  secondary  fatty  amines  in 
presence  of  formaldehyde.  These  products  bad  the  general 
formula  O.CHj.N:  1!_.,  E  being  an  alky  1  group.  Thus,  for 
instance,  the  action  of  dimethylamine  on  phenol  in  presence 
of  formaldehyde  yields  dimethylexo  -  amidomethylphenol 
ether,  C,  II  ,«>.('  1 1  .'.  Ntt'll  .)_..  It  lias  now  been  found  that 
such  products  can  be  converted  into  isomeric  compounds, 
that  last  mentioned  yielding  hydroxy  benzyl  -  dimethyl- 
amine,  H0.06H4.CHj.N(CH3)j.  In  order  to  carry  out 
this  reaction,  the  products  are  heated  cither  alone  or  in 
presence  of  a  solvent  or  diluent  together  with  the  addition 
of  a  small  quantity  of  an  alkali,  or  an  acid,  or  of  certain 
salts.  The  following  is  a  typical  example  : — An  alcoholic 
solution  of  2-1  kilos,  of  p-acetamidodimethyl-exo-amido- 
methylphenol  ether,  CU:(COXH.C6H4.OC1I...  N(CH  >, 
(obtained  from  1*5  kilos,  of  p-acetamidophenol,  0'8  kilo. 
oi  i  I  I  per  cent,  formaldehyde  solution,  and  0'9  kilo,  of  a 
50  per  cent,  dimethylamine  solution),  is  heated  on  the 
water-bath  until  a  sample  dissolves  in  caustic  soda-lye. 
The  resulting  product  has  the  formula — 

i  5Hj(OH)(NHCOCHs)(CH,N(CH3)^, 

and  melts  at  110°  C.  This  process  can  also  be  applied  tor 
the  production  of  colouring  matters,  and  several  new  basic 
dyestuffs  have  thu-  been  obtained.  For  instance,  1*85 
kilos,  o f  a  38  percent,  dimethylamine  solution  and  0-75 
kilo,  of  a  Hi  per  cent,  formaldehyde  solution,  are  run  into 
20  litres  of  alcohol  containing  1-98  kilos,  of  benzene-azo- 
phenol.     The    mixture   is    cohobated   on   a  water-bath  for 
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several  hours  until  the  action  is  complete.  After  distilling 
off  the  alcohol,  the  residue  is  dissolved  in  hydrochloric 
acid,  and  the  hydrochloride  of  the  colouring  matter  is 
salted  out  and  filtered  off.     It  has  the  formula — 

( \U , .  X  :  X .  ( 'IiII.i(OH)CH„.N(CH.1-);HCI, 

and  dyes  cotton  mordanted  with  tannin,  yellow  shades  fast 
to  alkalis.  In  a  similar  manner,  muscarine  (obtained  from 
nitrosodimeth  ylaniline  and  2 .  2'-dihydroxynaphthalene) 
can  be  converted  into  a  new  colouring  matter.  For  this 
purpose,  3-20  kilos,  of  it  mixed  with  30  litres  of  alcohol 
are  cohobated  as  above  with  the  same  quantity  of  dimethyl- 
amine  and  formaldehyde.  The  new  dyestufl  is  separated 
in  the  same  manner.  It  is  more  soluble  than  muscarine, 
and  tannined  cotton  dyed  with  it  gives  blue  shades  fast  to 
alkalis.     The  new  product  has  the  formula — 


<'1(CII,)~N.C,;1I,<      >C10H4(OH)CHoN(CH3)jHCl, 

— T.  A.  L. 

Azo  Colouring  Matters  [Yellow  t<>  Brown],  and  of  New 
Bases  for  Use  therein,  Manufacture  of.  ( ).  Imray, 
London.  From  "  The  Farbwerke  vormals  Meister,  Lucius, 
and  Bruiting,"  Hoechst  a/M.,  Germany.  Eng.  Pat.  14,494, 
July  30,  1S95. 

The  new  bases  referred  to  are  amido-ammoniutn  bases  of 
the  general  formula  ILX.  A..XR,X,  where  A  is  an  aromatic 
radicle,  11  is  an  alkyl  group,  and  X  is  a  halogen.  These 
products  are  obtained  by  reducing  the  corresponding  nitro- 
ammonium  bases  or  the  azo-ammonium  bases,  or  even  by 
alkylating  diamines  in  which  one  amido  group  is  protected 
by  an  aeidyl  group,  which  is  subsequently  split  off.  The 
nitro-ammonium  bases  are  obtained  by  alkylating  the  nitro 
bases,  or  nitratiug  the  corresponding  ammonium  bases. 
About  2  kilos,  of  m-nilrophenyltritnethvl  ammonium  chloride 
are  mixed  with  5  litres  of  water  and  5  kilos,  of  hydrochloric 
acid  and  reduced  with  2  kilos,  of  zinc  turnings.  On 
concentrating,  the  zinc  chloride  double  salt  of  m-amido- 
phenyltrimethylammouium  chloride  separates  out.  It  may 
be  freed  from  zinc  by  adding  the  calculated  amount  of 
sodium  carbonate,  filtering,  evaporating,  and  extracting 
with  alcohol,  when  the  product  forms  colourless  tablets 
readily  soluble  in  hot  alcohol  and  water.  The  following  is 
an  example  of  another  method  employed  : — p-Acetylamido- 
dimethvlaniline,  melting  at  ISO3  G,  is  heated  on  the  water- 
bath  with  one  molecular  proportion  of  methyl  iodide.  The 
resulting  p-aeetamidophenyltrimethylammoniuru  iodide  is 
tolerably  soluble  in  water  and  melts  at  325°  C.  The 
corresponding  chloride  melts  at  215°  C.,  and  crystallises  in 
small  scales  from  alcohol.  On  boiiing  with  6 — 10  per  cent, 
hydrochloric  acid  it  yields  p-amidophenyltrimethvlammo- 
nium,  and  the  double  zinc  salt  may  be  precipitated  from  the 
solution  by  means  of  zinc  chloride,  or  the  solution  may- 
be employed  directly  for  the  production  of  azo  colouring 
matters.  By  nitrating  13  -  naphthyltrimethylammonium  in 
concentrated  sulphuric  acid,  the  resulting  nitro-/3-naphthvl- 
trimethylammonium  sulphate  yields,  when  reduced  with 
zinc  and  hydrochloric  acid,  amido-p-naphthyltrimethyl- 
ammonium  chloride,  which  gives  a  sparingly  soluble  zinc 
chloride  double  salt.  All  these  amido-ammonium  bases 
can  be  diazotised  and  combined  with  phenols  and  amines 
in  the  usual  manner ;  for  instance  :  1  kilo,  of  the  zinc 
chloride  double  salt  of  /n-amidophenyltrimethylammonium 
dissolved  in  10  litres  of  -water  is  diazotised  with  0-7  kilo,  of 
concentrated  hydrochloric  acid  and  0-195  kilo,  of  nitrite. 
When  combined  with  /3-uaphthol  in  presence  of  acetic  acid. 
a  yellowish-red  powder  is  produced.  By  substituting 
resorcinol  for  the  i8-uaphthol  either  a  mono-  or  disazo 
colouring  matter  can  be  obtained.  The  process  can  be 
further  modified  by  forming  first  of  all  amido-azo  colouring 
matters,  which  subsequently  are  converted  into  ammonium 
azo  colouring  matters.  For  instance  :  diazotised  dimethyl- 
p-phenylenediamine  is  combined  with  /3-naphthol,  and  the 
resulting  p-dimethylainidobenzene-azo-/3-naphthol  is  heated 
with  methyl  iodide  at  90° — 100°  C.  The  original  dark  blue 
mass  is  converted  into  an  orange-yellow  product  soluble  in 
water.     All  the  colouring  matters  produced  according  to  the 


preceding  methods  dye  tannined  cotton  yellow  and  reddish- 
yellow  to  brown  shades.  The  specification  contains  a 
table  showing  various  dyestuffs  obtained  and  some  of  their 
reactions. — T.  A.  L. 

Anthraquinone  Derivatives,  The  Manufacture  nr  Produc- 
tion of.  II.  E.  Newton,  London.  From  "  The  Farben- 
fabrikeu  vormaN  F.  Haver  and  Co.,"  Elberfeld,  Germany. 
Fng.  Pat.  H,6S(i,  Aug.  2,  1895. 

The  introduction  of  hydroxyl  groups  into  anthraquinone 
is  covered  by  the  following  patents: — Fng.  I'ats.  872."), 
12,715,  17,712,  and  18,729  of  1890  (this  Journal,  1891, 
937,  759,  and  917)  ;  4871,  13,077,  anil  21,717  of  1S91  (this 
Journal,  1892,  513,  740,  and  1000);  1657,  12,579,  and 
12,580  of  1892  (this  Journal,  1893,  142  and  596);  14,345 
of  1893  (this  Journal,  1891,  723)  ;  and  973,  974,  975,  2325, 
and  3113  of  1894  (this  Journal,  1895,  30,144,  and  146). 
According  to  the  present  specification  the  process  can  also 
be  carried  out  by  the  use  of  perchloric  acid  or  its  salts,  the 
following  being  typical  examples  :  — 10  kilos,  of  potassium 
perchlorate  are  carefully  stirred  into  a  hot  solution  of 
10  kilos,  of  anthraquinone  in  200  kilos,  of  fuming  sulphuric 
acid  containing  20  per  cent,  of  S03,  the  temperature  being 
kept  below  150°  C.  The  first  products  are  quinizarin  and 
the  like,  but  these  are  further  oxidised,  yielding  hexa- 
hydroxyanthraquinone  sulphonic  acid,  and  the  product  can 
be  separated  from  the  melt  in  a  suitable  manner.  6  kilos,  of 
potassium  perchlorate  are  stirred  into  a  solution  of  10  kilos, 
of  alizarin  in  200  kilos,  of  the  above  fuming  acid,  the 
temperature  being  kept  below  30'  C.  After  stirring  for 
some  hours,  the  melt  is  poured  into  2,000  litres  of  ice-water 
containing  10  kilos,  of  sodium  bisulphite.  The  whole  is 
then  boiled  and  filtered,  the  residue  consisting  of  hexa- 
hydroxyanthraquinone,  which  may  be  purified  in  a  suitable 
manner. — T.  A.  L. 

Black  Colouring  Mailers  of  the  Anthraquinone  Scries 
suitable  fur  Directly  Dyeing  Cotton  in  the  Cold  Bath, 
The  Manufacture  and  Production  aj.  J.  Y.  Johnson, 
London.  From  the  "  Badische  Aniliu  und  Soda  Fabrik," 
Ludwigshafen,  Germany.  Eng.  Pat.  15,2-12,  Au».  13, 
1895. 

In  Eng.  Pat.  10,996  of  1893  (this  Journal,  1894,  630),  the 
actionof  alkaline  reducing  agents  on  the  diuitronaphthalenes 
is  described,  giving  rise  to  black  cotton  dyestuffs.  By 
applying  this  process  to  the  dinitro-anthraquinones,  diamido- 
anthraquiuones.  or  to  the  intermediate  products  obtained  by 
the  action  of  alkaline  sulphides  on  nitro  derivatives  of 
anthraquinone,  black  colouring  matters  are  produced, 
which  dye  cotton  directly  from  a  cold  alkaline  bath  in 
shades  fast  to  bght,  acids,  soap,  or  chlorine.  The  products 
are  soluble  iu  water,  giving  bluish-green  or  violet-blue 
solutions  which  are  precipitated  by  arids.  About  250  kilos, 
of  crystallised  sodium  sulphide  arc  heated  with  75  kilos,  of 
sulphur  until  saturated,  when  about  50  kilos,  of  1.4'-di-o- 
nitro-anthraquinoue  are  added,  and  the  whole  is  heated 
until  a  sample  is  completely  soluble  in  water.  The  result- 
ing solid  mass  may  be  used  directly  for  dyeing,  or  suitably 
purified.  It  dissolves  in  water  with  a  blue  colour,  in 
concentrated  sulphuric  acid  with  a  greyish-black,  and  in 
alcohol  with  a  green  colour,  but  it  is  insoluble  in  acetone. 
Mineral  acids  or  acetic  acid  precipitate  the  aqueous  solu- 
tions, and  the  precipitate  is  readily  soluble  in  alkalis  and 
alkaline  sulphides,  the  solutions  dyeing  cotton  black. 

— T.  A.  L. 

Colouring  Matters  of  the  Rosinduline  Series,  Manufacture 
•  '/'.  C,  I).  Abel,  London.  From  "The  Actien  Gesell- 
sehaft  fur  Anilin  Fabrikation,"  Berlin,  Germany.  Eng, 
Pat.  10,217,  Aug.  29,  1895. 

These  colouring  matters  can  be  obtained  by  the  oxidation 
of  equimolecular  proportions  of  a-naphthylamine  and 
o-amidodiphenylamine  sulphonic  acid  or  derivatives  of  these 
substances.  Corresponding  rosinduline  derivatives  may 
also  be  obtained  by  heating  together  a-naphthylamine  and 
o-nitrodiphenylamine  sulphonic  acid.  The  two  following 
examples  illustrate  these  methods ; — A  mixture  of  17  •  1  kilos, 
of  ethyl-a-naphthylamine  and  26*5  kilos,  of  o-amido- 
diphenylamine  sulphonic  acid   dissolved   in   dilute   hydro- 
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chloric  or  acetic  acid  is  treated  with  ferric  chloride  solution 
or  with  a  solution  oi  20  kilos,  of  sodium  bichromate.  The 
etbylrosindnline  sulphonic  acid,  which  is  sparingly  soluble 
in  water,  separates  out.  l'.">  kilos,  of  o  naphthylaniine, 
in  kilns,  of  o-naphthylamine  hydrochloride,  16  kilos,  of 
nitrodiphenylamine  sulphonic  acid,  and  S  kilos,  of  zinc 
chloride  are  well  stirred  together  and  heated  for  4 — 5 
hours  at  140° — 150  '  .  Ann  cooling,  the  melt  is  pow 
dered  and  extracted  with  dilute  hydrochloric  arid,  when 
the   cosinduline   snlphi  i    remains  undissolved  as  a 

greenish  powder.  It  is  sparingly  soluble  in  soda-lye  and 
dilute  acids.  The  rosinduline  derivatives  thus  obtained 
may  be  converted  into  readily  soluble  sulphonic  acids  by 
subsequent  sulphonation. — T.  A.  0. 

Dis-  (/m/  Polyazo  Dyes  [Cotton  Dyes']  by  Oxidation,  Impts. 
in  the  Manufacture  of.  B.  Willcox,  London.  From  the 
"Badische  Anilin  und  Soda  1'abrik,"  Ludwigshafen, 
.Germany.  Eng.  Fat.  17,200.  Sept.  16,  1895. 
This  is  an  improved  method  of  obtaining  the  colouring 
matters  produced  according  to  Eng.  Pat.  12,303  of  1895 
(this  Journal,  1896,  :151).  For  instance,  in  the  manufacture 
of  Congo  red,  benzene  azo-naphthionic  acid  was  oxidised  in 
sulphuric  acid  solution  by  manganese  peroxide.  The 
patentees,  according  to  the  present  specification,  carry  out 
the  oxidation  by  means  of  au  electric  current,  the  following 
details  being  given: — A  solutiou  of  about  50  kilos,  of 
o-toluidine-azo-naphthionic  acid  (sodium  salt)  iu  7in  kilos. 
of  9  1  per  cent,  sulphuric  acid  is  plated  in  a  porous  cell  con- 
taining the  positive  electrode  of  platinum  or  other  suitable 
material.  The  porous  cell  stands  iu  another  vessel  containing 
concentrated  sulphuric  acid  and  the  negative  electrode.  A 
current  of  about  4  amperes  per  sq.  dec.  at  j — 6  volts  is  then 
passed  through  the  cell  until  uo  further  change  of  mono-  to 
disazo-dyestuff  takes  place.  The  solution  is  then  poured 
on  to  ice,  filtered,  washed,  and  converted  into  the  sodium 
salt.— T.  A.  L. 

Mangrove  Bark,  Jmpts.  relating  to  (lie  Treatment  of ,  for 

tin'   Oblainment  therefrom  of  Pure  Solid   Tannin.   Dye, 

and  Cutch.     W.  Clarke  Singapore,      Eng.  Pat.  17,402, 

Sept.  18,  1895. 

Mangrove  hark,  either  dry  or  fresh,  and   in   small  piece-. 

or  pulverised,  is  boiled  in  water  tor  12  hours,  more  or  less. 

The  strained-off  liquor  is  evaporated  to  halt  its  hulk,  and  to 

it  i-   added  a  suitable  quantity  of  "  either  ammonia,  potash, 

soda,  or  any  other  alkali   or   alkaline   carbonate,   mercurial 

chloride,  glim  ammoniacum,  alum,  or  borax."     The  boiling 

is  now  continued  until  a  semi-solid  mass  is  obtained,  which 

is   then  cut  into  suitable   pieces    and  dried  by  sun  heat,  or 

otherwise. 

To  obtain  1  picul  =  133^  lb.  of  "  -olid  tannin,  dye.  or 
cutch,"  533',  lb.  of  bark  are  treated  with  Ian  gallon-  of 
■water,  and  80  oz.  of  alum,  or  20  oz.  of  borax  or  fixed 
alkali,  or  5  oz.  of  "  mercurial  chloride,"  gum  ammoniacum, 
or  ammonia,  are  added. — E.  R.  B. 

Pyrocatechin-anhydro-monacetic  Arid.   Processes  for  thi 
Manufacture  of .     Chemische  Fabrik  von  Heyden,  Rade- 

beul,  Germany.     Eng.  Pat.  8151,  April  17,  1896. 
The  above  substance  i-  claimed  as  a  new  product,  with  the 
following    processes   for  its    manufacture.      Pyrocatecbin 
is    heated    with    mouochloracetylchloride    and    precipitated 

_C6H4(OH)„  +  CHjCl.COCl  +  CaC03  = 

yO~     CHS 

CM./  '  4-  Cat  1    •  i  i>.  +  H;0. 

\  ( >  -  CO 
Also   pyrocatechinmonacetic  acid,   its   esters,  or  amide,  on 
heating"  yield  the  anhydro  acid. — A.  C.  \V. 

Pluck  Azo  Dyestuffs  -•»  the  Fibre,  Process  for  Producing. 

V..   Hitter   von    i'ortheim,    Prague,   Bohemia.     Eng.   Pat. 

9912,  May  9.  1896. 
The  process  consists  ill   impregnating   the  cotton  tibre  with 
Bodium-0-naphtholate  ami  applying  the  diazo  compound  of 
an  amidochrysoidine.     The  proportions  employed  for  pro- 
ducing the   diazo   compound    are   given    in    the    following 


example: — A  mixture   of  5-3  kilos,   of  amidochrysoidine 

(trianiido-azobenzene),  7  kilos,  of  hydrochloric  acid  (sp. 
gr.  1'2),  7.'i  litres  "t'  «.<ter.  and  15  kilo-,  of  ice,  is  diazotised 
by  adding  a  concentrated  solution  of  1*78  kilos,  of  sodium 
nitrite.  The  diazo  solution  i-  mixed  with  110  kilos,  of 
acetic  starch  paste,  5*8  kilos,  of  oxalic  acid,  and  2*4  kilos. 

oi    Sodil 'He.      Ii  is    claimed   that   deep  shades  can  be 

obtained  which  are  Bast  to  light. — T.  A.  I,. 

V -TEXTILES:  COTTON.  WOOL.  SILK.  Etc. 

Vegetable  Textile  Fibres,  Lignification  of.     A.  Hei 
(hem.  Zeit.  1896,  20,  461. 

The  amount  of  lignin  in  the  various  fibres  named  below 
was  determined  by  Zeisel's  method,  a-  amended  by  Benedikt, 
Bamberger,  and  Griissner,  the  methyl  number  of  pure 
lignin  being  taken  as  .VJ'9  :  — 


Nature  of  Fibre. 


Water. 


Litrnin 
in  I'll. re 

I  tried  :ii 


Seed-Hairs  :— 

Pel-  Cent. 

PerCent. 

Cotton,    Gossypium   barbadengi 

7'1" 

Island). 

I-.-77 

ia-99 

6"68 
7-OT 

W48 

18-08 

(jto>  nun  ledos  ius.)      Fibre    Bi  s 

DLES:— 

Manilla  hemp,  Musa  testilis  (hackled). 

7  .-1 

SO'll 

7M" 

UV02 

7  90 

V2-1 

■  nutj  Cocoa  nucifera 

7-S6 

1 1  ---'.• 

8-10 

aria 

(Dicotyledonous.)     Uast  Fibki:s  :  — 

Common  nettle  Urti<  a  dioica  I  bleached) 

s-tr. 

t  hina  grass,  Boehineria  rnvea 

7-sl 

1-46 

vm; 

was 

Paper  mulberry,  Moras  papyrifera  .... 

6-03 

4-74 

Linen,  Linum  usitatissimum  (Russian) 

s-ln 

0'92 

erfectlj  retted    i  broken). 

Linen  (Belgian:  Court rai)  (hackled). 

8-71 

Hemp,     Cannabis     sativa     (Italian) 

7-93 

.-.•33 

(hackled  i. 

Hemp,     Cannabis      sativa      (Polish) 

8'20 

5-41 

i  hackled). 

The  fibres  examined,  with  the  exception  of  those  of  the 
common  nettle,  were  in  the  unbleached  state.  As  is  well 
known,  a  portiou  of  the  lignin  is  removed  iu  the  process  of 
bleaching. 

'I'lic  lignin  imparts  harshness  to  the  til. re-,  and  unfa- 
vourably affects  their  elasticity  and  suppleness 

It  is  pointed  out  tint,  as  unbleached  hemp  aud  linen  are 
widely  differentiated  by  their  methyl  values,  the  determina- 
tion of  the  latter  will  afford  a  -are  means  of  distinguishing 
these  fibres  in. in  each  other. — 1%.  B. 

Carbon  Tetrachloride  [Solvent]  as  a  Substitute  for 
Petroleum  Spirit.  Neueste  Erfind.  u.  Erfahrungen, 
1896,  3. 
Carbon  tetrachloride,  h\  reason  of  its  solvent  action  on 
tar,  grease,  paraffin,  stearin,  &c,  and  the  uninflammable 
nature  of  it-  vapour,  i-  well  calculated  to  replace  petroleum 
-pint  for  cleansing  purposes.  It  may  also  be  used  in  con- 
junction with  the  latter  substance,  since  the  inflammability 
of  the  petroleum  spirit  is  considerably  reduced,  combustion 
being  gradual  and  the  flame  greenish,  with  copious  evolu- 
tion of  smoke.  The  tetrachloride  also  combines  with 
absolute  alcohol,  ether,  oils,  and  soaps,  and  is  useful  in  the 
caoutchouc  industry,  for  brocade  priming,  and  bronzing. 
It  combine-  with  benzine  soaps,  and  may,  by  suitable  treat- 
ment, be  invested  with  considerable  washing  power;  this 
effect  may  be  increased  by  the  addition  of  ammonium 
chloride,  and  acetic  acid  may  be  added  for  preserving 
certain  colours,  both  these  ingredients  being  first  mixed 
with  alcohol. 

Being  heavier   than   water  the   latter  may  be  used   as  a 
seal  to  prevent  the  evaporation  of  the  tetrachloride. 
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In  removing  grease  spots,  carbon  tetrachloride  is  prefer- 
able to  petroleum  spirit,  since  it  does  not  leave  marks  round 
the  edges  of  the  greasy  places. 

Experiments  on  the  behaviour  of  the  tetrachloride  towards 
woollen  and  silk  stuffs  dyed  with  aniline  colours  failed  to 
reveal  any  action  on  the  latter,  and  it  is  therefore  assumed 
there  would  be  no  influence  exerted  on  colour-shades. 
Satisfactory  results  were  also  obtained  in  testing  the  resist- 
ance of  the  various  "  finishing  "  materials  for  textiles. — ( I.  S. 

Cotton  Warps,  Sizing  and  Dressing,  Alsatian  Methods  of. 
E.  Ackermann  and  V.  Ackermann.  l!uv.  d.  ('him.  Ind. 
1896,7,  [76],  102—104. 

There  are  two  methods  of  preparing  cotton  warps  for 
weaving,  technically  known  as  " dressing "  and  "sizing." 
The  former  is  used  for  the  finer  and  the  latter  for  coarser 
yarns.  For  "  dressing,"  the  composition  is  used  tepid,  and 
is  applied  by  brushes  moving  in  the  same  direction  as  the 
yarn,  to  give  smoothness  to  the  latter  without  the  sizing 
completely  effecting  penetration.  For  "sizing,"  on  tin- 
contrary,  the  yarn  is  passed  through  the  composition, 
which  is  hot  and  less  concentrated  than  in  the  former  case, 
so  that  the  yarn  is  saturated  and  retains  a  more  or  [ess 
woolly  surface.  The  chief  ingredient  used  for  sizing  in 
Usace  is  farina,  starch  being  seldom  used  on  account  of  its 
high  price.  To  this  are  added  fatty  or  other  substances, 
such  as  oil,  tallow,  soap,  glycerin,  &c,  to  give  the  cloth  a 
soft  handle,  and  glutinous  substances  (gum,  dextrin,  size) 
to  give  adhesiveness,  but  which  must  not  he  used  in  large 
quantities  or  the  yaru  becomes  stiff  and  brittle.  To  prevent 
mildew,  sulphate  of  copper  or  zinc  is  added  to  the  size,  and 
often  also  pipe-clay,  kaolin,  &c.  In  the  following  table  are 
given  some  of  the  compositions  used  for  dressing  :  — 


Riifish    Sulphate 
Xo.  Water. '  Farina.1  Blltls11  of  Copper 
Gum.     or  Zinc. 


Yellow 
Wax. 


Fer- 

Glycerin.  men  led 
Farina. 


Litres. 

Kilos. 

Kilos. 

Kilos. 

Kilos. 

Litres. 

Kilos. 

1 

100 

S-30 

0-250 

0-0S4 

a 

20-00 

1-900 

11-250 

0-500 

0-250 

S 

16-00 

0-600 

0-250 

0-500 

0-250 

4 

10-00 

0  150 

0-150 

6 

12-00 

o-ioo 

0-200 

1-200 

6 

7-00 

" 

0-200 

0-200 

No.  2  is  used  for  yams  of  Nos.  12 — 18,  intended  for 
cretonnes;  No.  3  for  those  of  24 — 30  for  twills;  and 
28 — 40  for  figured  cloth  and  crepes.  In  general,  larger 
quantities  of  farina  are  used  for  coarser  threads.  In- 
experience it  has  been  found  that  in  "  sizing,"  the  yarn 
absorbs  15 — 30  per  cent,  of  its  weight  of  size  and  C — 12 
per  cent,  in  "  dressing,"  or  about  10 — 15  grins,  per  skein  of 
100  m.  in  the  former  and  one-third  of  this  quantity  in 
the  hitter. 

The  following  table  gives  a  few  formulae  of  compositions 
used  for  sizing : — 


Litres. 

Kilos. 

Kilos. 

700 

100 

„       5-00 

Soft  soap   3  kilos. 
4     „ 

.Sulphate  of 
zincO'oOkilo. 

" 

Goimneliue  ..  3'00 

Glycerin    7  litres. 

British  cum 
5  kilos. 

i^lvxioisomme  2'00 

8     „ 

S  «la  crystals    1*85 

Tallow...  8  kilos. 

" 

Cornflower...  l-oo 

„      ...8     „ 

The  apparatus  claimed  for  the  first  of  these  operations 
consists  of  a  movable  frame  carrying  rods  or  bars,  arranged 
in  a  vessel  provided  with  pipes  lor  the  supply  and  discharge 
of  water,  the  bars  on  the  movable  frame  passing,  as  the 
frame  is  raised  and  lowered,  between  similar  bars  on  a 
frame  affixed  to  the  vessel. — E.  11. 

Fla.r   and   Hemp,  Impts.  in   and  connected  with  Retting. 

G.  Loppens  and  H.  Deswarte,  Nieuport,  Belgium.     Eng. 
l'at.  14.781,  Aug.  3,  1895. 

The  retting  is  performed  in  a  tank  with  vertical  sides  and  a 
perforated  false  bottom.  Inlet  and  outlet  water-pipes  are 
placed  between  the  bottom  and  false  bottom,  the  first  at  a 
higher  level  than  the  second,  their  size  being  sufficient  to 
allow  the  water  to  pass  in  and  out  without  producing  eddies 
or  whirls. 

The  flax  or  hemp  is  made  up  into  bundles,  which  are 
arranged  vertically  on  the  false  bottom  of  the  tank,  and  are 
prevented  by  suitable  means  from  rising  in  the  water. 

In  virtue  of  "  the  superior  density  of  the  juice  given  out  by 
the  stems,"  this  sinks  to  the  bottom  of  the  tanks  and  is 
replaced  by  fresh  water,  uniform  action  beiug  thus  secured 
with  the  use  of  "  a  minimum  supply  of  water." — E.  B. 

Wool,  Cotton-Waste,  and  like  Materials,  Impts.  in  Degreas- 
ing  and  Cleansing,  and  in  Apparatus  therefor.  F.N. 
Turney,  Nottingham.     Eng.  Pat.  14,978,  Aug.  8,  1895. 

The  materials  (loose  wool,  &e.)  to  be  operated  upon  are 
laid  upon  a  canvas  band  and  wound  with  it  upon  a  roller.  The 
roll  thus  formed  is  placed  inside  an  "  air-lock,"  A1,  at  the 
entrance  end  of  a  system  of  vapour  tight  tanks,  a,  in  which 
the  operations  of  cleansing  or  "degreasing"  are  performed, 
the  object  being  to  keep  the  apparatus,  when  closed,  supplied 
for  a  considerable  length  of  time  with  the  materials  to  he 
treated. 

i  S,e  next  page  for  illustration.) 
The  materials,  which,  as  the  roll  is  unwound,  fall  away 
from  the  supporting  band,  are  carried  along  progressively 
by  endless  travelling  bands  through  the  tanks,  and  are  sub- 
jected to  beating  and  squeezing  while  immersed  in  or 
saturated  with  the  volatile  solvent  (carbon  disulphide, 
'•  petroleum  spirit,"  &c.)  employed.  They  pass  next  into  a 
drying  chamber,  II,  being  again  deposited  upon  a  series  of 
endless  travelling  bands,  and  are  dried  in  a  current  of  hot 
air,  the  vapours  escaping  from  the  chamber  passing  through 
a  condenser,  for  the  recovery  of  the  solvent.  The  dried 
materials  are  received  in  an  '■  air-lock"  at  the  exit  end  of 
the  apparatus,  whence  they  are  removed  after  a  sufficient 
quantity  has  accumulated  therein. — E.  B. 

VI.-DYEING,  CALICO  PRINTING:.  PAPER- 
STAINING.  AND  BLEACHING. 

Textiles,  Chemieal  Technology  of  s  Report  on  the  Progress 
made  during  1895  in  the.  O.  N.  Witt  and  A.  Bunt- 
rock.     Dingl.  Polyt.  J.  300,  185—191. 

Bleaching. — A  continuation  of  report  of  1S95  (Dingler's 
Polyt.  J.  295,  233).  The  reference  there  made  to  the 
combined  ozone-hypochlorite  process  of  bleaching  (this 
Journal,  1895,  33)  is  now  supplemented,  the  process 
having  since  been  successfully  tried  in  a  Silesian  linen 
bleach  works  (Oesterreichs.  Wollen  u.  Leiueu  Ind.  1895, 
746).  Seven  hours'  ozonising  is  said  to  he  equal  to  four 
-I.  S.        i    days'  "  grassing "   for   a   J-bleach  ;  for   a    full    bleach   the 


Tussuh  Silk,  The  Examination  of,  in  Textile  Fabrics. 

F.  Filsinger.     Chem.  Zeit.  20,  324. 

See  under  XXIII., page  619. 

PATENTS. 
Peat   Fibre,   to   be  used  for  making   Sheets  or   Laps    of 

Fibre,     Threads,    or     Surgical     Dressings,    An     Impd. 

Process  and  Apparatus  for  the  Preparation    of.      G.  A. 

Cannot,  London.     Eng.  Pat.  12,331, 'June  25,  1895. 
The  peat  fibres  are  washed  in  running  water,  in  which  they 
are  agitated ;  then  they  are  dried   more  or  less  completely, 
and,  finally,  are  worked  in  cardiEg  engines. 


process  is  repeated  three  or  four  times.  The  tints  obtained 
by  the  two  processes  vary  slightly,  the  former  giving  a 
yellowish,  and  the  latter  a  bluish-grey  white. 

To  bleach  satins  composed  of  raw  silk  and  unbleached 
cotton,  L.  Tabourin  (Bull.  Soc.  Ind.  Mulhouse,  1895,  351) 
recommends  10  per  cent,  barium  peroxide  suspended  in 
water  at  40° — 60°.  Hydrogen  peroxide  in  alkaline  solution 
is  also  said  to  give  good  results. 

"  Scrooping "  Woollen  Yarn.  —  A  silky  lustre  and 
"handle"  may  be  conferred  on  wool  (Oest.  Wollen  u. 
Leinen  Ind.  1S95,  634)  by  the  following  process:— The 
cleansed  and  still  wet  material  is  treated  for  10 — 30  minutes 
in  a  cold   bath    (for    heavier   yarns  warm    up  to   70°  C.) 
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[See  page  589.]     Apparatus  for  Decreasing 

containing  5 — 10  grins,  of  sulphuric  acid  per  litre.  Hydro- 
extract,  work  20 — 30  minutes  iu  a  cold  solution  of  bleaching 
powder  (5  — 15  firms,  per  litre),  rinse  well,  soap  20 — 30 
minutes  at  30° — To',  with  5 — 10  grms.  of  soap  to  the  litre, 
pass  again  through  acid  hath,  rinse,  and  dye  with  acid 
colours  to  required  shade.  This  process  is  said  to  intensify 
considerably  the  affinity  of  the  wool  fibre  for  colouring 
matters.  Its  felting  properties,  however,  are  diminished, 
whereby  the  use  of  the  process  is  limited  to  knitting  and 
hosiery  yarns.  It  is  stated  that  hard,  lustrous  mohair  fibre 
is  the  most  suitable  for  ibis  treatment. 

Silk. — E,  Herzog  (Farber  Zeit.  6,  201)  gives  the  follow- 
ing characteristics  whereby  to  distinguish  artificial  (Char- 
donnefs)  from  natural  silk.  Artificial  silk  does  not  possess 
the  crisp  feel  and  crunching  sound  ('■'  scroop  ")  peculiar  to 
boiled-off  natural  silk.  In  potassium  hydrate  solution 
artificial  silk  dissolves  with  a  yellow  colour,  while  the  solu- 
tion of  natural  silk  is  colourless.  The  behaviour  of  most 
other  solvents  is  the  same  towards  both  fibres,  with  the 
exception  of  the  alkaline  copper  glyceride  solution  (logrms. 
of  copper  sulphate  dissolved  in  100  grms.  of  water  and 
5  grms.  of  glycerin,  and  just  sufficient  potassium  hydrate  to 
re-dissolve  the  precipitate  formed),  in  which  Chardonnet's 
silk  is  insoluble,  whereas  natural  silk  is  completely  dissolved 
hv  this  reagent.  (See  also  J.  Soc.  Dyers  and  Col.  1896, 
115.) 

Dyeing  of  Unions. — To  dye  mixed  goods  of  wool  and 
cotton  with  substantive  colours  exactly  to  shade,  G.  Mecklen- 
burg (Farber  Zeit.  6,  l-'7)  concludes  that  the  safest  method 
is  to  use  mixtures  of  such  colouring  matters  as  will  dye  in 
a  neutral  boiling  bath  one  or  other  of  the  two  fibres  only. 

Mixed  Colours  on  Piece-Goods, — The  process  for  dyeing 
silk,  woollen,  or  cotton  cloths  in  different  colours  by  mor- 
danting one  part  only  of  the  threads  of  silk,  wool,  or  cotton, 
patented  by  Zillessen  (Eng.  Pat.  4984,  1892;  this  Journal, 
1893,  261),  is  stated  on  the  authority  of  I..  Schreiner  (  fat- 
her Zeit.  6,  '-29)  to  be  specially  adapted  for  the  production 
of  two-coloured  cotton  goods,  'flic  dyeing  to  shade  in  a 
single  bath  is  alleged  to  be  very  easy,  and  calculations  as 
to  cost  are  given  iu  the  original  paper. 

Removing  Stains. — The  stains  on  the  white  parts  of 
cloth,  caused  by  tin-  bleeding  of  the  dyed  portions  during 
the  process  of  milling,  maj  be  completely  removed  in  the 
case  of  certain  ali/a;ins  and  many  of  the  azo  colouring 
matters,  according  to  f.  Geissler  (Farber  Zeit.  6 ,  115).  by 
passing  the  cloth  through  a  solution  of  sodium  thiosulphate. 

Artificial  Dyes  for  Arm//  Cloth. — As  a  result  of  careful 
investigation   and   comparative   trials,    the   Prussian    War 


and  Cleansing  Wool,  Cotton-Waste,  &c. 

Office  has  sanctioned  the  use  of  certain  artificial  colouring 
matters  for  the  dyeing  of  ani)3r  cloth,  and  instructions  have 
been  given  that  in  future  clothe  thus  dyed  shall  be  accepted, 
provided  they  answer  to  the  following  tests. 

p-Nitraniline  Red  on  the  Fibre. — V.  Werner,  who  made 
investigations  as  to  the  best  method  of  preparing  the  diazo 
solution  of  j)-nitraniline,  arrived  at  the  following  results 
(Farber  Zeit.  6,  294): — The  nitraniline  should  be  dissolved 
in  boiling  water  before  the  requisite  quantity  of  hydrochloric 
acid  is  added,  and  then  cooled  quickly  so  as  to  ensure  a  fine 
division  of  the  nitraniline  hydrochloride.  The  solution 
should  be  complete,  as  any  undissolved  portions  are  not 
acted  on  by  the  nitrite.  If  too  little  of  the  acid  be  taken, 
the  diazo  solution  soon  decomposes,  and  too  large  an  excess 
of  acid  produces  yellowish  shades,  and  requires  larger 
quantities  of  sodium  acetate.  With  less  than  the  theoretical 
quantity  of  nitrite,  the  diazotising  will  be  incomplete, 
causing  the  formation  of  an  insoluble,  brownish-yellow, 
flocculent  precipitate,  while  an  excess  favours  decomposition  ; 
but  in  practice  it  has,  nevertheless,  been  found  best  to  use 
a  small  excess  of  nitrite.  A  properly  prepared  diazo-hydro- 
chloride  solution  does  not  commence  to  decompose,  even  at 
23°,  until  after  1^  hours'  standing ;  aud  at  lower  temperatures 
will  keep,  it  is  alleged,  for  months.  The  addition  of  sodium 
acetate  greatly  favours  the  decomposition,  and  in  proportion 
as  the  acetate  solution  is  more  concentrated.  On  these 
observations  Werner  bases  the  following  method  for  the 
diazotising  of  p-nitraniliue  as  the  most  suitable; — 5  kilos. 
520  grms.  of  p  nitraniline  are  dissolved  in  Hi  litres  of  boiling 
hot  water,  and  11  litres  of  pure  hydrochloric  acid  of  22'  B., 
to  which  are  then  added  40  litres  of  cold  water  and  40  kilos. 
of  ice.  When  cooled  down  to  0°,  2  kilos.  88S  grms.  of 
sodium  nitrite  dissolved  in  20  litres  of  cold  water  are 
quickly  added,  ami  the  whole  is  Etirred.  After  15  minutes' 
Standing,  the  clear  solution  is  made  up  to  160  litres.  For 
use,  20  litres  of  this  stock  solution  are  diluted  with  60  litres 
of  cold  water,  and  then  2  kilos.  500  grms.  of  sodium  acetate 
dissolved  in  20  litres  of  water  added  thereto.  Soda  may  be 
substituted  for  part  of  tin'  acetate,  taking  care,  however, 
that  the  solution  remains  distinctly  acid  after  such  addition  ; 
the  remaining  free  hydrochloric  acid  being  then  neutralised 
n  itb  sodium  acetate. 

\  bluish  shade  of  Nitraniline  red  maybe  obtained,  accord- 
ing to  a  patent  specification  of  the  "Farbwerke  Boechst 
(German  application  refused),  by  adding  to  the  sodium 
Daphtholate ■solution  small  quantities  of  the  sodium  salt  of 
/3,-Sj-uapbtholsulphonic  acid  t  V  arid  of  Cassella).  An 
addition  of  .".  per  cent,  is   Baid  to  be  sufficient  to  produce  a 
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Table  for  Testing  Army  Cloth  (German  Army)  Dyed  with  Fast  Artificial  Colouring  Matters. 


Kind  of  Cloth. 


(a.)  Immerse  for 
two  minutes  in  cold 
dilute  HC1  (l  part 

strong  acid  to 
3  of  water)  and  rinse 
at  once  in  cold  water. 


(6.)   Boil  for  one  minute  in  dilute 
li<  '1  as  undi  : 


(c.)  Put  a  drop  of 

strong  HC1  on  cloth, 

and  after  five 

minutes  press  be!  ween 

filter  paper. 


((/.)  Roil  for  two 

minutes  in  1.5  percent. 

acetic  acid,  let 

solution  cool,  shake 

up  with  ether,  and  add 

2—3  drops  of  a 

solution  of  equal  parts 

stannous  chloride, 

"strong  HCI,  and 

water. 


Dark  blue  cloth 
for  coats,  I.  and 
II.  Russian  blue 
cloth.  Dark  blue 
molton.  i  rrey 
cloak  cloth. 

Black  cloth 


Dark     blue     cloth 
(black  mixed 

with  white). 


Green  cloth. 


Brown  cloth  . 


The  colour  to  turn 
only  slightly  redder. 
Solution  should  not 
turn  a  distinct  red. 
(Absence  of  log- 
wood.) 

The  colour  of  the  fibre 
should  not  alter 
much,  and  the  solu- 
tion should  be 
nearly  colourless. 
{ Logwood  turns  the 
red.) 

As  above 


Colour  of  cloth  must 
not  change  ma- 
terially. ( Loir  wood 
would  give  a  red 
solution.) 


Colour  lighter 


The  solutions  should  be  according  to  the 
different  colouring  matters  used,  reddish 

to  bluish-violet,  giving  with  soda-lye  of 
20°  B.  after  a  short  tunc,  a  reddish- 
blue  to  bluish-green  precipitate.  The 
colour  of  the  fibre  with  this  test  is 
immaterial. 
Solution  should  be  only  slightly  reddish, 
and  should  turn  to  greenish-blue  or 
bm.im'  i!<  i-oloi  •<■  I  with  soda-lye  of 
i'  i  I'..  The  boiled  and  well-rinsed  cloth, 
on  being  heated  with  soda-lye,  to  yield 
a  blue  to  greenish-blue  solution. 

Solution  red  to  violet,  turning,  when 
su'iersaturated  with  soda-lye,  blue  to 
greenish- blue,  and,  after  some  time,  a 
reddish-blue  to  bluish-green  precipitate. 
The  fibre,  wished  free  from  acid  and 
heated  with  soda-lye,  should  yield  a  blue 
or  greenish-blue  solution. 

Solution  brown-red  to  bluish-red,  turning 
green  with  excess  of  soda-lye,  and,  after 
standing,  irreen  to  blue  precipitate. 
(Fustic  with  indigo  does  not  give  this 
precipitate.) 


Yellowish-brown  solution,  giving,  with 
sodium  hydrate  ol  20  R„  'i  trreenish- 
blaek  precipitate.  Acidifying  this  with 
acetic  acid  and  filtering,  a  brown  residue 
is  left,  which  turns  v.  Ilowish-brown 
with  HCI,  and  dark  violet  with  NaHO. 


Colour  may  chanfti  , 
but  not  to  red ; 
filter  paper  must 
not  shown  red  stain. 
l  Logwood.) 


As  above. 


The  upper  layer  of 
ether  is  coloured 
yellowish-red  to 

bluish-red,  but  must 
not  show  a  yellow 
fluorescence  (fustic). 
Lower  layer  of  water 
nearly  colourless. 

An  above. 


distinct   bluish    shade   equal,    in    fastness    to    soaping,    to 
ordinary  red. 

To  prevent  the  cotton  cloth  impregnated  with  naphthol 
solution  from  turning  brown,  Lauber  and  Caberti  have 
patented  the  use  of  the  addition  to  the  alkaline  naphthol 
solution  of  an  alkaline  solution  of  antimony  oxide  in  glycerin. 
(See  also  this  Journal,  1896,  111  and  112.)— I. S. 

Indigo,  Loss  of,  through  Chroming.     K.  Ernst.     FarLer 

Zeit.  7,  [18],  282—283,  and  [19],  298— 30u. 

In  chroming  indigo-dyed  wool,  more  or  less  of  the  indigo  on 

the  fibre  is  destroyed.      To   determine  how  far  this  destruc- 


tion is  favoured  by  the  different  auxiliaries  in  common  use 
for  chroming  wool,  the  author  has  made  a  series  of  experi- 
ments, the  results  of  which  are  given  in  the  following 
table. 

The  horizontal  columns  give  the  percentage  quantities 
used  of  the  substances  specified  for  each  column,  and  the 
vertical  lines  represent  the  comparative  degrees  to  which 
the  indigo  on  the  fibre  has  suffered  destruction.  No.  1 
of  the  scale  has  been  scarcely  affected  ;  in  No.  20  the 
indigo  has  been  completely  destroyed,  whilst  the  other 
numbers  represent  intermediate  results: — 


Degrees 

of  Destruction  of  Ixdigo. 

1.         2. 

3. 

i. 

6. 

6. 

7. 

> 

9. 

10. 

i  Ul 

12. 

13. 

14.       15. 

10.      17. 

18. 

19. 

21). 

Potassium  bichromate  . 

1-0 

.. 

2-0 

3-11 

4,-        .. 

5-0 

- 

Potassium  bichromate  . 

Sulphuric  acid 

:: 

1-0 
1*0 

. . 

:: 

2-0 

..      3-u 
..      3-0 

, . 

.  , 

4-0 
4-0 

.Vii 
5-li 

Potassium  bichromate  . 
Oxalic  acid 

•■ 

ro 

1-0 

2-0 

2-0 

3-0 
3-n 

4'l) 
4-0 

5'0 
5'0 

•• 

Potassium  bichromate  . 
Lactic  acid 

ro 
ro 

2"0 
2-0 

•• 

3-11 
3-0 

4-11 
4-0 

.V" 

..    0-0 

., 

•• 

- 

(x 

Potassium  bichromate  . 
Tartar  (crystallised)  ... 

l'O 
1*0 

,. 

2-0 
2-0 

3-0 
3-0 

4-0 
4-0 

, , 

= 
p 

Potassium  bichromate  . 
Copper  sulphate 

. . 

0-4 

t  t 

1-2 

1-8       .. 
1-2 

2-4 
1'6 

•• 

S'O 

2-11 

■a 

-  0> 

Sulphuric  acid 

0-6 

..      d-4 

..    ro 

■• 

1-2 
0-8 
2-11 

1'8 
12 
3-0 

•• 

2-4 
1'6 

fll 

3-0 

2-cp 

.VII 

:: 

3 
n 

C3 

Potassium  bichromate  . 
Oxalic  acil 

0'fi 
0-4 
l'O 

..      1-2 
..     O'S 
..     2'0 

•• 

" 

i-s 
1-2 
3-11 

2-4 
l'O 
4-0 

3'0 

2-0 
5-0 

O 

o 
u 

Potassium  bichromate  . 

Copper  sulphate 

Lictic  acid 

•• 

•• 

•■ 

ii  i 
in 

1-2 

ITS 

2'0 

•• 

1'8 

1-2 
3-n 

•• 

•• 

2-4 
l'O 
4'0 

3-11 
2-0 
5-0 

" 

Potassium  bichromate  . 

Copper  sulphate 

Tartar 

:: 

0-6 
0-4 
l'O 

•• 

1'2 

0-8 
2-0 

..      1-8 
..      12 

•• 

•• 

2-4 
1'6 

4-11 

S'O 

2-0 
5-0 

•• 

'.'., 

— I.  s. 
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Rare  Earths  [Cerium  as  Mordant!.     O.  N.  Witt.     <  hem. 
Ind.  1895.19,156. 

See  wider  II.,  page  580. 

PATENTS. 
Textile    and   other   Materials,  An  Impd.  Process  for  the 

Treatment  of  [Bleaching,  ;Ve.J,  and  Apparatus  tin  refor. 

G.  ('.  Dymond,  London.     From  La  Societe  Lebli  is  Piceni 

and  Co.,  Elbeuf   St.    A.ubin,  France.     Eng.   Put.   14,453, 

July  30,  1895. 
Perforated    boxes,    JC,    containing   the   materials  to  be 
treated,  are  affixed  to  a  shaft  L  inside  a  vessel  which,  when 
closed,  will  withstand   considerable  external  pressure.     The 
air   i-  exhausted  from  the  vessel,   and  the   bleaching,  &c. 


liquors  drawn  in.  their  action    being  assisted  by  revolving 

the  shaft  and  1)3'  drawing  the  liquors  from  the  lower  pari  of 
the  apparatus  and  discharging  them  at  its  centre.  Steam  is 
supplied,  and  the  bleaching,  &c.  liquors  and  air  are  intro- 
duced and  withdrawn,  as  required,  by  the  pipe  H. — E.  B. 

Cotton,  Wool,  Silk,  Jute,  Rhea,  ('/una  Grass,  and  other 
Fibrous  Materials  in  a  Raw,  Manufactured,  or  Parti;/ 
Manufactured  State  ;  Impd.  Apparatus  and  Plant  for 
Scouring,  Bleaching,  Dyeing,  Impregnating,  Digest' 
in;j.  Urging,  Carbonising,  and  otherwise  Treating.  W. 
Hepworth-Collins,  Bolton.  Eng.  Pat.  21,033,  Nov. 
7,  1895. 

The  apparatus  is  a  movable,  cylindrical  cage  with  a 
perforated  bottom,  serviug  as  receptacle  for  the  fibrous 
material  t . .  lie  operated  upon,  which  is  placed  inside  a 
chamber. 

The  lower  portion  of  this  chamber  is  formed  into  a 
cylinder,  from,  and  to  which,  the  treating  liquors  or  gu-es 
are  alternately  forced  and  drawn  through  the  mass  of  the 
materials  lying  above,  by  the  motion  of  a  piston  in  the 
cylinder. 

The  liquors,  Sec,  may  be  heated  by  a  steam-coil.  Various 
combinations  and  modifications  of  the  apparatus  are 
described. — E.  B. 

Fabrics,  Impls.  in  tin-  Art  of  Firing  Dyes  in  [by  Elec- 
tricity^. C.  M.  White,  London,  from  The  Electro- 
Waterproofing  unci  Dye-fixing  Co.,  New  York,  U.S.A. 
Eng.  Pat.  8318,  April  21,  1896. 

A  process  tor  "fixing  natural  dyes"  on  fabric3, 
implished  by  applying  them  in  suitable  solvents  to  the 
fabrics,  either  entirely  over  their  surface  or  in  parts 
.patterns}  ouly,  placing  the  impregnated  fabrics  in  contact 
with  an  anode  of  an  oxidisable  metal,  the  oxide  of  w  hich  is 


capable  of  acting  as  a  mordant,  aud  a  suitable  (carbon) 
cathode,  and  passing  a  current  of  electricity  through  to 
oxidise  the  surface  of  the  anode  and  so  produces  mordant 
which,  as  it  is  formed,  shall  combine  with  the  colouring 
matter  upon  the  fabrics  and  produce  a  colour-lake.  The 
fabrics  are  next  dried,  ami,  if  necessary,  washed,  to  remove 
any  colouring  matter  from  the  untreated  portions. 

It  i<  stated  that  with  plates  of  tin,  lead,  aud  aluminium 
2 — 3  ins.  in  diameter,  and  a  current  of  20 — :sn  volts,  a 
treatment  of  the  fabrics  10  seconds  in  duration  is  required. 

— E.  B. 

VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Sulphuric    Acid.  Arrangement  of  Plant  in    Manufacture 
of.     II.  II.   Niedenfuhr.     Chem.   Zeit.   1896,  20, 
58 1 . 

New  principles  for  the  arrangement  of  a  sulphuric  acid 
plant  have  been  brought  to  light  by  work  done  during  the 
past  decade. 

On  the  one  hand,  Lunge  and  Sorel  have  shown  that  the 
conversion  of  sulphurous  to  sulphuric  acid  going  on  in  the 
chambers  is  due  to  the  continuous  formation  and  decompo- 
sition of  nitrosylsulphuric  acid,  and  that  this  reaction  is 
improved  with  lesser  concentration  aud  higher  temperature. 
On  the  other  hand,  the  researches  of  Schertel  and  Better 
have  demonstrated  that,  working  with  a  single  chamber,  the 
entering  concentrated  gases  become,  at  the  beginning  of  the 
system,  excessively  dilute,  their  power  of  reaction  being 
thereby  weakened  and  the  duration  of  the  process  lengthened. 
All  these  investigators  come  to  the  conclusion  that  the  aci  1 
formation  is  assisted  by  mixing  the  ga-es  and  by  the  impact 
of  these  on  solid  surfaces. 

The  value  of  a  one-chamber  system  was  thus  decided  ; 
no  results  have,  however,  been  given  to  show  the  valm 
single  small  chambers,  nor  the  variation  of  this  value  accord- 
ing to  the  relative  position  of  these  in  the  system.  The 
tendency  of  the  inactive  constituents  of  the  gaseous  mixture 
to  iag  in  the  passage  through  the  system,  prevents  the 
answer  to  this  question  being  arrived  at  by  an  estimation  of 
the  sulphurous  acid  at  different  points. 

The  ouly  method  is  by  direct  measurement  of  the  acid 
formed  in  each  chamber,  and  the  author  gives  some  figures 
so  obtained.  The  plant,  worked  without  (.lover  or  Gay- 
Lussac  towers,  was  specially  arranged  for  this  investigation  ; 
the  results  show  that  too  much  must  not  be  expected  frcm 
making  the  chambers  smaller. 

The  system  consisted  of  five  chambers  and  two  after- 
towers  of  the  following  dimensions: — Chambers  1  and  2 
had  a  ground  area  425  x  4-2.5  m.  and  a  height  ij-.'jj  m. ; 
chamber  3  was  8-5  m.  broad,  :t2  m.  long,  aud  71m.  high  : 
chambers  4  and  a  were  each  1*8  ■  8'8  m.  in  area  and 
6  ■  7.j  m.  in  height.  The  two  tower-  (6  and  7)  were  respec- 
tively I'M  x  1-95  m.  and  195  x  1  m.  in  ground  area, 
and  each  was  6 '35  m.  high. 

Sicilian  sulphur  (97 — 98  pet  cent.)  was  the  raw  material 
employed. 

The  table  on  next  page  shows  the  relation  of  the  produc- 
tion in  the  single  chambers. 

iin  calculating  the  chamber  space  used  for  1  kilo,  of 
sulphur  (from  the  acid  produced),  the  following  values  are 
obtained:  — 

lor  i  lhamber  1 : 
For  1,800  kilos,  daily  consumption,  l'OC  M  kilo,  sulphur. 

..    1,895  .,  „  0'94S  „         1 

l'  ir  Chaml  i 

I  u     - ilos.  daily  consumption   L"06S  cb.  m.  per  1  kilo,  sulphur. 

.,    1,895  „  „  "■:'!•  ,.  1 

i      Clumbers 
For  1.800  kilns,  daily  consumption,  1*507  cb.  in.  per  1  kilo,  sulphur. 
„    1,88  ,.  1-531  ,.  1 

For  Chamber  1 : 
I  ■!■  1,800  kilos,  daily  consumption,  2*023  cb.  m.  />■  r  1  kilo,  sulphur. 
..    1.8  ,.  '         ..  2-128  „        1 

For  Chamber  :>-. 

1 ,800  kilo*,  daily  consumption,  2*375  cb.  in.  per  1  kilo,  sulphur. 
..I  -  '    .,  ..  1 

For  Chambers  G  and  7 : 

For  1,600  kii  ■  i- 1  kilo,  sulphur. 

„    1.895  „  ,.  3-731  .,         1 
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Number 

of 
Chamber. 

Chamber  Space 
in  Cb.  m. 

Kilos.  ILSOj  produced  from 

Kilos.  HoSOi  produced  per 
1  '  lb.  m.  Chamber  Space  from 

Percentage  of  Total  Production 
from 

1,800  Kilos.             1,895  Kilos. 
Sulphur.                Sulphur. 

Kilos.           1,893  Kilos. 
Sulphur.                 Sulphur. 

1,800  Kilos.           1,895  Kilos. 

Sulphur.                 Sulphur. 

1 
2 
3 
4 
5 
G  and  7 

118-8 

1183 
1931-2 
240-9 

2MIIJ 
3G-3 

SS6 

:;:i7 
3,694 

3G4 

312 
2S 

885 

382 

3,862 

348 

329 
30 

2-S4                        323 
2-S3                          3-22 
1-93                          2-00 
1-51                            1-44 
1-29                        1-37 
0-77                         0-82 

6-65 

6-65 

72-80 

7-20 
fi-20 
0-50 

7-2 
7-2 
72-4 
6-5 
62 
0-3 

Totals         and 
Averages. 

2686-1 

.-,."71 

5,330                         2-24                          242 

100-00 

ioo-o 

These  results  show  that  Schertel's  proposal  to  estimate 
the  acid  formed  from  the  percentage  of  sulphurous  acid  in 
the  ingoing  and  exit  gases  would  lead  to  error.  Thus,  while 
chamber!!  1  and  2  produce  the  same  quantity  of  acid  per 
cb.  m.,  the  working  capacity  of  the  large  middle  chamber 
is  lessened  only  to  the  extent  of  50  per  cent.,  and  chambers 
4  and  5,  which  are  fed  with  very  dilute  gases,  show  a  result 
only  slightly  less  than  half  that  of  the  first  and  second. 
Schertel's  figures  may  be  explained  by  the  fact  that  the 
active  gases  travel  more  quickly  through  the  system,  leaving 
the  inactive  gas  in  the  so-called  dead  space  of  the  chambers  ; 
this  phenomenon  goes  ou  until  a  definite  limit  has  been 
attained.  This  tendency  to  lag  is  less  with  smaller 
chambers,  but  the  above  figures  show  that  the  division  of 
the  chamber  space  into  a  large  nuaiher  of  smaller  chambers 
leads  to  a  constantly  decreasing  advantage.  The  author 
concludes  that  the  best  way  to  obtain  the  necessary  surface 
for  good  working  in  a  small  compass  is  by  using  the  Lunge- 
Bohrmann plate-towers.    (See  this  Journal,  1896,541 — 543.) 

—J.T.I  . 

huric  Acid,  Concentration  of.     E.  Loew.     Zeits. 
f.  augew.  Chem.  1896,  [9],  259—2132. 

The  methods  at  present  in  use  for  concentrating  sulphuric 
acid  may  be  grouped  as  follows  : — ■ 

(1.)  Concentration  by  means  of  distillation. 

(2.";  Concentration  by  means  of  air  at  a  temperature  when 
the  acid  possesses  considerable  vapour  tension. 

(3.)  Concentration  by  crystallising  the  monohydrate  from 
high-strength  acids. 

For  the  concentration  of  sulphuric  acid  by  distillation,  a 
great  variety  of  apparatus  has  been  tried,  constructed  of 
different  materials,  such  as  piatinum,  gilded  platinum,  glass, 
porcelain,  or  iron,  but  at  the  present  time  those  made  of 
platinum  find  most  favour. 

It  is  well  known  that  sulphuric  acid  may  be  concentrated 
by  means  of  hot  air,  the  chief  aim  being  to  saturate 
the  air  with  aqueous  vapour  and  allow  the  concentrated 
acid  to  flow  off. 

It  is  by  no  means  essential  that  the  sulphuric  acid  should 
be  maintained  at  its  boiling  point,  as  concentration  will  take 
place  at  lower  temperatures  with  absolutely  dry  air; 
nevertheless,  the  higher  the  temperature  the  better,  as  the 
vapour  tension  increases,  the  nearer  the  boiling  point  is 
approached.  The  intensity  of  the  work  of  concentration  is 
determined  by  the  difference  between  the  absolute  and 
maximum  vapour  tension  of  air  and  the  vapour  tension  of 
the  acid.     The  work  of  concentration  is  determined  by — 

1 1 . )  The  heating  surface. 

I  2  )  The  volume,  temperature,  and  dryness  of  the  air. 

(3.)  Loss  by  radiation  and  conductivity. 

To  make  a  calculation  of  the  work  of  concentration,  the 
following  conditions  are  presupposed  :  — 

(1.)  The  acid  to  be  concentrated  has  a  temperature  of 
20    C.,  and  contains  64-5  per  cent,  of  monohydrate. 

(2.)  The  air  leaves  the  apparatus  saturated  with  aqueous 
vapour  at  80°  and  760  mm.  tension;  the  acid  formed  is  at 
its  boiling  point,  and  contains  95-6  per  cent,  of  mono- 
hydrate. 

(3.)  The  air  has  a  temperature  of  20°  at  760  mm.  tension. 
From  these  figures  the  amount  of  heat  required  to  produce 
95  6  per  cent,  acid  from  64-5  per  cent,  may  be  calculated, 


and  it  will  thus  be  found  that  100  kilos,  of  acid  require  49,500 
cal.     If,  under  the  same  conditions,  the  air  should  leave  the 

apparatus  saturated  a1  50-6  ,51,8 al.  would  be  required  ; 

on  the  other  hand,  saturated  at  90    ( '.,  only  48,900  cal.  are 
necessary. 

The  presence  of  carbonic  acid  in  the  gases,  when  obtained 
from  a  direct  lire,  has  scarcely  any  influence  on  the  figures 
quoted,  whereas  the  presence  of  water,  formed  by  the  com- 
bustion of  any  material  used  for  firing,  would  naturally  be 
disadvantageous. 

Theoretically,  it  is  immaterial  whether  the  heat  be 
supplied  by  means  of  air  or  sulphuric  acid.  When  concen- 
trating in  lead  vessels,  the  acid  is  heated  to  130° — T50"  C, 
and  the  air  is  allowed  to  heat  itself  and  absorb  aqueous 
vapour.  By  this  means,  however,  it  is  impossible  to 
saturate  the  air  with  aqueous  vapour  ;  even  under  the  most 
favourable  conditions  the  air  will  only  be  so  far  saturated 
that  its  tension  for  steam  is  equal  to  the  vapour  tension  of 
the  hot  dilute  sulphuric  acid.  The  temperature  of  1  In  ( 
is  rarely  exceeded  in  lead  vessels,  at  which  temperature  the 
tension  of  an  acid  of  60'  li.  is  inconsiderable,  wherefore  ic 
is  advantageous  to  cover  such  vessels  in,  thus  making  it 
possible  t<>  allow  the  air  to  escape  at  a  temperature  of  80° — 
90'  C.  In  Kessler's  apparatus  the  escaping  air  is  caused  to 
meet  the  acid  to  be  concentrated,  when  it  is  possible  for  the 
air  to  have  a  higher  tension  than  that  of  the  acid  to  be  con- 
centrated, with  which  the  air  was  last  in  touch.  However, 
practically,  it  is  impossible  to  utilise  the  air  in  such  a  man- 
ner that  it  shall  escape,  saturated  with  moisture,  and  it  is 
therefore  always  necessary  to  employ  an  excess  over  the 
theoretical  amount.  This,  however,  still  permits  of  a  good 
utilisation  of  the  heat  supplied,  and  a  production  of  an  acid 
of  any  strength  up  to  98  per  cent. — J.  R, 

Phosphorus,  Spectrum  of,  in  Fused  Salts  and  Metallurgical 
Products.     A.  de  Gramont.     Comptes  rend.  1896,  122 
1534.  ' 

See  under  XXIII.,  page  616. 

Hydrofluoric  Acid,  Volumetric  Analysis  of ;  Some  Appli- 
cations of  the  Acid.  H.  F.  Stahl.  '  J.  Amer.  Chem.  Soc. 
1896,18,  [5],  415. 

See  under  XXIII.,  page  017. 

Pyrites,  Determination  of  Sulphur  in.     T.  S.  Gladding. 

J.  Amer.  Chem.  Soc.  1896,  18,  [5],  446. 

See  under  XXlII.,page  617. 

PATENTS. 

Sodium    Cyanide,    Manufacture    of.       W.    McD.    Maekey, 
Leeds,  and  J.  I-.  Hutcheson,  Glasgow.     Eng.   Pat.  6009 
March  22,  1895. 

In  Eng.  Pat.  6925,  1894  (this  Journal,  1895,  482),  the 
inventors  describe  a  process  for  obtaining  potassium 
cyanide,  consisting  in  heating  together  carbonaceous  matter 
and  some  potassium  compound,  such  as  the  carbonate,  in 
a  cupola  subjected  to  blasts  from  specially  arranged  tuyeres. 
To  obtain  sodium  cyanide,  the  same  process  is  now  to  be 
used,  substituting  a  sodium  compound  for  one  of  potassium. 

— E.  S. 
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Hydrocyanic  Acid,  Manufacture  of.  A.  K.  Huntington, 
London.  Eng.  Pat.  14,855,  Aug.  6,  1895. 
A.CBTYLENJ  and  nitric  oxide  are  drawn  iu  about  equal 
volumes  into  a  cylinder  provided  with  a  I'i-^t. .11  as  in  a  pas 
engine  ;  the  mixture  is  fired, preferably  by  an  electric  spark, 
and  the  products  of  the  ignition,  consisting  mainly  of  car 
bonic  oxide,  hydrogen,  and   hydrocyanic  acid,  are  expelled 

by  the  instrot f  the  piston,  into,  for  instance,  solution  of 

soda  01  potash,  to  form  a  cyanide.     The  unabsorbed 
may  be  used  for  combustion. — E.  S. 

Cyanides.  A  Process  fur  thi  Manufacture  of.  J.  i'tleger, 
Kaiserlautern,    Germany.     Eng.   Pat.    15, lit'..    Aug.   10, 

A  MixTt  1.1  ^1  five  parts  of  potash  (carbonate  of  potash) 
and  one  01  char.. ml  is  placed  in  a  crucible  having  a  cap 
and  escape  tube.  The  crucible  is  heated  to  900  C,  and 
ammonia  gas,  at  a  certain  pressure  above  that  of  the 
atmosphere,  is  forced  in  through  a  tube  reaching  to  the 
bottom.  More  charcoal  is  then  added.  The  operation 
is  complete  iu  about  two  hours,  when  the  fixed  product 
consists  of  pure  cyanide.  Thereaction  takes  place  accord- 
ing to  the  equation  KsC03  +  4G  +  2NH3=2KCN  +  3(  0  h6H. 
If  an  excess  of  carbon  be  added,  it  remains  with  the  product, 
and  may  be  separated  by  solution  and  filtration.  Instead 
of  ammonia,  uitrogen  or  air  may  be  used  in  the  proce-s  ; 
but  if  air  he  used,  the  proportion  of  charcoal  must  be 
increased.  When  nitrogen  is  used,  a  considerably  higher 
temperature  must  he  attained,  but  with  air  this  increase 
of  heat  is  given  by  combustion  of  the  charcoal.  The 
inventor  points  out  the  distinctions  between  his  proei  -- 
and  those  of  Siepcrmann  and  Beilby,  which  are  stated  to 
involve  the  preliminary  production  of  cyanate. — E.  S. 

i  orine,  Impts.  in  the  Manufactun  of,  from  Hydro- 
chloric Acid  Gas.  T.  T.  Best,  A.  Kay,  and  J.  lirock. 
Liverpool.  Eng.  Pat.  13,461,  Jul)  1 -J,  1895. 
WHEN  a  mixture  ..f  dry  hydrochloric  acid  gas  and  air  is 
passed  through  a  "  Deacon's  decomposer"  or  equivalent 
apparatus,  part  of  the  acid  gas  is  decomposed  into  chlorine 
and  aqueous  vapour,  and  part  remains  unacted  upon. 
According  to  the  present  invention,  the  residual  gases  are 
withdrawn,  cooled,  and  freed  from  moisture  by  sulphuric 
acid  or  other  hygroscopic  substance,  when  the  dried  gases 
are  passed  through  a  second  decomposer,  and  the  proct  -s 
maybe  repeated  until  practically  all  the  hydrochloric  acid 
has  been  converted. — E.  S. 

Carbonic  Acid,  obtaining  from  Gas  Mixtures  in  tin  l)r;/ 
Way,  An  Impd.  Process  for,  ami  Apparatus  therefor. 
P.   VV.   Raydt,  Stuttgart,  Germany.      Eng.   Pat.    13,456, 

July  12,  1- 
Sodidm  or  potassium  carbonate  is  moistened,  and  exposed 
to   thi  of  cooled  gases   of  combustion,  or   of  other 

carbonic  acid  gas  mixture,  when  it  becomes  bicarbonated, 
ording  to  the  equation  Na.,C0  CO  1M>  jNalX'u. 
The  bicarbonate  is  then  heated  to  obtain  pure  carbonic  acid 
gas,  which  is  collected  and  n\a\  he  liquefied,  and  the 
recover,  d  carbonate  is  again  moistened  for  renewal  of  the 
process. 

The  carbonate  is  spread  out  on  horizontal  trays  or 
wicker-work  within  a  closed  vessel,  having  an  aperture  at 
the  bottom  for  admission  of  dilute  carbonic  acid  gas,  and  an 
exit  opening  at  the  top.     Perforated  tubes  ed  to 

small  cisterns  tilled  with  the  necessary  quantity  of  water, 
and  simultaneously  discharged  by  gas  pressure,  are  suitably 
placed  for  moistening  each  layer  of  carbonate,  several  such 
layers  being  arranged,  one  above  the  other,  within  the 
apparatus.  A  pipe  also  circulates  under  and  over  each 
cart,..:  r,  carrying  heating  or  cooling  gases  or  water. 

For  continuous  working,  several  such  apparatus  are  con- 
nected in  series,  so  that  in  some  \.  ssels  carbonic  acid  gas  is 
being  absorbed,  and  iu  ot  led  b;   heat   from  the 

already  formed  bicarbonate,  t.ascs  of  combustion,  after 
passage  through  a  limestone  purifier,  are  led  through  the 

heating  tubes  of  two  apparatus  in  which   the   carbonate  has 

already  bi       I  onated,  when  pure  carbonic  acid   is  thus 

expelled  j  the   lire  gases   are  then   taken  through  a  cooler 


and  a  washing  vessel  successively,  and  then  pass  through 
two  apparatus  containing  moistened  carbonate,  to  which 
they  give  up  their  carbonic  acid,  and  the  residual  gases  are 
allowed  to  escape.  Provision  is  made  for  collecting  and 
storing  the  carbonic  acid  gas  evolved  on  heating  the 
bicarbonate.  The  process  is  thus  alternated  in  the  different 
vessels  of  the  series. — E.  S. 

Xitric  Arid,  Impts.  in  tin  Manufactun  or  Production 
nt\  am!  Apparatus  therefor.  •'.  Dreyfus,  Manchester. 
Eng.  l'at    13,826,  July  L9,  1895. 

Sodioji  or  potassium  nitrate   is  heated  with  sulphuric  mid 

in  a  still  in  which  a  vacuum  is  maintained  to  a  regulated 
temperature,  reaching  from  170  t..  190°  C.  The  vapours 
pass  into  a  receiver,  then  through  a  cooling  coil,  thi 
through  a  set  of  receivers  and  another  cooling  coil,  anil 
are  then  taken  through  a  series  of  small  receivers,  alter- 
nately empty  and  partly  charged  with  a  liquid,  which  in  the 
second  vessel  is  sulphuric  acid  (to  absorb  nitrous  fumes), 
in  the  fourth  vessel,  water,  and  in  the  sixth  vessel,  an 
alkaline  solution.  The  vapours  then  pass  up  and  through 
a  tower  containing  coke,  down  which  an  alkaline  solution 
trickles,  an  outlet  pipe  to  the  tower  being  connected  to  the 
air-pump  or  exhauster,  which,  by  the  described  means,  is 
preserved  from  injury  by  corrosive  gases. — E.  S. 

Hydrochloric  Acid,  Impts.  in  anil  Apparatus  for  thi  Manu- 
facture m-  Production  of.  C.  Dreyfus,  Manchester. 
Eng.  Pat.  13,827,  July  19,  1895. 

The  distillation  of  sodium  chloride  with  sulphuric  acid  t.> 
obtain  hydrochloric  acid,  is  conducted  as  is  described  in  the 
preceding  abstract  in  reference  to  sodium  nitrate,  except 
that  the  most  suitable  temperature  is  found  in  the  present 
case  to  be  about  Ui".o  Ci  that  the  small  receivers  are  all 
charged  with  water;  aud  that  two  washing  towers  are 
used,  .Iu-  first  tor  water  and  the  second  for  an  alkaline 
solution,  the  air-pump  being  connected  to  this  tower  as  in 
the  before-described  process. —  E.  S. 

Carbon   Bisulphide,  Impts.  in  Manufacture  of,  anil  Appa 
ratus  therefor.      A.   .1.  Holt.  Manchester,  and  G.  Millard. 
Droylsden.     Eng.  Pat.  14.912,  Aug.  7,  1895. 

The  improvement  claimed  in  the  process  consists  in  passing 
sulphur  vapour  up  through  the  carbon  iu  the  retort,  and 
then  returning  the  gases  through  the  carbon  to  the  bottom 
of  the  retort.  The  improved  apparatus  claimed,  suitable 
for  this  process,  has,  in  addition  to  the  lid  and  exhaust-pipe 
at  the  top  of  the  retort,  an  additional  exhaust-pipe  and  a 
feed-pipe  by  which  melted  sulphur  may  be  added,  both  at 
the  bottom  of  the  retort.  The  improvement  ma\ 
applied  to  existing  retorts. — A.  C.  W. 

Certain    Waste  Materia1*,  Impts.  in  Treating,  to   Product 
Valuable  Products,  such  us  /'taster  or  Stiffening,  II 
ing  anil    Whitening  Materials  therefrom.     .1.  II.  Lester 
Manchester,  and  T.    K.  Thomlinson,    Bury,    Lancaster 
ling.  Pat.  15,283,    \"^'.  1  I.  189"'. 
Tin    residues  of  the  proce-s  of  treating  ammonium  sulphate 
with  slaked  lime,  and  other    like  residues,  were   directed,  in 
Eng.   l'at.   13,198,    1894   .this  Journal,   189.'.,   183), to  be 
treated   with  sulphuric  acid  :   but  the   inventors    have    found 
it  preferable  to   use  hydrochloric  acid,  and,  after  separation 
of  the  solution  from    undissolved    calcium    Sulphate,  to  pre 
cipitate     the    liquor    with    sulphuric    acid.       The    calcium 
sulphate  obtained  is  prepared  For  the  applications  named  in 
the  title  ly  processes  .1.  scribed  in  the  cited  patent,  I 
The  dilute  and  impure  hydrochloric  acid  remaining  after  the 
precipitation  \<\  sulphuric  acid,  is  utilised   in  treating  other 
portions  of  the  calcareous  residues.-  E.  S. 

Galvanisers1  I-'hu  Skimmings,  Impts.  in  the  Treatment  of. 

A.   Wolf  and   W.  S.    lllythe,   Church,    near  Accrington. 

Eng.  Pat.  15,326,  Aug.  15,  1895. 
The  portion  of  the  flux  skimmings  soluble  in  hot  water  is 
treated  iu  solution  with  ar.  alkaline  carbonate  in  excess, 
and  the  precipitated  zinc  oxycarbonate  is  separated.  Line 
is  added  to  the  residua]  solution  to  obtain  ammonia.  The 
zinc  oxycarbonate,  ot  normal  carbonate,  is  agitated  with  a 
bei  solution  of  potassium  chloride  or  sodium  chloride,  and 
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chlorine  is  passed  in  until  the  precipitate  is  dissolved  ;  the 
solution  is  then  filtered  and  concentrated,  to  obtain  a 
chlorate  of  the  alkali  metal,  which  is  crystallised  out,  zinc 
chloride  remaining  in  solution. — E.  S. 

Kelp  Liquor,  Tnipis.  in  or  relating  In  /Ac  Treatment  or 
Utilisation  <>i'.  .1.  W.  stevins,  Horley,  Surrey.  Eng. 
Pat.  15,807,  An,-.  '-"J.  1895. 
Tin-:  first  liquor  obtained  on  lixiviating  kelp  is  concentrated, 
and  the  alkali  chlorides  and  sulphates  are  separated  by 
crystallisation,  the  process  being  repeated  until  a  mother- 
liquor  is  obtained  rich  in  iodides.  Sulphuric  acid  is  then 
added,  and,  after  addition  of  manganic  oxide,  the  iodine  ami 
bromine  are  distilled  off.  The  second  and  subsequent 
liquors  are  neutralised  by  hydrochloric  acid,  and  alter 
filtering  off  any  separated  sulphur,  and  concentrating  to 
obtain  a  crop  of  potassium  sulphate.  "  the  liquor  is  electro- 
lysed to  convert  chlorides,  iodides,  and  bromides  respectively 
into  chlorates,  iodates,  anil  bromates."  The  chlorates  are 
in  part  crystallised  out.  ami  the  liquor  again  concentrated, 
or  it  is  saturated  with  the  alkali  chlorides  previously 
obtained  and  is  "again  electrolysed,"  the  process  being 
repeated  until,  it  is  stated,  the  liquor  is  sufficiently  charged 
with  iodates  and  bromates,  which  are  then  reconverted  into 
iodides  and  bromides  by  sulphurous  acid,  from  which  the 
iodine  and  bromine  may  be  obtained  in  the  usual  manner. 

— K.  S. 

Chlorine  ami  Zinc,  fmpts.  in  anil  connect)  d  with  tin  Prodac- 

tionof.     F.M.Lyte.l don.     Eng.  Pat.  15,813,  Aug.  22, 

1895. 

Blende,  or  mixed  ores  of  bleude  and  galena,  may  be  toasted. 
and  the  product  lixiviated  with  dilute  sulphuric  acid,  andtlu 
solution  of  zinc  sulphate,  after  purification,  treated  with  cal- 
cium or  sodium  chloride.  After  separation  of  the  calcium 
or  sodium  sulphate  formed,  the  solution  of  ziue  chloride  is 
ev;i], orated  to  dryness,  and  may  then  be  subjected  to 
distillation  to  separate  from  non-volatile  impurities.  The 
zinc  chloride  is  now  heated  to  a  temperature  slightly  above 
the  melting  point  of  zinc,  and  is  then  electrolysed,  an  anode 
of  carbon  and  a  cathode  of  fused  /.iuc  being  used.  As  the 
zinc  accumulates  in  the  cell,  it  may  be  automatically 
siphoned  off.  The  chlorine  set  free  may  be  liquefied  and 
stored.  Residual  galena  from  the  treated  ore  may  be  worked 
by  known  processes  to  obtain  lead  and  any  precious  metals 
that  it.  may  contain. — E.  S. 

Chlorine  Gas,  Process  for  Purifying.     P.  Jensen,  London. 

Erom  1).  Cappelen  and  II.  Cappelen,  Gjemso  Kloster, 

Norway.  Eng.  l'at.  9544,  May  :.,  L896. 
The  chlorine  gas  produced  in  the  electrolysis  ,,f  alkaline 
chlorides  is  apt  to  contain  impurities,  and  especially  carbonic 
acid,  which  is  objectionable  in  the  use  of  the  chlorine  for 
making  bleaching  powder.  It  is  found  that  when  such 
impure  chlorine  is  passed  through  milk  of  lime,  that  most  of 
the  carbon  dioxide  and  but  little  of  the  chlorine  is  absorbed. 
The  absorption  vessels  have  pipe  devices  and  are  worked 
under  pressure,  the  purified  chlorine  being  led  away  through 
pipes  provided  with  regulating  valves.  The  chlorine  water 
obtained  as  a  bv-  product  may  be  utilised  in  paper  factories. 

— E.  S. 


Class  Industry  of  Germany.     I'.S.  Consular  Reps.. 
'  June  1896,  •-'•."-». 

See  under  Trade  Rep.,  pare  62G. 


IX.-BOILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

<\ui  nl.  Aelion  of  Water  on.     A.  Sttttzer.     Zeits.  f.  angew. 

'('hem.  isuc,  H,  817—318, 
Till-:  author  has  bad  the  opportunity  of  observing  the  action 
of  water  nu  the  cement  mortar  used  to  line  a  reservoir  for 
the  supply  of  a  small  town  on  th  ■  Rhine.  The  reservoir  had 
been  built  for  nine  years,  and  :it  the  end  of  that  time  it  was 
noticed  that  the  cement  mortar  forming  its  lining  bad  been 
converted  into  a  brownish  mud,  which  became  softer  in  con- 
sistency as  the  bottom  of  the  reservoir  was  approached. 
Ill     bottom   of  the    reservoir    was    partly    stripped    of  its 

ce ut  rendering.     An  examination  of  the  water  showed 

that  it  contained  only  0'205  grin,  per  litre  of  total  solids, 
rely  consisting  of  calcium  carbonate.  Analysis  of  the 
unaltered  mortar  above  the  water  line,  and  of  the  sludge 
below  the  water  line,  went  to  show  that  the  greater  part  of 
the  lime  of  the  cement  bad  been  abstracted  from  the  mortar 
below  the  water  level.  A  similar  result  was  observed  in 
the  case  "1'  another  reservoir.  In  this  ease  the  water, 
regarded  from  a  dietetic  point  of  view,  was  of  good  quality. 
and  the  bull;  of  the  mineral  matter  contained  therein  con- 
sisted of  calcium  carbonate.  The  author  attributes  the 
failure  of  the  mortar  of  these  two  reservoirs  to  the  solvent 
action  of  tbf  carbon  dioxide  contained  in  the  waters,  and 
explains  the  greater  effect  observed   at    tin-   bottom    of   the 

rvoir  by   the  increased   solubility  of  carbon  dioxide  at 

increased  pressures.  He  further  cites  Michaclis  concerning 
the  behaviour  of  1'ortland  cement  towards  solvents,  in  par- 
ticular towards  sea-water.  That  chemist,  starting  with  the 
fact  that  during  the  setting  of  Portland  cement  a  good  deal 
of  calcium  hydroxide  i-  set  free,  argues  that  the  lime  thus 
liberated  is  a  source  of  weakness  in  that  it  is  acted  on  by 
many  substances  with  which  the  cement  may  be  brought  in 
contact,  e.g.,  sea-water  with  its  sulphates,  magnesium  salts 
and  so  forth.  Further,  loose  compounds,  such  as  calcium 
ferrite,  may  be  attacked  if  the  solvent  be  sufficiently  active; 
the  calcium  aluminate  is  the  next  to  go,  the  cementitious 
calcium  silicate  resisting  longest.  It  is  on  account  of  these 
considerations  that  Michaclis  recommends  the  addition  to 
Portland  cement  of  some  active  form  of  silica,  such  as  trass, 
capable  of  combining  with  the  lime,  which  would  otherwise 
be  set  free  as  calcium  hydroxide  ready  for  attack  by  many 
solvents  to  the  injury  of  the  cement.  Tic  proportion  of 
12.">  parts  of  trass  to  100  parts  of  Portland  cement  is  stated 
to  be  suitable  for  this  purpose.  The  author  correlates  these 
views  (based  chiefly  on  the  observation  of  the  action  of 
sea-water  on  cement)  with  bis  own  experience  of  (be 
influence  of  fresh  water  containing  carbon  dioxide,  the 
latter  serving  as  a  solvent  for  a  portion  of  Cue  lime  essential 
for  the  strength  and  permanency  of  mortar  made  with  Port- 
bind  cement. —  B.  1!. 


VI1I.-GLASS,  POTTERY,  ENAMELS. 

PATENT. 

Glass,  finjits.  in  the  Manufacture  of  Articles  if.    E.  Kopp, 
.lanstein,  Moravia.    Eng.  Pat.  4(j,  Jan.  I,  !396. 

Auticles,  such  as  bottle  stoppers,  which  are  commonly 
moulded  by  pressing  a  divided  mould  on  a  mass  of  plastic 
glass,  are  made,  according  to  the  present  process,  by  the 
patented  apparatus  consisting  of  two  half-moulds,  initially 
closed,  anil  arranged  radially  round  a  cent  nil  reservoir  pro- 
vided with  a  piston  serving  to  force  plastic  glass  through 
radial  channels  into  the  moulds.  By  providing  these  moulds 
with  cores,  hollow  goods  may  be  produced.  The  depres- 
sion of  the  piston  and  the  insertion  of  the  cores  may  be 
performed  at  one  operation  by  connecting  the  piston  with 
the  cores  by  suitable  links  and  levers.— B.  B. 


PATENTS. 

Peal,  Impts.  in  /he  Process  of  and  Apparatus  for  the  Manu- 
facture of  different  Articles  from,  ami  the  Residm 
resulting  from  the  Manufacture  if  Fibrous  Peal. 
ny  from  Peat  Litter  or  its  Residues.  G.  A.  Cannot. 
Loudon.     Eng.  Pat.  12,332,  Jum   25,1895. 

Peat,  or  peat  litter  or  waste,  is  broken  up,  mixed  with  water. 
and  incorporated  with20  per  cent,  of  slaked  lime  or  cement. 
The  product,  of  clay-like  consistency,  may  be  incorporated 
with  a  variety  of  materials  and  moulded  into  bricks,  or 
otherwise  brought  into  a  merchantable  form.  The  articles 
that  it  is  proposed  to  manufacture  from  material  thus 
prepared  are  of  a  most  varied  kind,  such  as  chimney  pieces, 
paving  tiles,  roofing  slates,  waterproof  cardboard,  stocks 
for  guns,  &c,  resembling  carved  ebony,  artificial  stone,  &c. 

— B.  B. 
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Composition,    Impd.   Plastic    [for    Sewer    Pipes,    Ducts, 
$rc],  and  Process  of '.Combining  tin  same.     W.  1..  Wood?, 
hington,  I  .-.A.     Bng.  Pat.  25,013,  Dec.  31,  L895. 

A  mixture  of  30  parts  of  magnesia,  fin  of  silica,  GO  of 
sulphur,  and  3 — 10  of  "mineral  wax"  (.e.g.  ozokerite"),  is 
prepared  by  grinding  ami  drying  the  silica  ami  magnesia, 
melting  the  sulphur  anil  wax,  and  pouring  them  into  water 
repeatedly,  following  this  by  incorporating  the  whole  of 
th,'  materials  at  300—500    i'. 

The  product  is  used  as  a  cement  fur  any  suitable 
aggregate,  the  resulting  concrete  mass  serving  for  the 
manufacture  of  water  ducts,  sinks,  battery  jars,  burial 
caskets,  &c.  In  all  underground  work  the  material  is  said 
to  lie  "imperishable." — li.  B. 

Wood,  Method  and  Apparatus  for  Treating,  fur  Fire- 
proofing  or  Preserving  the  same  A.  M.Clark,  London. 
Eng.  Pat.  7032,  March  31,  1890. 

The  apparatus  consists  of  a  horizontal  cylinder  into  which 
the  wood  to  be  treated  can  be  run  on  cars,  the  wheels  of 
which  arc  supported  by  rails,  while  their  axles  project  so 
as  to  pass  beneath  supplementary  rails  designed  to  prevent 
the  rising  of  the  car  with  its  load  from  the  main  rails. 
The  method  of  preservation  consists  in  exhausting  the 
cylindrical  vessel,  heating  its  contents,  ejecting  the  gases 
and  vaiioiirs  arising  from  the  wood,  and  treating  the  wood 
with  a  saturating  liquid. — B.  B. 

Hot-Blast  Blocks  and  Bricks,  and  Similar  Apparatus. 
C.  A.  Brackelsberg,  Steele,  Germany.  Eng.  Pat.  8106, 
April  17,  1896. 

The  bricks  commonly  used  in  hot-blast  stoves  are  hexagonal 
in  section,  whereas  in  the  present  patented  pattern  they  are 
triangular,  the  corners  of  the  triangle  being,  however, 
hollowed  out,  so  that  where  six  such  corners  meet,  a  hole 
similar  to  that  existing  in  the  centre  of  the  triangular  brick 
is  formed.  In  the  next  course  the  continuity  is  broken  by 
placing  a  single  block  with  its  central  hole  over  that  formed 
in  the  way  described.  It  is  claimed  that  by  this  means  a 
better  bond  is  secured  than  by  the  usual  practice. — B.  B. 

Fresco  Painting,  Impts.  in  or  connected  with.  <>.  Matthie- 
sen,  Charlottenbund,  Denmark.   Eng.  Pat.  10,000,  May  11, 

189U. 

In  order  to  harden  the  surface  of  fresco  and  to  neutralise 
the  free  lime  which  it  contains,  the  patentee  prescribes  the 
distribution  of  pure  carbonic  acid  under  pressure  over  the 
plastic  surface,  while  the  latter  is  still  wet  and  after  tin-  paints 
have  been  applied  thereto. — B.  B. 

Firebricks,  Impts,  relating  to  the  Manufacture  of  3.G. 
Henrv,  T.  E.  \V.  Henry,  and  R,  O.  Henrj  .  Jarrow,  EDg. 
Tat.  10,293,  May  14,  lS'.i.;. 

A  mi\  1 1  i:i  "I  about  equal  volumes  of  lime  water  and  "  red 
liquor  "(from  the  manufacture  of  soda-ash  )  is  mixed  with  one 
of  equal  parts  of  sawdust  and  coke-dust  in  the  proportion  of 
about  :t',  galls,  nf  the  liquid  mixture  to  1  cwt.  of  the  coke- 
and  sawdust  mixture.  Finely  ground  fireclay  anil  ganister 
in  the  proportion  of  about  2:1,  are  mixed  with  the  product 
described  above,  in  tin  proportion  of  4  cwt.  of  the  former 
to  1  cwt.  nf  the  latter.  Water  is  added  until  a  consist. 
suitable  for  brick-making  is  reached,  w  hen  the  mass  may 
be  used  for  the  production  of  firebricks,  said  "  to  be  light 
and  refractory." — B.  B. 

X.-METALLUKQY. 

Lead  anil  Zinc  Deposits  of  Iowa.      A.  <1.  Leonard.     Eng. 
and  Mining"  J.  181)6,  61,  614. 

The  lead  and  zinc  ores  are  found  in  crevices,  which  widen 
out  into  several  openings,  in  beds  ol  galena  limestone.  The 
lead  occurs  as  galena  and  the  zinc  as  zinc  carbonate.  The 
zinc  ore  generally  occurs  a  short  distance  beyond  the  lead, 
and  if  the  ores  are  mixed,  the  amount  is  small. 

The  mine  of  the  Dubuque  Lead  Mining  Company  has 
three  shafts,  210  ft.  deep,  with  a  steam  hoist  on  one,  and 
"gins"    (large   wooden   drums   revolving   in  a  horizontal 


plane)  on  the  other  two.  The  ore-bearing  dolomite  forms 
a  zone  from  2  to  i  ft.  wide,  and  contains  an  abundance  of 
iron  pyrites  and  galena.  Up  to  the  present,  100,000  lb. 
of  lead  ore  have  been  raised. 

The  mine  of  the  Lansing  Mining  and  Smelting  Company, 
in  Allamakee  County,  extends  1,000  ft.  horizontally;  the 
vein  is  :;  to  I  ins.  wide  and  25  to  .'SO  ft.  deep  in  the  main  body 
of  the  mine.  Since  1891,  over  500,0001b.  of  lead,  and  in  the 
last  two  years  over  250,000  lb.,  have  been  raised  from  the 
mine,  although  the  output  during  the  past  year  was  small 
on  account  of  the  low  price  of  lead. 

The  mine  of  the  Dubuque  Zinc  and  Lead  Mining  Com- 
pany is  worked  by  an  open  cut.  The  larger  masses  of  the 
deposits  are  blasted,  and  the  smaller  ones  loosened  with  the 
pick  ;  the  ore,  when  broken  from  the  rock,  is  mixed  with 
sand  and  small  fragments  of  rock,  and.  after  washing  to  free 
it  from  sand  and  dirt,  is  hand-picked.  The  output  for  the 
past  few  years  averages  about  2,500  ton-  per  six  months. 

Several  mines  have  been  closed  for  nearly  two  years  on 
account  of  the  low  price  of  zinc  carbonate — J  to  6  <1<>1>.  per 
ton,  .is  against  the  former  price  of  12  to  lv  dols.  per  ton. 
The  price  of  had  is  also  low  at  present — 1 7  dols.  per 
1,000  lb.,  as  against  -JO  to  22  dols.  formerly. 

The  output  of  the  Iowa  mines  for  the  year  1895  was 
about  700,000  lb.  of  lead  ore  and   3,000   t.  as  of 

zinc  ore  ;  but  the  zinc  mines,  which  Lire  capable  of  turniog 
out  S,(i(ii  to  In. (inn  tons  of  ore  per  year,  were  closed  during 
the  greater  part  of  the  year. — A.  S. 

Diffusion  of  Metals.     W.  C.  Roberts-Austen,     I'roc.  Roy. 
Soc.  59,  281—285. 

The  author  states  that  owing  to  the  want  of  sufficiently 
accurate  methods,  very  little  attention  bas  been  devoted  to 
the  measurement,  or  even  to  the  consideration,  of  the 
molecular  movements  which  enable  two  or  more  metals  to 
form  a  truly  homogeneous  fluid  mass.  His  own 
pyrometer  for  high  temperature-  used  in  conjunction  with 
thermo-juuetions  renders  it  possible  to  measure  ami  record 
the  temperatures  of  diffusion  of  metals.  Values  have  been 
thereby  obtained  for  the  diffusibility  in  square  centimetres 
per  day  of  various  metals  as  follows  :  — 

Gold  in  lead .rill  at  500° 

„      bismuth r.v: 

tin -fi'" 

Silver  in  tin fit 

Lead       '.'is 

Rhodium  in  lead ami 

Platinum       l'69at  i'.'» 

Gold  in  lead 3-03 

Gold  in  mercury ic7J.ii  n 

The  diffusibility  of  sodium  chloride  in  water  at  18  is  lul. 
No  conclusions  are  at  present  drawn  from  this,   figures,  but 

it  is  observed  that  the  relatively  slow  rate  of  diffusion  of 
platinum  as  compared  with  gold,  points  to  its  Inning  the 
more  complex  molecule. 

'i'he  diffusion  ot  solid  metals  is  then  dealt  with,  first  of 
all  historically  and  then  in  consideration  of  the  author's 
experiments.  Cylinders  of  lead,  with  either  gold  or  a  rich 
alloy  of  gold  and  leal  at  their  base,  were  maintained  at 
temperatures  below  the  inciting  point  of  lead  for  31  day-. 
After  cutting  the  cylinders  into  sections  and  assaying,  the 
following  results  were  obtained: — 

PerSq.(  m, 

I  l:l\ . 

DifTusibility  of  sold  in  fluid  lead  at  550   8"19 

solid       ..     251    O'OS 

„      200' ii    '"7 

..      16 0  

..      M0    O'OO 

Clean  surfaces  of  lead  and  gold  held  together  in  vacuo 

at  a  temperature  of  only  40  for  four  days,  united  so  firmly 
is  iii  withstand  a  load  equal  to  one-third  of  the  breaking 
strain  of  lead  itself  before  parting.  Experiments  are  still 
in  progress,  and  from  them  it  would  appear  that  the 
diffusibility  of  solid  gold  in  solid  silver,  or  copper,  at  800°, 
is  of  the  same  order  as  that  of  gold  in  lead  at  1003. 

—  A.  W. 
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Zinc  -  Iron    Ores,    Magnetic    Concentration;    Wetherill 
System  of.     Eng.  and  Mining  J.  I8U6,  61,  564—565. 

Two  electro-magnets  are  arranged  with  adjustable  pole- 
pieees  (fixed  at  any  point  by  means  of  suitable  nuts)  at  a 
convenient  distance  apart.  The  ore  is  fed  in  a  \  to  -^  in. 
layer  on  to  a  belt  from  a  hopper  with  adjustable  feed.  The 
belt  travels  towards  and  over  a  roller,  bringing  the  fine  on 
particles  within  the  sphere  of  attraction  of  the  pole-pieces  ; 
the  magnetic  portion  is  attracted  and  is  caught  and  carried 
on  by  another  ami  a  horizontal  belt  travelling  away  from 
the  poles.  The  ore  particles  are  thus  carried  off  until  they 
fall  by  gravity  into  a  suitable  receptacle.  The  non-magnetic 
particles  fall  into  a  second  receptacle  beneath.  A  proper 
adjustment  of  the  current,  cf  the  space  between  the  poles, 
and  of  the  distance  of  the  belt  carrying  the  ore  from  the 
poles,  causes  the  ore  to  be  removed  by  the  horizontal  belt  as 
fast  as  it  is  attracted  by  them.  With  a  current  of  G  amperes 
and  16  volts,  such  a  machine  with  four  pole-pieces  separates 
Franklinite  from  YVillernite,  but  requires  to  be  passed  three 
times  through  the  apparatus  to  insure  perfect  separation, 
each  passage  being  made  at  the  rate  of'3j- tons  per  hour. 
For  haematite,  a  yoke  with  two  pole-pieces  is  used,  with  a 
current  of  8  amperes  ami  22  volts.  The  machine  for  treat- 
ing coarse  particles  is  slightly  modified.  The  process  as 
in  use  in  the  Lehigh  Zinc  and  Iron  Co.,  removes  garnet, 
Franklinite,  tephroite,  and  Fowlerite  from  Willemite, 
/incite,  and  limes. one,  treating  1,000  tons  of  the  mixture  per 
mensem.  The  magnetic  intensity  of  the  machine  being 
readily  adjusted,  several  products  may  be  obtained  showing 
slight  differences  in  magnetic  permeability.  The  only  sub- 
stances in  which  iron  is  largely  present  that  have  not  been 
attracted  by  the  magnets  constructed  up  to  the  present 
time,  are  the  higher  sulphides  and  "  the  cyanides  of  that 
metal."  Magnets  of  greater  power  are  being  constructed, 
and  it  is  expected  that  these  substances  will  also  be  capable 
of  magnetic  separation. — W.  G.  M. 

Aluminium,  ThePresenct  of  Sodium  in.     Rev.  de  Chim. 
Ind.  1896,  7,  [76],  107—108. 

Besides  carbon  and  nitrogen,  the  presence  of  which  has 
been  proved  by  Moissan,  commercial  aluminium  nearly 
always  contains  sodium.  230  grms.  of  aluminium  filings 
were  digested  for  15  days  in  300  c.c.  of  absolutely  pure 
distilled  water,  and  to  avoid  other  possible  sources  of  error, 
the  filings  were  digested  in  an  aluminium  vessel.  Every 
day  the  mixture  was  heated  to  boiling,  and  finally  filtered 
and  washed  with  boiling  water.  The  liquid  was  slightly 
alkaline.  It  was  evaporated  in  a  platinum  dish  and  ignited 
at  a  dull  red  heat.  On  the  addition  of  HCI,  carbonic  acid 
was  disengaged.  After  again  evaporating  and  drying  at 
300',  the  residue  presented  all  the  characteristics  of  sodium 
chloride.  The  quantity  of  Na  thus  extracted  by  water  was 
determined  by  titration  with  silver  nitrate.  It  was  found 
to  amount  in  different  samples  tofrom0-l — 03  percent. 
In  one  sample  prepared  a  considerable  time,  the  sodium 
amounted  to  0  ■  42  per  cent. 

The  presence  of  sodium  in  aluminium  is  very  detrimental, 
since,  in  the  presence  of  water,  sodium  hydrate  is  formed,  in 
wdiich  the  film  of  aluminium  oxide  (which  always  forms 
and  serves  as  a  protection  to  the  metal  against  further  oxi- 
dation) is  dissolved.  The  quantity  of  soda  present  being 
very  small,  it  may  not  be  able  to  dissolve  ail  the  oxide 
formed  ;  but  the  alumiuate  decomposes,  liberating  the  sodium 
hydrate,  which  dissolves  fresh  portions,  thereby  increasing 
the  alkalinity  of  the  liquid,  and,  in  proportion,  its  corroding 
action. 

The  properties  of  the  alloys  of  aluminium  depend  on  the 
purity  of  the  metal  employed,  and  also  on  the  homogen 
of  the  alloy.  An  alloy  of  aluminium  absolutely  free  from 
sodium,  with  G  per  cent,  of  tin,  was  not  attacked  by  water 
with  disengagement  of  gas,  as  stated  by  Eiche.  After  two 
months,  the  metal  was  punctured  in  parts,  with  an 
efflorescence  of  alumina.  But  in  presence  of  a  consider- 
able amount  of  tin,  the  decomposition  is  much  stronger  ; 
hence  tin  solder  for  aluminium  should  be  absolutely 
rejected. 

The  frequent  want  of  homogeneity  in  the  aluminium 
alloys,  notably  those  also  containing  copper,  is  another 
great  defect;   tor  in  such   a  case,  in   presence  of  moisture, 


currents  are  set  up,  and  the  metal  becomes  oxidised.  A 
sheet  of  aluminium  which  was  kept  in  contact  with  water 
for  several  days  became  covered  at  certain  points  with  an 
incrustation  of  alumina.  On  examining  such  parts  under 
the  microscope,  a  particle  of  carbon  or  some  other  foreign 
body  was  in  most  cases  detected,  which  must  have  formed 
with  the  rest  of  the  metal,  a  galvanic  couple.  In  a  solution 
of  salt  the  action  is  much  stronger,  and  takes  place  also  in 
dilute  alcohol.  This  accounts  for  the  corrosion  of  the  cans 
used  by  the  military.  With  pure  metal,  free  from  nitrogen, 
carbon,  and  sodium,  corrosion  does  not  take  place. — I.  S. 

,  Aluminium  Alloy s  prepared  In/  Chemical  Reaction.  C. 
Combes.  Comptes  rend.  122,  [25],  1482—1484. 
In  place  of  the  method  recently  proposed  by  Moissan 
(Comptes  rend.  122,  1302)  of  combining  powdered  alu- 
minium with  metallic  oxides  in  a  bath  of  the  molten  metal, 
it  is  proposed  to  apply  the  metal  from  which  the  alloy  is  to 
be  prepared,  in  the  state  of  sulphide  or  chloride,  to  the  fused 
aluminium,  the  result  being  a  reduction  to  the  metallic 
state  and  incorporation  with  the  aluminium,  whilst  the 
sulphide  or  chloride  of  the  latter  metal  simultaneously 
formed,  can  be  collected  and  the  metal  recovered.  In 
most  eases  the  possibility  of  the  reaction  can  be  ascertained 
by  reference  to  thermo-chemical  data,  the  essential  par- 
ticular being  a  positive  difference  betweeu  the  heat  required 
for  the  formation  of  the  metallic  sulphide  or  chloride  in 
question  and  that  of  the  aluminium  salt.  For  example,  an 
alloy  of  nickel  and  aluminium  can  be  so  prepared,  whereas 
zinc  and  manganese  are  not  suitable.  This  rule  hardly 
holds  good,  however,  in  the  case  of  chlorides,  since  manga- 
nese can  be  alloyed  with  aluminium  from  the  chloride  of 
the  former.  One  result  of  this  reaction  is  the  removal  of 
a  portion  of  the  sodium  frequently  present  in  aluminium. 

For  nickel  alloys,  refined  Bessemer  nickel  matte  (XiS)  is 
used.  The  alloy,  containing  20  per  eent.  of  nickel,  is  hard, 
and  crystallises  on  cooling. 

In!  manganese  alloys,  pices  of  the  chloride  are  dropped 
into  the  aluminium  bath,  and  the  chloride  of  the  latter 
metal  volatilises  directly.  The  4  per  cent.  (Mn)  alloy 
exhibits  a  crystalline  fracture. 

In  the  case  of  chromium,  the  sesquichloride  is  employed, 
and  the  reaction  is  very  violent.  The  7  per  cent.  (Cr) 
alloy  is  very  hard,  and  exhibits  a  fine  crystalline  structure, 
and  the  13  per  cent,  alloy  is  perfectly  crystalline,  and  can 
be  powdered  in  a  mortar. — C.  S. 

Gold  Extraction  by  Potassium  Cyanide.    J.  Loewy.    Chem. 

Zeit".  1896,  20,  [49],  479— 4S0. 
Wokking  with  a  refractory  cupriferous  gold  ore  from  the 
Lydenburg  District  (Transvaal),  containing  about  9  dwt. 
of  gold  per  ton  and  2-59  per  cent,  of  copper,  the  author 
found  that  under  similar  conditions  different  cyanide 
solutions  gave  extractions  as  follows  : — 


Strength  of  Cyanide  Solution. 


Au  extracted. 


Cu  extracted. 


t  Cent. 

Per  Cent 

0-5 

15-2 

1-0 

13-7 

o-„ 

■*.$•(> 

:.'» 

53-11 

io-o 

. 

Per  Cent. 
4-5 
8-4 

we 


■  over  25*0 


The  results  of  all  experiments  tried  may  be  summed  up 
as  follows  : — 

(1.)  The  McArthur-Forrest  recommendation  to  use  only 
weak  (0-2  to  1  per  cent. 1  cyanide  solutions  for  refractory 
ores,  is  not  sound  according  to  the  author's  opinion. 
(2.)  Such  weak  solutions  give  an  inferior  extraction. 
The  stronger  the  cyanide  liquors,  the  greater  is  the 
amount  both  of  base  metals  and  of  gold  dissolved.  (4.)  The 
cyanide  process  is  not  suitable  for  most  refractory  ores,  as 
the  strength  of  cyanide  required  is  too  high,  and  the  time 
needed  for  extraction  too  great. — W.  <>.  M. 


Gold  Extraction  :  the  Rigaud  Process. 
.1.,  1H96,  61,  5GI. 


Eng.  anil  Mining 


The  ore  or  tailings  are  treated  with  the  chloride  of  sulphur, 
S  (  L,  (see  page  599),  whereby  chlorine  is  to  b'  evolved  and 
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the  .whole  of  the  gold  extracted.  Taking  the  cost  of  tail- 
ings at  3  fr.  per  ton,  and  allowing  ■>  fr.  Eor  sinking  Fund,  the 
total  cost  of  the  process  is  to  be  9  fr.  nor  ton. —  W.  G.  M. 

Gold   Extraction,   The   CasselSinman    Bromine    Process 
P.  ('.  Mellhiney.      J.  Amer.  <  hem.  Soc.  I896,lg, 

••[5],  4.">1-    156. 

This  process  is  intended  for  the  extraction  of  low-grade 
ores,  not  suitable  for  amalgamation,  as,  for  example,  the 
telluride  ores  of  Colorado.  The  modus  operandi  is  practically 
the  same  as  in  the  chlorination  process.  The  ore  is  crushed, 
dried,  sifted,  roasted  if  necessary,  and  treated,  either  by 
percolation  in  vats,  or,  .preferably,'is  agitated  in  revolving 
barrels,  with  an  aqueous  solution  of  bromine  (strength, 
apparent!)  about  1  \  per  cent.).  The  liquid  is  then  drawn 
off;  the  <".v  washed,  &c.  The  chief  and  essential  feature  of 
the  process  is  the  subsequent  recovery  of  the  bromine,  which 
is  effected  by  adding  bleaching  powder,  ^r  potassium 
permanganate  tind  sulphuric  acid,  to  the  liquor.  The  latter 
is  then  heated  in  a  covered  stone  tank  by  direct  steam. 
The  bromine  vapour  is  condensed  in  an  earthenware  worm, 
and  there  brought  into  contact  with  weak  wash  liquor  from 
previous  operations,  for  the  purpose  of  regenerating  bromine 
solution  for  future  use.  Prom  a  bath  containing  15  lb.  of 
bromine  per  100  galls.,  the  whole  of  the  halogen  is  expelled, 
when  5  per  cent,  of  the  li-piid  has  been  distilled. 

Import, mi  advantages  are  claimed  for  the  process.  As  a. 
solvent  for  gold,  bromine  is  not  only  more  rapid  and 
thorough  in  its  action  than  chlorine,  but,  on  account  of  its 
superior  solubility  in  water,  may  be  used  in  stronger  solutions, 
tup  to  .">  per  cent.).  Unlike  chlorine,  however,  bromine 
attacks  only  to  a  slight  extent  the  useless  constituents 
i  pyrites,  &c. )  of  the  oie,  and  the  proportion  converted  into 
bromide  little  exceeds  that  corresponding  to  the  gold 
dissolved,  t  in  this  account  the  preliminary  roasting  of  the 
ore  (to  destroy  sulphides,  &c.)  need  not  be  carried  so  far  as 
is  essential  w  the  chlorination  process;  and  this  is  a  point 
of  great  i  in  porta  nee,  since  certain  ores — particularly  tellurides 
of  gold—  lose  a  large  proportion  of  the  precious  metal, 
either  mechanically  or  by  volatilisation,  during  the  final 
stages  of  thi   roasting. — II.  T.  I*. 

Silver  and  Gold,  Removal  of ,  from  Sea  Water  by  Muntz- 
Metal  Sheathing.  A.  Liversidge.  Hoy.  Soc.  of  N.  s. 
Wales,  1895: 

Comparing  old  Muntz-metal  plates  which  had  been  long 
expo-ed  to  the  influence  of  sea-water  with  new  specimens, 
the  metallic  portion  showed  an  apparent  loss  of  about  half  t  he 
silver  and  nearly  one-third  of  the  gold  supposed  to  have 

been  present  originally;  the  scale  upon  the  surface,  whilst 
indicating  about   the  same  loss  of  silver,  showed  ti  gain  of 

ovtr  7  dwt.  (or  700  per  cent.)  of  gold.     There  is  theref 

i  distinct  loss  of  silver.     Thi  in  the  amount  of  gold 

may  he  accounted  for,  either  In  precipitation  of  tin- metal 
from  the  sea-water,  or  by  the  concentration,  due  to  the 
solution  of  the  other  constiiuents  of  the  sheathing,  leaving 
the  gold  unattacked.  Samples  of  new  sheathing  exposed 
foi  aboul  20  months  to  the  influence  of  salt  water  showed  a 
slight  decrease  in  the  amount  of  Bilverandan  increase  in 
that  of  gold  j  but  the  latter  result  is  uol  satisfactory,  as  the 

gold    Contained    platinum    from    the   sulphuric   aeid    used  t:> 

dissolve  the  metal  for  analysis. — W.  (i.  M. 

Metallic   [Hoys,  Fusibility  of     H.  Gautier.     Comptes 
rend.  1  896,  123,  109. 
Tin-:  melting   point  of  alloys   of  tin   and   nickel,  tin  and 
aluminium,  aluminium  and  silvei  |  and  aluminium, 

«  ere  determined  by  means  of  Le  Chatelier's  thermo-electric 
couple.  In  each  case  the  curves  expressing  the  cot  uection 
between  m  poinl    and   percentage  composition  coi 

of  three  branches,  thus  pointing  to  the  exist  Unite 

pounds.  The  composition  of  these  compounds  is 
expressed  bv  the  formula'  N>  s;  SB  \\  ,,-  gg  \;,  Ag.Al, 
ind  SbAl. 

Che  alloys  of  antimony   and   aluminium  containing 
than  ■_■   pei   <■■  iii.  of  the  lattei   m  tal  are  less  fusible  than 
1  In" i i n i ii in .      Antimony  was  found  to  melt  at  632  .  ai  i] 
it  i:;h  .  whirl,  is  the  temperature  usually  given.--   A.  (  .  W. 


Alloys,  Metallic.     H.  Gautier.     Comptes  rend.  1896, 
123,  172—174. 

In  continuation  of  his  former  paper  (see  preceding  abstract ). 
the  author  quotes  a  fourth  ease  which  may  present  itself 
in  the  solidification  of  alloys,  viz.,  where  two  nou- 
isomoi  phous  metals  give  a  combination  isomorphons  with 
one  of  them,  just  as  ammonium  chloride  and  ferric  chloride 
give    a   il  inpound    isomorphous    with    the    former. 

The  study  of  the  fusibility  of  the  alloys  should  in  this 
case  throvi  light  upon  their  constitution.  Taking  five  pairs 
of  metals,  the  effects  upon  the  fusing  point,  of  adding 
successive  quantities  of  the  less  fusible  metal  to  the  other 
are  as  follows  : — 

Zinc-Silver. —  The  curve   in  this  case   runs   in  aln 
straight   Hue  from    133    C.  at   ho   per  cent.  Zn  up  to  715 
at   12  per  cent.  Zn  ;  it  then   falls  to  690    a  iut.  Zn, 

and  finally  rises  almost  in  a  straight  line  to  954  at  100  per 
cert.  Ag. 

Cadmium- Silver. — This  curve  rises  evenly  from  322    C. 

at  100  per  cent.  I  Id  to  710  at  58  per  cent.  I'd  (which  is 
higher  than  the  mean  of  the  constituents  i  ;  thence  it  is  less 
steep,  but  runs  in  a  straight  line  up  to  880  at  22'  I  per 
cent.  CJ  ;  and  thence  assumes  the  form  of  a  gradually 
flattening  curve  to  954  . 

Tin-Silver. — The  curve  shows  a  fall  from  232  at  100 
per  cent.  Su  to  221  at  4"86  per  cent.  \.g;  thence  a  nearly 
steady  rise  to  535  a.  58*8  per  cent.  Ag,  where  the  curve 
b    omes  gradually  steeper  up  to  900   at  9i  t.  Ag  ; 

and,  lastly,  somewhat  flatter  up  to  '.(.">  I  . 

Copper-Nickel. — This  would  be  a  ■  ttening curve 

from  1,050°  (pure  Cu)  up  to  1,450  (pure  Nil  but  for  a 
slight  depression  which  finds  its  maximum  ;;t  1,340  for  the 
jo  per  cent.  Ni  alloy.  The  eutectic  al'oy.  however,  contains 
if. 'i  per  cent.  Ni  and  melts  ;it  1,045  :  with  this  ex- 
all  the  alloys  of  these  metals  have  fusing  points  above  the 
means  of  the  constituent  metals. 

Antimony-Silver. — The  (using  point  is  gradually  lowered 
from  ' '.;'_'  I  pure  Sb)  to  4sgJ,  which  is  the  eutectic  alloy  ,  ami 
contains  55  per  cent.  Ag  :  thence  it  rises  by  a  slightly 
S -shaped  curve  to  the  melting  point  of  silver. 

In  these  alloys,  silver  added  t  •  zinc  or  cadmium  raises 
the  fusing  point  above  the  mean;  similarly,  the  melting 
point  of  tin  or  bismuth  is  raised  by  small  quantities  of 
antimony;  and  bismuth  and  antimony  are  isomorphous. 
This  abnormal  rise  in  the  fusing  poiir  appears  to  hi' 
connect,  d  with  isomorphism  in  alloys. — \\.  G.  M. 


Tungsten,  /?■  >.  irehes  on.     II.  Moissan.     Comptes 
i  »'.''••.  123,  14. 

Tungsten   is  readily  obtained  pure  by  reducing   exci 
tungstic  acid  with  carbon  in  thi  furnace.     1 

of  carbon  be  used,  or  the  metal  fused  so  thai  it  attacks  the 
crucible,  thi  carb  le  I  W  is  formed.  L'orous  tungsten  can 
be  easily  powdered,  and  at  a  temperature  well  below  its 
melting  point  can  be  welded.  It  i-  more  infusible  than 
chromium  and  molybdenum,  does  not  oxidise  in  mo 
but  is  slowly    .  .     ■   water  containing  carbon  dioxide, 

reduces   that    gas  at  1,200°,  and  is  only  attacked  by 
(except  a  mixture  of  hydrofluoric  and  nitric)  with  difficulty. 
The  '  ii  bide  has  very  similar  propei  A.  i '.  YV. 

Gold  Solvents,  Estimating  thi  of.     W.  J.  Shar 

wood.      bug.  and  .Mining. I.  189  i,  61,  "13. 

See  under  XXIII., page  617- 


s  from  G      .  s'  /  unit  urn  of,  by   !  ion.    J.  M 

irds.    .!.  Franklin  Inst.  1-i,    8 16],  147. 

See  under  XXIII.,  page  617. 

Mineral  and  M         I  of  Spain,     I    S.  Consular 

Reps.,  July 

See  under  Trade  Rep.,  page  627. 
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PATENTS. 

Refractory  Ores  [of  Precious  Metals'},  Impts.  in  Treating. 

A.   .1.  Boult,  London.     From   P.    A.  Gasse,  Paris.     Eng, 
l'at.  12,692,  July  1,  1S95. 

I'm:  refractory  ore  is  suspended  in  water  and  agitated,  air 
or  oxygen  containing  about  5  to  7  per  cent  of  ozone   being 

introduced  through  a  pipe  composed  of  unoxidisable 
material.  The  ozone  is  generated  by  passing  dry  and 
cooled  oxygen  or  air  through  a  chamber  containing 
insulated  metallic  sheets,  placed  parallel  with  one  another, 
and  communicating  alternately  with  the  opposite  poles  of 
an  intermitted  or  alternating  current  generator  of  high 
potential  (7,000  volts).  The  ozone-laden  gas  is  passed 
through  water  to  absorb  nitrogen  acids,  and  then  passes 
direct  to  the  ore  chamber,  the  intention  being  to  oxidise 
the  baser  metals  to  oxides  and  sulphates,  whilst  leaving  the 

"precious  metals  "  in  a  refractory  -tiite.  and  thus  better 
suited  for  separation  from  the  former. — W.  (I.  M. 

Cyanide  Process,  Impts.  in  Treating  Ores  by,  dnd  in 
Appliances  for.     E.   G.  Appleby,  London.     From  L.  F. 

Gowans,  Johannesburg.     Kug.  l'at.  14,162,  Jul\  '-•■">,  lS'.iJ. 

Two  long,  rectangular  vats  are  built  side  by  side,  with  a 
launder  at  one  end  placed  at  a  level  12  in.  below  that  of 
the  discharge  of  the  concentrator,  and  with  accurately 
lining  discharge  doors  communicating  with  a  >ecoud 
launder  at  the  opposite  end.  The  actual  bottoms  of  the 
vats  slope  downwards  toward  the  inlet  end,  but  there  is  a 
perforated  false  bottom,  covered  with  a  filtering  medium, 
which  is  placed  horizontally.  Running  longitudinally  over 
the  vats,  are  a  C-in.  water-pipe  and  a  9-iu.  air-main,  each 
communicating  with  several  series  of  perforated  pipes 
suspended  at  any  desired  level  in  the  vats.  Within  the 
air-main  is  a  steam-coil,  to  heat  the  air  supply  when 
necessary.  In  use,  water  is  admitted  to  the  height  of  1  ft. 
ahove  the  false  bottom;  air  is  next  passed  through  one  set 
<>f  perforated  pipes  to  agitate  the  liquid;  the  ore  is  then 
allowed  to  enter,  more  and  more  air  being  passu  I  during 
the  process  in  order  to  distribute  it  evenly.  The  water 
is  pumped  out  from  below,  the  cyanide  solution  being 
introduced,  and  in  turn  pumped  away  for  further  treat- 
ment, whilst  the  tailings  are  finally  discharged  through  the 
end  doors,  with  the  aid  of  the  agitation  produced  by  the 
admission  of  water  and  air  through  the  perforated  pipes. 

— W.  G.  M. 

Gold-extracting  Processes  [Chloridi  of  Sulphur"]  and  Ap- 
paratus therefor,  Impts.  in.  VY.  P.  Thompson.  London. 
From  La  Soc.  pour  l'Extraction  Integrate  et  Economique 
de  l'Or,  Precede  de  Kigaud,  Paris.  Eng.  Pat.  15,954, 
Aug.  2  J,  1895. 

The  powdered  ore  is  treated  in  a  closed  vessel  with  chloride 
of  sulphur;  the  mixture  is  warmed  and  agitated.  It  is 
stated  that  only  one  clearly  defined  chloride  of  sulphur 
exists  and  that  of  the  formula  S2C1_,  and  this  it  is  which  is 
here  referred  to.  The  gold  dissolves  as  chloride,  and  is 
recovered  by  precipitation  ;  the  other  metals  form  insoluble 
compounds,  which  may  be  readily  separated.  The  preci- 
pitant proposed  is  ferrous  sulphate. — \V.  G.  M. 

Antimony  Gold-bearing  Ores,  Improved  Method  of 
Treating.  J.  Jones,  Melbourne.  Eng.  Pat.  lo,0'J7, 
May  12,  1896. 
The  powdered  ore  is  treated  with  hydrochloric  acid  in  a 
closed  vat  provided  internally  with  a  steam-coil  for  heat- 
ing purposes,  and  with  a  rotary  stirrer  actuated  from  with- 
out ;  the  hydrogen  sulphide  generated,  is  collected  in  a  tank 
of  water  placed  above  the  vat.  When  the  acid  is  saturated 
with  antimony,  the  solution  is  run  off  through  an  asbestos 
filtering  box  to  an  electrolysing  vat,  in  which  the  antimony 
is  deposited  on  suitable  cathodes  opposed  to  insoluble 
anodes ;  the  chlorine  produced  by  electrolysis  is  conveyed 
to  the  hydrogen  sulphide  tank,  where  it  reacts  with  the 
latter  substance,  forming  precipitated  sulphur  and  hydro- 
chloric acid,  which  may  be  used  to  treat  a  second  batch  of 
ore.  The  electrolysed  solution  is  also  returned  by  means 
of  a  pump  to  the  dissolving    vat.     The   ore,  freed  in  this 


manner  front  antimony,  still  retains  the  whole  of  the  gold, 
and  for  further  treatment  is  removed  from  the  vat  through 
a  man-hole  provided  at  the  bottom. — W   G    M 

Reed  Wire  ;  Impd.  in  Means  of  Ch  aning,  Galvanising,  and 
lfanl,ning  or  Tempering,  to  preueiil  Rust  and  Wear. 
S.  Starkie,  Walsden.  Lancashire.  Eng.  Pat.  12  908 
July  4,  1895. 

The  wire  is  unwound  from  the  reed-maker's  Hanged  pulley 
and  passed  consecutively  tin, .ugh  an  acid  bath  for  cleansing, 
a  nu-tal  bath  for  galvanising,  an  asbestos-lined  clip  to 
^remove  superfluous  liquid  metal,  and  finally  over  a  revolving 
pulley  through  water  to  "temper''  it,  and  thence  it  is 
wound  on  to  a  tin  wheel. — W.  G.  M. 

Puddling  and  Reheating  Furnaces  of  Ike  Siemens  Ti/pe, 
Impts.  in.  K.  Bonehill,  Marchienne-au-Pont,  Belgium* 
Eng.  Pat.  15,701.  Aug.  20,  1895. 

These  are  (1)  the  provision  of  a  valve  adapted  to  serve 
specially  in  connection  with  each  gas  producer,  and  pro- 
vided with  its  own  independent  operating  lever,  in  order 
that  any  one  producer  may  be  thrown  out  of  work  without 
interfering  with  the  others;  (2)  cooling  the  ba^in  of  the 
furnace  by  causing  the  required  amount  of  external  air  to 
pass  under  them,  such  air  bring  drawn  in  by  the  natural 
draught  of  the  furnace;  (3)  causing  the  burnt  gases  to  pass 
through  comparatively  long  flues  before  they  enter  the 
regenerators,  so  that  they  may  deposit  suspended  matters, 
and  at  the  same  time  be  partially  cooled,  whereby  they  are 
prevented  from  too  quickly  destroying  the  brickwork  of  the 
regenerators. — A.  (I.  B. 

Chlorine  ami  Zinc,  Imps,  in  am!  connected  with  ike 
Production  of.  F.  M.  Lyte,  London.  Eng.  Pat.  15,813 
Aug.  22,  1895. 

Nee  under  VII.,  page  595. 

Double  Aluminium  Sulphides  or  Sulphurets  with  Alkalim 
Metals.  ,„■  Metals  oj  the  Nature  of  Alkalim  Earths  ;  A 
Process  for  tlie  Production  "f  [Aluminium  Manufac- 
ture']. D.  Peniakoff,  Pierre  Huy,  Belgium,  line.  pat. 
6290,  March  21,  18'.):;.  (  ruder"  Internal.  Convention.) 
AViikn  alumina  is  highly  heated  in  vapour  ,,1'  carbon  bisul- 
phide, the  reaction  whereby  aluminium  sulphide  is  formed 
takes  place  with  difficulty,  owing  to  the  absorption  of  heat. 
Hut  the  conditions  are  in  1 1  i i -  res) I  revi  rsed  by  introduc- 
tion of  a  body,  such  as  potassium  oxide,  which  in  reacting 
with  carbon  bisulphide'  evolves  much  beat.  Thus,  by  using 
a  "  triple  base  alumioate,"  the  reaction  is  shown  to  become 
exothermic  or  heat-generating.  In  practice,  an  aluminatt 
is  obtained  "by  treating  red  bauxite  and  alkaline  sul- 
phate, mixed  with  iron  pyrites  or  alkaline  sulphide,'' 
and  the  aluminatc  is  mixed  with  tar,  carbonised,  and  then 
subjected  in  small  fragments  to  the  action  of  the  vapours  of 
sulphur,  carbon  oxysulphide  or  bisulphide,  to  obtain 
(according  to  the  proportion  of  carbon  present)  either  a 
baked  or  a  melted  product.  From  the  baked  product, 
aluminium  or  aluminium  alloys  may  be  obtained  by  the 
action  of  reducing  gases,  and' from  "the  fused  product,  by 
electrolysis F.  s. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(A.)—  ELECTRO-CIIEMISTKY. 

Lead  Accumulators,  Theory  of,     C.  Liebenow.     Zeits.  fiir 
Elektrochem.  1896,  2,      10  |,  653,  I 

Ix  a  previous  paper  the  author  has  shown  that  the  reactions 
in  a  lead  accumulator  can  be  more  simpbj  described  if  we 
assume  that  negative  Pb02-ions  are  present  ;  bat  hitherto 
the  existence  of  such  ions  has  not  been  proved. 

Consider  an  aqueous  solution  of  the  compound  Pb(KO>. 
If  it  is  to  be  regarded  as  a  solution  of  the  double  oxide 
PbO,  K_.i  i.  it  ought  to  split  up  into  ions  in  accordance  with 
the  equation — 

+    4-  +  — 

Pb(OHy„  2KOH  =  Pb  +  2K  +  IOII (I.) 
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but,  if  it  is  to  bo  regarded  as  a  solution  of  lead  plumbate,  it 
ought  to  split  up  into  ions  according  to  the  equation — 

+ 

KjPbOj  =  2K  +  PhOj (II.) 

Which  view  is  correct  may  be  toted  as  follows  : — A  dilute 
solution  of  caustic  potash  is  electrolysed  between  platinum 
electrodes  (wires)  in  a  glass  cylinder  divided  by  suitable 
membranes  into  three  parts.  The  solution  in  the  middle 
part  is  saturated  with  lead  oxide;  the  parts  on  either  side 
contain  only  potash.  When  a  current  is  passed,  oxygen  is 
evolved  at  the  anode  and  hydrogen  at  the  cathode.  Ai  tin- 
same  time  all  positive  ions  in  the  electrolyte  move  towards 
the  negative  electrode  and  all  negative  ions  towards  the 
positive  electrode.  If  the  lead  only  gives  rise  to  positive 
metallic  ions  (equation  I.),  it  will  move  with  the  sodium 
ions  in  the  direction  of  the  current ;  but  if  it  gives  rise  to 
negative  Pb02-ions  (equation  II.),  these  will  move  in  a 
direction  opposite  to  that  of  the  current.  The  author  finds 
that  the  latter  is  what  actually  takes  place,  and  regards  this 
as  conclusive  proof  of  the  existence  of  negative  PbO»-ions. 

— D.  E.  J. 

Zinc  Analysis  by  Electrolysis      E.  Jordis.     Zeits.  fur 

Elektrochem.  1896,2,  [30],  655. 

See  under  XXIII.,  page  Git*. 

PATENTS. 

Calcium  Carbide,  Improvements  in  the  Production  of. 
T.  L.  Willson,  New  York,  U.S.A.  Eng.  I'at.  15,360, 
Jan.  16,  1895 

See  under  II..  page  5S2. 

Electrolysing  Apparatus,  An  Impd.  [Bi-polar  Elec- 
trodes.'] J.  Kolb  and  A.  1).  A.  Lambert,  Lille,  Frame. 
Eng.  Tat.  14,342,  duly  27,  1895. 

The  electrolyser  consists  of  two  series  of  plates  of  insulating 
material — say  ebonite;  one  series  is  provided  with  conducting 
blades  which  form  bipolar  electrodes,  and  the  other,  which 
is  interposed  between  the  above,  lias  porous  extensions.  All 
these  plates  are  recessed  on  both  -ides.  -,.  that  when  placed 
together,  they  form  compartments  for  the  circulation  of  the 
electrolyte,  Ribs  tire  arranged  on  tin-  inner  surface  of  the 
recesses  on  each  plate  so  that  they  come  against  each  other 
without  making  contact.  Bach  plate  i-  provided  with  four 
openings  which,  in  the  ease  of  the  electrode  plates,  are 
closed  with  thin  metal  blade-  of  about  ^th  mm.  in  thickness, 
the  two  faces  of  which  are  of  opposite  polarity  :  while  in  the 
intermediate  plate-  the  conducting  blades  are  replaced  by 
porous  plates.  The  blades  and  plates  are  held  iu  front  of  the 
apertures  in  the  insulating  plates  by  frames  and  ebonite  pegs, 
and  there  are  channels  in  the  thickness  of  the  plate-  carrying 
electrodes,  the  lower  of  winch  admit,  while  the  upper  dis- 
chargethc  electrolyte.  These  channels,  which  are  connect  cl 
with  a  main  conduit, are  so  arranged  that  the  liquid  entering 
atone  side  of  the  apparatus,  leaves  it  at  the  other,  whilst 
two  apertures  at  tin-  top  of  each  plate  form  continuous 
channels  for  the  collection  and  removal  of  the  gase-  when 
the  plates  are  in  juxtaposition,  and  similarly  formed 
channels  at  the  bottom  of  the  plates  serve  to  admit  ail- 
under  pressure,  when  necessary.  By  mean-  of  these  two 
systems  of  channels,  both  the  liquid..  -  products 

of  electrolysis  are  separated.  The  plates  ate  clamped 
together  in  suitable  frames,  from  which  they  are  insulated, 
and  electrical  connection  is  made  with  the  four  metal  bladi  - 
on  each  of  the  terminal  electrodes.— (1.  II.  I:. 

Electric    Accumulators    ["Dry"     Alkaline].    Impts.    in. 

E.   W.   Jungner,   Skara,    Sweden.      Eng.    Tat.    15,880, 

Aug.  '-•:'•.  1895. 

Tut  -i  impn  vements  relati  struction  of  an  alkaline 

econdary  battery  of  the  ''dry"  kind.     Cottou  or  asbestos 

saturated"  with   zincate  of  potash   for  electrolyte,  with  an 

oxygen-absorbing  metallic  powder  ncxl  the  anode  in  charg- 

finelj  -divided  silver,  mercury,  or  an  amalgam  of  silver 

and  mercury  being  claimed.  COppi  r  also  being  mentioned  in 

the  specification.     The   inventor  claim-    a    method  of  sup- 


porting the  oxides  in  a  bag  ( a-he-tos"),  mixing  the  metallic 
powder  with  graphite,  and  sealing  the  cell  with  a  layer  of 
sand  and  pitch  to  exclude  carbon  dioxide. — J.  C.  I!. 

Electric  Accumulators  [Celluloid  Plates'],  Impts.  in.     V.  F. 
Bibbe,  Berlin.     Eng.  I'at.  55<  6,  March   11,  1896. 

Tin-  invention  is  based  on  the  use  of  carry ing-plates  of 
celluloid,  which  plates,  after  a  thin  lead  plate  has  been 
placed  between,  are  connected  by  means  of  a  celluloid 
solution.  The  celluloid  plates  are  so  pressed  or  stamped 
that  they  are  directly  connected  at  suitable  places  by  thej 
celluloid  solution.  The  celluloid  plates  thus  enclose  the 
lead  plates,  and  are  provided  with  a  number  of  openings 
the  edge.-  of  which  form  the  supports  for  the  active  material 
or  pa-te.     The  invention  is  illustrated  by  drawings. 

— J.  <  .  K. 

Electric   Batteries,   Impts.    in    [Primary].     J.  Entwi 
Manchester.     From  S.  N.  Smith  and  E.  S.  Baring-Gould, 
Minnesota,  U.S.A.     Eng.  Pat.  6981,  March  31,  I 

Tiik  battery  consists  of  an  outer  vessel  within  which  is 
fixed  a  porous  pot.  Between  this  and  the  outer  vessel  the 
zinc,  in  the  form  of  an  incomplete  cylinder,  is  suspended 
from  the  lid,  and  through  an  opening  in  it  is  passed  a  cup 
of  porous  carbon  which  constitute-  the  other  element,  I 
outer  vessel  contains  a  solution  of  common  salt,  whilst  ii> 
the  porous  pot  is  placed  a  depolarising  solution  made  by 
diluting  one  to  three  parts  of  sulphuric  acid  with  three  parts 
of  water,  to  which,  when  cold,  i-  added  nitrate  of  soda  in 
the  proportion  of  H  to  10  o/.  of  the  nitrate  to  1  lb.  of  the 
acid.  The  carbon  pot  is  closed  1>\  a  lid  provided  with  a 
washer,  and  connection  is  made  with  the  lower  part  of  tin 
zinc  to  prevent  unequal  action. — Gr.  H.  K. 

(B.)— ELECTRO-METALLI"  IK  .  Y. 

Electrolytic   Separation   ami   Refining  of  Metals,  Proi 

/or.     D.   Tommasi.     Moniteur    Scient.,  July    1S9C,   10. 
507-  508 
I  i ' p     anodes  are   either    cast   plates  or  granulated  mat. 
resting   in    direct    contact    with    the    positive     leads.       The 
cathoile    is  a    vertical    disc  capable    of   rotation    about    its 
horizontal  axis.     Only  the  lower  portion  is  immersed  in 
electrolyte,  and  the   upper  part  is  passed  during  rotation 
between   Bcrapers   that   effect  the  removal  of  any  spongy 
deposit,  transferring  it  to  channels  by  which  it  is  conveyed 
to   a    convenient   receptacle.     The  disc   is  constructed  in 
replaceable   sectors,    when    a    reguJine    deposit   is   to    be 
obtained,  and   the  sectors  are  one   by  one  removed  mechani- 
cally as  they   attain    sufficient    thickness,   and    are  plui 
beneath  a  fluid  hath  of  the  metal  under  treatment   until  the 
deposit  ha-  been  melted  awaj   and  the  sector  is  ready  i'oi 
again.      A  solid  disc   i-  preferred  for  spong)  deposits.     The 
advantages   of   this    •  that   polarisation   is 

prevented  03  the  rotation  of  the  cathode  and  by  the  action 
of  the  -eraper-,  and  the  liquid  i-  sufficiently  agitated  to 
prevent  separation  into  layers  of  different  density,  whilst 
spongy  deposits  are  rei  loved  a-  fast  a-  thej  are  produce  I, 
thus  preventing  oxidation  by  the  liquid  add  tin  occurrence 
of  local  action.  At  the  same  time  the  electrode-  maj  be 
allowed  to  approach  more  closely  (■wing  to  the  impossibility 
of  short-circuiting  through  irregularity  of  deposit,  and  the 
resistance  of  tin-  hath  i-  therefore  sensibly  diminished. 

— W.  (i.  M, 

PATENTS. 

'rolytic  Deposition  of  Metals,  Impts.  in  the.  and  in 
means  applicabh  therefor  [Compound  Cathode"}.  *'. 
Raleigh,  Johannesburg,  Africa.  Eng.  I'at.  1 1,944,  June  l, 
1895. 

Tin  electrodes  are  constructed  of  two  or  more  layer* 
the  same  or  of  different  metals,  or  of  a  substance  having  a 
metallic  surface  temporarily  attached,  the  object  being  to 
facilitate  the  separation  of  the  deposited  metal.  In  the 
case  of  the  deposition  ol  gold,  lead  cathodes,  the  surfai  i 
which  ha-  been  gilded  electrolytically,  may  be  employed,  and 
this  surface  i-  covered  with  lead-foil,  which  receives  the 
deposit  of  gold.  The  lead-foil  is  removed  from  its  backing 
and   placed   on    an    inclined    sheet  of    screening,    or    metal 
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plate,  and  heated  above  the  melting  point  of  the  lead,  which 
runs  off,  leaving  the  film  of  gold.  Any  suitable  metal 
having  a  melting  point  sufficiently  different  from  that  of 
the  deposited  metal,  may  be  used.  With  cyanide  solutions 
the  electrodes  are  plates  of  copper,  silver,  or  other  metal, 
or  may  take  the  form  described  in  Eng.  Pat.  23,431,  1893 
( this  Journal,  1S94.  402),  but  their  surfaces  must  be  plated 
with  silver  or  gold,  and  be  kept  saturated  with  mercury 
sprayed  on  them  in  a  finely  divided  state.  To  secure 
better  deposition,  a  salt  of  a  base  metal,  preferably  mercury, 
is  added  to  the  solution  in  excess  of  the  gold  ;  or  silver-foil, 
which  will  form  a  salt  in  solution,  may  be  employed.  The 
excess  of  mercury  drips  off  the  cathode,  carrying  with  it 
the  gold  before  it  has  time  to  get  attached  to  the  copper. 
The  used  electrotyte  is  run  through  copper  turnings  to  free 
it  from  the  mercury  salt.  It  is  preferable  to  frequently 
reverse  the  current  so  that  deposition  takes  place  on  both 
electrodes,  but  an  alternating-current  dynamo  may  be 
used.  The  deposition  of  other  metals  is  also  improved  by 
the  addition  to  the  electrolyte  of  the  salt  of  a  second  metal 
the  electro-chemical  energy  of  which  is  lower  than  that  of 
the  metal  to  be  deposited,  but  with  lead  cathodes  the  salt 
of  mercury  is  inadmissible. — G.  11.  1!. 

Gold  and  Silver  Extracting  [liamii  Diaphragm],  from 
Cyanide  Solutions  hi/  Elet  tricity  :  Impts.  in  or  connected 
witlt  Apparatus  fur.  J.  Pfleger,  Kaiserslautern,  Ger- 
many.    Eng.  Pat.  16,736,  Sept.  6,  1895. 

The  inventor  claims  a   porous  diaphragm,  made  of  ramie 
fibre,    in    apparatus    for    extracting    gold    and    silver 
cyanide  solutions  1>\   electricity,  with  or  without  soaking 
the  saiil  diaphragm  in  a  solution  of  caustic  alkali. — J.  (  .  R. 

Gold  and  Silver  Extracting,  from  Cyanide  Solutions, 
Electrical  Apparatus  for;   Impts.  in  or  connected  with. 

J.    Pfleger,    Kaiserslautern,   Germany.     Eng.  Pat.  16,737, 
Sept.  6,  1895. 

The  essential  feature  is  in  employing  a  cathode  of  large 
surface  in  precipitating  gold  electrolytically,  or  by  zinc, 
short-circuited,  battery-fashion.  The  cathode  is  made  of 
shavings,  wire-work,  or  gauze  (iron).  The  electrolyte 
circulates  through  the  cathode.  The  gold  may  be  separated 
from  the  cathode  by  mercury,  or  cyanide  of  potassium 
dilution  (8  to  10  per  cent.),  a  carbon  plate  being  joined  up 
to  the  cathode  to  form  a  couple. — J.  C.  R. 

Nickel  Plating,  Impts.  in  Process  of  [( 'orrugaled  Anodi  - 
H.  L.  Haas,  New   York,   U.S.A.     Eng.  Pat.  7358,  April  7, 

1896. 

Corruo  yted  nickjl  anodes  are  employed,  wherein  it  is 
claimed  that  the  strength  of  the  bath  is  maintained,  as 
the  solution  of  the  anode  by  the  sulphuric  acid  formed 
on  the  passage  of  the  current  through  the  neutral  solution, 
takes  place  uniformly  with  deposition  of  the  metal  at  the 
cathode.  The  large  anode  surface  also  admits  of  the 
of  a  power  as  low  as  2  volts;  and  the  formation  of 
-alts  of  nickel  and  the  stripping  of  the  deposit  due 
to  the  action  of  an  excess  of  hydrogen  at  the  cathode, 
which  are  the  results  of  a  high  voltage,  are  prevented. 

— G.  H.  R. 

XII.-FATS,   OILS.   AND  SOAP. 

Futti/  Acids,  Suits  of,  and  Soups  ;  Behaviour  of,  in  Presi  nci 
of  Water.  V.  Kraffc  and  A.  Strutz.  Ber.  29,  [8],  1896, 
1328—1334.  (Compare  this  Journal,  1894,  1207;  and 
1896,  206.) 

In  the  last  communication  on  the  above  >ubjeet,  Krafft  and 
Wiglow  showed  that  it  was  impossible  to  determine  the 
molecular  weights  of  the  real  soaps  in  aqueous  solution  by 
the  ebullioscopic  method,  and  that  such  solutions  behaved 
in  all  respects  like  colloids.  It  is  well  known  that  alcoholic 
solutions  of  soaps  exhibit  a  neutral  reaction  towards 
indicators,  showing  that  they  are  not  decomposed,  as  is  the 
case  with  aqueous  solutions;  hence  the  authors  have  applied 
the  ebullioscopic  method  to  the  determination  of  the 
molecular  weight  of  sodium  oleate  (chosen  on  account  of 
its  greater  solubility)  in  alcoholic   solution,  and  found  that 


it  corresponds  very  closely  to  that  required  by  the  formula 
2C1SH:C1<  ),Nn.  The  authors  have  also,  for  the  sake  of  com- 
parison, extended  their  experiments  to  hexadecyl  ammo- 
nium chloride  VCI6H31)XH;1CI,  which  is  a  salt  of  an  organic- 
base  with  an  inorganic  acid,  whilst  the  soaps  are  salts  of 
inorganic  bases  with  organic  acids,  and  found  that  this 
substance  behaves  in  precisely  the  same  way  as  the  soaps, 
viz  ,  in  aqueous  solution  it  exhibits  the  properties  of  a 
colloid,  i.e.,  it  does  not  raise  the  boiling  point  of  the 
solvent,  whilst  in  alcoholic  solution  it  behaves  as  a  crystal- 
loid, and  gives  a  molecular  weight  of  291,  corresponding  to 
the  theoretical  number  277.  That  sodium  oleate  possesses 
a  molecular  weight  twice  that  of  the  theoretical  is  com- 
parable with  the  fact  that,  besides  the  neutral  -alts  of  the 
fatty  acids,  acid  salts  are  also  known,  such  as  potassium 
diacetate,  C2H3<  >,K,  CoH4< '..,  ,\c  On  the  other  hand,  acid 
-alts  of  ammonium  chloride  have  never  been  discovered. 
The  analogy  between  the  soaps  and  the  homologous  series 
of  which  hexadecyl  ammonium  chloride  is  a  member,  i- 
complete.  In  the  case  of  aqueous  solutions  of  the  soaps, 
the  lower  members,  e.g.,  sodium  acetate,  are  crystalloids, 
whilst  the  higher  members  are  colloids  ;  and  the  same  holds 
good  for  the  hexadecyl  ammonium  chloride  series,  the 
lowest  members,  viz.,  ammonium  chloride  and  methyl 
ammonium  chloride,  beiug  crystalloids. — J.  S. 

Colloidal  Solutions,  A  Theory  of.     F.  Krafft.     Her.  29, 
1896,  [8],  1334  —  1341. 

The  author  discusses  the  work  which  he,  in  conjunction 
with  others  (  see  preceding  abstract),  has  carried  out  on  the 
nature  of  soap  solutions,  ami  arrives  at  the  following 
conclusions  :  — 

1.  Colloidal    liquids    or    solutions    contain    the    liquefied 
substances  in  the  molecular  condition  ;  and 

2.  Colloidal    liquefied    molecules    rotate     iu    very    small 
closed  paths  or  surfaces. — J.  S. 

Margarin  Manufacture  in  Frana  .     A.  M.  Villon. 
Monit.  Prod.  Chim.  1896,  4. 

See  under  XVIII.  A.,  page  607. 

Fats  and  Oils,   Vegetable  and  Animal  ;   The  Determination 
of  the  Sid  id  Fat  m  Artificial  Mixtures  of.     .1.  II.  Wain- 
wright.     .1.  Auier.  Chem.  Soc.  1S96,  259. 
See  under  XXI II.,  page  620. 

Filtering  Apparatus  fir  [  Waste"]  Oil  and  oilier  Liquids, 
Improvements  in.  R.  Conrader,  Erie,  Pcnn.,  U.S.d 
Kng.  Pat.  *.!5:S9,  May  5,  1895. 

See  under  I.,  paye  578. 

PATENTS. 

Oil-Presses,  Impts.  in  or  appertaining  to.  G.  C.  Dymond. 
Liverpool.  Prom  K.  Eisenwerke,  Harburg,  Hamburg. 
Eng.  Pat.  13,623,  July  10,  1S95. 

These  consist  in  an  oil-press  with  revolvable  earthenware 
press-pots,  in  combination  with  a  seed-heater,  charging 
hopper,  and  hydraulic  preliminary  and  final  pressing 
apparatus,  arranged  in  such  a  manner  that  the  axis  of  one 
pot  coincides  with  the  axes  of  the  heater  and  the  press, 
whilst  the  axis  of  the  other  pot  coincide-  with  the  axes  of  the 
preliminary  pressing  apparatus.  To  increase  the  production 
of  oil,  the  preliminary  pressing  apparatus  (by  changing 
the  pressure)  is  used  as  high-pressure,  and  the  main  press 
as  low-pressure  apparatus,  the  first  partly  pressing  out  the 
oil,  and  the  second  completing  the  operation  without  removi  ml1 
the  material  from  the  press-pot  in  the  interval. — .1.  J.  K. 

Soap,  Impts.  iii  the  Manufacture  of.     It.  E.  Green,  London. 
Eng.  Pat.  18,163,  Sept.  28,  1895. 

An  insoluble  soap  is  first  made  by  combining,  with  the  aid 
of  steam,  fatty  matter  with  any  of  the  hydrates  of  barium, 
calcium,  magnesium,  aluminium,  or  with  lead  oxide. 
The  liberated  glycerin  is  separated  by  pressure.  The  in- 
soluble soap  is  then  converted  into  a  soluble  one  by  boiling 
with  sodium  silicate  (if  a  hard  laundry  soap  be  desired)  or 
sodium  phosphate  (if  a  neutral  soap  be  required).     Sodium 
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chloride  is  added  to  separate  the  soluble  soap  from  the  in- 
soluble silicate  or  phosphate   of  the  alkaline  earth,  and, 
Itling,  the  soap  is  drawn  off  for  :i  final  melting  b<  fore 
hi  into  the  frames.     The  insoluble  residue  is  said  to 
be  useful  for  the  manufacture  oi  paint.— J.  J.  K. 

XIII.-PIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(A.y- PIGMENTS,  PAINTS. 

Zinc  White,  Yellow  Tim  of.     P.  Fuchs  and  1-.  Schifl. 
Oest.  Z.  Berg.  u.  Huttenw.  1896,  29. 
Tin:  authors  find  that  the  yellow  tint  sometimes  met  with 
in   zinc    white,  and  which   has  hitherto   been    attributed   to 
the  presence  of  ferric  oxide,  is  due  to  traces  of  cadmium 
sulphide. — J.  L.  B. 

(£.)— RESINS,  VARNISHES. 
PATENT. 

Blackboards,  An  Implore  J  Lii/uiJ   Composition  for.     V. 

Bourlez,  Brussels,  Belgium.     Eng.   Pat.  14,172,  July  25, 

1895. 
Tins  liquid  for  surfacing  blackboards  used  in  schools,  is 
composed  of  ferriferous  corundum,  340  parts;  linseed  oil, 
120  parts;  resin,  43  parts;  manganese  oxide,  28  parts; 
lead  protoxide,  28  parts;  turpentine,  400  parts;  benzene, 
i'i  parts  :  and  lampblack,  :S5  parts. 

The  oil,  resin,  oxide  of  manganese,  and  lead  oxide,  are 
heated  together  up  to  the  point  of  oxidation  and  until  the 
resin  is  dissolved;  the  turpentine  and  benzine  are  then 
poured  in,  and  the  mass  allowed  to  cool,  after  which  the 
lampblack  and  ferriferous  corundum  are  added. — 1.  J.  K. 


(C.)— INDIA-RTJBBEK,  &c. 

PATENT. 

India-Rubber,  Impts.  in  thi  Vulcanisation  oj  India-Rubber 
Articles  and  Fabrics  coated  with.  < '.  Dreyfus,  Clayton, 
Manchester.     Eng.  Pat.  15,347,  Aug.  15,  1895. 

I'i  i:k  benzene  is  used  instead  of  carbon  bisulphide  or 
petroleum  spirit,  as  a  solvent  for  the  snlphur  chloride  em- 
ployed for  vulcanising  the  rubber,  being  less  inflammable 
than  these,  aud  leaving  the  vulcanised  article  without  any 
disagreeable  smell.  Its  higher  boiling  point  is  said  to  ensure 
a  "restrained  action"  of  the  sulphur  chloride  upon  the 
consequently  effecting  a  more  even  vulcanisation. 

XIV.— TANNING.  LEATHER.  GLUE,  SIZE. 

Glue,  Valuation  of.    C.  Stelling.     Chem  Zeit.  1896, 
20,461. 

See  under  XXIII.,  page  620. 

Tannin,  Estimation  of.     B.  Weiss.     Der  i  ierbi  r,  1S96, 
22,02. 

See  under  XXIII.,  page  620. 

Tanning  in  United  States.     Ch.  of  Commerci  J., 
July  1895,  125. 

v  ,    .. ,,,;,)■  Trade  Rep.,  page  628. 

PATENT. 

Treating  Shins   [Sulphide  of  Sodium],  Imps,  in  the  Art 

or  Proa  J-    VV.  Peirs ind    I'.   A.    T.   Moor, 

both  o)    Philadelphia  (Penn.),   D.S.A.     Eng.  Pat.  3715, 
Feb.  is,  1896. 
The  inventors  claim  the  preparation  of  skins  or  hides,  ready 
f,,r"a iin  preferred   method  of  tanning,"  bj  a  single 
timious,'   and    uninterrupted   operation    of    a    few    hours' 
duration. 


The  process  consists  in  subjecting  skins  and  hides  to  the 
action  of  a  solution  of  sodium  sulphide  in  a  closed  vessel. 
The  solution  at  first,  has  (or  may  have)  a  temperature  of 
about  100  !•'. :  and,  durum'  the  tir-t  two  hours,  the  contain- 
ing vessel  or  drum  is  rotated,  whilst,  during  the  next  ten 
hours,  it  remains  at  rest.  The  drum  is  then  opened  and  the 
skins  taken  out  and  washed.  They  are  then  ready  for 
tanning. 

25  lb.  of  sodium  sulphide  are  dissolved  in  20  "  ordinary 
full"  of  water,  this  solution  being  sufficient  for  the 
treatment  of  '.'411  sheep-skins. 

The  "  skins  or  hides  "  are  placed  in  the  solution  "  just  as 
they  come  from  the  animal,  except  in  the  case  of  Bheep- 
skins,  when  the  wool  is  previously  removed." — E.  11.  B. 


XV.-MANURES,  Etc. 


/'  Manuring  in  Spain.     U.S.  Consular  Hep-.,  July 

1896,  591. 

I'ni'ki:  date  of  June  IS.  1896,  Consul-General  Bowen,  of 
Barcelona,  transmits  the  annual  report  from  Consular 
Agent  Mertens,  of  Grao,  front  which  the  following  state- 
ment relative  to  the  indiscriminate  use  of  fertilisers  in 
Valencia  i-  extracted; — 

While  the  exports  from  Grao  dining  the  year  1895  were 
largely  in  exec--  of  those  of  the  preceding  year,  as  far  as 
tonnage  is  concerned,  the  profits  did  not  keep  pace  with 
this  increase.  Thi-  was  chiefrj  due  to  the  indiscriminate 
of  artificial  manures,  which  the  fanner-  of  thi-  province 
have  employed  during  the  last  lew  years  in  their  fields  to 
obtain  a  larger  quantity  of  fruit  and  other  produce.  The 
result  has  been  that  tie'  quality  of  orange-  is,  in  mam 
cases,  Buch  that  the}  could  no!  stand  exportation,  anil 
arrived  at  their  destination  in  a  completely  spoiled  c 
dition.  The  complaints  from  the  rice  millers  are  to  the 
same  effect,  and  the  low  prices  of  this  grain,  due  to  this 
deterioration  in  quality,  proves  a  veritable  calamity.  The 
desire  to  secure  larger  crops  was,  in  many  instances,  such 
that  sonic  farmer-  went  beyond  employing  an  increased 
quantity  of  guano,  and  used  sulphates  of  ammonia  and 
nitrates  of  soda  alone  as  manure,  without  any  other  pre- 
paration or  mixture  with  other  chemicals.     The  effect 

the  soil  must,  5 icr  or  later,  prove  disastrous,   and   the 

result  will  be  complete  failure  of  crops,  Bki  I)  to  last  for 
several  years.  American  fanner-  should  take  warning  from 
this,  and  use  artificial  manures  carefully  aud  judiciously. 

fertiliser.  Ground  Mineral  Phosphate  as  a.      F.  T.  Short. 
ID.  News  1896,  74,  4. 

Tut:    author    found    that    by    treatment    of    finely    ground 
mineral  phosphate  (apatite),  containing  about    2i   per  cent. 
bonate  of  lime,  with  a  1  per  cent,  citric  acid  solution, 
only  6*2  per  cent.  phi  ric  acid  was  rendered 

soluble,  or  1'5  per  cent  of  phosphoric  acid  passed  into 
solution.     Experiments  were  undertaken  wit]  tot 

rendering  the  phosphoric  acid  soluble.  The  results  of  the 
tir-t  -i  iii  -  of  ex]  erimi  uis  wei  published  in  the  Report  of 
the  Minister  of  Agriculture  for  1893.  It  was  found  in  o 
in-tar.ee  that  fusion  of  the  finely  ground  apatite  with  bisul- 
phate  "f  -oda  renden  d  phosphoric  acid  equivalent  to  ,-!s-  ig 
per  i  e  apatite,  soluble.    In  the  above-mentioned 

i-epeit  the   author  draws  the  following  i elusions  from  Ins 

first  series  of  experiments:-  Any  soluble  phosphoric  acid 
formed  by  igl  itien  id'  the  mineral  phosphate  with  sodium  or 
potassium  sulphate  immediately  re-combines  in  presence  of 
wat.r  to  form  tricalcium  phosphate.  4  1.  ignition  of 
mineral  phosphates  with  sodium  or  potassium  bisulphate 
produces,  according  to  circumstances,  more  or  less  soluble 
phosphoric  acid. 

the  issue  of  this  report  the  author  has  undertaken  a 
further  pet  iments,  but  he  stal  se  «  ere 

in  el,    before    the   publication   oi    Dr.    Dyer's   paper   (this 
Journal,  1894,13,  288),  wherein    it   is    -aid  that  1  pet 
citric  acid   solution   represents  the  acidity  in  root-sap,  aud 
:it.   citric    acid   solution   to   ascertain  the 
soluble  phosphoric  acid. 

The  finely  ground  mineral  phosphate  was  ignited  with 
sulphate    of    se.la.    with    the    result    that    phosphoric    acid 
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equivalent  to  from  35  to  37  per  cent,  of  the  phosphate  was 
>olublc  in  the  citric  acid  solution. 

Ignition  of  the  finely  ground  apatite  with  a  crude  product 
consisting  for  the  most  part  of  sulphate,  but  containing  a 
small  proportion  of  bisulphate  of  sada,  rendered  jo  per  cent. 
soluble  in  the  citric  acid  solution. 

Ignition  of  the  finely  ground  phosphate  with  lithei  wood 
ashes  or  a  mixture  of  wood  ashes  and  sand  did  not 
appreciably  increase  the  solubility. 

The  finely  ground  phosphate  was  fused  with  potassium 
carbonate,  and  the  mass  treated  with  water.  This  dissolved 
phosphoric  acid  equivalent  to  6*5  percent,  of  the  phosphate. 
Treatment  of  the  residue  in  the  cold  with  1  per  cent,  citric 
acid  solution  further  dissolved  phosphoric  acid  equivalent  to 
43  per  cent,  of  the  phosphate. 

The  author  points  out  that  if  the  potash  salt  be  used  in 
the  fusion,  a  better  fertiliser  i>  obtained  on  account  of  the 
potash  introduced. — A.  S. 

Amnion  in  nt  Citrate  Solution  used  in  tin  Analysis  of 
Fertilisers,  A  Simple  Method  for  Determining  the 
Neutrality  of  X.  \V.  Lord.  J.  Amer.  Chem..  Soc.  1896, 
18,  [5],  457. 

See  under  XXIII.,  page  61S. 

Algerian  Phosphate  Dispute,     'hem.  Trade  I  . 
Aug.  15,  1896,  28. 

See  under  Trade  Rep.,  page  628. 

PATENT. 

Animals'  Can  uses  and  Offal,  Imps,  in  Apparatus  for 
Treating.  H.  C.  V.  Otte,  Altona,  Germany.  Eug.  Pat. 
8990,  May  C,  1895. 
The  apparatus  consists  of  a  rotating  pi  rforated  drum  with 
a  steam-jacketed  pau.  The  offal,  &c,  is  first  heated  by  the 
steam  jacket  and  afterwards  by  the  direct  injection  of"  live 
steam." — E.  E.  B. 


XYI.-SUGAR.  STAECH.  GUM.  Etc. 

Sugar-House  Analyses,  Tiro  Sources  of  Error  in. 
E.  C.  Shorey.  J.  Amer.  Chem.  Soc.  1  896,  18,  [•"»],  162—465. 
1.  The  Determination  of  Filiri  (InsolubU  Mutter)  in 
( 'one  ami  Bagasse  is  usually  made  by  extracting  with  water 
and  weighing  the  dried  residue.  It  is  shown  that  discordant 
results  are  likely  to  be  obtained  if  the  duration  of  boiling 
and  the  number  of  washings  with  water  be  varied.  For 
instance,  fibre  prepared  by  exhausting  cane  with  cold 
water,  yielded  up  to  boiling  water  7-2  per  cent,  of  its  weight 
in  five  minutes,  12  per  cent,  in  two  hours.  A  uniform 
modus  operandi  therefore  should  be  adopted  in  respect  to 
time  of  boiling,  state  of  sub-division  of  the  sample,  &c. 
Wheu  the  sole  object  of  an  analysis  is  merely  to  compare 
the  percentages  of  fibre  in  the  cane  and  bagasse  respectively , 
with  a  view  to  calculating  the  "  extraction"  by  formula,  the 
author  prefers  to  dry  and  regard  as  "  fibre  "  the  residue 
from  the  alcoholic  extraction  of  the  cane,  since  the  results 
are  more  uniform,  and  readily  obtained. 

2.  Determination  of  Albuminoid  Nitrogen. — In  the 
generally  accepted  method,  the  cane  juice  is  heated  to  boil- 
ing,  treated  with  eupric  hydrate,  allowed  to  cool,  filtered, 
and  nitrogen  determined  in  the  precipitate.  The  results 
thus  obtained  are  considerably  too  low,  owing  to  the  conver- 
sion, at  a  boiling  temperature,  of  a  portion  of  the  albumin 
into  other  bodies  (probably  peptones) — not  precipitated  by 
copper  hydrate — under  the  influence  of  the  natural  acidity 
of  the  juice.  In  two  experiments,  the  loss  of  albuminoid 
nitrogen  incurred  by  boiling  the  juice  for  one  minute  was 
found  to  be  9  per  cent,  and  ltj  per  cent,  respectively  (total 
N  =  100).  It  is  recommended,  therefore.  to  add  copper 
hydrate  to  the  cold  juice,  to  filter  cold  and  wash  with  cold 
water— H.  T.  P. 

Sugar  Industry,  Progress  in.  for  the  First  Quarter  of 

1896.      Dingl.  Polyt.  .1.  1896,  300,  253—264. 

The  Simultaneous  Determination  oftheOrganic  and  Mineral 

Aeiditij  of  Beetroot  Juice. — Sidersky   (J.  des  Fabricants  de 


Sucre,  1896,  37,  Xo.  3)  recommends  for  this  purpose  the 
use  of  paper  soaked  in  an  aqueous  solution  (1:1000)  of 
Congo  Red,  I  R.  A  drop  of  dilute  mineral  acid  produces 
a  dark  brown  stain  on  the  paper,  whilst  organic  acids  are 
without  effect.  If  a  known  volume  of  beetroot  juice  be 
treated  with  alkali,  the  stain  becomes  less  intense  in  propor- 
tion as  the  mineral  acid  is  neutralised  ;  the  absence  of 
colour  on  the  te*t  paper  is  an  indication  that  organic  acids 
alone  tire  present.  The  same  author  has  discovered  that  the 
colouring  matter  present  in  the  beetroot  is  a  nun,'  sensitive 
indicator.  Beet  juice  oxidises  rapidly  in  the  air,  thereby 
occasioning  the  black  colour  of  diffusion  juice.  The  addi- 
tion of  sulphuric  acid  prevents  thi>  oxidation  and  causes 
the  acid  distillery  liquor  to  appear  clear  and  bright.  If 
potash  of  known  titre  be  gradually  run  into  a  measured 
quantity  of  such  juice,  a  sudden  darkening  occurs.  This 
vanishes  on  shaking,  so  long  as  the  juice  contains  free 
sulphuric  acid  ;  when  this  is  neutralised,  the  oxidation  and 
change  of  colour  at  once  sets  in,  and  some  colouring  matter 
is  precipitated.  More  potash  i-  added  until  the  liquor  is 
neutral  to  litmus  paper.  The  end  of  the  first  reaction 
indicates  the  tree  mineral  acid,  and  the  second  the  total 
acidity;  the  difference  between  them  i>  the  acidity  due  to 
organic  acids. 

Grundmann,  in  some  experiments  mi  diffusion  (Central- 
Watt,  f.  die  Zuckerind.  der  Welt,  1S96,  4,  -119),  states  that 
in  most  factories  the  sugar  content  of  the  thin  juice  was 
lower  than  that  of  the  diffusion  juice  ;  he  suggests  that  the 
slicings,  before  being  mashed  with  battery  juice,  should  be 
subjected  to  a  previous  diffusion  with  thin  juice.  The  writer 
of  the  review  suggests  the  following  method  of  working:  — 
When  the  diffuser  is  filled  with  slicings,  these  are  mashed 
with  thin  juice  at  a  temperature  of  80°  C,  introduced  from 
below  by  a  conduit,  so  that  the  slicing  and  mashing  take 
place  whilst  the  juice  from  the  previous  diffuser  is  being 
discharged  for  defecation.  \-  soon  as  this  operation  is  over 
the  fresh  diffuser  is  filled  and  mashed  as  before  with  batti  i  j 
juice,  and  the  resulting  thin  juice  passed  into  a  special 
measuring  vessel.  When,  after  mashing,  the  thin  juice  has 
left  the  diffuser,  the  diffusion  juice  which  is  about  to  enter 
is  passed  by  means  of  valves  through  another  measuring 
vessel  to  the  first  defecation,  and  when  purified,  serves  for 
mashing  in  the  succeeding diffusers.  The  thin  juice  derived 
from  the  previous  diffusion  contained  in  the  first  measurer 
passes  to  the  second  defecation,  and  can  be  there  treated 
with  a  small  quantity  of  lime  and  saturated  tip  to  0-03  per 
cent,  of  alkalinity  in  order  to  be  ready  for  further  working. 

The  electrical  purification  of  juice  has  made  little  advance 
since  the  opposition  offered  to  it  three  years  ago.  It  is  not 
generally  known  to  what  extent  Schollmeyer's  method  i- 
employed  in  Germany.  According  to  Jauraux,  Gallois, 
and  Dupont  (Gazeta  Zukrownicza,  1895, 16,  through  Zeits. 
fiir  Zuckerind.  in  Bdhmen,  1896,  20,  252),  lime  or  baryta 
is  added  to  the  juice  from  the  beetroot  or  sugar  cane  until 
there  is  a  slight  alkaline  reaction.  It  is  heated  from 
85° — 90°  C.,  filtered,  and  electrolysed  in  two  series  of 
vessels;  the  first  being  on  a  higher  level,  so  that  the  juice 
can  flow  into  the  second.  The  first  vessel  is  divided  by  two 
porous  porcelain  plates  into  three  compartments  ;  the  middle 
one  containing  the  defecated  juice  and  the  two  outer,  water. 
The  cathode,  either  of  manganese  or  aluminium  oxide,  is 
lowered  into  the  juice,  whilst  the  anodes,  prepared  of  carbon, 
iron,  or  other  material  insoluble  in  alkali,  are  placed  in  the 
water.  Acids  are  liberated  by  the  electrolysis  from  the 
cathode  and  combine  with  the  same:  the  alkali  diffuses 
through  the  porcelain  plates  into  the  water.  The  juice  then 
flows  into  the  second  vessel,  where  complete  purification 
is  effected  by  means  of  lead  electrode-.  When  the  electro- 
lysis is  finished,  the  juice  is  run  off  and  the  precipitated 
organic  compounds  and  lead  salts  are  removed  by  filtration. 
Should  the  juice  still  contain  trace-  of  lead,  they  can  be 
removed  by  rendering  slightly  acid  with  phosphoric  acid. 
the  excess  of  the  latter  being  adjusted  by  lime.  Little  is 
known  of  this  process,  which,  if  generally  employed,  would 
revolutionise  the  purification  of  juice.  One  refinery,  how- 
ever, which  has  employed  this  or  a  similar  method  (Neue 
Zeits.  f.  RObenzuckerind.  1895,  36,  19),  finds  that  the  lead 
anodes  become  covered  with  an  insoluble  precipitate, 
consisting    for   the    most   part  of  lead    oxide,    with    which 
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apparently   the   organic   acids   are  too   weak   to  combine, 
and  the  Working  is  thereby  hindered. 

Temporary  unsatisfactory  working  of  the  defecation-mud 
presses  frequently  occurs,  and  arises  from  various  causes — 

among  others,  cholesterin,  which  is  derived  from  the  1 t 

root,  and  imparts  a  greasiness  to  the  mud.     The   question 

has  been  discussed  bj    the   B Bwick-Hanoverian  Zweig- 

ae,  ;ui<l  Briinig  (/..its.  Ver.  Rubenzuckerind.  1896,  46, 
",  1 )  is  of  opinion  that  the  difficulty  in  filtration  arises  from 
overheating  during  tbe  diffusion.  Herzfeld,  who  has 
examined  the  mud,  found  that  it  contained  a  considerable 
amount  of  iron,  which  combines  with  the  pectins  to  form 
gelatinous  compounds  instead  of  tbe  granular  calcium  salt 
of  the  pectin.  He  thereupon  conjectured  the  cause  of  the 
difficulty  in  filtration  to  be  that  a  considerable  amount  of 
pectin  enters  the  juice  during  overheating;  and  in  conse- 
quence of  limestone  being  used,  the  iron  present  therein 
contributed  to  the  formation  of  an  iron  compound  of  the 
pectin.  When,  therefore,  Brfinig  only  warmed  to  7-V  (_'..  the 
filter  presses  worked  satisfactorily.  Herzfeld  also  remarks 
that  difficult  working  with  thick  juice  presses  is  nearly  alwa\  s 
to  be  attributed  to  tbe  presence  of  too  much  fat.  A  case  is 
cited  in  which  a  mud  was  acid  to  phenolphthale'in,  alkaline  to 
litmus,  and  contained  a  considerable  amount  of  free  alumina 
arising  from  the  decomposition  of  alumioates  by  carbonic 
;ici.l  during  saturation.  This  delayed  deposition  and  made 
filtration  through  cloths  impossible.  <  >o  adding  a  small 
quantity  of  lime,  the  quality  of  the  mud  was  immediately 
changed— it  settled  easily  and  filtered  normally.  It  is 
therefore  unnecessary,  when  material  is  rich  in  alumina. 
to  carry  saturation  to  the  extent  at  one  time  considered 
requisite. — J.  L.  1J>. 

Sugar  Industry,  Progress   in,  for  the   First  Quarter  of 
1896.     Dingl.'  Polyt.'.T.,  1896,  300,  282—287,  296—301. 

Dry  and  Wet  Defecation. — J.  Murke  (Die  Dents 
Zuckerind.  1895,  20,  1874)  concludes  from  his  experi- 
ments that  in  nianx  cases  wet  defecation  is  to  be  preferred 
to  dry.  The  darkening  of  the  juice  treated  in  the  dry  way 
might  be  somewhat  lessened  by  diluting  the  juice  prior  to 
treatment,  but  then  the  chief  advantage  of  dry  defecation 
over  wet.  namely,  the  smaller  quantity  of  water  to  be  evapo- 
rated, would  not  be  realised.  On  the  other  hand,  it  is 
rall\  advantageous  to  employ  the  dry  process  with 
beetroot"  material,  this  showing  little  or  no  difference  in  the 
final  result,  when  the  two  methods  arc  tested  side  by  side. 

Treatment  of  Calcium  Saccharate  in  Filter  Presses, 
Washing  Out,  and  Sludging  the  Saccharate  with  Water, 
Lime-Water,  or  Solutions  of  Sugar  and  Saccharate 
Saturated  or  Supersaturated  with  Lime.—V.  Bengtson 
Harje  {ibid.  1S9S.  21,  238)  found  that  ii  cal  im  tri- 
saccharatc  be  treated  with  water  or  lime-water,  it  is 
ised  the  more  readily  the  higher  the  temperature  of 
the  wash  water.  Solutions  of  calcium  mono-  or  disaccharate. 
result,  or  the  sugar  is  spin  off,  in  all  cases  with  separation 
of  calcium  hydroxide.  In  practice  this  decomposition 
■  to  the  formation  of  channels  in  the  press 
cakes  during  "ashing  in  the  filter  presses,  through  which 
the  water  flows  off  without  fulfilling  its  purpose.  The 
solution  of  the  saccharate  with  attendant  phenomena,  are 
wholly  prevented  by  the  application  of  a  previously 
prepared  washing  liquid,  consisting  of  sugar  or  saccharate 
solutions,  saturated  o:    sup  I  with  lime,  which  are 

without  action  on  the   saccharate.      rhese  washing  liquids, 
the  use  of  which  is  patented,  have  generally   a  composition 
of    0"!    to     1    per  cent,  of    sugar,     and    0-4    t..  0-65   per 
cent,   of  CaO,    and   are   prepared   by   adding   an  ex., - 
powd.  red  lime  to  a  0*3  to  0"5  per  cent,  sue  barate 

solution.      Th.   excess  of  lime  is   afterwards  removed  bj 
filtration,  or  the  clear  liquid  is  from  the    lime. 

By  "ashing  vilh  such  a  liquid,  the  formation  o 
and  clefts  in  the  cake  is  avoided,  little  time  is  required, 
the  filter  cloths  remain  soft,  and  the  colouring  matters  and 
salts  arc  completely  removed.  A  saccharate  "ashed  in  this 
manner  yields  after  saturation  a  good,  clear,  sweet  juice, 
the  massecuite  from   whicl  diately  emp 

for  the  production  c  f  finished  SUg 

Hudec  (Oesterr-Ungat  i    Zuckerind.  und  I.and- 

wi  th-.    1896,  25,  :i^)   gives   a   description    of  the  separa- 


tion of  ammonia,  by  the  Sixta-Hudec  method,  from  tiro 
steam  rising  from  the  juice  during  evaporation — a  process 
employed  in  a  sugar  factory  during  the  last  campagne. 
The  ammonia  is  removed  from  the  steam  of  the  juice  to 
prevent  its  action  on  the  heating  area  of  the  succeeding 
member  of  the  triple  effect,  by  spraying  a  solution  of  potash 
alum  into  it.  Experiments  showed  that  the  solution  of 
alum   does    not    exert    an    unfavourable   influence   on  the 

ration.     The  alumina  tor 1  is  pure  and  white,  and 

the  salts  from  the  decomposition  contained  12  to  16*25  per 
cent,  of  ammonia.      Isolated  groups  of  crystals  were  found 
in  the  mass  of  Bait,  containing  as  much  as  24  percent,  oi 
ammonia.      The  author  calculates  a  profit  of  4'6J    tl. 
cwt.  of  alum  employed. 

At  the  beginning  of  the  present  campagne,  Drenkmun 
Zeits.  Ver.  Rubenzuckerind.  1896,  6,84)  noticed  that  the 
quently  dark  in  colour  after  defecation,  satura- 
tion, and  boiling,  and  that  this  coloration  became  mi 
frequent  and  regular  when  the  beets  had  been  stored  for  some 
time.  This  phenomenon  is  due.  not  to  the  colouring  matter- 
contained  in  the  beet,  but  to  the  products  of  decomposition 
cose,  apoglucinic  acid,  and  saccharic  acid.  The  author 
has  also  observed  during  evaporation  a  striking  increase 
of  alkalinity,  which  is  mainly  attributed   to    th  of 

ammonia  in  the  juices.  The  additional  alkalinity  is 
favorable  to  the  colouring  of  the  juice,  for  during  the 
warming,  the  organic  acids  combine  with  a  small  quantity 
of  iron,  and  under  the  influence  of  light  become  dark 
violet  coloured.  It  seems  that  when  glucose  is  boiled  with 
lime  or  alkali,  acids  are  formed,  and  it  is  noticeable  that 
beets  yielding  dark  syrups  contain  considerable  quanti 
of  reducing  substances.  The  dark  juices  Influence  only  th.* 
colour  of  the  first  products,  and  not  the  yield.  The  reason 
of  the  greater  viscosity  so  often  observed  in  the  boiled 
after-products,  is  not  so  much  the  concentration  of  the  dark 
organic  acids  as  the  excess  of  arabic  acid,  the  deleterious 
of  which  on  the  crystallisation  of  sugar  is  con- 
siderably intensified  by  the  increased  alkalinity  of  the  juice. 
It  is  therefore  better  to  keep  the  alkalinity  of  after-products 
low,  and  the  boiled  mass  in  a  state  of  motion. 

<  'one  Sugar. — The  propagation  of  the  sugar  cane  is 
usually  effected  in  all  tropical  countries  by  means  of  small 
shoots  removed  from  the  stem  at  the  time  of  harvi 
These,  when  planted,  quickly  develop  "eyes,"  and  at  the 
end  of  the  year  have  become  full-grown  plants  ready  IV.i 
gathering.  .1.  Waaker  (Botanisches  Centralblatt  1896,17 
37),  has  succeeded  in  obtaining  seed  from  the  cane  and  ir. 
raising  flourishing  plants  therefrom.  He  ha-  not.  however, 
met  with  the  same  degree  of  success  with  all  species  of  the 
the  varieties  having  proved  particularly 
ill-adapted  for  the  production  of  - 

Organic  Won-Sugar  in  Cane  Juice.  —  According  to 
Maxwell  (Deutsch.  Zuckerind.  1896,21,  *25  el  .«./.),  the 
organic  non-sugar,  free  from  nit:  stitutes  the  gums, 

the  chief  impurity  met  within  the  factory.  Three  groups 
of  substances  have  been  isolated  from  the  gum.  all  of 
which  are  composedof  glucos*  forming  constituents  com- 
bined with  a  more  or  less  insoluble  modification  of  cellul 
Further  investigation-  have  shown  that  this  is  a  mixture  of 
mucilage  and  gum.  The  mucilage  consists  for  the  most 
part  of  hexosans,  which  are  decomposed  into  glucose  and 
cellulose  by  boiling  with  dilute  acids  (see  Maxwell,  this 
Journal,  1896,  125).  The  true  gums  are  composed  of 
pentosans,  and  on  hydrolysis  yield  pentoses.  Lime  is  the 
only  substance  capable  of  removing  these  gums  from  the 
juice.  The  electric  current  ha-  exercised  a  favourable 
influence  on  the  juice,  for,  although  unaccompanied  by  ftOJ 
purifying  effect,  the  boiling  i-  rendered  more  satisfactory 
and  the  grain  forms  at  once. — .1.  1..  II. 

Massecuite,  Investigations  relating  In.     Claassi  n. 
Pap.  Suer.  Beige,  23,  1 15. 

I  r  is  desirable  to  determine  the  degree  of  concentration 
the  composition  of  the  syrup  surrounding  the  crystals,  and 
the  amount  of  the  crystals  contained  in  the  mass  at  different 
-  ei  -the  process,  and  for  this  purpose  samples  are 
taken   before,  during,  and  after    the    foi  I  "grain." 

i--n  samples  are  polarised,  and  the  amount  of  water 
they    contain    i-    determined.      In    order    to    calculate     the 
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amount  of  crystals  present,   Schneider's   formula   is  made 

use   cf:  —  Percentage   of    crystals  •=  100  ,~^-,   in   which 

V  —  polarimetric  reading  of  the  massecuite,  and  p  —  that 
of  the  syrup.  Finally,  the  amount  of  sugar  dissolved  in 
one  part  of  water  is  calculated  for  each  of  the  syrups,  and 
this  number  is  compared  with  that  given  by  Herzfeld   for 


solutions  of  pure  sugar.  If  a  represent  the  quantity  of 
sugar  dissolved  in  oue  part  of  water  in  the  syrup  under 
examination,  and  l>  the  quantity  of  sugar  contained  in  a 
solution  of  pure  sugar,  then  =    is  the  coefficient  of  super- 

saturation,  which  averages  about  1-2.  The  results 
obtained  are  given  in  the  following  table  : — 


Temp. 

of 
Masse- 
cuite. 


Bfassecuite. 


Rotation    \\  ater, 


Quotient 


Strained  Syrup. 


Rotation.  Water,   Quotient 


Coefficient 
of 
Saccha- 
rose. 


Crystals. 


Pi  r  i     nl 
Of  M:i". 


PerCent. 
of  Sugar. 


Shortly  before  formation  of  "  grain  ' 

,■ 
■J  hrs.  -"'  nun.  after  .. 
_'  hrs.  55  nun.  ,.  ,. 
3  hrs.  In  min.      ..      ,. 

>  hrs.  W  nun 

v  hrs.  55  min.     ..      ,.  ,. 

.*.  Iirs.  25  min.      ,. 

6  hrs.  In  min 

\i  lii^i  barging 


74 

74'1 

7+ 

7f  I 

71 

7^-:; 

71 

70-0 

72 

79M 

72 

sn-7 

63 

81-3 

71 

SO  : 

73 

Sfl 

77 

S5-6 

1--  13 
17-71 
14-57 
16-25 


91-1 

•.iirs 
91-6 

•.HT, 


'.hi-:. 
91-2 
91-6 
91 


73-0 
71-3 
71-S 
70-5 

7lrn 

68  i; 

69'0 
08-0 


li'-l 
20  "5 


ini'l 
89-7 

S7ii 
85 -:i 

Sf7 

si'  I 
SII'll 
SII'll 


1-2, 

1*£6 

1-11 

19*6 

1-07 

]s-,i 

1-21 

23  -5 

1-23 

34-11 

1-29 

.'(7-7 

1-1* 

S8'5 

1-2S 

IS'7 

1-30 

55  •» 

25*0 
24'S 

32-2 

12-!' 
til-l 
17-7 
.-,7  -!l 
Ht-3 


Pentose,  A  New  [from  Wood-Sugar  Molasses]  :   Lyxi 
Acid  mid  Lyxitol.     (J.  Bert  rand.     Hull.  Soc.  Chim.  1896, 
15,  [3],  592—594. 

I  ins  paper  confirms  the  work  of  Fischer  and  Bromberg 
(Ber.  29,  581).  In  addition  to  lyxonic  acid  and  lyxose, 
lyxitol  was  prepared  by  tin-  further  reduction  of  lyxose, 
and  obtained  in  the  form  of  a  syrup.  Lyxitol  does  not 
readily  yield  an  aeetal  (with  lien/aldehyde,  for  example), 
differing  in  this  respect  from  xylitol.  As  regards  lyxonic 
acid,  its  strychnine,  quinidine,  barium,  and  strontium  salts 
are  crystalline ;  the  lead,  zinc,  and  calcium  salts,  amorphous. 
In  conclusion,  a  method  is  described  for  preparing  xylouic 
acid  in  quantity  from  the  waste  molasses  of  crystallised 
wood-sugar  manufactories. — II.  T.  P. 

Wood  Gum,  Composition  of.     S.  W.Johnson.     J.  Amer. 
Chem.  Soc.  1896,  214-222. 

1.  From  Maize. — Ground  maize  cobs  were  digested  for 
24  hours,  with  frequent  agitation,  in  a  mixture  of  1  vol.  of 
concentrated  ammonia  and  7  vols,  of  water,  filtered,  washed 
to  remove  ammonia,  and  digested  for  48  hours  with  7  per 
cent,  caustic  soda  solution.  The  filtered  extract  was 
mixed  with  twice  its  volume  of  93  per  cent,  alcohol.  The 
precipitate  was  washed  until  the  washings  were  neutral  to 
test  paper,  then  stirred  up  with  dilute  hydrochloric  acid, 
again  washed  with  dilute  alcohol  until  neutral,  and  finally 
treated  with  absolute  alcohol  and  ether,  and  dried  over 
sulphuric  acid.  About  25  per  cent,  of  white,  easily  powdered 
material  was  thus  obtained,  which  answered  to  Thomson's 
description  of  wood  gum. 

It  was  not  turned  blue  by  iodine.  Agitated  with  pure 
water  at  ordinary  temperatures,  a  0- 14  per  cent,  solution 
was  obtained,  neutral  in  reaction.  Boiled  with  water  for 
six  hours  the  solution  containedo-44  per  cent,  of  dissolved 
substance,  which  very  slightly  reduced  Fehling's  solution. 
It  was  neutral,  gave  no  precipitate  with  normal  lead  acetate, 
lint  a  heavy  floeculent  precipitate  with  basic  lead  acetate. 
The  average  of  three  closely  agreeing  analyses  gave  : 
Carbon,  39'09;  hydrogen,  6-73;  ash,  0-61;  moisture, 
13' 51  ;  from  which  the  composition  of  the  dry  and  ash-free 
substance  works  out  as  according  with  the  formula  C5H804. 

By  hydrolysis  a  syrup  was  obtained,  which,  after  seeding 
with  a  little  pure  xylose,  in  a  few  days  nearly  solidified  to 
a  mass  of  crystals,  which,  when  washed  with  alcohol  and 
dried,  melted  at  153°  C.  The  cobs  of  Indian  corn  therefore 
yield  very  pure  xylan,  C5H304.  Earlier  analyses  of  wood 
gum,  leading  to  the  incorrect  formula  C6H10O5,  were  pro- 
bably made  on  imperfectly  dried  material. 

2.  From  Birch  Wood. — Preparations  obtained  from  the 
wood  of  the  American  white  or  grey  birch,  Betula  alba, 
differ  in  composition  from  the  xylan  of  maize  cob.  Analysis 
points  to  the  formula  C4H603.  The  gum,  when  hydrolysed, 
yields    a    syrup   from    which  a    very  small   proportion    of 


—A.  K.  M. 

crystals    can   be    separated,   which   do    not   appear   to   be 
increased  in  quantity  by  seeding  with  xylose  crystals. 

3.  From  Vegetable  Avory.— According  to  Reiss,  this 
substance,  the  fruit  of  Phtftelephas,  yields  about  71,  per  cent, 
of  yellowish-brown  gum,  soluble  in  water,  levo-rotatory, 
and  readily  hydrolysed,  yielding  uianuose.  Kriss  also 
obtained  another  carbohydrate  as  a  white  amorphous 
powder,  which  was  found  to  swell  and  partially  dissolve  in 
water,  reducing  Fehling's  solution;  this,  which  lie  termed 
seminin,  also  yielded  maunose  on  hydrolysis.  A  quantity 
of  refuse  vegetable  ivory  received  by  the  author  with  tin- 
information  that  "it  had  been  used  as  a  food  for  cattle, 
which  ate  it  with  great  relish  and  fattened  upon  it,"  was 
subjected  to  "  fodder  analysis,"  with  the  following  percentage 
results:— Water  (at  100°  C),  18 '78;  ash,  1-uS;  crude  fat 
(ether  extract),  0-70j  albuminoids  (X  x  6-25),  3-:t7; 
crude  fibre,  7 -50;  nitrogen-free  extract  (by  difference) 
r.s-.-,;. 

Turnings  of  the  materials  were  treated  with  ammonia,  as 
described  above  for  maize,  then  extracted  with  10  percent, 
potash  solution,  aud  the  insoluble  residue  with  a  weaker 
solution.  From  each  extract  the  gum  was  precipitated  by- 
alcohol  in  two  fractions,  and  the  four  preparations  thus 
obtained  were  purified,  and  two  of  them  were  analysed  in 
au  air-dry  condition.  The  results  yielded  by  the  second 
fraction  of  gum  from  the  first  extraction  closely  correspond 
with  the  theoretical  figures  for  pure  mannan,  Cr,H10O5 ;  the 
first  fraction  of  gum  from  the  second  extraction  contained 
about  0-5  per  cent,  less  carbon,  pointing  to  the  presence  of 
another  carbohydrate. — L.  A. 


Dulcine  (Sucrol),  Detection  of.  in  Beverages.     Jorissen. 

Revue  Chim.   End.   1896,  7,  [77],  134. 

See  under  XXIII.,  page  620. 

Sugar  in  Spain.     Ch.  of  Commerce  J.,  July  1896,  12:.. 
Sec  under  Trade  Report,  page  628. 

Honey,  Examination  of.   E.  Beckmann.    Zeits.  Anal.  Chem. 
1896,  35,  [3],  263. 

See  under  XXIII.,  page  622. 

PATENT. 

Soluble  Starch,  An  Impd.  Process  for  Preparing.  J.  Kanto- 
rowicz,  Breslau,  Germany.  Eng.  Pat.  5844,  March  16, 
1896. 

Tins    patent   refers    to   the   separation   of    soluble    starch 
(rendered  soluble  in  any  desired  manner)  from  its  solution. 
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This  is  effected  either  by  the  addition  of  magnesium  sul- 
phate to  the  solution  or  by  subjecting  the  latter  to  a 
temperature  of  —20   for  about  10  liours. — A.  K.  M. 

XVII.-BREWING.  WINES.  SPIRITS.  Etc. 

Sugars   [Maltose,  ^cJ],   Ammonia    Derivati  es  of  Certain. 

i,   \.l.,,l.r\    de  Bruyn  and   F.  H.  van  Leent.     It.  tr.  ch. 

P.  B.  14,  134. 
Maltose. — 20   grms.   of   finely-powdered   maltose   are  dis- 
solved in  I  of  methyl  alcoholic  ammonia,  saturated  at 
,  ,   ,-,  i  i    of  B  II  ,  i   and  sel   to  crystallise 

(a    less    col id    product   is   obtained   by   replacing    the 

methyl  bj  ethyl  alcohol).  Water  is  eliminated  in  the 
reaction  and  mallosamine  formed.  The  latter  is  com- 
paratively stable  j  it  does  not  lose  ammonia  in  dry  air,  and 
may  be  recrystallised  from  hot  methyl  alcohol,  from  which 
it  separates  in  needles,  melting  at  165°  C.  with  decomposi- 
tion,    [a],  =  +   110°. 

Galactose  yields  two  derivatives:  — (1.)  Ammonio- 
aalactosamine  (C6H,(,05(NH3)s),  in  croups  of  nee, lies, 
m.  pt.  113° — 111  C.  Tins  body  is  very  unstable  and 
gradually  gives  off  its  ammonia.  [a]„  =  si;  '■'•,  diminish- 
ing in  two  days  to  G'-i  -5,  at  which  [value  it  remains 
sensibly  constant.  (2.)  Galactosamine,  C6H„NOs,  obtained 
from  the  mother  liquor  of  the  preceding  compound,  crystal- 
lises in  long  needles,  m.  pt.  in  (  I.  It  is  stable  and  may 
be  crystallised  from  boiling  methyl  alcohol.  [o]n  =  til  ••'!. 
very  slowly  diminishing  to  58°'3.  The  fixation  of  a  second 
molecule  of  ammonia  by  this  body  is  more  or  less  prevented 
by  the  presence  of  water,  r,nd  does  not  take  place  at  all  in 
an  alcoholic  solution  containing  80  per  cent,  of  water. 

Xylose  yields  an  osamine  (C5HnN04)  melting  at  130°  C. 
with  decomposition.  [«]»  =  — 18°"8,  whiehrises  to  0  -46 
in  a  fortnight. 

Arabinose  forms  a  verj  stable  osamino,  m.  pt.  12-1  C, 
which  is  extremely  soluble  in  alcohol.  It  may  he  precipi- 
tated by  the  addition  of  ether. 

Ehamnose  also  furnishes  an  osamine.  and  at  the  same 
timejSxes  a  molecule  of  alcohol.  I'he  resulting  compound 
has  the  formula  <  t',,11,  \<  >,t_<  TU  >II.  It  may  be  re- 
crystallised  from  absolute  alcohol.  It  melts  at  116  ('..and 
loses  ammonia  and  alcohol  even  at  comparatively  low 
temperatures.  [a]„  =  +  38\  The  corresponding  (ami- 
pound  with  ethyl  alcohol  fuses  ;l,  80°  C.     [a]„  =  +  28  . 

—II.  T.  P. 

Spirit,  Direct  Production  of  Good,  from  Asphodel  and 
Squill  with  the  use  of  Pure  Cultivated  Writ.  Yeast. 
Riviere  and  Bailhacke.  J.  de  la  Distillevie  Francaise, 
13,(0.609. 
The  authors  have  previously  shown  that  in  order  to  ibtaiu 
alcohol  of  good  quality— that  is,  free  from  the  greater  part 
of  the  commonly  occurring  impurities — from  beet  juice,  it 
is  not  sufficient  to  merely  employ  pure  cultivated  wine- 
yeast  for  the  fermentation,  but  that  an  essential  condition 
is  the  clarificati  in  of  the  juice  with  1  per  cent,  of  slaked 
lime,  which  effects  the  removal  of  objectionable  nitrogenous 
matters.  \  similar  method  applied  to  asphodel  (Asphode- 
his  ramosus)  and  squill  (Scilla  maritima)  has  also  given 
good  results.  These  plants  arc  very  abundant  in  Algiers 
and  Tunis,  and  the  alcohol  prepared  from  them  in  the 
ordinary  way  is  of  very  low  quality.  In  the  method 
adopted  bj  the  author-,  the  plants  were  out  up,  tre  ited  with 
hot   water,  and  submitted  to    diffusion.     The  liquor   was 

boiled  and,  when  cold,  treated  with  -  per  cent,  of  lime  :   the 

precipitate  was  iih,  red  off  after  48  hours,  and  the  excess  of 
lime  precipitated  with  sulphuric  acid.  The  exhausted 
residues  were  ground  fine,  boiled  with  -  per  cent,  of 
sulphuric  acid  to  convert  the  G larch  into  fermentable  sugar, 
tillered,  supersaturated  with  lime  so  as  to  have  z  per  cent, 
excess  of  the  latter,  and  the  treatment  continued  as  above. 
The  two  extracts  were  then  mixed,  sterilised,  and  fermented 
with  pure  wine-yeast.  When  the  fermentation  was  finished, 
the  product  was  distilled,  and  a  spirit  obtained 
;  ist,..  On  analysis,  it  was  found  to  contain  considerable 
quantities  of  aldehyde,  but  no  furfurol.  and  only  traces  of 
the  higher  alcohols. — A.  K.  M. 


linn-  i, rain  :  A  Fur  Practical  Remarks  and  Experiences. 
A.  J.  Groom.  J.  Fed,  Inst.  Brewing,  1896,  2,  320 — 332. 
Tin  author  describes  a  short  brewing  of  55  quarters  oi 
grist,  of  which  -j."i  per  cent,  was  maize  grits,  with  Billing's 
convener  (this  Journal,  1892,  628).  14  quarters  of  maize 
grits  and  '2  quarters  of  ground  malt  (for  the  purpose  of 
adhesion)  arc  placed  in  one  division  of  a  double-chambered 

hopper,    the    remaining    39  quarters    of    milt    being    ground 

intothe  second  division.     The  converter  contains  50  barrel* 

of  water;  when  the  latter  is  raised  to  120"  — lL't  F.,  the 
maize  grits  are  run  in,  the  machinery  is  set  in  motion,  and 
the  temperature  increased  to  ISO  F.  The  mixture  is 
allowed  to  stand  a  short  time,  and  the  steam  turned  on  full 
into  the  jacket  in  order  to  hurst  the  starch  cells.  Some 
grits  require  a  temperature  of  r.t.v  I-'.,  others  200  F.,  before 
being  gelatinised.  The  higher  temperature  is  maintained 
for  i'n  minutes  and  subsequently  lowered  to  the  pom' 
required  for  striking  the  malt.  The  ground  malt  is  then 
passed  in,  and  the  contents  of  the  converter  run  into  the 
mash  tun.  ('arc  should  he  taken  over  this  operation,  as  the 
fine  grits  may  be  forced  into  the  slots  of  the  false  bottom 
of'the  mash  tun.  Brewings  conducted  in  the  above  manne) 
yield  an  extract  of  97 — 98  lb.  per  quarter.  The  worts  were 
generally  cleaner  than  when  malt  alone  was  used,  and  there 
was  less  deposit  on  the  coolers,  fermenting  vessels,  and 
racking  tanks.  Satisfactory  fermentations  are  said  to  have 
resulted  ;  the  ales  are  far  more  quickly  acted  on  by  linings, 
and  are  sounder  and  finer  than  malt  beers. —J.  L.   I!. 


Slack  Malt.     X.  Van  l.aer.     J.  Fed.  Inst,  of  Brewing, 
1896,  2,  363—373. 

In  the  author's  opinion,  malt  containing  more  than  I  per 
cent  ol  moisture  should  not  be  used  for  brewing  by  the 
infusion  system,  since  turbidity  arising  from  slack  malt  is 
frequently  met  with  in  this  method  of  working.  In  order  to 
establish  the  cause  of  dimness  |n  a  sample  ol  beei 
filtered,  and  if  the  filtrate  be  clear,  the  turbidity  is  due  to 
the  presence  of  yeast  ;  if  the  filtrate  is  cloudy  a  lew  drop, 
of  iodine  should  be  added  as  a  test  for  erythrodcxtrin. 
Should  the  beer  clarify  on  heating,  the  turbidity  probablj 
arises  from  hop  resin  or  glutin  ;  the  resinous  turbidity  dis- 
appears when  the  beer  i-  treated  with  linings,  whilst  that 
arising  from  glutin  remains.  If  the  filtered  beer  is  still 
cloudy  when  warmed,  the  turbidity  is  to  he  ascribed  to  the 
presence  of  deleterious  organised  ferments. 

In  Belgium,  slack  malt  is  worked  by  the  decoction 
system  known  as  "  Dickniaischc "  or  "thick  mash," 
whilst  in  Germany  the  " Dickmaische "  is  used  in 
bination  with  the  "  Lautermaische "  (the  milky  and 
sedimentary  wort  in  the  tun  after  mashing),  The 
principal  feature  of  the  Belgian  method  consists  In  the 
drawing  off  of  the  "  Lautermaische "  from  the  mash  and 
treating  it  in  the  copper  in  various  ways.  I'he  following  is 
the  method  generally  employed  :  —  The  grist  is  mixed  in  the 
mush  tun  with  sufficient  cold  water  to  moisten  the  whole. 
Whilst  the  rakes  are  kept  in  motion,  the  good-  are  raised 
to  a  higher  temperature  by  the  addition  ot   hot  water.      The 

milky  liquid  is  drawn  oil  and  conveyed  to  the  copper, where 
it  is  subjected  to  a  sacchtirification  temperature  for  a  time 
sufficient  to  allow  of  the  complete  conversion  of  the  starch, 
the  temperature  being  subsequently  raised  to,  and  main- 
tained al,  1 7  ">  F.  for  some  time.  While  this  ■•  Canter- 
maische"  is  in  the  copper,  water  is  again  run  into  the  mash 
tun,  at  a  temperature  high  enough  to  complete  the 
saccbarification  of  the  remainder  of  the  starch  of  the  malt. 
i  )ne  or  two  of  the  sedimentary  worts  an'  taken,  according  to 
the  quantity  oi  material  used.  The  "  Lauiermaischi  'from 
the  copper  is  filtered    through  the  goods  in  the  mash  tun 

after  the  Saccharified  want  has  been  Hill  off. 

flu  combination  of  the  •■  Dickmaische"  with  the  "  Lau- 
termaische" referred  to  above,  consists  of  drawing  off  a 
quantity  of  mash  and  ra;siug  jt  to  the  boiling  point  in  the 
copper,  after  the  mixing  operations  in  the  mash  tun  un- 
complete, and  then  returning  il  to  the  mash  tun  to  raise 
the  temperature  oi  the  whole  mash. 

The  nuthor  questions  the  use  of  mechanical  devices  for 
oxidising  the  wort  whilst  in  the  copper,  when  malts  hiving 
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a  tendency  to  glutinous  turbidity  are  used.  When  a  dried 
and  warm  malt  is  ground  and  used,  it  produces  clear  worts, 
whereas,  if  it  be  allowed  to  remain  before  being  worked, 
the  converse  occurs. 

Malt  requiring  re-drying  should  be  placed  on  the  kiln  and 
kept  at  a  temperature  of  120°  F.  for  10  or  12  hours,  the 
"  louvres "  being  left  open  to  allow  of  the  escape  of  any 
moisture.  At  the  end  of  this  time  the  temperature  >hould 
be  gradually  raised  in  3  or  4  hours  to  175°  F.,  and  this 
heat  maintained  for  4  hours.  The  temperature  should  sub- 
sequently be  raised  to  180  or  190°  F.,  and  kept  at  this 
for  5 — 12  hours,  according  to  the  quality  of  the  malt  treated. 
Re-drying  never  entirely  removes  all  defects  of  slack  malt, 
and  care  should  be  taken  to  prevent  slackness  by  carefully 
storing  the  malt. — J.  L.  B. 

Compound  Ethers  produced  by  Yeast  from  Green  Malt 
and  Wort.  P.  Lindner.  Wochenschr.  ftlr  Braaerei, 
1896.  552—553. 

When  green  malt  is  kept  in  a  vessel  with  a  plentiful  supply 
of  air,  a  strong  odour  of  compound  ethers  is  developed.  If 
the  grain  be  examined,  a  quantity  of  yeast  cells  will  be 
found  adhering  thereto,  which  resemble  Saccharomyces 
Anomalus.  This  yeast,  when  grown  in  wort,  is  known  to 
produce  a  quantity  of  these  ethers.  A  noteworthy  obser- 
vation is  that  the  compound  ether  appears  to  act  as  an 
antiseptic. 

The  author  has  observed  the  production  of  compound 
ethers  by  many  varieties  of  yeast.  Saccharomyces  Apicu- 
lalus,  when  grown  in  a  well  aerated  solution  of  dextrose, 
Save  a  [  lentiful  amount,  but  when  grown  in  non-aerated 
wort,  hardly  a  trace.  This  vcast  has  been  recommended 
for  estimating  dextrose;  the  author  is  inclined  to  prefer 
Saccharomyces  criguns,  which  does  not  yield  any  compound 
ether. — A.  L.  S. 

Beer,  Light,  Brilliant,  and  Sparkling  ;    The  Preparation  of. 
O.  Reinke.     Wochenschr.  fiirBrauerei,  1896.  548. 

A  light,  brilliant,  and  sparkling  beer  is  produced  in 
many  districts  of  Germany  from  various  materials.  In 
East  Prussia  the  moderate  local  barley  is  used,  but  in  ■ 
districts  only  the  best  barley  malt,  though  usually  with  the 
addition  of  some  raw  grain  or  sugar ;  the  grain  being 
usually  rice,  and  the  >ugar  ordinary  cane  sugar. 

All  these  beers  are  lager  beers,  and  the  leading  principles 
underlying  their  preparation  are:  short  time  of  boiling  both 
the  mash  and  the  wort,  and  protracted  fermentations  at  low 
temperatures.  It  is  also  found  advantageous  to  harden 
the  masbing  water  with  gypsum. 

In  using  maize  there  is  great  danger  of  producing  a  raw 
taste,  unless  the  grain  be  carefully  de-germed.  Thin  barley 
and  a  very  slightly  grown  barley  malt  are  also  used.  These 
raw  grains  are  conveniently  added  in  the  mash  copper. 

The  author  does  not  recommend  the  employment  of  a 
low -fermentation  yeast,  and  states  that  he  knows  breweries 
that  have  used  Saaz  yeast  and  not  found  it  satisfactory. 

—A.  L.  s. 

Malt,  The  "  Withering"  of,  in  Pneumatic  Mailings. 

O.  Reinke.  Wochenschr.     fur  Brauerei,  1896,  606 
The    author  considers    the    difficulty  which  is  experienced 

in  satisfactorily  "  withering  "  malt  in  pneumatic  malting 
drums,  is  due  to  the  expulsion  of  carbonic  acid  by  the  large 
volumes  of  air  which  have  to  be  passed  through  the  drums, 
and  he  proposes  to  remedy  this  by  drawing  air  for  wither- 
ing, from  the  fermenting  cellars,  where  no  difficulty  would 
be  experienced  in  obtaining  any  quantitv  of  carbonic  acid. 

—A.  L.  S. 

Oxalic -Acid,  Free ;  On  tie  Influence  of  Temperature  on 
the  Formation  of.  by  Aspergillus  Niger.  C.  Webmer. 
Ber.  d.  Deutsch.  Bot.  Gessl.  1891,  163. 

Fkee  oxalic  acid  is  only  produced  at  low  temperatures, 
although,  if  chalk  be  added,  a  quantity  of  oxalate  is  pro- 
duced at  the  higher  temperature. — A.  L.  S. 

Malt,  Estimation  of  Diastatic  Power  in.     W.  G.  Sykes 

and  C.  A.  Mitchell.     Analyst,  1896,  21,  122. 

See  under  XXIII.,  page  021. 


Malt,  A    Method  for  the  Determination  of  the  Diasto 
Capacity  of.      A.  R.  Ling.     J.  Fed.  Inst.  Brewing,  1896, 
2,  335. ' 

See  under  XXIII.,  page  621. 

Beer  Wort,  Nitrogenous  Compounds  contained  in,  Quanti- 
tativt  Separation  of.  II.  Schjerning.  Zeits.  Anal. 
C'hem.  1*96,  35,  [3],  285. 

See  under  XXIII.,  page  621. 

Bed   Wines,   Detection  of  Foreign    Colouring  Matters  m. 
A.  Belar.     Zeits.  Anal.  Chem.  1896,  35,  [3],  32  . 

See  under  XXIII.,  page  6 1 9. 

Denaturing  Alcohol  [Alcohol  Incandescent  Lamps'], 

C.  Jacquemin.     Comptes  rend.  122,  [25],  1502, 

See  under  II.,  page  581. 

Barley   and    Malt,    Phosphoric   Acid  in.      A.   Fernbach. 

J.  Fed.  Inst.  Brewing,  1896,  II..  128. 

N   i   under  XXIII.,  page  621. 

I        r  in  France,   The  Production  of.     Board  of  Trade  J., 
.June  1896, 

See  under  Trade  Report,  page  02  7. 

PATENTS. 

Alimentary     Liquid,     An     Improved.        J.    H.     Hooker, 
Buckingham.     Fog.  Pat.  11,613,  June  14,  1895. 

A  weiKT  is  prepared  from  malt,  but  in  place  of  hot 
water,  warm  peptonised  milk  is  used,  or  milk  which  is 
undergoing  peptonisation.  The  wort  is  separated  from  the 
grains  in  the  usual  way,  and  boiled  either  with  or  without 
hops.  Beer  is  then  prepared  from  the  boiled  wort  in  the 
usual  manner  — A.  I..  S. 

Brewers1  Mash,  Method  and  Apparatus  for  Treating. 
V.  Lapp.  Leipzig-Lindenau,  Germany.     Bng.  Pat.  14,482, 

July  so.  is;'.'.. 
The  apparatus  consists  of  a  rotary  perforated  cylinder, 
within  which  is  a  worm  conveyor  and  a  hollow  perforated 
shaft.  The  cylinder  is  surrounded  by  a  casing  provided 
with  exit  pipe  for  the  wort  and  fitted  with  steam  or  hot- 
r  jacket.  The  mash  is  introduced  through  a  pipe 
at  one  end  of  the  apparatus,  and  as  it  travels  along  the 
perforated  cylinder,  the  wort  drains  into  the  outer  casino- 
and  is  carried  away  through  the  exit  pipe.  Whilst  the 
grains  are  being  propelled  along  the  cylinder,  thev  are 
washed  by  the  water  passing  through  the  spray  holes  of 
the  hollow  shaft.  -A.  K.  M. 

"  Draff"  or  Spent  Grains,  Brewers'  and  Distillers', 
Utilisation  of.  It.  1>.  Bailey,  Gloucester,  and  Ij.  P.  Ford, 
London.  Fug.  Pat.  17SS.  Jan.  2a,  1896. 
The  spent  grains  are  mixed  with  water  and  heated  to 
boiling.  The  product  is  cooled  to  below  60°  and  treated 
with  diastase,  malt  extract,  or  "  taka-moto  "  to  convert  the 
starch  into  maltose  and  dextrin.  Sulphuric  or  other 
suitable  acid  (about  1  per  cent.1  is  then  added  and  the 
liquor  boiled  for  30  minutes  ;  the  maltose  and  dextrin  are 
converted  into  dextrose,  and  a  large  proportion  of  the 
cellulose  of  the  husk  is  converted  into  "  fermentable 
furfuroid  sagars."  After  neutralising,  the  liquor  is  settled 
and  mixed  with  the  ordinary  wort,  or  may  be  used  for  other 
purposes. — A.  K.  M. 


XYIiL— FOODS;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.-)—  FOODS. 
Margarin  Manufacture  in  France.  A.    SI.  Villon.    Monit. 

prod.  Chim.  1896,  4. 
Tin:  separation  of  the  liquid  olein  from   the  solid  fat  of  the 
tallow  (premier  jus)   is   effected   by  pressing   the   mass — 
previously  formed   into  flat   cakes,  20  x  .18  x  2  cm. — in  a 
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hydraulic  press,  some  200  of  the  cakes  being  treated  at  a 
time  in  layers  of  five,  separated  by  linen  cloths,  warmed  to 
50°  C.  The  oiein  begins  to  run  from  the  heat  <>f  the  cloths 
al !,  and  pn  Bsure  is  only  applied  when  the  flow  diminishes. 

The  oleomargarin  forms  a  yellow  crystalline  mass,  the 
chief  market  for  which  is  Rotterdam.  The  residual  solid 
fat  is  used  for  candle-making.  To  work  the  oleo  up  into 
margarin,  it  is  churned  along  with  milk  and  cotton-seed 
oil,  arachis  orsesameoil,  warmed  to  15  C.  (the  melting 
point  of  the  oleo),  the  proportions  varying  with  the  quality 
desired  anil  the  season  : — 

Oleomargarin BOO  kilos,  or  500  kilos. 

■  I  oil tun       .,        50 

Mill SOOlitres     SOOlitres. 

In  winter,  30—40  per  cent,  of  oil  is:  used,  whereas  in 
summer  it  is  sometimes  entirely  omitted.  The  function 
of  the  oil  is  to  impart  a  buttery  consistency  to  the  product. 
Churning  takes  about  two  hours,  and,  when  ended,  the 
margarin  is  emptied  into  an  inclined  trough  leadiDg  to  a 
large  tub.  Cold  water  is  sprayed  on  to  the  margarin  during 
its  descent,  to  produce  granulation,  and  after  floating  in  the 
water  of  the  tub,  tin-  margarin  i-  collected  in  sieves  and 
left  to  drain  in  a  perforated  vessel  for  a  couple  of  hours. 
Subsequently  it  is  kneaded,  to  express  the  milk  and  render 
the  mass  homogeneous,  in  machines  like  ordinary  butter- 
workers,  and  is  finally  made  up  in  i-kilo.  pats. 

Ice water  is  sometimes  used  in  the  cooling,  hut  is  not 
so  suitable,  hindering  the  development  of  the  true  margarin 
flavour  produced  in  the  slight  fermentation  allowed  to  occur 
before  the  mass  is  drained.  The  best  results  are  obtained 
when  the  margarin  encloses  a  small  proportion  of  milk  in 
setting,  for  which  purpose  the  water  should  not  be  ton  cold. 

"  In  order  to  impart  the  characteristic  flavour  of  butter, 
the  product  is  moistened,  whilst  draining,  with  a  small 
quantity  of  ferment  obtained  from  fermentation  cultures 
from  good  butter." 

It  is  stated  that  the  agents  of  margariti-inakers  persuade 
agriculturi-t-  tint   an  .admixture  of  •".  or   In   per  cent,  of 
their  article  to  butter  is  both   innocuous   and   undetecti 
with  the  result  that  as  much  as  .',n  per  cent,  of  some  butters 
consists  of  margarin.  — C.  S. 

Milk,  Determination   of   Lactose  in,  by    Double    Dilution 

and  Polarisation.     H.   W.  Wiley   and  E.    E.    Kwell.     J. 
Amer.  Chem.  Soc.  1896,  18,  [5],  128. 

See  under  XXIII.,  page  622. 

Butter,  Dtti,  lion  of  Borax  in,    Planchon  and  Vuafflart. 

Journal  de  Pharm.  et  de  Chim.  1396,  4,  [2],  49. 

See  under  XXIII.,  page  619. 

Honey,  Examination  of.     E.  Beckmann.     Zeits.  Anal. 

Chem.  1896,  35,  [3],  263. 

See  under  XXIII.,  page  622. 

Gluten  in  Mud.  Determination  of.     M.  Balland.     Comptes 

rend.  1896,123,  [-]•  13G. 
See  under  XXIII.,  paye  622. 

PATENTS. 

Fat  in  Milk  mid  other  Articles,  Improvements  in  Appa- 
ratus tor  Determining  Volumetrically  the  Amount  of. 
A.W.Stokes,  London.     Eng.  Pat  12,184,  June  24,  1895. 

See  under  XXIII.,  page  622. 

Mm!,  /Sutler,  Cheese,  and  other  Animal  and  Vegetable 
Substances ;  Impts.  in  tin  Method  of  ami  in  Means 
and  Appliances  for  Preserving.  .1.  II.  Fitter,  London. 
Eng.  Pat  13,00*',  July  a,  1895. 

fin.  meat  is  stored  in  an  air-tight  room  strong  enough  to 
sustain  a  vacuum.  The  room  is  encased  by  an  external 
chamber  tilled  with  charcoal,  asbestos,  or  other  uon- 
i  ondticting  substances. 

file  meat  i-  tirst  cooled  and  then  placed  in  the  previously 
cooled  room,  the  door  of  which  is  then  at  once  closed  and 
rendered    air-tight.     A  more  or   less  complete  vacuum   is 


then  produced  by  an  air-pump.  The  cooling  is  effected 
by  the  ammonia  refrigerating  process,  the  Cold  pipes  being 
arranged  in  the  inner  chamber. 

Although  cooled,  the  meat  is  aevet  i  tually  fro/en,  and 
therefore  keeps  in  better  condition  than  by  the  old  plan 
of  freezing. — L.  de  K. 

Cocoa  Compounds,  Impts.  in  tin  Manufacture  of .  < '.  Imray, 
London.  From  ( '.  Rach,  Chicago,  U.S.A.  Eng.  Pat. 
14,250,  July  26,  1895. 

A  WEIGHED  quantity  of  cane-sugar  is  dissolved  in  about 
one-tenth  of  its  weight  of  water  at  a  temperature  of  280° — 
I'.,  and  about  an  equal  weight  of  cocoa  is  added, 
and  the  whole  mixed  at  ibis  temperature.  After  about 
30  minutes  the  temperature  of  the  mixture  is  reduced  to 
2-10  1'.,  and  four  times  it-  weight  of  milk  added;  this  i- 
thoroughly  incorporated  and  the  temperature  raised  to 
240  F.  The  product  is  then  evaporated,  at  first  under 
ordinary  pressure  and  finally  in  vacud,  until  a  dry  mass  is 
obtained.     This  forms  the  new  product. — A.  L.  S. 

Germ  [  Wheat }  Extract,  Impts.  in  the  Manufacture  of.  A. 
Mi.  key  Parker,  London.     Fug.  Pat.  1 1,681,  Aug.  1,  1895. 

100  LB.  of  germ  of  wheat  are  mixed  with  40  gallons  of 
water  at  100  P.,  and  300  grains  of  bicarbonate  of  potash 
are  stirred  in.  After  keeping  the  whole  at  this  tempe- 
rature for  1|  hours,  the  mixture  i-  strained  and  the  residue 
onee  more  treated  with  15  gallons  of  water  at  100    1'. 

The  mixed  liquor,  after  adding   1   lb.  of  a  preservative 

compound,  such,  e.g.,  as  a  bi  iced  in  a  settling  vat 

and   kept   at  a  low  temperature  for  is — 24   hours.      The 

i    liquid  is   then  drawn  off  and  evaporated  at    130    1. 

until  it  has  acquired  a  suitable  density,  and.  after  filtei 

i  extract  of  malt  are  added.  The  extract 
is  then  ready  to  be  tilled  in  tins,  and  may  be  used  for 
making  bread  biscuits,  and  certain  aerated  beverag 

—  L.   de    K. 

Alimentary    Extract,    The    Manufacture   of  a    Neva.     E. 
Kressel,  London.     Eng.  Pat  15,885,  Aug.  23,  It 

Bkewers'  yeast,  preferably  bottom  yeast,  is  washed  three 

times    in    pure  water.      The  mixture  is  strained    and    then 
subjected  to  a  temperature  not  exceeding  58    ('.,  preferably 
iruij,  to   kill   the   yeast  cells,  but    not    to   Coagulate  the 
albuminoids. 

After  being  heated  for  three  hours,  the  mass  is  tillered, 
and  the  filtrate  evaporated  to  the  consistency  of  a  paste. 
If  a  powdered  extract  be  desired,  filtering  is  omitted,  and 
after  complete  drying,  the  mass  is  ground. — L.  de  K. 

/;.  verage  from  the  By-Products  of  Dairies,  The  Prepara- 
tion of  a.  A.  Bernstein,  l'  many.  Eng.  Pat. 
23,590,  Her.  9,  is:.., 

Tes  gallons  of  separated  milk  are  poured  iuto  a  vessel  and 
heated  to  35°,  when  rennet  is  added.  After  -tan. ling 
in  a  slightly  warm  place  for  two  hours,  the    curd    will     bi 

sullicientlyeontraeted.  and  the  whey  may  then  be  poured  off 

This  is  then  allowed  to  become  sour  to  a  point  at  which 
23  c  c.  require  1  .'>  c.c.  of  deci-normal  soda  for  neutralisation. 
The  same  object  may,  however,  be  obtained  by  adding 
to  the  whej  some  citric  or  other  suitable  acid.  The  liquid 
is  now  heated  in  steam  chambers  for  two  hours  to  complete 
the  coagulation  oi    the  and   the  albumin   is  then 

cooled  to  E  —  lo°  ('.,  and  filtered  through  thick  cloth.  The 
beverage  thus  produced  contains  the  protein  matter  onlj 
in  the  state  of  albumose  and  lactoprotein. — L.  de  K. 

Milk  Products,  Condensed,  Impts.  in  the  Manufacture  of. 
W.  I".  Maclaren  and  A.  Smith  Fleming,  both  of  Glasgow. 
Fug.  Pat.  2081,  Jan.  29,  Is1..... 

The  object  of  the  invention  is  to  prepare  a  wholesome 
condensed  milk  from  separated  milk.  40  galls,  of  the 
latter  are  mixed  with  28  lb.  of  sugar  and  condensed  to  about 
100  lb.    To  this  is  then  added  an  emulsive  compound 

ing  of  12  lb.  refined  beet  oil  (oleo  oil),  8  lb.    of    lime    water. 

1  lb.  of  corn  flour,  and  12  lb.  of  sugar.  The  emulsifying  i-. 
preferably,  carried  out  in  u  steam-jacket.  I  pan  provided 
with  an  agitator,  the  lime  water  being  gradually  added 
during  the  mixing  operation. — L.  de  K. 
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Meat  Ay  the  Help  of  Electricity,  Preserving.     A.  B.  Pinto, 

Rio  de  Janeiro,  Brazil.     Eng.  Tat.  2176,  Jan.  30,  1896. 

The  meat  to  be  preserved  is  immersed  in  a  30  per  cent, 
solution  of  common  salt,  and  a  continuous  current  of 
electricity  is  passed  through  the  solution.  In  from  10  to 
■20  hours  the  salting  is  complete,  and  the  meat  is  taken  out 
and  hung  up  to  dry. 

In  working  a  bath  of  3,000  litres  of  brine  in  which 
1,000  kilos,  of  meat  may  be  immersed,  the  current  maj 
of  100  amperes  with  an  E.M.F.  of  8  volts.  The  electrodes 
must  be  of  platinum,  since  if  other  metals  such  as  zinc  or 
iron  were  used,  salts  of  these  metals  would  be  formed, 
•and  would  be  injurious. — A.  L.  S. 

Milk,  Cream,  and  other  Liquids,  Impts.  in  Apparatus 
for  Sterilising  by  Means  of  Steam.  A.  T.  l'feiff,  Copen- 
hagen, Denmark.     Eng.  Pat.  7802,  April  13,  1896. 

The  inventor  points  out  the  various  drawbacks  in  sterilising 
milk  by  using  hot  water  as  the  heating  source. 

In  the  new  apparatus  as  the  source  of  heat,  steam  is 
employed,  and  by  means  of  an  inverted  U"SQaped  hell 
attached  to  a  close-fitting  lid,  it  is  compelled  to  pass  through 
the  apparatus  under  pressure  and  divide  itself  into  two 
streams,  so  that  the  liquid  under  treatment  will  receive  heat 
on  both  sides.  Suitable  pipes  are  provided  for  carrying  off 
the  condensed  steam. — L.  de  K. 

Margarine  or  Butler  Substitute,  Impts.  in  the  Method  of 
and  Apparatus  for  the  Manufacture  of.  J.  C.  Uhlenbrocli, 
Neuss,  Prussia.    Eng.  Pat.  8194,  April  18,1896. 

The  usual  ingredients  are  placed  in  a  churn,  and  when 
sufficiently  churned,  the  mixture  is  allowed  to  run  into  a 
trough,  where  it  is  not  treated,  as  usual,  with  cold  water,  but 
with  a  jet  of  cooled  skimmed  milk  or  butter-milk.  The 
stiffened  product  is  then  again  churned,  this  time  with  the  \ 
milk.  The  surplus  milk  flows  through  suitable  pipes  into  a  j 
receiver,  and  may  be  used  over  again  several  times. 

It  is   claimed  that   the    margarin   thus    produced   looks   | 
mere  like  butter,  has  a  nicer  flavour,  and  keeps  better. 

—  L.  de  K. 

Antiseptic  Preparations  for  the  Preservation  of  Animal  I 
and  other  Foodstuffs,  for  use  in  the  Manufacture  of  i 
Hatter. fur  ilw  Prevention  of  or  Removal,  of  Taint  from 
Animal  Food  Substances,  including  Beef,  Mutton, 
Bacon,  Fish,  Game,  Poultry,  and  for  use  in  the 
Production  of  Beers,  Light  Wines,  Aerated  and  yon- 
Alcoholic  and  other  Drinks,  and  for  other  Purposes ; 
Impts.  in  and  connected  with.  J.  Ascough, Handsworth, 
Stafford.      Eng.  Pat.  9345,  May  2,  1896. 

Tile  preparations  described  are  made  by  dissolving  sodium 
carbonate  and  common  salt  iu  a  small  quantity  of  water, 
adding  pure  boric  acid  with  sodium  biborate  or  calcium 
borate  or  "  tincal  sodium  borate,"  stirring  the  warm  mixture 
until  it  has  become  cold  and  has  assumed  a  tiuely  crystalline 
state,  drying  the  product,  and  grinding  it  to  a  powder. 
Various  proportions  of  the  different  ingredients  are  given. 

— L.  A. 

(5.)— SANITATION  ;   WATEPv  PURIFICATION. 
Carbonic    Acid,    Rapid    Determination    of,     in     Air    and 
Confined  Spaces.     M.    Henriet.      Comptes  rend.    1896, 
123,  [2],  125. 

See  under  XXIII.,  page  01 7. 

PATENTS. 
Sealer  Water,   A  Process  for  Treating,  with  the  Double 
Object    of    Improving      its      Sanitary     Condition     and 
Separating  and  Utilising  the  Substances  contained  in  it. 
E.  Dussan,  Paris.     Eng.  Pat.  12,388,  June  26,  1895. 
The  process  consists  of  the  following  successive  operations, 
viz. :— "  Spontaneous   decantation  "  ;  treatment  with  hydro- 
fluoric  acid   gas   and    fluoride   of  silicon ;  precipitation  by 
means  of  lime  ;  coagulation  of  the  fatty  matters   by  means 
of  successive  currents  of  compressed  air,  steam,  and  cold 
air. — L.  A. 


Sterilisation    and   Purification   of  Water   [Ozone],   Impts. 
in   and  Apparatus  for.     X.  Van  der   Sleen,   II 
Holland,  and   A.   Schneller,  Alfen,   Holland.     Eng.  Pat. 
16,308,  Aug.  30,  1895. 

Ozone  is  generated   according  to  Eng.  Pat.  23,297  of 

(this  Journal,  1895,  193).  The  present  invention  refers  in 
general  to  the  means  for  bringing  the  ozone  in  intimate 
coDtae)  with  thewater  to  be  sterilised  and  purified. 

i  (zone  is  admitted  at  the  bottom  of  a  chamber  containiug 
perforated  plates  at  intervals,  water  flowing  in  from  the  top 
through  the  plates  and  out  at  *e  bottom.  The  water  mav 
be  broken  up,  "  atomised  into  or  within  a  stream  of  ozone." 

— J.  C.  8. 

Water,  Softening  ami  Purifying,  Impts.  in  Apparatus 
for.  O.  Guttmann,  London.  Kug.  Pat.  11.739,  May  9, 
189G. 

Tim  hard  water  and  the  reagent  solution  are  admitted,  in 
regulated  proportions,  into  the  softening  tank,  in  which 
they  arc  heated  or  merely  agitated  together  by  any  suitable 
means  ;  the  softened  water  is  conveyed  by  an  overflow  pipe 
into  a  filter  consisting  of  a  long  trough-shaped  channel, 
divided  by  partitions  into  a  number  of  communicating  com- 
partments tilled  with  wood-wool,  wherein  it  is  clarified  for 
use. — 1..  A. 


(C.)— DISINFECTANTS. 

Quinosol  and  Diaphtlierine.     Journ.  Pharm.  Chim.  1896, 
3,  [10],  495— 496. 

Diavhthebine  is  a  compound  of  one  molecule  of  ortho- 
phenolsulphonic  acid  and  two  molecules  of  orthohydroxy- 
quinoline.  It  is  a  yellowish  crystalline  body,  readily  soluble  in 
water  and  melting  at  82°.  Its  aqueous  solution  gives  a  blue- 
green  coloration  witlt  ferric  chloride.  According  to  Vulpius, 
quinosol  is  potassium  oxyquinoline  sulphate.  The  two 
bodies  are  easily  distinguished  by  heating  on  platinum-foil ; 
the  former  burns  completely,  the  latter  leaves  a  residue 
containing  potassium.  An  aqueous  solution  of  quinosol  is 
coloured  green  by  ferric  chloride,  and  gives  precipitates  with 
HgCl3  and  lime  water.  The  value  of  a  sample  may  be  esti- 
mated as  follows:  — 1  grm.is  placed  in  a  graduated  tube  and 
water  added  to  10  c.c. ;  1  grm.  of  sodium  acetate  in  15  c.c.  of 
water  is  now  added,  and  the  mixture  shaken  out  with  15  c.c. 
"tether ;  the  volume  of  the  ethereal  layer  is  now  increased 
to  20  c.c.  and  one  half  of  it  removed  and  evaporated;  the 
residue  should  consist  of  oxyquinoline,  melting  at  70",  and 
should  weigh  not  less  than  0-25  grm.,  corresponding  to 
about  half  the  oxyquinoline  in  the  sample  taken. 

i  ding  to  a  report  from  the  laboratory  of  the  Pharm. 
Soc.  of  London,  quinosol  is  used  as  an  antiseptic  in  aqueous 
solution  containiug  from  0-1  to  2  per  cent.;  it  is  about 
10  times  more  powerful  than  phenol. — T.  E. 


Cresochim.' 


Journ.  Pharm.  Chim.  1896,  3    [10], 
497 — 198. 


The  substance  which  goes  by  the  above  name  is  composed 
of  neutral  quinoline  tricresyl  sulphonate  and  of  a  compound 
of  quinoline  with  tricresol.  It  contains  33  per  cent,  of 
quinoline  and  17  per  cent,  of  tricresol.  The  quantities  of 
the  different  constituents  may  be  determined  by  acidifying 
100  c.c.  of  the  substance  with  dilute  sulphuric  acid  and 
extracting  with  ether.  The  tricresol  left  after  the  ether 
is  evaporated  should  amount  to  at  least  17  per  cent,  of  the 
substance  taken  and  should  boil  at  185° — 210°.  The 
aqueous  solution  is  now  made  alkaline  with  caustic  potash 
(it  becomes  blue)  and  extracted  with  ether.  The  quinoline 
is  obtained  on  evaporating  the  ether;  it  should  boil  at 
227° — 237°  and  amount  to  33  per  cent,  of  the  substance. 

Cresoehine  is  distinguished  from  solutions  of  cresols  by 
the  absence  of  alkalis  ;  it  is  not  soapy  to  the  touch,  aud  is 
not  caustic ;  water  (even  hard  water)  gives  a  clear  solution 
containing  5  per  cent,  of  it.  As  a  disinfectant  it  possesses 
the  advantage  of  not  evolving  ammonia,  like  the  alkaline 
preparations. — T.  E. 
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XIX -PAPER,  PASTEBOARD.  Etc. 

Wood  [for  Paper],  Tht    Treatment  nf,  with  Strong  Acids. 

Prakt.  Handbuch  der  Papierfabr.  42,  1896,  1631—1632. 
M.  Z.  Oitioi.r,  of  Pontcharra,  France,  has  experimented 
upon  a  practical  scale  on  the  action  of  strong  acids  upon 
wood.  It  was  found  that  both  hydrochloric  and  nitric  acids 
penetrated  the  wood  and  removed  the  encrusting  matters, 
hut  the  resulting  products  differed  considerably  with  tin- 
different  acids.  Hydrochloric  acid  blackens  the  wood. 
Nitric  acid  does  not  blaclcen  the  wood,  but  it  is  some- 
what costly.  A  solution  of  20  per  cent,  of  nitric  acid  and 
SO  per  cent,  of  hydrochloric  was  found  'not  to  blacken  the 
wood.  With  this  solution,  pine  shavings  were  digested  for  24 
hours,  producing  a  pulp  that  could  be  easily  disintegrated 
with  the  fingers,  the  encrusting  matter  of  the  fibres  having 
been  entirely  removed  and  converted  into  picric  acid.  It  was 
found  that  100  parts  of  wood  yielded  50  parts  of  long, 
strong  white  fibres,  after  treating  with  40  per  cent,  of  the 
above"  solution,  washing,  and  then  bleaching  with  10  per 
cent,  of  bleaching  powder.  The  sandstone  vessels  employed, 
had  a  capacity  of  1,000  litres,  and  it  was  found  that  the  acid 
penetrated  through  the  cracks,  causing  considerable  trouble. 
After  bring  treated  with  acid,  the  wood  was  ground  under 
granite  stones,  and  washed.  Messrs.  Coupier,  Barre, 
Blondel,and  Delaye,  have  tried  at  different  times  to  obtain  cel- 
lulose by  boiling  the  wood  with  dilute  nitric  acid,  and  Bachet 
and  Mai-hard  have  tried  to  convert  the  encrusting  matter 
of  the  fibres  into  glucose  by  boiling  with  dilute  hydrochloric 
and  sulphuric  acids,  but  none  of  these  methods  have  proved 
successful  in  practice.  Orioli  declares  that  wood  cannot 
be  profitably  decomposed  without  acids,  and  believes  in  the 
treatment  of  Bachet  and  Machard,  providing  suitable  plant 
is  used.  According  to  the  Ger.  Pat.  60,233  of  Dr.  I.  Lif- 
sehiitz  and  others,  pine  wood  is  treated  with  a  cold  mixture 
of  dilute  nitric  and  sulphuric  acids  in  the  proportion  of 
3  parts  (by  vol.)  of  the  former  to  one  of  the  latter.  After 
a  time  the  wood  is  removed  and  washed  in  water,  and  a 
weak  solution  of  soda,  yielding,  it  is  said,  45  per  cent,  of 
cellulose.  The  acid  is  re-used  until  the  nitric  acid  is  ex- 
hausted.  when  it  is  practically  a  saturated  solution  of  oxalic 
acid  which  separates  out  by  crystallisation,  and  the  sulphuric 
acid  may  be  re-used  with  a  fresh  supply  of  nitric  acid. 
Apparently  this  process  has  not  vet  been  practically  applied. 
v  — S.  P.  E. 

The  Preservation  of  Wood  Pulp.     Translated  especially 
for  Hardwood  from  the  Moniteur  Industrie!. 

The  Association  of  German  manufacturers  of  wood  pulp 
has  offered  a  prize  of  3,000  marks  (  150/.)  for  the  discover] 
of  an  efficacious  means  of  presen  in-  wood  pulp  in  a  damp 
state.  It  has  been  known  perfect!]  well  for  a  longtime 
that  manufacturers  could  preserve  the  pulp  for  only  a  Bhorl 
period,  although  in  the  moist  condition  it  permits  paper- 
makers  to  use  it  without  difficult]  and  without  previous 
preparation.  Of  course,  if  the  pulp  is  preserved  in  a 
desiccated  condition,  in  'be  form  of  coarse  pasteboard. 
which  dot  d  4  add  materially  to  its  original  cost,  it  cat)  be 
kept  for  -om.'  time  without  an]  material  or  deleterious 
chang  ;  before  it  can  be  used  in  the  manufacture  of 
paper  ii  mast  be  macerated  or  ground  up,  which  adds 
greatly  tc  r J i . -  expense,  and,  besides,  many  paper  nulls  have 
nut  enough  of  the  necessary  macerating  machinery.  Mam 
European  paper-makers  experienced  this  trouble  in  a 
marked  degree  during  the  winter  of  1893-94,  from  the 
,-ral  decrease  of  the  water  supply,  owing  to  a  widely- 
spread  drought,  their  mills  being  tun  by  water-power,  and 
they  wet.  obliged  to  use  an  old  stock  of  pulp,  which  could 
only  be  procured  in  a  dry  State.  At  the  present  time  two 
processes  of  preservation  are  under  trial,  which  are  recom- 
mended  by  Mr.  Chr.  Braun,  of  Rochshurg,  Saxony.  One 
method  consists  of  running  the  wet  pulp  from  the  machine 
en  to  an  endless  sheet  of  thin  linen,  1*5  to  3  mm.  thick, 
and  which  is  not  submitted  to  an]  pressure.  This  leaf  or 
sheet  of  pulp  is  extremely  Bpongy.and  is  either  dried  in  the 
sun  or  artificially.  The  pulp  thus  prepared,  contrary  to  the 
ordinary  pasteboard  pulp,  which  i-  pressed  lo  extract  the 
moisture,  is  thinned   very   easily  in   the   desiccators,   and 


keeps  in  good  condition  for  some  years.  Nevertheless  this 
process  implies  the  expense  and  delay  of  drying  the  pulp, 
and  ibis  fact  has  induced  Mr.  Braun  to  try  the  following 
method  at  a  much  less  expense  : — He  dug  long  trenches  in 
the  earth,  which  he  lined  and  covered  with  boards  to 
prevent  tie-  paste  from  getting  dirty.  Down  these  trenches 
he  ran  the  w,-t  pulp,  ami  the  water  separated  by  gravity,  b] 
absorption,  and  by  evaporation,  leaving  the  pulp  in  a 
condition  still  moist  enough  for  use  without  re-desiccation. 
It  is  claimed  bj  -Mr.  Uraun  that  pulp  prepared  by  this 
process  gives  very  satisfactory  results  nearly  five  years 
after  it  is  manufactured.  This  process,  notwithstanding, 
still  leaves  a  want  unsupplied,  under  certain  conditions, 
and  this  is  why  the  German  societ]  ha-  offered  a  reward  of 
3,000  marks  for  an  entirely  satisfactory  process  of  preserva- 
tion. 

Paper  made  from  Wood  Pulp,  'Durability  >>/'.     Prakt. 

Handbuch  der  Papierfabr.  42,  1896,  1633—10:11. 
l'i  i.i-  prepared  by  grinding  wood,  contains  ligneous  and 
other  inerusting  matters,  and  the  composition  is  similar  to 
that  of  the  wood  itself.  Paper  made  from  this  pulp  turns 
brown,  and  becomes  brittle  and  rotten,  when  exposed  to  the 
action  of  light  and  air  for  any  length  of  time.  Pure 
wood-cellulose  fibres  are  not  affected  by  light  or  air,  hence 
it  is  assumed  that  the  above  results  are  owing  to  tin  | 
of  the  inerusting  matters.  Paper  made  from  brown  pulp 
is  K  ss  sensitive  to  light,  since  the  inerusting  matter  is 
partly  removed  by  steaming  and  lixiviating.  Cellulose 
made  from  wood  by  boiling  with  soda  stands  the  action  of 
light  and  air  without  turning  brown,  although  it  undergoes- 
considerable  change  of  auother  kind  Some  years  ago 
blotting  paper  was  made  by  an  American  firm  from  soda 
wood  cellulose,  and  it  was  admitted  by  the  makers  that  after  a 
time  the  paper  lost  its  absorbing  qualities  and  in  a  few  J 
became  rotten,  the  fibres  becoming  again  iucrusted,  \  test 
of  blotting  paper  several  years  old,  confirmed  this  view. 
From  this  and  other  observations,  it  is  suggested  that 
certain  cellulose  pulps  are  liable  to  return  by  degrees  into 
the  state  of  the  original  ligneous  fibre.  Whether  pap 
made  of  sulphite  fibre  will  remain  unaffected  in  the  coiir-e 
of  years  is  as  vet  uncertain,  although  many  paper-makers 
assert  that  sulphite  fibre  is  as  suitable  for  documents  as 
rag  fibre — S.  1'.  E. 

Sulphite  Liquors  from  Wood  Pulp,  Utilisation  of  \  I 
Papier  Zeit  1896,  21,  I  183 
See  under  II.,  page  57'.'. 

Sulphite  Cellulose,  Half-Stuff.     Prakt.  Handbuch 
Papierfabr.  42,  1896,  1681. 

Tin:  treatment  of  wood  by  tie-  sulphite  process  i>  preferable 
to  the  soda  treatment,  inasmuch  as  in  the  former  process 
20  to  30  per  cent,  more  fibre  is  obtained  from  the  wood 
The  quality  of  tie-  cellulose  fibre  obtained  bj  the  sulphite 
treatment  may  be  modified  to  suit  flu-  purpose  for  which  it 
is  to  be  applied.  Boiling  for  a  longer  or  shorter  time 
at  a  higher  or  lower  temperature  enables  one  to  produce  a 
strong  or  weak  til. re.  a  hard  or  soft  pulp,  having  propi  ill.  - 
similar  to  hemp,  cotton,  .x:e.  The  chemicals  required  for 
its  manufacture  (lime  and   sulphur)  are  so  cheap  that  it  is 

,  ,  ssar]  to  recover  them,  which  operation  is  essential  in 

la  and  sulphate  processes.  In  addition  to  the 
ordinary  whin-  ground  wood  pulp,  the  brown  steamed  wood 
pulp  and  the  soda  ami  sulphite  cellulose  fibres,  some  manu- 
facturers are  no"  producinga  pulpofan  intermediate  quality 
between  ground  wood  and  cellulose  fibre-,  a  number  of 
mills,  especially  in  Sweden,  are  now-  making  paper  from  this 
s.  mi  cellulose,  the  method  of  production  having  so  far 
been  kept  a  secret. — S.  P.  E. 

Sizing  of  Paper,  The  Influenci   of  Sunlight  on  the.     W. 
Herzberg.     DieChem.  In<I.  1896,19,  [7],  137—111. 

Tin  object  of  sizing  paper  is  to  limit  the  absorption  and 
prevent  the  spread  of  ink.  To  ascertain  what  the  observe  I 
(I, -stun -lion  of  the  size  iu  certain  casus  was  due  to,  five 
various  resin-sized  papers  were  exposed  to  the  influence  oi 
sunlight  between  double  windows.  The  papers  were  pre- 
nonsl]  '-  -'-I  for  the  amount  of  size,  and  all  found  normal. 
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The  tests  began  on  June  13th,  1888,  when  characters 
written  upon  them  were  clear.  The  papers  were  inscribed 
again  on  August  16th,  and  again  on  October  26th,  when  the 
-izing  was  again  tested  and  proved  to  have  altered  con- 
siderably. The  windows  faced  the  east,  and  the  sun  could 
only  shine  on  the  exposed  samples  in  the  mornings.  It  is 
thus  probable  that  the  alteration  would  have  been  greater 
under  more  continued  exposure.  The  appearance  of  the 
papers  in  October,  after  four  months  of  the  exposure 
referred  to,  were  as  follows  :  — 

1.  A  paper  made  from  linen  and  cotton  without  clay. 
The  last  characters  showed  an  inclination  to  run,  but  the 
paper  proved  to  lie  the  same  in  size. 

2.  A  foolscap  paper,  made  from  linen,  cotton,  and 
sulphite,  without  elaj .  The  thin  character-  ran  and  the 
thick  ones  went  right  through. 

3.  Invoice  paper  (an  ordinary  yellow  writing  paper), 
made  from  wood  pulp  and  sulphite,  with  13'.">  per  cent,  of 
ash.  The  characters  were  clear,  and  the  paper  proved  to 
be  well  sized  according  to  Leonhardi's  method. 

I.  A  white  foolscap  paper,  made  from  straw,  sulphite, 
linen,  and  cotton,  with  13-8  per  cent,  of  ash.  All  the 
characters  ran,  and  the  thicker  ones  went  through. 

5.  A  document  paper,  made  from  unbleached  linen  rags, 
without  clay.     The  same  appearance  as  No.  2. 

The  external  appearance  of  the  papers  was  as  follows  :  — 
\o.  5  was  unaltered,  Xos.  1,  2,  and  4  showed  sign-  of 
becoming  slightly  yellow,  and  No.  3  was  very  much  dis- 
coloured. 

Consequently  four  of  the  samples  were  totally  unfit  for 
writing  purposes  after  four  months*  exposure,  whilst  the 
fifth,  made  from  inferior  materials,  showed  the  greatest 
durability.  The  greatest  alteration  was  in  Xo.  4,  made 
from  sulphite  and  straw. 

Other  tests  were  made  during  1890.  Besides  resin-sized 
papers,  animal-sized  papers  were  exposed.  One  sample 
was  specially  sized,  by  soaking  an  unsized  sample  of 
copper-plate  printing  paper  in  a  solution  of  resin  in  ether. 
This  paper  therefore  contained  only  free  resin,  and  was 
fully  sized.  The  composition  of  the  paper-  was  unequal, 
some  being  made  from  pure  rags,  some  from  rags,  wocd 
pulp,  and  sulphite,  and  some  from  pure  sulphite. 

The  effect  of  two  years'  exposure  to  light  was  the  same 
on  all  papers,  the  size  being  destroyed  ;  but  the  degree-  of 
destruction  were  unequal.  The  greatest  effect  was  shown 
with  the  paper  specially  sized  with  ethereal  solution  of 
resin,  in  which,  after  exposure  for  one  month  (January  ), 
the  size  was  weakened  so  much  that  the  characters  written 
on  the  paper  ran,  and  the  ink  went  through.  The  animal- 
sized  papers  lost  their  size  completely,  the  ink  spreading 
and  going  through. 

To  prove  that  only  the  light  caused  the  loss  in  sizing, 
certain  of  the  samples  were  covered  so  that,  whilst  the  light 
could  not  reach  them,  the  air  had  free  access.  After 
exposure,  the  covered  parts  were  unaltered.  With  the 
animal-sized  papers,  however  the  covered  spots  were  slightly 
altered,  this  proving  the  existence  of  some  other  injurious 
factor. 

Warmth  was  proved  to  be  uniujurious. 

lie-ides  the  above  experiments,  the  following  are  de- 
scribed : — Wolesky  and  Haase  exposed  17  samples  of  paper, 
of  different  compositions  and  sizing,  to  the  influence  of  light 
from  October  13th  to  November  9th,  1895,  and  made  the 
following  observations : — 

1.  Animal-sized  paper  does  not  show  any  perceptible 
deterioration  in  the  sizing. 

■-.  Kesin-sized,  highly  glazed  paper  shows  a  considerable 
deterioration  after  a  few  days.  After  three  to  four  weeks 
such  paper  loses  the  sizing  so  much  as  become  as  absorbent 
as  blotting  paper. 

3.  Eesin-sized,  unglazed  papers  resist  rather  more  than 
glazed  papers,  but  the  dilierence  is  only  to  the  extent  of  a 
few  days. 

Liesegang  exposed  samples  of  paper  to  sunlight,  and 
found  that  it  destroyed  the  size  in  resin-sized  papers,  but  if 
the  paper  contained  wood  pulp  the  alteration  was  not 
noticeable. 

Bv  the  examinations  of  Wolesky  and  Haase,  and  of 
Liesegang,  &c,  paper  containing  wood  pulp  does  not  show 


any  alteration,  but  in  the  experiments  lasting  a  longer  period 
(two  years),  the  same  papers  had  lost  their  size.  Also 
animal-sized  papers  were  not  affected  in  Wolesky  and 
Haase's  experiments,  but  lost  their  size  after  two  year-' 
exposure.  These  show  that  the  difference  i-  due  to  the 
difference  of  time  during  which  they  were  exposed. 

A  resin-sized  paper,  made  from  linen  rags,  was  half 
eo-i  ered,  and  the  other  half  exposed  to  light.  The  uncovered 
part  absorbed  water  in  greater  quantity  and  quicker  than 
the  covered  part.  The  paper  was  soaked  with  a  pvrogallol 
solution,  when  the  part  which  had  been  exposed"  to  light 
turned  brown,  the  other  part  being  only  slightly  coloured. 
Paper  containing  wood  pulp  gave  the  same  reaction. 
Liesegang  thinks  that  wood  pulp  plays  a  part  similar  to 
the  Xa=S(),  used  in  photography  in  the  pyrogallol  deve- 
loper, the  light  acting  first  on  the  pulp  and  later  on  the 
si/e. 

The  surface  of  a  piece  of  resin,  or  a  glass  plate  coated 
with  resin,  when  exposed  for  a  long  time  to  sunlight, 
becomes  dull,  and  -hows  numerous  cracks  and  flaws.  In 
resin-sized  paper  similar  action  would  lead  to  the  spread  of 
ink  between  such  cracks  and  flaws.  Another  observation 
demonstrated  that  the  action  of  light  on  resin-si/.ed  paper 
renders  resin  insoluble.  A  drop  of  ether  on  the  samples 
first  gave  on  evaporation  a  distinct  border  of  resin,  particu- 
larly on  the  specially  resin-sized  paper,  but  after  two  years' 
exposure  no  trace  of  resin  was  dissolved  by  ether. 

In  animal-sized  paper,  the  alteration  of  the  covered  part 
was  undoubtedly  due  to  cracks  in  the  coat  of  size  by 
changes  of  temperature,  moist  and  drv  air,  &e.  The 
following  experiment  is  quoted: — A  piece  of  animal-sized 
paper  crumpled  till  full  of  wrinkles  has  the  coat  of  size 
broken  up  and  i-  no  longer  well  sized,  the  iuk  penetrating 
the  numerous  cracks  and  spreading,  giving  thus  the  same 
re-ult  as  in  paper  exposed  to  light.  (See  also  this  Journal, 
1895,  1059.)- S.  P.  E. 

Adansonia  Fih-c  [Paper].      Prakt.  Handbuch  der 

Papierfabr,  42,  1S96,  1642  —  1613. 

This  fibre  is  the  bast  of  the  baobab  (  Adansonia  ,li<jilata  /..). 
found  in  the  tropics,  principally  in  West  Africa,  in  Senegal, 
and  Abyssinia.  The  imported  adansonia  fibre  chiefly  comes 
from  the  Portuguese  province  of  Angola,  south  of  the 
Congo.  The  baobab  grows  in  marshy  as  well  as  dry  soil,  on 
the  banks  of  rivers  and  on  table-lands.  The  trunks  are 
seldom  over  6  metres  high,  but  very  bulky,  beiug  some- 
times 8  metres  in  diameter.  After  removing  the  external 
bark,  which  is  useless,  the  bast  is  cut  away,  commeucino- 
about  half  a  metre  from  the  summit  of  the  stem,  and  con- 
tinuing down  to  within  a  metre  of  the  bottom.  The  thick- 
ness of  the  strips  is  about  2  cm.,  and  the  length  1  to  1  V 
metres.  After  drying  the  strips  in  the  sun  for  about  a 
fortnight,  they  are  ready  for  sale.  The  trees  do  not  suffer 
from  this  treatment,  a  new  layer  of  bast  of  about  1  cm. 
thick  forming  again  in  two  years,  although  four  years  are 
generally  allowed  before  cutting  them  again.  "Owing  to 
the  toughness  of  the  bark,  the  adansonia  fibre  is  difficult  to 
obtain,  and  it  is  only  profitable  to  collect,  in  countries  con- 
nected with  the  coast  by  rivers,  overland  carrying  being  too 
costly.  The  factories  collect  the  fibre  in  small  quantities, 
until  they  have  sufficient  for  shipment,  when  it  is  baled  in 
packages  of  200  kilos,  and  sent  to  Europe.  The  price  at 
Rotterdam  is  1/.  per  100  kilos.  At  the  paper-mills  the 
strips  are  cut  like  ropes,  with  an  ordinary  rag-cutter,  and 
are  then  boiled  with  3i  per  cent,  solution  of  caustic  soda 
for  about  10  hours,  tinder  a  pressure  of  3 — :JV  atmo- 
spheres. The  pulp  produced  is  soft,  and  readily  "disinte- 
grated. After  boiling  the  raw  fibre  with  a  15  per  cent, 
caustic  lime  solution  for  six  hours,  the  pulp  was  soft  enough 
to  beat  in  the  hollander,  but  contained  a  large  number  of 
small  dark  specks.  To  remove  these,  the  pulp  was  boiled 
a  second  time  with  a  20  per  cent,  solution  of  caustic  lime, 
the  effect  being  the  production  of  a  softer  pulp  and  darker 
specks.  It  is  essential  that  the  fibre  be  covered  with  the 
solution  before  admitting  steam,  the  latter  darkening  the 
fibre  if  dry.  Fermentation  and  decomposition  quickly  set 
in  when  the  pulp  is  stored  moist,  thereby  reducing  the 
strength  of  the  fibre.  The  pulp  requires  considerable 
washing,  otherwise  the  glutinous  matter  quickly  clogs  the 
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machine  wire,  drums,  &c.  10  to  50  kilos,  of  paper  are 
obtained  from  100  kilos,  of  the  raw  fibre.  Adansonia  fibre 
is  principally  used  for  the  manufactun  rap- 

ping papers,  emery-paper,  &c.,  and  the  strength  of  the  fibre 
iu  a  sheet  of  paper  is  only  surpassed  bj  that  of  the  Japan 
mulberry  tree.  Owing  to  the  small  dark  specks  invariably 
-.•nt  'in  the  pulp,  this  material  .annul  be  used  for  writing 
or  drawing  papers. — S.  P.  E. 

Wood  Cellulose  in  Paper,   Testing  of.     Leipziger  Paper- 
testing  Lust.  Papier  Zeit.  1S96,  [44],  1417. 

■See  under  XXI II.,  paye  618. 

XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Ether.     M.  Klar.     Die.  Chem.  Ind.  1896,  19,  [7], 
141  —  1 12. 

Attention  having  been  turned  to  the  use  of  ether  as 
an  anaesthetic,  it  has  been  proved  that  it  causes  less 
fatalities,  and  still  less  secondary  effects,  than  chloroform. 
Pure  ethyl  ether  is  therefore  more  suitable  in  most  cases 
than  chloroform.  Endeavours  have  been  made  to  obtain  a 
chemically  pure  ether — a  so-called  ether  pro  narcosi — for 
the  trade  ;  and  recently  a  preparation  obtained  by  distilla- 
tion over  metallic  sodium  has  been  introduced.  This  pre- 
paration even  surpasses  the  claims  of  the  German  authorities 
for  a  pine  ether.  On  testing  it,  chemists  were  surprised  to 
find  that  such  ether  gives  an  aldehyde  reaction  with  fuchsine 
sulphite  (Schiffs  reaction,  this  Journal,  1896,  560),  and  that 
it  turns  moist  litmus  papier  blue,  and  does  not  redden 
phenol  phthalein. 

The  ether,  when  freshly  distilled  over  sodium,  has  a 
specific  gravity  of  0-717  to  0-718,  and  answers  to  the  tests 
of  Schering.  But  if  the  ether  is  not,  immediately  alter  its 
rectification,  drawn  off  into  bottles  and  carefully  scored, 
it  increases  in  specific  gravity  in  a  short  time  (O"720). 
The  German  authority,  I).  A.  I!.  (Deutsches  Arzenei- 
Kucli),  requires  ether  of  0-720  sp.  gr.,  thus  allowing 
minimum  traces  of  water  and  alcohol.  It  is  extremely 
difficult  to  manufacture  ether  having  exactly  0-720  sp.  gr. 
The  purest  ether  is  of  0-717  to  0-718  sp.  gr.,  but  this 
absorbs  water  from  the  atmosphere,  and  rises  to  0-720  to 
0-721  sp.  gr.,  when  it  assumes  a  certain  steadiness.  This 
property  of  absorbing  small  quantities  of  water  is  the  cause 
of  a  good  many  differences  between  buyer  and  seller,  as 
ether  which  left  the  manufactory  with  sp.gr.  of  0*720, 
has,  after  repeatedly  opening  the  bottles,  drawing  off,  &c, 
absorbed  water  and  risen  to  0-721  sp.  gr. 

For  specific  gravity  determination,  the  ether  should  be 
brought  to  15°  C.  in  a  stoppered  bottle  with  a  narrow  neck, 
fitted  with  a  thermometer,  and  the  specific  gravity  deter- 
mined on  the  Mobr  balance. — S.  P.  K. 

Chloroform,  New  Method  of  Preparing.     Chem.  Rev.  [39], 
1696,  88—  89. 

To  7.">  kilos,  of  carbon  tetrachloride  are  added,  in  the  cold, 
60  kilos,  of  hydrochloric  acid  (22  15),  and  50  kilos,  of  zinc, 
the  whole  being  then  heated  in  an  autoclave.  Hydrogen  is 
liberated  and  reduces  one  atom  of  chlorine  with  the  formation 
of  hydrochloric  acid  which  attacks  the  zinc  anew,  aud  the 
cycle  continues  until  the  process  i-  complete,  a  condition 
indicated  by  the  cessation  of  the  formation  of  the  hydro- 
chloric acid.  The  upper  layer  of  the  substance  is  removed 
and  the  product  refined—  C.  S. 

Acetoni  and  Acetone-Chloroform,  The  Manufactun  of, 
from  Acetic  Acid.  E.  II.  Squibb.  J.  Amcr.  Chem.  Soc. 
1896,  231—247. 
I'm  author  bus  described  a  process  for  making  acetone 
from  acetic  acid  by  passing  the  vapour  of  the  acid  through 
a  rotating  horizontal  tube  filled  with  barium  carbonate 
or  pumice  Stone  (this  Journal,  18115,  .,iii>).  Since  then, 
a  large  rotary  still,  12  ft.  lotig  x  2  ft.  diameter,  has 
been  set  up  anil  has  decomposed  in  126  hours  about  1,700 
pounds  of  absolute  acetic  acid,  giving  about  90  per  cent,  of 
the  theoretical  yield  against  80  per  cent,  iu  the  small 
experimental  apparatus.     This  process  and  apparatus  have 


been  objected  to  by  the  owners  of  certain  patents  by  G. 
liuiupf  for  making  acetone  from  acetates.  The  acetone 
made  by  this  process  was  converted  into  chloroform,  which 
was  also  objected  to  as  an  infringement  of  one  of  Kuinpf's 
patents.  The  present  paper  contains  the  results  of  an  inquiry 
into  the  history  of  acetone  and  acetone-chloroform,  and  a 
critical  examination  of  the  claims  put  forward  by  Rumpf. 

With  regard  to  acetone,  it  is  shown  that  the  manufacture 
of  it  from  acetates  was  well  known  iu  1848,  and  that  prior 
to  1842  Liebig  and  Pelouze  had  described  the  preparation 
of  acetone  by  Lading  the  vapour  of  strong  acetic  acid 
through  a  heated  tube  of  glass,  porcelain,  or  iron,  filled  with 
pieces  of  charcoal  to  increase  the  surface,  ltumpf  in  bis 
patent  application  (18S6)  claims  that  be  has  improved 
the  yield  of  acetone  from  acetates;  but  he  makes  no 
mention  of  acetic  acid,  and  his  apparatus  ;.ud  process 
are  said  not  to  be  applicable  to  the  uv  of  the  acir1. 
Nevertheless,  infringement  is  claimed  on  the  ground 
that  acetic  acid  is  made  from  acetates  and  acetates  from 
acetic  acid.  It  is  also  alleged  that  the  author's  process  is 
not  a  destructive  distillation  of  acetic  acid,  but  that  the 
carbonate  of  barium  he  uses  i-  tirst  converted  into  the 
acetate  which  is  then  decomposed  ;  in  support  of  this,  it  is 
contended  that  if  the  barium  carbonate  be  replaced  by  an 
inert  substance  like  pumice  very  little  acetone  is  formed. 
A  number  of  comparative  experiments  was  therefore  made 
in  the  large  rotary  still,  with  the  result,  that  whilst  acetic 
acid  alone  heated  in  the  empty  still  gave  no  acetone  below 
400°  C.,  the  presence  cf  pumice  caused  the  production  to 
commence  at  300  I  !.,  and  a  much  larger  yield  was  obtained 
at  temperatures  below  500  with  pumice  than  without.  The 
author  also  points  out  that  barium  acetate  decomposes  at 
400° — -105°  C,  whilst  the  most  suitable  temperature  for  the 
decomposition  of  acetic  acid  is  fully  100"  higher. 

The  preparation  of  chloroform  from  acetone  is  no  new 
discovery,  having  been  referred  to  by  Liebig  in  18-3l'. 
Bottger,  in  1848,  showed  how  to  prepare  chloroform  from 
acetates  and  from  acetone,  and  stated  that  chloroform  made 
directly  from  acetone  was  to  be  had  in  the  market,  1  oz.  of 
acetone  yielding  I  J  oz.  of  chloroform.  Why  this  method 
of  manufacture  has  not  been  generally  followed  up  is  doubt- 
less owing,  it  is  alleged,  to  the  erroneous  statements  of 
Siemerling  (1848)  and  Wackenroder,  adopted  by  such 
authorities  as  Gmelin  and  Watts,  who  somehow  tailed  to 
obtain  anything  like  the  proportion  mentioned  by  Bottger. 
Thus  Watts  i  1883),  quoting  Gmelin,  states  that  the  manu- 
facture of  chloroform  from  acetone  iaiin.it  be  usefully 
earned  out.  because  acetone  yields  only  about  one-third  of 
its  weight  of  chloroform  when  treated  with  chloride  of 
lime.  But  it  is  easily  shown  that  siemerling  used  only 
about  half  the  theoretical  proportion  of  chloride  of  lime, 
and  he  mad.'  no  attempt  to  recover  and  treat  again  the 
acetone  left  unconverted.  Rumpf  bases  bis  patent  (1886) 
upon  Watts'  erroneous  quotation,  and  claims  the  dis- 
cover that  by  using  about  double  siemerling's  proportion 
of  chloride  of  lime,  lso  parts  of  chloroform  for  every 
[00  parts  of  acetone  could  be  obtained.  As  proportions 
and  results  approximating  Rnmpfs  had  been  published 
previous  to  Siemerling's  paper,  there  is  no  discovery  here. 
Vet  to  avoid  litigation,  and  partly  because  he  has  found 
that  by  taking  all  excess  of  acetone  the  hypochlorite  is 
more  economically  and  promptly  utilized,  and  the  resulting 
chloroform  cleaner,  whilst  the  unconverted  acetone  is  easily 
recovered  and  treated  again,  the  author  proposes  to  use 
Siemerling's  proportions,  and  to  carry  out  the  whole  operation 
in  an  apparatus  described  by  himself  in  ls.'.T.  and  used  for 
many  years  for  making  chloroform  from  alcohol.  It  is 
proposed  to  use  charges  of  -..'so  lb.  of  absolute  acetone 
to  1,100  lb.  of  35  per  cent,  bleaching  powder,  to  pas- 
til.•  resulting  chloroform  through  scrubbers,  then  distil  it 
through  water,  and  afterwards  from  a  little  bleaching 
powder,  then  pass  it  through  sulphuric  acid  scrubbers,  and 
anally  rectify  it  in  three  fractions,  accepting  the  lari;. 
middle  fraction  aud  working  the  first  and  last  over  again. 
Pari  of  the  large  excess  of  acetone  taken  is  recovered  by 
continuing  the  distillation  after  all  the  chloroform  is  over, 
and  the  remainder  is  almost  wholly  recovered  from  the 
wash  water;  this,  carefully  assayed,  is  mixed  with  fresh 
acetone  for  the  next  charge. — L.  A. 


Aug.  si  THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


613 


Lemon  Juice,  Citric  Acid  in.  H.  H.  Robins.  Chemist 
and  Druggist,  1896,48,  742—71:!. 
According  to  the  British  Pharmaeopeeia,  1867,  lemon- 
juice  was  official  if  it  contained  32§  grains  of  citric  acid  per 
riuid  ounce.  In  the  present  edition,  however,  the  standard 
is  raised  to  36 — 46  grains.  The  author's  experience, 
extending  over  many  years,  as  well  as  that  of  other  workers 
whom  lie  quotes,  indicates  that  the  present  standard  is  too 
high  :  also  that  the  proportion  of  citric  acid  in  natural 
lemon-juice  frequently  falls  below  even  the  lower  limit 
(36  grains).  The  bulk  of  the  lemon-juice  sold  in  this 
country  is  squeezed  from  fruit  arriving  in  December  and 
January  (lernoDS  of  these  shipments  are  considered  to  be 
richest  in  citric  acid),  and  was  found  to  average  (during 
nine  seasons')  354  crains  of  acid  per  ounce.  Whilst 
Palermo  and  Messina  fruit  (1895)  yielded  :v.\-:\  and  33-4 
grains  respectively,  the  general  average  being  about 
rains  per  ounce.  It  is  suggested,  therefore,  that  in  the 
next  edition  of  the  British  Pharmacopoeia  the  standard  be 
altered  to  3:!  grains  and  upwards  of  citric  acid  per  ounce. 

—  II.  T.  P. 

Phenylcoumalin.     J.  A.  Leben.     Ber.  29,  1673— 1680. 

This  substance,  which  occurs  together  with  cotom  and 
p-cotoin  in  coto  bark,  has  been  investigated  in  several 
directions  by  the  author.  Separated  bj  Ciamician  and 
Mllier's  method  the  compound  melts  at  68  0.  (Her.  28, 
1557;  this  Journal,  1895,  SSI),  and  on  heating  for  some 
time  (24  hours  to  110  C.  i  with  hydrochloric  acid  it  is 
polymerised  to  (C';1Hsi  );1.,,  which  melts  at  219  ('.(Her. 
27>845;  this  Journal,  1894,  756).  When  reduced  with 
sodium  amalgam,  or  better  with  hydriodie  acid  in  acetic 
acid  solution,  phenylcoumalin  yields  S-phenylvaleric  acid, 
crystallising  in  white  rhombic  plates,  melting  at  59  C. 
Phenylcoumalin  readily  forms  addition  products  with 
phenolic  compounds,  of  which  the  oldest  known  is  phi 
eoumalin-cotoi'n  (dicotoin).  Jv'ew  compound-  of  this  class 
are  those  with  picric  and  salicylic  acid.  By  boiling 
phenylcoumalin  with  aniline,  small  yellowish  nodules  are 
obtained,  which  melt  at  142°  C,  aud  have  the  composition 
CuH802  .'(',,11, .XH;.— T.  A.  L. 

-  opolamine  and  Atroscine.     O.  Hesse,  Ber.  29,  1776 — 
1785. 

The  alkaloid  extracted  from  the  root  of  Scopolia  atropoides 
together  with  hyoscyamine  has  been  termed  scopolamine, 
although  it  was  subsequently  shown  to  be  identical  with 
hyoscine.  The  two  names  are,  however,  used  to  denote  the 
origin  of  the  alkaloid,  the  former  being  employed  when  it  is 
obtained  from  the  root  of  scopolia,  whilst  it  is  termed 
hyoscine  when  prepared  from  hyoscyamus.  Scopolamine  is 
said  to  have  more  active  physiological  properties  than 
hyoscine,  and  investigation  has  shown  that  commercial 
scopolamine  hydrobromide  contains,  together  with  hyoscine 
hydrobromide,  the  hydrobromide  of  a  new  alkaloid  which 
the  author  terms  atroscine,  and  identified  hy  its  lower 
rotatory  coefficient.  The  alkaloid,  which  has  the  composition 
( 'i:H.,.\'<  >.,,  give-  a  crystalline  hydrate  containing  2H20, 
melting  at  37  C.  By  the  action  of  potash  the  alkaloid  is 
decomposed  into  oscine  and  atropic  acid.  The  substance  is 
a  strong  base  and  gives  characteristic  salts,  the  solutions  of 
which  do  not  rotate  polarised  light.  Attempts  to  convert 
hyoscine  into  atroscine  were  not  successful.  With  regard  to 
the  determination  of  atroscine  in  hyoscine  or  scopolamine 
hydrobromide,  which  depends  upon  the  rotation  of  the 
plane  of  polarisation,  the  following  details  are  given. 
Hyoscine  hydrobromide,  crystallising  with  3H0(),  gives,  in 
an  aqueous  solution  at  t=  15  and  p  =  4,  [«]D  =  —22°  -5. 
In  25  e.c.  of  solution,  this  concentration  is  obtained  bv 
dissolving  1  grm.  of  the  crystallised,  or  U ■  8 7 7  grm.  of  the 
anhydrous  salt.  Under  these  conditions,  if  the  rotation  be  a 
and  the  scopolamine  only  contain  hyoscine  and  atroscine, 
then    the   percentage   of  true   hyoscine   hydrobromide     in 

hyoscine  or  scopolamine  hydrobromide  is   -    —  or  —    -    if 

J  J  22'5  25'7 

the  anhydrous  salt  be  used.  Since  a  determination  of  the 
water  of  crystallisation  must  always  precede  that  of  o,  it  is 
preferable  to  employ  the   anhydrous  salt.     Based  on  this 


method    the    author  gives    some   numbers    which    he   has 
obtained: — 




I. 

"■ 

III. 

IV. 

V. 

0 

-22-1 
85-0 

15 -IV 

0 

-12'7 
18'  1 

5(1  V, 

-12-1. 

t;-i 

52'il 

-fo-o 

38-5 
Cll'5 

o 
-11-3 

43'9 

.-,il '1 

I!.,  iscine  hydrobromide 
Atroscine  hydrobromide 

The  values  can  be  easily  converted  into  those  for  the 
crystallised  salt,  since  both  atroscine  and  hyoscine  hydro- 
bromide contain  8H20.  With  regard  to  its  physiological 
pro]  erties,  atroscine  appears  to  act  similarly  to  atropine  and 
scopolamine  so  far  as  it <  action  on  the  pupil  is  concerned, 
but  is  from  two  to  four  times  more  powerful  in  affecting  the 
accommodation.  In  cases  of  iritis  too,  the  new  alkaloid  acts 
more  powerfully.  For  the  oculist,  therefore,  it  is  of  import- 
ance to  have  a  hyoscine  hydrobromide  with  a  low  rotation, 
and  the  author,  in  conclusion,  points  out  that  the  term 
scopolamine  is  superfluous,  and  should  he  no  longer  used. 

— T.  A.  I,. 

New  Method  of  Treating  the  Vanilla   Pod.     Board  of 
Trade  J.,  Aug.  1896,  207. 

The  Independant  Cr6ole  of  Reunion  contains  a  paper  by 
Mr.  Dolabaratz,  upon  a  new  process  of  treating  the  vanilla 
pod. 

According  to  M.  Dolabaratz  the  operation  consists  of 
drying  the  vanilla  in  an  hermetically  closed  vessel  by  means 
of  chloride  of  calcium,  in  the  proportion  of  about  1  kilo. 
for  every  kilo,  of  dried  vanilla  obtained.  The  chloride  of 
calcium  is  not  lost,  as  it  can  be  easily  regenerated  by 
heating  it  in  an  iron  or  copper  receptacle;  one  lot  of 
chloride  of  calcium  is  thus  sufficient  for  several  processes 
if  kept,  after  regeneration,  in  an  hermetically  closed  vessel. 

According  to  information  received,  2'981  kilos,  ot  raw 
vanilla  will  produce  about  a  kilo,  of  prepared  vanilla. 

It  can  be  easily  understood  that  vanilla  dried  in  an  air- 
light  vessel  must  lose  much  less  vanilline  than  when  dried 
by  the  ordinary  process,  by  which  it  is  exposed  in  the 
open  air  for  several  weeks. 

Licareol,  Licarhodol,  and  Limonol,  Action  of  Gaseous 
Hydrochloric  Acid  on,  Relationship  between  the  three 
Alcohols.  P.  Barbier  and  L.  Bouveault.  Bull.  Soc. 
( 'him.  1896,  15,  [3],  594—597.  (See  this  Journal,  1893, 
783.) 

The  above  isomeric  alcohols  all  absorb  hydrochloric  acid 
readily,  with  evolution  of  heat,  water  being  eliminated,  and 
when  saturated  with  the  gas  and  fractionated,  yield  as  chief 
product  one  aud  the  same  compound,  an  oily  liquid,  distilling 
under  10  mm.  pressure  at  120° — 125  C.  The  oil  has  the 
composition  corresponding  to  the  formula  C10H13C12  (sp. 
gr.  i'0569),  and  appears  to  consist  of  a  mixture  of  two 
isomeric  bodies.  When  boiled  with  an  acetic  solution  of 
dry  potassium  acetate,  the  chlorine  is  abstracted,  and  the 
product  on  fractionation  yields  (1)  A  mixture  of  hydro- 
carbons (C10Hlfi)  boiling  at  170° — 180°  C. ;  (2)  Limonyl 
aeetate  from  which,  by  saponification,  a  very  pure  inactive 
limonol  may  be  regenerated.  The  limonol  used  in  this 
investigation  was  derived  from  the  essence  of  Andropogon 
schxnanthus. 

The  authors  maintain,  however,  that  licareol  and  licar- 
hodol are  distinct  chemical  species,  differing  in  constitution 
not  only  from  each  other,  but  also  from  limonol. — H.  T.  P. 

Methylcimines,  a  new  Method  of  Separating  them. 
M.  Delepine.     Comptes  rend.  1896,  122,  1064  —  1066. 

The  methods  of  Hofmann  and  of  Heintz  are  not  very  satis- 
factory. The  new  method  is  based  on  the  action  of 
formaldehyde  on  the  methvlamines.  Henry  has  shown  that 
monomethylamine  reacts  with  formaldehyde  to  give  a  body 
(CH.,:N(CH3))3boilingat  166  ;  whilst  dimethyl  amine  gives 
two  compounds,  OH.CH2.N(CH.,).:,  and  CH2[N(CH3)3],, 
boiling  between  80°  and  85°.  Trimethylamine,  which  boils 
at  9°,  does  not  react.  In  putting  the  process  into  practice, 
the  concentrated  solution  of  the  hydrochlorides  of  the 
amines  is  treated   witb   caustic  soda  and  the  gas  evolved 
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is  collected  in  a  4<>  per  rent,  solution  of  commercial  formal- 
dehyde. By  treating  the  liquid  so  obtained  with  an  equal 
weight  of  caustic  potash  the  greater  part  of  the  trimethyl- 
amine  i-  evolved,  aud  the-  liquid  itself  separates  into  two 
layers.  The  upper  layer  is  dried  over  solid  caustic  potash, 
and  submitted  to  fractional  distillation  ;  the  remainder  of  the 
trimethylamine  having  passed  over,  fractions  are  collected 
boiling  at  G7 — lis  and  at  166°.  The  former  fraction  con- 
tain- a  quantity  of  methyl  alcohol  derived  from  the  impure 
formaldehyde.  The  amines  may  be  regenerated  by  boiling 
the  condensation  products  with  alcoholic  hydrochloric  acid. 

The  pro..--  thus  yields  trimethylamine  in  soluliou,  and 
the  pure  hydrochlorides  of  di-  aud  mono-methylamine :  it  is 
simple,  and  does  not,  like  the  method  with  ethyl  oxalate, 
necessitate  the  desiccation  of  the  amines. — T.  E. 

Carbon  Tetrachloride  as  o  Substituli  for  Benzine  [Petro- 
leum Spirit].     Xeuesie  Erfind.  u.  Erfahruogen,  1896,  3. 

St  i   under  V.,  page  588. 

Iodine  Compounds,  Solubh  ;  Methodfor  Titration  »/• 
K.  Riegler.     Zeits.  anal.  Chem.  1896,  35,  [3],  305. 

See  under  XXII  [.,  page  GIG. 

Benzonaphlhol,    twin    /.'      tions  ■•■'.     A.  Christomanos. 
Chem.  Zeit.  1896,  20.  58a. 

See  under  XXIII.,  page  619. 

Caffeine,  Determination  of.     Georges.     Journal  de  Pharm. 
etde  Chim.  lS'JG,  4,  [2],  ;, -'. 

See  under  XXIII.,  page  622. 

PATENTS. 
Mandelic  Arid  and  Nitrile  of  Mandclic  Acid,  Impts.  in 
Manufacture    of.       Chemische     Fabrik,     vormals 
Hofmann     and     Schoetensack,     Gernsheim,     Germany. 
Eng.  Pat.  1  1,886,  Aug.  6,  l 

The  production  of  the  nitrile  by  action  of  an  aqueous 
solution  of  potassium  cyanide  upon  an  alkaline  bisulphite 
compound  of  benzaldehyde  is  claimed,  also  the  conversion 
of  the  nitrile  into  mandelic  acid  by  agitation  with  concen- 
trated hydrochloric  acid,  and  finally  heating. — A.  C.  W. 

Camphor,    Pi  i  ess    for   Preparation    in    the  condition  of 
Powder.     VY.  Schmidt,  Philadelphia,  I"  .S.A.     Eng.  Pat. 
.      17,351,  Sept.  17.  1895. 

I'rr.vKui  lent  camphor  is  claimed  as  a  new  article  of 
manufacture  and  the  process  for  obtaining  it  by  dissolving 
iu  a  solvent  of  low  boiling  point  (60  — 101  C),  and 
subsequent   removal   of  exei  ilvent   by  distillation, 

after  a  previous  filtration,  if  necessary. — A.  C.  W. 

Alkylglycollic  Acid  Derivatx  ophenol  Ethers, 

Manufacture  of.     Basl  d  Works  (Biudschedlcr), 

Basle,  Switzerland.     I  ag.  Pat.  8770,  April  25,  I    H 
liii-  patent  claims  substances  of   the  above  class  and  their 
processes  of  manufacture  bj  the  reaction  (l)  of  haloidacet- 
p-amidopheoo!  ethers  w  ith  sodium  alcoholatcs — 

Cl.CH  .Co. XII. C,]I,. hi  Ml.    .    KaOCH3=    Xai  1   - 
CH3O.CH  .CO.NH  <    11    in  '.H  . 
(2)  of  the  alkylglycollic  acids  with  p-amidophenol  ethers. 
(    II  O.CH3.COOH    1    Ml  .('.II. or  II 

0   1    il   .inAll.i    .11     1  'i     II.   •    II  o. 
The    bodies    formed    by     these    reactions    are    valuable    a* 
antipyretics  and  antineuralgies. — A.  C.  VV. 

Artificial  Musk,  Impts.  in  Process  for  Making.  Gretsch 
and  Mayer,  Nev  York,  U.S.A.  Eng.  Pat.  9521,  May  ."», 
1K96. 

The  following  process  and  portions  of  it  are  claimed.  Cold 
sulphuric  a  rated  with  the  soluble  constituents  of 

naphtha  or  kerosene,  the  solution  so  obtained  is  nitrated. 
gradually  heated,  neutralised,  and  the  odoriferous  substance 
precipitated  by  the  addition  of  a  metallic  soap.  In  the 
last  operation  au   alkaline   resin   soap   is   used   and  then  a 


suitable  salt,  e.g.,  aluminium  sulphate,  added,  the  precipitate 
i>  washed  with  water  and  then  with  alcohol,  the  alcoholic 
soluliou  containing  the  purified  musk. — A.  C.  W. 

Veio   Perfume   or   Odoriferous   Principle   [Homovanil 
and    Process   for    the    Manufacture    of,       Chemische 
(fabrik    von   Hcydcn,   Radebeul,   Germany.      Hug.    Pat. 
11,166,  Mai  22.  1896. 

A    PEKF1    IE    having    the   composition   of    a    homovanillin. 
together  with  its  manufacture   by  the  action  of  chlorot 
on  homoguaiacol  in  alkaline  solution  (  Tiemann  and  Heine  r's 

ion)  is  claimed.     The   homovanillin  thus  obtained 
probably  the  following  formula — 
1  ,11  ..oiTI.iDll  i(CH3)<  HO.    0  IHs:OH:l  II,  CHO  = 

1:2:1:5], 
has    an   adhering   smell    similar    to    that    of  vanillin,    and 
crystallises   from  alcohol    in    colourless   scales,    melting  at 
Hi.v  C— A.  C.  W. 

XXI.-PHOTOGRAPHY. 

Photography,  Tiro  nt  Impts.  in.     J.  M.  Edei  and 
E.  Valenta.     Dingl.  Polyt.  J.,  300,  42—  13. 

Ad  ORDINC  to  Belitzky  a  very  good  emulsion  for  collodioi: 
paper  is  obtained  by  the  preparation  of  the  following 
solutions  :  — 

First   Solution. — Strontium  chloride,  :',n  parts;  lithium 
chloride.    10;  distilled  water,   62 ;  ami  alcohol  (absolul 
1  IE  parts. 

./  Solution. — silver  nitrate,   12  grins.;  water,  16; 
and  ale  ^rms. 

Third  Solution. — Citric  acid,  20  grins. ;  alcoh 

Fourth   Solution.— G lycerin  and  alcohol,  equal  parts. 

lour  i  le  collodion  of  :i  per  cent,  are 

mixed  with  10  to  20  guns,  of  the  first  solution;  then  2U  grms. 
dyeerin-alcohol,  prepared  as  described,  are  added  •,  after 
thai  a  small  portion  of  the  second  solution  is  added,  and 
the  mixture  well  shaken  ;  finally  20  grins,  of  the  third 
solution,  together  with  50  c.c.  of  ether,  are  added.  Baryta 
paper  is  used  for  the  emul>ion  thus  obi, lined. 

Emulsion     of     Silver     Chloride     Collodion    for     I ' 
positives. — Zinc    chloride,    (i    grins.  ;    citric  acid,   2    gnus. 
tartaric  acid,  1  grm.  :  and  alcohol,  2  ill  c.c. 

To  the  solution  thus    obtained  one    drop     of    ammonia. 

12  grms.  of  collodion-wool,  and  450  c.c  of  ether  are  added. 

When  this  "  chloride-collodion  "  is  completely  dissolved,  the 

following    "silver     collodion"    is    added: — Silver    nitrate, 

3.  :  water,  20  i  e..  and  alcohol,  450  c.c. 

To   tie-  solution   there  are  added    12  grms.  of  collodion- 
wool  aud  240  c.c.  of  ether. 

The  emulsion  is  allowed  to  stand  for  sis  to  eight  hour,-, 
and  then    the    plates  are  thickly  eeated    with    it.       lii 
copying,  the  plates  are  for  a  short  time  exposed  to  amis 

COS. 

I  he     number     of     developers    for    dry    plates     is     daily 
increasing,     f.umiere   and   Seyewetz   recommend    phi 
hydroxylamine  as  follows  : — Phenylhydroxylamine,  1  grm.; 
inn  sulphite  (anhydrous),  3 grms, ;  and  water,  100  cc. : 
potassium  bi  in),  6  cc. 

Andresen  recommends  amido-  and  hydroxy-compi 
ofp-phenylenediamine  and  p-toluyenediamine  as  devehq 

— H.  S. 

Photography,  Recent  Progress  in.     .1.  M.  Eder  and 
E.  Yalenta.     Die  Chem.  Ind.  19,  [13],  1896,  259. 

In  kin,,    the   past   few   years    Banff's   "metol"   (methyl- 
paramidometacresol)   has  become  very  largerj   used 
developer.     It   may  be  improved  for  portraiture  especially 
by  the  addition  of  sodium  thiosulphate.     A  suitable  formula 
is    (A)    metol,    15    grms.;    sodium    sulphite,    15o;    water, 

1. '  -       i  l;,  ■■  hypo,"  1  grm.:  sodium  carbonate   crys 

330;    water.   1,000  C.C.      20  c.c.  of  A   and    10    of    11    arc 
diluted  for  use  with  30  c.c.  of  water.     The   Berlin  Acl 
Gesellschaft   hare  patented  as   developers :  —The  diamid 
naphthali  oe   sulphonic   acids    prepared    from   a-   and    &■ 
naphthylamine  mono-  and  disulphonic   acids  ;   the  amido 
acids  from  o-  and  /3-uaphthol  mono-  aud  disulphonic  acid-  : 
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a-  and  S  naphthobydroqumones,  c^a.,,  a,/83,  a^,,  and  /3,i8;1- 
dihydroxyuaphthalenes,  and  their  mono-  and  disnlphouic 
acids;  OjOj,  «,/3,,  and  /3,;8:raniidonaphthols  ;  a,^,  and  cqa2- 
naphthylenediamines  ;  and  a-amido-0-naphthol  mono-  and 

disulphonic  acids.     Andresen  lias  patented  paramidopht I 

and  cresol,  and  its  chlorine,  bromine,  and  iodhydroxy- 
derivatives.  The  developers  are  prepared  by  dissolving 
30  grins,  of  the  dry  potassium  sulphite  having  the  formula 
K2Sa05  in  100  c.c.  of  water,  adding  10  grms.  of  paramido- 
phenol  hydrochloride,  and  then  strong  caustic  soda  tili  the 
precipitate  just  redissolves.  One  part  of  the  solution  is 
diluted  with  5  to  50  parts  of  water  before  use. 

All  the  foregoing  substances  require  the  a  Idition  of 
caustic  alkali,  which  has  several  photographic  disadvantage;. 
Andresen  has,  therefore,  patented  paraphenylene  and  para- 
toluylene  diamine  and  their  amido  and  hydroxj  -derivatives. 
These  work  in  tlie  presence  of  alkaline  carbonate  or 
sulphite.  The  developing  solution  consists  of  a  in  per 
pent,  solution  of  sodium  sulphite  containing  1  per  cent,  of 
amidoparatoluylenediamine  hydrochloride.  Lumiere  Bros, 
have  recommended  substituting  for  the  caustic  or  car- 
bonated alkali  employed  in  the  ordinary  quinol  developer, 
the  tribasic  sodium  phosphate: — (A)  quinol,  5  gnus.-. 
anhydrous  sodium  sulphite.  20;  and  water,  400  c.c.  (1!) 
Xa:1PO|,  40  grms.;  water,  200  e.e. ;  equal  parts  of  each 
to  be  used. 

A  bromide  emulsion  paper  with  a  glossy  surface  has 
lately  been  put  on  the  market,  and  is  treated  in  the 
usual  manner.  The  polished  appearance  makes  it  unsuit- 
able for  enlargements,  but  it  is  well  adapted  for  contact 
prints,  especially  when  they  are  prepared  by  means  of  an 
automatic  printing  and  developing  machine.  Patents  have 
been  taken  out  in  Germany  by  J.  Junk  for  a  positive  paper 
consisting  (chiefly)  of  bromide  of  silver  emulsified  in  a 
mixture  of  gelatin  and  starch.  AdrianofE  has  given  the 
following  improved  formula  for  "  Aristo  "'  paper:  —  (</ ) 
sodium  chloride,  <>■  I  grin. ;  citric  acid,  3  ;  gelatin,  50  grms. ; 
water,  500  c.c.  (6)  silver  nitrate,  10  grms.;  water,  500 c.c. 
a  is  wanned  to  50°  C,  and  b  poured  in  slowly.  The 
emulsion  is  squeezed  through  canvas,  washed,  .\.c.,  and 
finally  coated  on  "barium  paper"  (see  below).  A  matt 
surface  may  lie  obtained  by  the  addition  of  . starch  as  usual. 
Complaints  have  been  made  about  the  inferior  keeping 
qualities  of  many  collodion  papers,  the  deterioration 
being  due  to  the  decomposition  of  the  silver  salts.  To 
obviate  this  the  emulsion  is  spread  on  "barium  paper"— - 
the  name  given  to  a  material  which  has  been  prepared  with 
a  layer  of  gelatin  and  barium  sulphate,  l.iesegang  has 
improved  on  this  by  incorporating  tartaric  and  citric  acids 
in  the  substratum,  with  the  result  that  the  collodion 
emulsion  will  keep  its  colour  for  months.  Vollenbruch 
floats  the  back  of  the  barium  paper  on  a  freshly  prepared 
solution  of  hard  gelatin,  1  grm. ;  sugar  candy,  10;  and 
citric  aeid,  IS,  in  1  litre  of  water.  To  avoid  the  curling  of 
these  papers  in  the  different  baths,  Kriigener  paints  the 
back  with  a  solution  of  substances  insoluble  in  water,  such 
as  nitrocellulose,  shellac,  &c. 

Valehta  has  described  a  collodion  paper  in  which  the 
silver  salts  are  ths  chloride,  citrate,  and  chromate ;  the 
object  of  the  latter  being  to  diminish  the  number  of  different 
tones  in  the  prints,  so  that  the  pictures  appear  to  be 
exceptionally  brilliant,  and  the  paper  becomes  specially 
valuable  for  printing  weak  and  over-exposed  negatives.  To 
prepare  the  normal  emulsion,  200  c.c.  of  a  2*5  to  3  per 
cent,  collodion  are  mixed  with  0-36  grm.  of  strontium 
chloride  and  0-  IS  of  lithium  chloride  dissolved  in  4  c.c.  of 
a  warm  mixture  of  equal  parts  of  96  per  cent,  alcohol  aud 
glycerin.  1  grm.  of  citric  acid  dissolved  in  the  minimum 
of  alcohol  is  added,  and  the  whole  thoroughly  shaken.  In 
the  dark  room  a  solution  of  3  •  2  grms.  of  silver  nitrate  in 
4  c.c.  of  water  is  gradually  run  in,  and  after  a  further 
agitation  the  emulsion  is  filtered.  So  prepared  it  gives 
prints  corresponding  to  ordinary  paper,  but  by  the  addition  of 
0-4  or  0-8  c.c.  of  a  10  per  cent,  solution  of  chromic  acid,  or 
of  0-2  grm.  of  ammonium,  or  preferably,  calcium  bichromate 
to  every  200  c.c.  of  the  emulsion,  the  range  of  tones  is  con- 
siderably diminished,  and  it  may  be  used  for  flat  negatives 
as  already  mentioned.  It  is  finished  in  a  "  combined  "  toning 
and  fixing  bath,  containing  lead  nitrate  10  parts,  "  hypo  " 


200,   water    1,000,  to  which   5    to  8   c.c.    of    a    1    per  cent, 
solution  of  gold  chloride  are  added  just  before  use. 

The  objection  to  the  employment  of  chromic  acid  and  its 
salts,  is  that  the  prints  lose  very  considerably  in  depth 
during  the  finishing  process  ;  and  further  experiments  have 
shown  that  a  similar  emulsion,  also  giving  abnormally  hard 
priuts,  may  be  prepared  by  replacing  the  strontium  and 
lithium  chlorides  by  an  equivalent  quantity  of  cupric 
chloride.  In  this  case  if  tin- prints  are  completely  washed 
before  toning,  they  only  lose  the  usual  amount,  but  if  the 
washing  be  omitted,  they  are  practically  bleached.  I'ranyl 
chloride  gives  still  better  results  ;  by  the  total  or  partial  sub- 
stitution of  the  chlorides  mentioned,  by  an  equivalent  weight 
of  the  uranium  salt,  an  emulsion  may  be  made  giving  as 
brilliant  prints  from  weak  negatives  as  may  be  desired, 
while  it  lo-es  but  little  in  fixing,  prints  quickly,  and  tone- 
well  aud  uniformly  in  either  the  "combined"  or  the 
separate  sulphoeyanide  or  other  gold  baths  in  general  use. 

Stripping  collodion  papers  are  now  being  made,  having  a 
layer  of  gelatin  between  the  paper  and  the  collodion,  so 
that  by  immersion  in  warm  water  the  film  may  he  removed 
and  fixed  on  to  any  desired  article. 

The  original  "  hot  bath  "  platinum  printing  paper  appears 
to  be  giving  way  to  the  newer  "cold-bath"  process,  and 
Lainer  recommends  the  following  formula; — (A)  potassium 
platinous  chloride  10  parts,  water  60;  (B)  ammonium 
bichromate  100,  10  percent,  oxalic  acid  solution  30,  water 
60.  7'2c.e.  of  A  are  mixed  with  1-8  c.c.  ofB,  and  smooth 
Hives  paper,  previously  treated  with  gelatin  or  arrowroot, 
painted  with  it.  To  increase  the  brilliancy,  0 ■  1  to  0-3  c.c. 
of  a  2  per  cent,  solution  of  the  bichromate  may  be  added  to 
the  liquid. 

A  new  paper  requiring  only  immersion  in  water  to  work 
it,  and  giving  white  lines  on  a  brown  ground,  has  been 
introduced.  It  is  prepared  by  dissolving  80  to  100  grm-. 
of  the  double  citrate  of  iron  and  ammonium,  10  to  20  of 
silvei  nitrate,  15  to  20  of  tartaric  aeid,  and  10  to  15  of 
gelatin  in  I  litre  of  water. 

For  mounting  purposes  ordinary  paste  has  been  found 
useless  in  the  ease  of  heavy  papers,  and  also  for  gelatin 
emulsions  prepared  with  an  "enamelled"  surface,  as  it 
spoils  the  gloss.  A  large  number  of  materials  are  now  on 
the  market  composed  of  varying  mixtures  of  starch,  gum, 
dextrin,  anil  gelatin  dissolved  in  water  or  weak  spirit,  and 
usually  containing  an  antiseptic,  and  often  some  glycerin 
to  prevent  "  cockling"  of  the  mount. — 1-'.  II.  L. 

Photographic  Plates,  Action  of  Zinc  on.    K.  Colson. 
Comptes  rend.  1896,  123,  49. 

A  GEi.ATiN-bromide  plate  placed  in  contact  with  a  partly 
cleaned  sheet  of  zinc  and  then  developed,  shows  a  deep 
grey  tint  in  the  part  which  was  in  contact  with  the  cleaned 
surface.  This  is  said  to  be  due  to  reduction  of  silver 
bromide  by  zinc  vapour  and  not  to  any  radiation.  The 
author  concludes  that  if  zinc  be  used  at  all  in  photographic 
apparatus  it  should  have  a  compact  covering  through  which 
the  vapour  will  not  pass, — A.  C.  W. 

XXII.-EXPLOSIVES,  MATCHES,  Etc. 

Nitroglycerin,  Boiling  Point   of.     C.  .V.  Lobry  de  Bruyn. 
R.  tr.  ch.  P.-ii.,  14,  131. 

According  to  Champion,  nitroglycerin  boils  at  IS.}3  C. 
This  figure  is  shown  to  be  incorrect.  As  a  matter  of  fact, 
ebullition  was  not  observed  even  at  160  C.  under  a  pressure 
of  only  15  mm.  The  author  is  of  opinion,  however,  that 
nitroglycerin  might  be  distilled  in  a  more  perfect  vacuum. 

— H.  T.  P. 

PATENTS. 

Explosives  [Safely'],  Impts.  in  the  Manufacture  of.  G. 
(i.  Andre,  (llenlean,  Argyllshire,  and  C.  H.  Curtis, 
London.     Eng.  Pat.  23,443,"  Dec.  7,  1895. 

I    A    "  nameless "   explosive,   consisting  of    12    per  cent,  of 
1    wood-meal  or  similar  substance,  85  per  cent,  of  ammonium 

nitrate,  and  3  per  cent,  of  potassium  nitrate. 

The  materials   are   incorporated  in  a  drum  with  wooden 

balls  without  the  addition  of  any  liquid. — R,  B.  P. 


CI  6 


THE  JOURNAL  OF  THE  SOOIETT  OF  CHEMICAL  INDUSTRY. 


[Aug.  81,  189ft 


Safety  Explosives,  Impts.  m  the  Manufacture  of.  R. 
Pierre,  Brefeld,  and  W.  Pottgiesscr,  Konigshof,  both 
in  I larmen,  Germany.     Eog.  Pat.  6,555,  March  25,  1896. 

An  explosive,  consisting  i  i   93  parts  of  ground  ammonium 

5  ]>:irts  of  "  aniline  nitrate,"  and  2  parts  of  dioxide 

of  manganese,  lead,  or  chromium,  intimately  mixed  together. 

— E.  H.  P. 

XX1IL— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Nitrogen  Determinations,  A  New  Safety  Distillation  Tube 
Rapid  Work   in.     C.G.Hopkins.     J.  Am.  r,  I     . 

Si  ■■    1896,  227-  228. 

The  tube  shown  in  the  figure  is  made  from  tubing  tboul 
7  to  8  mm.  interna]  diameter.  The  side  openings  A  and 
.V1  should  be  marly  as   large,  and  the  bulb  about  5  cm.  in 
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diameter.  The  length  of  the  tube  below  the  bulb  is  12  cm., 
and  that  above  the  bulb  about  the  same.  The  jets  C  and  C 
are  2  mm.  inside  diameter.  In  use,  the  tube  is  pushed 
through  the  cork  of  the  distilling  flask  until  the  opening  A1 
is  below  the  cork  :  the  vapour  then  passes  through  the  side 
ipenings,  and  whatever  condenses  in  the  tube  bi 
bend  I!  inns  back  into  tin  flask  through  the  jets  C  and  C, 
which  always  remain  filled  with  liquid. —  I..  A. 

Gas  Analysis,  Apparatus  for.    0.  Bleier.    Ber.  29,    n    . 

1761  —  1762.     (See    also'   Her.  28,    2123;   29,   260,    this 
Journal,  1896,  294.) 

The  apparatus  described  by  the  author  (loc.  ril.t  may  be 
conveniently  modified,  to  permit  of  the  attachment  of 
another  series  of  absorption  pipettes,  by  providing  a  vertical 
branch  on  the  horizontal  pipe  just  in  front  of  the  last  three- 
way  tap,  which  branch  ma\  be  closed  by  mean-  of  a  piece 
of  india-rubber  tubing  and  a  glass  rod,  when  not  in  use. 

Another  modification  consists  in  affixing  a  third  and  fourth 
gas  pipette,  filled  respectively  with  amnioniacal  and  hydro- 
chloric cuprous  chloride,  the  latter  for  absorbing  tlie  final 
-  Hi  cell. m  monoxide  ami  ammonia  vapour. 
In  place  of  the  Ilempel  pipette,  it  is  proposed  to  use  a 
simpler  form,  the  capillary  tube  of  which  can  he  tilled  with 
liquid  by  pressing  a  caoutchouc  bulb  attached  to  the  filling 
tube.  The  pipette  can  then  be  affixed  t..  the  above-named 
branch  oil  the  main  apparatus  by  a  connecting  p 
capillary  giass  tube  with  india-rubber  connections. 

Blowing  into  the  pipette  for  filling,  and  the  necessity  for 
filling  the  connecting  piece   with   water,  are    thus  dispensed 

trith. — C.  S. 


INORGANIC  CHEMISTR  Y.—QUALITA  Tl  VE. 

Phosphorus,  Spectrum  <>f.  in  Fused  Salts  and  Metallurgical 
Products.  A.  de  Gramont.  Comptes  rend,  is'.io, 
122,  1534—1636. 

Sparks  are  passed  between  two  fragments  of  minerals  oi 
fused    -alls   connected     to    the    poles   of  an    induction    c 

and  also  to  a  condenser.     Under  these  circumstances  the 
]  spark   spectra  exhibit   not  only  the  characteristic  lines   of 

the     metals     Imt     al f    the     metalloids.       Thus,    fused 

phosphates  (of  soda  and  potash)  give  a  fine  spectrum  of 
lines  of  phosphorus.  Of  these  the  most  easily  diet inguii 
by  their  position  and  appearance,  are  the  triplet  Pa  (wavi 
length-  604-2,  603-45,  and  602-5)  in  the  red.  and  the 
doublet  l'f  (wavelengths  160-0  and  (58-85)  in  the  blue. 
These  characteristic  lines  are  also  distinctly  shown  bj 
certain  meteorites  and  by  metallurgical  product-  in  which 
phosphorus  is  combine. 1  with   iron  or  copper.   -1").  E.  J. 

Nitrites,  Detection  of ,  hy  Means  <<t'  Cuprous   I 

1'.  Sabatier.  Comptes  rend.  1896,122,  1417—1419. 
CUPROUS  oxide,  in  contact  with  a  solution  of  silver  nitrate, 
entirely  displaces  tin'  silver,  atid  finally  a  grey  substance  is 
obtained  t  Rose,  Anna).  Pogg.  l s 5 7 .  101>-  This  contains  a 
cuprous,  or  cupro-cupric  nitrate,  anil  when  treated  with  an 
excess  of  strong  sulphuric  acid  gives  a  magnificent  blue- 
violet  coloration,  which  is  at  once  destroyed  by  water,  and 
disappears  spontaneously  after  some  days, 

lh lour  is    readily  obtained    by  adding   cuprous  oxide 

to  a  solution  of  sodium  nitrite  in  strong  sulphuric  acid.  All 
cuprous  and  cupro-cupric  compounds  give  the  reaction,  but 
not  immediately  in  the  ease  of  the  chloride  and  iodide. 
Metallic  copper  also  gives  the  reaction,  finely  powdered 
I  reduced  1  copper  immediately,  shavings  gradually,  ( lupric, 
mere  irons,  mercuric,  lead,  silver,  stannous,  stannic,  0 
n.  se,  cobalt,  anil  nickel  compounds  give  m    1 

The   violet    colour    is    quickly    destroyed    by    oxidising 
agents  as  nitric  and  persulphuric  acids,  and   by  agit.e 
dry  air.      Water  containing    one-fifth   its    bulk    of  sulphuric 
acid  doe-  not  destroy  the  colour. 

To  detect  nitrous  acid,  a  drop  of  the  solution,  on  a  white 
plate,  is  mixed  with  a  drop  of  strong  sulphuric  acid,  and 
a  few  grains  of  cuprous  oxide  added.  The  violet  coloration 
will  he  produced  in  solutions  containing  only  Jji  niol.  of 
nitrous  acid  per  litre. 

The  violet  compound  is  enpric  nitrosodisulphonate. 

—X.  H.  J.  M. 


inor<;anic  chemistry.— 
quantitative. 

Ammonium  Molybdate  Solution,  Modified,  for  Analytical 
Purposes.     A.  I,.  W'intou.     .1.   Aincr.  Chem.    So* 
18,  [5],  445— 4  It,. 

1.  Dissoi  I  1  1,000  grms.  of  molybdic  acid  in  4.160  c.c.  of 
a  mixture  of  ammonia    Isp.    gr.   0-90),  one   volume,  water. 

cine-. 

2.   Dissolve    5,300     grms.   of   ammonium    nitrate    in   a 
mixture   of    6,250  c.c.  of  nitric  acid  (sp.  gr.    1-42)    and 

3  ■  •■    Of  »ater. 

Add  1  to  2  slowly  with  constant    stirring,  allow  to    stand 
for  a  Uk  days  in  a  warm  place,  and  decant  the  clear  liquid. 

This    solution    ha-     the     i iposition     recommended    by 

I're-.iiiiis,  but  contains  in  addition  la  grms.  of  ammoninm 
nitrate  in  every  50  c.c. — H.  T.  1'. 

Iodine  Compounds,  Soluble ;  A  2Ve«o  Method  lor  Titration 
of.  E.  Riegler,  /cits.  Anal.  Chem.  1896,  35,  [3], 
805—307. 

In.  principle  of  this  method  consists  in  liberating  the 
iodine  in  an  iodide  by  means  of  iodic  acid,  removing  the 
iodine  by  agitation  with  petroleum  ether,  and  then 
estimating  the  excess  of  iodic  acid  by  titration  with  deci- 
ni.ruial  sodium  thiosulphate  solution.  The  reactions  are 
given  in  the  following  abstract.  The  iodic  acid  i-  employed 
in  the  form  "I  a  dr.  iiiormul  solution,  which  is  obtained 
l.\  dissolving  17-6  grms.  to  1,000  c.c. — A.  K.  M. 
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Titration  of  Thiosulphate  Solution  with  Iodic  Acid. 
E.  Riegler.     Zoits.  Anal.  Chetn.  1896,  35,  308. 

The    reaction  involved  depends   upon  the  following  equa- 
tion— 
CNX.S.D,  +  GHIO;  =  3Xjl,S406  +  5NaI03  +  NaI  -  311  n. 

A  solution  of  starch  is  used  as  indicator,  and  is  added  to 
the  thiosulphate  solution.  The  addition  of  the  slightest 
excess  of  iodic  acid  produces  a  blue  coloration,  owing  to 
the  liberation  of  iodine,  which  is  brought  about  in  accord- 
ance with  the  following  reaction  :  — 

:,Xai    -   6HIO3  =  5NaI03  -  3H„0  -  61. 
Iodic  acid  is  readily  obtained  in  a  state   of  absolute  purity, 
and  morel v  requires  to  be  dried  over  sulphuric  acid. 

—A.  K.  M. 

Nitrous  Acid,  Estimation  of  Minute  Quantities  of  . 
L.  Zambelli.     Monit.  S    enr.  189  i,  10,  351. 

The  author  refers  to  a  paper  by  Lunge  and  Lit  off  (this 
Journal,  1SS5,  67  ;  also  Monit.  Scient.  18!:.".,  117),  in 
which  a  colorimctric  method  of  the  author's  is  mentioned. 
He  points  out  that  he  has  described  two  methods,  and  that 
he  has  given  the  preference  to  the  one  which  Lunge  and 
Lwoff  have  ignored.  The  method  advocated  is  the 
following  : — 2  grrns.  of  sulphandic  acid  and  2  grms.  of 
phenol  are  dissolved  in  50  c.c.  of  dilute  sulphuric  acid 
(equal  vols,  of  acid  and  water).  A  measured  quantity  of 
the  solution  to  be  tested  is  introduced  into  a  tla-k.  2  or 
3  c.c.  of  the  above  solution  added,  ami  the  flask  is  well 
shaken.  At  the  end  of  10  to  15  minutes  the  solutio 
made  just  alkaline  by  the  addition  of  ammonia,  and  if 
nitrous  acid  be  present  a  yellow  coloration  will  be  produced. 
The  colour  has  to  be  matched  by  repeating  the  reaction, 
using  in  this  case,  however,  a  standard  solution  of  silver 
nitrite.  Results  are  given  showing  the  accuracy  of  the 
method  which  the  author  also  recommends  ou  account  of 
its  simplicity. — A.  K.  M. 

Hydrofluoric  Acid,  Volumetric  Analyi  v    ne   Appli- 

qfthe  Acid.     K.  F.  Stahl.     J.  \mer.  Chem.  Soc. 
1896,  18,  [5],  415 — 125. 

Commercial  hydrofluoric  acid  always  contains  as  impurities, 
hydrorluosilicic  and  sulphuric  acids — introduced  during  the 
process  of  manufacture — owing  to  the  disturbing  influence 
of  which  the  specific  gravity  of  the  acid  is  only  a  rough 
index  as  to  its  real  strength.  The  following  method  for 
determining  these  impurities,  as  well  as  the  percentage  of 
hydrofluoric  acid,  is  stated  to  be  rapid  and  reliable. 

1.  Total  Acids. — 2  grins,  of  the  sample  are  added  to  a 
measured  volume  (25 — 50  c.c.)  of  normal  NaHO,  sufficient 
to  neutralise  almost  the  whole  of  the  acid.  A  few  drops  of 
alcoholic  phenolphtbalein  are  now  added,  the  solution  heated 
to  50    C.,  and  the  titration  completed  as  usual. 

2.  Hydrqftuosilicic  Acid.  —  2  grms.  are  diluted  in  a 
platinum  dish  with  5  c.c.  of  water,  and  partially  neutralised 
with  potassium  carbonate  (0'05  grin.  K3C03  for  each  1  c.c. 
of  normal  XaHO  used  under  1).  15  c.c.  of  50  per  cent,  spirit 
are  then  added,  followed  by  sufficient  absolute  alcohol  to 
elevate  the  alcohol  content  of  the  whole  to  50  per  cent. 
After  one  hour,  the  gelatinous  precipitate  of  K„SiFfi  is 
filtered  off,  washed  with  50  per  cent,  alcohol,  transferred 
(including  filter-paper)  to  a  platinum  dish,  warmed  to 
50  C.  with  25  c.c.  of  water,  and  slowly  titrated  with 
normal  XaHO  and  phenolphtbalein. 

3.  Sulphuric  Acid. — 4  grms.  of  sample  are  evaporated  in 
a  platinum  dish  on  the  water-bath,  until  acid  fumes  are  no 
longer  evolved.  The  syrupy  residue  of  ILSO.,  is  diluted, 
and  titrated  with  alkali. 

In  calculating  out  results  it  must  be  noted  that — 

ILSiF,  =  6XaHO,  whilst  K0SiF6  =  4XaHO. 

Amongst  the  move  recent  commercial  applications  of 
hydrofluoric  acid,  its  employment  in  dilute  solution  (1 — 2 
per  cent.  HF)  for  cleaning  iron  castings  from  sand  and 
scale  has  found  great  favour.  It  is  stated  to  be,  for  this 
purpose,  far  superior  to  sulphuric  acid,  being  more  rapid, 
uniform,  and  thorough  in  its  action.— II.  T.  1'. 


Carbonic  Acid,  Rapid  Determination  of,  in  Air  ami 
Confined  Spaces.  M.  Henriet.  Comptes  rend 
123,  125. 
I'm:  -ample  i-  taken  in  a  six-litre  flask  provided  with  a  tap 
funnel  and  tube  with  stop-cock  passing  through  the  cork. 
In  the  laboratory  the  Bask  is  cooled.  15  c.c.  of  potash 
( s  grms.  to  the  litre)  coloured  with  phenolphthale'in,  and 
2  c.c.  of  ether  are  placed  in  the  funnel,  the  latter  to  protect 
the  potash  from  the  air.  The  potash  is  washed  into  the 
tia-k  with  boiled  water,  and  then  well  shaken  ;  after  stand- 
ing an  hour,  standard  acid  is  added  to  complete  dccolorisa- 
tion.  Twice  the  difference  between  the  acid  so  required  and 
that  needed  to  neutralise  15  c.c.  of  the  potash  is  equivalent 
to  the  carbonic  acid  in  the  sample,  sue  I  irhonates  are 
neutral  to  phenolphthale'in. — A.  C.  W. 

Pyrites,  Determination  of  Sulphur  in.     T.  S,  Gladding. 
J.  Amer.  Chem.  Sue.  1896,  10,  [5],  146—449. 
The  author  shows  by  direct  experiment  that — 

1.  When  the  whole  of  the  barium  chloride  is  added  at 
once  (as  Lunge  directs)  the  barium  sulphate  carries  down 
with  it  a  proportion  of  barium  chloride  equivalent  to  about 
Q"5  per  cent,  of  the  sulphur  present. 

2.  The  occlusion  of   barium   chloride   i-   almost  entirely 
ented  if  the  reagent  be  added    (as   the  author   recom- 

mendi  drop  from  a  burette  to  the  solution  of  the 

ore. 

•'!.  The  solubility  of  barium  sulphate  in  the  acid  liquid  of 
precipitation,  i-  so  -mall  that  the  Io*s  due  to  it  amounts 
only  to  about  ii-02  per  cent,  of  sulphur.  Lunge's  claim, 
therefore,  thai  in  his  method  the  occlusion  of  barium 
chloride  is  almost  exactly  compensated  by  the  solubility  of 
the  precipitate,  i-  shown  to  be  inaccurate.  Per  contra,  the 
results  obtained  by  the  process  must  be  too  high  by  several 
tenths  per  cent.  A-  regard-  the  trace  of  sulphur  (0-20  to 
0 •  40  per  cent.)  occasionally  carried  down  with  the  ferric 
hydrate  precipitate,  the  author  maintains  that  it  may  be 
accurately  determined  by  dissolving  the  precipitate  in 
hydrochloric  acid,  and  precipitating  with  barium  chloride. 

— H.  T.  P. 
Gold  Sola  nts,  Estimating   the  Efficiency  of.     W.  J.  Shar 

wood.  F.ug.  ami  Mining  .1.  1896,  61,  613. 
In  testing  cyanide  and  other  solutions,  as  regards  efficiency 
in  dissolving  gold,  the  real  object  is  to  find  the  weight  dis- 
solved from  a  given  area  in  a  given  time.  A  better  way 
when  comparing  different  solutions  is  to  find  the  time 
required  to  dissolve  a  layer  of  gold  of  known  thickness. 

The  author  gives  the  following  method : — Ordinary  micro- 
scope square  "  cover  glasses "  are  carefully  cleaned  and 
coated  on  one  side  with  an  alcoholic  solution  of  shellac. 
When  most  of  the  alcohol  has  evaporated  off,  the  gla--i ■- 
are  pressed  upon  a  perfectly  smooth  sheet  of  gold  leaf.  The 
shellac  is  allowed  to  harden,  and  the  ragged  edges  of  the 
gold  leaf  are  then  rubbed  off.  In  taking  gold  leaf  from  the 
book,  it  should  not  be  removed  from  the  paper,  but  cut  out 
bodily  and  laid  on  a  smooth  surface.  The  test-pieces  of 
metal  thus  produced  are  of  uniform  weight  and  thickness 
so  that  the  result-  obtained  by  noting  the  time  taken  bv 
different  solvents  to  effect  complete  solution  are  strictly 
comparable.  The  test-pieces  should  be  kept  on  edge  when 
immersed  in  the  solvent. 

The  author  found  by  repeated  trials  that  the  thickness  of 
gold  leaf  in  two  books  used  was  very  uniform,  and  that  the 
variation  in  the  weight  of  sheets  of  equal  size  was  less  than 
0-25  per  cent. — A.  S. 

Silver  from  Gold,  Separation  of,  by  Volatilisation. 
J.  W.  Richards.  J.  Franklin  Inst.  141,  [846],  447 — 451. 
Is  the  blow-pipe  assay  of  gold  and  silver,  where  the  button 
of  precious  metal  is  too  small  for  weighing,  and  its  weight 
has  to  be  calculated  from  an  accurate  measurement  of  it- 
horizontal  diameter,  it  is  found  that  the  gold  and  silver  may- 
be parted  on  charcoal  bv  oxidation  and  volatilisation.  The 
charcoal  must  be  dense  so  as  not  to  burn  away  too  quickly, 
and  should  leave  a  white  ash.  The  button  is  heated  in  a 
sharp-pointed  oxidising  blow-pipe  flame  to  a  bright  yellow- 
heat,  but  not  to  whiteness,  when  the  silver  volatilises  easilv 
and  steadily  until  there  is  less  than  5  per  cent,  of  it  remain- 
ing in  the  gold.     The  temperature  is  estimated  at  1,100"  to 
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1,200  ('.,  or  a  little  above  the  melting  point  of  copper.  To 
remove  the  remainder  of  the  Bilver  the  temperature  is  now 
raised  to  1,500  •  '..  when  the  silver  is  entirely  elimi- 
nated, and  the  gold  al-<>  begins  to  volatilise.     The  last  fact 

is  indicated  by   a  faint  crimsoi ating  on  tin-  char 

close  to  the  button  and  there  i-  :i  t gold  lost  which, 

however,  is  immeasurable.  The  flame  to  be  used  is  a  very 
sharp-pointed  needle  like  oxidising  one,  about  1  cm.  in 
length  to  the  blue  tip,  and  the  button  should  be  brought  to 
within  about  1  or  2  mm.  of  this  visible-  blue  tip.  It'  the  alloy 
on  starting,  be  white,  it  is  found  that  after  three  to  six 
minutes  of  tl.  become  pale  yellow.  When 

it  exhibits  a  bra"  yellow  colour,  the  heat  should  be  raised 
for  two  minutes,  when  the  gold  eolonr  will  appear  but 
without  the  crimson  coating.  Alter  this,  one  minute  at  a 
white  heat  will  complete  tin- separation,  rhe  gold  button 
is  then  taken  out,  cupelled,  and  measured. 

It  was  suggested  that  the  method  might  he  practicable  if 
an  electrically-heated  furnace  could  be  devised  in  which  the 
gold  and  silver  buttons  could  be  placed  on  suitable  supports 
and  kept  at  the  proper  temperature  with  a  current  of  air 
passing  over  them.  The  movement  to  the  hottest  part  of 
the  furnace  would  suffice  to  remove  t  he  last  traces  of. silver, 
just  as  the  last  traces  of  lead  are  removed  in  eupellation 
in  an  ordinary  muffle. —  A.  W. 

Zinc  Analysis  by  Electrolysis.  E.  Jordie.  Zeits.  t'iir 
Elektrochen,  ls'.io,  2,  [30],  655—657. 
The  objection-  have  been  raised  against  the  electrolytic 
method  of  estimating  zinc  that: — (1.)  The  deposition  of 
copper  upon  the  platinum  dish  takes  time.  (2.)  About  two 
hours  are  required  for  the  deposition  of  u-12 — 0'2  grm.  of 
zinc.  (3.)  The  edges  of  the  deposit  soon  oxidise  or  become 
dissolved.  (4.)  In  general,  tin'  zinc  can  only  be  separated 
from  other  metals  by  chemical  processes.  The  author 
shows  how  the  first  three  objections  arc  overcome.  The 
dish  must  be  coppered  to  a  height  of  about  2—3  nun. 
above  that  at  which  the  zinc  solution  will  stand;  thus,  if 
230  c.c.  of  zinc  solution  are  to  be  used,  250  e.c.  of  copper 
solution  must  be  taken.  It'  the  zinc  solution  be  properly 
made  up,  there  is  no  risk  of  the  precipitated  zinc  redis- 
solving.  It  should  contain  not  less  than  0'3 — 0"5  gnu.  of 
zinc,  and  is  prepared  for  electrolysis  In  aiding  to  the  neutral 
solution  2  grms.  of  ammonium  sulphate  ami  ~> —  7  gnus,  of 
ammonium  lactate  and  acidifying  with  a  few  drops  of  lactic 
acid.  After  the  current  has  been  passing  for  about  25 
minutes  the  electrolyte  should  be  nearly  neutralised  with 
ammonia.  A  saturated  solution  of  copper  sulphate  with 
.">  per  cent,  of  nitric  acid  may  be  used  ;  or  else  a  solution  of 
the  double  oxalate  of  copper  and  ammonia  in  oxalic  acid. 
When  Hi-  ele  trolyte  is  stirred  and  a  moderately  high 
current-density  is  used,  about  s.'.  per  cent,  of  the  zinc  is 
deposited  in  35  minutes,  and  about  96  per  cent,  of  it  in  an 
hour.  The  deposition  of  the  remainder  of  the  zinc  can  he 
accelerated  by  pouring  the  solution  out  into  a  fresh 
coppered  dish  and  finishing  the  electrolysis  in  this,  if  this 
be  .lone  from  I"  to  (in  minutes  after  tin-  start,  the  whole 
analysis  only  takes  about  l|  hour.  (See  this  Journal,  1896, 
280—281;  also  379.)— D.  E.  J. 
Ammonium    Citrate    Solution,    used    in    the   Analysis    of 

Fertilisers,   A    Simpli    Method  fir     Determining     the 

Neutrality   <•!.      N.    W.    Lord.     J.    Amer.   (hem.   Soc. 

189(1,  18,  157—4  i8. 

A  quantity  of  distilled  water  is  distinctly  coloured  with 
purified  litmus,  and  a  portion  of  the  solution  i-  further 
diluted  with  its  own  volume  of  Hater.  Two  Messier  jars  are 
filled  with  the  weaker  solution,  and  a  trace  of  sulphuric 
acid  is  added  to  one.  and  of  ammonia,  to  the  other.  The  jars 
when  placed  on,-  behind  (he  other  and  viewed  by  trans- 
mitted light  furnish  a  standard  neutral  titit  with  which  is 
compared  a  third  Messier  jar  charged  with  the 
litmus  solution  plus  .">  e.e.  of  the  ammonium  citrate  under 
examination.  The  slightest  deviation  of  the  citrate  from 
neutrality  may  thus  be  perceived,  and  its  amount  determined 
by  cautiously  adding  semi-normal  acid  or  ammonia  to  the 
single  jar  until  the  two  tints  are  exactly  equal.  A  corre- 
sponding correction  having  been  applied  to  the  bulk  of  the 
citrate  solution,  the  latter  should  be  again  tested  to  make 
sure   that   exact   neutrality  has  been  attained.      The  process 


mple;  and  solutions  thus  neutralised  have  always  been 
found  correct  when  tested  by  Huston'-  method  t  with 
alcoholic  calcium  chloride  solution. — H.  T.   1'. 

Silica,  Analytical  Determination  of,  Notes  *-n.  F.  ',. 
Wiechmann.  School  of  Mines  Quart.  1896,  17  [3], 
220—225. 

Tut  following  analytical  scheme  is  given  tor  the  deter- 
mination of  total  silica,  silicates  soluble  in  water,  crystalline 
silica  and  silicates  insoluble  in  caustic  potash  solution 
(I  :  4).  and  amorphous  silica  (diatomaceous  earth). 

Total    Silica.— Mis    \    grm.   with    10   grms.   of   mixed 
■nates  of  sodium   and    potassium    (1  :  I),  fuse,  diss 
in  dilute  hydrochloric  acid  and  proceed  as  usual. 

Silica  Soluble  in  Water,  frc. — Boil  1  gnu.  with  1  mi  c.c. 
of  water  for  balf-an-honr,  filter,  and  wash  with  boiling 
t  Acidify  the  filtrate  and  washings  with  hydro- 
chloric acid,  evaporate  to  dryness  and  proceed  as  usual. 
Wash  the  residue  from  the  treatment  with  boiling  water 
into  n  beaker  with  the  least  possible  quantity  of  water,  and 
boil  it  with  100  c.c  of  caustic  potash  solution  (25  pel 
cent.)  for  one  hour;  filter  and  wash  with  hot  water.  This 
filtrate  is  evaporated  with  hydrochloric  acid  tor  deter- 
mination of  the  amorphous  silica,  while  the  residue  on  the 
filter    is   dried    and    fused    with   the   mixed  -   for 

determination  of  the  crystalline  silica  ami  silicates  in- 
soluble in  caustic  potash  solution. — A.  G.  15. 

ORGAMC  CHEMISTRY.— QUALITA  TIVE. 

Alkalimetry,  Resazurin  as  mi  Indicator  in.     I..  Crismer. 
Hull,  de  1'Assoc.  Beige  des  Chimistes  10,     I    .  22—24. 

l.'i  -  \/i  nix  is  capable  of  detecting  the  nailer 

quantities  of  acid   than   are   revealed   by  litmus.      It  in:;-, 
prepared   bj    adding   8  grms.   of  fuming   nitric    acid    to    a 
solution  of   10  grms.  of  resorcinol  in   500  grms.  0f  ether 

led  down  to  — .">'  or  —  83  C.  After  leavin 
for  two  day-  in  the  cold,  the  resulting  crystal-  are 
collected,  washed,  and  purified  by  mean-  of  sodium  car- 
bonate, which  produces  red-brown  crystals  of  the  sodium 
of  resazurin,  that  of  resorufin  remaining  in  solution. 
washing  the  crystals  with  sodium  carbonate  solution 
resazurin  crystals  may  be  obtained  by 
slightly  acidifying  the  aqueous  solution  of  the  sodium  -alt 
with  sulphuric  acid.  The  test  solution  consists  of  0' 20 grm. 
of  resazurin  dissolved  in  4o  c.c.  of  decjnormal  ammonia 
and  made  up  to  1  litre  with  water.  This  54'aa  solution  is 
very  stable,  and  of  an  intense  blue  shade  i  rose  by  trans- 
mitted light),  turning  red  in  presence  of  acid,  two  or  three 
drops  being  sensitive  to  one  of  decinormal  sulphuric, 
hydrochloric,  or  oxalic  acid,  and  conversely,  ammonia, 
alkali-,  or  borax.  It  may,  therefore,  be  employed  as  an 
indicator  for  the  latter  substance,  for  which  purpose  litmus 
and  phenolphthale'in  are  unsuitable;  on  the  other  band, 
resazurin  gives  only  uncertain  results  with  nitric  acid  and 
monobasic  organic  acid-,  but  is  in  common  with  litmus 
and  phenolphthale'in — though  within  more  restricted  limits 
— susceptible  to  the  action  of  carbon  dioxide.  I!y  the 
action  of  reducing  agents  resazurin,  in  all. 
is  con  in,  and   it  is  theri  tsable 

not  to  prepare  resazurin  test  papers  until  just  i 

reuess  of  this  indicator  -  afforded  by 
the  fact  that  the  a  id  solution  will  detect  the  alkali  dissolved 

by  heating  water  (200-  300  c.c.)  in  a  flask  of  Jena  g  -- 
even  before  tin-  point  of  ebullition  is  attained. — (      S. 

Sandmcyer'    Reaction.     .I.Walter.     J.  prakt.  Chem. 
1896,  (2i,  53,  137—430. 

The  author  supposes  thai  the  conversion  of  diazobenzene 

chloride     into    chlorobenzene    by    the    action    of    cup! 
chloride    take-    place    in    two    stages:      (1)     reduction    to 
phenyl   hydrazine,    the    CuCl    being    oxidised   to    l     I 
(j)  oxidation  of  the  phenyl  hydrazine  to  chlorobenzene, 
CuCl  being  reformed.    That  a  ti a  eofCul  iffice 

to  bring  about  the    reaction  may   be  due  to    its    m 
enclosure     bj      the     oily     chlorobenzene.      Where     soluble 
snlphonic  acids  are  used,  a  very  small   quantity  of  cuprous 
chloride  is,  according  to  G.  Tobias  (Her.  23,  1689;    this 
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Journal,  1890,  824)  sufficient.  To  test  his  view  the  author 
tries  tin'  action  of  CuCls  on  phenylhydrazine  in  presence 
of  hydrochloric  acid  and  16  grms.  of  ehlorobenzeue  were 
obtained  from  36  grms.  of  phenylhydrazine.  Since  the 
reaction  might  have  consisted  of  an  oxidation  of  the  phenyl- 
hydrazine  to  diazobenzene  and  subsequent  formation  of 
ehlorobenzeue  from  this  in  the  usual  way,  he  tried  the 
action  of  ferric  chloride,  because,  according  to  Sandmeyer, 
ferrous  chloride  produces  no  ehlorobenzeue  by  its  action  on 
diazobenzene  ;  14  grms.  of  ehlorobenzeue  were  obtained  from 
27  grins,  of  phenylhydrazine.  Attempts  to  demonstrate  the 
formation  of  phenylhydrazine  by  the  action  of  cuprous 
chloride  on  diazobenzene  were  unsuccessful.  Dibydroxy-" 
tartaric  acid  is  recommended  as  a  very  delicate  reagent  for 
phenyl-hydrazine,  producing  a  yellow  precipitate  or  colora- 
tion in  solutions  containing  I  part  of  the  hydrazine  in  10,000 
parts  of  water.  It  is  suggested  that  the  conversion  of  diazo- 
benzene into  iodobenzene  by  hydriodic  acid  alone,  is  due 
to  its  reducing  properties,  the  reaction  being  similar  to 
that  taking  place  with  cuprous  chloride. — T.  E. 

Benzonaphthol,  Some  Reactions  »/'.     A.  Christomanos. 
Chem.  Zeit.  1896,  20,  583. 
Benzonaphthol   (3-naphlhol    benzoic    ester)    is    at    the 
present  time  used  in  medicine   in  preference  to  /3-naphthol, 
and  the  author  proposes  the  following  test  as  delicate  and 
characteristic. 

Benzonaphthol  dissolves,  in  the  cold,  in  about  three 
times  its  weight  of  cone,  sulphuric  acid,  with  the  forma- 
tion of  a  pale  yellow  colour,  tin  warming  the  solution, 
the  colour  darkens  until,  at  about  200°  C,  it  becomes  a 
dirty  violet-red,  the  solution  at  the  same  time  exhibiting 
a  green  fluorescence.  The  fluorescence  persists  on  dilution, 
but  the  diluted  solution  thickens  on  cooling,  with  separation 
of  crystalline  (lakes  which  redissolvc  on  wanning.  Addition 
of  ammonia  solution  to  the  strongly  diluted  solution 
obtained  by  heating  with  sulphuric  acid,  produces  a  very 
intense  and  permanent  bright  bluish  green  fluorescence 
similar  to  that  given  by  fluorescein  or  acsciilin.  This 
fluorescence  is  not  given  by  any  phenol  ester  but  is  pro- 
duced  by  traces  of  the  benzonaphthol. 

Boiling  benzonaphthol  witli  caustic  soda  solution,  diluting 
with  water  and  acidifying  with  concentrated  hydrochloric 
acid  causes  the  solution  to  assume  a  rose  coloration  on 
cooling.  The  addition  of  a  few  drops  of  concentrated 
nitric  acid  hastens  the  appearance  of  the  colour,  making  it 
faint  cherry  red. — J.  T.  C. 

Dimethyl-m-amidophenol,  Reactions  of.     I,.  Lefevre.     Ball. 
Soc.  t  him.  1896,  15,  900. 

See  under  IV.,  page  58  1. 
(Also  this  Journal,  1895,  '.192.) 

Textiles  [Testing  Army   Cloth'],  Chemical  Technology  of ; 
Report  on  Progress  made  during  1895.     O.N.  Witt   and 
A.  Buntrock.     Dingl.  polyt.  .1.  300,  185. 
See  under  VI.,  page  589. 

Tussah  Silk,  the  Examination  of,  in  Textile  Fabrics. 
V.  Filsinger.     Chem.  Zeit.  20,  324. 

The  cross-section  of  the  Tussah  fibres  is  larger  and  flatter 
than  that  of  ordinary  silk,  and  shows  many  fine  air-tubes. 
Moreover,  characteristic  bands  frequently  cross  the  fibres  in 
an  oblique  direction,  the  fibres  thereby  approaching  cotton 
fibres  in  their  microscopical  appearance.  The  Tussah  fibres 
are  not  soluble  in  basic  zinc  chloride,  concentrated  hydro- 
chloric acid,  and  other  reagents  in  which  ordinary  silk  is 
readily  dissolved.  Finally,  Tussah  silk  is  more  inflammable 
than  ordinary  silk. — H.  S. 

Butter,  Detection  of  Borax  in.     Planehon  and  Vuaflart. 
J.  de  Pharm.  et  de  Chim.  1896,  4,  [2],  49—51. 

Twenty  grms.  of  the  butter  are  melted  and  dissolved  in 
petroleum  spirit.  The  solution  is  poured  into  a  separating 
funnel  with  the  rinsings  of  the  basin,  which  is  rinsed  once 
with  10  c.c.  of  petroleum  spirit  and  twice  or  three  times 
with  10  c.c.  of  water.  After  shaking  and  settling,  the 
aqueous  portion  and  any  supernatant  film  are  run  into  a 
platinum  basin,  evaporated  and  incinerated.  The  ash  is  fused 


with  0-5  grm.  of  potassium  carbonate,  a  trace  of  copper 
oxide  added,  and  the  mass  again  fused.  Borax  shows  it-elf 
by  a  greenish-blue  or  violet-blue  coloration ;  whilst  the 
residue  from  a  pure  butter  is  grey  or  reddish-grey.  The 
only  other  substances  which  give  a  reaction  at  alt  similar  to 
borax  are  silicates,  and  they  are  never  likely  to  occur  in 
such  circumstances.  The  method  allows  the  detection  of  2 
parts  of  borax  in  1,000  of  butter,  or  a  still  smaller  proportion 
if  a  larger  amount  betaken  for  analysis.  The  same  method 
has  not  proved  very  satisfactory  for  the  detection  of  borax 
in  wine,  beer,  or  milk. — J.  T.  I). 

Red  Wines,  Detection  of  Foreign  Colouring  Matters  in. 
A,  Belar,     Zeits.  Anal.  (hem.  1S90,  35,  322—323. 

Ax  addition  of  rosaniliue  to  wine  may  be  readily  detected 
and  the  amount  estimated  by  agitating  about  5  c.c.  of  the 
wine  w  it'll  an  equal  volume  of  nitrobenzene.  Methylene  blue 
imparts  a  green  colour  to  nitrobenzene,  whilst  rosauiline, 
purpurin,  and  safranine  are  taken  up  by  and  dissolve  in  it, 
without  change  of  colour.  Eosine  imparls  a  wine-red 
colour  whilst  indigo  carmine  is  insoluble  in  nitrobenzene 
and,  in  fact,  behaves  like  the  blue  colouring  matter  of 
plants.  The  experiments  ale  being  continued  with  other 
dyes. — A.  K.  M. 

Wood  Cellulose  in  Paper,  Testing  of.     Leipsic  Paper 

Testing  Inst.  Papier  Zeit.  1896,  44,  HI". 
The  whiteness  of  cellulose  pal]"  i~  no  indication  of  its 
purity.  A  white  unbleached  wood  pulp  may  contain 
a  less  pure  cellulose  fibre  than  one  of  a  darker  colour. 
Upon  the  assumption  that  the  durability  of  wood  pulp 
papers  depends  upon  the  purity  therein  of  the  cellulose 
fibres,  a  means  of  testing  such  papers  was  desirable.  It 
has  been  found  that  aniline  dyes  are  most  suitable  for  this 
purpose.  Good  bleached  wood  cellulose  is  not  coloured  in 
the  least  by  a  solution  of  aniline,  but  unbleached  wood 
fibres,  prepared  either  by  the  sulphite  or  soda  process  ate 
turned  to  a  distinct  bluish  green  colour.  The  less  pure  the 
cellulose,  the  more  dense  is  the  greenish  hue.  and  this  i- 
more  pronounced  with  fibre  prepared  from  wood  cut  in  the 
autumn,  when  the  reaction  with  the  aniline  is  similar  to 
that  obtained  with  mechanical  wood  pulp.  Should  the 
sample  of  pulp  remain  uncoloured  after  adding  the  aniline 
solution  it  is  safe  to  assume  that  fibre  of  such  purity  could 
only  have  been  obtained  on  a  practical  scale  by  bleaching. 
The  auiline  colour  employed  i^  that  known  as  Malachite 
green.  It  should  be  dissolved  in  water  containing  2  per 
cent,  of  acetic  acid.  The  action  upon  the  fibres  is  very 
rapid  and  the  coiour  cannot  be  removed  by  washing  and 
even  soaking  in  water  for  several  weeks.  If  the  sample 
to  be  tested  be  composed  simply  of  wood  cellulose,  the 
examination  can  be  made  with  the  naked  eye,  but 
with  a  sample  of  paper  in  which  other  materials  are 
present,  it  is  necessary  to  disintegrate  the  web  and 
examine  a  portion  under  the  microscope.  The  paper 
may  be  prepared  for  the  microscope  by  boiling  in  a  1  per 
cent,  solution  of  soda,  providing  the  fibres  are  afterwards 
rapidly  washed  free  from  alkali  on  a  very  fine  wire  gauze 
filter.  A  small  quantity  of  the  prepared  fibre  is  placed 
upon  a  slide  under  the  microscope  and  a  drop  of  the  dye 
solution  then  added.  Kosaniline  sulphate  also  serves  to 
distinguish  between  wood  pulps  prepared  by  the  sulphite 
and  th^  soda  processes.  A  saturated  solution  is  prepared  to 
which  is  added  a  little  alcohol  and  then  sulphuric  acid,  until 
the  carmine-red  solution  shows  a  faint  violet  shade.  When 
the  cellulose  fibre  is  placed  in  such  a  solution,  the  following 
colours  are  imparted: — (1.)  Unbleached  sulphite  fibres  turn 
to  a  deep  violet  red.  (2.)  Bleached  sulphite  fibres  turn 
only  slightly  red  with  only  a  very  faint  shade  of  violet 
(3.)  Unbleached  soda  pulp  becomes  still  less  coloured  than 
bleached  sulphite.  (4.)  Bleached  soda  pulp  assumes  but 
the  faintest  tinge  of  red,  and  under  the  microscope  the 
fibres  prepared  from  summer-cut  wood  are  practically 
colourless,  whilst  those  prepared  from  autumn-cut  wood  are 
occasionally  slightly  coloured,  the  colour  being  mainly  due 
to  the  presence  of  medullary  cells.  As  regards  bleached 
sulphite  and  unbleached  soda  fibres,  any  difficulty  of  distinc- 
tion by  other  reactions  may  be  settled  by  the  Malachite 
green  test. — S.  1'.  E. 
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Dtdcine  (Sucrol),  Detection  of ,  in  Beverages.     Jorissen. 
Revue  Chim.  Ind.  1896,  7,1  77],  134—135. 

This  substance,  which  resembles  saccharine  in  its  swe- 

,  and  is  sometimes  used  for  adulterating  foods,  was 
discovered  bj  Berlinerblau  in  1885,  and  has'the  comp 

i  i.  \ii.i  ,i!  i  i  I    ii   .    ir  maj  be  readily  detected  as 

follows  in  a  beverag  Vbout  twentieth  of  its  I 

of  plumbic  carbonate  is  added  to  the  liquid,  and  the  whole 
evaporated  to  a  syrupy  consistency.  The  tiyrup  is  then 
extracted  with  alcohol,  the  alcohol  distilled  off,  the  residue 
extracted  with  ether,  and  the  ether  evaporated  off;  the 
residue  then  contains  the  dulcine.  Mercuric  nitrate  tree 
from  excess  of  acid  is  prepared  h\  dissolving  1 — -  gnus,  of 
precipitated   yellow  mercuric  oxide   in   dilute   nitri. 

istic  soda  till  a  permanent  precipitate  just  forms, 
diluting  with  water  to  15  c.c,  allowing  to  stand,  and 
decanting  the  clear  liquid.  The  residue  to  be  tested  for 
dulcine,  is  suspended  in  about  5  c.c.  of  water,  2 — i  drops 
of  the  nitrate  solution  are  added,  and  the  test-tube  con-  I 
taining  the  mixture  is  introduced  into  a  water-bath  for 
5 — 10  minutes.  The  solution  will  then  have  assumed  a 
more  or  less  marked  violet  tint.  A  small  quantity  of 
plumbic  dioxide  is  added,  when  a  brilliant  violet  coloration 
is  produced.  A  centigrm.  of  dulcine  gives  a  very  strong 
reaction,  a  milligrm,  a  visible,  though  faint  one.  Neither 
narine,  benzopbenol,  urea,  nor  sugar  give  this  reaction, 
which  is  more  certain  than  Morpitrgo's  reaction. — L.  '['.  T. 

ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Wood,  Yield  of  Charcoal,  Methyl  Alcohol,  Acetic  Acid, 
Sec,  from  different  hinds  of.  K.  Barillat.  Rev.  deChim. 
Ind.  1896,  7,  100. 

See  under  I II.,  jHir/e  584, 

\fethylamines,     New     Method    for     the    Separation    of. 

M.  Delepine.     Bull.  Soc.Chim.  1896,701—704. 
Tin:  method  depends  on   the  fractional  separation  of  the 
compounds   of  formaldehyde    with   mono-  and    dimethyl- 
amines,  whilst  trimethylamine   dors   not   combine.     Mono- 
methylamine  gives  the  compound  CH: :  N .  CH3,  boiling  at 

C.,  and  dimethylamine  forms  either  CH3 :  [N(CH,)2  , 
or  Htl.Cil. .X(CII;,).:,  both  of  which  boil  at  80°— 85  C. 
The  boiling  point  of  trimethylamine  being  9°  C.,  the 
fractions  arc  easily  separated.  As  a  matter  of  fact,  the 
frac  ion  containing  the  dimethylamine  boiled  at  about 
i',7  ('..  owing  to  the  presence  of  methyl  alcohol  in  the 
formaldehyde  employed,  which  formed  a  molecular  com- 
pound with  the  condensation  product.  The  bases  are 
regenerated  by  saturating  aqueous  solutions  tin 
boiling  ai  166  or  167  C,  with  picric  acid,  uu  evapora- 
tion,   the   picratcs   of  mono-   or  dimetln  lainine    crystallise 

i       lii.   i ler  melts  at  207    ('.  and  the  hitter  at  156    C. 

In  place  of  using  the  picrates,  the  compounds  maj  be 
decomposed  bj  the  prolonged  action  of  hydrochloric  acid 
and  alcohol,  when,  on  <  vaporating  the  solutions,  the  hydro 
chlorides  of  the  bases  are  obtained.  Methylamine  hydro- 
chloride crystalli-es  in  mother-of-pearl  plates  melting  at 
•210° — 220:  C,  whilst  dimethylamine  hydrochloride  forms 
long    prisms,    melting  at   about    171      C,    and   much    more 

iv  soluble  in  water  or  alcohol  than  either  methyl- or 
trimethylamine  hydrochloride.  In  some  cases  it  is 
advantageous  to  employ  bismuth  iodide  for  separating  the 
'.a-.--  from  the  fraction,  boiling  at  166  C.  Methyls 
forms  red  hexagonal  plates  of  the  formula  (CH  Mil  ls2BiI3, 
from  which  the  basecan  be  obtained  by  boiling  with  potash 
or  soda. 
Finally,  Xessler's  solution  gives  an  insoluble,  yellowish, 

culenl  precipitate  with  methylamine,  whilst  di-  and  tri- 
methylamine give  white  precipitates  soluble  in  water, and 

ce  this  reagent  servi  6  as  a  test  For  the  purity  of  a  given 
trimethylamine. — T.  A.  L. 

Fats  and  Oils,  Vegetabh  and  Animal;  The  Determination 
of  the  So/id  Fat  in  Artificial  Mixtures  <>/'.  3.  11.  Wain- 
wrigbt.     .1.  Am.  r  I  Ihem.  Soe.  L896,  18,  [8],259— 264. 

"Mian  xo   lard"    or  "lard   compound"   lias    in    recent 
years  become  an  important  article  of  commerce,  and  consists 


essentially  of  eotton-seed  oil  and  oleostearin  made  from 
beef  fat  mixed  in  different  proportions,  sometimes  con- 
taining a  proportion  of  genuine  lard.  Attempts  to  deduce 
the  percentage  of  oleostearin  in  the  mixture  from  deter- 
minations of  the  ordinary  "  constants  "  being  unsatisfactory, 
the  following  simple  process  was  devised  :— 

About  150  l;iiii-.  of  the  sample  are  melted  in  a  beaker  at 
212  I.  The  substance  is  then  allowed  to  cool  to  from  75° — 
30  1'.  After  standing  for  12  hours  longer  in  a  moderately 
warm  place,  the  solid  fat  commences  to  erj  stallise.  The  solid 
intents  of  the  beaker  having  been  thoroughly 
mixed  In   stirring    50  grins,  are  carefully  wrapped  in  llaunel 

and  subji  cted  to  pressure  in  a  screw  press.  The  pressure 
should  be  applied  very  gradually,  especially  at  first,  and 
continued  until  the  greatest  pressure  obtainable  has  been 
exerted.  Usually  tit  least  one  hour  is  required.  The 
cake  of  solid  fat  is  then  detached  from  the  cloth  and 
weighed.  The  results  of  numerous  assays  of  known  mixtures 
shov.  that  the  method  is  reliable  within  about  1  .',  per  cent., 
the  extreme  errors  in  13  experiments,  in  which thi  proportion 
of  oleostearin  added  varied  from  19' 6  to  2'.»-2per  cent.. 
being  —  0*8  and  +   1  -  *j  percent. — I..  A. 

Tannin,  Estimation  of.     B.  Weiss.     IVr  Gerber, 
1896,  22,  02— til. 

Commenting  on  Ccrych's  paper  (this  Journal,  1896,54) 
the  author  says  that  he  has  evidence  that  the  insoluble 
matter  left  when  the  Mitrowitz  oak-wood  extract  is 
dissolved,  is  not  ellagic  acid  alone,  but  contains  also  a 
metallic  compound  of  tannin,  which  is   not   so   insoluble    a~ 

ellagic  acid  is.     He  agrees  with  Cerych  that  it    is  essential 

to  use  a  constant  Weight  of  extract  dissolved  in  a  constant 
volume  of  water,  and  to  work  at  the  same  temperature; 
these  points,  however,  lie  claims  to  have  already  insisted 
upon    himself.      It  is    shown    that    hide   powder,' which   has 

been  washed  and  dried  as  recommended  by  Cerych  again 
yields  a  solution  which  gives  a  turbidity  with  tannin  when 
soaked  in  water,  as  though  the  hide  fibre  were  com  cited 
into  gelatin  by  the  action  of  water  at  the  ordinary  tem- 
perature. This  is  to  some  extent  prevented  by  treating  the 
hide  powder  with  an  antiseptic  such  as  lysol  or  mercuric 
chloride.  7 

The  author  approves  of  (  erych's  suggestion  to  mix  filter 
paper  with  the  hide  powder,  and  proceeds  as  follows  : — 
37i  grms.  of  pure  unsized  filter  paper  are  pulped  in  2  litres 
of  a  2  per  cent,  lysol  solution;  to  this  100  grins,  of  hide 
powder  are  added  and  allowed  to  remain  for  several  hours. 
The  mass  is  draiced  on  a  funnel,  pressed,  and  treated,  once 
with  pure  water,  once  with  dilute  alcohol,  and  once  with 
Strong  alcohol.  The  mixed  powder  and  paper  are  allowed  to 
drv  over  night,  powdered,  and  t'>\ — 7grms.  thereof  are  packed 
in  the  tiher  tube  so  that  the  moistening  of  the  powder  and 
the  filtration  of  the  taunin  solution  may  be  c  impleted  in 
2 — 3  boars. — A.  (1.  B. 

Clue,  Valuation  of.     <  .  sidling,     them.  Zeit.  1896, 
20,  461—462. 

In  view  of  tin  difficulties  met  with  in  the  direct  determina- 
tion of  choiulrin  and  gelatin,  the  non-gelatinous  constituent" 
of  commercial  glue  arc  estimated.  To  this  end,  15  grins,  of 
the  clue  to  he  tested,  are  placed  in  a  250-c.c.  Bask,  covi 
with  ti.i  c.c.  of  wat.r,  and  left  for  12  hours.  The  flask  i- 
next  heated  on  the  water  bath  till  complete  solution  of  the 
glue  is  effected.  The  water  evaporated  from  the  tlask,  in 
a.  coiiiplishing  this,  having  been  replace.!,  the  flask  i~  tilled 
almost  to  the  mark  with  "  alcohol  of 'JO,"  allowed  to  cool,  and 
then  tilled  to  the  mark  and  well  shaken.  It  is  then  placed 
aside  for  G  hours,  after  which  the  liqnid  is  filtered.  25 
or  50  c.c.  of  the  filtrate  are  evaporated  to  dryness,  and  the 
residue  is  dried  ,.t  loo  and  weighed.  The  method  yields  only 
approximately  accurate  results,  but  is  trustworthy  and  useful 
for  comparative  tests. 

The  following  arc  some  of  the  results  obtained  :  —  Gelatin 
(a  samples  i-nntaiiied  on  an  average  3*39  per  cent,  of  non- 
gelatinous  compounds;  bone-glue  (from  bones  treated  with 
hydrochloric  acid,  first  extract)  (4  samples).  10*38  per 
cent;  bone-glue  (obtained  under  pressure   with   the   use   of 
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little  or  no  acid")  (17  samples),  20-66  per  cent.;  glue 
employed  for  clarifying  wine  (2  samples),  :i:i'2  and  o'.)-3 
per  cent. — E.  1!. 

Sugar  Souse    Analysis,    Two    Sources   of  I'nnr   in. 

E.  C.  Shorey.     .1.  Amer.  Chem.  Soc.  1896,  18,  162. 

See  under  XVI.,  page  603. 

Malt,  Estimation  of  Diastatic  Power  in.     W.  (..  Sykes 
and  C.  A.  Mitchell.       Ualyst,  1896,  21,  122—128. 

In  order  to  obtain  a  diastatic  value  in  one  operation,  the 
authors  ha'  a  method  which  to  some  extent  combined 

the  methods  of  Kjeldalil  andLintner.  Into  a  wide-mouthed/ 
200  c.c.  tlask  are  placed  100  c.c.  of  a  2  per  cent,  solution  of 
soluble  starch,  and  Ice.  of  the  filtered  extract,  prepared  by 
digesting  25  grms.  of  ground  malt  with  500  c.e.  of  water 
for  six  hours  at  the  ordinary  temperature.  The  whole  is  well 
shaken  and  allowed  to  stand  at  a  temperature  of  70°  F.  for  one 
hour  ;  50  c.c.  of  Fehling's  solution  are  then  added  and  thi 
flask  covered  by  a  watch-glass,  placed  on  wire  gauze  over  a 
Buusen  flame  and  heated  to  98°  C.  It  is  then  removed 
from  the  flame  and  immersed  in  boiling  water  for  seven 
minutes.  It  has  been  found  experimentally  that  by  this 
procedure  the  contents  of  the  flask  are  submitted  to  condi- 
tions of  temperature  and  time  closely  approximating  those 
employed  in  Liutner's  method.  The  cuprous  oxi*l 
colleet.d  in  a  Soxhlet's  filter  tube,  reduced  in  hydrogen,  and 
weighed.  The  weight  of  the  copper  found,  divided  by  0'  188 
(the  quantity  of  copper  contained  in  50  c.e.  of  Fehling's 
solution)  and  multiplied  bv  li)0,  gives  the  diastatic  power. 

—J.  L.  IS. 

Malt,  A  Method  for  the  Determination  of  the  Diastat  c 
Capacity  of .  A.  K.  Ling.  J.  Fed.  Inst.  Brewing,  1896, 
2,  335—346. 

After  giving  a  resumi  of  researches  on  which  the  present 
methods  of  estimating  diastatic  power  are  based,  (he  author 
describes  the  following  method: — A  determination  is  first  of 
all  carried  out  by  Limner's  method,  aud  those  tubes  in  tin- 
series  are  selected  iu  which  reduction  is  almost  complete, 
the  contents  are  transferred  to  a  boiling  flask  and  the  unre- 
duced Fehling's  solution  titrated  with  a  solution  of  glucose 
of  known  litre,  containing  conveniently  2  grms.  per  litre, 
potassium  ferrocyanide  being  used  as  indicator.  The 
necessity  is  pointed  out  of  taking  the  contents  of  the  tubes 
for  titration  which  are  nearly  reduced.  If  tubes  showing 
slight  reduction  are  selected,  erroneous  results  are  obtained 
The  diastatic  power  can    be    calculated    by    the    formula 

DP  = -°7'      iu  which  ,r   represents  the  volume  in  c.c 

of  normal  malt  extract  taken,  and  y  the  volume  in  c.c. 
of  unreduced  Fehling's  solution  found  by  titration.  This 
method  obviates  the  preparation  of  a  second  series  of  tubes, 
and  by  means  of  it  two  or  three  concordant  values  may 
be  rapidly  obtained  from  the  first  series  of  tests. — J.  L.  B. 

Barley  and  Malt,  Phosphoric  Acid  in.  A.  Fernhach. 
J.  Fed.  Inst.  Brewing,  1896,11.,  128 — 14u. 
The  author  has  examined  samples  of  a  number  of  barleys, 
and  of  the  malts  obtained  from  the  same  barleys,  and  in 
each  he  has  determined  both  the  total  and  the  soluble 
phosphoric  acid.  The  analyses  were  made  on  the  basis  of 
the  1,000  corns  method,  so  that  the  results  obtained  with 
any  given  malt  were  strictly  comparable  with  those  \ielded 
by  the  corresponding  barley.  For  the  determination  of  the 
soluble  phosphoric  acid  in  a  malt,  the  author  makes  use  of 
the  hot  mash  ;  he  adds  a  little  yeast  to  remove  as  much 
saccharine  matter  as  possible,  and  the  whole  is  then 
evaporated  and  incinerated.  A  similar  method  is  adopted 
in  the  case  of  barley,  the  saccharification  being  brought 
about  by  the  addition  of  malt,  which  is  of  course  allowed 
for  in  the  calculation.  The  main  fact  which  is  brought  out 
by  the  results  given  is,  that  a  remarkable  amount  of  phos- 
phoric acid  is  converted  into  a  soluble  form  during  the 
malting  process.  As  an  example,  the  following  may 
suffice  : — In  a  barley  containing  9  •  66  total  P,05,  the  soluble 
P.,05  amounted  to  4 -44,  or  45-96  percent,  ofthe  total.  The 
malt  obtained  from  this  barley  contained  8 -46  total  P306l 
and  6-87   (or  80-99  per  cent,   on  total)  of  soluble  P„Os. 


This  change  is  attributed  to  the  formation,  during  germi- 
nation, of  acids  which  act  upon  the  secondary  and  tertiary- 
phosphates  of  lime  aud  magnesia,  transforming  them  into 
soluble  primary  phosphates.  |n  the  case  of  one  barley, 
1)7  per  cent,  of  the  phosphoric  acid  was  in  a  soluble  form, 
whilst  in  the  corresponding  malt  only  S3  per  cent,  was 
soluble.  This  result  is  attributed  to  the  hardness  of  the 
steeping  water,  which  would  bring  about  the  precipitation 
of  the  phosphoric  acid  in  an  insoluble  form,  [n  all  cases 
(except  one,  in  which  there  is  an  unexplained  discrepancy) 
there  is  a  decrease  in  the  total  phosphoric  acid  after  germi- 
nation, which  is  due  partly  to  the  action  of  the  steeping 
«ater  in  removing  some  of  the  soluble  phosphates,  whilst  a 
further  portion  is  removed  by  the  rootlets  of  the  young 
barley  plant. 

With  regard  to  the  determination  of  the  acidity  of  malt. 
the  author  condemns  the  use  of  litmus  as  altogether 
unreliable,  whilst  he  advocates  the  employment  of  methyl- 
orange  and  phenolphthalein.  The  last  of  these  he  recom- 
mends as  a  safe  indicator  for  acid  salts,  whilst  he  employs 
methyl-orange  for  the  detection  of  free  acid  ;  he  states  that 
acid  salts  such  as  primary  phosphates  are  neutral,  and 
secondary  phosphates  are  alkaline,  to  methyl-orange.  Bv 
the  combined  use  of  these  two  indicators,  the  author 
contends  that  he  has  proved  that  the  acidity  of  malt  is  due 
to  acid  salts  such  as  primary  phosphates,  and  that  there  is 
no  free  acid  in  malt.  Contrary  to  the  generally  accepted 
opinion,  he  also  maintains  that  the  least  amount  of  free 
acid  is  unfavourable  to  the  action  of  diastase,  which,  how- 
ever, is  not  the  case  with  the  acid  phosphates. — A.  K.  M. 

Beer  Wort,  Nitrogenous  Compounds  contained  in  ,-  Quan- 
titative Separation  of.  11.  Schjerning.  Zeits.  Anal. 
( 'hem.  1896,  35,  [8],  285—29(5.  (See  also  this  Journal, 
1894,  1103,  and  1895,  763.) 

In  this  paper  the  author  describes  the  preparation  of  the 
precipitants,  the  relationship  of  the  different  precipitate- 
to  one  another,  and  some  improvements  which  the  continu- 
ation of  the  work  has  led  to.  Four  prectpitauts  are  made 
use  of,  and  by  means  of  these  the  author  professes  to  be 
able  to  determine  the  quantities  of  albumin,  denuclein, 
propeptone,  and  peptone. 

1.  Stannous  chloride  solution  is  prepared  by  dissolving 
50  grms.  of  tin  in  an  excess  of  concentrated  hydrochloric 
acid,  with  the  addition  of  a  little  platinie  chloride;  the 
solution  is  evaporated  to  about  130  grms.,  diluted  to  1  litre, 
and  filtered. 

2.  An  approximately  10  per  cent,  solution  of  lead  acetate 
is  made  by  dissolving  the  normal  salt  iu  boiling  water, 
filtering,  and  adding  10 — 12  drops  of  acetic  acid  to  the  litre. 

3.  Dilute  acetic  acid  containing  15  c.c.  of  acid  (45  pet- 
cent.)  in  the  litre. 

4.  A  saturated  (about  10  per  cent.)  solutiou  of  uranium 
acetate. 

Albumin  is  estimated  by  mixing  about  5  c.c.  of  No.  1 
solution  with  25  c.c.  of  wort ;  the  mixture  is  allowed  to 
stand  for  4 — 6  hours,  the  precipitate  filtered  oft',  washed 
with  cold  water,  aud  the  nitrogen  determined  by  Kjeldahl's 
method. 

Denuclein  is  precipitated  together  with  the  albumin,  when 
about  6  c.c.  of  No.  2  solution  arc  added  to  25  c.c.  of  wort 
or  beer  and  the  mixture  heated  to  boiling.  Owing  to  the 
partial  solubility  of  the  precipitate,  a  correction  has  to  be 
applied  in  this  case  equal  to  0-15  c.c.  of  1/10  normal  acid  for 
every  100  c.c.  of  filtrate  and  wash  liquor.  The  denuclein 
=  Pb  -  Sn. 

Propeptone. — -10  c.c.  of  No.  3  solution  are  diluted  with 
100  c.c.  of  water,  and  0-8  grm.  of  ferric  acetate  added  ;  the 
solution  is  heated  to  boiling,  SO  c.c.  of  the  wort  or  beer 
added,  the  mixture  again  boiled,  and  the  precipitate  at 
once  filtered  off  aud  washed.  The  precipitate  (Fe)  con- 
tains also  the  albumin  aud  denuclein,  and  the  propeptone 
is  consequently  represented  by  Fe  —  Pb. 

Peptone. — A  mixture  of  25  c.c.  of  wort  or  beer  with 
20 — 25  c.c.  of  No.  4  solution  is  heated  to  boiling,  and  then 
set  aside  in  a  dark  place  until  the  following  day  ;  the 
precipitate  is  then  filtered  off  and  washed  with  a  cold 
1 — 2  per  cent,  solutiou  of  uranium  acetate.  A  correction 
is  applied    equal  to  0-1  c.c.  of  1/10  normal  acid  for  every 
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liio  c.C.  of  filtrate  and  wash  liquor.  The  peptone  is  = 
Ur-Fe. 

A  better  method  than  that  given  above  for  the  estimation 
of  the  propeptone  is  the  following: — Five  drops  of  acetic 
acid  (45  per  cent.)  arc  added  to  20  t.c.  of  worl  or  beer, 
In,!,  ire  then  heated  lo  about  36  ;  18—20  gnus,  of 
pure  powdered  magnesium  sulphate  are  added,  an, 1  when 
this  has  dissolved,  the  mixture  is  allowed  to  stand  for  from 
;i  half  to  one  hour  at  the  ordinary  temperature;  the  pre- 
cipitate is  finally  washed  with  a  cold  saturated  solution  of 
magnesium  sulphate  containing  I — 5  frrms.  of  acetic  acid 
(45  per  cent.)  to  the  litre.  The  precipitate  contains  the 
albumin  and  the  propeptone. — A.  K.  M. 

Milk,  Determination  of  Lactose  in,  by  Double  Dilution 
an,/    Polarisation.     II.    W.    Wiley    and    K.   E.   Ewell. 

J.  Amer.  Chem.  Soc.  1896,  18,  [5],' 428 -4:53. 
In  Wiley's  original  method,  an  arbitrary  correction  is 
applied  for  the  volume  of  the  coagulum  (not  separated 
before  making  up  to  the  "  mark  ")  in  the  clarified  milk. 
This  correction  it  is  now  sought  to  determine  in  each 
individual  case, 

Process. — Two  portions  of  milk,  each  of  6.V82  grins, 
(with  this  quantity,  diluted  to  100  c.C,  and  using  a  Schmidt 
and  Haensch  polarimeter,  each  unit  of  rotation  in  100-mm. 
tube  corresponds  to  1  per  cent,  of  lactose),  are  separately 
treated,  each  .with  10  cc.  of  mercuric  nitrate  solution, 
diluted,  the  one  portion  to  100  cc,  the  other  to  200  cc, 
filtered  bright,  and  their  respective  rotations  (<(  and  6) 
observed  at  about  20°  C.  The  corrected  rotation  (a1) 
corresponding  to  a,  when  allowance  is  made  for  the  volume 
of  the  coagulum,  is  found  by  the  equation — 

a>  =       , 
a—b 

Similarly  the  volume  (.r)  of  the  precipitate  by  — 

inn  M-2M 
<-b 

The  mercury  solution  is  prepared  by  dissolving  the  metal 
in  twice  its  weight  of  nitric  acid  (sp.  gr.  1  '42),  and  diluting 
with  5  volumes  of  water. — II.  T.  1*. 

Fat  in  Mill;  and  other  Articles,  Improvements  in 
Apparatus  fur  Determining  Volumebically  the  Amount 
of.  A.  W.  Stokes,  London.  Eng.  Pat.  12,184,  June  24, 
1895. 

I  in:  apparatus  consists  of  a  glass  tube  open  at  both  ends, 
the  top  end  being  fitted  with  a  rubber  stopper  and  the  other 
with  a  screw  cap.  The  tube  has  two  bulbs  at  its  upper  end, 
and  is  so  marked  that  the  exact  quantities  of  reagents 
and  milk  may  be  introduced  without  using  any  measures. 
The  lower  part  of  the  tube  below  the  bulbs,  is  so  graduated 
that  every  division  may  represent  0"1  per  cent,  of  tiit. 

Amylic  alcohol  is  first  poured  in  up  to  the  lower  mark, 
then  sulphuric  acid  to  the  second  mark,  and  then  milk  to  the 
top  mark.  After  thoroughly  shaking,  the  tube  is  put  for  an 
hour  in  water  at  150c — ISO  F.,  the  screw  end  being  turned 
vertically  uppermost.  The  fatty  layer  may  then  be  lead 
off.  The  separation  of  the  fai  is  much  accelerated  by 
whirling  the  tube  in  a  centrifugal  apparatus.  By  removing 
the  stoppers  and  rinsing  with  hot  water,  the  tube  may  be 
readily  cleaned. — L.  de  K. 

Gluten  in  Meal,  Determination  of.     M.  Balland. 

Comptes  rend.  1896,  123,  [2]-  1:,,i- 

Different  samples  of  meal,  having  the  same  percentagi  oi 

nitrogen,  give  different  amounts  of  gluten  according  to 
their  quality  and  method  of  grinding.  This  is  due  to  the 
varying  amounts  of  bran  present,  which  cause  loss  of  gluten 
in  the  ordinary  process  for  its  determination.  A  gluten 
estimation  is  thus  not  sufficient  to  fix  the  content  in 
nitrogenous  matters,  or  the  nutritive  value  of  a  meal. 

-A.C.  W. 

Honey,  Examination  of.    E.  Beckmann.     Zeits.  Anal. 
Chem.  1896,  35,  [3],  263— 284. 

Detection  of" Starch  Syrup"  mi, I  Commercial   I),  ctrin. — 

The  sample  is  dissolved  in  water,  methyl  alcohol  added,  and 
the  precipitate  tested  with  iodine.  Honey  gives  no  colour 
reaction  with  iodine,  whilst   the  above  adulterants  give  an 


intense  red  to  violet  coloration.  The  method  proposed  by 
Haenle,  of  dialysing  a  solution  of  honey,  is  condemned  by 
the  author,  who  finds  that  starch  dextrin  passes  through  the 
membrane,  although  more  slowly  than  the  natural  dextrin 
of  honey  ;  there  are  also  differences  in  their  behaviour  with 
yeast,  the  dextrin  of  honey  being  most  readily  attacked. 

Detection  of  <  'ommercial  Glucosi  in  honey  depends  upon 
the  presence  of  dextrin  in  the  former.  For  the  qualitative 
test,  5  cc.  of  a  20  per  cent,  solution  of  honey  are  mixed 
with  3  cc  of  a  2  per  cent,  solution  of  barium  hydrate,  and 
17  cc.  of  methyl  alcohol  are  added.  If  the  honey  be  pure, 
the  solution  will  remain  bright  after  agitation,  but  if 
adulterated  with  starch  dextrin  or  glucose,  a  distinct 
precipitate  will  be  fotmed.  For  a  quantitative  test,  a  more 
concentrated  solution  of  the  honey  (up  to  all  per  cent.)  is 
used,  the  precipitate  being  collected  in  a  Gooch  crucible  and 
weighed.  An  addition  of  cane  sugar  to  honey  is  not  easy 
to  detect  with  certainty,  since  it  forms  a  normal  constituent, 
and,  according  to  different  authorities,  the  maximum 
amount  is  placed  at  from  5  to  16  per  cent. 

Detection  of  Molasses. — This  substance  is  characterised 
by  the  precipitate  it  gives  with  basic  lead  acetate  and 
methyl  alcohol.  The  solution  to  be  tested  should  not, 
however,  contain  more  than  25  per  cent,  of  honey.  The 
precipitate  is  attributed  partly  to  the  raffinose  present  in 
molasses. — A.  K.  M. 

Quinosol  and  Diaphtherine.     J.  Pharm.  Chim.  1896,3, 

[10],  41la. 
See  under  XVIII.  C,  paije  609. 

"  Cresochine."     J.  Pharm.  Chim.  1896.  3,  [10],  497. 
See  under  XVIII.  C,page  609. 

Caffeine,  Determination  of.     Georges.     Journal  de  Pharm. 

et  de  Chim.  4,  [2],  58—59. 
Tin-:  substance  c<  ataining  caffeine  is  mixed  with  fine  sand 
and  the  caffeine  completely  extracted  by  an  aqueous  solu- 
tion of  sodium  salicylate.  The  solution  and  washings  are 
concentrated  on  the  water-bath,  and  the  caffeine  dissolved 
out  by  chloroform  ;  on  evaporation  pure  caffeine  remains, 
and  can  be  weighed. --J.  T.  1). 

XXIV -SCIENTIFIC  &  TECHNICAL  NOTES. 

Magnesium  Nitride,  Some  Reactions  of.     0.  Emmerling. 

I'.t.  29,  [11].  1635. 
Although   readily  attacked    by  water,  this   compound    is 
indifferent  towards  a  number  of  reagents,  alcohol  and  ethyl 
iodide   having  no  action,  even   at    200    C.  in   sealed    tub,-. 
The  aid, \,ln,l,-.  of  organic  acids,  however,  appear  to  i 
readily  upon   it,  though   acid  chlorides  are  inert.     If  a, 
anhydride  be  added  to  the  pulverised  nitride,  heat  i^  evolved, 
and  the  product  yields,  on  fractional  distillation.  15  per  cent, 
of  acetonitrile.      In  the  case  of  benzoic   anhydride,  heat   i~ 
also  developed,  accompanied    by  an  odour  of   oil   of  bitter 
almonds,   and   up   to    -12    per   emit,   of    henzouitrile.       The 
acids    of  these   anhydrides   are,  however,  entirely   without 
action.—  ( '.  S. 

Rhodium,  Indium,  ami  Palladium,  Solubility  of  Carbon  in. 
11.  Moissan.     Comptes  rend.  1896,  123,  16- 

These  metals,  like  platinum,  dissolve  carbon  at  the  tempera- 
ture of  the  electric  furnace,  but  do  not  unite  with  it,  the 
whole  of  the  carbon  being  separated  as  graphite  on  cooling. 

—A.  C.  \Y. 

Nitro-Disulphonic  Acid,  Deep  Bine.    V.  Sabatier. 
Comptes  rend.  122,  [25],  1479—1482. 
'I'm    author  has  succeeded  in    preparing  this  acid   syntheti- 
cally, by  acting  on  dilute  sulphuric  acid  (the  commercial  acid 
plus  one-fifth  or  one-sixth  of  its  volume  of  watei  )  saturated 
with  sulphur  dioxide  and   cooled  to  O    C.  with  a  mixture  of 
equal  volumes  of  nitrogen  trioxide  and  air.     After  a  short 
t,,,,e,  citric  acid  is   evolved  and  the  liquid   turns  a  ■ 
violet-blue.     The    resulting    acid    solution    gradually    de- 
compose, but  i-  more  Stabli  than  the  potassium  salt  obtained 
bv  Freiny  and    Has,  big.  being  able  lo  resist    a,   temperature 
of  loo    . '.  tor  half  an  hour.— ('.  S. 
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Jahebich  dbr  Chemie.  Bericht  iiber  die  wichtigsten 
Fortechritte  der  reinen  und  angewaodten  Chemie.  Unter 
Mitwirkung  von  H.  Beckurts,  C.  A.  1 J i - ■  hofp,  E.  F. 
DtJHKE,  J.  M.  Eder,  P.  Freedlander,  C.  Hausser- 
\hnn.F.  W.  Kuster,  J.  Lewkowitsch,  M.  Marcker, 
1'.  Kohmann,  and  K.  Seubert.  Heransgegeben  von 
Richard  Meyer.  V.  Jahrgang.  1895.  I'riedrich 
Vieweg  und  Sohn,  Braunschweig.  II.  (irevel  and  Co., 
:i;S.  King  Street.  Covent  Garden.  London.     Price  16s. 

?vo.  volume,  bound  in  cloth,  containing  a  report  for  the 
year  1  89 5  of  tbe  progress  of  Pure  and  Applied  Chemistry. 
The  subject-matter  tills  555  pages,  preceded  by  a  table  of 
contents,  and  followed  by  alphabetical  indexes  of  subjects 
and  authors.  The  various  branches  of  Pure  and  Applied 
I  hemistrv  treated  of  are  as  follows  :  —  I.  Physical  I  lu  inistrv. 
1".  W.  Kuster.  II.  Inorganic  Chemistry.  K.  Seubert. 
III.  Organic  Chemistry.  C.  A.  Biscboff.  [V.  Physiolo- 
gical Chemistry.  F.  Kolmiaun.  V.  Pharmaceutical 
Chemistry.  H.  Beckurts.  VI.  Chemistry  of  Food,  Sec. 
H.  Beckurts.  VII.  Agricultural  Chemistry.  II.  Marcker 
anl  W.  Nanmann.  VIII.  Metallurgy.  K.  F.  Durre. 
IX.  Fuel  and  Inorganic-chemical  Technology.  C.  Hausser- 
mann.  X.  Explosive-.  C.  Haussermann.  XI.  Techno 
of  the  Carbohydrates  and  of  the  Fermentation  Industries. 
H.  Marcker  and  W.  Nanmann.  XII.  Technology  of  Fats 
and  Petroleum  Oils.  J.  Lewkowitsch.  XIII.  Coal-tar  and 
Dyestuffs.  Richard  Meyer.  XIV.  Chemical  Technology 
of  Textile  Fibres.  XV.'  Photography.  J.  M.  Eder  and  E. 
Valenta. 

Commercial  Organic  Analysis:  A  Treatise  on  the  Pro- 
perties, Proximate  Analytical  Examination,  and  Modes 
of  Assaying  the  Various  Organic  Chemical-  and  Products 
employed  in  the  Arts,  Manufactures,  Medicine,  &c, 
with  Concise  Methods  for  (he  Detection  and  Determina- 
tion of  their  Impurities,  Adulterations,  and  Products  of 
Decomposition.  By  Alfred  H.  Allen. 
Edition,  Revised  and  Enlarged.  Volume  III. — Part  III. 
Vegetable  Alkaloids  (concluded),  Non-basic  Vegetable 
Hitter  Principles,  Animal  Bases,  Animal  Acids, Cyanogen 
and  its  Derivatives.  .1.  and  A.  Churchill.  7 
Marlborough  Street,  London.     1806.     Price  16s. 

This,  though  nominally  Part  III.  of  Vol.  III.,  is  practically 
Vol.  V.  of  Allen's  Commercial   Organic  Analysis.     It  con- 
tains   preface,  table  of  contents,  and    text    covering 
pages.     An  alphabetical  index  is  added. 

The  work  treats  of  the  following  subjects:  —  \  i 

Alkaloids.  Alkaloid  of  Papaya,  Alkaloids  of  Col.hicum, 
Laburnam  and  Furze,  Stavesacre,  C?labar  Bean,  Gelsenium, 
Ipecacuanha,  Pomegranate,  Jaborandi,  Pepper,  Sabadilla, 
the  Hellebores,  Potato,  and  Aconite.  Non-basic  \ 
cable  Bitter  Principles.  Glucosides  of  Conifers;  of 
Willow  and  Poplar;  of  Mustard,  Saponins.  Glucosides  of 
Digitalis;  of  Strophanthus  ;  of  Jalap  and  Scam  mony.  Xon- 
glucosidal  Bitter  Priuciples.  Aloes,  Bitter-,  or  Aloins. 
Artemisia  Bitters.  Colocynth  Bitters.  Bitters  of  Cocculus 
Indicus.  Bitters  and  Resins  of  Hops.  Akimal  Bases. 
Diamines.  Amides.  Beta'ines.  Urea  and  Analogues. 
Imido  Bases.  Xanthine  or  Alloxur  Bases.  Ptomaines. 
Animal  A  ins.  Acids  of  Urine.  Hippuric  Acid.  Gly- 
euronic  Acid.  Acids  of  Bile.  Lactic  Acids.  Cyanogen 
and  its  Derivatives.  Simple  Cyanides.  Double 
Cyanides.  Cyanates.  Thiocyanates.  The  text  of  the 
work  is  illustrated  with  2o  woodcut  illustration-. 

Crane  £rport* 

TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

{From  the  Board  of  Trade  Journal.) 
France. 
Tariff  Decisions. 
The   following  decisions  recently  given   by  the  French 
Customs  have  been  received  at  the  Board  of  Trade  :— 

Lard,   mixed  with  oil,  with  or  without  the  addition  of 
tallow,  cannot  be  classed  under  "  alimentary  fats  "  (graisses 


alimentaires),  it  not  being  made  up  to  present  the  outward 
appearance  of  butter.  "  Bromoform "  and  "Santonine" 
are  no  longer  to  be  classed  amongst  chemical  products  in 
the  maofacture  of  which  alcohol  has  been  used.  Santonine 
will  be  classed  under  the  second  paragraph  of  Art.  282  ; 
and  bromoform  will  pay  the  same  duty  as  bromine. 

Italy. 

Tariff  ( 'lassification. 

According   to   a    Ministerial    Notice    published    in   the 
itino   di  Notizie    Commerciale,  "Mildiol,"   for    tariff 
imitated  to  "Creoline,"  and  is  to  pay  duty 
under  "  Drugs,  not  denominated  (non-alcoholic),"  accord- 
ing to  Xo.  09  of  the  Customs  tariff. 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Articles  op  Interest  to  Technologists. 

The  following  reports,  though  unsuitable  for  abstraction, 
will  repay  perusal:  — 

Manufacture    of     Pulque    in    Mexico.  —  U.S.    Consular 

Reports,  July.  396. 
Italian    Sulphur    Trust. — U.S.    Consular   Reports,   Julv, 

489. 
Sugar  Production  in  the  British  Colonic-. — U.S.  Consular 

Reports.  July,  478. 
New  Sugar  Export  Bounties  ii   Germany. —  U.S.  Consular 

P.eports,  July,  510. 
The  Sugar  Industry  of  Formosa. — U.S.  Consular  Reports, 

July  530. 
Xew    Butter   Making  Machine. — U.S.  Consular  Reports, 

July,  192. 
Purification  of  Water  by  Metallic  Iron.— U.S.  Consular 

Reports,  July,  .">7  1. 
Cider  Making  in  France. — U.S.    Consular  Reports,  July, 

576. 
German  Enterprise  in  the  East. — U.S.  Consular  Reports, 

June,  221. 
The  Effect  of    the  Commercial  Treaties  of  Germany. — 

Board  of  Trade  Journal.  August,  147. 

Foreigners  in  German  Technical  Schools. 
U.S.  Consular  Reports,  July  1896,  588. 

Consul  Doederlein,  of  Leipsic,  transmits  the  following  to 
the- Department  : — It  is  a  well-known  fact  that  the  technical 
i  schools  in  Saxony  are  celebrated  throughout  the  world  for 
their  excellence,  and  it  i-  also  well  known  that  it  is  almost 
impossible  for  foreigners  to  gain  admittance,  especially 
to  those  of  the  textile  branch.  The  following  clipping  from 
the  Leipziyer  Tageblatt  shows  the  animus  of  Saxon 
exporters  and  manufacturers.     It  runs  thus:  — 

"  The  fact  that  many  foreigners  are  received  into  the 
technical  schools  of  Saxony,  and  that  the  knowledge 
acquired  thereat  is  subsequently  used  in  order  to  create 
undertakings  abroad  which  are  intended  to  compete  with 
our  Saxon  industry,  has  induced  a  number  of  our  textile 
manufacturers  in  Limbach  to  represent  to  the  Saxon 
Government  the  desirability  of  not  permitting  foreigners  to 
attend  the  technical  schools.  The  Government  has  not 
complied  with  this  wish,  but  rather  replied  in  the  sense  that 
the  standpoint  is  a  too  narrow-minded  one,  and  that  the 
competition  existing  abroad  has  arisen  less  through  students 
of  the  technical  schools  than  through  the  large  number  of 
volunteers  who  have  been  accepted  in  Saxon  business  firms. 
It  is  by  the  admission  of  such  volunteers  that  the  manu- 
facturers themselves  train  up  their  own  subsequent 
competitors." 

German  Exports  to  the  United  States. 
U.S.  Consular  Reports,  June  1896,225. 

The  exports  of  Germany  to  the  United  States  during  the 
quarter  ending  March  1896,  so  far  as  the  northern  consu- 
lates only  are  concerned,  and  exclusive  of  Dresden  and 
Zittau,  show  a  decided  increase  over  the  exports  from  the 
same  consulates  during  the  like  period  of  1895. 
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Berlin,  paper  ware  nearly  doubled  (37,259*24  dols., 
;ig,insi      "  idols,   tlii-  year),  and  gloves   .'""1   glove 

leather  jumped  from  60,932  ■  48  dols.  to  159,963  -  84  dols., 
•while  sheep  guts  and  rennets  increased  from  37,494-21  dols. 
to  124,810 "55 dols.  Chromos  and  photographs  also  doubled 
in  export  values,  from  20,361  ■  Is  dols.  to  (0,061  -'.'7  dols. 

Hamburg's  large  incr«  ase  (657,651  "59  dols.)  is  due  almost 
exclusively  to  beet  sugar,  746,493  dols.  worth  having  been 
exported  this  year,  against  only  38,984  dols.  in  the  corre- 
sponding quarter  of  1895.  The  same  causes — reduction  of 
the  great  ston  :  nited  States  ami  the  war 

in  Cuba — produced  like  effects  as  regards  Magdeburg,  a 
great  beet-sugar  region,  whence  sugar  to  the  value  of 
1,148,409  dols.  was  exported,  as  against  121,990  dols.  last 
year.  At  Hamburg,  a-  at  Magdeburg,  chemicals  have  in- 
creased. At  Magdeburg,  as  at  Stettin,  Portland  cement 
shows  a  large  increase.  At  Hamburg,  notable  decrc 
seen  in  coffer  (56,304  dols.),  rags  (14,344  dols.),  crude 
india-rubber  (44,326  dols.),  india-rubber  manufactures 
(33,818  dols.),  and  raw  hides  (122,083  dols.). 

Magdeburg  shows  tin  increase  in  muriate  of  potash  and 
kainite. 

Stettin  repeats  Hamburg's  and  Magdeburg's  increase  in 
raw  beet  sugar  (855,631  dols.),  and  has  slight  increases  in 
seeds,  hemp,  and  ozocerite. 

At   Bremen,  the    large    increase    in    raw-sugar    export 
(144,000  dols.)  has  not  been  enough  to  overcome  a  .! 
in  other  articles  of  export. 

Brunswick's  export  of  raw  sugar  fell  to  one-halt'  what  il 
was  last  year;  refined  sugars  increased,  however,  about 
36,000  dols.  The  export  of  chemicals  was  about  tripled, 
that  of  animals  doubled,  and  that  of  muriate  of  potash 
increased  to  about  five  times  the  amount  of  last  year'-  first 
quarter. 

At  Bieslau,  a  great   increase   is  to  be  noted  in 
gloves  (1,215,850  dols.), and  smaller  in  porcelain  and  china 
(17,467  dols.)  and  chemicals  (5,138  dols.). 

The  falling  off  ac  Chemnitz  (  121,462  dols.  I  is  chiefly  in 
cotton  hosier;  S3  dols.),  silk  gloves  (81,320  dols.), 

and  woollen  hosiery  (23.0:!"  dols.). 

Hanover'-  decrease  of  1 02,552 "36  dols.  is  pretty  evenly 
distributed,  the  largest  falling  off  being  in  cement,  which  is 
40,593  dols.  behind  last  year's  quarter,  and  paper  stock, 
decrease  2:;,3'J4  dols. 

Finally.    Leipsic     is    to    he    noted    with    a    decrc; 
G6,388-69  dols.,   for    part  of   which   R    falling   off  of  about 
30,000  dols.  in  beet  sugar  is  responsible,  while  increases  are 
to  be   seen  in  leather    gloves  (25,000  dols.),  essential  oils 
(2,000  dols.),  and  china  (6,000  dols.). 

Twelve  southern  consulates  of  Germany  (Frankfort  and 
consulates  thereunder)  show  likewise  an  advance  in  value 
of  exports  in  the  first  quarter  of  this  year  as  compared  w  ith 
the  first  quarter  of  1895,  but  not  so  large  an  advance  in 
proportion    to    the   total    export    as    in    the    13   northern 

Consulate-. 

The  total  exports  to  the  United  States  from  the  northern 
consulates,  including  Dresden  and  Zittau.  amounted  in  the 
first  quarter  of  1896  to  3,214,997*36  dol  ,  and  in  the  first 
quarter  of  1895  to  2,442,847 •  64  do!-.,  showing  an  increase 
of  772,1  19-72  dols. 

The  fact  that  26  consulates  of  Germany  show  about 
1,000,000  dols.  more  in  exports  for  the  first  three  months 
this  year  than  they  did  during  the  same  period  in  1895,  i- 
remarkable  when  the  almost  steady  falling  off  of  the  annual 
exports  from  all  Germany  to  the  United  states  in  the  past 
down    to    the    beginning    of  1895    is    considered:    in  1890, 

98,800,000  dols.;   1891,  97,300,000  dols.  ;    1892,  --'.'. ,000 

dols.;  1893,96,200,t)i«i  dols.  ;   1894,  69,40O,O0U  dols. 

Schedule  oi    Imhhit  Duties  Leviable  in  Hiutish 

t  i  \u:  \i.  Ai -uii  v. 

U.S.  Consular  Reports,  July  lS'.'O,  7r27. 

(1.)  A  duty  of  5  per  cent,  ad  valorem  on  all  goods 
except  guns,  gunpowder,  and  am  munition  (which  are  subject 
to  a  duty  of  10  per  cent.),  and  machinery,  agricultural 
implements,  and  materials  for  making  railways,  tramways, 
or  roads,  materials  to  he  used  a-  coffee  manures  (as  defined 
below),  vehicles,  and  live  stock,  which  are  allowed  to  he 
imported  free  of  duty. 


The   substances  defined   as  coffee  manures,  which   are 

allowed  to  be  imported   free   of  duty,  are   the  following: 

Sulphate  of  ammonia,  sulphate  of  potash,  nitrate  of  soda, 
nitrate  of  potash   (saltpetre),  carbonate  of  potash,  gas 

lived  guanos,  fish  guanos,  fray  hem  iombrero, 

bone-a-h.  dissolved  bones,  burnt  bones,  raw  and  brui-id 
t,  phosphatic  manures  (embracing  the  different  form- 
in  which  this  mineral  may  be  obtained  a-  a  marketable 
commodity,  such  as  superphosphates),  coprolites,  gypsum, 
dried  blood,  horn  dust,  shoddy,  poonac,  sulphuric  acid, 
insecticides,  with  appliances  for  using  the  same. 

i  _. )  A  duty  of  10   per   cent,   ad  valorem  on  guns,  gun- 
powder, and.  ammunition. 

(3.)  The  following  duties  on  alcohol  or  liquids  containing 
alcohol  :  — ( In  wine,  ale,  porter,  and  beer  of  every  sort,  pi  r 
case  of  1  dozen  old  wine  bottles  or  pari  there'll.  5  per  cent. 
ad  valorem)  on  brandy,  whisky,  rum.  gin  liqueurs,  and 
miscellaneous  spirits  or  Strong  waters  not  being  sweetened 
or  mixed  with  any  article  so  that  the  degree  of  Btrength 
cannot  be  ascertained  by  Sikes's  hydrometer,  where  the 
degree  of  strength  does  not  exceed  proof,  for  each  [mpi 
gallon  or  pan  thereof,  12s.,  and  for  every  degree  or  part  of 
a  degree  ovcrproof,  an  additional  duty,  per  Imp.  rial  gallon 
or  part  thereof,  of  Is.  ;  on  brandy,  whisky,  'jiu.  rum,  ami 
miscellaneous  spirits  or  strong  waters,  these  being  sweet'  i 
or  so  mixed  that  the  degree  of  strength  cannot  be  ascer- 
tained, per  each  Imperial  gallon  or  part  thereof.  12». 

Report  of  Committee  on  Food  Products 
Adi  1  II  b  ition. 

(Eyre  and  Spottisivood, .  1896.     Price  '.Hi.) 

The  report  of  the  Select  Committee  appointed  to  inquire 
into  the  working  of  the  Margarine  Act,  1887,  and  the  - 
of  Food  and  Drugs  Act,  1 875,  and  anj  Acts  amending  the 
-ime,  has  recently  been  issued.  The  Committee,  of  which 
Mr.  T.  W.  Russell,  M.I'.,  was  the  chairman,  was  original!} 
appoiuted  in  the  year  1894,  and  met  on  33  occasions, 
examining  OS  witnesses,  among  whom  were  witnesses  on 
behalf  of  the  following  interests:  —  Provisions,  hotter. 
margarine,  cheese,  lard,  cocoa,  coffee,  spices,  groceries, 
drug-  ysts.     They  find   that  where  the  Acts   have 

been  well  administered  they  have  been  most  beneficial,  but 
that  very  considerable  differences  exi-t  throughout  the 
country  as  to  the  efficiency  with  which  local  authorities 
exercise  the  powers  conferred  on  them.  The  Committee  are 
strongly")  opinion  that  a  local  authority  which  include- 
even  a  considerable  minority  of  tradesmen,  and  which  has 
been  found  persistently  to  neglect  the  enforcement  of  the 
Adulteration  Acts,  should  in  this  matter  he  superseded  by 
some  other  authority.     See  -  complained  that  the 

Government  laboratory  i-   frequently  too  lenient,  owing  to 

the  deliberate  adoption  of  unreasonably  low  I I  stand 

The  Committee  see  no  reason  to  believe  thai  the  standards 
adopted  therein  are  below  those  which  are  capable  of  justifi- 
cation under  the  present  law.  The  Committee,  however, 
see  no  sufficient  reason  why  information  as  to  the  methods 
adopted  by  the  Government  laboratory  should  not  have 
been  communicated  to  the  public  analysts  without  awaiting 
requests  for  information.  An  important  recommendation 
is  that  of  a  scientific  authority  or  court  of  reference,  which 
should  be  empowered  t.  ideal  with  the  subject  of  prescribing 
limits  ami  standards  of  quality  and  purity  oi  fond.  After 
dealing  with  the  adulteration  of  various  food  products  in 
detail,  the  Committee  summarise  their  principal  recom- 
mendations as  follows: — 

1.  That  in  district-  other  than  county  boroughs,  where 
the  local  authorities  fail  to  put  the  Acts  in  force,  the  County 
i  ouncil  should,  by  their  own  officers,  take  samples  for  the 
purposes  of  the  Acts. 

•J.  Thai  in  connection  with  the  sale  of  mixed  arl 
should  he  obligatory  upon  the  vendor  to  supply  the  purchaser 
with  a  label  selling  forth  that  the  article  is  mixed. 

:t.  That  the  statement  of  admixture  on  label-  should  be 
legibl]  and  distinctly  printed  and  so  as  not  to  be  obscured 
bj  other  printed  matter,  and  that  existing  labels  should  be 
subject  to  the  proviso  mentioned  in  the  concluding  paragraph 
of  the  section  of  this  report  headed  "  Labelling  and  sale  of 
mixed  articles." 
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4.  That,  subject  to  the  limitations  indicated  in  the  report, 
invoices  and  equivalent  documents  should  have  the  force  of 
warranties  in  the  cases  of  all  articles  to  which  the  Sale  of 
Food  and  Drugs  Act  apply. 

5.  That  the  Commissioners  of  Customs  he  authorised  to 
examine  and  take  samples  of  all  food  imports  at  the  pott  of 
entry  with  a  view  to  subsequent  action,  as  indicated  in  the 
body  of  the  report. 

6.  That  dealers  who  obtain  supplies  of  foods  from  abroad 
should  be  required  to  submit  to  the  Customs  guarantees  of 
purity  given  by  the  foreign  vendor,  together  with  evidence 
that  they  have  taken  measures  to  see  that  the  goods  are 
such  as  they  are  guaranteed  to  be. 

7.  That  retailers  should  be  empowered  to  refuse  to  sell 
an  article  otherwise  than  in  a  manufacturer's  unopened 
labelled  tin  or  packet. 

8.  That  the  powers  of  section  3  of  the  Sale  of  Food  and 
Drugs  Act  Amendment  Act.  1879,  as  to  the  taking  of 
samples  of  milk  in  transit,  should  be  extended  to  other 
articles. 

9.  That  the  maximum  penalty  for  refusal  to  sell  a  sample 
to  the  authorised  officer  be  increased. 

10.  That  the  division  of  the  sample  after  purchase  and 
delivery  of  a  portion  to  the  vendor  should  be  compulsory. 

11.  That  samples  should  be  divided  into  four  instead  of 
three  parts,  and  that  one.  of  these  parts  should  be  at  the 
disposal  of  the  wholesale  dealer. 

12.  That  the  provisions  of  section  5  of  the  Margarine 
Act,  1887,  as  to  the  exemption  of  an  employer  from  penalty 
in  certain  cases,  and  punishment  of  an  assistant,  should  be 
extended  to  offences  under  the  Sale  of  Food  and  Drugs  Acts. 

13.  That  it  should  be  obligatory  upon  the  magistrates  or 
court  to  refer  articles  to  the  Government  laboratory  for 
analysis  when  such  course  is  desired  by  either  of  the  parties 
to  the  case. 

14.  That  a  defendant  who  proposes  to  rely  upon  the 
warranty  defence  should  be  required  to  intimate  this  to 
the  prosecutor  within  a  reasonable  time  of  the  service  of  the 
summons. 

15.  That  the  time  allowed  for  appeal  to  quarter  sessions 
from  decisions  of  local  justices  should  be  extended  from 
three  to  fourteen  days. 

16.  That  any  person  guilty  of  a  second  offence  under 
the  Sale  of  Food  and  Drugs  Acts  should  be  liable  to  a 
minimum  penalty  of  i>L,  and  that  in  respect  of  the  third  or 
subsequent  offences  under  those  Acts  and  the  Margarine 
Act,  1887,  the  punishment  of  imprisonment  without  the 
option  of  a  fine  may  be  inflicted  at  the  discretion  of  the 
magistrates  or  court. 

17.  That  magistrates  should  be  authorised  to  make 
orders,  at  their  discretion,  requiring  a  person  convicted  of 
offences  under  the  Acts  to  publish  a  notification  of  his  con- 
viction iu  the  public  press  of  the  locality  where  the  offence 
occurred. 

18.  That  the  definition  of  the  word  "food"  as  u-el  in 
he  Acts  should  be  amended  so  as  to  include  expressly  all 
articles  intended  to  enter  into  or  be  used  in  the  preparation 
or  flavouring  of  food. 

19.  That  an  authority  should  be  constituted  who  should 
act  as  a  court  of  reference  upon  scientific  and  other  questions 
arising  under  the  Acts,  and  who  should  be  empowered,  at 
their  discretion,  to  prescribe  standards  and  limits  of  the 
quality  and  purity  of  food. 

20.  That  candidates  for  appointment  as  public  analysts 
should  be  required  to  produce  evidence  that  they  possess 
the  requisite  knowledge  of  analytical  chemistry,  in  the  shape 
of  a  diploma  or  certificate  given  in  respect  of  such  knowledge 
by  a  recognised  school  of  chemistry  or  scientific  examining 
body,  and  that  in  the  case  of  candidates  other  than  duly 
registered  medical  practitioners  specific  tests  of  the  requisite 
knowledge  of  microscopy  and  the  bearing  of  adulterations 
upon  health  should  be  prescribed. 

21.  That  the  remuneration  proposed  to  be  given  to  a 
public  analyst  should  be  subject  to  the  approval  of  the 
central  authority. 

22.  That  the  artificial  colouring  of  margarine  to  resemble 
or  imitate  butter  be  prohibited. 

23.  That  the  mixing  for  sale  of  margarine  and  butter  be 
prohibited. 


Report  of  the  Dangerous  Trades  Committee. 
(London  :   Eyre  and  Spottiswoode.    Price  3\d.) 

There  has  recently  been  issued  an  interim  report  ef  the 
Departmental  Committee  appointed  by  the  Home  Office  to 
inquire  into,  and  report  upon,  certain  miscellaneous 
dangerous  trades.  The  Committee  consists  of  Mr.  H.  J. 
Tenuant,  M.P.,  Miss  May  Abraham  (now  Mrs.  H.  ,1. 
Teunantl,  Her  Majesty's  Superintending  Inspector  of 
Factories;  Mr.  Thomas  Oliver,  M.D.,  physician  to  the 
Royal  Infirmary,  Xewcastle-ou-Tyne  ;  and  Captain  Hamilton 
Smith,  an  inspector  of  factories,  who  has  acled  as  secretary. 
Jhe  Committee  was  directed  to  inquire  into  the  conditions 
of  work  as  they  affect  the  health  of  the  operatives  in  the 
following  industries  and  processes: — India-rubber  works: 
paper  staining,  colouring  and  enamel ;  dry  cleaning  ;  basic 
slag  works  and  manufacture  of  silicate  cotton;  electric 
generating  works;  sole  stitching  by  American  machinery; 
glass  polishing;  file  cutting  ;  bronzing  and  metallaehrome 
powder  in  lithographic  works ;  flour  mills ;  the  use  of  con- 
verters in  metal  works ;  the  use  of  steam  locomotives  in 
factories;  licking  of  labels   for   reels   in   thread   mills;  the 

u f  inflammable  paints  in  shipbuilding  yards;  galvanised 

iron  works  ;  the  process  of  dyeing  with  arsenate  of  soda; 
the  manufacture  and  use  of  grindstone  and  emery  wheels  ; 
the  use  of  lead  in  various  forms  in  print  and  dye  works  ; 
the  filling  of  bottles  by  compressed  air;  the  bottling  of 
aerated  waters;  the  manufacture  of  salt;  "ending  and 
mending"  iu  velvet,  works. 

The  interim  report  deals  only  with  the  following: — 
Bronzing  in  lithographic  works  ;  paper  staining,  colouring, 
and  enamelling;  use  of  steam  locomotives  in  factories; 
india-rubber  works ;  use  of  inflammable  paints  ;  dry  cleaning ; 
and  aerated  water-. 

In  pursuit  of  their  inquiry  the  Committee  have  examined 
153  persons  and  visited  134  works.  Connected  with  the 
industries  upon  which  they  now  issue  their  report,  103 
witnesses  have  been  examined.  The  Committee  mention 
circumstances  which  have  added  difficulty  to  their  labours 
an  1  made  the  present  repot  necessarily  incomplete.  For 
example,  "in  their  visit  to  Mi  Idlesbrough  .  .  .  after 
they  had  left  that  district  the  reference  of  the  Committee 
was  extended  to  salt  works,  of  which  there  are  several 
examples  on  a  large  scale  iu  this  neighbourhood.  The  time 
at  the  disposal  of  the  Committee  has  not  admitted  of  their 
visiting  Wales,  without  which  they  do  not  feel  they  would 
be  justified  in  making  a  report  upon  the  use  of  converters 
in  metal  works.  The  Committee  wish  it  to  be  understood 
that,  although  they  believe  the  trades  with  which  they  now 
deal  to  be  chiefly  in  need  of  regulation  their  choice  has 
necessarily  been  governed  by  the  circumstances  described 
above  ;  they  are  therefore  unable  to  report  on  other  trades 
which  may  be  equally  in  need  of  regulation,  but  respecting 
which  their  inquiries  are  incomplete." 

As  regards  the  use  of  locomotives  in  factories  and  the  use 
of  inflammable  paints,  the  Committee  is  uncertain  "within 
what  limits  the  special  rules  can  be  legally  applied."  With 
reference  to  electricity,  again — Is  the  Home  Secretary 
allowed  by  the  Factory  Acts  to  exercise  his  authority  over 
electric  generating  works,  or  is  he  not,  and  where  does  the 
Board  of  Trade  come  in  ?  Electricity  extends  its  operations 
daily,  and  there  are  many  accidents  which  attend  its  use 
and  application.  Towards  embracing  these  within  the  pro- 
tecting arm  of  the  State  the  Committee  make  this  suggestion : 
they  would  have  the  words  "  factory  or  workshop  "  reckoned 
as  including  any  sort  of  "  premises,  area,  or  occupations" 
indoors  or  out  of  doors  in  which  the  work  of  men's  hands 
is  employed  for  purposes  of  gain,  included  "  in  any  amend- 
ing or  consolidating  Factory  Bill." 

The  Committee  appear  to  have  been  at  great  pains  to 
consider  the  interests  of  manufacturers.  They  have  paid 
attention  to  the  state  of  the  labour  market  in  each  several 
industry,  and  to  the  amount  and  influence  of  foreign  com- 
petition, and  so  far  as  they  could  they  have  iu  every  way 
endeavoured  to  consider  the  employer,  while  bent  on  the 
protection  of  the  labourer. 

After  a  statement  of  general  principle  the  report  passes 
into  details.  An  account  is  given  of  the  conditions  of  Wbour 
in  all  the  occupations  enumerated  above. 
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The  Glass  Industry  oe  Germany. 

U.S.  Consular  Reports,  June  1896,  222. 

The  glass  industry  of  Germany  is  divided  into  two 
branches,  one  branch  making  glass  by  melting  silicic  acids 
with  alkali   salts,  lime,  &c,  the  other  making  articles  from 

the  glass  made  by  the  first  method.  Both  branches 
employ  50,0110  workers  in  812  factories,  of  which  187  are 
in  Prussia,  5  1  in  Bavaria,  and  68  in  the  other  states  of  the 
Empire.  Coming  down  to  details,  207  factories  make 
bottles  and  hollow  ware  ;  70  make  table  glass,  with  a  yearly 
production  of  1,250,000  sq.  m. ;  18  make  crystal  and  half- 
crystal  glass,  28  make  mirrors,  17  make  pressed  glass,  and 
3  make  optical  goods.  To  these  may  be  added  16:!  factories, 
employing  9,000  hands,  helping,  in  one  way  and  another, 
in  the  further  manufacture  of  glass  or  glassware.  This 
makes  a  total  of  175  factories,  distributed  as  follows: — 
Prussia,  211  ;  Bavaria,  108;  Saxony,  33  ;  Saxe-Meiningen, 
17;  Saxc-Weimar,  11;  Wiirtemherg  and  Schwarzburg- 
Kudolstadt,  10  each;  Brunswick,  8;  Baden,  7  ;  Alsace- 
Lorraine  and  Saxe-Coburg-Gotha,  6  each;  Schwarzburg- 
Sondershauseu,  5  ;  the  free  cities,  4  ;  Schaumbnrg-Lippe,  4 ; 
Oldenburg,  3  ;  and  Mecklenburg,  2. 

Competition  at  home1  and  abroad  is  so  close  that  no 
efforts  can  he  spared  to  keep  what  has  been  won  by  hard 
work.  Recent  tariff  legislation  in  Belgium  takes  that 
country  from  Germany  and  gives  it  to  France. 

The  import  of  uncut  glass  into  Germany  has  increased 
during  the  last  three  years,  Great  Britain  and  Belgium 
sending  the  largest  quantities.  In  1S93,  there  came 
32,275  double  centners,*  and  in  1895,  51,299  double 
centners,  an  increase  of  58 '9  per  cent.  There  were 
increased  imports  in  other  kinds  of  glass,  viz.,  iu  small 
plates  and  glass  pearls  (from  Italy  and  Austria  chiefly)  ; 
also,  in  hollow  green  glass,  in  which  France  took  the  lead  ; 
in  raw  glass  and  enamelling  and  glazing  materials,  these 
coming  mostly  from  Great  Britain. 

Of  glass  plates,  pearls,  &c.,  7,995  double  centners  were 
imported  in  1893,  12,253  double  centners  in  1894,  and 
11,206  double  centners  in  1895.  During  the  same  year, 
raw  glass  and  enamelling  and  glazing  materials  were 
imported  to  the  extent  of  6,630,  9,514,  and  10,825  double 
centners  respectively. 

The  export  figures  are  very  much  in  the  Empire's  favour, 
as  shown  by  the  following  table  : — 


Year. 

Common 
Green  Hollow 

Simple  White 

Table  and 
Decorated 

Mirror  Gloss, 

(,hs>. 

Glass. 

Glass. 

I  ncut. 

Double  Cent. 

Double  Cent. 

Double  Cent. 

Double  Cent. 

1885 

53,569 

13.248 

3,633 

2,700 

1886 

59,569 

13.218 

s.i;:;s 

2,700 

1887 

K'.sss 

14.771 

3,696 

2.95S 

1888 

62,180 

16,299 

3.809 

3,125 

1889 

46,663 

13,790 

3,523 

2.S5S 

1890 

55.2711 

11,121 

4.G57 

8,061 

1891 

57.27U 

17,463 

3,432 

3,315 

1892 

65,152 

17,653 

3.43'J 

.V72 

1893 

76,578 

103 

2,763 

3,1:  ii; 

1894 

79,100 

19,61 1 

8,204 

3,982 

1S95 

88,496 

25,422 

3,262 

4,688 

Here  we  have  an  increase  in  10  years  of  nearly  100  per 
cent,  in  white  glass,  58-6  per  cent,  in  common  hollow 
green  glass,  and  59"  1  per  cent,  in  cut,  table,  and  mirror 
glass. 

Auer-Wembach  Patents  and  Monazite  in  Germany.4 
U.S.  Consular  lleports,  June  1896,  242. 
The  long-pending  litigation  over  the  German  patents 
covering  what  is  known  as  the  Auer  von  Welsbach  in- 
candescent gas  burner  terminated  on  the  7th  November 
last  in  a  decision  by  the  German  Patent  Office  which  had 
the  outward  appearance  of  a  substantial  victory  for  the 
patentee,  but  which  has  led  to  a  situation  in  this  country  so 
anomalous  as  to  caiiiu    the   interest  of  not   only  makers  id' 


"  1  double  centner  =  220*46  lb. 
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incandescent  gas  burners  in  other  countries,  but  of  pro- 
ducers of  monazite,  thorite,  and  other  minerals,  from  which 
the  thoria  and  other  rare  oxides  used  in  such  manufacture 
are  derived. 

The  German  patents  of  Dr.  Carl  Auer  von  Welsbach,  the 
Viennese  inventor  of  the  incandescent  gas-burner  which 
bears  his  name,  are  four  in  number,  viz. ; — The  original 
patent,  N'o.  39,162,  of  September  23,  1885,  and  three  addi- 
tional or  subsidiary  patents,  No.  41,945,  of  April  29,  L886  ■ 
No.  44,(Ht;,  of  January  20,  1887;  and  No.  74.745,  of 
August  15,  1891,  all  of  which  will,  of  course,  expire  with 
the  lapse  of  the  original  patent  on  the  22ud  of  September 
1900. 

The  enormous  profits  reaped  by  the  Deutsche  Gasgliih- 
lickt  Gesellschafl,  at  Berlin,  which  controls  the  Auer 
patents  in  Germany,  have  started  up  a  swarm  of  com- 
petitors, wdio  have  put  on  the  market  burners  of  similar 
construction  at  prices  which  forced  the  Berlin  company 
several  months  ago  to  reduce  its  retail  price  from  las.  to 
lo.v.  per  burner.  The  Berlin  company  thereupon  began 
suit  against  these  rival  makers  for  infringement  of  the 
Auer  patents,  and,  pending  the  decision,  published  warnings 
against  the  makers  and  users  of  the  infringing  gas-burners. 

The  decision  is  to  the  effect  that  the  scope  of  claim  3 
in  the  original  patent  (which  describes  the  construction 
of  the  incandescent  mantle,  which  forms  the  essential 
feature  of  the  invention)  is  restricted  so  as  to  cover  only 
the  combinations  of  rare  earths  which  are  definitely 
specified  in  claims  1  and  3  of  the  same  instrument ;  and, 
further,  claim  3  of  the  additional  patent  No.  41,945  is 
cancelled  altogether.  Now,  claim  1  of  the  original  patent 
specifies  certain  combinations  of  oxides  for  the  impregna- 
tion of  mantles,  which  render  a  gas  flame  incandescent  and 
produce  therefrom  a  wdiite,  yellow,  or  greenish  light.  The 
substances  named  in  this  clause  are  magnesia  and  the 
oxides  of  lanthanum,  yttrium,  and  zirconium  for  white  light, 
to  which  is  added  ••  neodymzireon "'  to  produce  a  yellow 
light,  and  erbium  to  give  the  flame  a  greenish  tinge.  Neither 
in  clause  1  nor  in  clause  3  of  the  original  patent  is  there 
any  mention  of  thorium  oxide  (thoria),  which,  as  is  well 
known,  forms  the  principal  material  in  all  modern  incan- 
desceni  mantles,  the  proportion  of  thoria  raoging  in  some 
formulas  as  high  as  9S  or  even  99  per  cent.,  the  remaining 
ingredient  being  an  oxide  of  cerium,  yttrium,  erbium,  or 
zirconium,  to  modify  the  colour  of  the  light  produced. 

This  importance  of  thoria  seems  to  have  been  realised  by 
Dr.  Auer  only  after  long  experiment,  and  its  use  for  the 
purpose  named  was  covered  by  claim  3  of  his  supplemental 
patent  (  No.  41,945),  of  April  29,  1886.  But  in  the  recent 
trials  it  has  been  shown  that  the  use  of  thoria  for  this  pur- 
pose was  not  original  with  Dr.  Auer,  and  that  clause  of  his 
patent  is  therefore  annulled,  leaving  the  use  of  pure  thoria 
open  and  free  to  everyone  in  Germany.  But,  as  i-  generally 
known,  pure  thoria  produces  under  such  conditions  a 
greenish,  ghastly  light  of  no  industrial  value.  In  order  to 
give  out  the  white  and  yellow  shades  of  incandescent  light 
required  for  ordinary  use,  it  must  be  combined,  as  above 
stated,  with  other  oxides  of  the  cerium-yttrium  group. 
Experts  declare  thai  the  exact  formula  by  which  the  Wels- 
bach mantles  of  the  Berlin  Gasgluhlicht  Gesellschaft  are 
actually  made  is  not  described  or  even  mentioned  in  any  of 
the  Auer  patents,  and,  as  the  use  of  thoria  for  this  purpose 
is  free,  they  rely  upon  the  fact  that  thoria,  when  derived 
from  monazite,  usually  contains  small  percentages  of  cerium 
and  nbium  oxides,  and  may  therefore  he  used  directly,  in 
ts  natural  condition,  for  the  manufacture  of  incandescent 
mantles.  As  a  natural  combination  of  chemical  elements 
cannot  be  patented,  it  would  be  very  difficult  to  prove 
whether  the  combination  of  thoria  and  other  oxides  used  by 
a  rival  manufacturer  were  natural  or  artificially  composed. 
So  confident  are  many  experts  of  their  ability  to  evade  the 
existing  patents  that  there  are  now  in  the  field  nor  ]•  ss  than 
12  manufacturers  of  gas-burners  more  or  less  similar  in 
type  to  the  Auer.  Of  these  rival  maker-,  seven,  including 
the  Meteor  Gaslight  Continental  Company,  are  located  at 
Berlin,  and  There  are  others  at  Dresden,  Munich,  t'arlsnihe, 
and  other  t  icrruau  cities, 

These  makers,  undismayed  by  the  decision  of  Novem- 
ber 7.  have  pushed   the    competition  vigorously,  ami   to   the 
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great  temporary  advantage  of  the  public.  The  Auer  Com- 
pany, at  Berlin,  was  forced  to  again  reduce  its  price  to 
5.--.  ] i l- r  burner,  while  the  Meteor  Company  furnishes 
burners  of  apparently  identical  brilliancy  and  permanence 
for  5s.  each,  ami  at  these  rates  the  use  of  iucandescent 
gas-burners  is  becoming  all  but  universal  in  Germany. 
Further  litigation  is  certain  to  follow,  but  the  power  of  the 
original  monopoly  is  apparently  broken,  and  its  former 
exorbitant  pri  >es  can  probably  never  be  re-established. 

Tit,   Mark,' for  Monazite. 

From  the  American  standpoint,  one  of  the  most  interest- 
ing results  of  this  controversy  is  its  in8uence  upon  the 
current  demand  for  monazite.  According  to  Professor 
Nitze,  assistant  State  geologist  of  North  Carolina,  the 
product  of  monazite  sand  in  the  Carolinas  was  65  tons  in 
1893,  30U  tons  in  1894,  and  about  600  tons  in  1896,  and  as 
such  sand,  containing  from  60  to  7a  per  cent,  of  monazite, 
is  worth  in  Germany  from  252.  to  27/.  per  ton,  the 
subject  is  one  of  definite  commercial  importance.  Thus 
far,  the  European  market  has  been  largely  dominated  by 
the  supply  of  monazite  sand  from  Brazil,  where  it  is  found 
in  the  form  of  a  fine,  washed  seashore  sand,  containing 
usually  only  from  2  to  3  per  cent,  of  thoria,  whereas  the 
Carolina  monazite  abounds  in  crystals  of  all  sizes  up  to  that 
of  a  grain  of  wheat,  ami  contaius  generally  from  3  to  6  per 
cent,  of  thoria.  But  for  the  reason  that  the  Brazilian  sand 
is  uniformly  fine,  free  from  particles  of  titaniferous  iron, 
and  can  be  put  directly  into  the  extracting  process,  without 
being  artificially  pulverised,  it  is  preferred  by  the  Auer- 
Welsbach  companies  at  Vienna  and  Berlin.  The  North 
American  monazite,  on  the  other  hand,  must  first  be  ground 
to  a  fine  powder,  which,  in  consequence  of  the  hardness  of 
the  crystals,  is  a  somewhat  tedious  process,  unless  the  best 
machinery  is  employed.  I'm-  these  reasons,  and  owing  to 
to  the  fact  that  large  consignments  of  Brazilian  monazite 
sand  have  been  recently  received  at  Hamburg,  the  market 
is  now  somewhat  congested,  and  the  prices  offered  no  longer 
tempt  exporters  in  the  United  States.  A  ton  of  Brazilian 
monazite  sand,  costing  at  present  in  Hamburg  24/.  15s., 
yields,  when  well  worked  out,  from  20  to  25  kilos,  of 
pure  thoria,  which  is  worth  from  500/.  to  625/.,  according 
to  degree  of  purity. 

The  whole  situation  confirms  the  suggestion  already  made 
iu  these  reports,  that  the  ultimate  and  effective  plan  of 
organising  the  monazite  industry  in  our  country  would  be 
to  establish  there,  at  a  convenient  point  iu  the  mining 
district,  a  laboratory,  where,  by  employing  the  most  im- 
proved and  economical  methods,  the  monazite — including 
the  poorer  sands  which  have  been  concentrated  by  a  process 
recently  perfected — may  be  worked  up,  the  thoria  extracted, 
and  made  available  as  a  finished  product  in  all  countries 
where  iucandescent  gas-burners  are  manufactured. 

Thorium  oxide  is  now  worth  in  Germany  from  25/. 
to  31/.  per  kilo.,  according  to  purity,  and  the  demand  is 
thus  far  greater  than  the  supply.  Most  manufacturers  of 
incandescent  burners  would  prefer  to  buy  their  supply  of 
thoria  ready  for  use  than  to  conduct  a  separate  laboratory 
for  extracting  and  preparing  it. 

The  one  pertinent  question,  from  an  economic  standpoint, 
would  be  whether  the  chemicals  which  are  used  in  extract- 
ing thoria  can  be  transported  from  New  York  or  Baltimore 
to  the  Carolina  monazite  district  more  cheaply  than  the 
crude  sand  can  be  brought  from  there  to  Europe,  where 
from  96  to  98  per  cent,  of  its  bulk  becomes  at  the  first 
operation  absolute  waste  material.  The  chemicals  required 
for  this  process  are  neither  rare  nor  costly,  and  with  a  well- 
chosen  site,  at  which  water  power  may  be  utilised  for  pul- 
verising the  raw  material,  the  success  of  such  an  enterprise 
would,  in  the  opinion  of  competent  authorities,  be  practically 
assured. 

Mineral  and  Metal  Trade  of  Spain. 

U.S.  Consular  Reports,  July  1896,  590. 

Under  date  of  April  18,  1896,  Consul-General  Bowen,  of 
Barcelona,  transmits  the  following  statistics  covering  the 
exports  and  imports  from  and  to  Spain  of  minerals  and 
metals  during  the  year  1895  :  — 


Exports  of  Minerals. 


Description. 


Quantity.  \  alu  >. 


Tons. 

5,179,76] 

604.408 

9,203 
29,997 

254,202 

8,318 

184,099 

II  lis 

7,769, 

3,483, > 

S  ;  i.OOO 

500 

635,500 

81  i..vi  i 

Zim    

Lead 

Total    

6.503,94 

13,852,400 
14,204, 

Total  m  1894 

Exports  of  Metal*. 


I  tescription. 


Quantity.  Value. 


Iron 

Copper  

Zinc   

Lead 

Quicksilver 

Gold 

Sih,  r 

Total  . 


Tons. 
22,669 
59,507 
1.367 

151,129 


11..)^. 

105,500 

1,240,000 

ol.'."  i 
6,93  ..M! 


I  1,200,000 

Imports  of  Minerals  and  Metals. 

Description.                            Quantity. 

Value. 

Pit  coal 

Coke 

Tar 

Petroleum,  crui  l  

Iron    

Tinned  iron  place  . . . . 

i  ■       ■  its 

Gold 

Silver 

Alkaline  carbonates  .. 

N  it i ;ii"  ot  soda 

Sulphur   

Machines  and  boilers  . 

Total 


Ti  "- 
1,515,508 
255,043 

1  1,992 

38  8i6 

1,211 

825 


27.51] 

26,335 

6.S13 

3.5!  '7 


Dols. 

6,826, 

i.i  18,000 

563 

1,009,500 

1,630, 

86,800 

316,000 

100,01  ill 

4,000,000 
1,016, 

1.320,000 

1,016,000 

720.1 


1,956,145 


19,750,300 


The  importations  of  minerals  and  metals  into  Spain  during 
95  amounted  to  650,000  dols.  less  than  in  1894. 
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The  1'uonrcTioN  or  Cider  in-  France. 
Board  of  Trade  Journal,  June  1896,  648 — 651. 

The  year  1895  has  been  a  good  one  for  cider  manufac- 
turers in  France,  the  amount  produced  having  risen  to 
25,586,514  hectolitres,  or  an  increase  of  11,803,785  hecto- 
litres over  the  average  of  the  last  ten  years.  The  most 
characteristic  feature  of  the  year  is,  however,  not  so  much 
the  total  production  of  cider  as  the  sale  of  apples,  which 
has  taken  place  to  an  enormous  extent  with  Germany. 
These  apples  are  there  manufactured  into  cider  aud 
"  German  champagne,"  in  which  Germany  does  a  large 
export,  trade,  very  little  of  the  products  being  consumed  at 
home.  At  the  present  time  France  exports  on  an  average 
barely  13,000  hectolitres  of  eider,  while  Germany,  which 
grows  scarcely  any  apples  at  all  of  her  own,  exports  ten 
times  as  much,  and  at  very  high  prices.  The  cider  manu- 
facture is  an  important  industry  in  the  city  of  Frankfort 
which  has  five  large  factories  and  45  of  less  importance 
French  apples  being  entirely  used.  In  this  connection  the 
advantage  of  agricultural  syndicates  for  production  and  sale 
is  pointed  out. 

The  country  between  Vimoctiers  and  Argentan  and  the 
district  around  produces  the  best  kinds  of  eider.  The 
nature  of  the  soil  ha=,  doubtless,  much  to  do  with  the 
excellence  of  French  ciders:  the  variety  of  apple  used  is  also 
an  important  factor  ;  thus  : — Acid  apples  give  an  abundant, 
clear,  and   light  juice,   but   the   cider   made   from  them  is 
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liable  to  turn  black,  and  is  generally  weak  and  difficult  to 
keep.  Siveel  apples  give  a  clear  cider  which  is  agreeable  to 
the  palate  while  new,  but  as  soon  as  the  sugar  is  exhausted 
it  turns  sour  and  acquires  a  bitter  flavour.  Bitter  or  soar 
apples  give  the  most  generous  cider,  which  is  of  a  fine  colour 
and  keeps  well. — J.  ('•■  W. 

Tin:  Algerian  Phosphate  Dispute. 

Chemical  Trade  Journal,  August  \5th,  1996,  38. 

Sir  Lambert  Playfair,  in  his  last  report  on  Algeria,  refers 
to  the  recent  attacks  in  the  French  Senate  and  press  on  the 
English  phosphate  owners    at   Tehessa   ( Chemical    Trade 
Journal,  l  i ■">  and  J.47).     Sir  Lambert  reported  some  time 
a<ro  on  a  visit   which  be  made  to  the  phosphate  quarries  at 
Tebessa    belonging   to   Mr.  Crookston,  and   described    the 
mancer  in    which    the    latter  had,  by  his   intelligence  and 
practical  good  sense,  turned  to  his  own   profit   and   to   the 
benefit  of  the   colony  a  branch  of  industry  which  had  been 
entirely  discredited  by  the  failure  of  those   who  had  pre 
vious'.v  risked   their   capital  in   it.     An    English  house  had 
taken  over  a  concession  made  to  a  Frenchman.  ,M.  Weterle, 
rear  Souk  A  bras;  he  lost  18,0  OZ.  in  the  speculation ;  a  French 
firm  lost  even   move   in   attempting  to  work   the  deposits  in 
the  valley  of  the  Cheliff;  SO  when  M.  Chapclle  discovered 
the  deposits  at  Tebessa  he  could  find  none  of  his  country- 
men, cither  in  Algeria  or  in  France,  disposed  to  engage  in 
what  was   then    considered   a   uin-t   risky   speculation.     lie 
finally  addressed   himself  to   Mr.  Crookston,  of  Bone  ;  thus 
this  gentleman    became    associated    with    the    enterprise. 
Instead  of  givil  ft  Mr.  Crookston   the  credit   due  to  him  for 
having  so  successfully   developed  this    important  industry, 
the  press,  both  in   Algeria  and  France,   broke  out  into   a 
fury  of  invective  for  the  way  in  which  the  mineral  wealth  of 
Algeria  was  being  squandered  for  the  benefit  of  Englishmen. 
There  w;i-  a  general  demand  il  at  something  should  be  done 
to  preserve  this   valuable   produce   for    the  benefit    ci   the 
•colony,   and    thai    export   duties   should  he  imposed  on  all 
.mineral    shipped   by   the   English   to  foreign  countries.     A 
violent  attack  was  made  in  the  French  Senate  by  M.  l'auiiat. 
"Do    not    forget,"   said   he.  "  that   the   English  who   work 
these  deposits  make  a  profit  of  10  f.  to  15  f.  a  ton  ;  calculate 
therefore  an   extraction  of  from   15,000,000  to    20,000,000 
tons  annually  daring  centuries  to  come.''     The  fact  i-.  says 
the  Consul-General,  that  the  concession  was  only  granted 
for    IS    years,    and    that    there    was   no  possibility    oi   Mr. 
Crookston    extracting   more  than  60,000  tons  per  annum 
under   the   most   favourable  circumstances.      The    alleged 
profit   of  from   12  f.  to  lo  f.  per  ton   should  in   reality  be 
1  f.  TO  c.  per  ton.     The  actual  cost  of  extraction,  transport, 
shipping.  &C,  of  mineral   averaging  60  per  cent,  of  phos- 
phoric acid    is   34   f.    30  c,  aud   the  price  realised,    April 
L895,  did  not  exceed  36  f.  per  ton  for  second  quality.   Since 
then  the  ptic-  have  fallen  still  further,  with  the  result  that 
a  marked   i  istricti  in  in  the  shipments  of  phosphates  from 
Bone  has  taken  place,  as  only  the  highest  quality  can  now 
he  profitably  worked,  the  lower  qualities,  for  the  present  at 
least,  being  abandoned.     The  total  production  towards  the 
close  of  ls'.is  had  reached  BOO  tons  daily,  but  it  has  now 
fallen  to  300  tons  per  day.  and  a  still  further  reduction  is  to 
be   feared  unless  the  Government   intervenes  in  order  to 
reduce  the  present   rate   of  railway  charge,  so  as  to  enable 
the   exploiters   to    compete   on   more    favourable  conditions 
-with  the  American  mines  than  they  do  at   present.     <  >f  the 
three  companies  actually  engaged  in  phosphate  mining  in 
the  Tebessa   district,  the  Societe   Francais   had  compli 
suspended  operations,  the    Constantice  Company  of  Leith 
has  reduced   its  output   to   100  tons   per  diem,  while   the 
Crookston   have  reduced  their  production  to  200  tons.     As 
the  last  firm  hold  very  large  stocks  of  phosphate  at  Bone,  a 
still  furtherre  luction  of  theit  out]  ul  is  contemplated.  "  Thus 
it  is  seen    to   what   insignificant   proportions  this   enormous 
natural  treasure  i-  new  reduced,  and  how  exaggerated  have 
been  the  expectations   regarding   it.      It  cannot   he  doubted 
that  this  industry,   once  so  promising,  has  been  shrivelled 
up,  mainly  owing  to  the  political  campaign  that  was  directed 
against  it."  and  to  the  subsequent  action  and  interference  of 
the  State,  which,  one  would  think,  had  the  greatest  interest 
in  seeing   it  develop   and  flourish.      It   is   a  proof  of  what 


requires  no  proof,  of  the  wis  lorn  of  leaving  unfettered  well- 
directed  private  enterprise,  and  of  the  advisability  of  the 
State  only  intervening  to  foster  and  encourage  it." 

GENERAL  TRADE  .XOTES. 

Sugab  in  Spain. 

Chamber  of  Commerce  Journal,  July  1896,  125, 

t  inly  a  few  year*  ago  Spain  was  dependent  upon  other 
countries  for  a  part  of  the  sugar  she  consumed  beyond  that 
produced  at  home  and  in  her  colonies.  France  supplied 
refined,  and  Germany,  Holland, and  England  manufactured 
sugars.  According  to  a  Bulletin  of  the  French  Chamber 
of  Commerce  at  Barcelona,  the  po-ition  is  now  changed, 
and  with  the  aid  of  her- colonies,  Spain  is  able  to 
satisfy  her  own  requirement-.  The  same  authority  states 
that  the  sugar  industry  has  existed  in  Spain  from  time 
immemorial;  the  cultivation  of  the  sugar-can'  on  the 
shore-  of  the  Mediterranean,  in  the  valleys  between  the 
provinces  of  Malaga  and  Almeria,  has  always  been  one  of 
the  sources  of  well-being  of  those  parts,  and  the  sole 
agricultural  wealth  which  has  favoured  them  in  a  constant 
manner.  There  were,  at  one  time,  about  2'j  cane-sugar 
factories  in  the  Peninsula:  the  number  is  now  reduced  to 
about  19,  in  consequence  of  the  inherent  vicissitudes  of  this 
.la-s  of  undertakings:  they  an  situated  in  the  two 
provinces  of  Malaga  and  Almeria.  In  spite  of  the  dis- 
appearance of  some  of  the  factories,  the  Bulletin  believes 
that  the  production  of  cane-sugar  has  not  at  all  diminished, 
owing  to  the  extension  of  the  plant  of  those  factories 
which  have  survived  their  difficulties,  and  whilst  it  would 
be  difficult  to  establish  exactly  the  production  of  the 
existing  factories,  it  is  estimated  that  their  output  exceeds 
[5,000  tons  per  annum.  A  new  impetus  ha-  also  been 
given  to  the  industry  by  beetroot  cultivation.  Fifteen  yi 
ago  MM.  Creus  ami  Rubio,  of  Grenada,  utdertook  the  first 
experiments  in  the  fertile  neighbourhood  of  that  town  ; 
these  did  not  give  much  encouragement  at  the  outset,  but 
led  to  the  hope  that  by  judicious  selection  of  seed,  and  the 
diffusion  among  the  growers  of  knowledge  of  the  means  of 
cultivation  likely  to  produce  tic  best  saccharine  yield,  that 
they  could  create  an  industry  as  important  and  a-  flourishing 
a-  in  other  countries.  They  therefore  installed  a  factory 
of  modest  proportions,  and  obtained  at  the  end  of  a  few 
years  some  satisfactory  results.  This  attracted  capita]  to 
the  industry,  and  in  a  short  time  11  factories  were  founded 
in  the  district,  all  of  them  more  imposing  than  the  pioneer. 
There  are  now  said  to  be  20  factories  in  Spain  exclusively 
concerned  with  beetroot,  and  their  output  i-  estimated  to 
exceed  20,000  tons  per  annum,  or  larger  than  that  of  the 
older  cane-sugar  industry.  In  addition  to  the  cai 
beetroot  factories  there  have  been  founded  also  tour 
refineries  (two  of  them  very  old  establishments),  which 
<  ilonial  sugar;  the  home  production  goes  into 
consumption  as  it  leaves  the  producing  factories. 

Tanning  in  United  States, 
Chamber  oj  Commerct  Journal,  July  1896,  125. 
The  statements  we  give  below  will,  we  doubt  not,  appear 
somewhat  startling,  but  they  appear  in  the  Moniti  ur  (>ili,i,l 
dv  Commerce  a-  received  from  a  correspondent  at  Nfen 
York.  '1  he  correspondent  s;ns:  "  1  have  been  ahle,  iu  the 
course  of  my  travels  in  the  west  and  centre  of  the  United 
si.it.-  ol  Am.  nea,  to  see  for  myself  the  progress  made  in 
the  great  industries  of  the  country,  in  tanning  particularly. 
The  large  industrial  companies  of  the  United  States  con- 
cerned with  the  production  of  leather  annually  import  about 
ten  million  cow  and  ox  hides  from  the  island  of  Ma,!. 
Commercial  relations  between  the  States  and  Madagascar 
are  SO  well  founded  with  their  agents,  and  the  coasting 
trade  BO  cheap,  that  all  the  large  industrial  companies  obtain 
these  hide-  at  les-  than  20  centimes  per  kilo,  delivered 
lure  (U.S.A.).  In  manufacturing  terms,  the  hides,  after 
having  been  soaked  and  cleaned  by  various  chemical  pro- 
cesses, are  introduced  into  vats  containing  the  first  tanning 
liquor  This  tanning  operation  is  generally  performed  here 
bj  divers  mechanical  processes,  with  or  without  the  applica- 
tion of  electricity.     The  tanning  is  completed  by  an  increase 
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of  the  tannic  strength  {degre  tanniqwe),  according  to  the 

thickness  of  the  hides,  from — and   commencing  ut- 

to  20°.     The  average  cost  price  of  a  Madagascar  cow  or 

ox  hide  weighing  IS  kilos,  i  as  a  minimum)  delivered  at  a 
United  states  port  is  3  frs.  This  hide,  being  generally 
tanned  in  120  days,  yields  ahout  60  per  cent,  or  10  kiln.. 
80  of  leather,  and  its  tannine;  has  cost  about  2  frs.  50.  Such 
leather  sell-  on  the  American  market,  or  for  export,  at  the 
rate  of  1  fr.  75  per  kilo.  According  to  this  cougb  estimate 
an  average  hide  of  IS  kilos,  costs  up  to  the  point  of  conver- 
sion into  leather  5  frs.  50,  and  consequently  such  a  hide, 
yielding  GO  per  cent,  or  1J  kilos.  SO  of  leather,  gives  a 
profit  of  13  frs.  40  per  hide,  or  134,000,000  Frs.  profit  that 
the  United  Mates  tanners  obtain  from  this  industry  to  the 
detriment  of  the  French  tanning  industry.  It  is  necessary 
to  remark  that  the  figures  above  given  are  absolutely  short 
of  the  truth,  and  that  this  one  commercial  branch  secures 
to  the  United  States  tanners  rather  150  than  134  million 
francs." 

The  German  Chemical  Industry. 

( 'hemist  and  Druggist,  August  15/A,  1896.  278. 

The  chemical  factory  "  Harburg  "  at  Stassfurt  report  that 
the  sale  of  their  principal  article  of  manufacture — viz., 
refined  saltpetre — has  declined  by  about  5  per  cent,  during 
their  last  business  year,  as  compared  with  the  year  1894—95. 
Since  July  1895,  the  factory  has  entirely  stopped  the  manu- 
facture of  refined  camphor,  because  the  price  of  the  raw- 
material  was  forced  up  to  a  figure  at  which  the  refined 
article  left  no  profit.  Owing  to  the  Spanish- German  tariff 
war,  the  exports  of  the  factory  to  Spain  fell  from  222  tons 
in  1894  to  122  tons  in  1895.  The  chemical  works 
"  liuekau,"  in  Magdeburg,  are  about  to  lay  down  plant  at 
their  Stassfurt  works  for  the  manufacture  of  ammonia  salts. 
Many  other  German  potash  factories  are  also  taking  up  the 
manufacture  of  new  articles.  This  applies  particularly  to 
the  manufacture  of  caustic  potash  for  soapmakers'  use.  for 
which  several  new  plants  have  been  put  down.  Up  to  the 
present,  caustic  potash  is  made  chiefly  by  the  chemical 
works  at  Griesheim,  their  branch  factory  at  Bitterfeld,  and 
the  electro-chemical  factory,  also  at  Bitterfeld.  All  these 
works  appear  to  make  a  considerable  profit  out  of  the  article, 
small  quantities  of  which  (all  of  excellent  quality)  are 
also  made  by  the  United  Chemical  Factory  at  Leopoldshall. 
All  of  this,  however,  is  at  present  used  by  the  factory  for 
its  own  consumption,  but  the  commercial  production  of  the 
article  will  be  discussed  at  the  next  general  meeting.  The 
Leopoldshall  works  have  recently  purchased  the  prussiate 
and  cyanide  of  potash  factory  of  Schachnow  and  Wolff, 
and  they  are  also  considering  the  erection  of  a  special 
factory  for  chromate  of  potash. 

Coal  Discovered  in  Ontario. 

Engineering  and  Mining  Journal,  July  ls//i,  1896,  53. 

A  most  important  discovery  has  lately  been  made  in  the 
Sudbury  district.  It  is  well  known  that  lignite  coal  exists 
around  James  Bay,  coming  down  in  one  place  to  within  200 
miles  of  the  main  Kne  of  the  Canadian  Pacific  Railway. 
But  no  one  had  ever  imagined  that  coal  would  be  found  to 
the  south  of  the  "  Height  of  Land,"  that  forms  the  backbone 
of  Northern  Ontario  from  the  ( Ittawa  liiver  to  Lake  of  the 
Woods,  and  especially  as  Sir  Wiliiani  Logan  had  declared 
over  40  years  ago  that  there  was  ':  no  coal  in  Upper 
Canada,"  as  the  Province  of  Ontario  was  then  called.  (  it 
coarse  at  that  time  little  or  nothing  was  known  of  these 
great  northern  regions,  except  along  the  shores  of  the 
Georgian  Bay  and  Lake  Superior.  Even  after  the  building 
of  the  Canadian  Pacific  Pailway.  and  until  the  publication 
of  Mr.  Bell's  map  of  the  nickel  belt  in  1892,  the  rocks  of  the 
Sudbury  district  were  supposed  to  be  too  old  for  the  exist- 
ence of  coal  in  any  of  them,  being  mostly  of  Laurentiau  and 
Huronian  origin.  But  in  the  trough  between  the  two  main 
nickel  ranges  there  is  one  oblong  area  of  Cambrian  forma- 
tion, consisting  of  dark-coloured  sandstones  and  black  slates 
about  10  miles  wide  and  some  40  miles  in  length,  extending 
in  a  north-easterly  direction  from  the  township  ot  Trill 
almost  to  Lake  Wahnapitae.     In  this  Cambrian  strip,  a  fen- 


miles  south  of  the  railway  and  15  miles  west  of  Sudbury,  a 
prospector  looking  for  gold  has  discovered  a  bed  of  fine 
anthracite  coal,  very  clean,  compact,  and  said  to  be  equal  in 
quality  to  the  best  Pennsylvania  hard  coal.  The  extent  of 
the  deposit  has  not  been  ascertained  yet,  but  the  outcrop  is 
over  20ft.  in  width,  and  a  number  of  men  are  at  work 
stripping  along  the  strike  of  the  ledge.  There  is  every 
probability  that  other  coal  beds  occur  in  the  same  locality, 
and  though  the  matter  has  been  kept  very  quiet,  several 
parties  have  already  gone  out  to  explore  around  there.  It 
is  quite  possible  that  coking  coal  may  be  found  farther  to 
north,  and  in  that  event  the  Sudbury  district  would  become 
oHe  of  the  great  mining  and  industrial  centres  of  the  world. 
In  any  ease,  if  this  coal  deposit  is  of  permanent  depth  and 
equal  in  quality-  to  the  surface  samples,  it  will  prove  of 
immense  benefit  to  Ontario,  which  now  fias  to  import  all 
the  coal  used  in  the  province. 

Calcium  Carbide. 
Electrician,  August  2lst,  1896,  531. 
We  learn  that  the  Acetylene  Illuminating  Companv  have 
concluded  arrangements  with  the  British  Aluminium 
Company,  by  which  they  will  be  able  to  erect  works  of 
several  thousand  horse-power  for  the  manufacture  of  calcium 
carbide — using  water-power.  Pending  the  construction  of 
such  works,  the  Acetylene  Company  have  obtained  the  use 
of  a  considerable  portion  of  the  spare  water-power  of  the 
existing  works  of  the  British  Aluminium  Company  at  Foyers, 
and  a  carbide  plant  is  now  being  erected  there,  which,  it  is 
expected,  will  be  iu  full  work  during  the  month  of  October 
next. 

BOARD  OF  TRADE  RETURNS. 

SoMMART    OF    IMPORTS. 


Month  ending  31st  July 


Is!'.'.. 


£ 
1.7115.051 

742,991 
4,798,757 

1,820,622 
534,570 

71s.-J.-jii 
5,106,149 

Oils 

Raw   materials   for   non-textile    in- 
dustries. 

Total  value  of  all  imports 

35,097,614 

34382,850 

Sommart  of  Exports. 


Articles. 

Month  ending  -iist  July 

1895. 

1896. 

Metals  [other  than  machinery) 

£ 
2.565,418 
703,682 
2,684,215 

£ 
2,964,036 
622,017 

2,835,046 

20,559,4S« 

21,334,785 

Imi-orts  of  Oils  for  Month  ending  31st  July. 


Articles. 

Quantities. 

Values. 

1S95. 

1896. 

1895. 

18913. 

Olive Tuns 

Palm  Cwt. 

Petroleum Gall. 

Seed Tons 

Turpentine Cwt. 

Other  articles  . .  Value  £ 

1,297 

1.7)4 

133,306 

13,012.126 

3,906 

4,424 

83,822 

9,239 
1,005 

101. S62 

13,558,795 

2,217 

3,956 

93,141 

£                £ 
1.496  |        10,041 
62.5.16  !        34.97S 
139.545  j      104,812 
2  Is.  150        279,008 
71,050  1        42,949 
7J.S43          66,778 
89,909          88,739 
59,«42  !        90,895 

Total  value  of  oils... 

•• 

■• 

742,991 

718,230 

630 
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Imports  of  Metals  bob  Month  ending 
3181  -U  \\. 


Quantities. 

Values. 

Articles. 

1S95. 

1890. 

1895. 

1896. 

Copper  :— 

8,501 
10,559 

140,133 

7,897 

981 

l  !/.>.;  i 
57,660 
68,260 

71,984 

5,925 

15,203 
8,198 
1,680 

0.1  it 
1,604 
15,003 
47320 
33,890 

i'.'JMI 

5,618 

£ 
67,871 
257,821 

292,870 
68367 

8,836 
149,392 
106,644 

6,636 

169,771 

228,867 

B5.723 



e 

sl.71x 

Unwrought , 

Iron : — 

05,051 
228,559 

116,201 

Bolt.  liar.  Ac , 

Steel,  unwrought..      „ 
., 
P  i 

Quicksilver Lb. 

ore Value  £ 

19,397 

15,501 

165,086 

78,640 

8,176 

1 17381 

9  i  BS4 

Oilier  articles  ..  .Value  E 

228,141 

Total  value  of  metals 

•• 

•• 

1,765,051 

1,820,622 

Impouts  of  Chemicals   lnd  Dyhstuffs  fob  Month 
ending  31st  July. 


Ail' 

Quantities. 

Values. 

1895. 

1896. 

1S!>5. 

1896. 

11,931 
11,791 
24,320 

"an 
1,372 

2,495 
16,718 

s.177 
35,957 
51,820 

"541 
1,643 

8,737 
10.872 
1,492 

£                   £ 
10,816           6,829 

Hark  i  tanners',  .v.1.)    „ 

Cutch  and  ganibier  Ions 

Dyes  :— 

Alizarin Value  £ 

Anilin  and  ullier      „ 

Nitrate  ol  ii"'ash . 

Other  articles, . .  Value  L 

19,747          13,218 

1,917          11,891 

121,680        129,886 

2.120           2,860 

95,695         36379 

24,991         20,100 
36,133          14,388 
29,789         61,976 
10.171         31,807 
47.919          15,018 
123,430        160,273 

Total  value  of  chemical! 

•• 

533,417        331,570 

Imports   of    Raw   Materials   for   Xox -Textile 
Industries  fob  Month  ending  31st  July. 


Articles. 


Quantities. 


1895. 


1S9C. 


Values. 


1895. 


ism;. 


Bark,  Peruvian  ..    tut. 

Bristles Lb. 

Caoutchouc Cwt, 

Gum:— 

Arabic 

Lac,  &c ,, 

•"Gutta-percha....       ,, 
Bides,  raw:— 

Dry 

Wet 

Ivory , 

Manure  :  - 

Guano Tons 

Bones , 

Nitrati  ofsoda 

Phosphate  of  lime       ,, 

P     1  im Cwt. 

Linen  rags Tons 

Ksparto 

Pulp  of  wood 

Etosin Cwt. 

Tallow  and  stearin 

Tar Barrels 

.'.  cod  ■■  — 

Hewn Loads 

Sawn 

Staves .. 

Mah'i-'any Tons 

Other  articles Value  t 

Total  value 


799 
187,657 
18,553 

7,480 
10,458 

4.051 

53.1O0 

rum 

1,1:17 

0,758 

8,404 

7,622 

39,646 

17,867 

2,299 

16,600 

25,784 

161  1)112 

172,280 

8,815 

262,1  14 

S70.KIS 
10.UI2 

'.Mil 


2.  WO 
126,894 
32,642 

5,828 
20,293 
4.343 


£ 

1,097 

58.836 

172,954 

19,652 
59,044 
19,937 


28,623  I     126.453 
■4S,180  i     176.730  ; 
1,178  I        51,258  ! 


:!2t 
5,480 

9,051 
22347 
52,081 
1,259 
17,840 
35^79 
186358 
194,584 
16,895 

293,2 1.". 

931,420 

1  ;..,i  t 

1,586 


58,411 

1  Li:.  I 
60,658 
67,585 
19,566 
23,104 
68,1 12 

1  89,658 
39,891 

205,256 
a,'.i22 

534,134 

1,843,155 

12,682 

947,247 


1,798,757 


£ 

5346 

57,515 
340,820 

13,947 
99342 
36,271 

72398 

10S.379 
16,831 

1,322 
2:i.22ll 
71,568 
34,199 
50308 
10,829 
73,192 

176,437 
15,299 

199,557 
10,639 

595,087 

2,099,371 

71.648 

38,717 

S20.nl  2 


5,106,149 


Exports  of  Metals  (other  than  Machinery)  for 
Month  ENDING   31ST  JrJLY. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

9,290 

3.543 

£ 
87392 

101,121 
55349 

PK.lv,; 

1,81 1318 
14,020 

10,279 
58,235 

£ 

:>7.sl2 

Copper  1— 
Unwrought —      „ 

\\  rought 

Mixed  metal 

Implements 

[ron  and  steel .. .    Tons 

Plated  wares  . . .  Value  £ 
Telegraph  wires .      „ 

15,209         89,139 

l-.l2s 
16,295 

280762 
10,400            :  ISfi 

99,610 
56313 
18.444 
172,555 

17,682 

Other  articles  ..  Value  £ 

1  :    ■■  ■ 

10,430 

" 

2365,418 

2,964,038 

Exports  of  Drugs  and  Chemicals  fob  Month 
ending  31st  July. 


Artieles. 

Quantities. 

Values. 

1S95. 

1S96. 

1895. 

1896. 

Alkali Cwt. 

Bleaching  materials    .. 
i  hem  cai  manures    Tons 

Other  articles. .  ■       „ 

191,691 
127,351 

86,644 

e 

12,621 

152357 

84,678 

£ 
95,712 

140.788 
87,i  02 

Exports  of  Miscellaneous  Articles  ron  Month 
ending  31st  .lll.v. 


Articles. 


Quantities. 


1895. 


Values. 


1895. 


1896. 


Besides  the  aliove.dnigs  to  the  value  of 
Brjaimic  I.  in  . 


I.  were  imported,  ns 


Gunpowder Lb. 

Military  stores..  Value  £ 

Candles Lb. 

Caoutchouc Value  £ 

Cement Tons 

Products  of  eoal  Value  £ 

Earthenware 

Stoneware „ 

81 

l'lat«> Sq.Ft. 

Flint Cwt. 

Bottles „ 

Other  kinds 

Leather:— 

Unwrought 

Wrought Value  £ 

Seed  oil Tons 

Floorcloth  Sq.  Y.N. 

Painters'  materials  Val.  1 

Paper  Cwt. 

Rajs Tons 

Soap  . . ., Cwt. 

Total  value 


890,800 

769300 

1,983,900 

13113OO 

40,621 

•• 
161,909 

170324 

7,403 

7.7  I'l 

55,078 

62356 

19,403 

21399 

13,830 

11,040 

8373 

1386 

£ 
17,1 43 

149383 

110303 

171,408 

18,798 


£ 

21.217 
113,652 

111361 
159317 

17,400 


8,710         ln.s.,7 

17.S.T) 

25367         3,1.135 

13371  1 7.0ns 


7S.1S,-, 

1,256 

50,500 


87,183 
1,602 

-..'.7  '.' 


124,312 
28,910 
74368 
85.082 
146,632 

111 I 

24,981 
52,9 i:> 


81388 

150,349 
23  850 
83,422 


2.0s  1. 21-,     2,835,048 
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iflontiilp  patent  ii'stt. 

*  Tha  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediatelj-,  and  to  opp<sit:'on 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

15,987.  T.  F.  May.     See  Class  II. 

16.015.  A.  Hunter  and  F.  Jordan.  Improvements  in 
furnace  doors  for  burning  smoke.     July  20. 

16,163.  W.  R.  Wilson.  Improvements  in  the  nitration 
of  liquid*.     July  21. 

16, '.'J2.  W.  C.  Wakefield.  Wakefield's  thermometer 
protector.     July  22. 

16,196.  J.  G.  Chamberlain  and  J.  Weddell.  Improve- 
ments in  evaporative  surface  condensers.     July  22. 

16,306.  W.  Oliphant.  Improvements  in  apparatus  for 
drying  solid  materials.     July  2;;. 

16,552.  R.  H.  F.  Finlay.  Improved  evaporating  appa- 
ratus.    July  27. 

16,555.  W.  MeG.  Greaves.  Improvements  in  appliances 
for  the  prevention  of  smoke  from  furnaces.     July  27. 

16,659.  J.  Foster.  Improvements  in  and  relating  to 
apparatus  for  condensing  steam  vapour  or  gases,  applicable 
also  as  a  feed-water  heater.     July  2S. 

17.(i5:>.  J.  Foster.  Improvements  in  ami  relating  to 
evaporating  apparatus.     Aug.  1 . 

17,105.  F.  D.  Cummer.  Improved  means  applicable  for 
use  in  the  separation  and  collection  of  solid  matters  held 
in  suspension  in  aeriform  fluids.     Aug.  1. 

17,279.  G.  St.  John  Mildmay.  Improvements  in  or 
connected  vfith  means  for  charging  vessels  with  liquefied 
or  compressed  gases.     Aug.  5. 

17,365.  D.  J.  Morgan.  Improvements  in  furnace  fire- 
bars and  the  manufacture  of  same  without  patterns. 
Aug.  6. 

17,408.  H.  Hirzel  and  R.  Hoffmann.  Improvements  in 
apparatus  for  mixing  and  roasting  materials  of  approxi- 
mately equal  specific  gravity,  and  for  separating  materials 
of  different  specific  gravity.  Complete  Specification. 
Aug.  6. 

17,428.  A.  C.  Halse.  Improvements  in  apparatus  for  the 
generation  of  gases.     Aug.  7. 

17,530.  G.  Helps.  Improvements  in  and  relating  to 
regenerative  furnaces  for  heating  gas  retorts  and  the  like. 
Aug.  8. 

17,532.  T.  Nicholson.  Improvements  relative  to  the 
heating  of  boilers,  kilns,  and  flues,  and  furnaces  generallv, 
by  radiation  instead  of  direct  firing.     Aug.  8. 

17,546.  J.  Liddle. — Prom  W.  Hardie.  Improved  method 
of  separating  or  extracting  the  oil  from  and  filtering  the 
feed  water  for  steam  boilers  and  apparatus  connected  there- 
with.    Aug.  8. 

17,559.  W.  McG.  Greaves.  Improvements  in  furnaces. 
Aug.  8. 

17,821.  T.  B.  Booth  and  A.  Robinson.  Improvements  iu 
apparatus  for  carbonating  liquids.  Complete  Specification 
Aug.  11. 

17.K62.  C.  A.  Kiinzel,  Jan.  Improvements  in  filters. 
Aug.  12. 

17.9S0.  W.  L.  Wise. — From  Solvay  and  Co.  Improve- 
ments in  decanting  apparatus.     Aus.  13. 

18,137.  J.  L.  Dobell.  Improvements  in  means  or  appara- 
tus for  condensing  nitrous  acid  or  other  fumes  or  vapour. 
Aug.  15. 


Complete  Specifications  Accepted.* 

1895. 

15,103.  E.  A.  Pellet.  Manufacture  of  refractory  sub- 
stance  and  apparatus  therefor.     Aug.  12. 

15,565.  F'.  W.  Saatmann.  Drying  and  absorbing  appa- 
ratus.    Aug.  5. 

16,693.  W.  J.  Lomax  and  C.  J.  Lomax.  Filtration  of 
liquids.     Aug.  12. 

17.742.  S.  Cutler.  Safety  fittings  for  water-gas  gene- 
rators.    July  29. 

18,218.  J.  Poster.     Evaporators.     July  29. 
,    19,103.  A.   M.   Hugill,  J:   Overton,    and   P..   H.   Catley. 
iratus    for   heating,    evaporating,    and    concentrating 
infusions  and  liquids.     Aug.  19. 

1896. 

2543.  H.  H.  Lake. — From  A.  S.  Nichols.  Improvements 
in  drying  kilns,  and  in  the  method  of  operating  the  same. 
July  2  I. 

7251.  L.  M.  G.  Delauuay-Belleville.  Distilling  apparatus 
for  the  production  of  fresh  or  drinking  water.     Aug.  5. 

9560.  A.  H.  Wethey.     Calcining  furnaces.     Aug.  12. 
13,386.  F.    Grumbacher.      Improved    aeration  and  fer- 
mentation apparatus  for  yeast,  indigo,  and  the  like.     Aug.  5. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

15,987.  T.  F.  May.  Improvements  to  aid  combustion  in 
grates,  furnaces,  See.,  to  simplify  and  economise  construc- 
tion, to  economise  fuel,  lessen  smoke,  and  destroy  germs. 
July  20. 

16,003.  J.  Patison,  sen.  Improvements  in  utilising 
smoke  peat  or  peat  bog  by  neutralising  the  organic  acids 
therein.     July  20. 

16,027.  A.  W.  Knotts.  An  improved  process  in  connec- 
tion with  illuminating  gases.     July  20. 

16,157.  N.  B.  Taylor  and  J.  C.  Dias.  Improvements  in 
coke  ovens.     July  21. 

16;244.  M.  H.  Hawes  and  P.  Cannell-Bunn.  Improve- 
ments in  the  manufacture  of  mantles  for  gas  and  other 
burners.     July  22. 

10,277.  L.  V.  Pratis  and  P.  Marengo.  Improvements  in 
the  production  of  pure  hydrogen  gas  and  the  application  of 
hvdrogen  to  the  obtainment  of  light,  heat,  and  power. 
July  22. 

16,345.  B.  Haddan. — From  A.  Boter.  Apparatus  for 
production  of  acetylene  gas.  Complete  Specification. 
July  23. 

16,425  G.  Shenton  and  D.  A.  F.  de  Villepigue.  Im- 
provements in  means  for  vaporising  and  burning  liquid  fuel. 
Complete  Specification.     July  24. 

16,432.  A.  Schemidt.  Improvements  in  the  production 
and  purification  of  acetylene  gas  and  in  apparatus  therefor, 
also  in  and  connected  with  portable  lighting  apparatus  for 
burning  such  gas.     July  24. 

10,443.  O.  Imray. — From  C.  V.  Potter.  An  improved 
method  of  and  means  for  increasing  heat  production  and 
more  perfect  combustion  in  furnaces.     Julv  24. 

16,541.  M.  Ekenberg.  Improvements  in  the  manufacture 
of  solidified  petroleum.     Complete  Specification.     July  25. 

1 6,692.  W.  L.  Wise. — From  E.  Thomson.  Improvements 
in  the  manufacture  of  gas  and  apparatus  therefor.     Julv  28. 

16,728.  A.  J.  Boult. — From  F.  Alexandre.  Improve- 
ments iu  the  production  of  acetylene  gas,  and  in  the 
means  or  apparatus  employed  therein.  Complete  Specifica- 
tion.    July  28. 

16,735.  S.  Marcus.  Improvements  in  burners  for  gasify- 
ing and  burning  hydrocarbons,  chiefly  designed  for  the 
production  of  light  by  incandescence.  Complete  Specifica- 
tion.    Julv  28. 
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16,843.  R.  P.  Pictet.  Improvements  in  the  purification 
..t  acetylene  and  in  apparatus  therefor.  Complete  Specifi- 
cation.   July  29. 

16,844    R.  P.  Pictet.    Improvements  in  the  manufacture 

-  lene  and  in  apparatus  therefor.  Complete  Specifi- 
cation.    Jul)  29. 

10,847.  P.  Woog.  Improvements  in  ami  relating  to 
acetylene  generators  and  lamps.    July  29. 

16,966.  W.  Xicholls.  Improvements  in  the  manufacture 
of  incandescence  bodies  for  illuminating  purposes.     July  30. 

1i;,;is4.  H.  Strache.  An  improved  method  or  process  of 
and  apparatus  for  removing  gaseous  iron  compounds  from 
water-gas.     July  31. 

17,038.  L.  T.  FitzGibbon.  Improvements  in  and  eon- 
nected  with  apparatus  for  generating  and  storing  acetylene 
pas.     July  :>K 

17,066.  T.  Birnbaum.  Improvements  in  means  or  appa- 
ratus for  burning  illuminating  gas.     Aug.  1. 

17,134.  G.  Allemauo  and  La  Maison  Freres  Stemmer. 
Improvements  in  automatic  apparatus  for  generating  and 
storing  acetylene  gas,  and  for  utilising  the  same  for  illumi- 
nating and  other  purposes.     Aug.  1. 

17,194.  W.  L.  Voelker.  Improvements  in  materials  for 
incandescing  mantles  and  processes  for  manufacturing  the 
same.     Complete  Specification.     Aug.  4. 

17,198.  B.  Grau.  Improvements  in  cokiug  ovens. 
Aug.  4. 

1  7,209.  G.  C.  Fowler  and  M.  B.  Fowler.  Improvements 
in  the  manufacture  of  night  lights.     Aug.  4. 

17,228.  A.  Verley.  Improvements  in  apparatus  for  the 
production  of  ozone.     Aug.  4. 

17.450.  W.  C.  Clarke.  Apparatus  for  generating  acety- 
lene gas.     Complete  Specification.     Aug.  7. 

17.514.  H.  C.  B.  Forester.  Improvements  in  or  relating 
to  the  manufacture  of  artificial  fuel.     Aug.  7. 

17,590.  W.  P.  Thompson.  —  From  W.  Buddeus.  An 
improved  incandescent  body  or  mantle  for  incandescent  gas 
light.     Aug.  8. 

17,605.  W.  H.  Wheatley. — From  C.  Sehmid.  Improve- 
ments in  the  manufacture  of  incandescence  bodies  for 
illuminating  purposes.     Aug.  8. 

17,644.  R.Goodwin.  A  gas  plant  and  system  to  make 
and  produce  acetylene  gas,  or  acetylene  and  carbonic  acid 
gas  combined.     Aug.  10. 

17,646.  M.  Duffield.  An  improved  acetylene  gas 
generator.     Aug.  10. 

17,678.  A.  C.  Fraser.  Improvements  in  process  and 
apparatus  for  generating  and  liquefying  acetylene.  Filed 
Aug.  10.  Date  applied  for  Feb.  21,  1896,  being  date  of 
application  in  United  States. 

17.714.  A.J.  B.  Lege  and  A.  I).  Pennellier.  Improve- 
ments in  the  production  and  burning  of  acetylene  gas. 
Aug.  11. 

17,729.  I.  X.  Knapp.  Improvements  in  the  treatment 
of  illuminating  gas.     Complete  Specification.     Aug.  11. 

17,778.  B.  '!'■  1j  Thomson.  Improved  means  for  pro- 
ducing carbonic  acid  and  hydrogen  gases.      Aug.  11. 

17,904.  H.  II.  Lake. —  From  ( •.  Grenier  and  J.  Giand. 
Improvements  in  and  relating  to  apparatus  for  generating 
and  utilising  acetylene  gas  for  lighting  purposes.     Aug.  I  J. 

Complete  Specifications  Accepted. 
1895. 

15,366.  T,  G  McEwen.     Manufacture  of  gas.     Aug.  19, 

16,272.  A.  l'erlich.  Lamp  for  the  production  of  spirit 
gas  incandescent  light  with  lighting  and  extinguishing 
contrivance.     July  2'.'. 

17  .".OS.  O.  Rose.  .Method  of  producing  peat  charcoal 
and  apparatus  therefor,     .lull   :.".'. 

17,742.  S.  Cutler.     See  Class  1. 


18,248.  C.  J.  Fox.  Apparatus  for  projecting  liquid  fuel 
intimately  mixed  with  air  anil  steam  in  a  state  to  lie  burnt 
for  heating  steam  boilers  and  for  other  purposes.     Aug.  5. 

18,334.  F.  Livesey.  Apparatus  for  the  extraction  of 
cyanides  and  other  compounds  from  illuminating  and  other 
gases.      Aug.  5. 

18,877.  P.  Dvorkovitz.  Means  or  apparatus  for  dis- 
tilling, applicable  also  for  enriching  gases  by  means  of 
hydrocarbons.     Aug.  19. 

189C. 

5051.  R.  <i.  Shadbolt  and  J.  Wilson.  Means  for 
enriching  coal-gas.     Aug.  19. 

7477.  P.  Sehroedter.  Incandescence  gas  burners. 
Aug.  5. 

10,508.  V.  1.  Feeny. — From  P.  Carmicn.  A.  Yvonnet, 
and  M.  Billion.  Automatic  gas-pioduciug  apparatus  and 
burner  therefor.     July  29. 

11.707.  E.  F.  J.  C.  Bauweraerts.  Burner  for  acetylene 
gas      Aug.  1*2. 

11.708.  E.  F.  J.  C.  Bauweraerts.  Apparatus  for  the 
generation  of  acetylene  gas.     Aug.  5. 

14,929.  A.  II.  J.  Schulke.  New  or  improved  apparatus 
for  the  production  and  combustion  of  acetylene  for 
illuminating  purposes.     Aug.  19. 

15,167.  M.  Meyer.    Incandescent  light  burners.    Aug.  12, 

IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

15,992.  P.  W.  H.  Gray.  Improvements  in  the  manufac- 
ture of  inks.     July  20. 

16,039.  J.  J.  M.  Ville.  New  red  colouring  matters — 
rodazines — of  the  triphenylmethane  group,  and  method  of 
producing  the  same.     July  20. 

10,449.  R.  Vidal.  Improvements  in  colouring  matters. 
July  24. 

16,582.  T.  R.  Shillito.— From  J.  R.  Geigy  and  Co. 
Improvements  in  the  productiouof  azo  colours.     July  27. 

17,064.  I.  Levinstein  and  Levinstein,  Lim.  Production 
or  manufacture  of  new  colouring  matters.     Aug.  1. 

17,005.  I.  Levinstein  and  Levinstein,  Lim.  Manufacture 
or  production  of  new  colouring  matter-;.     Aug.  1. 

17,108.  A.  Bang.— From  G.  A.  Dahl.  New  dyestuffs  and 
the  production  of  the  same.     Aug.  4. 

17.207.  O.  Imray. —  From  G.  II.  Weiss.  Manufacture  of 
amino-oxycarhanilcarbonic  acid  and  azo  dyestuffs  therefrom 
fixed  on  chrome  mordants.     Aug.   I. 

17,226.    I-    11-  Temple.      Improved  ink.     Aug.  4. 

17,293.  M.  Lange.  Process  for  tie  manufacture  of 
intermediate  compounds  containing  two  diazo  groups. 
(  omplete  Specification.     Aug.  5. 

17.:!82.  C.  rtfelmann.  Manufacture  of  a  solid  past.'  or 
soap  compound  for  dyeing  all  kinds  of  textile  materials. 
Aug.  0. 

17.111.  M.  Ward  and  I.  Ward.  Improvements  in  the 
manufacture  of  liquid  blue  for  laundry  use.     Aug.  7. 

17.590.  S.  Pitt. — From  1..  Cassella  and  Co.  Improve- 
ments in  the  manufacture  of  primary  disazo  dyestuffs. 
Aug.  8. 

17.591.  11.  E.  Newton.  —  From  Xhe  Farbenfabriken 
vorn-.als  F.  Bayei  and  Co.  The  production  of  dyestuffs 
on  fibre.     A.ug,  8. 

18,020.  W.  II.  Clans.  A.  Hoe.  and  L  Marchlewski.  Pro- 
duction of  new  azo  dyes.      Aug.  14. 

Complete  Specifications  Accepted. 

1895. 

14.270.  U.  W.  Johnson. — From  1".  von  lleyden  Nach- 
folger.  A  process  for  the  manufacture  of  nro  uatic 
ritrosulpho-chiorides.     July  29. 
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17,639.  O.  Imray. — From  The  Farbwerke  vormals 
Meister,  Lucius,  aud  Burning.  Manufacture  of  new 
diamido  bases  derivatives  of  azimidobenzeue  aud  of  azo 
dyes  from  these.     Aug.  5. 

17,660.  B.  Willeox. — From  The  Badische  Auilin  und 
Soda  Fabrik.  The  manufacture  and  production  of  new 
mordant-dyeing  colouring  matters.     July  29. 

71,738.  H.  E.  Newton. — From  The  Farbwerke  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  dye- 
stuffs  for  cotton.     July  29. 

19,253.  H.  H.  Lake.— From  The  F.ub.  Mulheim.  Manu- 
facture of  sulpho  acids  of  the  naphthalene  series,  and  of 
colouring  matters  derived  therefrom.     Aug.  19. 

20,530.  H.  H.  Lake.— From  K.  Oehler.  Manufacture  of 
colouring  matters.     Aug.  12. 

20,548.  I.  Levinstein  and  Levinstein,  Lim.  Manufacture 
of  a  sulpho  acid  which  may  be  employed  in  the  production 
of  colouring  matters.     Aug.  5. 

1896. 

l'_',743.  H.  Imray. — From  F.  Petersen.  Manufacture  of 
substantive  cotton  dyestuffs  from  benzidine  sulpho  acids. 
July  29. 

13,744.  O.  Imray. — From  The  Society  of  Chemical 
Industry  in  Basle.  Manufacture  of  new  disazo,  trisazo,  and 
polyazo  colouring  matters.     July  29. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

1 6,336.  H.  K.  Tompkins.  Improvements  in  the  manu- 
facture of  artificial  silk.     July  23. 

16,570.  T.  Illingworth.  Improvements  in  the  means  or 
method  of  rendering  wool  fibres  and  varus  spun  from  wool 
unshrinkable.     July  27. 

16,578.  J.  E.  L.  Barnes. — From  W.  Wall.  Improve- 
ments in  machinery  for  treating  cotton  seed.     July  27. 

16.840.  E.Edwards. — From  F.  A.  Bernhardt.  Improve- 
ments in  the  process  of  what  is  known  as  "  Mercerizing  " 
fabrics  composed  of  vegetable  fibres.     July  29. 

17.841.  W.  Grimshaw.  Improvements  in  and  in  menus 
for  ornamenting  textile  and  other  fabrics  or  materials. 
Aug.  12. 

Complete  Specifications  Accepted. 

1895. 

16,143.  S.  W.  Wilkinson  and  The  Grove  Co.,  Lira.  An 
improved  method  of  and  apparatus  for  removing  tar,  pitch, 
oil,  grease,  and  similar  matter  from  wool,  fur,  and  the  like. 
Aug.  5. 

17,028.  A.  Hitchon.  Apparatus  for  breaking  up  or 
opening  cotton  and  other  textile  materials.     Aug.  19. 

1S.765.  H.  H.  Lake. — From  A.  K.  J.  von  Gerkan  and 
E.  Zietz.  Process  of  producing  floor-covering  material  and 
the  like  from  the  needles  or  leaves  of  pine  trees.     Aug.  12. 

23,942.  YV.  P.  Thompson.— From  E.  Claviez.  Process 
for  the  manufacture  of  yarn  or  thread  from  paper,  and 
apparatus  therefor.     Aug.  12. 


VI.— DYEING,  CALICO  PRINTING,  PAP1B 
STAINING,  and  BLEACHING. 

Applications. 

16,786.  J.  Lees  and  H.  Arnold.  Improvements  in 
bleaching  apparatus.     July  29. 

17,157.  K.  Pickup.  Coloured  resists,  with  aniline  black. 
Aug.  4. 

17,692.  C.  Dratz.  Process  and  apparatus  for  printing 
multicoloured  designs  upon  fabrics  and  warp  chains. 
Aug.  10. 


Couplets  Specifications  Accepted. 

1895. 

19,444.  R.  Michel.  Producing  print  patterns  in  colours 
on  cotton  fabrics  by  the  aid  of  safrauine-azo  dyestuffs. 
Aug.  19. 

1896. 

3991.  H.  H.  Lake.— From  J.  C.  Blunder!.  Yarn-dyeing 
machines.     Aug.  12. 

12,500.  H.  Schirp.  Improvements  in  dyeing,  washing, 
and  rinsing  apparatus  for  textile  goods.     July  29. 

13,191.  E.  Heberlein.  Process  and  apparatus  for  the 
production  of  colours  with  silk-like  gloss  on  vegetable 
fibres  and  textile  fabrics ;  also  on  wool,  india-rubber, 
leather,  wood,  metal,  and  other  substances.     July  29. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

15,999.  T.  Parker.  Improvements  in  the  manufacture 
of  certain  salts  of  sodium  and  potassium.     July  20. 

16,128.  C.  H.  Simpson  aud  F.  H.  T.  Allau.  See 
Class  XII. 

16,146.  J.  A.  Wanklyu  and  W.  J.  Cooper.  An  improve- 
ment in  the  manufacture  of  cyanides.     July  21. 

16,255.  L.  M.  Bullier.  Improvements  iu  the  manufacture 
of  carbides  of  the  earth-metals  and  alkali-earth  metals. 
Filed  July  22.  Date  applied  for  Dee.  28,  1895,  being  date 
of  application  in  France. 

16,877.  D.  Bray.  A  still  or  tank  for  the  distillation, 
boiling,  and  holding  of  acids,  alkali,  and  other  corrosive 
liquids.     July  3U. 

16,944.  H.  Kunheim.  An  improved  process  for  the 
manufacture  of  liquid  chlorine,  aud  apparatus  therefor. 
July  30. 

17,009.  J.  B.  Kasten.  A  mode  or  process  of  making 
nitrates.     July  31. 

17,055.  W.  Mills.  Improvements  in  preparing  ammonic 
silicofluoride.     Aug.  1. 

17,127.  J.  C.  Graham.  An  improved  process  for  the 
preparation  aud  purification  of  solutions  of  copper. 
Aug.  1. 

17,243.  V.  Beautjuet.  Improvements  in  the  manufacture 
of  alkaline  cyanides.     Aug.  4. 

17,488.  A.  Kunipfmiller  and  E.  Schultgen.  Improvements 
in  and  connected  with  evaporation  aud  concentration  of 
solutions  of  salts.     Complete  Specification.     Aug.  7. 

17,607.  J.  R.  Wylde,  J.  W.  Kynaston.  and  J.  Brock. 
Improvements  iu  the  manufacture  of  hydrochloric  acid  free 
from  arsenic.     Aug.  8. 

17,839.  H.  Brewer.     See  Class  X. 

Complete  Specifications  Accepted. 

1895. 
9052.  J.  C.  Butterfield.     See  Class  X. 


1896 

"002.  H.  H.  Lake.     From  L. 
ammonia   from    waste    product 


Sternberg.     Production  of 
such  as   the    waste    lyes 


resulting  from  the  extraction  of  sugar   or  the  manufacture 
of  alcohol  from  molasses.     Aug.  19. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

17,008.  A.  Simmons.  Improvements  in  oruameuting  or 
decorating  glass,  earthenware,  metal,  and  other  plates  and 
sheets.     July  31. 

17,193.  J.  Kotzur.  A  novel  grooved  cement  tile. 
Aug.  4. 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.   [Auk.si.isoo. 


17, its.  R.  Thomson.  Au  improved  joint  for  connecting 
taps  to  stone  bottles, glass  Lotties,  and  the  like:  also  manu- 
facturing stone  bottles  and  glass  bottles  on  improved 
principles.     Aug.  .">. 

l",39ii.  P.  T.  Sievert.  Process  and  apparatus  for  the 
manufacture  of  glass  sheets,  glass  tubes,  ami  cylinders  for 

the  production  of  glass  sheets  uud  other  articles.    Complete 
Specification.     Aug.  6. 

17,391.  P.  T.  Sievert.  Improvements  in  the  manufac- 
ture of  sheets,  cylinders,  and  other  forms  of  glass.     Aug.  6. 

17,599.  II.  Sturm.  Improvements  in  continuous  ceramic 
furnaces  with  heated  movable  soles.     Aug.  8. 

17,871.  J.  R.  Gilman.  Improvements  in  the  process  of 
transferring  designs  to  china  or  earthenware,  and  an  im- 
proved manufacture  of  transfer  sheets  for  the  purpose. 
Aug.  12. 

Complete  Specification  Accepted. 

1896. 

13,G76.  J.  B.  Vernay.  Machines  for  manufacturing 
bottles  .mil  other  articles  of  glass.     Aug.  5. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

16,258.  A.  Gibbs  and  Eastwood  and  Co.,  Lim.  Im- 
provements in  the  burning  of  bricks  and  other  material,  and 
in  apparatus  therefor.     Complete  Specification.     July  22. 

16,307.  W.  Millar.  The  utilisation  of  a  waste  product  in 
the  manufacture  of  a  hydraulic  cement,  cement  mortar,  or 
the  like.     July  23. 

16,310.  W.Millar.  The  utilisation  of  a  waste  product  in 
the  production  of  a  wall,  ceiling,  or  other  plaster.     July  23. 

16,436.  J.  Leuba.  Improvements  in  paving  blocks. 
Complete  Specification.     July  24. 

16,525.  E.  Selherg.  New  or  improved  building  and 
insulating  material.     Complete  Specification.     July  25. 

16,892.  T.  R.  Jones.  An  improved  process  for  hardening 
stone.     July  30. 

[7,281.  M.Bernstein.  Improved  process  for  producing 
artificial  veined  coloure  d  marble.  Complete  Specification. 
Aug.  5. 

1 7,r.J7.  W.  Millar  and  O.  J.  Owen.  Improvements  in 
the  composition  and  manufacture  of  artificial  stone  and 
slate.     Aug.  1C. 

17,636.  G.  Hutchinson,  T.  II.  Lawson,  and  A.  J.  Lawson. 

An  improved  compound  lor  use  as  paving.     Aug.  10. 

17,799.  K.  T.  Dumble.     See  Class  XIII. 

17,830.  J.  Foster.     Improvements  in  the  construction  of 

kilns    for    burning    limestone,    cemeDt,    and    other    similar 
material.     Complete  Specification.     Aug.  12. 

18,026.  I".  M.  David.  An  improvement  in  the  construc- 
tion of  fireproof  partitioning  for  buildings.     Aug.  14. 

Complete  Specifications  Accepted. 

1895. 

16,962.  A.  Patrick.  Manufacture  of  finely-pulverised 
substances  for  use  in  the  production  of  Portland  cement, 
pigments,  and  the  like.     Aug.  5. 

IS,  109.  G.  de  Bruyn.     Fireproof  ceilings.     Aug.  12. 

18.576.  G.  de  Bruyn.  Slabs  for  building  and  like  pur- 
poses.    Aug.  12. 

20,246.  Count  A.  de  Saintc-Marie  and  A.  Hoffmann. 
Treatment  of  wood.     Aug.  5. 


1896. 

9*3*.  J.  Wilkinson.  New  or  improved  manufacture  of 
compositions  suitable  for  use  as  building  materials  for 
architectural  and  other  purposes.     Aug.  12. 

12,169.  A.  J.  Boult.— From  M.  Thys.  Manufacture  of 
artificial  stone.     Aug.  12. 

13,649.  K.  F.  Strong.  A  new  or  improved  process  for  the 
treatment  of  peat  and  other  ligneous  substances  for  pro- 
ducing paving  blocks,  slabs,  tiles,  slates,  conduits,  and  fuel. 
July  29. 

X.— METALLURGY,  MINING,  Etc. 

Applications. 

16,032.  W.  II.  Hyatt.  Improvements  in  apparatus  for 
separating  gold  from  other  materials.     July  20. 

16,085.  J.  Bigwood  and  T.  C.  Bigwood.  Certain  im- 
I  i  -.. -incuts  in  machinery  for  galvanising  or  otherwise 
coating  metal  sheets  with  metals  or  alloys.     July  21. 

16,180.  J.  B.  Torres.  Improvements  in  and  connected 
with  the  manufacturing  and  refining  of  iron,  steel,  and 
their  alloys.     July  22. 

16,312.  A.  M.  Clark.— From  E.  A.  Ashcroft.  Improve- 
ments in  the  treatment  of  solutions  of  ores  containing  zinc 
for  the  recovery  of  zinc  as  oxide.     July  23. 

16,372.  W.  R.  Renshaw.  Improved  means  for  and 
method  of  cleansing  and  detinning  waste  tin  plates,  old 
manufactured  plates,  such  as  biscuit  tins  and  the  like,  and 
depositing  tin  and  other  metals  in  conjunction.     July  24. 

16,419.  P.  M.  Justice.— From  J.  H.  King.  Improve- 
ments in  the  extraction  of  metals  from  their  ores.     July  24. 

16,4S5.  D.  Colville,  jun.  Improvements  in  the  manu- 
facture of  composite  armour  plates.     July  25. 

16.603.  C.  F.  \Y.  A.  l'ocke.     Improvements  in  pr 
for  cleaning  iron  and  steel.     July  27. 

16.604.  F.  EUershausen.  Improvement  in  the  treatment 
of  complex  sulphide  ores.     July  27. 

16,685.  C.  Vautin.  An  improved  method  for  the  pro- 
duction of  metals  and  alloys.     July  28. 

16,698.  P.  W.  Golby.— From  M.  Liebig  and  The  Actien 
Gesellsehaft  fiir  Zink  Industrie,  vormals  W.  Grillo.  A  new 
or  improved  process  for  separating  zinc  and  analogous 
metals  from  their  sulphur  compounds.     July  l,i;. 

16,756.  Elkington  and  Co.,  Lim.,  and  H.  T.  Fellows. 
Improvements  in  muffles  for  annealing  metals  and  for  other 
like  purposes.     July  28. 

16,820.  W.  Huselton  and  N.  Moore.  Improvements  in 
ore  concentrators.     July  29. 

16,831.  W.T.Sugg.     Improved  metallic  alloy.     July  29. 

17,074.  T.  Andrews.  Improvements  in  apparatus  for 
consolidating  metallic  scrap.  Complete  Specification. 
Aug.  1. 

17,076.  1..  Albrecht.  Improvements  in  tin-plate  furnaces. 
Complete  Specification.     Aug.  1. 

17,299.  E.  F.  Turner.  An  improved  process  for  the 
treatment  of  zinciferous  ores.     Aug.  5. 

17,372.  L.H.Goodman.  Improvements  in  furnaces  for 
the  disintegration  of  quartz  and  other  minerals.     Aug.  6. 

1  7. 17  I.  J.  Williams,  sen.  Improvements  in  the  method 
of  and  means  for  reducing  lead  scum  or  litharge.     Aug.  7. 

17,493.  C.  W.  H.  Gopner  and  11.  L.  Diehl.  Improve- 
ments in  the  recovery  of  gold  and  silver  from  their  solutions. 

Aug.  7. 

1  7,551.  E.  T.  Goodyear,  G.  W.  Goodyear,  and  T.  Kennelly. 
Improvements  in  appliances  to  be  used  in  connection  with 
brazing  hearths,  and  other  apparatus  employed  in  the 
beating  and  fusion  of  metals.     Aug.  8. 

17,593.   I.    A.    Timmis.     Improvements   in  cupolas   and 

blast  furnaces.     Aug.  8. 

17,604.  E.  Edwards.— From  11.  Wachuitz.  An  improved 
process  for  coating  aluminium  with  other  metals.     Aug.  8. 
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17,623.  A.Phillips.  An  improved  form  of  metal  purifier. 
Aug.  10. 

17,680.  W.  P.  Thompson.—  From  T.  G.  Orwig.  New  or 
improved  hard  metal  or  alloy,  and  process  of  manufacturing 
the  same.     Aug.  10. 

1  7 . S :'.'.> .  II.  Brewer.  Improvements  in  and  relating  to 
the  treatment  of  zinc  ores  or  ore  residues  in  the  production 
of  zinc  chlorine,  sodium  sulphate,  and  other  products. 
Aug.  12. 

17. SCI.  L.  B.Scammell.  Improvements  in  the  treatment 
of  sulphide  ores,  Aug.  12.  Date  applied  for  July  13, 
1S96,  being  date  of  application  in  Australia.  / 

17, '.ill.  B.  Thomas  and  J.  VV.  Thomas,  Improvements 
in  connection  with  the  elimination  of  arsenic  from  metallic 
copper.     Aug.  13. 

18,006.  J.  Swinburne.  Improvements  in  coating  metals 
with  aluminium  and  its  alloys.     Aug.  14. 

18,013,  1!.  Thomson.  Improvements  in  treating  ores  of 
precious  metals  and  in  apparatus  therefor.     Aug.  14. 

18,081.  C.  P.  Sherk,  J.  L.  Butter,  and  S.  Weiss.  An 
improved  process  and  means  for  converting  pig  iron  into 
malleable  iron  or  steel.     Complete  Specification.     Aug.  14. 

Completk  Specifications  Accepted. 
1895. 

9052.  J.  C.  Butterfield.  Treatment  of  blue  stone  and 
other  sulphurised  ores.     Aug.  12. 

15,144.  A.  Shedlock.  Apparatus  for  separating  and 
concentrating  ores  and  other  materials  in  the  pulverised 
or  granular  state.     Aug.  5. 

17,618.  YV.  T.  I.eyshon.  Additions  to  machinery  for 
coating  metals.     July  29. 

17,901.  W.  J.  May.     Ferro-sodium  fluxes.     Aug.  12. 

17.9:52.  Davies  Bros,  and  Co.,  Lini.,  E.  A.  Davies,  and 
S.  T.  Thomas.  Preparing  metal  sheets  for  the  purpose  of 
galvanising  them  or  otherwise  coating  them  with  metal  or 
metallic  alloy.     Aug.  19. 

21,575.  II.  Partin.     A  new  alloy  of  aluminium.     July  29. 

1896. 

13,187.  B.  Kleber.  Process  for  the  manufacture  of 
weather-proof  gypsum,  stone,  or  bricks.     Aug.  5. 

I  1.479.  A.  F.  Cothias.  Manufacture  of  metallic  alloys. 
An?.  5. 

14,957.  C.  James.  An  improved  process  for  the  reduc- 
tion of  argentiferous  and  auriferous  copper  ores,  mattes,  or 
compounds  without  loss  of  the  copper,  silver,  or  gold. 
Aug.  19. 

15,159.  C.  James.  Process  for  the  extraction  of  copper 
from  sulphuretted  ores  or  compounds.     Aug.  19. 

XL— ELECTRO-CHEMISTEY  and  ELECTRO- 
METALLURGY. 

Applications. 

16,057,  C.  Kellner.  Improvements  in  electrolytic  appa- 
ratus.    July  20. 

16,091.  A.  Stevens  and  1".  Puttaert.  Improvement  in 
electric  batteries.     July  21. 

16.256.  L.  M.  Bullier.  Improvements  in  electric  fur- 
naces. July  22.  Date  applied  for  Dec.  28,  1895,  being 
date  of  application  in  France. 

16.257.  L.  M.  Bullier.  Improvements  in  electric  furnaces. 
Filed  July  22.  Date  applied  for  Jan.  27,  1896,  being  date 
of  application  in  France.     July  22. 

16,268.  W.  Rowbotham.  Improvements  in  electric 
batteries.     July  22. 

16,270.  M.  O.  A.  Garreau.  Improvements  in  secondary 
electric  batteries.     July  22. 

16,516.  J.  Vaughan-Sherrin  and  H.  H.  Sherriu.  Im- 
provements id  accumulator  batteries.     July  25. 


16,597.  B.  M.  J.  Heurtey  and  P.  Germaim.  Improve- 
ments in  and  relating  to  primary  batteries.     July  27. 

16,726.  F.  W.  Schneider.  Improvements  in  electrodes 
for  secondary  batteries.     Complete  Specification.     July  28. 

16  729.  I..  (i.  Attenborough  and  E.  A.  Sulrnan.  Im- 
provements in  the  manufacture  of  caustic  soda  and  other 
alkaline  hydrates  and  compounds  by-electrolysis.     July  28. 

16,852.  ('•.  Poore.  Improvements  in  electrolysis.  Com- 
plete Specification.     July  29. 

16,916.  E.  Strzelecky.  Apparatus  for  obtaining  oxygen 
and  hydrogen  from  steam  by  electrolysis.     July  30. 

17,001.  B.  Pauli.  Electrolytic  manufacturing  of  cyanide 
of  alkali.     July  31. 

17,161.  S.  llanimacher.  The  manufacture  of  an  improved 
active  material  for  the  plates  or  electrodes  of  electric  accu- 
mulators.    An";.  4. 

17,346.  F.  F.  E.  Heyse  and  W.  H.  Akester.  Improve- 
ments in  or  connected  with  secondary  or  storage  batteries. 
Aug.  6. 

17,608.  The  Cowper-Coles  Galvanising  Syndicate,  Lim., 
and  S.  O.  Cowper-Coles.  Improvements  in  means  or 
apparatus  for  effecting  the  electro-deposition  of  zinc  or 
other  metals  upon  tubes  or  other  circular  or  analogous 
objects.     Aug.  8. 

17,671.  L.  Iloepfner.  An  improved  method  for  obtain- 
ing porous  metals  by  electrolysis.     Aug.  10. 

17.S79.  V.  M.  Comely  and  L.  C.  II.  Dautel.  Improve- 
ments relating  to  electric  batteries.     Aug.  12. 

18,046.  M.  M.  Brophy  and  J.  D.F.  Andrews.  Improve- 
ments in  electric  accumulators  or  secondary  batteries. 
Aug.  14. 

Complete  Specifications  Accepted. 

1895. 

15,024.  E.  Andreoli  and  G.  Andreoli.  Electrolytic  pro- 
duction of  amalgams,  and  their  utilisation.     Aug.  12. 

16,692.  A.Patrick.     See  Class  IX. 

17,505.  C.  Iloepfner.     Electrodes.      Aug.  5. 

17,525.  C.  Kellner.  Electrolytical  manufacture  of  bleach- 
ing liquid.     Aug.  19. 

17,655.  B.  M.  Drake  and  J.  M.  Gorham.  Secondary  bat- 
teries,    July  29. 

22,505.  F.  Dannert,  II.  Windolff,  and.  J.  Zacharias. 
Active  material  for  electric  accumulators.     July  29. 


XII—  FATS,  OILS,  and  SOAP. 

Applications. 

16.128.  C.  H.  Simpson  and  F.  H.  Tielke  Allan.  An 
improved  process  for  making  soap  and  caustic  soda. 
July  21. 

16.129.  C.  II.  Simpson  and  F.  H.  T.  Allan.  An  im- 
proved process  for  the  purification  of  spent  lyes.     July  21. 

16,746.  W.  F.  Haywood.  Improvements  in  process  and 
apparatus  to  be  used  in  the  manufacture  of  soap.  Com- 
plete Specification.     July  28. 

16,766.  J.  Merz.  Improvements  in  or  relating  to  the 
extraction  of  fats,  oils,  resins,  sulphur  colours,  tanning 
materials,  and  the  like  by  means  of  volatile  solvents  and 
apparatus  therefor.     Complete  Specification.     July  28. 

17,118.  F.  U.  Klever.  Improvements  in  lubricants. 
Aug.  1. 

17,379.  C.  Schmidt.  Improvements  in  processes  for 
producing  chemical  combinations  from  raw  wool  fat. 
Complete  Specification.     Aug.  6. 

17,446.  E.  Weldon.     Improved  harness  soap.     Aug.  7. 

17,548.  J,  H.  Hunter.  An  improvement  in  the  process 
or  method  of  purifying  and  separating  butter,  fatty,  oily,  or 
other  substances.     Aug.  8. 
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17,815.  J.  E.  T.  Woods  and  H.  IS.  McKenna.     Improve- 
ments iu  the  manufacture  or  conversion  of  certain   hydro- 
carbon oils  for  the  production   of  a  fluid  oil    suitable  as  a 
solvent    fpr   resinous   gurus   aad  for   medicinal   purposes. 
11. 

Complete  Specifications  Accepted. 

1895. 
18,239.  .1.   Holmes,  11.   E.  Tankard,   and  W.  Sc.iife.     A 
new  or  improve!   method   of  and  apparatus   for  removing 
fatty    matters    from    the    effluent    waters    of  wool-washing 
machines  and  the  like.     Aug.  5. 

1896. 

15,050.  G.  C.  Dymond. — From  G.  F.  Metzger.  Separat- 
ing oil  from  its  volatile  solvent.     Aug.  19. 

15,597.  G.  C.  Dymond.— From  G.  F.  Metzger.  Process 
and  apparatus  for  separating  naphtha  or  other  volatile 
solvent  from  oil.     Aug.  19. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
EESINS,  INDIA-RUBBER,  Etc. 

Applications. 

16,270.  A.  Gutensohn.  Improvements  in  the  manufac- 
ture of  oxide  of  lead,  and  means  used  therefor.     July  22. 

16,857.  J.  Danby.  A  non-conducting  and  protective 
composition  specially  adapted  for  covering  the  surfaces  of 
metallic  structures,  but  applicable  also  to  other  structures, 
to  prevent  radiation  of  heat.     July  29. 

17.031.  A.  M.  Clark. — From  W.Hampeand  C.  Sehnabel. 
Improvements  iu  the  manufacture  of  zinc  pigments. 
July  31. 

17,078.  II.  W.  And  and  C.  E.  Feleh.  Improvements  in 
■  paint  and  iu  the  method  of  producing  and  applying  same. 
Aug.  1. 

17,799.  E.  T.  Dumble.  Improvements  in  process  for 
hardening  bituminous  substances.  Complete  Specification. 
Aug.  11. 

Complete  Specifications  Accepted. 

1895. 

14,839.  A.  Pulbrook.  New  or  improved  compound 
applicable  for  rendering  articles  waterproof  or  air-tight,  or 
as  a  cement  or  varnish,  or  for  other  similar  purposes. 
Aug.  12. 

17,871.  W.  L.  Gunn.  Improvements  in  compositions  for 
protecting  ships'  bottoms  against  fouling,  preserving  wood, 
and  shielding  submarine  electric  cables  from  penetration  by 
torpedo  worms.     Aug.  5. 

21.717.  W.  Walters  and  W.T.Nichols.  An  improved 
patent-leather  dressing.      Aug.  5. 

1896. 

8981.  S.  Ganelin.  Production  of  a  substitute  for 
white  lead  and  of  other  oxy-salts  of  lead  from  lead  sulphate 
and  lead  chloride.     July  29. 

15,689.  J.  W.  Steiger  and  P.  1).  McArthur.  Stick 
sealing-wax.     Aug.  19. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

16,420.  1  -  I  ook.  An  improved  process  for  treating 
raw  hide  tor  use  in  the  construction  of  pneumatic  tyres 
July  2  i 

16,0oii.  E.  Avellis  and  E.  Koster.  An  improved  process 
for  preparing  chrome-dressed  leather  for  dyeing  purposes. 
Complete  Specification.     July  27. 


16,764.  J.  Blunek.  Improvements  in  the  process  of 
tanning  hides,  skins,  or  the  like.  Complete  Specification. 
July  28. 

17,370.  E.  E.  E.  Martens.  A  new  or  improved  process 
for  the  preparation  of  liquid  glue  for  joiners,  upholsterers, 
and  t'ne  like.     Complete  Specification.     Aug.  6. 

17,420.  1!.  Widemann.  A  new  or  improved  process  of 
treating  leather.     Complete  Specification.     Aug.  6. 

Complete  Specification  Accepted. 

1896. 

13,281.  W.  L.Wise. — F'rom  Knoll  and  Co.  Manufacture 
or  production  of  an  albumen-tanning  compound.     Aug.  12. 

XV.— AGRICULTURE  and  MANURES,  Etc. 
Applications. 

16,861.  R.  Tuggener.  Apparatus  for  turning  faecal 
matter  into  manure  and  for  disinfecting  water-closets. 
July  29. 

17,151.  C.  Fell.     The  natural  fertiliser.     Aug.  4. 

17,883.  E.  van  De  Grieudt.  Treatment  of  moss-litter 
manure  for  obtaining  products  therefrom.     Aug.  12. 

XVI.— SUGARS,  STARCHES,  GUMS,  Etc. 
Applications. 

16,009.  W.   Field.      Improvements    in   extracting   sugar 
from    molasses    by  means  of  barium   hydroxy-sulpiride  and 
recovering    the    same    from     the    resulting    by  -  prod 
July  20. 

16.065.  A.  Glaser.  Improvements  in  vacuum-apparatus 
for  use  in  the  manufacture  of  caramels  and  the  like. 
July  20. 

16,340.  S.  W.  Wilkinson.  Improvements  in  the  manu- 
facture of  sulphocarbonates  of  starch,  dextrin,  and  BUgars, 
July  23. 

16,441.  W.  Feld.  Improvements  in  extracting  sugar 
from  molasses  by  means  of  barium  hydroxy-sulpiride  and 
recovering  the  latter.     July  24. 

1 7 .i >."i4.  J.  F.  Williams.  Improved  method  of  and 
apparatus  for  boiling  sugar,  glucose,  and  jam.     Aug.  1. 

17,195.  J.  A.  Link.  Improvements  in  and  relating  to 
adhesive  compounds.     Complete  Specification.     Aug,  i 

17,536.  E.  J.  Mills.  Improvements  in  formation  and 
preparation  of  soluble  colloids  of  the  gelatine  cla>s.     Aug.  8. 

18,138.  C.  F.  Kastengren.  An  improved  method  of 
purifying  molasse*.  syrup,  or  other  solution  of  sugar  by 
means  of  animal  charcoal.    Complete  Specification.  Aug 

Complete  Specifications  Accepted. 
1896. 

5953.  C.  F.  Kastengren.  Method  of  purifying  mola  — 
syrup,  or  other  solution  of  sugar.     July  29. 

15,485.  A.   Rohrbach.     A   new  or  improved  pro.. 
purifying  centrifugally  separated  substances.     Aug.  19. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

16,229.  H.  Koch.  A  new  or  improved  process  iu  or 
relating  to  the  preparation  of  yeast.     July  22. 

16,663.  A.  Fox.  The  brewers'  wort  sample  cooler. 
July  28. 

16,671.  .1.  Dunn.  Improvements  in  treating  barley  for 
alimentary  purposes,  including  brewing  and  distilling. 
July  28.  " 

17,163.  A.  Lippke.  Process  for  the  preservation  of  beer. 
i  omplete  Specification.     Aug.  4. 
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17,246.  L.  Proehazka.  An  improved  process  and 
apparatus  for  mashing  and  brewing.  Complete  Specifica- 
tion.    Aug.  4. 

17.316.  C.  J.  Gerry.     See  Class  XVIII.  A. 

Complete  Specification  Accepted. 
1895. 

19,171.  N.  Ander>on.  Apparatus  for  blending  or  mixing 
spirits.     Aug.  19. 

XVIII.— FOODS,  SANITATION,  Err.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 

16,016.  A.  Backhaus.  An  improved  treatment  of  the 
milk  of  cows  or  other  domesticated  animals  to  render  it 
suitable  as  food  for  infants  and  children.     July  20. 

17,316.  C.  J.  Gerry.  Improvements  in  the  treatment  or 
preparation  of  tea,  coffee,  cocoa,  sweetmeats,  aerated  waters, 
■wines,  spirituous  lienors,  or  other  beverages  or  articles  of 
food  or  diet.     Aug.  .">. 

17,611.  F.  Rebliug.  A  new  or  improved  process  for 
producing  blood-forming  and  nourishing  means.     Aug.  8. 

17,658.  \V.  Junge.  Improvements  relating  to  the  preser- 
vation of  beer,  milk,  water,  meat,  fruit,  and  other  substances, 
and  to  apparatus  therefor.      Aug.  10. 

17,720.  II.  M.  Amos.  Improvements  in  fruit  evaporators. 
Aug.  11. 

18,803.  A.  Macfadyen  and  R.  T.  Hewlett.  An  improved 
apparatus  for  pasti-uri>iiiL;or  sterilising  milk  or  other  fluids. 
Aug.  15. 

B. — Sanitation. 

16,034.  E.  W.  Ives.  Improvements  in  apparatus  for  the 
treatment  of  sewage  and  other  liquids.  Complete  Specifica- 
tion.    July  20. 

16,078.  J.  Royston.  An  improved  mode  of  treating 
night  soil.     July  21. 

16,280.  W.  D.  Seott-Moncrieff.  Improvements  in  or 
relating  to  the  treatment  of  sewage  and  apparatus  therefor. 
July  23. 

17,526.  C.  H.  Fitzmaurice  and  E.  Mann.  Improved 
means  for  softening  water  and  apparatus  therefor.     Aug.  7. 

C. — Disinfectants. 

17,380.  S.  E.  Gunyon.— From  J.  W.  Hill.  Improved 
gases  or  vapours  for  disinfecting  and  for  destroying  germs 
and  insects,  and  apparatus  for  producing  such  gases  or 
vapours.     Aug.  6. 

Complete  Specifications  Accepted. 

A. — Foods. 

1895. 

15,255.  S.  Griffin.  Improvements  in  means  for  preserving 
food.     July  29. 

18,043.  A.  Ernecke  Apparatus  for  preserving  food  and 
the  like.     Aug.  5. 

23,505.  W.  P.  van  Wyk.  Manufacture  or  preparation  of 
cocoa  or  chocolate  powder.     Aug.  12. 

1896. 

12,523.  T.  F.  Garrett  and  W.  M.  Spouse.  Consolidated 
soups  and  vegetable  juices.     Aug.  5. 

14.196.  G.  C.  Dymond.— From  G.  H.  Walker,  G.  E. 
Gordon,  and  J.  H.  YVaterhouse.  Treatment  of  milk  for  the 
purpose  of  suiting  it  to  individual  indigestions.     Aug.  5. 

14,581.  C.  L.  Bachelerie.  Process  of  preserving  organic 
substances,  more  particularly  applicable  for  elementary 
substances.     Aug.  5. 


B. — Sanitation. 
1895. 

16,401.  J.  J.  Hartnett.  Apparatus  for  disinfecting  and 
purifying  air.     July  29. 

18,093.  B.  W.  Slater  and  The  Native  Guano  Co.,  Lim. 
Treatment  and  purification  of  sewage  and  impure  water. 
July  2?. 

C. — Disinfectants. 

1895. 

18,229.  E.  Burton.  Disinfectant  and  cleansing  and 
purifying  compound.     Aug.  5. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Complete  Specifications  Accepted. 
1895. 

18,503.  W.  Brothers.  Process  or  treatment  of  waste 
materials  obtained  in  the  manufacture  of  ammonium  com- 
pounds to  prpduce  a  substance  suitable  for  use  as  a  paper 
filling  in  the  manufacture  of  paper.     Julv  29. 

19,008.  J.  S.  Rigby.  Application  and  utilisation  of  the 
residual  liquors  produced  in  the  manufacture  of  vegetable 
parchment  paper.     July  29. 

1896. 

7234.  The  British  Xylonite  Co., Lim.,  and  S.  W.  Brooke. 
Manufacture  of  xylonite,  celluloid,  and  similar  compounds 
of  nitro-cellulose.     July  29. 

9914.  L.  Capazza.  Manufacture  of  stylographic  paper. 
Aug.  5. 

15,519.  G.  L.  T.  Ilartmann.  Apparatus  for  the  manu- 
facture of  millboard,  pasteboard,  or  the  like.     Aug.  19. 

XX.— FIXE    CHEMICALS,    ALKALOIDS, 
ESSENCES,    and  EXTRACTS. 

Applications. 

16,047.  J.  C.  Mewhurn. — From  The  Chemische  Fabrik 
von  Heyden  Gesellschaft  mit  beschraenkter  Haftuug. 
Improvements  in  mono -alkyl-ethers  of  pvroeatechin  and  in 
the  production  of  such  ethers.  Complete  Specification. 
Jul}-  20. 

16,162.  J.  C.  Mewburn. — From  The  Chemische  Fabrik  von 
Heyden  Gesellschaft  mit  beschraenkter  Haftung.  A  new 
perfume  and  process  for  the  manufacture  of  the  same. 
Complete  Specification.     July  21. 

16,239.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usines  du  Rhone,  anciennement  G.  P.  Monnet  et  Cartier. 
Improvements  in  the  manufacture  of  vanillin.     July  22. 

16,860.  H.  Higgins.  Methods  for  causing  the  separation 
of  caseinogen  or  casein  from  separated  milk  and  its  pre- 
servation in  a  dry  state.     July  29. 

17  177.  J.  J.  A.  Trillat.  Improvements  in  the  production 
of  vapours  of  formic  aldehyde  and  in  apparatus  therefor. 
Filed  Aug.  4.  Date  applied  for  Jan.  3,  1896,  being  date  of 
application  in  France. 

17,401.  C.  Fahlberg.  Improvements  in  the  manufacture 
of  saccharine  or  compounds  thereof,  or  mixtures  containing 
the  same,  and  in  the  production  and  treatment  of  materials 
for  use  therein.     Complete  Specification.     Aug.  6. 

18,035.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Bruuing.  Improved  manufacture  of 
oxy-eamphor.     Aug.  14. 

Complete  Specifications  Accepted. 

1895. 

16,762.  C.  D.  Abel— From  The  Fabriques  de  Froduits 
Chimiques  de  Thanu  et  de  Mulhouse.  Manufacture  of 
artificial  musk.     July  29. 
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17.    J.  C.   Richardson.      Manufacture  of    artificial 
camphor  and  its  treatment.     Aug.  5. 

24,615.  M.  Woolf.  The  preparation  and  production  of 
essences  or  extracts  From  vegetables.     Aug.  12. 

1896. 
A.   .1.   Boult.— From    G.   Barthel.     Process   and 
apparatus  for  the  preparation  of  aldehydes.     Aug.  5. 

XXI.— PHOTOGRAPH  V . 

APPLICATION. 

[8,036.  B.   tares.     Improvements  in  the  manufacture  of 

films  for  photographic  purposes.     Aug.  14. 

18,131.  J.  A.  Michel-Dansac  and  L.  Cbassagne.  Means 
for  reproducing  the  colours  iu  photi  graphv,  suitable 
also  for  dyeiug  and  printing.  Complete  Specification. 
Aug.  15. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

16,038.  E.  Kubin.  Improvements  in  or  relating  to  the 
manufacture  of  explosives.     July  20. 

16,853.  H.  Maxim.  Improvements  in  the  manufacture 
of  pyroxylin  smokeless  explosives  and  in  apparatus  therefor. 
July  29. 

16,8.r>9.  H.  Maxim.  Improvements  in  nitrocompounds 
whereby  their  chemical  stability  is  increased.     July  29. 

17,201.  M.  Bielefeldt.  Proeess  for  the  manufacture  of 
explosives  containing  saltpetre.  Complete  Specification. 
Aug.  4. 

17,307.  C.  E.  Bichel.  Improvements  in  the  manufacture 
of  nitro-glycerine  explosives.     Aug.  5. 


Improved   manufacture  of  explo- 


18,034.  M.  Bielefeldt. 
sives.     Aug.  14. 

18,078.  B.  Willcox.— From  The  Vtien  Gesellschait 
Dynamit  Nobel.  An  improved  explosive  or  blasting 
composition.     Complete  Specification.    Aug.  14. 

18,142.  II.  S.Maxim.  Improvements  in  the  manufacture 
of  smokeless  explosives.     Aug.  15. 

Complhtk  Specification  Accepted. 

1895. 

17,;:35.  P.  R.J.  Willis.— From  W.  C.Peyton.  Apparatus 
for  making  gunpowder.     July  29. 


XXIII.— ANALYTICAL   CHEMISTRY. 

Application. 

17,897.  W.P.Thompson. — From  A.  Legrand.     An  im- 
proved   testing  carafe   or  bottle  fur    indicating  the   i 
in  cream,  of  milk.     Aug.  12. 

PATENTS  TJNCLASSIFIABLE. 

Application. 

17.717.  F.  J.  Jones  and  G.  W.  Jones.     A  chemical  com- 
pound.    Aug.  11. 

Complete  Specification  Accepted. 

1896. 
7793.  C.   Stahlschmidt.      .Manufacture  of   a   new  product 
from    sugar,    brown    iron    ore,    and    chloride    of   sodium. 
Aug.  12. 
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about  the  end  of  the  current  year.  It  will  contain  both  a 
subject-matter  and  authors'  names  portion  and  will  be  a 
volume  of  about  5U0  pages,  uniform  in  ^ize  with  the  Journal. 
Tho  prices  will  be  as  follows  :— 

To  Members  (see  Utiles  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List. 

Each  copj'  10^. 

To  Subscribers „       12s.  6d. 

To  others „  1 5s. 
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Notice  18  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Siottiswoode, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  be  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 

MONCMEST  TO  LavOISIEK. 
For  the  Lavoisier  Monument  International  Fund,  set  on 
foot  two  years  ago  by  the  Academy  of  .Sciences  at  the 
instance  of  M.  Berthelot,  nearly  2,000/.  has  now  been  col- 
lected, and  it  i>  hoped  that  a  worthy  monument  will  be  ready 
for  inauguration  in  May  1900.  Alsace  has  contributed 
about  100/..  Germany  160/.,  England  130/.,  and  Austria- 
Hungarv  Hid/.  The  French  Minister  of  Public  Instruction 
will  give  '>  10/.,  and  the  city  of  Paris  400/. — Daily  News. 


CHANGES   OF   ADDRESS. 
Beadle,  Clayton,  1  o  Beadonwell;  The  Rookery,  Belvedere, 

Kent. 
Boyd,  Wm.,  l/o  Thornton  ;   Anson  Street,  Kugeley,  Stafford- 
shire. 
Campbell,   Archibald;  (Journals)    549,    West    Eighteenth 

Street,  Erie,  Pa.,  U.S.A. ;    (subscription)  Upton  Park, 

as  before. 
"Chem.  Central!. hot,"  l/o  Lessingstrasse ;  Gustav-Adolf- 

strasse  11',  Leipzig,  Germany. 
Crosfield,  A.  L..  1  0  Spain  ;  46,  Bidston  Road,  Birkenhead. 
Deacon,  H.  W.,  l/o  Widnes  ;  8.  Ullet  Road,  Liverpool. 
Fletcher,   E.   Morley,  l/o   Hyde  Park;  73,  Victoria  Road, 

Headingle\ .  Leeds. 
Fogg,  Chas.  A",  l/o  Kent  Street ;  39,   Park   Road,   Bolton, 

Lancashire. 
Fogg,  Jas.,  lo  Old  Kent  Road;  11,  Claude  Villas,  Grove 

Vale,  East  Dulwicb,  S.E. 
Fuerst,   W.   F.,  l/o   London  ;  2,  Stone   Street,   New   York, 

CT.S.A. 
Galbraith,  Win,,   lo   Chesterfield;  c/o    Glasgow    Iron  and 

steel  Co.,  Ltd.,  Wishaw,  N.B. 
Gilmour,  J.   D.,  l/o   Aitkenhead  Road;   190,  Butterfiggms 

Road,  Glasgow. 
Glover,  G.  T.,  1  o  Seacombe  ;  Corbys,  Hoylake,  Cheshire. 
Guttinanu,  O.,   l/o  Adelaide  Boad ;  18,  Aberdare  Gardens, 

South  Hampstead,  N.W. 
Hastings,    Hugh,    l/o    Kidderminster;    3,     St.    Clements 

Mansions,  Lillie  Road,  S.W. 
Henderson,  Jas  ,  lo  Darlington  ;  3,  Derwent  Street,  Norton 

Road,  Stockton-on-Tees. 
Ingle,   Dr.  Harry,  l/o  Hull;   15,   John   Street,    Kirkcaldy, 

Jago,  Wm.,  1  o  Clarendon  Villas  ;  Godrevy  House,  Wilbury 

"  Avenue,  Hove,  Brighton. 
King,   C.   M.,  1  o   Thames   Street  ;  W  ardrobe   Chambers, 

Queen  Victoria  Street,  E.C. 
King,  Jas.  E.,  l,'o  Canada  ;  2,  Dover  Road,  Birkdale,  South - 

LasceUes,  J.  H.,  l/o  Delhi ;  1,  Lall  Bazar,  Calcutta,  India. 

Lenders,  A.  W.  II.;  Journals  to  o/o  Ontario  People's  Salt 
and  Soda  Co.,  Ltd.,  Kincardine,  Out.,  Canada. 

Lewis,  A.  E.,  1  0  Tritonville  Road  ;  7,  GUford  Rd.,  Sandy- 
mount,  Dublin. 

Luxmoore,  Dr.  C.  M.,  l/o  Ilarpeuden  ;  I  mversity  Exten- 
sion College,  Reading. 

McCann,  Owen,  1, o   How;  62,  Studley  Road,  lorest  Gate, 

Macindoe,  G.  D.,  l/o  Auckland  ;  Sunnybauk,  Paeroa,  Ohine- 

muri,  near  Auckland,  N.Z. 
McLellau,  J.   Y.,  l/o  Friedrichstrasse ;    Kaiserstrasse  1), 

Beriiburg,  Anhalt,  Germany. 
Marsh,  J. T.,  l/o  W tdnes  ;  Amnu >nia  Salt  \\  oik-,  1-  lcet wood, 

Lancashire. 
Marshall,  Jas.,  l/o  Girvan  ;  St.  1U.uk  s,  Paisley,  N.B. 
Martin,  C.   11..' lo  ( lakfield  Terrace;  14,  Aldied  Mreet, 

Crescent.  Salford. 
Miller,  W.  M..  1  o  Glasgow  ;    l'rye  Estate,    Prov.  \\  ellesll  J  . 

Peuang.  snail-  Settlements. 
Morgan,   J.   J.,   l,o    Abergavenny;   10,    llryutinon  Street, 
Dowlais. 


Newlands.   li.    E.    J,'.,  lo  Mincing   Lane;  'J.  St.   Dunstan's 

Hill,  E.C. 
Pattison,  Percy  J.,  lo   West  Ham;  95,  Ham  Park  Road, 

St  rat  for.  I.  E. 
Picard,  H.  K.,  1  o  London  ;  Deloro  Post  Office,  Hastings  Co., 

•  >nt.,  Canada. 
Pratt,  Walter  E.,  1  o  Derby  ;   1,  Lindow  Square,  Lai 
K.  id,  Kobt.  ;  Journals  to  Oil  Mills,  Hcrbury  Bridge,  near 

Wakefield, 
lioscow.    J.    V..    1  o     Pawtucket  ;    Merrimac    Printworks, 

Lowell,  Mass.,  l/.S.A. 
Scrwngectir.  W.,  1  o  Africander  G.M. ;  Rictkuit  G.M.,  Box 

'  231,  Klerksdorp,  s.A.R. 
Smith,  Francis   P.,  lo   William   Street;  152,   West   77th 

Street,  .New  York.  U.S.A. 
Stocks,  H.  B.,  l/o  Southport ;  c/o  Day  and  Martin,  Borough 

Boad,  London,  S.E. 
Ta_\lor,  11.    E.,  1  o  Northfleet ;  c/o  Matthews'  White  Lead 

Co.,  Ltd.,  Hebburn-on-Tyue. 
Thomas,  R.  S.,  l/o  Wolverhampton  ;  4,  South  Road,  Hands- 
worth,  Staffordshire. 
Warden,  Jno.  B.,  l/o  Glasgow;  c/o  Cassel  Gold  Extraction 

Co.,  Ltd.,  Vancouver,  British  Columbia. 
Watts,  Chas.  W.,  l/o  40 ;  49,   Goldhurst   Terrace,  Finchley 

1  load,  N.W. 
Weir,  Surgeon-Colonel  P.  A.,  l/o  Quetta ;  c/o  King,  King. 

and  Co.,  Bombay. 
Wright,    A.    C,    lo   Leeds;    Royal    Institution    Chemical 

Laboratory,  Bond  Street,  Hull. 

CHANGE  OF  ADDRESS  REQUIRED. 
Jiirgensen,  Dr.  1!.,  l/o  Weinberge.  Prague,  Austria. 

2Beat&* 

Birch,  R.   W.    Peregrine,  M.   Inst.  C.E.,  at  Foyers.  Loch 
\.ss,  N.B.,  August  30. 


The  Chemical  Society's  Rooms,  Bdblington  House,  W. 

Chairman :  R.  Messel. 
Vice-Chairman: 


B.  Blount. 

C.  I    Cross. 
W.  J.  Dibdin. 
R.  J.  FrisweU. 
S.  Hall. 

D.  Howard. 

E.  Grant  Hooper. 
H.  de  Mosenthal. 

Hon.  Local  Secretary  ■"  John  Heron 
110,  Fcnehurch  Street,  E.C. 


Committee : 

B.  E.  E.  Newlands. 
B.  Redwood. 
S.  Rideal. 
F.G.Adair  K 
F.  Napier  Sutton. 
Wm.  Thorp. 
T.  Tyrer. 


SESSION  1S9G-97. 
November  and  t— 

"  The  Pare  Culture  of  Bacteria  for  I 
lating  Soils  tor  Leguminous  Plants." 
Arthur  Caldecott.    "  The  Smelting  and  Refilling  o[  Cyanide 
Bullion." 


journal  anD  patent*  literature* 

Class.                                    .  „    . ,  Pwe 

I.— Plant ,  Apparatus,  and  Machinery oil 

II.— Fuel,  Gas,  and  Light  Btt 

III.— Destructive  Distillation,  Tar  Products,  4c U45 

IV.— Colouring  Matters  and  Dyes  616 

V.— Teitiles:  Cotton,  Wool,  Silk,  Ac ftw 

VL— Dyeing,   Calico   Printing,    Paper    Staining,   and 

Bleaching 118 

VII— Acids,  Alkalis,  and  Salts 

VIII.— Glass,  Pottery,  and  Enamels Ki 

IX.— Building  Materials,  Clays,  Mortars  and  Cements..    6SS 

X.-M.-tallunty 

XL— Electro-Chemistry  and  Electro-Metallurgy  G59 

•  Any  of  theses]  •  rilicationsmny  be  obtained  by  post  by  remitting 
8i— the  price  now  fixed  for  all  specifications,  nosia.ee  inoluded— to 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton buildings,  Chancery  Lane,  London,  W.C. 
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Class.  Page 

XII.— Fats,  Oils,  and  Soap 660 

XIII.— Pigments  and  Paints  ;    Resins,  Varnishes,  4c. ; 

India-Rubber,  4c 661 

XIV.— Tanning,  Leather,  Glue,  and  Size 162 

XV.— Manures,  Jtc 163 

XVI.— Sugar  Starch,  Gum,  4c 663 

XVII.— Brewing,  Wines,  Spirits,  4c 661 

XVIII.— Foods;    Sanitation  ;  Water  Purification;  &  Dis- 
infectants    666 

XIX.— Paper,  Pasteboard,  4c 668 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  66S 

XX  I.— Photography 671 

XXII.— Explosives,  Matches,  4c 672 

XXIII.— Analytical  Chemistry 672 

XXIV— Scientific  &  Technical  Notes 682 


I.-PLANT.  APPAEATUS.  AND  MACHINERY. 

PATENTS. 

Extracting  Moisture  from  Peat  and  such  like  Materials, 
and  Apparatus  therefor,  An  Improved  Method  of. 
O.  Rose,  London.     Eng.  Pat.  14,533,  July  31,  1895. 

The  invention  consists  in  treating  the  peat  or  other  similar 
material  in  a  closed  chamber  fitted  with  shafts  carrying 
suitably-shaped  blades  to  masticate  and  disintegrate  it, 
whilst  air  under  pressure  is  forced  through  the  apparatus. 
'The  moisture  is  thereby  forced  through  strainers  of  canvas 
or  other  suitable  material  into  a  vessel  below,  which  may, 
if  desired,  be  connected  with  an  exhaust  pump. — O.  H. 

Drying  and  Absorbing  Apparatus  [Swinging  Plates  or 
Shelves],  Impts.  in.  F.  W.  Saatmann,  Driffield,  Yorks. 
Eng.  Pat.  15,565,  Aug.  19,  1895. 

The  apparatus  is  principally  intended  for  drying  moist  sticky 
substances  the  drying  of  which  in  ordinary  machines  presents 
difficulties ;  but  it  may  also  be  used  for  drying  other 
materials,  and  also  for  absorbing  gases  by  solid  matters. 
It  consists  of  a  column  provided  with  a  number  of  horizontal 
shelves,  each  shelf  being  formed  of  a  number  of  plates 
mounted  on  separate  axes  in  such  a  manner  that  they  can 
be  turned  separately  by  means  of  a  key  fitting  on  the 
exterior  end  of  each  axis,  or  all  together  by  means  of 
suitable  mechanism,  to  allow  the  materials  thereon  to  fall 
on  to  the  next  lower  shelf.  A  space  is  left,  alternately 
at  the  right-  and  left-hand  side  of  each  set  of  plates,  so  that 
tile  hot  air  or  gas  which  enters  at  the  bottom  can  pass 
upwards  in  a  zig-zag  manner  over  each  shelf  in  succession 
to  the  outlet  at  the  top.  The  material  is  spread  over  the 
top  shelf,  and  is  caused  to  descend  from  shelf  to  shelf  to 
the  outlet  at  the  bottom  by  tilting  the  shelves  in  succession. 

— B.  S. 

The  Production  of  High  Vacua,  Impts.  in  Apparatus  for ; 
[Exhausting  Incandescent  Electric  Lamps].  A.  Barr, 
Glasgow,  and  W.  Stroud,  Leeds.  Eng.  Pat.  13,188, 
July  9,  1895. 

The  principle  of  the  invention  consists  in  "  the  combination 
of  a  rotating  drum,  partially  submerged  in  mercury  or  other 
liquid,  and  containing  passages  of  a  somewhat  spiral  or 
helical  form,  which  drum  during  its  rotation  effects  a 
transference  of  gas  from  a  chamber  placed  in  communi- 
cation with  the  vessel  or  vessels  to  be  exhausted  to  a 
chamber  placed  in  communication  with  a  pump  producing 
a  partial  vacuum,  these  two  chambers  being  sealed  one 
from  the  other  by  the  liquid  used  in  the  apparatus." — O.  H. 

Mixing     and     Agitating    Machinery  for    dealing     with 

Liquids  and    the   like,    Impts.    in.  E.   A.    Brotherton, 

Leeds,  and    F.    G.    Holmes,    Leeds.  Eng.   Pat.    16,S04, 
Sept.  9,  1895. 

This  invention  relates  to  the  mixing  of  liquids,  which  may 
contain  more  or  less  solids,  in  a  boiler,  tank,  or  vessel  of  any 
description  ;  and  consists  of  arrangements  whereby  two 
opposite  currents  are  simultaneously  drawn,  one  from  the 
top,  the  other  from  the  bottom,  churned  in  an  intermediate 
chamber,  and  delivered  through  discharging  anus. — R.  S. 


Evaporators,  Impts.  in  anil  relating  to.     J.  Foster, 
Pollokshields,  N.B.     Eng.  Pat.  18,218,  Sept.  30,  1895. 

This  invention  relates  to  evaporating  and  concentrating 
vessels,  especially  to  multiple-effect  apparatus.  The  steam 
chamber  is  provided  with  two  sets  of  vertical  tubes,  an 
outer  ring  of  tubes  of  large  diameter  extending  for  about 
two-thirds  of  the  circumference  of  the  yessel,  anil  acting  as 
circulating  tubes,  and  the  ordinary  tubes  of  smaller  diameter 
connecting  the  top  and  bottom  plates.  The  top  plate  is 
curved  from  the  centre  downwards  to  the  sides,  where  it  dips 
into  a  half  channel  or  well,  into  which  the  top  ends  of  the 
larger  tubes  open.  The  bottom  cover  of  the  evaporator 
curves  downwards  towards  one  side,  leading  the  precipitated 
material  to  a  settling  pipe  and  pump  of  special  form,  whilst 
the  liquid  flows  from  the  vertical  tube  through  a  branch 
pipe  to  an  automatic  feeding  closely  trapped  chamber.  This 
contains  a  vessel  mounted  on  a  central  vertical  spindle,  and 
when  it  is  filled  to  a  determinate  amount,  the  weight 
'It-presses  a  spiral  spring,  upon  which  it  rests,  and  allows 
the  liquid  to  flow  past  a  valve-shaped  disc.  When  the 
pessel  rises,  the  valve  is  shut  off  again.  The  discharged 
liquid  therefrom  is  drawn  by  the  vacuum  into  the  next 
evaporating  vessel  of  the  series. — R.  S. 

Evaporating  Liquids  [  Water-Tube  Principle],  Generating 
Steam,  $fc. ;  Impts.  in  Apparatus  for.  P.  C.  Hewitt, 
New  York,  U.S.A.     Eng.  Pat.  '20,426,  Oct.  29,  1895. 

This  invention  is  to  facilitate  the  evaporation  of  liquids  by 
accelerating  their  circulation,  and  by  securing  a  more  effective 
contact  of  the  liquid  ami  heating  surface  by  bringing  more 
liquid  in  contact  with  such  heating  surface,  and  also  by  the 
rapid  circulation  of  the  vapour  formed  from  the  liquid. 
Two  vertical  sets  of  tubes  are  employed — highly  heated  ones 
up  which  the  liquid  passes,  and  one  or  more  return  tubes, 
which  are  protected  so  as  not  to  be  so  highly  heated,  down 
which  the  liquid  passes.  At  the  upper  end  of  these  tubes 
is  a  special  separating  chamber,  into  which  the  liquid  which 
has  passed  up  the  hot  tubes  discharges  itself  through 
stationary  tangential  nozzles,  whereby  a  rapid  rotary  motion 
is  caused  in  this  chamber,  the  heavier  portions  of  the  liquid 
going  towards  the  wall,  passing  over  on  inwardly  projecting 
flange  thereon,  and  escaping  through  a  discharge  tube. 
The  remainder  of  the  liquid  passes  down  the  return  tube 
or  tubes,  the  rotary  motion  thereof  being  arrested  by  wings 
or  vanes,  while  the  vapour  escapes  through  a  central  outlet. 

— R.  S. 
Overflow  Pipes  of  Distillation  and   Absorption    Columns 
[Clearing  Overflow  Pipes  from  Incrustation'],  Impts.  in 
or    connected    with    the.     II.    Hirzel,    Leipzig-Plagwitz, 
Germany.     Plug.  Pat.  9557,  May  5,  1896. 

In  order  to  prevent  the  choking  or  fouling  of  the  overflow 
pipes  of  distilling  and  absorption  columns,  the  patentee 
introduces  through  the  vertical  series  of  pipes,  a  spindle 
provided  with  scrapers  to  revolve  or  oscillate  in  each 
separate  pipe.  The  spindle  passes  through  a  socket  or 
projection  on  each  plate  or  dish,  to  form  a  bearing,  whilst 
an  inverted  cup  fitted  to  the  spindle,  below  the  scraper, 
overhangs  each  socket  to  form  a  liquid  lute  or  joint  for  the 
gas  or  vapour. — 0.  H. 

Sulphurous  Acid  and  other  Gases  or  Fumes,  Method  of 
and    Apparatus   for     Washing    and     Compressing.     E. 
Porak,  Kienberg,  Bohemia.     Eng.  Pat.   12,043,  June  9, 
1896. 
The  claim  is  for  "  A  method  of  washing  and  compressing 
sulphurous  and  other  gases  or  fumes,  supplied  by  a  sulphur 
burner  or  other  gas  generator,  and  which  consists  in  sucking 
the  said  gases  or  fumes  from  the  supply  pipe  by  a  jet  appa- 
ratus adapted  to  force  them  into  a  liquid  contained  in  a  closed 
receptacle,  and   maintaining   a  continual  circulation  of  the 
said  liquid  through  the  said  jet  apparatus   and  receptacle 
by  means  of  a  pump." — E.  S. 

Aerating  Liquids,  Improved  Apparatus  for,  especially  ap- 
plicable to  Fomenting  Tuns  and  Indigo  Vats.  F.  Grum- 
bacher,  Herlin.     Eng.  Pat.  13,386,  June  17,  1896. 

"  A  fermentation  and  aeration  apparatus  for  the  manu- 
facture of  yeast,  indigo,  &c,  characterised  by  the  arrange- 
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meilt  of  a  circulation  tube  provided  with  an  air-conducting 
tube,  the  upper  end  of  which  circulation  tube  is  provided 
with  a  distributing  plate  and  a  cap,  in  such  a  manner  that 
bv  the  introduction  of  air  in  the  air-conducting  tube,  air 
bubbles  are  caused  in  the  lower  part  of  the  circulation  tube 
and  thereby  a  continuous  circulation  and  aeration  of  the 
yeasl  or  indigo  fluid,  is  caused,  for  the  object  of  bringing 
about  a  continuous  intimate  mixture  of  the  same  with  the 
air."-J.  L.  B. 


II.-FUEL,  GAS.  AND  LIGHT. 

Gas-purifying      Material     [O.ride],     Revivification     of. 

\Y.  I.eyi.old.     J.  f.  Gasbelcuchtung,  18'JG,  39,  500— 502. 

In  the  revivification  of  fold  iron  oxide  it  is  advisable  to 
have  the  oxide  slightly  moist,  as  then  the  revivification 
proceeds  regularly,  and  there  is  less  fear  of  firing  than  with 
the  dry  oxide.  It  is  best  to  spread  the  material  in  layers 
about  16  to  20  ins.  deep. 

The  author  recommends  the  estimation  of  the  sulphuretted 
hydrogen  evolved  vheu  the  material  is  treated  with  hydro- 
chloric acid  as  the  best  means  of  determining  the  progress 
of  the  revivification.  If  a  determination  is  made  immediately 
after  removal  of  the  material  from  the  purifier  and  this 
volume  taken  as  100,  the  relative  volumes  of  sulphuretted 
hydrogen  found  in  subsequent  trials,  represent  the  proportion 
remaining  time  vivified. 

The  estimations  can  conveniently  be  made  in  the  apparatus, 
of  which  a  sketch  is  given.  About  25  grms.  of  the  oxide 
are  quickly  weighed  (to  O'Ol  grm.)  into  the  small  glass,  which 
is  then  introduced  into  the  flask  containing  about  50  c.c. 
of  commercial  hydrochloric  acid  mixed  with  50  c.c.  of 
water.     The  cork  is  introduced  into  the  bottle  and  the  latter 


The  following  is  an  example  of  many  determinations  :- 


pi  lci  il  in  ii  beaker  of  cold  water.  When  the  temperature  is 
pretty  constant,  the  eudiometer  is  raised  or  lowered  till  the 
water-levels  inside  and  out  are  the  same,  and  then  read  off. 
'I'lie  glass  containing  the  oxide  is  then  upsel  by  slightly 
shaking  the  bottle,  and  when  evolution  of  gas  has  ceased,  the 
water-levels  are  readjusted  and  the  gas  volume  again  read  off. 
Care  must  be  taken  that  the  oxide  is  thoroughly  moistened 
with  the  acid,  and  in  taking  the  sample-  these  must  be 
taken  from  low  down  in  the  layer  of  material,  as  on  the 
surface  the  revivification  takes  place  very  rapidly. 


1st  Day.    2nd  Day, 


3rd  Day. 


Number  of  times  material 

was  turned  over. 
•lb     grms.     of    material 
yielded   c.c.     of     sul- 
phuretted hydrogen. 


Twice 
40-6 


Twice 
33 


4th  Day. 


From  samples  taken   from  the  surface  no   sulphuretted 

hydrogen  was  evolved  after  the  first  day.  If  it  is  not  wished 
to  follow  the  progress  of  the  revivification,  but  merely  to 
determine  whether  it  is  complete  or  nearly  so,  the  usual 
Bunte  burette  may  be  employed  in  place  of  the  larger  one 
figured. 

The  progress  of  the  revivification  can  also  he  determined, 
though  less  conveniently,  by  determining  the  percentage  of 
oxygen  in  samples  of  air  drawn  from  the  centre  of  the  mass. 
In  the  same  samples  as  above,  the  following  results  wen 
obtained  : — 


Percentage  of  oxygen  . . . 

0'4                     0'5                      4'0 

4th  Day. 

5th  Day.    6th  Day.    7th  Day. 

Percentage  of  oxygen  . . . 

tun 

19-6 

20-0 

20-4 

— L.  T.  T. 

Petroleum,  Estimation  if  the  Content  of  Burning  Oil  by 
the  Distillation  Test.  K.  Zaloziecki.  Chem.  Zeit.  20 
[67],  645. 

.See  under  XXIII.,  page  679, 

Monazite.  Sand  [Bare  Earths],  Analysis  of;  Estimation  of 
TAoria.    C.  Glaser.     Chem.  Zeit.  'l8'j(3,  20,  [63],  612., 

Sec  under  XXIII.,  page  075. 

Fuel,  Determination  of  II,  at  off  'ombustion  of.    \V.  Hempel. 

Zeits.  f.  angew.  Chem.  1896,  12,  350. 

See  under  XXIII.,  page  673. 

Illuminating  Oil,  Export  of,  from  Batoum.      Melbourne  J. 
of  Commerce,  IS'JG. 
Sei    under  Trade  Bep.,  /"W<    ' 

PATENTS. 

Water-das,  Improved  Process  and  Apparatus  [Directly 
connected  Generator  and  Colin;/  Chamber]  for  Pro- 
ducing, A.  .1.  Boult,  London.  From  C.  Dellwik, 
Stockholm.     F.ng.  Pat.  13,764,  July  Is.  1895. 

A  ruin  ESS  l"t  tlie  manufacture  of  water-gas  from  bitu- 
minous coal.  &c,  the  characteristic  feature  of  which,  is.  that 
the  generator  and  coking  chamber  are  in  free  aid  direct 
communication  with  each  other,  and  that  the  generator- 
gas  is  burned  in  a  combustion  chamber  arranged  as  part  of 
the  general  ir,  the  lout  produced  by  the  combustion  causing 
a  dry  distillation  in  the  coking  chamber,  and  the  products 
of  distillation  obtained  during  the  same  period  being  at  the 
game  time  also  burned  in  the  same  combustion  chamber. 
The  combustion  chamber  (the  upper  part  of  which  is  filled 
with  looseh  piled  brick  or  a  checker-work  of  refractory 
material  intended  to  retain  or  store  up  the  beat)  is  above 
the  generator,  and  Eur  rounds  the  coking  chamber.  This 
coking  chamber  is  wider  at  the  bottom  than  the  top,  and 
is  completely  open  at  the  bottom  to  the  generator.  The 
generator  being  in  the  first  instance  filled  with  coke,  and 
the  coking  cbambei  with  bituminous  coal,  the  latter 
becomes  coked,  ami  falls  into  the  generator  as  the  fuel  in 
the  generalor  becomes  used  up.  fresh  bituminous  coal 
being  fed  into  the  coking  chamber  from  time  to  time. 
Thus,  after  the  -tart  of  the  apparatus,  onlj  bituminous  coal 
i-  1 1  cessarv . 
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In  an  alternative  form  of  apparatus,  the  coking  chamber 
is  built  on  the  slant,  and  the  combustion  chamber  is  placed 

under  it.— L.  T.  T. 

Gas,  Combustible,  Impts.  in  Apparatus  for  the  Production 
of  [Automatic  Oil-Gas  Producer],  II.  Howell,  London. 
Eng.  Pat.  14,460,  July  30,  1895. 

This  patent  is  for  an  automatic  oil-gas  producer.  The  oil- 
gas  holder  is  so  connected  with  valves  in  the  pipes  con- 
ducting the  oil  to  the  retort  that  as  the  holder  fill?,  the 
supply  of  oil  is  gradually  reduced,  and  vice  versa. —  L.  T.  T. 

Ammonium    Carbonate   and    Acid    Ammonium   Carbonate, 

The  Manufacture  of,  from  certain  Waste  or  By-Products 

[Waste  Kiln  and  Blast- Furnace  duxes'],  and  Apparatus 

for  Use   in   such  Manufacture.     H.    K.    Lewis,   London. 

Eng.  Pat.  1 1,618,  Aug.  ],  1895. 

See  under  VII.,  page  652. 

Gas  from  Petroleum  or  other  Oil  or  the  like,  Impts.  in 
and  Apparatus  [Vertical  Retorts  in  Pairs]  for  the 
Manufacture  of.  \V.  Foulis,  Glasgow.  Eng.  Pat. 
15,048,  Aug.  9,  1895. 

I.n  this  process  two  vertical  retorts  are  used,  and  the  oil 
is  introduced  into  the  first  by  means  of  a  pipe  with  a 
small  nozzle,  which  passes  through  the  top  of  the  retort 
and  terminates  about  the  middle  thereof,  just  over  a 
horizontal  plate,  so  placed  that  the  oil  impinging  on  the 
said  plate  is  sprayed  and  becomes  vaporised  without  coining 
in  contact  with  the  hot  sides  of  the  retort.  The  thus 
partially  gasified  material  passes  into  the  second  retort, 
where  gasification  is  completed.  The  retorts  are  surrounded 
by  heating  chambers  so  arranged  that  the  heating  may  he 
evenly  and  easily  regulated  and  controlled. — L.  T.  T. 

Carburetted  Water-Gas  [Mixture  of  Coal-  and  Water- 
Gas],   Impts.   in    Apparatus  for   the   Manufacture   of. 

The  Economical  (ias  Apparatus  Construction  Co.,  l.im.. 
London,  and  L.  L.  Merrifield,  Franklin,  Massachusetts, 
U.S.A.      Eug.  Fat.  15,659,  Aug.  'Jo.  1895. 

This  patent  relates  to  an  apparatus  in  which,  in  the  manu- 
facture of  carburetted  water-gas,  soft  or  bituminous  coal 
and  Canadian,  Russian,  or  other  heavy  oils  can  be  used 
without  wasting  the  coal-gas  from  the  soft  coal.  The 
principal  novelty  claimed,  beyond  special  arrangements  of 


valves,  &c.,is  in  the  form  of  the  generator.  This  consists 
practically  of  an  ordinary  generator  A1  with,  above  it  and  in 
direct  and  free  connection  with  it.  a  retort  li'.  A1  is  tilled 
with  coke,  and  1!-' with  suit  coal.  In  the  first  blow-up,  the 
heated  gases  from  A1  pass  through  the  annular  spaces  S 
round  B-,  heating  it  and  causing  the  coal-gas  to  be  gene- 
rated. This  latter  passes  downwards  iut . .  the  generator 
in  I  so  away  with  the  generator  products.  The  coal  in  B- 
i^  thus  coked  and  is  ready  to  fall  into  A1  and  replace  the 
coke  originally  therein  as  the  latter  is  consumed.  Fresh 
coal  is  fed  into  B-  by  the  bopper  Q,  in  small  quantities, 
after  each  blow-up. — L.  T.  T. 

Furnaces  for  Burning  Petroleum  and  Hydrogen.,  Impts.  in 
or  relating  to.  A.  .1.  Boult,  London.  From  C.  Dusaulx, 
Suresnes,  France.     Eng.  Fat.  16,713,  Sept.  6,  1895. 

Titi:  furnace  is  designed  so  that  two  concentric  petroleum 
flames,  one  within  the  other,  shall  impinge  upon  a  hori- 
zontal metal  plate,  which  is  thereby  raised  to  incandescence, 
and  upon  which  soot  deposits.  The  heat  of  this  combined 
flame, by  conduction  of  the  metal  plate  and  by  reason  of 
the  contiguity  of  a  water  receptacle, generates  steam,  which, 
in  contact  with  the  incandescent  plate  and  the  soot  thereon, 
is  decomposed  into  its  elements.  The  latter  instantly  re- 
combine,  forming  an  intensely  hot  flame.  The  outer 
petroleum  flame  is  fed  with  oil  by  means  of  a  cane  or 
rattan  dipping  into  an  oil  receptacle  and  passiug  through 
an  annular  tube.  The  inner  flame  is  fed  from  an  upper 
and  exterior  oil  tank  by  means  of  a  tube  passiug  upwards 
within  the  annular  tube  and  having  a  regulating  cock. 
Its  upper  or  burner  end  i~  pointed,  and  is  higher  than  the 
outer  burner.  The  latter  is  surrounded  by  a  truncated 
cone  to  induce  a  draught  of  air  thereto.  The  inner  flame  is 
surrounded^  by  an  inverted  truncated  cone  for  the  same 
reason,  having  side  openings  to  allow  of  the  entry  of  steam 
from  a  small  annular  water-chamber  outside. — B,  S. 

«,  "/•  it  Mixture  of  Stem  anil  Air,  Impts.  in  or 
elating  t„  tin  Economical  Production  of.  for  Use  in 
Gas  Producers.  L.  Mond,  Northwieh,  (  heshire.  Em' 
Fat.  16,781,  Sept.  7,  1895. 

In  his  process  tor  obtaining  ammonia  by  the  partial  com- 
bustion  of  fuel  containing  nitrogen,  with 'a  mixture  of  air 
and  steam  (this  Journal,  1886,235—236;  anil  1896,529) 
the  patentee  proposed  to  utilise  the  heat  of  this  combustion 
to  generate  a  part  of  the  steam  required,  and  to  employ  the 
generated  gas  from  which  the  ammonia,  tar,  aud  steam 
had  been  separated,  for  driving  gas-motors. 

He  now  proposes  to  utilise  the  waste  heat  of  the  exhaust 
gases  of  these  engines  to  further  heat  and  load  with  mois- 
ture the  mixture  of  air  and  steam  to  be  used  for  the  partial 
combustion  of  the  fuel.  This  is  carried  out  by  alternately 
passing  downwards,  through  towers  or  cylinders  loosely 
filled  with  refractory  material,  the  waste  exhaust  gases  from 
the  engines,  and  when  the  refractory  material  is  rendered 
sufficiently  hot,  allowing  water  to  pass  over  it  and  leading 
ell  the  steam  so  formed.  Whilst  the  water  is  passing  down- 
wards and  the  steam  being  generated,  a  current  of  air  may 
also  be  admitted  at  the  bottom  of  the  towers  and  the 
mixture  of  air  and  steam  be  led  off  near  the  top  of  the 
chambers.— L.  T.  T. 

Peat  Charcoal,  An  Improved  Method  of  Producing  and 
Apparatus  therefor.  0.  Kose,  Brixton.  Surrey  ']■„« 
Pat.  17,568,  Sept.  20,  1895. 

The  peat  to  be  made  into  charcoal  is  preferably  dried  as 
described  in  Eng.  Fat.  14,5-53,  1895,  and  is  then  charged 
into  a  set  of  retorts,  being  passed  through  each  in  succes- 
sion. The  retorts  are  arranged  in  two  horizontal  rows  of 
two  each.  Each  retort  is  the  same  in  length,  but  the 
diameters  decrease  in  order  from  the  first,  the  hottest  one 
to  the  last.  Within  each  retort  is  a  hollow  shaft  about 
half  its  diameter,  haviug  on  its  periphery  a  worm-screw 
thread,  either  continuous  or  broken,  and  on  each  side  alter- 
nately of  the  thread,  and  at  about  every  third  part  of  a 
convolution  thereon,  is  fixed  a  wedge-shaped  projection  or 
blade.  The  shafts  are  rotated  in  the  desired  direction  by 
ordinary  spur  gearing.  Each  retort  is  provided  with  a 
separate  outlet  for  gases  or   vapours,  leading  to  exhausters 
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and  condensers,  whereby  the  volatile  products  can  be 
collected,  and  the  process  carried  on  under  reduced  pres- 
sure. The  retort-  arc  so  fired  that  the  Barnes  from  one 
circulate  and  do  duty  under  and  around  the  next,  and  so  on 
to  the  chimney  flue.  The  first  retort  being  heated  to  about 
900°  or  1.000  1'.,  the  process  is  -tart.. 1,  the  retorts  being 
about  half-full  of  peat.  The  action  of  the  rotating  shafts 
and  worm-screw  and  blades  thereon,  results  in  driving  the 
contents  of  the  first  retort  towards  one  end,  and  forcing  it 
upwards  into  the  Becond  retort,  along  which  it  passes  to 
the  opposite  end.  It  is  next  forced  through  a  side  opening 
into  the  third  retort,  from  which,  after  passing  to  its  oppo- 
site end,  it  fall-  into  the  last  retort,  and,  after  travelling  to 
the  opposite  end,  is  discharged.  The  product  is  afterwards 
made,  if  desired,  into  briquettes. —  R.  S. 

••  Spraying"  Liquids  [LiquidFuel]  under  Pressure,  Impts. 

in    Apparatus  for.     L.    Rusden    and    R.    Eeles,    both  of 
Newcastle-upon-Tyne.     Eng.  Pat.  17,938,  Sept   25,  1895. 

The  apparatus  consists  of: — 

Spraying  Device.— A  central  liquid-oil  chamber  receiving 
oil  under  pressure,  with  an  annular  steam  or  gas  chamber 
surrounding  it.  The  oil  is  caused  to  have  a  centrifugal 
motion  by  the  device  adopted.  The  steam  or  oil-gas  is 
discharged  through  an  annular  "  mitre  "-shaped  orifice  sur- 
rounding the  nozzle,  the  quantity  being  regulated  by  a 
-  mitre  "-shaped  plug,  which  can  be  opened  or  closed  by  an 
external  hand-wheel. 

Automatic  Valve. — This  adjusts  and  keeps  uniform  the 
pressure  on  the  liquid  fuel  delivered  to  the  spraying  device. 

Gas  and  Oil  Separator. —  Where  the  oil  passes  through 
a  heating  coil,  so  as  to  generate  gas  to  be  used  instead  of 
steam  in  the  spraying  device,  the  oil  and  gas  are  separated 
by  passing  them  together  into  a  vertical  cylinder  furnished 
with  a  "  float  which  in  it-  normal  position  opens  a  valve  to 
allow  the  gas  only  to  pas-  "  onwards,  while  the  oil  flows  out 
through  the  lower  end.  Both  then  pass  to  the  sprayer  by 
way  of  a  hinge  connection  piece,  so  that  the  burner  can  he 
readily  withdrawn  from  the  furnace  when  necessary. 

Accumulator. — The  oil,  before  passing  to  the  sprayer, 
enters  a  receiver  which  forms  an  air  vessel  or  elastic  accu- 
mulator, the  pressure  on  the  liquid  fuel  being  kept  uniform 
by  means  of  the  valve  above. —  K.  S. 

Liquid  Fuel,  An  Apparatus  for   Projecting  it  intimately 

mind  with  Air  ana  Steam,  in  a  Stale  to  be  Burnt  for 

Heating  Steam  Boilers  and  for  other  Purposes.     C.  J. 

Fox,  King's  Cross    Road,  London.     Eng.   Tat.    18,248, 

Sept  SO,  !>•'.-,. 
■■  A  LIQUID  fuel  projector  is  employed,  in  which  the 
central  air  passage  is  surrounded  by  an  annulus  from  which 
liquid  fuel  issues,  this  again  being  surrounded  by  an 
annulus  sup]. lied  with  steam,  which  issues  as  a  tubular  jet, 
and  carries  forward  with  it.  a-  a  compound  combustible  jet, 
the  liquid  fuel  and  air." — R.  S. 

Cyanides  and  other  Compounds,  Improved  Process  for  the 
Extraction  of.  from  Illuminating  and  other  Gases. 
1  Livesey,  London.  Eng.  Pat.  18,334,  Oct.  1,  1895. 
I'm:  apparatus  employed  consists  of  a  close  cylinder, 
provided  with  perforated  rotating  discs  in  combination  with 
pockets,  which  at  each  revolution  of  the  -haft  carrying  the 
discs  dip  into  a  suitable  liquid  for  absorbing  the  compounds 
to  be  removed,  and  deliver  it  in  thin  films  as  thej  rise, 
which  descending  films  of  liquid  intercept  tin  passage  of 
the  ga-i -.  these  being  led  through  the  perforated  discs. 

— E.  S. 

(  „/,r  Ovens,  Impts.  in  Horizontal.  A.  Hussener,  Essen 
a  Ruhr,  Prussia.  Eng.  Pat.  6999,  March  31,  I89G. 
This  invention  relates  to  horizontal  coke  ovens  having 
horizontal  heating  channels,  and  worked  for  the  extraction 
of  the  by-products,  the  improvement-  consisting  in  the 
arrangement  of  the  heating  channels  or  flues  and  of  the 
partition  walls  between  each  two  coking  chambers,  and, 
where  heated  air  is  used,  the  arrangement  of  channels  foi 
heating  n.  Each  oven  chamber  has  two  separate  heating- 
channel  -v  -terns,  one  on  the  right,  the  other  on  the  left,  and 
each  consisting  of  a  sole  channel  through  which  the  heating- 


gases  pass,  and  from  which  they  ascend  to  the  highest  of 
a  series  of  four  zig-zag  communicating  horizontal  wall 
channels,  the  lowest  of  which  is  a  waste-heat  connecting 
channel  leading  to  a  common  waste-heat  collecting  channel. 
The  partition  wall  between  each  pair  of  oven  chambers 
consists  of  a  centra]  massive  wall,  taking  the  whole  pressure 
of  the  superstructure  and  of  the  oven  arch,  with  projections 
on  each  side  for  supporting  thin  slabs  serving  as  the  -id, 
wall  of  the  oven  chamber,  and  leaving  spaces  between  itself 
and  the  central  wall  forming  the  heating  channels.  Where 
heated  air  is  employed,  the  waste-heat  collecting  channels. 
have  air  channels  arranged  between  them  in  the  lower  part 
of  the  foundation  of  the  oven,  extending  at  one  end  through 
the  front  wall  to  the  open  air,  and  communicating  at  the 
other  end  with  pipes  for  leading  the  heated  air  to  the 
supply  entering  the  heating  channels. — R.  S. 

Gas-enriching  Apparatus,    Impts.   in.     fi.   (J.  Sehroeder, 

Washington, D.C.,  U.S.A.     Eng.  1'at.  72:>rt,  April  2,  1896. 

This  consists  of  ;i  carburettor,  with  two  compartments,  the 

one  containing  the  oil  fcr  carburetting,  the  other  filled  with 
sponge  saturated  with  any  suitable  purifying  liquid.  The 
ga-  to  be  carburetted  i-  introduced  into  the  oil  compartment 
through  a  "vertically  swinging  gas-supply  pipe"  which 
ends  in  a  hemispherical  deflecting  plate  with  a  float 
attached.  This  ensures  that  the  gas  always  passes  through 
the  same  thickness  of  carburetting  oil,  and  also  actual 
valve  on  the  oil  supply,  and  so  keeps  the  level  of  the  oil 
constant.— L.  T.  T. 

Gas,  Lighting  and  Heating,  Impts.  in  Apparatus  for 
Making.     J.  Sibley,  Westerhani,  Kent.     Eng.  Pat. 9922, 

May  9,  1S96. 

A    M.iDii  ievri.ix  of  an   oil-gas  plant  intended  for  countr\ 
houses  and  small  installations. — L.  T.  T. 

Scrubber   Washers   for   removing   Impurities    from     I 
Impts.   in.     H.    Kirkharn,    London.     Eng.    Pat.    10,- 
May  19,  1896. 
I\  -ome  scrubbers,  drums  or  wheels  comprising  metal  discs 
having  between  them,  material  to  afford  additional  scrubbiug 
surface,  are  caused  to  rotate  in  closed  tanks  having  in  their 
lower  parts  water  or   liquor,  in   passing  through  which  the 
-.rubbing    surface-     are     wetted     preparatory    to     the    gas 
flowing  in   contact  with  such   surfaces.     It   is  proposed   in 
such   scrubbers  to  enclose   the    said  material   in   specially 
constructed   and  easily  removable   cages   or  baskets  fitting 
between  the  said  discs.     The  material   may   thus   be  more 
easily  renewed. — L.  T.  T. 

Hoods,  Mantles,  or  Gratings  for  Incandescent  Gas-LightS. 
W.  I..  Voelker,  Elizabeth,  New  Jersey,  U.S.A.  Eng.  Pal 
i:f.2o6,  June  16,  1896. 

The  object  of  this  invention  is  to  make  the  filament  of 
which  the  mantle  is  composed  of  such  tensile  strength  that 
it  can  be  easily  handled  by  ordinary  weaving  or  braiding 
machinery.  The  filament  is  formed  in  the  usual  manner, 
as  by  combining  the  incandescing  oxide  with  a  viscouv 
material,  and  is  then,  when  sufficiently  dry,  covered  with  a 
thin  cotton  braid  ;  or  it  may  be  by  right-  and  left-hand  -pir.il 
winding;  or  strands  of  cotton  yarn  or  other  combustible 
fibres  may  be  placed  along  the  filament,  and  the  cover 
afterwards  run  on  spirally. — R,   S. 

Acetylene  Gas-Generator  and  Container,  A  New  and 
Improved.  F.  S.  Thorn  and  ('.  Hoddle,  both  of  London. 
Eng.  Pat.  3142,  Feb.  1L>,  1896. 

Tin:  generator  consists  of  a  bell-gasometer  Inning  the 
carbide  in  a  perforated  vessel,  fastened  to  and  depending 
from  the  dome  of  the  bell.  If  excess  ol  acetylene  accumu- 
lates in  the  generator,  the  bell  is  raised  and  the  carbide 
simultaneously  removed  from  the  water. — L.  T.  T. 

Acetylene  das.  Improved  Process  and  Apparatus  for 
Purifying  [Scrubbing  with  Alkaline  and  Acid  Solu- 
tions]. E.  1.  .1.  C.  Hauweraerts,  Brussels.  Eng.  Pat. 
1  1,706,  May  29,  L896. 

Tins  purifying    process   consists:    "First,  in    cooling   the 
|   acetylene  gas,  and  in  absorbing  the  imparities  thereof  by 
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means  of  a  suitable  absorbing  agent,  such  as  caustic  lime 
or  lime  hydrate  saturated  with  sulphate  of  iron  and  mixed 
with  sawdust.  Secondly,  in  passing  the  gas  through 
water  which  has  been  acidulated  with  50  per  cent,  of 
hydrochloric,  nitric,  acetic,  citric,  or  salicylic  acid  for  the 
purpose  of  removing  the  ammonia  from  the  gas.  Thirdly, 
in  removing  the  acidity  of  the  gas  by  means  of  a  suitable 
absorbent,  such  as  caustic  soda  or  potash  ;  and,  fourthly,  in 
drying  the  gas  in  a  suitable  material,  such  as  sawdust,  bran, 
or  other  absorbent  material." 

It  is  claimed  that  the  gas  so  purified  is  improved  in 
illuminating  power,  free  from  smokiness,  and  may  safely  be 
liquefied  in  an  ordinary  compression  pump. — L.  T.  T. 

Acetylene  Gas,  Apparatus  [Two  Connected  Vertical 
Chambers]  for  the  Generation  of.  E.  P.  J.  C.  Bau- 
weraerts,  Brussels.  Kng.  Pat.  11,708,  May  -J9,  lS9(i. 
Tins  consists  of  two  vertical  chambers  communicating  a1 
top  and  bottom,  the  bottom  connecting  pipe  having  a  tap 
or  valve  in  it.  The  carbide  is  placed  in  a  pail  having 
grooved  perforations  ;  the  water  is  placed  in  the  other 
vertical  chamber,  and  is  admitted  by  the  valve  in  the 
communicating  pipe. — L.  T.  T. 

Acetylene  Gas  [Generator],  Imp/*,  in  the  Manufacture  or 
Production  of, and  in  Apparatus  therefor.  II.  A.  Deroy, 
jun.,  Paris.     Kng.  Pat.  12,683,  June  9,  1896. 

This  apparatus  consists  of  two  or  more  chambers  con- 
taining the  carbide  iD  perforated  pails  or  other  suitable 
removable  vessels,  and  so  arranged  that  as  one  chamber 
becomes  exhausted,  the  water  is  intended  to  pass  on  to  the 
second.— L.  T.  T. 

Hoods  or  Mantles  for  Incandescent  Gas-Lights,  Process 
of  Manufacturing.  W.  L.  Voelker,  Elizabeth,  New 
Jersey,  U.S.A.  Kng.  Pat.  13,255,  June  16.  1896. 
The  hoods  arc  partially  dried  and  then  put  into  a  furnace 
which  is  hotter  than  that  of  the  flame  to  which  they  will 
be  subjected  when  in  use.  The  required  temperature  of  the 
furnace  is  about  3,500°  to  4,000°  F.  I?y  rapidly  heating 
the  mantles  to  this  temperature,  they  are  not  distorted  in 
shape,  and  when  in  use  on  burners  the  flame  has  no 
perceptible  destructive  action  thereon.  The  hoods  are  pre- 
ferably heated  in  batches  of  from  25  to  30  in  a  gas  furnace, 
such  as  one  used  for  melting  platinum,  which  is  only  just 
large  enough  to  take  the  batch. — R.  S. 


in— DESTRUCTIVE  DISTILLATION, 
TAE  PRODUCTS.  Etc. 

Aluminium  Chloride,  Action  of,  on  Benzoic  containing 
Thiophene.  K.  Boedtker.  Comptes  rend.  1890,  123, 
310—311. 

In'  preparing  cumene  by  Friedel  and  Craffts'  reaction 
from  the  so-called  "  erystallisable  benzene"'  of  commerce, 
the  author  has  always  observed  a  considerable  disengage- 
ment of  hydrogen  sulphide  ;  this  he  attributes  to  the 
presence  of  thiophene,  which  he  always  finds  to  be  present 
in  such  benzene.  When  the  benzene  is  heated  with  alu- 
minium chloride,  hydrogen  sulphide  and  hydrogen  chloride 
are  disengaged,  and  if  the  product  be  washed  with  water 
and  the  benzene  removed  by  distillation,  a  brown  fluorescent 
liquid  is  obtained,  which  boils  above  300°.  This  substance 
contains  traces  of  sulphur,but  it  does  not  give  the  thiophene 
reaction.  The  author  believes  it  to  contain  both  the  benzene 
and  thiophene  nuclei. — A.  K.  M. 

Petroleum  Products,  Influence  of  Sunlight  and  Air  on. 
Capacity  of  Petroleum  for  Absorbing  Atmospheric 
Constituents.  R.  A.  Ostrejko.  Trudy  bak.  otd.  imp. 
russk.  techn.  obschtsch.  1895,  10,  [6], "l. 

In  the  continuation  of  his  researches  (this  Journal,  1896, 
26  and  345),  the  author  found  that  crude  solar  oil  distillate 
under  the  same  conditions,  absorbed  the  air  in  the  eudio- 
meter tube  in  12  days,  and  deepened  in  colour  from  3  to 
2  mm.  on  the  colorimeter  scale  in  40  days,  whereas   refined 


distillates  required  in  one  case  14,  and  in  another  41  days 
for  the  absorption  of  the  air,  the  colour  changing  from  33 
to  7  mm.  and  from  58  to  6|  mm.  respectively  :  the  acidity 
was  about  double. 

The  experiments  were  also  extended  to  the  absorptive 
capacity  of  petroleum  for  carbon  dioxide,  nitrogen,  oxygen, 
hydrogen,  and  nitrogen  monoxide.  At  the  end  of  9  hours' 
exposure  in  the  dark,  nitrogen  monoxide,  carbon  dioxide, 
and  oxygen  were  found  to  have  decreased  in  volume,  but 
the  converse  was  noticed  with  nitrogen  and  hydrogen,  and 
the  same  results  were  obtained  by  a  further  324  hours' 
exposure  in  the  dark.  On  the  admission  of  light,  absorp- 
tion proceeded  in  all  cases,  the  following  times  being 
required  for  completion  :  nitrous  oxide,  3 -J  hours  ;  carbon 
dioxide,  4  hours;  oxygen,  8  hours;  nitrogen,  'J  days  (1 
hour  longer  than  air")  ;  hydrogen,  4  days.  This  faculty  of 
petroleum  for  absorbing  gases  may  exert  an  influence  on 
its  composition  ;  e.g.,  oxygen  may  be  absorbed  from  under- 
ground- or  rain-water  by  contact,  and  thus  form  petroleum 
acids,  and  it  may  be  that  other  chemical  substances  are 
communicated  to  the  oil  in  a  similar  manner,  the  probability 
of  which  discounts  the  value  of  hypotheses  on  the  origin 
of  petroleum  based  on  its  chemical  composition. — C.  S. 

Ammoniacal  Gas  Liquors,  Desulphurising.     Chevalet. 
Rev.  Chim.  industr.  7,  [79J.  203. 

I  mi  presence  of  sulphur  in  the  crude  ammoniacal  liquor 
from  gasworks  is  prejudicial  to  the  quality  of  the  nitrate 
and  chloride  of  ammonium  manufactured  therefrom,  eausine, 
in  the  former  case,  nitrites — undesirable  in  powder  on 
account  of  their  hygroscopieity — and,  in  the  latter,  thio- 
cyanate  of  ammonium,  which,  on  account  of  its  decom- 
posability  by  the  electric  current,  unfits  the  ammonium 
chloride  for  telegraphic  purposes.  The  sulphur  may,  how- 
ever, be  readily  and  cheaply  removed  by  allowing  the  liquor 
to  pass  slowly  through  a  scrubber  containing  iron  turnings 
oxidised  in  moist  air  (instead  of  the  ordinary  wood 
shavings),  the  iron  oxide  combining  with  the  sulphur  in 
the  liquor.  The  operation  may  be  rendered  continuous  by 
passing  a  current  of  air  through  the  scrubber  to  oxidise  and 
regenerate  the  sulphide  of  iron.  To  prevent  loss  of 
ammonia  b_v  this  aeration,  a  small  scrubber  containing 
wood  shavings  moistened  with  water  is  connected  with  the 
apparatus. 

The  effluent  liquor  is  clear,  and  has  lost  all  trace  of 
sulphur.  When  treated  with  lime,  the  ammonia  obtained 
is  purer  than  that  from  crude  liquor,  and  does  not  smell  of 
gas ;  and  when  distilled  with  sodium  carbonate,  the  con- 
ci  ntrated  liquors  are  free  from  thiocyanates,  which  remain 
in  combination  with  sodium  in  the  residual  liquid. — C.  S. 

Ketopentarnethylene  [Wood  Tar],  Condensation  with 
Aldehi/des.  D.  Vorlander  and  K.  Hobohm.  Ber.  1896. 
29,  1836. 

See  under  XXIV.,  page  68i>. 

Phenol,  Method?  for  the  Quantitative  Estimation  of. 
G.  Frerichs.     Apoth.  Zeit.  1896,  11,  415. 
See  under  XXIII.,  page  680. 

Petroleum,  Determination  of  Sulphur  in.     Aufrecht. 
Pharm.  Zeit.  1896,  41,  469. 

See  under  XXIII.,  page  680. 

Paraffin  in  Petroleum,  Estimation  by  Zalozieeki's  Method- 
K.  W.  Charitschkow.  Trudy  bak.  otd.  imp.  russk.  techn- 
obschtsch.  1896,  11,  204. 

See  under  XXIII.,  page  680. 

Petroleum,  Application  of  the  Acid  Test.     Trudy  bak.  otd. 
imp.  russk.  techn.  obschtsch.  1896,  11,  181. 

See  under  XXIII.,  page  678. 

Materials  for  Denaturing  Spirit.     Chem.  Zeit.  1896,  533. 
See  under  Trade  Rep.,  page  685. 
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Mixing  and  Agitating  Machinery  fo\  dealing  with  Liquids 
and  llu    like,  Impts.   in.     E.  A.   Brotherton  and  F.  (1. 
Holmes,  Leeds.     Eng.  Pat  16,804,  Sept.  9,  1895. 
See  under  I.,  page  t'>41. 

Waste  Materials  obtained  in  the  Manufacture  of  Ammo- 
nium ( Compounds  ;  Improved  I*rocess  »/■  Treatment  of,  to 
Produce  a  Substana  for  Use  as  a  Paper  Filling  in  llu- 
Manufactun  of  Paper.  W.  Brothers,  RawtenstaU, 
Lancaster.  Eng.  Pat.  18,503,  Oct.  3,  1895. 
See  under  XIX.,  pay.  r.i'.s. 


IV.— C0L0UBINO  MATTERS  AND  DYES. 

Benzylated  Parafuchsim  -.     3ft.   Prud'homme.     Bull.  Soc. 

[nd.  Mulhouse,  L896,  254—259. 
The   influence   of  benzyl   groups   ou   the    colours   of   the 
substitution  derivatives  of  parafuchsine,  is  less  than  that 
of  methyl  groups. 

The  compounds  which  are  produced  when  the  dehydrat- 
ing agent  employed  for  the  preparation  of  the  leuco 
compounds  is  sulphuric  acid,  differ  in  colour  from  those 
prepared  by  the  use  of  alcoholic  hydrochloric  acid  or  zinc 
chloride.  — JE.  1!. 

Safranines,  Constitution  of.    0.  Fischer.     Iter.  29, 
1870—1873. 

Commenting  on  Nietzki's  last  paper  (this  Journal,  1S9G, 
537),  the  author  points  out  th.it  the  sole  argument  in 
support  of  the  azonium  formula  is  the  strong  basicity 
especially  of  the  acetyl  safranines.  It  has.  however,  been 
shown  by  Fischer  and  Hepp  that  the  supposed  strong 
basicity  of  this  class  of  compounds  is  delusive,  the  similarity 
in  colour  of  the  salts  and  bases,  and  the  solubility  in  water 
of  certain  safranine  bases,  appearing  to  support  this  view. 
The  author  has  decomposed  with  dilute  sodium  carbonate 
the  hydrochlorides  of  acetylaposafranine,  diacetylpheno- 
safranine,  and  acetylrosinduline.  The  last-named  salt, 
which  is  yellow,  is  directly  decomposed  by  sodium  carbonate 
solution,  the  base  separating  as  a  violet-red  precipitate, 
which  becomes  crystalline  and  bronzy  ou  standing.  In  the 
case  of  acetylaposafranine  hydrochloride,  the  addition  of 
soda-lye  in  strong  solutions  gives  evidence  of  decomposition 
by  the  change  of  colour,  but  even  with  weak  solutions 
(1  :  1,(1011)  anil  also  with  sodium  carbonate  decomposition 
takes  place,  and  may  be  demonstrated  by  extracting  the  base 
with  eth.r.  It  is.  however,  not  clear  why  certain  -alts  of 
the  safranines,  especially  the  carbonates,  are  not  at  once 
decomposed.  Possibly  it  is  an  inherent  property-  of  the 
l.e  that  the  phenazine  molecule 
has  ac  ridine  properties  owing  to  the  attachment 

of  a  phenyl  group  i"  a  nitrogen.  The  following  facts 
Support  the  p-quinonoid  formula  for  the  safranines: — 
1.  Their  formation  from  the  indamines.  2.  Their  easy 
conversion  into  anilides,  &c,  similar  to  the  conversion  of 
p-quinone  into  q  ide,     ■'.    Vposafranone  contains 

no  hydroxyl.  4.  Safranol  only  contains  one  hydroxyl. 
5.  Aposafranone  is  a  weal,  base.  G.  No  free  amnio  group 
can  he  detected  in  the  salt  of  aposafranine.  7.  The  forma- 
tion <i  mhydride  between  the  ammonium  hydroxide 
and  an  amido  group  in  the  met.i  position  according  to 
Nietzki's  view,  is  improbable. — T.  A.  L. 

Phenazine,  Formalin,,  ,</'.     O.  Fischer.     Ber.  29, 
1873—1876. 
I  in   m.  thud  employed  by  the  author  and  O.  Heiler  (Ber. 
26,383;  this  Journal,  lining  phenazine 

li\  beating  o-amidodiphenylamine  with  lead  oxide  ha- been 
applied  lor  the  production  of  Other  azine  derivatives.  Bj 
reducing  o-nitropbenyltoluidine  (Schiff,  Iter.  23,  1843  j 
this  Journal,  1890,  931  )  with  alcoholic  ammonium  sulphide 
under  pre-sure  at  120  C.  o-amidophenyl-p-tolylamine  is 
obtained,  which  crystallises  from  petroleum  ether  in  plates 
melting  at  76° — 77  < '.  When  distilled  over  red-hot  lead 
oxide, p-tolupbenazine  is  formed, which  melt-  at    117    o 


identical  with  the  product  obtained  by  condensing  pyro- 
catechin  with  o-tolylene  diamine  (Ber.  19,  720).  By 
oxidising  dianiidodiphenvlainine — 

(2.1)H.,N.C6H4.NH.C6H4.NH..(1.3), 

Nietzki  and  Bauer  (Ber.  28,2979)  obtained  the  p-amido- 
phenazine  of  Fischer  and  Hepp,  hut  could  md  ohtain  it  from 
the  isomeric  compound  (4.2. !)(  NH_).< ', ,11.,. NIK  ,  II  . 
Nietzki  concluded  from  this  that  a  diphcnylamine  in  which 
one  nucleus   was   unsubstituled,  or  only   substituted  in  the 

meta   position uld  not  give  an  indamine  or  an  azine. 

The  author,  however,  linds  that  the  lead  oxide  method  easily 
gives  amidophenazine,  melting  at  27  1  C.  il.  ati«l  II.. 
265°  ('.).  In  the  same  manner,  diuitro-p-methoxydl- 
phenylamine  (from  bromodinitrobenzene  and  p-anisidine), 
melting  at    141    C.,  after   reduction    to  methoxj 

uiphenylamiue,  melting  at  119  C,  gives,  on  beating  with 
lead  oxide, p-amidomethoxyphenazine — 

H2N.C6H3<;       >C,H,<KTI., 


melting  at  217'  C,  which  is  the  methyl  ether  of  the  amido- 
ox\  phenazine,  melting  at  268  C,  obtained  by  Nietzki  and 
Simon  (Ber.  28,  2975).— T.  A.  L. 

Chloracetopyrogallol,  Action  of  Benzaldehyde  on. 
L.  Kesselkaul  ami  St.  v.  Kostanecki.     Ber. 29,  1886—1891. 

In  a  paper  on  the  preparation  of  flavone  derivatives, 
Friedlander  and  Kiidt  (Ber.  29,  878)  have  desi 
compound  as  3. 4-dihydroxy flavone,  which  they  obtained 
}w  the  action  of  benzaldehyde  on  chloracetopyrogallol,  In 
view  of  Kostanecki  and  Tambor's  work  ( Ber.  29,  837),  this 
conclusion  was  open  to  objection,  and  the  compound 
obtained  is  an  oxindogenide  of  the  formula — 

/  °    \ 
(HO),C,-U-.<  >C:CH.C,Hj 

"  \  CO  / 

This  substance,  benzalauhydroglyeogallol,  which  the  author- 
have  prepared,  crystallises  in  golden-yellow  plates  melting 
at  221°  C.  It  i-  not  an  oxyflavone,  since  it  gives  orange 
-hade-  on  an  alumina  mordant,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  deep  orange  colour,  whilst  all  known 
oxyxanthones  ami  oxyflavones  dissolve  with  a  pure  y 
colour,  giving  occasionally  fluorescent  solutions.  The 
diacetyl  derivative  and  the  diethyl  ether  of  the  compound 
have  been  prepared,  the  former  (colourless  needles) 
melt'.m;  at  201  C,  and  the  latter'  (yellow  needles)  at  115 
('.  Ttie  product  has  also  been  obtained  by  the  action  of 
benzaldehyde  on  anhydroglycogallol.  since  the  oxiu- 
dogenides  like  tin  indogenides  are  coloured,  it  would 
apj .  :n'  that  the  chromogen  of  indigo  is — 

C6H5.CO.CH    ill. i  O.C6Hs 

of  which  the  s)  uthesis  ha-  been  undertaken.  This  substance 
contains  an  open  a-napbthoquinone  ring,  a  fact  which  may 
have  -line  bearing  on  the  colourint;  properties  of  indigo. 

— T.  A.  L. 

Quercetin  /'  ituff  in  the  Outer  Skins  of  thi  Bulb  of  the 
Onion  (Allium  Cepa).  A.  G.  Perkin  andJ.  J.  Hummel. 
Proc.  <  hem.  Soc.  l-'.n;.  !  L68],  144—148. 

l.i.i  i  us    (Farl.en    und     1'arhekuinle,    1S25.    1,    431)    Uas 
described   the   dying   properties     of   the-,     -km-. 
colouring  matter  was  obtained  by  the  authors  in  the  form 
ig   y;l.»a  needles  of  theformula  Ci6Hi0O7,  which 
yjda  ■  :-  :  the  sulphuric  acid 

compound  C15H    0-,  H..SO,,  was  analysed.    On  acetylation, 

-     H30     .  foruiing  colourless  needles. 

melting  point  190  19!  ,  was  obtained,  and  bj  decomposi- 
tion with  fused  alkali,  phloroglncin  and  protocatechuic 
acid  formed' the  principal  products.  With  mordants  it  dye. I 
shades  similar  to  those  given  by  quercetin.  the  colouring 
matter  of  quercitron  hark.  It  was  thus  proved  to  be 
identical  with  thi-  substance. 
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Comparative  dyeing  experiments  showed  that  the 
colouring  matter  of  onion  skins  was  quite  equal  to  that  of 
such  well-known  dyestuffs  as  old  fustic  and  quercitron 
bark. 

Sicilian  Sumach,Tke  Colouring  Matter  of,  Rhus  Coriaria. 

A.G.   lVrkiu  and  G.  Y.  Allen.     Froc.  Chem.  Soc.   189G, 

[169].  157. 
Sumach,  which  consists  of  the  dried  and  powdered  leaves 
of  the  genus  Wins,  especially  K.  coriaria  (Sicilian),  and 
R.  cotinus  (Venetian  sumach),  is  used  in  tanning,  and  also 
in  dyeing  and  calico  printing,  on  account  of  the  tannin 
matter  it  contains,  which  according  to  Lowe  i-  gallotannic 
acid  (Presenilis,  Zeit.  anal,  ('hem.  12,  128).  According 
also  to  Chevreul,  it  contains  a  yellow  colouring  matter 
(Watts'  Diet.  Chem.  1874,  5,  6H.)  Lowe  (Zeit.  anal 
Chem.  12,  127),  who  examined  the  different  varieties  of 
sumach,  stated  that  they  contain  quercetin  and  quercitrin, 
but  this  is  certainly  incorrect  as  regard*  Siciliau  sumach. 

The  colouring  matter,  C , .,  1 1 , , ,<  >s,  forms  glistening  yellow 
needles,  having  dyeing  properties  similar  to  those  of 
quercetin  and  fisetin,  but  is  distinguished  from  these  by  its 
colour  reactions  with  dilute  alkalis.  Reactions  show  il  to  be 
identical  with  myricetin,  the  colouring  matter  of  Myrica 
iiiiiii.  Sicilian  sumach  also  contains  some  quantity  of 
free  gallic  acid. 

PATENTS. 

New  Diamido  Bases,  Derivatives  of  Azimidobenzene  and 
of  Azo  [Cotton]  Dyes  from  these,  Manufacturi  of. 
().  Iuiray,  London.  From  "The  Farhwerke  vormals 
Meister,  Lucius,  and  liriining,"  Hoechst-on-the-Maine, 
Germany.     Eug.  Pat.  17,639,  Sept.  21,  1S95. 

The  bases  employed  are  obtained  from  the  products  formed 
by  the  action  of  2.4-dinitrochlorobenzene  on  aniline  or 
o-toluidine,  yielding  2.4-dinitrodiphenylainine — 

(02N)2C6H3NHC6H3 
melting  at  1 56'  C,  and  2.4-dinitrophenyl-o-tolylainine — 

(02N)2<  „H,NHt  :H- 

of  which  the  correct  melting  poiut  is  123  C.  On  reduction 
with  an  alkaline  reducing  agent  in  alcoholic  solution, 
only  the  nilro  group  adjacent  to  the  imido  group  is  reduced, 
yielding  respectively  mtro-amidodiphenylamine  (dark  red 
needles  and  plates  from  alcohol),  melting  at  1 1 7J  C,  and 
the  corresponding  tolylamine  derivative,  melting  at  121  C. 
Both  these  substances,  when  treated  with  nitrous  acid. 
vield  azimidobenzene  derivatives,  melting  at  I67e  ( 
and  115°  C.  respectively.  On  nitration  in  sulphuric  acid 
solution,  corresponding  dinitro  compounds  are  obtained, 
melting  at  190°  C.  and  201°  C.  Finally,  these  substances, 
on  reduction,  are  converted  into  diamido  bases  which  melt 
at  153°  C.  and  155  C,  and,  after  conversion  into  their 
tetrazo  derivatives,  can  be  combined  in  the  usual  manner 
with  amines,  phenols,  and  their  derivatives.  For  instance, 
one  molecular  proportion  of  the  tetrazo  compound  can  he 
combined  either  with  two  similar  or  different  molecular 
proportions  of  a  dyestuff  component  yielding  yellow,  red, 
violet,  or  orange  dyestuffs.  If,  however,  the  tetrazo 
compounds  be  first  combined  with  a-naphthylamine,  its 
1.3'  or  1.2'  sulphonic  acids,  or  with  such  derivatives 
capable,  after  combination,  of  further  diazotisation,  then  on 
treatment  with  nitrous  acid,  diazo  compounds  are  obtained 
which,  when  combined  with  the  usual  components,  yield 
blue  and  violet  to  black  dyestuffs.  The  second  diazotisa- 
tion can  be  performed  on  the  fibre.  By  combining  the 
tetrazotised  diamido  ba<es  with  dihydroxynaphtbalene 
mono-  or  disulphonic  acid  or  with  an  amidonaphthol 
mono-  or  disulphonic  acid,  products  are  obtained,  which 
will  combine  with  one  or  two  molecular  proportions  of 
a  diazotised  amine  or  its  sulphonic  acid.  Different 
products  are  obtained  according  as  to  whether  the 
combinations  are  carried  out  in  an  alkaline  solution  or  in 
presence  of  acetic  acid.  The  colouring  matters  obtained 
according  to  this  invention  are  said  to  be  fast  to  light  ami 
soap,  and  are  suitable  for  dyeing  evenly,  Dot  only 
unmordanted  cotton,  but  also  mixed  goods,  such  as  half  wool 
and  half  silk.  -T.  A.  L. 


New  Mordant-dyeing  Colouring  Matters  [Yellow'],  The 
Manufacture  unit  Production  of.  1!.  Willcox,  London. 
From  "The  Badische  Aniliu  and  Soda  Fabrik,"  Ludwigs- 
hafen,  Germany.     Eng.  Pat.  17,660,  Sept.  21,  1895. 

These  colouring  matters  are  obtained  by  oxidising  aromatic 
hydroxycarboxylic  acids  in  sulphuric  acid  solution,  either 
by  means  of  a  persulphate  or  by  an  electric  current  (see 
also  Eng.  Pat.  17,260,1895;  this  Journal,  1896,  588) 
About  10  kilos,  of  symmetrical  m-dihydroxybenzoic  acid 
are  dissolved  in  200  kilos,  of  cold  sulphuric  acid  of  95  per 
cent.,  and  15  kilos,  of  ammonium  persulphate  are  added  to 
'the  solution,  the  temperature  being  kept  below  50'  C. 
After  12  hours' agitation,  the  melt  is  stirred  into  1,000  litres 
of  water,  and  the  colouring  matter  is  filtered  off,  being  kept 
for  use  in  the  form  of  a  paste.  According  to  the  electro- 
lytic process,  10  kilos,  of  the  dibydroxybenzoic  acid 
dissolved  in  40  kilos,  of  63  per  cent,  sulphuric  acid  are 
placed  in  the  electrolytic  cell  containing  the  positive  electrode. 
The  negative  electrode,  separated  by  a  suitable  diaphragm, 
i<  immersed  in  sulphuric  acid.  An  electric  current  of  20 
amperes  per  sq.  dec.  of  anode  surface  at  about  8  volts,  is 
pjssed  through,  the  solution,  which  i-  kept  constantlv  agitated 
and  at  about  25J  C.  When  the  reaction  is  complete,  the 
melt  is  poured  into  water  and  worked  up  as  above.  The 
resulting  product  is  identical,  and  gives  strong,  fast  yellow- 
shades  on  wool  mordanted  with  chrome  or  alumina.  Cotton 
mordanted  with  alumina  is  also  dyed  yellow.  The  colouring 
matter,  which  is  scarcely  soluble  in  water  even  on  boiling, 
forms  a  yellow  or  greenish-yellow  paste  which  dries  to  a 
greenish-yellow  powder  soluble  in  and  crystallisable  from 
alcohol  or  glacial  acetic  acid.  The  following  acids  can  also 
be  employed  for  the  purpose  of  this  invention :  salicylic 
acid,  m-  and  p-hydroxybeuzoic  acid,  cresotic  acid,  sym- 
metrical m-dihydroxybenzoic  ethyl  ether  or  anilide.  gallic 
acid,  gallic  ethyl  ether,  gallamic  acid,  gallanilide,  tannin, 
protocatechuic  acid,  /8-resorcylic  acid,  or  the  like. — T.  A.  L. 

Sulpha  Acid  which  may  tie  Employed  in  the  Production  of 
Colouring  Matins,  luipts.  in  the  Manufacture  of.  I. 
Levinstein  and  Levinstein,  Ltd.,  Manchester.  Eng.  Pat. 
20,548,  Oct.  31,  1895. 

By  heating  dihydroxynaphthalene  sulphonic  acid  G  (Eng. 
l'at.  9642  of  1889;  this  Journal,  1890,  609)  with  aniline 
and  aniline  hydrochloride  or  with  toluidine  and  toluidine 
hydrochloride,  one  hydroxyl  group  is  replaced,  and  there 
results  phenyl-  or  tolylamidonaphthol  sulphonic  acid.  For 
instance,  26  kilos,  of  the  sodium  salt  of  dihydroxynaphtha- 
lene sulphonic  acid  G,  25  kilos,  of  aniline  hydrochloride, 
and  100  kilos,  of  aniline,  are  heated  to  160;  C.  for  2— :: 
hours.  The  melt  having  been  made  alkaline,  the  excess  of 
aniline  is  driven  off,  and  the  filtered  solution  i6  run  into 
water  acidulated  with  hydrochloric  acid.  The  phenylamido- 
naphthol  sulphonic  acid  separates  out  as  a  grey  precipitate, 
and,  after  filtering  and  washing,  maybe  used  directly  for  the 
production  of  azo  dyestuffs.  A  colouring  matter  dyeing 
unmordanted  cotton  olive-brown,  is  obtained  by  combining 
tetrazotised  dianisidine  with  salicylic  acid  and  aniline, 
diazotising  the  product  so  obtained,  and  combining  this  with 
an  alkaline  solution  of  phenylamidonaphthol  sulphonic 
acid.— T.  A.  L. 

Substantive  Cotton  Dyestuffs  from  Benzidine  Sulpho- 
Acids,  Manufacture  of.  H.  Imray,  London.  From  F. 
Petersen  and  Co.,  Schweizerhalle,  Bale,  Switzerland. 
Eng.  Pat.  13,743,  June  22,  1896. 

The  benzidine  sulphonic  acids  of  Griess  (licr.  14.  300), 
when  combined  with  y-amidonaphthol  sulphonic  acid,  yield 
products  which,  after  diazotisation  and  combination  with 
various  components,  give  valuable  colouring  matters,  which 
in  some  cases  are  considerably  stronger  than  the  corre- 
sponding derivatives  obtained  from  the  non-sulphonated 
benzidine  base.  The  diazotisation  and  development  can 
also  take  place  on  the  fibre  by  dyeing  the  fabric  with  the 
colouring  matter  obtained  from  the  tetrazotised  benzidine 
sulphonic  acid  and  7-amidonaphthol  sulphonic  acid.  The 
two  sulphonic  acids  of  liriess  produce  very  similar  effects, 
but  slightly  bluer  shades  are  obtained  from  the  more  soluble 
acid.     A    blue-black    colouring   matter  for  cotton    fast   to 
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light  and  washing,  is  formed  by  combining  thetetrazo  com- 
pound from  one  of  the  Griess  sulphonic  acids,  corresponding 
to  10  kilos,  of  nitrite  with  an  alkaline  solution  of  34  kilos. 
of  7-amidonaphthol  sulphonic  acid.  The  new  intermediate 
compound,  after  diazotisation,  is  combined  with  23  kilos,  of 
benylenediamine,  when  it  forms  ahlack  precipitate.  The 
dyestufi  is  readilj  soluble  in  water,  but  insoluble  in  alcohol. 
It   dissolves    in    sulphuric   acid    to  a    bluish-green    solution, 

which  gives  o  black  precipitate  on  dilution.  The  reddish- 
brown  aqueous  solution  gives  a  reddish-brown  precipitate 
with  hydrochloric  acidj  and  a  brown  precipitate  with  caustic 
soda.-  -T.   V.  L. 

jVeio  Disazo,  Trisazo,  and  Polyazo  [Blue  and  Black] 
Colouring  Matters,  Manufacture  of.  O.  Irnray,  London. 
From  "  The  Society  of  Chemical  Industry  in  Basle," 
Basle,  Switzerland."    Eng.  Tat.  13,744,  June  22,  1896. 

By    combining  diazo   compounds  of   the   general    formula 
Cl.N:N.C6H4.COX   (in   which    X    may    be   hydrogen,   a 
hydroxyl,  an  alkoxyl,  amido,  alkyl,  or  alkyl-amido  group), 
with  the  1.1'. 3. 3',  1.1'. 4. 3',  or   1.4'. 3. 2'  amidonaphthol 
disulphonic  acids,  products  are  obtained,  which,  although  of 
little  value  as  colouring   matter-,  can  be  employed  for  the 
production  of  disazo,  trisazo,  and  polyazo  dyestuffs.     The 
diazo    compounds    are    obtained    from    the   o-,   »!-,  and  p- 
amidobenzaldehydes,  the  a-,  m-,  and  p-amidohenzoic  acids, 
their  ethers  and  amides,  and,  after  combination  with  one  of  the 
above-named   acids,  an   azo  colouring  matter  of  the  general 
formula     XOC.C6H4.N:N.C,0H3(OH)(NH2KSO3Na)a    is 
obtained.     These  products  act  as  a  dyestufi  component  m  a 
diazo  or  tetrazo  combination,  and  they  may  be  employed  in 
the  various  stages  usual  in  such  combinations.     Since  also 
they  contiiin  a  L'l  >  group,  they  are  capable  of  reacting  with 
aromatic   hydrazines,    and   the   hydrazone   azo  -  colouring 
matters   thus  obtained    dye  uumordanted  cotton   and  wool 
heavy  dark  blue,  black,  and  green    shades.     Tin    specifica- 
tion contains   a   large  number  of  examples,  of  which  the 
following  may  be  taken  as  typical.  (1.)  The  product  obtained 
by  combining    the    diazo "  compound    from    6-1    kilos,    of 
»-amidobenzaldehyde  with   16   kilos,  of   1.1'. 3. 3'  amido- 
naphthol disulphonic  acid  is  combined  in  a  solution  made 
alkaline    with  sodium    carbonate    with     the    tetrazo-ditolyl 
obtained  from  10-6  kilos,  of  tolidine.     When  the  formation 
of   the  intermediate  product    is   complete,   a    solution   of 
6-5  kilos,  of  m-tolylenediamine  is  added  and  allowed  to 
stand  1 2  hours,  when  the  colouring  matter  is  separated  in  the 
usual  manner.    It  dyes  uumordanted  cotton  black.    (2.)  The 
diazo  compound  from  61  kilos,  of  p-amidobenzaldehyde  is 
combined  with  16  kilos,  of  amidonaphthol  sulphonic  acid  in 
acetic   acid  solution;  when   the   combination  is    complete, 
5-4  kilos,  of  phenylhydrazine  arc  added  and  the  whole  is 
heated  to  60° — 70°  C.  for  two  hours,  when  the  red  colour  of 
the  solution  gradually  changes  to  blue.     After  making  alka- 
line with  sodium  carbonate  and  cooling,  the  tetrazo  solutiou 
from  9  •  2  kilos,  of  benzidine  is  run  in.     The  formation  of  the 
intermediate   compound    is    complete    in   about   two   hours, 
when  it    is   mixed  with  a  solution  of  16  kilos,  of  1 .1' . 3.3'- 
amidonaphthol  sulphonic  acid,  made   alkaline    with  sodium 
carbonate.     After  standing  a  considerable  time,  the  whole  is 
heated,  and  the  colouring  matter  is  malted  out,  filter-pressed, 
and  dried.     It  dyes  uumordanted  cotton  blue. — T.  A.  L. 


V .—  TEXTILES:  COTTON.  WOOL.  SILK.  Etc. 

Woollen  Goods,  Use  of  Ammonia  in  Washing.     Textile 
Colorist.  1896,  18,  '^07. 

In  usiug  ammonia  for  washing  woollen  goods  after  fulling, 
part  of  the  diluted  ammonia  is  added  at  the  beginning  to 
loosen  the  dirt,  and  part  when  most  of  the  dirt  and  lather 
have  been  washed  out;  this  second  addition  assists  the 
removal  of  the  soap.  Some  ammonia  may  also  be  a. bled  to 
the  solution  of  roller's  earth  used  for  the  final  washing. 
The  strength  of  the  ammonia  used,  varies  with  the  different 
shades,  i.e.,  light  sbades  require  weaker  ammonia.  Reds, 
i  specially  those  dyed  with  Brazil  wood,  madder,  or  cochineal, 
will   not  stand    washing   with  ammonia.     Care  should  be 


taken  that  the  material,  whilst  wet  with  ammonia,  does  not 
come  into  contact  with  any  metallic  parts  of  machinery.  Sec., 
as  this  would  occasion  dark  stains  on  the  pieces. — A.  S. 

Woollen  Goods,  Waterproofing  of.     Textile  Colorist,  1896, 

18,  206. 
The  two  principal  methods  of  waterproofing  woollen  goods 
are:  — 

1.  Treating  the  goods  upon  the  washing  machine  with  a 
solution  of  aluminium  acetate,  prepared  by  making  a 
solution  of  3  kilos,  of  alum  and  3  kilos,  of  lead  acetate  in 
100  to  200  litres  of  water,  allowing  to  settle,  and  then 
drawing  off  the  clear  -olutiou  of  the  aluminium  acetate. 

2.  Steep  100  parts  of  glue  (preferably  animal  glue)  in 
cold  water  until  it  has  absorbed  twice  its  weight  thereof, 
pour  off  the  excess  of  water,  and  heat  the  glue  to  boiling. 
Stir  into  the  boiling  glue  5  parts  of  tannin  and  2  parts  of 
silicate  of  soda,  and  then  add  100  parts  of  alum  dissolved  in 
100  parts  of  boiling  water.  Winn  the  ingredients  are 
thoroughly  mixed  together,  allow  to  cool.  Boil  1  kilo,  of 
the  gelatinous  mass  thus  obtained,  for  3  hours  with  10  to 
12  kilos,  of  water,  replacing  the  water  which  evaporates. 
Cool  down  to  HO'  C.,  pour  into  a  sizing  machine,  and  pass 
the  goods  through.  Dry  at  about  55°  C,  and  finally  press 
upon  the  cylinder  at  50°  C. — A,  S. 

PATENTS. 

Removing  Tar,  Pitch,  Oil,  Grease,  and  Similar  Matter 
from  Wool,  Fur.  and  the  like  ;  An  Improved  Ml  thod  of 
and  Apparatus  for,  S.  W.  Wilkinson  and  The  Grove 
Company,  Ltd.,  London.    Eng.  Fat.  16,143,  Aug.  L"-,l    95. 

The  grease,  tar,  &c,  derived  from  natural  or  other  sourci  s, 
is  extracted  by  means  of  a  suitable  volatile  solvent,  the 
most  effective  being  benzol  boiling  below  100'  C.  or  carbon 
bisulphide.  The  felt  is  placed  in  a  closed  vessel  which  is 
capable  of  withstanding  a  certain  amount  of  pressure,  and 
which  can  be  heated  by  means  of  a  steam  jacket  or  hot- 
water  coil.  This  is  connected  by  means  of  a  distributing 
pipe  with  a  suitable  vessel,  in  which  the  solvent  is  heated 
and  volatilised.  The  felt  is  permeated  by  the  hot  solvent, 
which  subsequently  condenses  and  is  siphoned  back  into 
the  boiler.  The  solvent  remaining  in  the  fibres  of  the  felt 
after  the  extraction  is  complete,  is  removed  by  heating  the 
extractor,  condensing  the  vapours,  and  returning  the  liquid 
to  the  boiler,  suitable  communicating  pipes,  with  cocks, 
valves,  or  the  like,  being  provided  for  the  purpose. 

— C.  A.  M. 

Effluent  Waters  <;/'  Wool-washing  Machines  and  tin  like, 
New  or  Imp)  oi  i  d  Method  "t  and  Apparatus  for  R<  moving 
Fatty  Matters  from  the.'  J.  Holmes,  Bradford:  U.K. 
Tankard  and  W.  Seaife,  Laisterdvkc.  En;:,  l'at.  Is. 239, 
Sept.  30,  1895. 

The  effluent  from  the  washing  machine  is  run  into  a  tank 
or  tauks  containing  perforated  pipes,  through  which  an  air 
blast  is  driven  by  means  of  a  fan,  blower,  or  pump.  The 
froth  or  foam  thus  produced  consists  chiefly  of  the  fatty 
matters.  It  is  collected,  preferably,  by  means  of  an  endless 
travelling  band  of  wire  gauze  or  other  suitable  material, 
whence  ii  i-  removed  by  a  revolving  roller  and  scraper,  and 
delivered  into  a  suitable  receptacle.— C.  A.  11. 

Mineral-Oil  Stains,  Improved  Process  for  Removing  [with 
Aniline  Oil  or  Phenol],  from  Vegetable  Fabrics. 
.1  \ .  Johnson,  London.  From  S.  Wallach  and  Co.  and 
E.  Schweitzer,  Mulhausen,  Alsace.  Eng.  Pat.  24,643, 
Dec.  23,  1895. 

I'm-  patent  is  based  on  the  property  possessed  by  certain 

substances — such  as  aniline,  crude  aniline  oil,  phenol,  and 
others  ;  also  resin  oil,  Turkey-red  oil,  and  the  like — of 
removing  from  vegetable  fibres  the  mineral  oil  stains 
acquired  in  the  process  of  weaving.  The  best  results  are 
obtained  by  using  small  quantities  of  aniline,  aniline  oil,  or 
phenol,  which  will  readily  dissolve  in  a  solution  of  any  kind 
of  soap.  Cotton  fabric  may  cither  be  steeped  in  a  solution 
of  6  litres  of  aniline  or  aniline  oil,  100  litres  of  water,  and 
4  to  5  kilos,  of  soap  before  being  transferred  to  the  bucking 
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tub,  or  the  pieces  of  fabric  may  be  placed  in  the  bucking 
tub  or  lye-boiler,  and  the  lye  with  the  aniline  or  other 
solvent,  introduced.  From  10  to  15  litres  of  aniline,  or 
from  6  to  7  litres  of  phenol,  will  generally  suffice  for  2,000 
kilos,  of  material.  It  is  claimed  that  material  thus  treated 
acquires  far  less  yellow  tinge  in  the  process  of  steaming 
than  do  fabrics  bleached  by  the  present  method,  and  that 
the  firmness  or  strength  of  the  fibre  is  not  diminished. 

— C,  A.  M. 

VI.-DYEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

Chlorine  Baths  [Cotton  Bleaching],  Tin  Addition  of  Acid 
to.     Leipziger  Farber  Zeit.  45.  248. 

Ix  order  to  increase  the  effectiveness  of  a  bleaching-powder 
solution,  an  addition  of  hydrochloric  or  sulphuric  acid  is 
frequently  made.  Lunge  recommends  for  this  purpose, 
the  use  of  acetic  or  other  organic  acid,  e.g.,  lactic  or  formic 
acid.  The  expense  is  not  great,  since,  after  the  first  addition, 
very  small  further  quantities  are  necessary,  the  acid  being 
regenerated  during  the  bleaching  process.  When  ac 
acid  is  used,  hypochlorous  acid  and  calcium  acetate  are  at 
first  formed  ;  the  former  during  bleaching  is  converted  into 
hydrochloric  acid,  which  does  not  remain  in  the  free  state, 
but  at  once  acts  upon  the  calcium  acetate,  forming  calcium 
chloride  and  liberating  acetic  acid.  When  this  process  is 
adopted,  the  customary  "souring"  after  treatment  with 
bleaching  powder  can  be  omitted,  thus  obviating  the  risk 
of  tendering  the  fibre  through  the  action  of  a  mineral  acid. 
Acetic  acid  may,  however,  be  applied  subsequently  to  the 
bleaching-powder  solution  instead  of  in  the  same  bath. 
or  the  goods  may  be  worked  in  water  acidulated  with 
acetic  acid  and  the  clear  bleaching-powder  solution 
gradually  added.  When  alkali  remains  in  the  material 
from  the  "  ley  boil,"  or  when  hard  water  is  employed, 
sulphuric  acid  may  be  used  in  just  sufficient  quantity  to 
effect  neutralisation,  the  liberation  of  hypochlorous  acid 
being  effected  as  before  by  the  weaker  organic  acid. 

— R.  8.  B. 

Starch,  The  Oxidation  of  [for  Cotton  Finishing']. 
O.  Schmerber.     Bull.  Soc.  Ind.  Mulhouse,  1896,  238— 241. 

With  a  view  to  effect  the  oxidation  of  starch  by  purely 
chemical  means,  the  author  instituted  a  series  of  experiments 
witli  various  oxidising  agents,  namely,  bleaching  powder, 
chloric  acid,  magnesium  dioxide,  chromic  acid,  and  potassium 
permanganate.  The  last  of  these  was  found  to  give  the 
best  result.  The  method  eventually  adopted,  consists  in 
placing  in  a  vat  of  1,000  to  1,500  litres  capacity,  100  kilos, 
of  starch  and  100  litres  of  water,  stirring  to  get  the  starch 
well  into  suspension,  and  then  adding  a  solution  of  500  grms. 
of  potassium  permanganate  in  20  litres  of  warm  water.  The 
mixture  becomes  successively  red-violet,  pale  brown,  and 
dark  brown  in  colour.  It  is  left  for  24  hours,  and  4 — 5 
litres  of  hydrochloric  acid,  diluted  with  20  times  as  much 
water,  are  then  added  to  it.  The  mixture  is  stirred  whilst 
the  acid  is  introduced,  and  at  intervals  afterwards,  until  the 
starch  is  obtained  in  a  colourless  condition.  The  product 
is  then  washed  by  decantation  to  remove  the  acid  and 
mauganous  chloride,  and  is  dried. 

The  starch  thus  oxidised,  gives  a  paste  which  is  more- 
liquid  and  transparent  than  that  which  is  obtained  from  the 
same  starch  in  its  ordinary  state.  On  standing,  the  paste 
becomes  opaque,  but  it  reassumes  its  transparency  when 
heated.  It  is  considered  probable  that  oxidised  starch  will 
find  useful  application  in  the  processes  of  finishing  and 
printing  cotton  fabrics. — E.  B. 

Starch,  The  Oxidation  of.     E.  Dollfns  and  F.  Sehenrer. 
Bull.  Soc.  Ind.  Mulhouse,  1896,  241—245. 

A  keport  on  the  paper  (see  preceding  abstract)  of  Schmer- 
ber. The  authors  have  repeated  the  experiments  described 
by  that  chemist,  and  find  that  the  starch,  treated  in  the  way 
he  recommends,  yields  a  paste,  or,  rather,  a  solution  which 
is  more  liquid  and  transparent  than  that  yielded  by  un- 
oxidised  starch.  The  product  appears  to  be  closely  related 
to  soluble  starch. 


Schmerber  was  led  to  undertake  this  study  by  the  results 
obtained  by  Siemens  and  Halske  in  exposing  starch  to  the 
action  of  oxidising  agents  (prepared  by  the  electrolysis  of  a 
solution  of  sodium  and  magnesium  chlorides). 

In  connection  with  the  subject,  the  following  references 
to  accounts  published  by  previous  investigators  are  made  : — 

Persoz  (Traite  de  l'lmpression,  t.  1,  289). 

Ilermite  (this  Journal,  189:!,  168).  Starch  which  has  been 
treated  by  the  method  alluded  to,  is  stated  to  be  character- 
ised by  its  remarkable  degree  of  whiteness. 

Leitner  (Zeits.  f.  angew.  Chem.  1890,  546)  mentions  the 
fact  that  the  course  of  the  action  of  potassium  permanganate 
on  starch  coidd  be  followed  by  testing  with  iodine  solution, 
as  is  done  in  the  process  of  converting  starch  into  diastase, 
the  colorations  obtained  with  iodine  at  successive  stages  of 
such  action  with  potassium  permanganate  being  blue,  violet, 
violet-red,  and  reddish-brown.  At  the  next  and  fiual  stage 
of  oxidation,  no  coloration  is  produced.  The  products  are 
gummy  substances  which  are  differentiated  from  dextrins 
by  their  acid  reaction  and  by  their  yielding  precipitates 
with  basic  lead  acetate  anil  barium  hydroxide.  On  boiliug, 
they  expel  carbon  dioxide  from  carbonates,  anil  they  slightly 
reduce  Fehiing's  solution. 

O.  N.  Witt  and  Siemens  (this  Journal,  1896,  366)  also 
make  use  of  potassium  permanganate  to  effect  the  purifica- 
tion of  starch. 

A-l>Mth  (Chem.  Zeit.  1S92)  used  hydrogen  dioxide  and 
ammonia,  and  obtained  by  their  action  on  starch  paste,  a 
solution  from  which  soluble  starch  (termed  by  Asboth, 
amylodexrrin)  was  precipitated  by  the  addition  of  alcohol, 
its  amount  approaching  80  per  cent,  of  the  total  product. 

It  is,  finally,  pointed  out  that  during  the  past  two  or 
three  years  the  weavers  in  Alsace  have  made  considerable 
use  of  sodium  dioxide  to  render  their  sizes  more  liquid. 

— E.  B. 

Paranitraniline  Red  on  Cotton  Cloth.  R.  Wieland. 
Leipziger  Farber-  u.  Zeugdruckcr  Zeit.  45,  321 — 326, 
345—346.     (See  also  this  Journal,  18911.  1 1 1  and  112.) 

A  process  for  producing  p-nitraniline  red  on  cotton  cloth 
on  the  large  scale  is  described  in  detail.  The  half-bleached 
goods  are  padded  with  a  solution  of  /3-naphthol  prepared  as 
follows  : — 

0-naphthol  (pure) 2'700  kilos. 

Sodium  hydrate  solution,  22° B :r  450  litres. 

Turkey-red  oil  (sodium  suit) 8*100     ., 

the  whole  made  up  to  180  litres. 

The  goods  should  pass  twice  through  this  bath,  and  the 
pressure  of  the  rollers  should  be  so  regulated  that  the  cloth 
shall  take  up  its  own  weight  of  liquor.  After  padding,  the 
goods  must  be  thoroughly  dried  in  a  hot-flue,  which  may  be 
heated  up  to  70"  C,  taking  care  to  avoid  creases  or  folds  in 
the  cloth  during  the  drying,  as  such  parts  would  be  of  a 
lighter  colour  than  the  rest  of  the  cloth.  The  turning-in  of 
the  edges,  to  which  sateens  are  particularly  liable,  may  be 
prevented  by  adding  1  litre  of  a  10  per  cent,  tragacanth 
solution  to  every  10  litres  of  uaphthol  solution. 

The  trough  in  which  the  goods  are  developed  should  be 
as  small  as  possible,  the  sides  sloping  downwards.  It  is 
provided  with  three  small  wooden  rollers  to  guile  the  cloth 
through  the  developing  bath,  and  a  pair  of  squeezing  rollers 
to  remove  the  surplus  liquor.  The  cloth  then  travels  a  few 
yards  before  being  washed,  so  as  to  allow  the  diazo  solution 
to  combine  with  the  naphthol.  The  goods  then  enter  a 
washing  machine,  through  which  they  pass  continuously 
and  in  open  width,  and  must  subsequently  be  well  washed 
in  the  chain  form  on  a  "  dolley."  A  slight  soaping  with 
2  grms.  of  soap  to  the  litre  at  60°  C.  for,  say,  10  minutes 
imparts  to  the  red  a  bluish  tint. 

The  diazo  solution  is  prepared  as  follows  : — 4"  8  kilos. 
of  paranitraniline  and  2 '45  kilos,  of  sodium  nitrite  are 
made  into  a  paste  with  300  c.c.  of  methylated  alcohol  and 
5  litres  of  water,  using  wooden  vessels  for  the  purpose. 
This  paste  is  gradually  introduced  into  a  mixture  of  9  75 
litres  of  hydrochloric  acid  of  20°  B.  and  150  litres  of  water 
cooled  to  —  3°  C,  and  after  about  10  minutes,  the  whole  is 
made  up  to  180  litres. 
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In  a  separate  vessel  arc  dissolved  8*8  kilos,  of  sodium 
hydrate  in  50  litres  of  water  and  30  litres  of  acetic  acid  of 
40  per  cent.  The  solution,  which  Bhould  show  a  feebly  acid 
reaction,  is  then  made  up  to  18u  litres. 

For  making  up  the  developing  hath,  at  first,  take  of — 

Diazo  solution '  part. 

Acetate     i     •• 

Water 1  parts. 

For  subsequent  additions,  however,  three  parts  of  diazo 
solution  and  one  part  of  acetate  are  mixed  in  a  tub  placed 
above  the  developing  trough,  and  allowed  to  flow  into  the 
latter  as  required,  whilst  the  cloth  is  passing  through  at  the 
rate  of  about  lit'  metres  per  minute.— I.  S. 

Indigo  Vats,  Calcium  Lactate  in.  Textile  Colorist, 
1896,18,  204. 
The  glucose  in  the  indigo  vat  is  first  converted  into  lactic 
acid  by  the  action  of  lactie  ferment,  and  the  lactic  acid  is 
then  further  acted  on  by  the  butyric  bacilli  with  formation 
of  butyric  acid,  carbon  dioxide,  and  hydrogen.  Thus  the 
addition  of  calcium  lactate  at  the  beginning  of  the  operation 
hastens  the  action  of  the  vat,  as  it  can  he  immediately  acted 
on  by  the  butyric  bacilli  to  furnish  the  hydrogen  necessary 
for  reduction.  It  was  found  that  the  proportion  of  1  lb.  of 
calcium  lactate  to  10  or  20  galls,  of  new  vat  liquor  gave 
good  results. — A.  S. 

Indigo-dyed  Yarn,  A  New  Cause  of  Unevenness  in. 
Eulenthaler.  Leipziger  Farber  Zeit.  45,  245. 
[n  the  author's  dyeworks  the  water  for  dyeing  purposes  is 
taken  from  a  reservoir  of  800  cb.  m.  capacity,  and  sini  e  on 
the  average  only  about  35  cb.  m.  are  drawn  off  daily,  t'te 
water  tends  to  become  stagnant.  At  certain  seasons  of  the 
year  there  is  found  in  the  reservoir  a  species  of  moss  from 
which  bubbles  of  hydrogen  are  given  off.  During  this 
period  it  was  frequently  noticed  that  the  yarn  dyed  with 
indigo  had  an  uneven,  "  stripey  "  appearance,  especially  in 
the  case  of  dark  -hail-  which  had  been  dipped  several 
times  in  the  vat  and  often  allowed  to  lie  in  the  wet  state 
overnight.  Sine  the  moss  adheres  tenaciously  to  the  \  arn, 
and  unevennesa  is  shown  in  the  portions  of  the  yarn  to 
which  it  adheres,  the  explanation  must  be  sought  in  the  re- 
duction of  indigotine  brought  about  by  the  nascent  hydrogen 
uroduced  during  the  development  of  the  vegetable  growth. 
v  — R.  B.  B. 

Silk,   Absorption   of  Dilute  Acids  by.      J.    Walker   and 

J.  K.  Appleyard.     1'roc.  Chem.  Soc.  1896,  [168],  147. 
When  silk  is   dyed  with   picric   acid   a   real   equilibrium  is 
attained  which  is  independent  of  the  original  distribution  of 
the  materials. 

Whin  other  solvents  than  water  are  used  the  rate  and 
amount  of  dyeing  with  picric  acid  seem  to  he  connected 
with  the di  i    power  of   the  solvent.     Silk   will   not 

take  up  picric  acid  from  benzene  or  from  carbon  tetrachloride, 
but  docs  so  readily  from  alcohol,  less  readily  from  ether 
and  acetone.  The  ratio  of  the  final  concentrations  of 
aqueous  and  alcoholic  solutions  of  picric  acid  required  to 
dye  silk  to  a  given  standard,  was  found  to  be  approximately 
the  ratio  "f  tic  solubilities   of    picric   acid    in    water  and  in 

alcohol. 

A  comparison  of  the  extents  to  which  th-  various  acids 
are  absorbed  by  silk  -how-  that  the  acids  fall  into  two 
classes — the  aromatic  acids  where  the  absorption  is  great, 
and  the  non-aromatic  acids  where  the  absorption  i-  relatively 
small,  [n  each  class  there  is  a  rough  parallelism  between 
the  strength  of  the  acids  and  the  am. mat  absorbed.  The 
addition  of  calcium  benzoate  too  solution  of  benzoic  acid 
greatly  diminishes  the  strength  of  the  acid,  and  the 
ahsorption  also  is  therebj  much  diminished. 

|f  dyeing  •■■■  chemical  addition  of  the  dye  1 1 >  the 

fibre,  the  theory  ..t  mass-action  predict!  that  the  equilibrium 
concentration  of  the  dye-hath  should  be  constant  at  am  given 
temperature,  independently  of  the  quantities  of  material 
taken.  This  is  not  known  to  he  the  case  for  actual  dyeing, 
hut  it  was  experimentally  verified  by  "dyeing"  Diphenyl- 
amine  brown  with  picric  acid  from  aqueous  solution. 


Bichromate,  Recovery  of,  from  Spent  Aniline  Black 
Liquors.  Beltzer.  Leipziger  Farber-  u.  Zeugdrucke 
Zeit.  45,  342. 
Tin:  spent  chrome  liquors,  which  contain  the  chromium 
in  the  form  of  its  soluble  salts  (sulphates,  chlorides,  &c), 
are  allowed  to  settle,  the  clear  liquor  is  decanted  and 
heated,  and  the  chromium  precipitated  with  the  calculated 
quantity  of  lime,  chalk,  or  an  alkali.  The  precipitate  is  col- 
lected on  a  filter,  mixed  with  the  calculated  quantity  of  an 
alkali  to  form  a  neutral  chromate,  dried,  and  roasted  in  a 
special  furnace.  The  melt  is  dissolved  in  water,  converted 
into  the  bichromate  by  the  addition  of  hydrochloric  or 
sulphuric  acid,  and  made  up  to  the  required  strength  again. 

— I.S. 

Aniline  Poisoning.     Leipziger  Parber-  u.  Zeugdrucker  Zeit. 

45,  346. 

See  under  XVIII.  B.,page  667. 

PATENTS. 

Dyeing,  Washing,  ami  Rinsing  Apparatus  for  Textile 
Goods,  Impts.  in.  H.  Schirp,  Barmen,  Germany.  Eng. 
Pat.  12,500,  June  8,  1896. 

The  liquor  is  taken  from  and  returned  to  a  special  r  iservoir, 
and  by  means  of  a  pump  is  caused  to  circulate  through  the 
dyeing  vessel.  In  the  interior  of  the  latter  are  a  number  of 
cones  perforated  around  the  apex,  and  the  liquor  passing 
through  these  perforations  is  evenly  distributed  throughout 
the  material.  The  chief  feature  of  the  invention  is  the 
insertion  in  the  pipes,  which  connect  the  two  vessels  with 
the  pump,  of  reversible  valves  which,  when  turned  t; 
180  .  cause  the  liquor  to  circulate  in  the  opposite  direction, 
so  that  it  may  he  either  forced  or  drawn  by  suction  through 
the  material,  and  thus,  it  is  claimed,  thorough  penetration 
in  1  even  dyeing  are  ensured. — 1! .  B.  11. 

Colours  with  Silk-like  Class,  Improved  /'mows  and  Appa- 
ratus for  the  Production  of  on  Vegetable  Fibres  and 
Textile  Fabrics;  also  an  Wool,  India-Rubber,  Leather, 

11"""'/,    Metal,     and    other     Substances.       E.    llchcrlein, 

Wattwyl,   st.   Gallen,    Switzerland.    Eng.    Pat.    13,198, 

June  15,  1896. 
To  produce  colours  with  a  silk-like  gloss  the  material  is 
dyed  ill  a  cold  bath  containing  collodion  together  with  an 
alcoholic  solution  of  a  basic  or  phthaleiu  dyestuff.  The 
collodion  acts  as  a  mordant,  replacing  the  tannin  and  tartar 
emetic  of  the  ordinary  process.  Direct-dyeing  colouring 
matters  may  also  he  employed,  hut  in  this  ease  the  dye  bath 
must  he  heated.  Dyeing  takes  place  in  a  closed  vessel 
partially  filled  with  the  solution,  through  which  the  i 

fabric  is  guided  hy  means  of  rollers,  and  the  material  then 
passes  through  a  drying  chamber.  It  is  el. Mined  for  the 
process  that:  (i)  the  threads  arc  strengthened  ami  their 
weight  increased ;  (2)  'he  colours  are  more  brilliant  than 
when  dyed  with  tannin  mordant  ;  (.'!)  tin-  colours  are  faster, 
lily  to  chlorine;  and  (4)  the  fibres  arc  stiffened,  and 
fabrics  thus  Heated  are  rendered  waterproof.  If  so 
he  required,  an  addition  to  the  dye-bath  of  5 — 10  pi 
of  (dive  oil  must  he  made. — 11.  1!.  15. 

Aerating  Liquids,  Improved  Apparatus   /••  illy  ap- 

plicable to  Fermenting  Tuns  and  IndigoVats.     1. 
I.acher,  Berlin.     Eng.  Pat.  13,386,  June  17.  1896. 
See  under  I.,  page  641. 

VII -ACIDS,  ALKALIS,  AND  SALTS. 

Carhome  Acid,  Manuj  ■    I  tes  of,        (.■muni. 

D".S.  Consular  Reports,  Aug.  189 

Uses.  —  The    industrial   uses    of    carbonic    acid   maj    he 

ed    under   three   general   groups     «,  i  )   for   aerating 

waters,  beer,  sparkling  wines,  aid  other  effervescent 

beverages j  (2)  for  making   various  carbonates  and  othei 

products,  such  a-   salicylic  acid,  in  chemical  manufacture; 

for  the  manufacture  of  artificial  ice  and  the 
of  refrigerators  and  cold-storage  chambers. 
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The  consumption  of  carbonic  aciil  for  all  these  purposes 
is  estimated  to  have  doubled  in  this  country  during  the 
past  10  years,  and  its  production  has  rather  more  than  kept 
pace  with  its  steadily  increasing  use.  Complete  statistics 
for  the  past  two  years  are  not  available,  but  in  1891,23 
firms  produced  6,600,000  lb.  of  liquid  carbonic  acid,  and  in 
1892  the  exports  of  that  material  amounted  to  2,053,360  lb. 
There  are  now  28  firms  and  syndicates  engaged  in  the 
manufacture,  with  a  steadily  increasing  output,  and  the 
business  seems  to  be  active  and  prosperous. 

When  produced  artificially,  carbonic  acid  gas  is  usually- 
tainted  by  impurities,  so  that  the  gas  used  for  making 
pure  chemicals  and  for  aerating  mineral  waters,  beer,  wines, 
&c.  is  now  generally  obtained  in  Germany  from  the  decom- 
position of  magnesite,  or  still  more  from  natural  carbonic 
acid  springs,  which  exist  abundantly  in  the  Lower  Rhine 
region,  between  Mayence  and  Cologne.  Many  of  the 
springs  have  been  known  for  centuries,  but  their  impor- 
tance as  sources  of  carbonic  acid  dates  from  only  a  few 
years  ago,  when  the  process  of  condensing  the  gas  into 
liquid  form  was  perfected,  and  it  became  thereby  a  cheap 
and  convenient  commercial  product. 

1.  Natural  Carbonic  Acid. — There  are,  in  the  Lower 
Rhine  country,  hundreds  of  springs — including  such  well- 
known  sources  as  the  Apollinaris,  Silt,  rs,  Kronthal,  Ems, 
and  Nauheim  springs — which  yield  waters  more  or  less 
overcharged  with  carbonic  acid  gas.  Where  the  gas  is  in 
excess,  it  escapes  in  the  ebullition  of  the  fountjiu,  which, 
being  securely  inclosed,  the  surplus  gas  is  collected  and 
either  condensed  into  liquid  dioxide  or  used  directly  for 
impregnating  natural  mineral  water-  which  have  other 
valuable  qualities,  but  are  deficient  in  effervescence.  Where, 
as  is  often  the  case,  the  water  is  impure  or  wanting  in 
medicinal  qualities,  it  is  run  to  waste,  and  the  spring  utilised 
only  for  its  carbonic  acid  gas. 

From  the  time  when  the  manufacture  of  liquid  carbon 
dioxide  became  an  established  industry,  the  supply  of  gas 
from  natural  springs  became  inadequate,  and  recourse  was 
had  to  artificial  borings.  The  first  artesian  well  for  this 
purpose  was  sunk  at  Burgbrohl,  a  few  miles  westward  from 
the  Rhine,  below  Coblenz,  in  1883,  and  was  only  5i  ins.  in 
diameter.  At  a  depth  of  171  ft.,  a  vein  was  reached,  from 
which  spouted  up  a  stream,  35  ft.  in  height,  that  yielded 
10s  galls,  of  water  per  minute  and  375  galls,  of  dry 
carbonic  acid  gas.  It  continued  to  flow  at  this  rate  until 
1891,  a  period  of  eight  years,  during  which  time  there 
was  condensed  from  the  gas  of  that  single  well  1,394,800 
lb.  of  liquid  carbonic  acid.  Its  yield  was  regular  and 
constant  until  1891,  when  a  similar  well  was  bored,  still 
deeper,  at  a  distance  of  130  ft.  from  the  original  one. 
This  tapped  the  same  source  of  supply,  and  from  that  time 
the  older  well  declined  somewhat  in  its  yield,  but  it  is 
still  in  use.  Since  then  other  wells  have  been  bored  at 
various  points  in  the  surrounding  region,  notably  at 
Honningen  and  Liuz,  near  Coblenz,  and  within  the  past  few 
weeks  a  remarkable  one  has  been  opened  at  Hcrste,  near 
Driburg,  in  the  north-eastern  part  of  Westphalia. 

It  was  noticed  some  time  ago  that  gases  which  would 
extinguish  a  lighted  match  or  caudle  were  rising  front 
holes  and  crevices  in  the  ground,  and  that  the  small  pools  of 
water  thereabouts  were  frequently  in  ebullition.  Boring 
was  accordingly  begun,  and  at  a  depth  of  25  ft.  the  outflow 
of  gas  became  so  profuse  that  the  workmen  were  in  danger 
of  suffocation.  Means  were  adopted  to  divert  this  outflow, 
and  the  boring  proceeded  until,  at  a  depth  of  438  ft.,  there 
was  an  explosion.  Bore  dust,  pebbles,  &c.  were  blown  out 
to  a  height  of  70  ft.,  accompanied  by  a  stream  of  gas  so 
powerful  that  the  roar  of  its  escape  could  be  heard  at  a 
long  distance.  Thus  far  the  well  had  been  quite  dry,  and 
work  was  continued  under  great  difficulties,  until,  at  a 
depth  of  4S5  ft.,  a  vein  of  water  was  struck,  which  rushed 
out  as  finely-atomised  spraj-  to  a  height  of  nearly  100  ft., 
yielding  88  galls,  of  water  per  minute.  The  well  "has  since 
been  cased  with  an  iron  pipe,  which  conducts  the  outflow 
into  a  large  reservoir,  where  the  water  separates  by  gravity 
from  the  gas,  which  is  then  forced  into  compressors  and 
condensed  to  liquid  carbonic  acid.  One  measure  of  liquid 
contains  430  measures  of  gas. 


This  well  is  interesting  as  an  illustration  of  the  fact  that, 
as  usual,  the  strata  through  which  it  was  bored  have  no 
apparent  relation  to  the  gas  which  it  yields.  The  conclu- 
sion is  inevitable  that  the  carbonic  acid  is  developed  at  a 
great  depth,  and  wholly  independently  of  the  overlying 
geological  strata,  through  which  it  escapes  to  the  surface. 

The  present  market  price  of  liquid  carbonic  acid  con- 
densed from  natural  gas,  and  supplied  by  the  above  method, 
is  11  cents  per  kilo.,  equal  to  5  cents  per  American  lb. 
From  this  general  rate  there  is  granted  a  discount  of  some- 
thing more  than  half  a  cent,  per  kilo,  to  customers  whose 
orders  aggregate  more  than  500  kilos.  (1,102  lb.)  within  a 
/calendar  year.  This  discount  is  2i-  cents  per  kilo,  to 
consumers  of  1,000  kilos.,  and  4  cents  per  kilo,  to  con- 
sumers of  5,000  kilos,  or  more  per  year.  It  will  thus  be 
seen  that  large  purchasers,  who  buy  for  their  own  use  or 
for  export  more  than  5  tons  of  acid  from  the  same  syndicate 
I  within  a  year,  can  obtain  ii  for  a  minimum  price  of  about 
7  cents  per  kilo.  (3-17  cents  per  lb.).  Rates  like  these  for 
carbonic  acid  of  warranted  purity  naturally  control  the 
market,  and  have  contributed  largely  to  the  greatly  increased 
use  of  this  material  during  the  past  10  years. 

The  use  of  carbonic  acid  in  connection  with  beer  is  as 
follows  : — The  thing  desired  was  a  latent  and  easily  con- 
trolled force  which,  without  injuring  the  quality  of  the 
bei  r,  should  lift  it  from  the  storage  .ask  in  the  cellar  to  the 
faucets  above,  where  it  is  drawn  for  consumption.  For 
this  purpose  the  flask  containing  the  liquid  dioxide  is 
connected  with  a  reservoir  which  is  provided  with  a  mano- 
meter and  adjustable  pipes  to  convey  the  gas  into  the  cask 
or  casks  in  which  the  beer  is  kept  on  draught.  These  con- 
nections being  adjusted,  a  small  quantity  of  acid  is  let  into 
the  reservoir,  where  it  expands  at  once  into  gas  with 
development  of  cold.  When  the  manometer  shows  a 
pivsMire  of  2  atmospheres,  the  supply  of  acid  is  shut  off, 
and  the  generated  gas,  passing  through  the  pipe  into  the 
cask,  acts  as  a  steady,  automatic  power  to  force  the  beer  up 
to  where  it  is  drawn  for  use.  Air  used  in  this  manner 
requires  to  be  condensed  by  mechanical  power,  and,  more- 
over, ferments  and  otherwise  injures  the  beer.  Carbonic 
acid,  on  the  other  hand,  not  only  furnishes  spontaneously 
any  required  degree  of  pressure,  but  adds  an  important 
element  to  the  beer  itself,  supplying  any  deficiency  in 
effervescence,  preserves  the  beer  fresh  and  sparkling,  and 
enables  the  contents  of  each  cask  to  be  used,  unimpaired  in 
quality,  down  to  the  last  half  pint. 

2.  Artificial  Mineral  Waters.— For  fortifying  and  re- 
charging natural  mineral  waters  which  are  deficient  in 
carbonic  acid,  the  natural  dioxide  gas  is  usually  employed 
directly  at  the  spring,  without  condensation  to  "liquid  form, 
and  for  this  purpose  it  is  superior  to  gas  prepared  by  any 
artificial  method.  But  for  the  manufacture  of  soda  and 
other  artificial  waters  that  are  made  from  ordinary  or 
distilled  water,  the  liquid  dioxide  condensed  from  natural 
gas  has  one  defect,  viz.,  it  contains  a  small  percentage  of 
atmospheric  air,  which,  when  present,  prevents  the  perfect 
combination  of  the  carbonic  acid  gas  with  the  water,  and 
inclines  the  gas  to  escape  too  readily  when  the  bottle' con- 
taining the  aerated  water  is  opened.  For  this  sole  reason, 
the  principal  maker  of  artificial  so. la  and  other  sparkling 
waters  in  Frankfort  uses  carbonic  acid  gas  made  by  treating 
magnesite  with  pure  sulphuric  acid. 

Hydrobromic  Acid,  Concentrated;  Xotc  on.     Chas.  T. 
Tyrer.     Pharm.  J.  1896,  94. 

The  author  states  that,  owing  to  the  complaint  that  the 
concentrated  acid  of  sp.  gr.  1-275  has  a  smell  of  sulphurous 
acid,  a  careful  examination  of  the  acid  was  made,  but  no 
sulphur  compounds  could  be  detect./.  1.  A  sample  of  the 
acid  of  sp.gr.  1-640  was  re-distilled  until  colourless.  It 
was  tree  from  sulphurous  acid  and  bromine,  though  smelling 
remarkably  like  the  former.  Hydrobromic  acid  of  sp.  gr! 
1-25  and  upwards,  attacks  glass  rapidly,  and  the  silica 
when  once  dissolved  does  not  separate  out  readily  on 
dilution,  but  only  on  neutralising  the  acid.  The  author 
concludes  that  a  sp.  gr.  of  1  -25  is  the  highest  concentration 
possible  for  a  really  reliable  acid  ;  acids  of  higher  specific 
gravity  rapidly  change  colour,  and  contain  silica. — A.  8. 
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Hypophosphorous  Acid,  Note  on.    Chas.  T.  Tyrer.    Pharrn. 
J.  1896,  94. 

The  author  considers  the  method  of  preparing  this  acid 
from  its  calcium  salt  (Lunan,  "  Year  Book  of  Pharmacy," 
1888,21  ;  Cooler's  "  Cyclopxdia,"  2,  1273)  unsatisfactory, 
as  calcium  sulphate  or  oxalate  (according  to  the  acid  used 
as  precipitant)  dissolves,  and  gradually  separates  out. 

As  potassium  tartrate  is  slightly  soluble  in  dilute  alcohol, 
the  same  objection  arises  with  file  D.S.P.  method,  which 
consists  in  decomposing  the  potassium  salt  \Mih  tartaric 
acid  and  separating  the  potassium  tartrate  with  alcohol. 

He  prefers  the  method  of  preparation  from  the  barium 
salt  by  careful  precipitation  with  sulphuric  acid  in  dilute 
solution.  The  aeid  prepared  in  this  way  dissolves  a  small 
quantity  of  BaS04,  hut  nothing  separates  out,  even  on  long 
standing;  this  aeid  also,  when  of  sp.  gr.  1  ■  137,  contains 
30  per  cent,  of  real  hypophosphorous  acid. 

Concentrated  hypophosphorous  acid  attacks  glass  and 
porcelain  much  more  readily  than  concentrated  phosphoric 
acid,  and  the  separation  which  sometimes  occurs  on  neutra- 
lisation is  due  to  silica. — A.  S. 

Ammoniacal  Gas  Liquor,  Desulphurising.     Chevalet. 
Eev.  Chim.  industr.  7,  [79],  203. 

See  under  III.,  page  645. 

Calcium  Acetate,  Analysis  of  Commercial.     E.  Barillot. 
Eev.  Chim.  industr.  7,  [79],  197. 

See  under  XXIII.,  page  680. 

Sulphur  Trust,  Sicilian  ;  Anticipated  Results  of.      U.S. 
Consular  Keports,  Aug.  1896,  773. 

See  under  Trade  Ken.,  page  683. 

PATENTS. 

Production  of  Bleach  and  other  Products,  Improved  Menus 
for  Treating  Sodium  Chloride  for  the.  L.  Blackwell, 
Stoke  Newington  Common,  Middlesex,  ling.  Pat.  14.122, 
July  24,  1895. 

"  EupiON,"  a  liquid  resulting  from  the  distillation  of  animal 
matters,  is  mixed  with  a  stated  proportion  of  sodium 
chloride,  "  and  a  solution  of  '  eupion  '  and  chlorine  is,  it  is 
alleged,  formed  by  the  absorption  of  the  latter  by  the  former. 
This  solution  is  then  poured  off,  leaving,"  it  is  stated. 
"  the  sodium  remaining  in  the  vessel."  The  eupion  solution 
of  chlorine  is  heated,  and  the  chlorine  evolved  may  be 
passed  over  slaked  lime  to  obtain  bleaching  powder. 
Carbonic  acid  may  be  passed  into  the  mixture  of  eupion 
and  salt  "to  lib-rate  chlorine,"  it  is  .said,  aud  ''obtain 
sodium  carbonate.'' — E.  S. 

Ammonium  Carbonate  and  Acid  Ammonium  Carbonate, 
The  Manufacture  of  from  certain  H'asre  or  By-Products 
[  Waste  Kiln  and  Blast-Furnace  doses],  and  Apparatus 
for  Use  in  such  Manufacture.  II.  R  Levis,  London. 
Eng.  Pat.  14,618,  Aug.  1,  1895. 

Thk  waste  gases  from  kilns,  blast  furnaces,  or  the  like,  after 
passage  through  water  or  other  cleansing  liquid,  are  forced, 
with  the  gases  produced  iu  the  distillation  of  gas-liquor, 
with  steam  into  suitable  condensers,  where  crystalline 
ammonium  salts  are  formed.  A  "continuous  still"  is 
preferably  used  in  distilling  the  gas-liquor,  to  prevent  the 
formation  of  a  solution  of  ammonium  carbonate  as  a 
distillate,  which  is  liable  to  decompose.  The  residual 
are  washed  to  prevent  waste  of  ammonia.  The  ammouium 
salts  obtained  are  exposed  to  a  current  of  air  to  remove 
any  sulphide  ;  or  they  are  washed  with  a  little  water  and 
dried,  thus  insuring  that  any  ammonium  carbamate  present 
is  converted  into  carbonate,  according  to  the  equation 
COO'H2)<>NH,  +  HjO=  (NH4)jCOa,  and  this  carbonate 
is  converted  into  the  more  stable  bicarbonate  by  contact 
with  carbonic  acid  in  presence  of  moisture,  or  bypassing 
air  or  other  gas  over  it,  in  the  latter  case  with  evolution 
of  ammonia,  which  is  collected. — E.  S. 


Formates  and  Nitrites,  Impts.  in  the  Preparation  or 
Manufacture  of.  M.  Goldschmidt,  Charlottenburg, 
Germany.     Eng.  Pat.  17,066,  Sept.  12,  1895. 

It  is  known  that  a  formate  is  produced  when  carbonic  oxide 
gas  is  passed  over  soda  (or  preferably  soda  lime)  heated  to 
about  230°  C,  and  the  inventor  finds  that  the  reaction  is 
greatly  facilitated  by  conducting  the  process  under  pressure. 
To  prepare  a  nitrite,  a  mixture  of  a  nitrate  and  formate  is 
heated  to  fusion.  With  sodium  salts  aud  free  alkali,  the 
reaction  is  represented  by  the  equation  — 

NaN(>,+  NaCOOH  r.Viim     NaNO..  \  XaX'0:,  +  H.,0. 

Instead  of  first  preparing  n  formate  and  then  using  the 
formate  to  obtain  a  nitrite,  the  latter  may  he  obtaiued  iu  a 
single  process,  by  simply  passing  carbonic  oxide  over  a 
mixture  of  a  nitrate  and  corresponding  hydroxide,  according 
to  the  following  equation,  in  which  "  M  "  may  he  sodium  01 
other  suitable  metal:  — 

MNO.  +  2MOH  +  CO  =  MNOa  +  M„CO:l  +  HX>. 

The  mixture  exposed  to  the  action  of  the  gas  is  first 
heated  gently  until  it  will  absorb  no  more  COj  the  gas  is  then 
withdrawn,  and  the  temperature  raised  to  the  point  of 
incipient  fusion  of  the  mixture,  under  which  conditions,  the 
transformation  into  nitrite  takes  place  quantitatively. — E.  S. 


Cyanides  and  other  Compounds,  Improved  Process  for  the 
Extraction  of  from  Illuminating  and  other  Gases.  I'. 
Livesey,  London.     Kug.  Pat.  18,334,  Oct.  1,  1895. 

See  under  II.,  page  644. 

Sulphurous  Acid  and  other  Gases  or  Fumes,  Method  of  and 
Apparatus  for  Washing  and  Compressing.  E.  l'orak, 
Ki.iiberg,  Bohemia.     Eng.  Pat.  12,643.  June  9,  1896. 

See  under  I.,  page  641« 


v  ill -GLASS.  POTTERY.  ENAMELS. 

Coloured  Pictures,  Writing,  or  the  like  [Indestructible']  on 
Glass,  Porcelain,  Enamel,  or  Sheet  Iron  ;  Impts.  in  or 
appertaining  to  the  Process  for  the  Production  of. 
E.  Albrecht.  Liverpool.  From  W.  Knapp,  Hamburg, 
Germany.     Eng.  Pat.  24,283,  Dec.  18,  1S'.).">. 

Tin:  present  process  is  intended  as  an  improvement  on  Eng. 
Pat.  13,838  of  1893,  and  is  carried  out  as  follows: — 
25 — 35  grms.  of  pure  caustic  soda  or  potash  aie  melted 
together  with  25 — 35  gnus,  of  lime,  7 — 13  grms.  of  sulphate 
of  soda,  3 — 7  grms.  of  sulphate  of  magnesia,  and  125 — 
1,000  grms.  of  water-glass  of  38  per  cent.  "  The  solution  is 
thoroughly  mixed,  and  may,  if  desired,  be  allowed  to  stand 
long  enough  to  clear."  It  is  used  for  printing  any  device  on 
bottles  or  other  objects  of  gla-s,  porcelain  or  enamel,  from 
a  rubber  plate  in  relief.  The  imprint  ou  the  bottle  is 
covered  with  any  suitable  coloured  powder,  or  powders  for 
the  production  of  several  colour-,  and  the  bottle  with  its 
device  is  healed  to  as  high  a  temperature  as  is  feasible. 
An  indestructible  label  is  said  to  be  thus  produced. — 1!.  B. 

PATENT. 

Coating  [  Insulating']  fa-  the  Inferior  of  Metal  Vessels, 
Improved.  ('.  P.  Hohenberg,  Wittstock-in-the-Mark, 
Germany.     Eng.  Pat.  12,163,  .June  .'!.  1896. 

Tut:  surface  of  the  vessel  i-  Coated  three  times  with  a 
paste  of  "permanent  white"  (BaSO,)  and  albumin  pre- 
pared iu  the  cold,  the  mixture  being  coagulated  by  heat 
after  each  addition.  The  object  is  to  protect,  by  insulating 
the  metal  surface,  any  articles  of  food,  &e.  that  may  be 
placed  in  such  vessels  from  metallic  contamination  through 
oxidation  ;  aud  the  composition  is  stated  to  be  specially 
useful  in  the  case  of  aluminium  ware. — E.  H.  E. 
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IX.-BUILDING  MATERIALS.  CLAYS, 
MORTARS.  AND  CEMENTS. 

Brickwork  constructed  in  Frosty  Weather,  Durability  of. 
Thoniud.  Zeit.  189(5,  20,  222. 

I.\  a  series  of  experiments  carried  out  at  Biga  it  was  found 
that  — 

1.  Brickwork  constructed  in  cold  weather,  using  ordinarv 
mortar  prepared  with  warm  water,proved  very  unsatisfactory 
in  point  of  resisting  power ;  nor  was  any  improvement 
effected  by  dissolving  in  the  water  \  per  cent,  of  calcium 
chloride. 

2.  Excellent  results  were  obtained  when  the  mortar  was 
produced  with  warm  water  containing  in  solution  1|  per 
cent,  of  common  salt. 

o.  The  addition  of  freshly  slaked  lime  to  ordinary  mortar, 
resulted  in  a  satisfactory  degree  of  durability  ;  but  still 
better  results  were  obtained  by  the  exclusive  use  of  freshly 
slaked  lime,  especially  when  employed  in  conjunction  with 
calcium  chloride. 

4.  An  admixture  of  Portland  cement  with  common 
mortar  increased  its  resisting  power  to  frost. 

5.  The  best  results  were  obtained  with  a  mixture  of 
Portland  cement  and  5  parts  of  sand. — II.  T.  P. 

Fireproof  Mill,  rials  [Building],  Estimation  of  Alkalis  in. 
C.  Heinhardt.     Stahl  u.  Kisen.  189.;.  16,  448. 

See  under  XXIII.,  page  67.">. 

Mortar,  The  Analysis  of.   TV.  J.  Dibdin  and  It.  Grimwood. 
Analyst,  1896,  197—201. 

See  under  XXIII. ,  page  675. 

PATENTS. 

Portland  Cement,  Pigments,  and  the  like  ;  Impts.  [Modified 
Apparatus']  in  the  Manufacture  of  Finely  Pulverised 
Substances  for  Use  in  the  Production  of.  A.  Patrick, 
Glasgow.     Eng.  Pat.  16,962,  Sept.  II,  1895. 

The  present  patent  relates  to  a  device  intended  to  improve 
the  apparatus  described  in  Eng.  Pat.  21,292  of  1893.  The 
essential  difference  consists  in  the  use  of  a  revolving  cylin- 
drical sieve  with  an  air  blast. — B.  B. 

Wood,  Impts.  in  the  Treatment  of  [Preserving  and 
Stopping  Shrinkage],  A.  de  Sainte- Marie  and  A.  A. 
Hoffmann.     Eng.  Pat.  20,246,  Oct.  26,  1895. 

The  design  of  the  patented  process  is  to  permit  "  of  rapidly 
stopping  the  shrinkage  which  wood  slowly  undergoes  when 
drying  in  the  air."  This  result  is  said  to  be  attained  by 
immersing  the  wood  in  a  liquid  such  as  solutions  of  calcium 
or  magnesium  chloride,  acetates  or  nitrates  of  the  alkalis, 
and  heavy  mineral  oils,  and  raising  the  temperature  of  the 
bath  to  100°  C.  or  higher.  After  treatment  for  a  length  of 
time  depending  upon  the  thickness  of  the  boards  or  blocks, 
the  wood  is  removed  and  the  salt  with  which  its  outer 
portions  are  impregnated  is  removed  by  washing.  Wood 
may  be  treated  in  the  manner  described  "in  an  open  vessel 
or  under  pressure. — B.  B. 

Weatherproof  Gypsum,  Stone  or  Bricks  ;  Process  for  the 
Mamtfacture  of.  P.  Kleber,  Saarbriicken,  Germain. 
Eng.  Pat.  13,187,  June  15,  1896. 

"Ten  parts  of  sifted  ashes,  potash,  and  other  alkaline  I 
carbonates  are  mixed  in  the  dry  state  with  1  part  of  a  i 
mixture  consisting  of  80  parts  of  gypsum  and  20  parts  of 
hydraulic  lime."  The  product  is  kneaded  with  "  saturated 
gypsum  water  acidulated  with  5  per  cent,  of  sulphuric 
acid,"  and  is  moulded  into  bricks,  which  are  dipped  into 
"a  saturated  solution  of  alum  or  other  alumina  or  alum 
earth  which  has  been  acidulated  with  one-third  of  sulphuric- 
acid."  The  resulting  blocks  are  dried,  and  are  said  not  to 
■effloresce  or  disintegrate  by  the  action  of  weather. — B.  B. 


Peat  and  other  Ligneous  Substances  for  Producing  Paring 
Blocks,  Slabs.  Tiles,  Slates,  Conduits,  and  Fuel ;  New 
or  Improved  Process  for.  B.  V.  Strong,  London.  En°- 
Pat.  13,049,  June  20,  1896. 

Dry  peat,  sawdust,  or  similar  material  is  ground  and  mixed 
with  20 — 30  per  cent,  of  lime  or  magnesia,  and  the 
mixture  is  treated  with  10  per  cent,  of  pyroligneous  acid. 
The  product  is  pressed  into  blocks,  cooled  by  a  fan,  and 
is  then  ready  for  use  as  paving,  either  in  block  form  or 
in  powder,  applied  in  the  manner  adopted  for  asphalt. 
1  "i- fuel,  1 — 2  per  cent,  of  lime  maybe  used  and  5  per 
cent,  of  pyroligneous  acid  ;  or  a  peat  coke  may  be  made 
by  adding  to  the  mass,  before  compression,  3 — 5  per  cent, 
of  silicate  of  soda  in  aqueous  solution,  pressing,  and  cokimr. 

— B.  B.  r' 

X.-METALLURGY. 

Metals  (Sou-Ferrous),  Annual  Report  on  Progress  in  the 
Extraction  of.  C.  Schnabel.  (hem.  Zeit.'  1896,  20 
595—599. 

Zinc. — In    treating   zinc    ores    electrolvtically,   the    main 
endeavour  has  been  to  obtain  solid  metal,  free  from  slime. 
So   far,   however,   the   process   has  not  been  successfully 
applied  to  the  extraction   of  zinc  from    rich  ores,  although 
it  is  used  to  recover  the  metal  as  a  by-product  from  pyrites 
and  argentiferous  galena  or  blende.     For  the  treatment  of 
burnt  pyrites,  the  processes   of  Hopfner  (who  converts  the 
zinc  into,  and  electrolyses,  the  chloride)  and  v.  Kittler  are 
used.      For  the   other  ores  named,  the  methods  of   Ash- 
croft,  Hopfner,  Siemens  and  Halske,  and  Pape  are  available ; 
the    two    former  use  chloride   solutions,  the    two    latter 
sulphates.     The   Ashcroft  process  is  in   use  at   Newcastle 
(N.S.W.)  in  connection  with  Broken  Hill  ore.     The  ore  is 
roasted  and  leached  with   ferric   chloride,  which  gives  zinc 
chloride  and  ferric  hydroxide  ;  on  electrolysis  of  this  a  com- 
pact  zinc   is  deposited,   and  the   solution  is    regenerated. 
The  residue,  containing  less  than  one-third  of  the   original 
zinc,  is  smelted  for  argentiferous  lead  in  blast  furnaces,  the 
ferric  oxide  assisting  as  a  flux  for  silica.     In  electrolysing 
iron  anodes  are  first  used,  so  that  ferrous  chloride  may  be 
formed,  and  then  carbon  anodes  are  substituted,  in   order 
that   the   liberated   chlorine  may  peroxidise  the  iron  salt- 
Between   the   electrodes   there  "is    a   canvas   partition,    to 
prevent  the  access  of  iron  solution  to  the  cathode,  and  the 
zinc  liquors  are  circulated  first  through   the  cathode  com- 
partment, and  then,  when  nearly  freed  from  zinc,  through 
the   iron  and    carbon    anode   compartments    successively ; 
they   are   finally  returned   to    the   ore-leaching   vats.     By 
maintaining  a  rapid  circulation  and  a  higher  level  of  liquid 
in  the  cathode  chamber  than  in  that  containing  the  anodes, 
the  ferrous  liquor  is  excluded  from  the  former,  and  the  zinc 
is  therefore  practically  free  from  co-deposited  iron.     The 
metal    is    re-melted.      The    electrodes   in    each    bath   are 
placed  parallel,   but    the    baths    themselves  are    coupled 
up  in  series.     The  current  strength  used  is  50—55  amperes 
per  sq.   m.   at    1-1   volt  pressure  in   the  baths   with   iron 
anodes,  and  2-7  volts  in  the  others ;  and  the  expenditure  of 
coal  under  the  boilers  is  equal  to  from  3  to  4  parts  by  weight 
for  1  part  of  zinc  recovered.     The  chief  cost  in  this  pro- 
ess  is  in   the  consumption  of  anode  iron,  which   amounts 
to  67  parts  by  weight  per  100  parts  of  zinc.     The  electro- 
lytic refining  of  zinc  containing  lead,  is  practised  at  Ilsen- 
burg ;  but  the  extraction  of  zinc  from  alloys  of  zinc,  lead, 
and  silver  at  Hoboken  (Antwerp)  is  diminishing  in  favour, 
the  distillation  of  the  zinc  from  the  alloy,  followed  by  the 
separation  of  the  silver  and  lead,  having  "been  found  more 
advantageous.     The  market  for  zinc  salts  is  very  limited ; 
but  the  sulphate  is  made  at  Julinshutte,  and  Sopbienhutte' 
(Goslar),  by  leaching  roasted  mixtures  of  galena,  blende, 
and  pyrites  in  rotating  iron  drums.     The  conversion  of  zinc 
sulphate  into  oxide  has  not  yet  been  economically  effected. 
In  the  dry  way  it  is  well  known  that  blast  furnaces  yield 
only  a  pulverulent  deposit  of  zinc.  Biewend's  process  (Chem. 
Zeit.  1 895, 19, 1357 ;  this  Journal,  1 895, 663),  which  consists  in 
heating  blende  with  metallic  iron  in  the  blast  furnace,  tapping 
out  the  iron   sulphide  with   the  slag,  and  passing  the  zinc- 
bearing  gases  through  a  condenser  filled  with  glowing  coal, 
is  not  likely  therefore  to  yield  the  metal  in  a  satisfactory 
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condition.  In  tliis  process  the  sulphide  of  iron  is  roasted 
to  oxide,  and  the  latter  is  reduced  to  the  metallic  state  for 
use  again.  N<>  large-scale  experiments  have  as  yet  been 
instituted.  Lynen's  condensing  plant,  in  which  several 
zinc  retorts  are  connected  with  a  single  condensing 
chamber,  cooled  to  415 — 550  C.  by  means  of  air-cir- 
culating pipes,  and  with  a  layer  of  liquid  zinc  upon  the 
floor,  has  not  yet  come  into  use.  Steger  (Preuss. 
Ministerial  ZeitS.  1894,  163)  substitutes  magnesia  for 
clay  in  the  manufacture  of  retorts,  producing  vessels 
■which  have  a  higher  thermal  conductivity  and  less  per- 
meability to  zinc  vapour.  These  l-'raucisei  retorts,  as  they 
are  termed,  are  under  trial  in  Silesia,  and  the  original 
difficulty,  introduced  by  the  susceptibility  of  the  magnesia 
to  changes  of  temperature,  is  said  to  have  been  successfully 
met. 

Gold. — The  Siemens-Halske  electrolytic  process  for  the 
recovery  of  gold  from  cyanide  liquors  is  in  use  by  the 
Rand  Central  Ore  Reduction  Co.  at  Johannesburg,  and 
thereby  70  per  cent,  of  the  precious  metal  in  the  ore  is 
recovered.  The  electrolytic  separation  of  gold  and  silver 
has  been  successfully  practised  at  Pittsburgh  and  St.  Louis, 
U.S.A.,  and  at  I'inos  Altos  in  Mexico,  and  more  recently 
at  the  Deutsch.  Gold-  u.  Silb.-Scheideanstalt,  Frankfort-on- 
Maine. 

Silver. — The  Rossler-Edelmann  process  for  the  desilver- 
ing  of  lead  by  zinc  containing  aluminium,  followed  by 
electrolysis  of  the  resulting  zinc-lead  silver  alloy  has  been 
given  up  in  Lautental  in  favour  of  the  old  process,  and  is 
but  little  employed  in  Iloboken.  The  zinc  skimmings  of 
the  Parkes  process  are  now  distilled  in  the  United  States 
in  petroleum-fired  retorts.  The  treatment  of  argentiferous 
and  auriferous  anode  slimes,  consists  usually  iu  obtaining 
the  precious  metals  in  alloy  with  lead.  Where  this  cannot 
be  done,  the  slimes  are  treated  in  the  wet  way,  and  are 
either — (1)  stirred  with  silver  sulphate  solution,  which 
causes  the  copper  to  dissolve  and  precipitate  an  equivalent 
of  silver;  or  (•->)  they  are  digested  with  dilute  sulphuric 
acid  in  the  presence  of  air,  to  oxidise  and  dissolve  copper  ; 
or  (3)  they  are  boiled  with  strong  sulphuric  acid,  which 
dissolves  both  silver  and  copper,  and  leaves  the  gold 
untouched  j  or  (4)  the  slimes  are  cast  into  anode  plates 
and  treated  by  electrolysis. 

Nickel. — In  separating  the  copper  and  nickel  from  rich 
mattes  obtained  from  the  Bessemer  converter,  the  Orford 
Copper  Co.  (U.S.A.)  remelts  the  matte  in  blast  fur- 
naces with  sodium  sulphate  and  carbon.  The  resulting 
sodium  sulphide  unites  with  copper  and  iron  sulphides  to 
form  a  matte  that  retains  but  little  nickel,  the  greater  por- 
tion of  that  element  concentrating  in  a  second  matte  which. 
being  heavier,  is  found  below  the  former.  Emmens' pro- 
cess of  separating  copper  from  nickel  mattes  by  chloridising 
roasting  is  not  suitable  for  material  containing  much 
copper,  as  the  extraction  of  the  copper  is  then  incomplete  : 
for  example,  at  Youngwood,  I'.S.A.,  a  matte  containing -Jo 
per  cent,  of  Cn,  failed  to  give  up  the  whole  of  that  amount. 
Basse  and  Selve  Q  hem.  Zed.  1892,16,  1"25)  patented  a 
process  for  electrolysing  nickel  salts,  consisting  in  adding 
organic  compounds  (tartaric  or  citric  acids,  glycerin,  or 
dextrose)  to  maintain  the  oxides  in  solution,  and  then  an 
excess  of  caustic  alkali,  electrolysing  the  bath  with  a 
current  of  0-3 — 1-0  ampere  per  sq.  dm.  In  this  way,  iron, 
cobalt,  and  zinc  were  deposited  at  the  cathode,  whilst  the 
nickel  remained  dissolved,  or  partly  precipitated  as  by 
droxide,  according  to  the  concentration  of  the  bath. 
Ammonium  carbonate  was  afterwards  added  to  the  hath, 
in  quantity  sufficient  to  carbonate  the  whole  of  the  caustic 

alkali,  anil  the  nickel  was  then    obtained  on  the  cathode   bj 

electrolj  sis. 

Copper.  —  In  the  roasting  of  ores  in  districts  where 
wage's  are  high,  furnaces  with  mechanical  -lining  are 
rapidly  superseding  those  which  require  hand  labour ;  in 
the  United  States,  besides  rotating  cylinders  with  con- 
tinuous feed,  the  t  rilara  -Brown,  the  Pearce,  the  Keller- 

Gaylord,    and   the    BrOWD    horse-sl niriu.-s    are   lurgeh 

employed.     The  electrolytic   refining  per    is    now 

greatly  facilitated  by  the"  use  of  compressed   air,  according 
to  the  systems  of  C.  and   11.  Borchers,  aid   Siemens  a*d 

ilalskc.     The    air    is    introduced    under    pressure    through 


lead  pipes,  terminating  in  glass  jets  near  the  bottom  of  the 
vat  ;  by  this  means  arsenic  aDd  iron  are  both  precipitated 
(as  arseniate  of  iron),  the  liquid  is  circulated,  and  the 
current  density  may  be  safely  increased  from  30 — 50 
to  '  10  amperes  per  sip  m.  When  the  electrolyte  is 
saturated  with  bismuth  anil  antimony,  taken  Dp  from  the 
anode,  it  must  be  removed,  and  treated  with  copper  oxide 
or  basic  copper  salts  in  a  separate  vessel,  a  current  of  air 
being  meanwhile  passed  through  the  liquid.  After  nitra- 
tion and  acidification  the  liquid  is  used  again.  The  Harden 
process  has  not  been  extended  in  the  United  States,  and  the 
process  of  Smith  and  Randolph  has  but  a  limited  application. 
In  all  three  processes  the  raw  copper  plates  must  necessarily 
be  of  equal  tliiekucss,  which  necessitates  costly  preparation 
by  rolling  and  cutting  to  size;  but  even  then  there  are 
irregularities  in  the  plates  for. which  allowance  cannot  be 
made.  The  advantage  of  the  processes  consists  in  the 
rapidity  of  the  solution  and  the  moderate  thickness  of  the 
plates,  entailing  only  a  comparatively  small  locking  up  of 
capital.  In  Baltimore,  Hayden's  process  is  in  use,  and 
by  it  plates  G-44  mm.  thick  are  treated  iu  Ii'  days  with  a 
current  of  160  amperes  per  sq.  iu.  The  three  processes 
have  not  been  used  in  Europe. 

Aluminium.  — Bucherer,of  Cleveland  (Chern.  Zeit.  1892,16, 
1  7t'i4  ;  see  also  this  Journal,  1S93,  272),  and  the  Aluminium 
Industrie  Gesellschaft  Neuhausen  (Cheui.  Zeit.  1S*J3,  17, 
1006)  electrolyse  aluminium  sulphide, either  t,iu  the  latter  pro- 
cess) alone  or  in  a  bath  of  alkaline  or  alkaline  earth  chlorides 
or  fluorides,  the  electrolyte  being  heated  cither  by  the  current 
or  by  external  firing.  For  an  externally-tired  bath  of  the 
sulphide  in  sodium  or  potassium  chloride,  a  current  pressure 
of  2', — 3  volts  suffices,  whilst  for  the  electric  heating  of  the 
mixture  by  the  electrolysing  current,  J  volts  are  required. 
The  bath  is  of  cast  or  wrought  iron  lined  with  carbon,  and 
the  upper  part  of  the  vessel  is  tilled  with  reducing  gasi 
Owing  tn  the  comparatively  low  temperature  which  suffice- 
for  the  purpose,  neither  the  carbon  anode  nor  the  lining  is 
attacked  by  the  sulphur  set  free,  and  the  aluminium  pro- 
duced is  exceptionally  pure.  The  chief  obstacle  so  far  to 
the  use  of  the  process  is  the  high  cost  of  the  aluminium 
sulphide.  —  W.  G.  M. 

Fibrous  Wrought  Ironand  Crystalline  Low  Carbon,  '/'It* 
Conditions  which  Cans..  W.  P.  Dnrpe.  .1.  Franklin 
Inst.,  1896,142,  110—148. 

The  difference  of  structure  of  wrought  iron  and  ingot  iron 
is  not  line  to  the  former   containing  a  smaller  percentage  of 

carbon,  for  in  many  samples  the  reverse  holds  g 1,  but  to 

the  existence  in  wrought  iron  of  interstitial  slag.  Wrought 
iron  of  truly  fibrous  structure  may.  without  suffering  mole- 
cular alteration,  yield  a  crystalline  fracture  when  subjected 
to  a  sudden  tensile  strain  (a  jerk),  or  to  a  sudden  com- 
pressive strain  ;a  jar).  The  appearance  of  a  crystalline 
fracture  is  due  to  the  rupture  of  the  material  of  the  test  piece 
in,  approximately,  a  single  plane,  whereas  the  same  metal 
ruptured  so  as  to  allow  the  interlocking  lamina-  to  slide  over 
each  other  before  severance,  exhibits  a  fibrous  fracture. 
The  formation  of  blowholes  in  steel  ingots  probably  arises 
from  the  entanglement  of  air  in  the  metal  as  it  is  poured 
into  the  ingot  mould,  the  distribution  of  the  air  thus 
entangled,  being  similar  to  that  observed  when  water  Bows 
from  a  trompe  into  a  receiver  already  containing  water. 
The  more  viscous  the  liquid  the  more  persistent  the  reten- 
tion of  the  bul. hies.  Water  vapour  thus  ,  m  ingled  in 
molten  ste.1  would  yield  hydrogen,  which  gas  is  actually 
found  in  the  hi.  wholes  of  steel  ingots.  The  mean  composi- 
tion ..f  gases  from  this  source  is  given  by  Mullet'  as 
II,  79  per  cent.,  N,  19  per  cent.,  ('(  1,  :'  per  cent.  ;  the  same 
authority  also  state,  that  lie  average  pressure  was  120  lb. 
per  sq."  in.  The  author  calculates  that  when  an  ingot 
Containing  an  average  number  of  blowholes  is  rolled  into  a 
bar,  a  disruptive  stress  (due  to  the  reduction  Of  the  areas  ol 

the  cylindi  ra  generated  by  the  extension  of  the  blowholes). 
of  132 '7  lb.  per  sq.  in.  may  be  produced.     In  unfavourable 

.as.s  this  internal  stress  may  rise  to  as  much  as  49,545  lb. 
per  sq.  in.,  i.e.,  to  a  point  above  the  elastic  limit  of  soft 
si.  I  II.'  dissents  from  the  idea  that  the  greater  strength 
of  Whitworth  '  fluid  compressed  steel"  is  due  to  the 
elimination    of   blowholes,   holding   rather  that  it    is  to  be 
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ascribed  to  the  forcing  of  the  molecules  of  the  metal  into 
more  intimate  contact,  as  in  forging.  Internal  fracture  of 
ingots  may  occur  in  reheating,  if  that  operation  be  rapidly 
performed,  for  the  expansion  of  the  exterior  may  set  up 
stresses  sufficient  to  determine  rupture  of  the  central 
portions.  The  persistence  of  such  cavities  in  the  finished 
forging  causes  mechanical  weakuess,  and  flaws  of  this  kind 
are  difficult  to  detect.  It  is  suggested  that  irregular  varia- 
tion of  the  electrical  resistance  of  a  given  bar,  te-ted  at 
different  points  on  its  length,  might  be  a  means  of  diagnosis. 

—15.  li. 

Tin  Smelting  at  Pulo  Brani,  Singapore.     J.  McKillop 
and  T.  F.  Ellis.     Proc.  Inst.  C.E.  75.  60—77. 

Ti\  smelting  in  the  Malay  Peninsula  has  been  until  recently 
■carried  out  in  a  primitive  manner  by  the  Chinese.  The 
enactment  of  regulations  for  the  preservation  of  forests 
threatens  the  Chinese  tin  smelter  with  extinction,  especially 
in  the  face  of  the  fact  that  European  companies  are  building 
modern  anthracite-smelting  works  in  the  district.  The 
present  paper  contains  a  full  description  of  one  of  these 
works  and  the  process  conducted  therein,  recently  staited 
near  Singapore.  The  ore  is  assayed  by  the  cyanide  process, 
and  its  value  is  determined  by  the  appearance  and  hardness 
of  the  button  in  addition  to  its  actual  weight.  Great 
attention  is  paid  to  the  preparation  of  the  ore  before 
smelting,  as  it  is  easier  to  produce  tin  of  good  quality  by 
eliminating  the  impurities  from  the  ore  tliau  by  smelting 
and  refining  the  metal.  The  chief  impurities  are  mispickel, 
copper  pyrites,  and  iron  pyrites.  Wolfram  is  never  entirely 
absent  and  causes  loss  of  tin  by  increasing  the  richness  of 
the  slags.  Arsenic,  sulphur,  or  copper  render  the  tin  useless, 
and  if  an  ore  contain  either  of  the  first  two,  it  is  roasted 
once  at  least.  When  roasted,  it  is  sluiced  and  sorted  into 
three  kinds,  which  are  treated  in  different  ways  according 
to  their  composition. 

The  metallurgical  processes  are  considered  in  four  parts, 
viz.  ■ — (A)  Smelting  ore,  with  the  production  of  rich  slag 
and  ore  metal  ;  (B)  Smelting  rich  slag,  with  the  production 
of  poor  slag  and  rough  metal ;  (C)  Treatment  of  poor  slag 
containing  tin  as  prill ;  and  (D)  ltefiniug  the  metal  products 
of  A,  B,  and  C. 

The  schema  of  smelting  is  shown  by  the  following 
diagram. 

Diagram  showing  the  Processes  of  Smelting. 
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at  Singapore  and  it  has  been  found  that  coal  of  good  quality 
may  replace  it.  The  amount  of  anthracite  required  is  1 7  •  I  I 
per  cent,  of  the  ore  but  10'0  per  cent,  more  than  this  figure 
must  be  used  if  other  coal  be  employed.  The  coal  first  tried 
was  Australian,  but  this  has  been  replaced  first  by  Japanese 
coal  and  latterly  by  that  from  the  Labuan  and  Tonkin 
coal-fields.  In  connection  with  the  smelting  a  regenerative 
furnace  of  the  Siemens  type  was  tried,  but  it  proved  unsuc- 
cessful owing  to  the  impossibility  of  keeping  the  chambers 
free  from  tin. — A.  W. 

Alloys  of  Iron  and  Antimony,  The  Density  of  and  the 
Mean  Specific  Heat  between  0  and  100°.  J.  Laborde. 
Oomptes  rend.  123,  (1896)  [4],  227. 

The  alloys  were  made  by  melting  pure  crystallized  autiuiouv 
in  a  brasqued  crucible  with  iron  wire  cut  into  small  pieces. 
When  the  iron  had  melted,  the  alloy  was  well  mixed  by 
agitating  the  crucible,  and  poured  out  into  an  ingot  mould 
where  it  cooled  rapidly.  In  the  following  table,  the  calcu- 
lated specific  heat  is  based  upon  the  values  obtained  for  the 
particular  metals  used,  viz.,  0- 1136  for  the  iron  and  0-0509 
for  the  antimonv . 


C  Refinery      Market 
I.    dross.  tin. 


The  recovery  of  the  prill  used  to  be  effected  by  crushing 
and  washing,  as  practised  in  Cornwall,  but  this  method  is 
now  abandoned  and  the  slag  is  re-melted  to  allow  the  metal 
to  sink  and  thus  separate.  The  liquation  method  is 
employed  for  refining.  The  consumption  of  iron  added  to 
the  slag  charges  is  4' 7  per  cent,  of  the  tin  obtained. 
Welsh  anthracite  is  the  best  reducing  agent  but  is  expensive 
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Almost  all  the  densities  are  equal  to  or  greater  than  that  of 
the  heavier  constituent,  iron,  showing  that  a  considerable 
contraction  had  occurred.  At  first,  the  density  rapidly 
increases  with  the  percentage  of  iron,  then  it  diminishes,  but 
more  slowly  ;  the  density  of  the  alloy  No.  4  is  abnormal. 

The  specific  heat  in  each  case  exceeds  the  calculated 
value,  the  differences  being  for  the  most  part  greater  than 
the  errors  of  experiment ;  alloy  No.  4  shows  the  greatest 
divergence.  The  composition  of  this  alloy  is  nearly  Fe3Sb4 
(38  per  cent.  Fe). 

The  results  in  general,  accord  with  the  observations  of 
M.  Weiss  who  showed  that  the  magnetic  properties  of 
these  alloys  increases  rapidly  when  the  proportion  of  iron 
either  exceeds  or  falls  below  that  corresponding  to  the 
alloy  Fe3Sb4. — L.  A. 

Aluminium,  Silver,  Gold,  Copper,  and  Platinum  •  Melting 
Points  of.  S.  W.  Holman,  K.  B.  Lawrence,  and  L.  Barr. 
Techn.  Quarterly,  1896,  9,  24-39. 

The  metals  used  in  this  investigation  were  extremely  pure 
with  the  exception  of  the  platinum  in  which  there  was  J- 
per  cent,  or  more  of  impurity.  The  meltiDg  points  were 
calculated  from  the  meaxirement  of  the  thermal  electro- 
motive force  of  a  couple  consisting  of  one  wire  of  platinum 
and  one  of  a  10  per  cent,  rhodo-platinum  alloy.  One 
junction  was  placed  in  the  melting  or  solidifying  metal,  the 
other  being  surrounded  by  ice.  The  battery  emoloved, 
consisted  of  iwo  Samson-Leelanche  cells,  and  the  E.M.F. 
wa8  measured  in  microvolts  by  the  Poggendorff  null  method. 
For  the  temperatures  required  to  be  known  for  the  equation 
the  authors  chose  zero  and  the  melting  points  of  sulphur 
and  of  pure  gold,  the  recent  work  of  Holborn  and  Wien 
being  taken  as  provisionally  correct  in  the  case  of  the  latter. 

The  following  melting  points   were  obtained  in  this  way : 

Aluminium,  6603 ;  silver,  970°  ;  gold,  1072°  ;  copper,  loV,  • 
platinum,  1760°.— C.  A.  M. 

Gold-Arsenic  Works  at  Bovisa,  Italy.     Eng.   and  Minin" 
J.,  Aug.  29,  1896,  201. 

The  works  at  Bovisa  (Milan,  Italy)  belonging  to  the 
Societa  Anonima  Ingeniere  L.  Vogel,  are  among  'the  most 
most   complete   of  their  kind  in  Europe.      The   principal 
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object  of  the  company  is  the  production  of  mineral  super- 
phosphate. The  phosphates,  amounting  to  about  75,000 
tons  yearly,  are  mostly  imported  from  South  Carolina,  and 
about  tin-  same  quantity  of  sulphuric  arid  is  produced  on 
the  premises  for  converting  the  phosphates  into  super- 
phosphates. 

For  the  production  of  sulphuric  acid  about  25  tons  per 
day  of  iron  pyrites  are  burnt  in  Etagen-Oefen.  Of  these 
25  tons,  15  ton-  conic  from  the  mine-  of  Agordo  (I'dinc), 
containing  from  2  to  .'i  per  cent,  of  copper,  which  i-  saved 
after  roasting  by  lixiviation.  The  remaining  10  tons  come 
from  the  Cani  mine,  in  the  neighbourhood  of  Mount  Rosa. 

Worked  for  free  gold  -iucc  the  time  of  the  Romans, 
this  mine  constantly  gave  good  returns  up  to  the  beginning 
of  this  century,  when  the  ore  having  suddenly  become 
very  refractory,  the  mine  was  shut  down. 

In  1887  the"  mine  was  leased  by  the  Societa  Anonima  L. 
Vogel.  The  problem  was  very  complex,  and  the  only  way 
to  make  the  concern  pay  was  to  utilise  all  that  the  ore  con- 
tained— sulphur,  arsenic,  and  gold.  The  plan  which  has 
been  carried  out  ever  since  is  a-  follows  : — 

The  ore  containing  enough  iron  pyrites  to  burn  by  itself 
in  the  Etagen-Oefen  is  sorted  out  and  sent  to  the  work-  at 
Bovisa  (distance.  J  miles  by  waggon  and  65  miles  by  rail- 
road) ;  the  poorer  ore  is  to  be  treated  at  the  mine  with 
cyanide. 

The  ore  going  to  Bovisa  contains  an  average  of  3 1  per 
cent,  of  sulphur,  10  to  12  per  cent. of  arsenic.  0'6  to  0-7  oz. 
of  gold,  and  2- 5  oz.  of  silver  per  ton.  This  ore  is  subjected 
to  a  first  roasting  in  Etagen-Oefen,  where  it  is  freed  from 
the  sulphur  and  arsenic.  Attached  to  the  roasting  furnace 
are  two  series  of  large  leaden  canals  through  which  the 
sulphurous  and  arsenious  acids  are  made  to  pass.  The 
sulphurous  acid  then  goes  to  the  lead  chambers  to  be 
converted  into  sulphuric  acid ;  the  arsenious  acid  condenses 
in  the  canals  in  the  form  of  a  reddish-white  slime. 

These  slimes  are  taken  out  from  time  to  time,  dried,  in 
order  to  be  subsequently  subjected  to  a  last  sublimation  so 
as  to  obtain  a  white  commercial  product  99  per  cent.  pure. 
So  far  no  difficulty  was  met  with,  but  as  soon  as  they  began 
the  sublimation  in  a  kind  of  Muffel-Ofen  troubles  began. 
The  -limes  were  found  to  contain  some  free  sulphuric 
acid  and  some  very  fine  particles  of  oxide  of  iron. 
Owing  to  the  presence  of  these  two  substances  it  was 
found  impossible  to  obtain  by  sublimation  a  pure 
product :  the  arsenious  acid  obtained  had  a  faint  reddish 
tint;  its  purity  was  never  more  than  90  per  cent.;  it  Mas 
not  entirely  soluble.  It  was  evident  that,  before  trying 
sublimation,  it  was  absolutely  necessary  to  get  rid  of 
the  free  sulphuric  acid  present.  They  devised  a  large 
agitator,  in  which  the  slimes  were  agitated  with  water, 
which  was  siphoned  off  after  letting  the  slime:  settle, 
and  the  operation  was  repeated  three  or  four  times,  lliis 
treatment,  although  long,  tedious,  and  expensive,  did  not 
give  the  wished-f or  results,  although  a  considerable  improve- 
ment was  shown  in  the  sublimation  of  the  slimes  thus 
treated.  After  trying  a  few  more  schemes  unsuccessfully, 
they  at  last  devised  a  method  which  was  the  simplest  of  all. 
They  built  a  large  rectangular  vat  of  bricks  with  a  false 
bottom,  and  a  quart/,  filter  on  its  top,  covered  with  per- 
forated sluets  of  lead.  The  slimes  coming  from  the 
labyrinth  are  thrown  into  ibis  vut,  ami  -[.read  evenly  all 
over  the  filter ;  then  water  is  allowed  to  percolate  slowh, 
through  the  mass;  the  free  sulphuric  acid  present  being 
thus  carried  out  through  the  false  bottom,  and  recovered 
by  pumping  it  back  to  the  lead  chambers. 

The  slimes  thus  washed  gave  the  most  satisfactory  results, 
and  otie  single  sublimation  gave  a  most  beautifully  white 
product  containing  98 to 99  percent. ol  pare  arsenious  acid. 
It  is  well  known  that  in  England  and  even  at  Freiberg 
two  sublimation-  are  necessary  to  arrive  at  a  commercial 
product. 

Before  this  industrj  arose  the  arsenious  acid  used  in 
Italy  was  all  shipped  from  England,  but  in  a  year's  time 
thej  were  able  to  suppK  all  demands  in  Italy,  amounting 
to  about  400  tons  a  year.  Tin  greater  part  of  this  product 
is  used  in  glass  manufactures  and  in  tanning  leather.  The 
product  is   sold   in   Italy  at   38  fr-.  ptr   loo    kilos,   (about 


3' 3  e.  per  lb.).  In  this  manner  the  sulphur  and  the  arsenic 
of  the  ore  is  well  disposed  of. 

Attention  was  then  turned  to  the  recovery  of  tie  gold  con- 
tained in  the  roasted  pyrites.  '1  his  product  still  contains  I  •  :> 
to  2  per  cent,  of  sulphur  and  about  0- 5  per  cent,  of  arsenic  ; 
in  order  to  eliminate  these  substances — injurious  to  the 
subsequent  operation  of  ehlorination — the  roaBted  pyrites 
undergoes  a  second  thorough  roasting  in  another  Etagen- 
Oefen  quite  similar  to  the  first  one,  hut  provided  with  a  fire- 
place, where  a  lively  fire  is  made  in  order  to  drive  out  the 
last  traces  of  sulphur  and  arsenic.  The  pyrites  thus  .had 
roasted  is  cooled  and  then  charged  into  large  wooden 
rectangular  vats,  lined  with  lead,  and  holding  10  tons  each. 
These  tanks  are  provided  with  a  false  bottom,  covered  with 
a  quartz  filter,  upon  which  the  mass  rests.  A  weak  solu- 
tion of  chloride  of  lime,  together  with  a  weak  solution  of 
sulphuric  acid,  is  allowed  to  percolate  slowly  through  the 
mass,  dissolving  and  carrying  with  it  the  gold,  the  clear 
solution-  passing  through  the  false  bottom  to  the  precipi- 
tating tanks.  One  vat  of  10  tons  is  completely  lixiviated 
and  washed  out  in  3  days. 

The  extraction  of  the  gold  in  bullion  ranges  between  85 
ami  ts"  per  cent.  Xo  attempt  is  made  to  save  the  silver, 
as  it  would  hardly  pay  the  expenses  of  extraction.  In  this 
manner  a  mine  which,  owing  to  the  very  refractory  nature 
of  the  ore,  was  almost  worthless  10  year-  ago,  is  now- 
giving  a  very  good  profit. — VY.  G.  M. 

Gold  and  Other  Metals,  Double  Sulphides  <;/'.  vr  the  Action 

tit  a  red  hen t  of  Sulphur  upon  Gold  when   Alloyed  with 

other   Metals.     J.   S.     Maclaurin,    University    College, 

Auckland,  Xew  Zealand.     Proc.  Chcm.  Soc.  1896,  [168], 

149. 

It  is  shown  that  when  alloyed  with  silver,  lead,  copper,  or 

iron,  gold  is  readily  converted  into  a  sulphide  by  the  action 

of  sulphur  vapour  on  the  melted   alloy-,      Analyses  of  the 

compounds  so  prepared  are  given  which  prove  that  the  gold 

sulphide  has  the  formula,    Vu„S. 

Gold  ami  Silver,  Tin  relative  Weights  of  dissolved,  ly 
Potassium  Cyanide  solutions  from  Alloys  of  these  Metals. 
.1.  s.  Maclaurin.  Proc.  C'hem.  Soc.  1896,  [168],  1 19. 

The  author  finds  that  gold  and  silver  are  dissolved  by 
solution  of  potassium  cyanide  from  an  alloy  of  these  metals 
in  the  proportions  by  weight  in  which  they  exist  in  it.  He 
-how-  that  this  is  the  ratio  of  their  atomic  volumes. 

Tungsten.     R.  Helmhacker.     Eng.  and  Mining  J., 
Aug.  15,  1896,  153—154. 

Ti  xo-iin  occur-  associated  with  tin  ores  in  the  Krzgchirge. 
especially  in  the  Zinowald  Mines,  north  of  TeplitZ.  The 
tin  ore  and  its  associated  minerals  occur  (.  1  i  in  veins  in 
the  older  granite  rock  of  the  district  ;  (2  i  finely 
disseminated  through  the  rock  between  these  veins;  and 
(3)  in  lodes  crossing  through  both  the  older  and  the  more 
recent  granites.  From  these  mines  an  average  of  about  13 
tons  is  annually  obtained,  which  goes  chiefly  to  German] 
and  to  a  large  tungsten  steel  works  in  Styria,  at  an  average 
price  of  about  ."o  florins  per  loo  kilos. 

There  arc  three  varieties  of  the  separated  ore  in  the 
market.  1.  A  hand-picked  ore.  2.  A  granular  ore.  wet- 
eiu-bcd  and  then  dressed.  3.  A  sandy  ore  which  has  been 
subjected  to  the  same  treatment.  Average  analyses 
-how  ;  — 
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The  assay  of  tuugstic  acid  in  the  wolfram  is  con- 
ducted by  heating  3  — .r>  grnis.  of  the  ground  ore  to  I  In, 
fusing    iii    platinum     with     -odium    carbonate,    thoroughly 
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extracting  with  water,  and  filtering.  Bases  are  determined 
in  the  residue  by  the  usual  methods.  The  filtrate  is 
acidified  with  hydrochloric  acid  and  boiled,  and  the 
precipitate  formed,  is  weighed,  after  filtration  and  drying. 
Any  silica  is  removed  by  treatment  with  hydrofluoric  acid 
and  any  stannic  oxide  is  reduced  to  metal  by  fusion  with 
potassium  cyanide,  and  the  separated  metal  dissolved  and 
determined.  From  these  data  the  amount  of  pure  tungstic 
anhydride  is  easily  derived. — J.  T.  D. 

Alloys  [Al.  Ni,  Mo.   IT,  and  U~\,    New  Method  for  the 

Preparation    of.     H.    Moissan.       Comptes    rend.    122, 
1302—1303. 

The  method  is  based  en  the  powerful  affinity  of  aluminium 
for  oxygen.  A  mixture  of  the  oxide  to  be  reduced  and 
aluminium  filings,  is  projected  into  a  bath  of  melted 
aluminium.  The  heat  which  is  disengaged  by  the  com- 
bustion of  a  portion  of  the  aluminium  by  the  oxygen  of  the 
air  is  so  great  that  the  oxides  of  the  most  refractory  metals 
are  reduced,  whilst  the  metal  itself  dissolving  in  the 
aluminium,  gradually  raises  the  melting  point  of  the  alloy. 
In  this  way  alloys  of  aluminium  with  nickel,  molybdenum, 
tungsten,  uranium,  and  titanium  have  been  obtained.  In 
certain  eases  the  heat  given  out  during  the  reaction  is  so 
great  that  occasionally  alloys  containing  75  per  cent,  of 
tungsten  have  been  maintained  in  the  liquid  condition. 
The  reaction  is  sometimes  explosive. 

These  alloys  enable  us  to  introduce  the  refractoiy  metals, 
of  which  the  fusing  point  is  higher  than  the  temperature 
of  our  ordinary  furnaces,  into  any  other  metal  possessing 
even  a  higher  melting-point.  For  example,  by  introducing 
metallic  chromium  into  melted  copper  an  alloy  containing 
not  more  than  0-5  per  cent,  of  chromium  is  obtained  ;  but 
melted  copper  dissolves  an  alloy  of  aluminium  and 
chromium  in  all  proportions  forming  a  mixed  alloy,  copper 
chromium-aluminium.  From  this  alloy  the  aluminium 
may  easily  be  eliminated  by  covering  the  melted  bath 
with  a  thin  layer  of  copper  oxide  which  dissolves  in  the 
copper  and  oxidises  the  aluminium  to  alumina  which  swims 
on  the  surface. 

This  process  might  be  used  for  the  introduction  of 
tungsten  or  titanium  into  a  bath  of  steel  kept  molten  in 
a  Siemens-Martin  furnace.  The  excess  of  aluminium  could 
then  be  burnt  away  or  destroyed  by  the  addition  of  oxide 
of  iron. — J.  S. 

Platinum  in  New  South  Wales,  Occurrence  of. 
Eng.  and  Mining  J.  1896,  62,  126. 

Platinum  mixed  with  gold  has  recently  been  discovered 
near  the  newly  formed  townships  of  Fifield  and  Platina. 
The  metals  occur  in  crevices  in  the  bed  rock  and  in  the  dirt 
at  the  bottom,  in  the  form  of  small,  water-worn  grains,  and 
are  obtained  by  puddling  and  washing.  The  gold  is 
extracted  by  amalgamation  with  mercury,  leaving  behind 
the  crude  platinum.  An  analysis  of  the  latter  by  the  analyst 
to  the  mines  department  gave  : — Platinum,  75 '90  per  cent.  ; 
iridium,  1-30  per  cent.;  rhodium.  1-30  per  cent.;  palla- 
dium, .traces  ;  osmiridium,  9-30  per  cent.;  iron,  10-15  per 
cent.;  copper,  0-41  per  cent.;  lead,  traces  ;  siliceous 
matter,  1-22  per  cent.  The  ratio  of  platinum  to  gold  is 
from  3  to  1  up  to  6  to  1. — A.  S. 

Vanadium,  its  Alloys  and  their  Applications.  M.  K. 
Helouis.  Bull  de  la  Soc.  d'Encouragement,  June,  1896 
904—908. 

At  a  height  of  about  4,800  m.  on  the  elevated  plains  of  the 
great  chain  of  the  Andes  an  anthracite  mine  is  worked, 
containing  two  parallel,  inclined  beds  of  vanadium-containing 
coal,  from  2  to  3  m.  thick,  and  1,400  m.  long.  The 
beds  are  separated  by  calcareous  deposits.  This  coal 
burns  readily,  leaving  2  per  cent,  of  ash,  or  20  kilos,  per 
ton,  having  an  umber  colour,  and  yielding  14  to  25  per  cent. 
of  vanadium  as  tetroxide,  a  little  zireonia,  notable  traces 
of  platinum,  besides  about  16  kilos,  per  ton  of  silver.  The 
author  has  devised  a  process  whereby  vanadic  acid  and 
vanadates  may  be  obtained  at  small  cost  from  this  ash,  and 
anticipates  from  this  source  the  probability  of  technical 
applications,  not  only  in  relation  to  dyeing,  but  to  metal- 
lurgy. 


Vanadic  acid  is  reduced  by  aluminium  at  a  red  heat  by 
successive  stages  to  V.,0,  ;  but  reduction  to  metal  requires 
a  temperature  of  about  1,700s  C,  when  the  evolution  of 
heat  from  the  formation  of  the  alloy  is  liable,  without 
certain  precautions,  to  give  rise  to  violent  explosions,  the 
light  given  out  being  comparable  to  that  of  the  electric  arc. 
Alloys  may  be  obtained  containing  from  1  to  40  per  cent, 
of  vanadium,  out  of  which  the  aluminium  may  be  dissolved, 
leaving  the  vanadium  in  powder  or  in  brilliant  scales,  which 
latter  are  not  attacked  by  HOI  or  alkalis,  and  scarcely  by 
concentrated  sulphuric  acid,  but  dissolve  in  nitric  acid  with 
production  of  vanadic  acid,  and,  when  thrown  on  a  red-hot 
'  plate  they  inflame  with  projection  of  brilliant  sparks. 

The  author  has  observed  that  the  Swedish  iron,  from  the 
magnetic  oxide  of  Mount  Taberg,  so  remarkable  for  its 
ductility,  contains  vanadium  ;  and  also  that  certain  slags 
from  Staffordshire  iron  furnaces,  producing  very  ductile 
iron,  contain  a  considerable  proportion  of  vanadic  acid. 
For  application  in  the  metallurgy  of  iron,  alloys  of  vana- 
dium are  obtained  by  reduction  of  the  oxides  by  aluminium 
in  powder,  the  alloys  named  being  aluminium-vanadium, 
iron-aluminium-vanadium,  iron-nickel  vanadium,  and  iron- 
chromium-vanadium.  Alloys  of  copper-aluminium-vana- 
dium have  also  been  obtained  for  experiments  with  bronze. 
There  is  a  special  alloy  of  V-Al,  remarkable  for  its  sonorous 
quality,  applicable  in  making  bells  and  certain  musical 
instruments. 

A  specimen  of  dephosphorised  steel,  tested  after  being 
melted  in  a  plumbago  crucible,  gave  breaking  charge,  96 
kilos,  per  sq.  mm.  ;  elongation,  2-3  percent.  The  same, 
similarly  melted  with  1  per  cent,  of  vanadium,  gave  break- 
ing charge,  109  kilos. ;  elongation,  7 •  53  per  cent. ;  limit  of 
elasticity,  78*7.  A  second  experiment  was  made,  a 
magnesia-lined  crucible  being  used,  and  0-5  per  cent,  of 
vanadium  added,  which  gave  on  trial,  breaking  charge, 
66  kilos. ;  elongation,  16  per  cent.  A  third  experiment, 
using  a  magnesia-lined  crucible,  but  adding  1  per  cent,  of 
vanadium,  gave  an  alloy  having  breaking  charge,  97  kilos.  ; 
elongation,  14  per  cent.  The  same  forging,  annealed,  gave 
breaking  charge,  71  kilos. ;  elongation,  20  per  cent.  Thi- 
last  specimen,  though  very  soft,  took  a  remarkably  high 
temper.  A  specimen  of  soft  iron,  with  resistance,  38 — 39 
kilos.,  and  elongation,  19  per  cent.,  after  fusion  with  iron- 
vanadium  equal  to  O'j  per  cent,  of  vanadium,  gave  a  bar 
forged  without  annealing,  having  breaking  charge,  61-25 
kilos.,  and  elongation,  12  per  cent.,  which,  after  annealing, 
became  respectively  53  kilos,  and  32  percent,  elongation. 
This  last  specimen  showed  very  great  malleability  and  duc- 
tility. An  aluminium-bronze  was  also  tested,  containing 
8  and  1  per  cent,  respectively  of  aluminium  and  vanadium, 
which  gave  breaking  charge,  71  kilos.;  elongation,  12-5 
per  cent. 

Nickel  oxide  is  reduced  by  aluminium  powder,  and 
nickel-aluminium  alloys  containing  from  25  to  90  per  cent. 
of  nickel,  have  been  obtained.  Aluminium  added  to  fused 
commercial  nickel  instantly  reduces  the  oxide  present  with 
a  stroug  reaction.  Nickel,  chromium,  tungsten,  and 
molybdenum  are  easily  extracted  from  their  alloys  with 
aluminium,  and  nickel  thus  obtained  becomes  pyrophorie  at 
over  100°  C.  Great  care  is  necessary  in  preparing  molyb. 
denum-aluminium,  since  a  mixture  of  molybdenum  oxide 
and  aluminium  powder,  when  strongly  heated,  explodes 
with  a  report  like  a  guu-shot  and  projection  of  the  metal. 
Iron-molybdenum  may  be  prepared  without  danger.  An 
alloy  containing  21  per  cent,  of  molybdenum  is  described  as 
being  hard  enough  to  scratch  glass.  Steel,  melted  with  0-5 
per  cent,  of  molybdenum,  acquires  extraordinary  hardness. 


Manganese,  Determination  of,  in  Steel.  Sources  of  Error 
in  Yolhard's  and  similar  Methods.  G.  Auchy.  J.  Amer. 
Chem.  Soc.  1896, 18,  49S. 

See  under  XXIII.,  page  677. 

Copper,  Crude,  The  Analysis  of.     F.  Jean.     Ann.   Chim. 
1896,  1,  185. 

See  under  XXIII.,  page  677. 

C  2 


658 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Sept.  30, 1896. 


Mercury,  General  Method  for  the  'Estimation  of.  M.  G. 
Deniges.     Ball.  Soc.  Chim.  de  Paris,  1896,  15—16,  862. 

See  wider  XXIII.,  page  G78. 

Zinc  in  Russia.    Chamber  of  Commerce  J.,  Aug.  1896,148. 
See  under  Trade  Rep.,  page  Gs  I. 

PATENTS. 

Compound  Metal  Sheets  or  Plates,  Impts.  in  the  Manu- 
facture of,  for  Use  in  Making  Silvered  Copper  Utensils 
and  other  Articles.  O.  Imray,  London.  Prom  E. 
Martin,  Paris.     Eng.  Pat  11,763,  June  17,  1895. 

l'i  be  copper,  or  a  special  alloy  of  98  parts  of  copper,  1  ■  9 
of  tin,  and  0-1  of  nickel  is  cast  into  ingots,  which  are 
slightly  hammered  while  hot.  The  surface  is  then  planed, 
coated  with  the  double  nitrate  of  silver  and  mercury,  and 
finally  with  a  plate  of  silver,  which  is  fixed  by  pressure.  It 
is  then  enclosed  in  a  sheet  of  copper  and  secured  with  a 
thin  copper  hoop.  The  ingot  thus  prepared  is  heated  to 
700°  or  800°  C.  and  rapidly  rolled  into  a  bar,  reheated,  and 
rolled  into  a  sheet.  Instead  of  silver  an  alloy  of  silver  and 
aluminium  may  be  used. — J.  H.  C. 

Volatilisation  of  Galena  into  White  Compounds  of  Lead, 
and  of  Zinc  into  While  Compounds  of  Zinc,  the 
Making  of  Litharge,  and  the  Smelting  of  Metals  from 
their  Ores  or  Slags;  Impts.  in  the  Process  for.  A.  C. 
J.  Charlier,  Glasgow.     Eng.  Pat.  14,160,  July  25,  1895. 

Sec  under  XIII.  A.,  page  662. 

Metallic  Sands  and  Pulverised  Ores  [in  Blocks  with  dried 
Peat~\,  Impt.  in  the  Reduction  of.  A.  A.  Dickson, 
Toronto.     Eng.  Pat.  12.455,  June  27,  1895. 

Dried  peat  is  disintegrated  between  rollers,  intimately 
mixed  with  the  metallic  sand  or  pulverised  ore  in  equal 
or  other  convenient  proportions,  and  pressed  into  blocks, 
which  are  then  ready  for  the  reducing  furnace,  either  with 
or  without  previous  charring. — J.  H.  C. 

Zinc- Bearing  Ores,  Impts.  in  the  Treatment  of,  and  Zinc- 
Bearing  Products.  E.  A.  Asheroft,  Broken  Hill, 
Australia.     Eng.  Pat.  13,534,  July  13,  1895. 

This  patent  relates  to  the  extraction  of  zinc  from  its 
roasted  ores  by  leaching  with  a  ferric  salt  solution,  whereby 
the  iron  is  replaced  by  zinc,  and  subjecting  the  solution  to 
double  electrolysis,  by  which  the  metallic  zinc  is  deposited 
and  the  leaching  solution  regenerated,  as  described  in  a 
previous  patent  (this  Journal,  1894,  957).  The  improve- 
ments refer,  firstly,  to  the  composition  of  the  working  solu- 
tions, which  are  now  mixed  with  a  sulphate  or  chloride  of 
an  alkali  or  magnesium ;  secondly,  to  the  method  of  per- 
forming the  double  electrolysis  ;  and  thirdly,  to  the  method 
of  performing  the  leaching  operation.  The  cycle  of  opera- 
tions is  now  as  follows  : — Leaching,  whereby  iron  is 
thrown  out  of  solution  and  zinc  substituted;  circulation 
past  the  cathodes  in  the  zinc  electro-depositing  plant,  where 
the  excess  of  zinc  is  taken  out ;  circulation  past  the  iron 
anodes,  where  ferrous  salts  are  imparted  to  the  solution  ; 
and  circulation  past  the  carbon  anodes,  where  the  ferrous 
salts  are  oxidised  to  ferric,  and  the  solutiou  thereby 
regenerated  for  further  leaching.  In  place  of  the  carbon 
anodes  in  the  last  operation,  the  oxidation  may  be  effected 
by  chlorine  or  any  other  suitable  agent. — A.  W. 

Precious  Metals  [Gold  and  Silver],  Extraction  of ,  from 
then-  Ores  and  Compounds.  Improved  Process.  VV. 
H.  James,  London.     Eng.  Pat.  15,656,  Aug.  20,  1895. 

The  improvement  consists  in  the  use  of  a  solution  of 
peroxide  of  hydrogen  in  conjunction  with  potassium 
cyanide  as  a  solvent. — J.  H.  C. 

Aluminium  ami  Magnesium,  Manufacture  or  Production  of 
Granulated.  YV.  L.  Wise,  London.  From  the  Aluminium 
Industrie- Actien-Gesellschaft  of  Xeuhuuseu.  Eng.  Pat. 
15,959,  Aug.  24,  1895. 


The  metals  are  heated  to  a  temperature  of  about  100°  C. 
below  their  melting  points,  and  then  crushed  by  grinding  or 
stamping  while  still  hot. — J.  II.  ( 

Aluminium,    Alloys  of  [Tungsten  and  Magnesium],      H. 
Put  tin,  Paris.     Eng.  Pat.  21,575.  N'ov.  13,  1895. 

To  alloy  aluminium  with  tungsten,  a  preliminary  alloy  is 
made  to  overcome  the  difference  of  their  fusing  points,      it 

is  prepared  by  first  melting  together  copper,  tin,  and  a  little 
arseniate  of  potash,  then  powdering  this  material,  fusing  it 
with  tungsten  and  antimony,  and  finally  adding  the  metal  so 
produced,  to  the  fused  aluminium,  iu  the  proportion  of  from 
4  to  10  per  cent.,  according  to  the  tenacity  or  the  sonorousness 
required.  Magnesium  may  be  used  in  a  somewhat  similar 
manner  in  place  of  the  tungsten  and  antimony.  Increased 
tenacity  is  conferred  thus  upon  the  aluminium. — A.  W. 

Metallic  and  other  [Al,  Mg.  Ca,  Sr,  11a,  j"c]  <  'ompounds, 
Process  for  Producing,  Decomposing,  Concerting,  'Trans- 
forming, and  Reducing.  U.S.  Hlaekmore,  Mount  Vernon, 
U.S.A.     Eng.  Pat.  23,707,  Dec.  10,  1895. 

The  chief  object  of  this  invention  is  the  economical 
production,  from  infusible  or  semi-fusible  natural  products, 
of  purified  chemical  compounds  or  metals,  and  particularly 
of  sulphides  of  such  metals,  as  aluminium,  magnesium, 
calcium,  strontium,  barium,  &c,  or  the  metals  themselves. 
The  following  processes  are  claimed  : — 

Fluo-carbides  are  produced  by  exposing  carbon  and  a 
metallic  fluoride  in  a  heated  state  to  the  action  of  a  volatile 
element  such  as  sulphur,  tellurium,  selenium,  &c. 

Compounds  of  carbon  and  fluorine  with  other  elements 
are  produced  by  passing  the  vapour  of  such  elements  over  a 
mixture  of  carbon  and  metallic  fluoride  (such  as  lead 
fluoride)  in  a  heated  state. 

Sulphur  fluo-carbide  is  produced  by  passing  the  vapour 
of  sulphur  over  a  heated  mixture  of  carbon  and  a  metallic 
fluoride. 

Silicon  is  eliminated  from  a  molten  bath  or  compound  by- 
exposing  the  same  to  the  action  of  fluorine  carbide  or 
sulphur  fluo-carbide. 

Metallic  oxides  or  infusible  bodies  to  be  transformed,  are 
dissolved  or  suspended  in  the  bath  and  similarly  treated. 

Aluminium  or  other  sulphide  is  produced  by  exposing 
the  molten  or  liquefied  oxides  to  the  action  of  carbon 
bisulphide  vapour  or  of  carbon  and  sulphur. 

Cyanides  are  produced  by  suspending  a  metallic  carbide 
in  the  batb,  and  exposing  it  to  the  action  of  nitrogen  ; 
alkaline  cyanides  are  produced  by  suspending  carbide  of 
iron  in  a  molten  bath  of  alkali  sulphide,  and  introducing 
nitrogen  gas. 

Alkali  salts  are  produced  from  natural  products,  such  as 
sodium  chloride,  by  suspending  alumina  in  a  molten  bath 
of  the  said  natural  product,  and  exposing  it  to  the  alternate 
action  of  steam  and  gaseous  acid. 

Alkali  carbonate  is  similarly  produced  by  using  a  bath  of 
alkali  chloride  and  subjecting  the  same  to  the  action  of 
super-heated  steam  and  carbonic  anhydride. 

Ultramarine  is  produced  by  dissolving  kaolin  or  felspar  iu 
the  bath,  and  exposing  it  to  the  action  of  carbon  bisulphide 
vapour. 

Metals  are  reduced  from  their  salts  or  combinations  by 
dissolving  them  iu  the  bath,  and  gradually  exposing  it  to 
the  action  of  highly  heated  or  molten  reducing  agent-. 

Aluminium  or  other  metals  are  produced  by  dissolving 
their  compounds  in  the  bath,  and  gradually  introducing,  in 
small  streams,  metallic  iron  or  copper  or  other  reducing 
agent  in  a  highly  heated  or  molten  state,  or  by  slowly 
commingling  said  compounds  in  a  molten  or  dissolved  state 
with  a  highly  heated  or  molten  reducing  agent  of  greater 
specific  gravity,  or  by  exposing  the  molten  or  suspended 
o\id,s  to  the  alternate  action  of  a  non-metallic  carbide 
and  a  highly  heated  or  molten  reducing  agent  of  greater 
specific  gravity,  or  of  a  non-metallic  carbide  and  a  molten 
compound  (such  as  potassium  cyanide). 

Aluminium  is  produced  from  bauxite  by  dissolving  it  in  a 
molten  bath,  and  heating  it  as  above. 

Alkali  aluminate  and  hydrochloric  acid  are  produced  by- 
exposing  alumina  dissolved  or  suspended  in  molten  alkali 
chloride  to  the  action  of  steam. 
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For  any  of  the  above  processes  a  molten  flux  or  bath 
consisting  of  a  mixture  of  fluorides  and  sulphides  of  the 
alkali  metals,  potassium  and  sodium,  may  be  employed,  and 
the  various  reactions  may  be  effected  in  any  order. 

—J.  II.  C. 


Metallic  Allays,  Imjits.  in  the  Manufacture  of[Cu,  Ni,  Fe, 
Co,  .'/</,  and  Spelter}.  C.  Paruacott,  London.  Eng. 
Pat.  23,950,  Dec.  13,  1895. 

The  proportions  are  : — copper,  44  ;  nickel,  20 ;  spelter,  L'.'i  ; 
iron,  7  ;  cobalt,  3  ;  and  magnesium.  1  part.  The  nickel  is 
first  melted  and  the  magnesium  added  in  minute  charges, , 
whilst  stirring  with  plumbago  rods,  after  which  an  equal 
quantity  of  copper  is  mixed  in.  In  another  crucible  the 
remainder  of  the  copper  is  melted  with  the  iron  and  cobalt, 
and  when  properly  fused  this  alloy  is  poured  into  the  first 
mixture.  The  zinc  is  then  added  whilst  stirring  with  a 
charred  wooden  rod.  This  alloy  will  resist  oxidation,  polish 
brilliantly  and  withstand  the  corroding  action  of  hydro- 
chloric acid  in  sea  water  and  of  all  atmospheric  influences. 

—  A.  W. 

Crucible  Melting  Furnaces,  Imp's,  in.     W.  Kirkham, 

Sheffield.     Eng.  Pat.  1303,  Jan.  18,  189G. 

Instead  of  the  usual  rectangular  fire-brick  chamber,  a 
perforated  metallic  casing  of  oval  form  is  placed  over  each 
fire-grate.  This  is  constructed  in  segments,  secured  by 
-traps  and  bolts  to  allow  for  expansion  and  contraction, 
and  lined  with  special  silica  fire-bricks  moulded  in  segments 
and  so  arranged  and  covered  in  as  to  form  spaces  for  the 
circulation  of  air  around  such  casing.  (Shutters  and  dampers 
are  provided  for  the  regulation  of  the  air  circulation  while 
the  furnace  is  at  work,  and  for  the  exclusion  of  air  when  it 
is  idle.— J.  H.  C. 


Sulphuret  of  Aluminium,  a  Process  for  the  Manufacture 
of  Double  i  'ompounds  of  with  other  Metallic  Sulphides. 
D.  A.  Peniakoff,  Huv,  Belgium.  Eug.  Pat.  7273,  April  1, 
1896. 

Ai.i  minium  free  from  moisture  is  mixed  with  metallic  salts 
rich  in  oxygen  (such  as  sulphates,  phosphates,  chromates, 
or  manganates),  and  then  treated  with  sulph-oxy-carbon  or 
sulphuretted  carbon  vapours  in  tightly  closed  retorts  heated 
to  a  suitable  temperature. — J.  H.  C. 

Smelting  Fine  Ores,  Improved  Method  for  Using  Mine  Dust 
[Uricks  or  Briquettes']  of  Iron  liani  <  'alcining  Kilns  or 
Hearths.  G.  Fisher,  Shotts.  Eng.  Pat.  8558,  April  23, 
1896. 

The  dust  or  residue  is  pugged,  ground,  or  mixed  as  in 
preparing  clay  for  brick-making,  alumina  or  other  binding 
material  being  added  when  necessary.  The  plastic  mixture 
is  then  formed  into  lumps  and  dried  ;  these,  when  necessary, 
are  afterwards  calcined. — J.  II.  C. 

Annealing  Sheet  Metal,  New  or  Improved  Method  of  and 
Apparatus  for.  W.  E.  Harris,  Ohio,  U.S.A.  By 
W.  1'.  Thomson,  Liverpool.  Eng.  Pat.  9552,  May  5, 
1896. 

The  sheets,  after  annealing  and  cold  rolling,  are  stacked  in 
an  annealing  box,  with  interposed  layers  of  eopper  filings 
and  pulverised  soapstone,  and  then  annealed  a  second  time. 
Powdered  iron  ore  is  in  some  instances  added  to  the  soap- 
stone.  Any  convenient  form  of  annealing  furnace  may  be 
employed. — J.  H.  C. 

Amalgamating  Machines,  Improced  Process  [Use  of  Kero- 
sene'] for  Preventing  the  Sickening  of  Mercury  in. 
J.  T.  Penny,  Adelaide,  and  J.  Dungey,  South  Melbourne, 
Australia.     Eng.  Pat.  12,519,  June  8,  1896. 

The  sickening  of  mercury  is  prevented  by  supplying  kero- 
sene in  small  quantities  either  to  the  material  under  treat- 
ment, or  at  short  intervals,  to  the  amalgamating  plates  aud 
mercury  in  the  machines  when  at  work. — A.  W. 


Articles  of  Steel  and  Malleable  Iran,  Inipts.  in  Annealing. 
W.  H.  Trengrove,  Cbristehurch,  New  Zealand.  Eng. 
Pat.  13,476,  June  18,  1896. 

The  articles  are  enveloped  in  asbestos  before  they  are 
placed  in  the  annealing  furnace. — J.  H.  C. 

Metallic  Allays  [of  Al,  Cu,  Sn,  Zn,  and  Pb],  Impts.  in 
and  in  the  Manufacture  of.  A.  F.  Cothias,  Ivry-sur- 
Seine,  France.     Eng.  Pat.  14,479,  June  30,  1896. 

The  improved  alloys  are  composed  of  copper,  tin,  ziuc,  and 
aluminium,  or  lead,  in  the  following  proportions,  or  nearly 
so  : — 




No.  I. 

No.  _'. 

No.  3. 

No.  4. 

No.  5. 

Al 

ieo 

50 

750 

in 

10 
180 
150 
660 

- 

■J.-iii 

Nil 
I!lll 

..nil 

400 

40 

2011 

360 

Cu  

Sn  

80 

Zn  ..         

Pb  

1,000 

l.Ollil 

1. 

1,(101) 

1,000 

Occasionally  small  quantities  of  titanium,  manganese, 
tungsten,  aud  the  like,  in  the  form  of  salts,  are  added 
to  increase  the  hardness.  These  alloys  have  consider- 
able tensile  resistance,  aud  may  be  soldered  and  worked 
with  the  greatest  facility. 

In  preparing  the  alloys,  the  desired  quantities  of  copper 
and  tin  are  first  melted  together  aud  allowed  to  cool.  The 
zinc  is  then  added  and  the  whole  remelted.  The  mass  is 
then  allowed  to  cool  until  it  is  in  a  pasty  condition,  when 
the  aluminium  is  added,  after  which  the  whole  is  heated  to 
a  very  high  temperature.  One-tenth  of  one  per  cent,  of 
ammonium  chloride  and  a  small  quantity  of  phosphorus  are 
added  in  the  course  of  the  last  heating.  The  phosphorus 
may  be  employed  in  the  form  of  a  salt. — J.  H.  C. 

XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 
PATENTS. 

Electrodes,  Impts.  in  [Carbon  Electrodes].  C.  Hoepfner, 
Giessen,  Germany.     Eng.  Pat.  17,505,  Sept.  19,  1895. 

The  electrodes  consist  of  plates  of  artificial  carbon,  in 
which  are  embedded  projecting  pieces  of  retort  or  other 
natural  resistant  carbon,  so  as  to  increase  the  surface  of  the 
electrode,  and  protect  the  artificial  carbon  from  the  action 
of  the  current.  The  pieces  of  retort  carbon  may  be  fixed 
in  the  prepared  plates,  either  before  or  after  they  are  baked, 
and  the  surface  of  the  ground  plate  may  be  coated  with 
paraffin,  so  that  the  acting  surface  of  the  electrode  is  sup- 
plied by  the  projecting  retort  carbon  alone.  It  is  claimed 
that  by  this  method  of  manufacture,  plates  of  any  desired 
size  may  be  made,  which  have  the  resistant  properties  of 
retort  carbon. — G.  H.  R. 

Accumulators,  Active  Material  for  Electric  [Organic  Acid 
Paste].  F.  Danneit,  H.  Windolff,  and  J.  Zacharias, 
Berlin,  Germany.     Eug.  Pat.  22,505,  Nov.  25,  1895. 

The  active  material  for  the  plates  is  prepared  by  mixing  into 
a  paste  with  a  solution  of  formic  acid  (CH2On)  or  tartaric 
acid  (C4H606)  a  powder  composed  of  a  mixture  of  a  metal 
and  its  oxide  (say  lead  oxide).  To  this  paste  may  be 
added  some  jelly,  glue,  sugar,  or  substances  convertible 
into  sugar.  Tnis  mixture  is  placed  in  the  moist  state  in  the 
electrode  frames,  and  formed  after  drying. — G.  H.  R. 

Carbon  Anodes,  Impts.  in  the  Manufacture  of,  for  Elec- 
trolytical  Processes  [Preserving  Anodes  by  Wax  or 
Grease].  P.  Jensen,  London.  From  H.  Cappeleu  aud 
D.  Cappeleu,  Skieu,  Norway.  Eng.  Pat.  13,521,  June 
18,  1896. 

To  prevent  the  destruction  of  the  anodes,  the  carbon  of 
which  they  are  composed  is  dipped  in  molten  paraffin  wax, 
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or  similar  inert  fatty  substance,  which  enters  the  pores  and 
solidities  on  cooling.  The  carbon  may  be  impregnated 
either  before  or  after  it  has  been  shaped,  and  it  is  claimed 
that  the  treatment  allows  of  the  employment  of  interior 
carbon  and  of  higher  current  density. — G.  II.  R. 

XII.-FATS,   OILS.   AND  SOAP. 

Oleaginous  Seeds  (I'Sano,  Mohamba,  Wild  Olive"),  Note 

nit   Ilic   Composition   of.     A.    Hebert.      Bull.  Soe.    (him. 

(3),  15-16,  [15],  935-941. 
I'Sano  or  Ungueko. — These  seeds  are  derived  from  a 
large  tree  of  the  Oleaceae  family,  growing  in  the  French 
Congo  territories.  The  fruit  is  a  drupe  of  some  3  cm.  in 
length,  and  encloses  a  brownish  oval  nut  2-7  x  2't  cm., 
almost  completely  tilled  by  the  kernel,  37  per  cent,  of 
which  is  shell.  The  ground  and  dried  seed  contains  7*3 
per  cant,  of  moisture,  and  yields  GO  per  cent,  of  oil ;  the 
residue  (oil-cake)  contains  33-12  per  cent,  of  total  nitro- 
genous matters  (=  5*8  per  cent.  N),  1'5  per  cent,  of 
sugars,  24 ■  37  per  cent .  of  soluble  gums,  6 '7  per  cent,  of 
cellulose,  and  4-25  per  cent,  of  ash  (chiefly  ('(I.,,  l'.,0:>, 
salts  of  Fe,  Al,  iMg,  and  K,  with  a  small  proportion  of 
sulphates,  chlorides,  and  -alts  of  Ca  and  Xa),  and  should 
make  a  suitable  cattle  food.  The  oil  is  liquid,  even  at 
—  15"C.  reddish  in  colour,  of  insipid  flavour,  and  fishy  smell. 
It  is  viscous  and  very  siccative,  has  a  sp.  gr.  of  0-973  at 
23'  C,  is  but  slightly  soluble  in  90°  alcohol,  aud  gi\es  the 
following  reactions  : — 

Thermal  test  with  sulphuric  arid  +117    C. 

Nitric  acid  and  mercury  :  Viscous  reddish  turgid  mass. 

Potassium  hydrate  (sp  gr.  1-34)  in  the  cold:  Yellowish- 
brown  coloratiou. 

Potassium    bydrate  (sp.   gr.  1-34)    in   the  warm:  Soft, 
dark-brown  soap. 

Fuming     nitric    acid:     Brown     zone,    followed    by    very 
energetic  reaction,  resulting  in  a  carbonaceous  mass. 

Sulphuric  acid  :  Black  coloration,  carbonised  mass. 

When  treated  with  boiling  water  in  presence  of  litharge, 
the  oil  becomes  pasty  after  awhile. 

The  oil  yields  Ho  percent,  of  brown  liquid  fatty  acids, 
which  from  the  behaviour  of  their  lead  salts  are  unsatu- 
rated, aud  consist  of  oleic  acid  (15  per  cent.)  linoleic  acid 
(75  per  cent.),  and  10  per  cent,  of  a  new  solid  white  acid 
(named  by  the  author  isanic  acid),  turning  directly  to  rose 
colour  in  contact  with  air ;  the  bromine  absorption  is 
double  that  of  oleic  acid."  The  glycerin  in  the  mother- 
liquor  amounts  to  from  12  to  13  per  cent. 

It  is  considered  that  this  oil  might  be  advantageously 
extracted  on  an  industrial  scale,  ami  employed  for  the  same 
purposes  as  linseed  oil. 

Mohamba. —  These  seeds  are  very  similar  to  those  just 
ill  scribed,  and  contain  S-G  per  cent,  of  moisture  when  dried 
at  loo  ( '.,  hut  yield  only  12  per  cent,  (of  the  shelled  kernel) 
of  oil.  The  oil-cake  contaius  19-5  per  cent. of  nitrogenous 
matter  (=  3-12  per  cent.  N),  l'j  per  cent,  of  sugars, 
15-55  per  cent,  of  cellulose,  43 '33  per  cent,  of  soluble 
gums,  starch,  &c,  and  3'05  per  cent,  of  ash  (containing 
the  same  substances  as  I'Sauo-seed),  and  forms  a  nutritive 
foodstuff. 

The  oil  is  liquid  at  —  15°C,  yellow,  fairly  fluid,  inodorous, 
insipid,  only  slightly  soluble  in  90°  alcohol,  and  has  a 
specific  gravity  of  0-915  at  28°  C.  The  thermal  test 
gives  i-  55°  C. ;  the  nitric  acid  and  mercury  reaction  results 
in  a  yellow  turgid  mass,  becoming  pasty  after  awhile;  in  the 
cold,  potassium  hydrate  gives  a  yellow  coloration,  and  a 
soft  brown  soap  in  the  warm;  fuming  nitric  acid  pro- 
duced a  brisk  reaction,  and  sulphuric  acid  a  deep  brown 
coloration.  Treatment  with  boiling  water  and  litharge 
results  in  the  formation  of  a  -..lid  paste.  The  fattj  acid 
obtained  amounts  to  90  per  cent,  of  brown,  liquid,  un- 
saturated acid,  which,  when  recovered  from  its  had  salt, 
deposits  in  time  a  white  fatty  acid,  soluble  in  alkali,  alcohol, 
and  ether,  crystallising  from  the  latter  in  lamina;,  which 
melt  at  I  35  < '.  This  acid  absorbs,  bromine  to  the 
same  degree  as  oleic  acid,  and  therefore  seems  to  belong  In 
11  Oi  -erics,  but  does  not  correspond  with  iny 
known  acid;  the  quantity  obtained  was  too  small  to  permit 


of  thorough  examination.  The  liquid  acid  answers  to  the 
bromine  absorption  aud  elaidin  reactions  for  oleic  acid. 
About  9  per  cent,  of  glycerin  is  present  in  the  mother- 
liquor  from  the  saponification  of  the  oil. 

Willi  Olive. — The  seed  is  derived  from  a  wild  olive  of 
the  Simaruba  variety,  found  native  near  Gntira  (San 
Salvador  Republic).  The  drupe  is  edible,  of  a  sweet  but 
astringent  flavour,  and  contains  a  seed  composed  of  large 
piano-Convex  cotyledons  with  short,  superior  radicle,  rich 
in  an  oil  which  is  used  for  making  soap.  The  shell  amounts 
to  Gl  per  cent,  of  the  whole  seed.  The  oil- cake  is  fairly 
nitrogenous,  very  bitter  in  flavour,  and  contaius  no  starch, 
but  a  large  proportion  of  tannin  and  glucose.  On  extrac- 
tion, the  seed  yields  a  solid  yellow  fat  (quantity  not  stated  i 
melting  at  30  C,  which  contains  over  90  per  cent,  of  solid 
white  fatty  acids,  melting  at  48° — 49°  C,  and  cousi-ts  of 
equal  quantities  of  saturated  and  unsaturated  acids.  The 
former,  as  a  whole,  melted  at  54° — 55°,  but  the  melting 
points  of  the  three  fractions  obtained  by  the  acid  of  barium 
chloride  were  respectively  58 — 59  ,  14',  and  38°  C.  The 
unsaturated  (liquid)  fatty  acids  in  time  deposited  a  -olid 
white  acid,  melting  at  44J — 45  C,  and  probabby  consisting 
of  saturated  acids. — C.  S. 

Isanic  Acid :  A  New  Unsaturated  Fatty  Acid.    A.  Hebert. 
Hull.  Soc  Chim.  189G,  15—16,  [15],  941—915. 

Tins  acid  is  obtained  by  fractional  precipitation  of  the 
fatty  acids  in  I'Sano  seed  oil  (see  previous  abstract), 
and,  when  purified  by  recrystalli-ation  from  ether,  consists 
of  foliated  crystals,  melting  at  41  C.  and  readibj 
soluble  in  strong  alcohol,  ether,  chloroform,  benzene, 
acetone,  methyl  alcohol,  and  petroleum  spirit.  With  alkalis 
it  forms  crystallisable  salts.  It  possesses  a  particular 
odour,  which  it  imparts  to  the  seed,  and  i-  extreme!) 
susceptible  to  change,  turning  rose-red  on  exposure  to  air, 
the  tinge  deepening  in  proportion  as  oxygen  ij>  absorbed. 
This  colouring  matter  may  be  separated  by  dissolving  the 
acid  in  ether.  The  potassium,  ammonium,  lead,  barium, 
and  silver  salts  are  also  very  unstable,  this  peculiarity 
increasing  the  difficulty  of  analysing  the  acid.  The  mean 
percentage  composition,  derived  from  four  analyses,  i-  ; 
carbon,  76*63;  hydrogen,  9'30;  oxygen,  14'07,  which, 
together  with  the  estimation  of  the  bases  in  the  silver 
(31-05)  and  barium  (24'40)  -alts,  appears  to  coincide 
most  nearly  with  the  formula  CnEfeji— 802.  n  being  equal  to 
14 — a  view  confirmed  by  the  cryoseopic  determination  of 
the  molecular  weight  (217).  It  was.  however,  found 
impossible  to  \erify  this  by  hydrogenation  with  hydrogen 
iodide  (Arnaud's  method),  nothing  but  products  of  advanced 
decomposition,  with  traces  of  a  liquid  fatty  acid,  resulting. 
The  authors  sought  to  verify  the  general  formula  of  their 
acid  by  treatment  with  bromine.  The  capacity  of  absorption 
corresponded  appreciably  to  two  molecules.    The  chlorinated 

and  brominated  compounds  are  unstable,  di  i \   ising  with 

loss  of  the  helogen  acid-. 

The  ammonium  salt  is  soluble  in  water,  reervstallising 
as  nacreous  spangles,  which  turn  rose,  then  blue,  on 
exposure  to  air.  The  barium  salt  is  a  white  powder,  oluble 
is  warm  chloroform  or  alcohol,  but  separating  out  on 
cooling  in  the  form  of  microscopic  crystals,  which  also 
become  rose-coloured  in  air;  and  the  silver  sal*  is  very 
susceptible  to  light  and  air.  The  red  colouring  mattei  ma] 
be  isolated  by  solution  in  sulphuric  acid  and  reprecipitatiorj 
by  water.  Experiments  with  a  view  to  ascertaining  whether 
the  formation  of  this  body  affords  an  insight  into  the 
general  system  of  the  production  of  vegetable  colour-,  are 
in  progress. — U.  S. 

Solidifying  Point  of  Mini  ral  Oils,  Alteration  of.  D.  Holde. 
Mitt.  Konigl.  tochn.  Versuchs.  zu  Berlin,  1896,  113  — 
116. 

tthot   has    shown  (Mitt.   Konigl.  techn.   Versuchs. 

1895,253;    tin-    Journal,     1896,     138)     that     certain    dark 

mineral  lubricating  oils  suffer  a  change  in  their  solidifying 

points  by  previous  heating.  Thus,  heating  to  50  C.  may 
cause  an  oil  normally  not  solidifying  at  —  15  C.  to  become 
gelatiuou-  and  non-mobile  at  that  temperature.  This 
observation  has  now  been  extended  to  numerous  other 
samples,  and  appears   to  hold  generally.    Occasionally  the 
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alteration  takes  place  in  the  reverse  direction — that  is,  a 
previously  heated  oil  will  solidify  less  readily  than  the 
same  oil  which  has  not  been  thus  treated. — ]5.  B. 

Tung  Oil  (Chinese  Wood  Oil).  W.  H.  Peering.  Imp. 
Instit.  Journal,  Scient.  and  Tech.  Research  Dept.,  Aug. 
1896,  303. 

This  is  a  glyceride  oil  giving  on  saponification  96  \  per 
cent,  of  fatty  acids,  which,  at  ordinary  temperatures,  are 
hard  and  crystalline;  it  requires  1  •  18  per  cent,  of  caustic 
potash  for  neutralisation  and  19  12  per  cent,  for  total 
saponification.  The  bromine  absorption  is  98  per  cent.  It 
is  a  golden-yellow,  clear,  viscous  oil  ;  when  exposed  to  air 
in  a  thin  film  it  dries  to  a  white,  opaque,  solid  film  in  20 
hours,  raw  linseed  oil  usually  requiring  60  hours.  Heated 
to  500°  P.,  with  or  without  oxides  of  lead  and  air  stream,  | 
it  jellified  in  about  10  minutes,  the  rapid  change  being 
probably  due  to  polymerisation  rather  than  to  oxidation. 
Tung  oil  will  probably  be  valuable  in  the  manufacture  of 
linoleum. — A.  C.  W. 

Rapinic  Acid.     J.  Zelluer.     Monatsh.  f.  Cheni.   1896, 17j 
309—313. 

According  to  Heimer  and  Will  (Ber.  20,  2385),  rapinic 
acid  possesses  the  formula  C]9HM03,  and  is  isomeric  with 
ricinoleic  acid. 

The  author,  however,  has  earefnlly  investigated  the  acid 
anil  its  zinc  salt  with  a  view  of  obtaining  further  informa- 
tion regarding  the  supposed  presence  of  the  third  oxygen 
atom,  and  has  arrived  at  the  conclusion  that  its  formula 
ought  to  be  C18H3,0.,,  or  that  only  two  oxygen  atoms  are 
present  in  the  molecule  ;  and  that  although  it  possesses  the 
latter  formula,  it  is  not  identical  with  oleic  acid,  as  it  does 
not  exhibit  the  elaidin  reaction. — J.  S. 

Rape-Seed  Men1  as  an  Adulterant  of  Mustard  and  Lin- 
seed Meals,  A-c.  Test  for.  l'harm.  Zeit.  Russl.  1896, 
35,  360. 

See  under  XXIII.,  page  679, 

Hiibl  Residues!  Recovery  of  Iodine  from.     K.  Dietrich. 
Pharm.  Central-H.,  X.F.,  1896, 17,  361. 

See  under  XXIII.,  pagel>$Q. 

Resin  Oil  in  Fatty  Oils.  Detection  of.     V.  Cornette. 
Ann.  Pharm.  189G,  2,  240. 

See  under  XXIII.,  page  680. 

in  Eg  ipt      <  liamber  of  Commerce  J., 

Aug.  1896,  147. 
See  under  Trade  Hep.,  page  684. 

PATENTS. 

Soap,  Sheep    Dips.  Hup    Washes,  and  the   like,  Impts.  in 

the    Manufacture   of   [with    Soluble    Sulphur].     F.    W. 
Saatmann,  Driffield.     Eng.  Pat.  15,.">68,  Aug.  19,  1895. 

To  obviate  the  formation  of  sulphides  in  the  production  of 
soluble  sulphur  in  soaps  and  the  like,  the  patentee  mixes 
ground  resin  with  about  30  per  cent,  of  flowers  of  sulphur, 
heats  the  mixture  to  about  120°  C,  and  distils  the  clear 
upper  liquid  at  "  a  temperature  exceeding  23°  C."  The 
resulting  product  is  readily  saponified,  and  the  soap  dip  or 
wash  so  obtained  contains  the  sulphur  in  a  soluble  form. 

— C.  A.  M. 

Effluent  Waters  of  Wool-washing  Machines,  and  the 
like,  New  or  Improved  Method  of  and  Apparatus  for 
Removing  Fatty  Matters  from  the.  [Separation  by  Air- 
Blast  Agitation.']  J.  Holmes,  Bradford  ;  H.  E.  Tankard 
and  W.  Scaife,  Laisterdyke.  Eng.  Pat.  18,239,  Sept. 
30,  1895. 

See  under  V.,  page  648. 

Soaps  and  Saponaceous  Compounds  [Admixture  with 
Boric  Compounds],  Impts.  in  the  Manufacture  of 
J.  Ascough,  Stafford.     Eng.  Pat.  10,681,  May  18,  1896. 

The  object  of  this  invention  is  to  increase  the  antiseptic 
properties  of  soaps  by  the  addition  of  boron  compounds  in 


such  a  manner  that  the  tendency  of  the  latter  to  dissociate 
is  avoided.  For  hard  soaps  for  household  or  toilet  purposes, 
the  following  mixture  is  employed  : — li  iric  acid  in  powder, 
62  lb. ;  dry  sodium  carbonate,  27  lb.  ;  boiling  water,  44 lb.; 
tincal  borate  in  powder,  5  lb.  These  are  heated  in  the 
boiling  pan  and  stirred  until  effervescence  has  nearly  ceased ; 
2  lb.  of  this  boron  compouud,  while  still  hot  and  fluid,  are 
stirred  into  each  cwt.  of  the  boiling  s"oap,  which  is  then 
allowed  to  set  in  the  usual  manner.  For  soap  powders  and 
similar  compounds,  the  boron  mixture  i>  allowed  to  cool 
until  more  or  less  solid  before  being  transferred  to  the 
grinding  apparatus  with  the  respective  substances. 

For  mineral  and  polishing  soaps  the  mixture  consists  <>t 
sodium  carbonate,  dry,  27  lb.,  and  water  (boiling),  44  lb.  ; 
or  soda  crystals,  71  lb.,  with  boric  acid  in  fine  powder, 
oi)  lb.,  and  calcium  borate  in  fine  powder,  16  lb.  These 
are  combined  in  the  boiling  pan  und  added  to  the  soap  in 
the  manner  described  above. — C.  A.  M. 

Glycerin  and  Caustic  Soda  from  Soap  Lyes  [Electrolysis] 

Impts.  in   the   Production   of     J.  Glatz  and   O.   Lugo, 
New  York.     Fug.  Pat.  10,837,  May  19,  1896. 

T_he  soap  lye  left  in  the  manufacture  of  soap,  containing 
free  alkali,  sodium  or  potassium  hydrate,  fatty  glycerides, 
free  glycerin,  and  some  fatty  acids,  is  subjected  to  the  action 
of  an  electric  current,  the  anode  being  composed  of  zinc  or 
carbon,  preferably  the  latter,  retained  in  contact  with  the 
liquor  under  treatment,  whilst  the  cathode  is  separated  from 
the  anode  by  a  poroas  partition.  It  is  claimed  that  in  an 
apparatus  constructed  on  this  principle,  the  current  decom- 
poses the  caustic  soda  in  the  lye,  the  liberated  sodium 
being  attracted  to  the  cathode  and  immediately  oxidised  to 
sodium  hydrate.  The  glycerin  compounds  are  decomposed 
and  the  glycerin  set  free,  whilst  the  albuminoid  and  colour- 
ing matters  are  rendered  insoluble  aud  are  readily  removed 
by  filtration.  The  colour  of  the  lye  is  changed  from  a  dark- 
brown  to  a  light  straw  colour.  After  the  electrolytic 
treatment  the  insoluble  matter  is  separated  from  the  liquor 
aud  the  latter  distilled.  The  glycerin  obtained  is  perfectly 
pure  and  free  from  discoloration,  and  can  be  used  for  all 
purposes  in  the  arts.  The  caustic  soda  produced  is  practi- 
cally pure,  aud  can  be  used  at  once  by  the  soap-maker, 
since  by  the  above  process  it  is  possible  to  produce  a 
solution  of  the  required  density. — C.  A.  M. 

Soap  or  Cleansing  Agent  [Mixed  with  Suu-dust],  Im- 
proved. II.  W.  Wilson,  Todmorden.  Eng.  Pat.  12,953, 
June  12,  1896. 
In  this  patent,  soap  is  mixed  with  sawdust  in  about  equal 
proportions,  the  object  being  to  give  a  certain  amount  of 
roughness  which  will  not  injure  a  smooth  surface.  A 
secondary  advantage  is  that  the  soap  will  float. — C.  A.  M. 

XIII.-PIGMENTS,  PAINTS ;  RESINS, 
VARNISHES ;  INDIA-RUBBER.  Etc. 

(.4.)— PIGMEXTS,  PAINTS. 

PATENTS. 

Paints  and  Pigments  [Arsenic  Trisulphide  and  Sulphur], 
Impts.  in  the  Manufacture  of.  S.  11.  Schrvver,  London. 
Fug.  Pat.  13, 'J7:'.,  July  23,  1895. 

The  basis  of  this  paint  consists  of  arsenic  trisulphide  mixed 
with  sulphur.  It  is  prepared  by  slaking  5G  lb.  of  lime  in 
100  gallons  of  water,  adding  160  lb.  of  sulphur,  and  boil- 
ing with  wet  steam  till  the  liquid  is  nearly  clear.  The 
solution  is  decanted,  198  lb.  of  white  arsenic  added,  and 
the  whole  again  boiled  until  the  pigment  reaches  its  maxi- 
mum of  brightness,  when  it  is  allowed  to  cool,  and  hydro- 
chloric acid  is  run  in  to  faint  acidity.  Other  pigments,  such 
as  Prussian  blue,  may  be  precipitated  with  the  arsenic,  if 
desired,  so  as  to  form  a  green.  The  material  is  claimed  to 
be  specially  suitable  for  ships'  bottoms,  owing  to  the 
"  anti-fouling  "  nature  of  the  arsenic  sulphide.  For  this 
purpose  it  ma}'  be  suspended  in  boiled  oil  aud  petroleum 
spirit,  and  mixed  with  the  oxides  of  iron  and  zinc  together 
with  lime  and  rosin. — F.  H.  L. 
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Volatilisation  of  Galena  into  White  Compounds  of  Lead, 
and  of  Zim-  into  White  Compounds  of  Zinc,  the  Making 
of  Litharge,  and  tin  Smelting  of  Metals  from  their 
Ores  or  Slags  ;  Impts.  in  the  Process  for.  A.  C.  J. 
(  barlier,  Glasgow.     Bag.  Pat.  14,166,  July  25,  1895. 

This  invention  consists  "  in  the  use  of  gag  under  pressure 
in  conjunction  with  heated  air  for  the  conversion  of  galena 
into  white  compounds  of  lead  by  volatilisation,  likewise  the 
same  from  zinc  ores  into  white  compounds  of  zinc  ;  also  the 
extraction  of  all  kiuds  of  metals,  lead,  zinc,  iron,  antimony, 
&c,  either  from  their  ores,  slags,  or  residues."  When 
working  on  lead  the  fnrnace  is  built  of  iron,  water-jacketed 
half-way  up.  Half  of  the  bottom  is  made  to  slope  to  a 
saucer-shaped  receptacle  placed  in  the  other  half,  and  the 
hot  gas  and  air  are  led  in  midway,  and  just  where  the 
slope  begins.  Hy  the  use  nf  gaseous  fuel,  the  formation 
of  slags  in  the  furnace  is  avoided,  and  as  the  waste  gases 
leave  the  apparatus  still  under  pressure,  fans,  &c.  are  not 
required  to  drive  the  fume  through  the  usual  condensers. 
The  basin  serves  to  collect  any  metal  that  is  not  volatilised, 
whence  it  may  be  removed  without  stopping  the  operation. 

— F.  H.  L. 

Protect i Hi/   Ships'    Bottoms   against    Fouling,    Preserving 
Wood,  ami   Shielding   Submarine  Electric  Cables  from 
Penetration  by  Teredo   Worms;  Impts.  in  Compositions 
for   {Metallic  Cresylates.']     W.  G.  Gunn,  Bristol.     Eng. 
"Pat.  17,871,  Sept.  24,  1895. 
Thk  essential  point  of  this   patent   lies   in  the  use   of  the 
"  cresylate  "  of  either  mercury,  lead,   copper,  iron,  or  zinc. 
100  parts  of  cresol   are   heated  between    S0:    and    120'    ('. 
with  120  parts  of  the  oxide  of  one  of  the  above  metals,  or  a 
mixture  of  them,  until  a  drop  of  the  substance  solidifies  on 
cooling.     If  the  composition  is  to  be  employed  for  preserv- 
ing wood,  the  cresylate  is  dissolved  in  creosote  oil.  Ike.,  but 
if  a  paint  is  required,  it  is  ground  into  an  ordinary  linseed- 
oil  vehicle.  -I'.  H.  L. 

White  Lead,  Substitute  for  [Lead  Oxychlorocarbonati  . 
and  of  other  Oxy-Salts  of  Lead  from  Lead  Sulphate  ami 
Lead  Chloride;  Impts.  in  tin  /'reduction  of  a.  S.  Ganelin, 
Philadelphia,  U.S.A.     Kug.  Pat.  8981,  April  28,  1896. 

This  specification  describes  various  processes  for  preparing 
different  oxy-salts  of  lead  from  the  chloride  or  sulphate, 
■  one  of  which,  the  oxychlorocarbonate,  is  a  new  compound, 
and  may  be  used  as  a  substitute  for  white  lead.  (1.)  On 
mixing  the  sulphate  or  chloride  of  lead  with  magnesia  in 
presence  of  water,  the  basic  salt  PbO.PbSOj  or  PbO.Phi '!. 
is  definitely  formed,  irrespective  of  the  proportions  of  the 
substances  present.  (2.)  By  treating  lead  sulphate  with 
half  its  equivalent  of  a  stronger  base  in  presence  of  water 
and  a  salt  of  the  desired  radical,  an  oxy-salt  of  lead  is 
produced  in  the  following  manner  :  — 

2P1.SO.,   i   MgO  +  4XaCI  = 

PbO.PbCL  +  2Xa,S04  +  MgClj. 

(3.1   By  adding  another  salt  containing  a  different  acid,  an 

oxy-lead  compound  may  he  obtained  with  two  acids,  e.g., 

the  above-mentioned  oxychlorocarbonate — 

3PbS04  +  2NaH0  r   2NaCl  *  XaX03  = 
PbC03.PbCls.Pb(OH)j  r  3Xa,,SU4. 
The   same   body    may   also   be   prepared   from    the   basic 
chloride  as  follows  : — 

31'bOIK'l  +  NajCOs  = 
Pb(OH)...PbC03.Pb(.()U)(  l  .  2NaCI. 

— 1\  II.  L. 


XIV  -TANKING.  LEATHER.  GLUE.  SIZE. 

tfnhairing,  Sweating  and  Liming  Processes  for ;  J.  con 
Schroedcr's  Researches  on.  V.  H.  Haenleiu.  Dingler's 
Polyt.  J.  1896,  301,  65—70  and  90— '.<:». 

Fob  what  is  known  concerning  the  rationale  of  "Unhair- 
ng,"  consult  Villon  (  Traiti  pratique  de  la  fabrication  des 

cutis    i(   du  travail  des  j«««.r)  ami  Eitner  (JDer  Gerber, 


1875,3;  1877,49;  1880,111;  1881,51;  188S.  150,  198  ; 
1891,13;  1892,65,223.1  Compare  also  this  Journal,  1896>, 
461  and  549. 

A  brown-  and  black-haired  ox-hide  was  washed,  cleansed 
from  adhering  flesh,  &c,  trimmed,  and  cut  up  into  squares 
of  10  cm.  side.  These  were  immersed  in  successively 
stronger  salt  solutions  until  they  no  longer  absorbed  salt 
from  saturated  brine,  and  were  finally  preserved  in  brine 
to  which  access  of  air  was  prevented.  When  a  square  in 
required  for  an  experiment  it  was  restored  to  its  original 
condition  by  2 — 3  days'  washing  in  running  water.  The 
brown-haired  squares  were,  on  the  average,  somewhat 
heavier  than  the  black-haired. 

As  a  sweating  pit,  an  ordinary  moist  chamber,  such  as 
is  used  by  the  bacteriologist,  served,  and  in  this  the  pi.  Bi 
of  hide  were  laid  on  dishes,  hair  side  up  ;  the  temperature 
was  kept  at  16"  C.  Signs  of  putrefaction  were  noted  after 
three  days,  and  after  five  days  one  of  the  pieces  C  mid  bs 
easily  unhaired  by  a  born  spatula.  Thus  this  period  may 
be  considered  the  normal  time  for  uuhairing  at  16°  C,  and 
this  is  consonant  with  practice.  The  epidermis  was  to  a 
great  extent  removable  as  a  whole,  so  that  the  hair  retained 
its  normal  condition — a  fact  emphasising  the  epidermoid 
character  of  the  hair. 

A  second  piece  of  hide  was  removed  from  the  chamber 
after  six  days,  and  was  easily  unhaired  by  the  spatula,  with 
the  exception  of  the  usual  "ground  hairs,"  which,  though 
easily  removed  by  forceps,  were  too  short  to  be  caught  by 
the  spatula;  there  is  thus  no  real  difference  between 
"ground  hairs"  and  other  hairs,  as  has  been  stated. 
A  third  piece  of  hide  was  unhaired  after  8|  days, 
without  any  damage  to  the  grain  ;  but  a  fourth  piecer 
which  remained  in  the  chamber  for  a  month,  suffered 
materially.  It  was  found  that  a  piece  of  hide  from  which 
the  salt  had  not  been  washed  could  not  be  properly  unhaired 
until  alter  a  sojourn  of  five  months  in  the  chamber, 
illustrating  the  retardation  of  the  sweating  process  effected 
by  salt. 

Experiments  on  the  influence  of  the  proportion  of  lime 
used  aud  of  the  addition  of  stale  or  partially  stale  lime- 
liquor  to  the  limes,  on  uuhairing  by  this  process,  w  ere  carried 
out  by  immersing  the  hide  pieces,  freed  from  salt,  in  diverse 
liquors,  varying  from  pure  water  and  water  containing 
the  common  proportion  of  lime  (6  kilos,  of  caustic  lime  per 
cubic  metre  of  water),  to  a  magma  of  300  grins,  of  quick- 
lime in  a  litre  of  water.  In  some  cases,  liquor  which  had 
been  already  used  in  a  lanyard  was  added,  and  in  every 
case  the  proportion  of  green  hide  to  unhairing  liquor  was 
1:4'8.  In  the  result  it  was  found  that  within  wide  limits 
the  proportion  of  lime  has  no  influence  on  the  unhairing 
process,  and  that  immersion  in  water  cannot  be  substituted 
for  sweating.  The  influence  of  the  proportion  of  lime  in 
the  plumping  of  hide,  was  not  considered  in  these  experi- 
ments. When  the  salt  was  left  in  the  hides  it  had  nc» 
appreciable  influence  on  their  unhairing  by  lime. 

The  detailed  experiments  lead  to  the  inference  that  the 
liming  process  is  not  dependent  for  its  depilatory  action  on 
the  presence  of  bacteria,  and  is  effective  by  virtue  of 
alkalinity  alone.  This  result  contradicts  Villon's  conclu- 
sion Qloc.  cil.~). — A.  G.  H. 

Tannin  and  Colouring  Matter  contained  in  the  Bark  of 
Myrica  Xagi.  A.  G.  Perkin  and  .1.  J.  Hummel,  l'roc. 
Chem.  Soc.  1896,  [168],  145. 

Myrica  nagi  is  an  evergreen  tree,  belonging  to  the  Myri- 
caceae  occurring  in  the  sub-tropical  Himalayas,  in  the 
Khasia  Mountains,  the  Malay  Islands,  and  Japan.  The 
bark,  which  is  used  as  a  tanning  agent,  and  occasionally  for 
medicinal  purposes,  was  found  to  contain  a  yellow  colouring 
matter.  This  formed  yellow  needles,  closely  resembling 
quercetin,  having  the  formula  C,6HI0<  V  In  strong  solutions 
of  alkali  it  dissolves  with  an  orange  colour,  which,  on 
dilution  and  exposure  to  air,  becomes  first  green,  then  deep 
blue,  and  finally  red-violet.  It  dyes  shades  which,  in  their 
general  character,  closely  resemble  those  produced  by 
quercetin  and  tis,  tin.  With  fused  alkali  it  yields  phloro- 
glucal  and  gallic  aci</.  This  is  probably  a  tetrabromo 
derivative  of  the  colouring  matter,  but,  on  account  of  its 
somewhat    peculiar     properties,     it    will    require    further 
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examination.  The  results  of  this  investigation  show  that 
this  colouring  matter,  for  which  the  name  myricetin  is 
proposed,  is  most  probably  a  hydroxyquereetin.  Its 
colour  reactions  with  dilute  alkali  are  probably  due  to  the 
oxidation  of  the  pyrogallol  nucleus  it  contains.  The 
amount  of  colouring  matter,  isolated  by  the  method 
described,  varied  from  0-23  to  (1-27  per  cent.,  and  the 
amount  of  tannin  it  contained,  according  to  U.K.  Procter, 
27'30  per  cent. 

Quebracho    Colorado,   The    Colouring  Matter  of.     A.    G. 

Perkin  and  0.  Gunnell.     Proc.  Chem.  Soc.   1896,  [168], 

158. 
The  wood  of  Quebracho  Colorado  constitutes  the  tannin 
matter  "  quebracho,"  which  is  suitable  for  the  production 
of  Morocco  leather,  and,  moreover,  in  conjunction  with 
alum,  it  gives  the  leather  a  bright  yellow  shade,  instead  of 
the  darker  colours  prepared  in  the  ordinary  way.  Jean  (Bull. 
Soc.  Chim.  33,  6)  found  it  to  contain  a  tannin  differing 
from  those  of  oak  bark  aud  chestnut  wood.  According  to 
Arnaudon  (Watts'  Diet.  Chem.  8,  1732),  it  contains  a 
yellow  colouring  matter. 

The  colouring  matter,  C^H^O,,.  forms  glistening  yellow 
needles,  dyeing  shades  similar  to  those  of  quercetin,  and 
yielding  compounds  with  mineral  acids.  Its  dyeing  pro- 
perties were  identical  with  those  of  fiselin,  ( ',  ,H1Ml  •, ,,  the 
colouring  matter  of  youns  fustic  {Rhus  cotinus),  and  there 
could  be  little  doubt  that  it  w&sjisetin. 

A  second  substance,  C14H1()O10,  forming  minute  prisms, 
was  also  isolated,  and  was  found  to  be  ellagic  acid,  and 
further,  the  presence  of  a  considerable  quantity  of  gallic 
acid  was  detected,  these  latter  being,  no  doubt,  chiefly 
formed  during  the  isolation  of  the  fisetin  from  the 
quebracho. 

Leather  Be/use,  The  \ManuriaV\  I  'nine  nf~.    J.  B.  Lindsey. 
J.  Amer.  Chem.  Soc.  1896,  18,  565. 

See  under  XV.,  page  663. 

PATENTS. 

Degreasing  Leather,  Impts.  in  the  Method  of  and 
Machines  for.  E.  W.  Wright  and  W.  Monk,  both  of 
Nottingham.     Eng.  Pat.  10,752,  May  19,  1896. 

According  to  this  new  method,  the  skins  to  be  treated 
are  immersed  in  a  "  warm  liquid  volatile  solvent,"  the  nature 
of  which  is  not  further  specified,  and  means  are  provided  for 
the  constant  agitation  of  either  the  skins,  or  the  solvent,  or 
both,  throughout  the  treatment.  After  about  one  hour's 
treatment  with  the  solvent,  the  latter  is  run  off,  and  the 
skins  are  dried  by  allowing  hot  air  to  pass  over  and  between 
ihem,  the  vaporised  solvent  being  condensed  by  suitable 
means.  The  extracted  grease  is  recovered  by  evaporation 
of  the  solvent. 

The  machinery  described,  principally  concerns  (1)  the 
treatment  of  the  air,  which  is  used  over  and  over  again, 
whether  fcr  agitation  of  the  solvent  or  for  evaporation  of 
the  solvent  still  adherent  to  the  drying  skins,  and  ( 2 ) 
the  keeping  apart  of  the  skins  during  treatment. — E.  K.  B. 

Chrome-dressed  Leather.  Process  [Steaming  at  100°  C] 
tor  Hardening.  K.  Mtiller,  Brackwede,  Germany.  Eng. 
Pat.  11,695,  May  29,  1896. 

The  inventor  hardens  chrome-dressed  leather,  so  as  to 
render  it  suitable  for  boot  soles,  &c,  by  subjecting  it  for 
varying  lengths  of  time,  in  the  presence  of  water,  to  a 
temperature  of  about  100°  C— E.  R.  B. 

XV -MANURES,  Etc 

Leather  Refuse,  The  [Manuriat]  Value  of.    J.  B.  Lindsey. 
J." Amer.  Chem.  Soc.  1896, 18,  565—575. 

The  experiments  here  described  show  that  dissolved  leather, 
prepared  by  heating  finely  ground  sole  leather  with  sul- 
phuric acid  and  neutralising  the  mixture  with  chalk,  is  a 
source  of  nitrogen  which  is  as  available  for  plant  food  as 
is  the  average  animal  matter  used  for  fertilising  purposes. 


The  percentage  of  nitrogen  in  the  dissolved  leather  used  by 
the  author  was  O- 97.  If  the  quantity  of  nitrogen  obtained 
by  the  experimental  crops  from  sodium  nitrate  be  called 
100,  then  that  obtained  from  dissolved  leather  was  70. 
Wagner  gives  the  following  relative  values  of  nitrogenous 
manures  : — 

Sodium  nitrate , 100 

Ammonium  sulphate 90 

Dried  blood,  ground  horn,  and  green  plants      70 

Ground  bone,  ground  fish,  and  flesh tio 

Stable  manure 45 

Ground  wool SO 

Ground  leather 20 

—A.  G.  B. 

Mi.iciI  Fertilisers,  A  Method  fur  Separating  the  "In- 
soluble" Phosphoric  Acid  derived  from  Bones  and  the 
like,  and  from  Hock  Phosphates  respectively,  contained 
in.     A.  V.  Bryant.     J.  Amer.  Chem.  Soe.  1896,  18,  491. 

See  under  XXIII.,  page  678. 

Nitrates,  Reduction  of.  I"/  Bacteria,  and  consequent  Loss  of 
Nitrogen.  E.  H.  Richards  and  (i.  W.  Rolfe.  Techn. 
Quarterly,  1896,  9,  40. 

See  under  XVIII.  B.,  page  667. 

XVI.-SUGAR,  STARCH.  GUM.  Etc. 

Sugar-Cane,  Occurrence  of  Amine::  in  the  Juice  of. 
J    I..  Ileeson.     J.  Amer.  Chem.  Soc.  1896, 18,  743— 74 1. 

The  presence  of  amines  in  the  products  of  the  sugar  beet 
has  long  been  known,  but  their  occurrence  in  the  juices  of 
the  sugar-cane  has  not  been  recognised  prior  to  the  present 
sugar  season.  By  the  action  of  heat  on  the  precipitate 
obtained  by  the  addition  of  lime-water  to  cane-juice,  the 
author  has  obtained  a  product  having  the  general  properties 
of  an  amine,  but  he  has  not  been  able  to  establish  its 
identity.— A.  K.  M. 

Sugar,  Inversion  of,  by  Salts.  J.  II.  Long.  J.  Amer. 
Chem.  Soc.  1896, 18,  693 — 717.  (See  also  this  Journal, 
1896,  550.) 

In  the  experiments  described  in  this  .paper,  the  solutions 
employed,  contained  20  per  cent,  of  cane-sugar  and  varying 
amounts  of  each  of  the  salts,  the  inversion  being  carried! 
out  at  a  constant  temperature  of  85°  C.  The  rotation  of 
the  solutions  was  determined  at  intervals,  and  the  rate  of 
inversion  thus  ascertained.  With  some  of  the  salts  the 
velocity  coefficient  K  was  practically  constant,  with  others 
it  increases  with  the  time,  and  with  others  again  it  decreases. 
These  results  may  be  roughly  tabulated  as  follows  : — 

Potash  aluin K  constant. 

Ferrous  sulphate    K  increases  slowly. 

Ammonium  ferrous  sulphate „ 

Zinc  sulphate 

Cadmium  chloride „  „ 

Manganous  sulphate K  increases  rapidly. 

„  chloride „  „ 

Lead  nitrate 

Ferrous  chloride K  decreases  rapidly. 

„        bromide „  „ 

„        iodide .,  „ 

—A.  K.  M. 

Sugars,  Transformation  of  by  Lead  Hydro-tide.  C.  A. 
Lobry  de  Bruyn  and  A.  von  Eckenstein.  Bee.  trav. 
Chim.  des  Pays-Bas.  1896, 15,  92. 

Lead  hydroxide  reacts  on  sugars  in  a  manner  analogous  to 
that  of  the  hydroxides  of  potassium  and  sodium,  by  inducing 
molecular  re-arrangement.  Glucose  yields  mannose,  but 
no  fructose.  The  latter  sugar  undergoes  alteration  on 
treatment  with  lead  hydroxide,  but,  contrary  to  the  effect 
produced  by  the  alkalis,  neither  glucose  nor  mannose 
results.  It  is  supposed  that  in  the  course  of  the  mutual 
transformation  of  glucose,  fructose,  and  mannose  by  the 
action  of  alkalis,  another  non-acid  body  of  greater  reducing 
power  is  formed,  but  its  nature  is  not  yet  elucidated.  Like 
the   alkalis,    lead   hydroxide  acts    on  the  reducing  bodies- 
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(lactose  :ind  maltose),  forming  galactose  and  glucose. 
From  these  researches  the  authors  disagree  with  Syobodafs 
opinion  that  lead  acetate  decomposes  sugars,  finding  that 
decomposition,  with  the  formation  of  lactic  acid,  ensues 
only  alter  the  prolonged  reaction  of  caustic  alkali. — C.  S. 
Sugars,  New  Hydrazines  of  the  [Separation   of  Sugars], 

A.  von   Eckenstein  and  G.    A.    Lobry  de  Bruyn.     Bee. 

trav.  Chim.  des  Pays-Bas.  1896,  15,  97. 
See  under  XXI II..  page  679. 

Milanese,  Sorbose,  and  Galactose,  Ammonia  Derivatives 
of.  Lbbry  de  Bruyn  and  F.  van  Leeat.  Rec.  trav. 
Chim.  des  Pays-Bas.  1896,  15,  81. 

See  under  XXIV.,  page  683. 

Starch,  The  Oxidation  of.     E.  Dollfus  and  F.  Scheurer. 

Bull.  Soc.  Ind.  Mulhouse,  1896,  241—245. 

See  under  VI.,  page  649. 

Starch,  The  Oxidation  of.     O.  Schmerber.      Hull.  Soc.  Ind. 
Mulhouse,  1896,  238—241. 
See  under  VI.,  page  649. 
PATENT. 
Molasses,  An   Impd.  Method  [Boiling   with  Sulphites']   of 
Purifying.     C. F.  Kasteogren, Stockholm,  Sweden.    Eng. 
Pat.  5953,  March  17,  1896. 
Molasses  are  boiled,  under  pressure,  with  the  sulphite  of 
an  alkali   or  calcium,  which   may  or   may  not   contain   sul- 
phurous acid  in  excess  — .J.  Ii.  B. 

XVII.— BREWING.  WINES,  SPIRITS.  Etc. 

Moulds  which  appear  to  Partake  of  the  Nature  both  of 
Yeasts  and  Moulds.  A.  Jorgensen.  Centralblatt  fur 
Baktcriol.  1896,  42. 

The  author  has  observed  the  occurrence  of  dematium-like 

moulds  in  beer,  and  that  they  produce  an  unpleasant  smell 
and  turbidity.  He  recommends  that  a  careful  note  be 
made  of  their  occurrence  when   examining   air,  water,   or 

beer. 

This  mould  forms  at  first  the  usual  white  mycelium,  hut 
later  gives  rise  to  oidium-like  bodies,  which  sooner  or  later 
bud.  After  some  time  the  growth  separates  into  yeast-like 
cells,  and  the  liquid  acquires  an  unpleasant  smell,  and  is 
turbid. — A.  h.  S. 

Pure  Yeasts  and  their  Nutrition.  H.  Seyfiert.  /.cits. 
ges.  Brauw.  1896,19,  3 is. 
A  pure  yeast  which  had  been  successfully  used  for  pitching 
during  two  years,  gradually  lost  its  admirable  "  breaking" 
properties,  and,  although  still  perfectly  pure,  assumed  a 
foreign  flavour,  rendering  rejection  necessary  After 
prolonged  attempts  to  find  a  suitable  yeast  from  a  large 
number  of  cultures,  the  author  came  to  the  conclusion  that 
the  source  of  failure  lay  ill  the  nutrient  media  employed 
rather  than  in  the  yeasts  or  methods  of  culture,  and  a  seril  S 
of  ash  analyses  revealed  a  paucity  of  lime  both  in  the  wort 
and  in  the  yeast  used  in  the  brewery,  due  to  the  low 
percentage  (1'39  CaO  per  100,000)  of  lime  in  the  water 
used.  Yeast  from  external  sourd  Boon  became  poor  in 
lime  when  used  in  this  wort,  but  recovered  when  lime  was 

added  to  the  goi 

Experiments  were  made  with  fermentations  in  wort  with 
211  gini-.  of  added  gypsum  per  hectolitre,  as  well  a-  ill 
wort's  made  from  water,  with  half  that  amount  of  added 
gypsum,  and  in  worts  from  barleys  steeped  in  waters  with 
and  without  such  addition.  In  the  result  the  presi  ee  ol 
gypsum  was  found  beneficial,  not  only  in  the  nutrition  ol 
the  yeast,  but  also  in  steeping  and  malting,  bj  preparing 
the 'ground  for  a  normal  development  oi  the  organism. 
When  a  wort  poor  in  lime  was  -till  further  deprived  of  that 
constituent  by  dialysis,  a  boiling  fermentatii  n  resulted. 
A  numb.-r  of  "media  otherwise  unsuitable  for  yeast  culture 
may  be  rendered  available,  at  bast  for  the  normal  develop- 
ment of  various  races  of  yeast,  by  the  employment  of  lime. 

— e.  s. 


Yeast,  Fermenting  Power  and  Activity  of.     E.  Duclaux. 

Ann.  de  l'Inst  Pasteur,  1*96,  119—127  and  177-  189 
Tin:  term  fermenting  power,  was  introduced  by  Pasteur  to 
indicate  the  ratio  between  the  amount  of  sugar  fermented 
and  the  amount  of  yeast  employed  in  the  fermentation. 
This  ratio  must  not  be  confused  with  the  fermenting  activity 
which  is  the  measure  of  the  rapidity  of  the  fermentation. 

The  element  of  time  does  not  enter  into  the  definition  of 
fermenting  power  ;  this  factor  corresponds  to  the  idea  of 
mechanical  work,  a  certain  amount  of  work  being  necessary 
to  transform  a  definite  weight  of  sugar;  it  is  not  a 
characteristic  of  any  one  yeast,  but  varies  with  the  con- 
ditions of  experiment.  A  condition  which  profoundly 
affects  its  value,  is  the  presence  or  absence  of  oxygen  ;  as 
this  varies  between  maximum  limits,  the  fermenting  power 
Varies  between  such  great  ratios  as    I  and  'Jilt). 

The  idea  of  fermenting  power  stated  in  simple  terms,  is, 
that  the  sugar  transformed  by  a  given  weight  of  yeast  is 
greater,  as  the  amount  of  oxygen  is  less.  In  contact  with 
air  the  greater  part  of  the  sugar  is  used  up  by  being 
converted  into  carbon  dioxide  and  water;  only  a  small  part 
is  transformed  into  alcohol.  (In  the  other  hand,  if  the 
supply  of  oxygen  be  deficient,  an  interior  combustion  of  the 
sugar  is  set  up,  and  a  greater  yield  of  alcohol  is  obtained. 
Thus  the  fermenting  power  depends  both  on  the  quality 
and  the  quantity  of  the  reaction. 

The  ratio  of  fermenting  activity  is  one  which  is  more  readily 
understood  ;  it  is  equal  to  the  fermenting  power  in  a  unit  of 
time  ;  thus  the  amount  of  sugar  that  will  be  transformed  in 
a  time  T,  by  an  amount  of  yeast  I.,  is  Q  =  ALT,  A  being 
the  activity.  If  fermentation  be  started  with  a  small 
quantity  of  yeast,  increasi  of  yeast  will  take  place  and  the 
quantity  L  will  be  an  amount  intermediate  between  the 
amount  of  yeast  sown  and  the  amount  existing  in  the  solution 
at  the  end  of  the  experiment.  The  author  considers  it  to  be 
about  I  of  tlii-  latter  amount  (Microbiologic,  419). 

Besides  the  quantity  of  sugar  (Q)  which  has  been 
fermented,  a  further  portion  has  been  employed  in  the 
growth  of  the  yeast;  this  amount  is  almost  equal  to  the 
amount  of  yeast  ( L)  and  may  be  denoted  by  the  expression 
ML  where  M  nearly  equals  unity. 

The  whole  weight  of  sugar  used  is  : — S  =  ML  4  ALT. 
The  fermenting  power  is  the  ratio  S  :  L  1'  :  hence 
P  =  M  •  AT.  This  expression  resembles  thai  expressing 
uniform  motion  in  dynamics,  P  being  comparable  to  5] 
traversed,  and  A  to  velocity.  Fermenting  power  is  there- 
fore a  more  complex  quantity  than  fermenting  activity, 
and  involve-  a  consideration  of  time.  Duclaux  further 
interprets  this  equation  by  considering  the  two  latter  terms 
separately;  M  is  the  amount  of  sugar  completely  burnt  to 
carbon  dioxide  and  water  and  AT  the  amount  fermented 
and  producing  alcohol,  carbon  dioxide,  succinic  acid  and 
glycerin.  The  first  he  calls  the  constructive  amount  and 
the  second  the  maintaining  one. 

Turning  to  Pasteur's  experiments  (  Etudes  sur  la  lliere, 
chap.  6),  and  considering  L' I  hours  as  the  unit  of  time; 
I  hen  under  aerobic  conditions,  1'  —  M  +  A  4  :  under 
suitable  conditions  M  might  have  a  value  2  then  we  should 
have  a  value  for  A  2.  Under  anaerobic  conditions  w  e 
have  1'  M  +  90A,  when  taking  the  same  value  for  M,  we 
get   \       l".'.     Thetwo  value-  ol  A  are  verj  close. 

These  two  extreme  cases  show  that  when  the  fermenta- 
tion is  very  rapid,  that  is,  T  is  very  small,  onlj 
ten.,  i  \1)  id' the  above  equation  is  of  importance,  whereas 
when  the  fermentation  is  slow,  it  is  only  necessary  to 
the  second  term.  A  fermentation  may  thus  be 
considered  a-  divided  into  two  parts  ;  in  the  first  the  yeast 
increases  at  the  expense  of  the  sugar,  and  very  little 
fermentation  takes  place;  in  the  second,  very  little  of 
yeast  growth  take-  place,  but  considerable  fermentation. 
When  we  try   to  interpret  these  equations  experimentally, 

thev  d t  appear  to  be  so  simple.     If  a  trace  of  yeast  be 

sow  i  in  a  suitable  liquid.it  commences  to  multiply  very 
rapidly  as  long  as  there  i-  oxygen  in  solution,  and  as  the 
oxygen  becomes  used  up.  the  growth  slackens.  If  now  there 
be  an  excess  of  sugar,  the  fermentation  proceeds  without 
any  appreciable  increase  of  yeast.  If  the  maximum  growth 
be  not  reached  during  fermentation,  it  is  produced  when 
tin-  is  finished  ;  this  is  what  Pasteur  called  la  vie  continuie. 
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If  we  now  turn  our  attention  to  the  activity,  that  is  the 
quantity  of  sugar  fermented  by  the  uuit  weight  of  yeast  in  the 
unit  of  time,  we  find  this  faetor  varies  with  the  conditions  of 
experiment.  Under  aerobic  conditions  it  appears  to  be 
very  great,  and  is  characterised  by  a  large  yeast  growth  ; 
under  anaerobic  conditions  it  is  characterised  by  a  free 
production  of  alcohol,  and  the  number  expressing  the 
activity  may  be  great  or  small,  the  variation  depending  on 
the  quickness  or  slowness  of  the  fermentation. 

Duelaux  considers  that  A.  J.  Brown  (J.  Cheat.  Soc.  1893, 
369  ;  and  1894,  911)  has  confused  the  notion  of  fermenting 
power  and  activity.  He  selects  two  groups  of  experiments 
in  particular  for  criticism  ;  the  first  scries  is  summarised  in 
the  following  table  : — 


Xo. 


D»'';"™l''s"^(     Weight 
ofExperi-l       j1^1  of 

mentecl. 


ment. 


Yeast. 


Number 

of  Cells. 


Ferment-     V-tivity 
ing      I    of  the 
Power.       Yeast. 


Days. 

a 

5 

7 
12 
20 


2-5 
5-0 
lO'O 
20-0 

•J-V-J 


0-121 
0-lJ.J 
0-17T 
0-H0 
0-13S 


8-51 
9-91 
10-44 

11-17 
12-20 


20-2 

56-0 
]  13-0 
183-0 


These  experiments  Duelaux  does  not  consider  to  be 
comparable,  as  the  amounts  of  sugar  in  solution  vary  so 
much.  The  last  three  experiments  are,  however,  fairly 
comparable  as  far  as  the  fermenting  activity  is  concerned, 
as  in  the  equation  for  calculating  this  (P  =  JI  +  AT)  the 
value  of  M  is  sufficiently  small  to  he  negligible.  The 
activities  thus  calculated  are  given  above,  and  agree  as 
closely  as  can  be  expected.  Duelaux  states  that  there  is 
nothing  in  these  experiments  in  opposition  to  Pasteur's 
theory.  He  also  calculates  the  activity  in  another  series  of 
experiments  which  Brown  made  to  show  that  the  same 
number  of  yeast  cells  could  ferment  30  or  10  grms.  of 
sugar;  the  activities  are  7-7  and  7-2,  that  is,  they  are 
practically  the  same,  again  confirming  Pasteur's  theory. 

Duelaux  next  proceeds  to  consider  the  experiments  of 
Giltay  and  Aberson  (this  Journal,  1895,  764).  If  the 
well-known  equation,  C6H,._,()6  =  2C2H60  +  2CO.,,  were  at 
all  accurate,  it  would  he  easy  to  determine  if  less  alcohol 
and  more  carbonic  acid  were  formed  under  certain  con- 
ditions, that  is  to  say,  if  a  portion  of  the  alcohol  were 
completely  oxidised  to  carbonic  acid:  but  as  the  reaction 
cannot  be  so  simply  stated,  this  problem  is  surrounded  with 
difficulties  which  Duelaux  does  not  consider  have  been 
overcome.  Amongst  other  objections,  he  considers  that  a 
portion  of  the  alcohol  was  probably  carried  over  into  the 
potash  bulbs  together  with  the  carbonic  acid.  He  also 
objects  to  the  experiments  made  in  a  current  of  air  containing 
20,  50,  and  1U0  per  cent,  of  oxygen,  as  they  were  not  made 
on  the  same  day,  and  even  then  he  considers  the  differences 
in  the  amounts  of  alcohol  oxidised  to  be  small ;  and  that  the 
■'respiration*'  of  the  yeast  is  a  fairly  constant  quantity. 

Hansen  and  Pedersen  conclude  that,  whilst  aeration 
increases  the  rapidity  of  multiplication  of  the  yeast,  it 
diminishes  its  fermenting  power.  This  is  in  accord  with 
Pasteur.  They,  however,  employed  different  methods, 
estimating  the  consumption  of  sugar  by  the  decrease  of  the 
specific  gravity,  and  counting  the  yeast  eells  instead  of 
weighing  them. 

Sowing  10  cells  per  uuit  of  volume,  they  found  that  for 
equal  quantities  of  sugar  fermented  in  non-aerated  wort. 
there  were  112  eells,  and  in  the  aerated  one  234  cells  per 
unit  of  volume  ;  and  in  another  experiment  73  and  145  cells 
respectively  in  the  non-aerated  and  aerated  solutions. 
These  experiments  are  not  directly  comparable,  as  the 
time  was  different  in  each  one;  in  the  first  two  it  was  three 
and  two  days,  and  in  the  second  pair,  two  and  one  and  a  I 
half  days  respectively. 

If    S    denote    the    weight    of   sugar   fermented,    L    the   I 
quantity  of  yeast,  ami  A  the  activity  in  the  non-aerated 
fermentation,  and  1/  and  A'  the  same  in  the  aerated   one, 
then  S  =  ML  +  3AL,  and  S  =  ML'  +  2A'L',  and  as  L    - 
2L  we  get  3A  =  M  +  4  A'. 


Similarly,  from  the  second  pair  of  experiments,  2A  = 
M  +  3A'. 

The  values  of  A,  M  and  A'  in  these  two  equations  are 
not  the  same,  but  we  see  that  whatever  the  value  of  M  is. 
that  A  is  greater  than  A';  that  is  to  say,  the  activity  of 
the  yeast  is  greater  in  the  absence  of  air  than  in  its  presence, 
which  is  Pasteur's  statement. — A.  L.  S. 

Malt,  The   Proteids  of.    T.  B.  Osborne  and  G.  E.  Camp- 
bell.   J.  Amer.  Chem.  Soc.  1896,  18,  542—558. 

The  malt  employed  in  this  investigation  contained — 

1.  Bynedistin,  a  globulin  far  more  soluble  in  very  dilute 
salt  solution  than  edistin,  the  globulin  of  barley,  and 
differing  moreover  from  the  latter  in  containing  more  car- 
bon and  less  nitrogen.  Bynedistin  dissolved  in  10  per 
rent,  salt  solution  gives  a  turbidity  at  65°  C,  and  a  floecu- 
lent  coagulum  at  84"  C,  but  even  after  protracted  heating 
at  100°  C.  the  coagulation  is  incomplete.  The  proteid  is 
partly  precipitated  by  saturating  its  solution  with  mag- 
nesium sulphate. 

2.  Leucosin.  an  albumin,  identical  in  composition  and 
properties  with  that  obtained  from  wheat,  rye,  and  barley. 
3.  A  Protoproteose,  readily  precipitated  from  aqueous 
solution,  by  adding  an  equal  weight  of  alcohol.  Of  the 
same  composition  as  leucosin.  4.  A  Protoproteose,  less 
readily  precipitated  by  alcohol,  and  differing  in  composition 
from  the  preceding.  5.  A  Deuteroproteose.  6.  A  Hetero- 
proteose  in  extremely  small  amount.  7.  Bynin,  a  proteid 
insoluble  in  water  and  saline  solutions,  but  readily  soluble 
in  dilute  alcohol.  8.  A  proteid  insoluble  in  water,  saline 
solutions,  and  dilute  alcohol.  The  following  proportions  of 
these  constituents  were  found  :— 

Per  Cent. 
Proteid,  insoluble  in  salt  solutions  and  in  alcohol  ....    3*80 
Bynin,  s  iluble  in  dilute  alcohol 1*25 


Bynedistin,  leucosin.  and  proteoses  fcoagulable 
soluble  in  water  and  salt  solutions  \  uncoagulable 


T50 
1-29 


Total  proteids 7 '^t 

It  appears,  therefore,  ''that  during  germination,  the 
proteids  of  barley  undergo  extensive  changes  without 
acquiring,  or  before  acquiring  the  properties  of  proteoses  ; 
that  hordein  disappears,  and  a  proteid  soluble  in  alcohol, 
of  entirely  different  composition,  takes  its  place:  and  that 
edestin  also  disappears  and  is  replaced  by  a  new  globulin. 
The  albumin,  however,  appears  to  he  unchanged  in  its 
characters,  hut  its  quantity  is  increased." — H.  T.  P. 

Maltiny  Process,  The  Effect  of  Water  continuing  Gypsum 
on  the.  G.  Pelix.  Allg.  Brauer  und  Hopfen  Zeit.  1896 
Xo.  77. 

The  author  Ins  examined  malts  prepared  respectively  with 
a  hard  water  containing  about  323  parts  of  solid  matter  per 
100,000,  of  which  212  were  gypsum,  and  a  water  containing 
72  parts  of  solid  matter  per  100,000,  of  which  46  were 
gypsum;  and  he  finis  that  the  malls  prepared  from  the 
latter  were  much  more  satisfactory  in  every  way;  he  is 
inclined  to  consider  that  the  reason  is  that  the  hard  water 
does  not  remove  a  proper  quantity  of  soluble  matter  from 
the  grain. — A.  L.  S. 

Potatoes,  The  Preservation  of.     Paulsen.     D.  Landwirtsch. 
Zeit.  1896,  Xo.  4. 

Iim  author  recommends  that  the  stock  of  potatoes  in 
distilleries  be  kept  in  heaps  covered  with  straw  and  earth, 
and  protected  from  the  weather  by  shedding.  He  states 
that  up  to  the  first  occurrence  of  frost,  unripe  diseased  sorts 
may  be  used  with  advantage. 

When  potatoes  are  stored  for  any  length  of  time  changes 
take  place  in  their  composition,  the  nature  of  which  are 
chiefly  dependent  on  the  temperature,  and  may  be  classed 
under  three  heads. 

(1.)  A  sugar  formation  from  starch  by  the  action  of  a 
ferment. 

(2.)  A  loss  of  sugar  by  oxidation. 

(3.)  A  starch  reproduction  from  sugar. 

The  second  decomposition  increases  considerably  with 
the  temperature,  the  first  and  third  nearly  neutralise  one 
another  attemperatures between  6= — 20'Candthe  formation 
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of  sugar  King  always  in  excess  of  the  reproduction  of 
starch  ;  below  6°  C.  the  former  decomposition  is  much  in 
excess  of  the  latter,  and  this  explains  how  it  is  that  frost 
renders  potatoes  sweet. — A.  L.  S. 

Potatoes,  The  Fermentability  of  the  Wort  Prepared  from 
Different  Varieties  of.  J.  Scheibner.  Zeits.  fur 
Spiritusind,  1896,  223— -224. 

The  author  has  determined  the  yield  of  alcohol  which  can 
he  obtained  from  different  varieties  of  potatoes,  and  finds 
that  some  small  tubered  sorts  yield  less  alcohol  than  other 
large  tubered  ones  ;  the  yield  of  alcohol  being  calculated  on 
the  amount  of  the  saccharometric  extract  obtained  from 
the  various  sorts.  This  result  is  caused  by  the  fact  that 
the  former  yield  worts  which  do  not  ferment  so  completely 
as  those  yielded  by  the  latter. 

The  author  has  tried  to  complete  the  fermentation  of 
these  extracts  by  the  addition  of  yeast  and  malt,  and  also 
by  prolonging  the  time  of  fermentation,  and  by  a  combina- 
tion of  these  methods  he  succeeded  in  raising  the  yield  of 
alcohol.  He  suggests  that  by  the  use  of  Pornbe  or  Logos 
yeasts  a  better  yield  may  also  be  obtained. — A.  L.  S. 

Citric  Acid  Fermentation,  Two  Areu>  Moulds  which 
produce.     C.Wehmer.     Zeits.  fur  Spiritsind.  1896,208. 

See  under  XX.,  page  671. 

Mushrooms,  Action  of  the  Oxidising  Ferment  of,  on  O.ri- 
disable  Compounds.  E.  Bourquelot.  t'omptes  rend. 
1&96,123,  315. 

See  tinder  XXIV.,  page  6S3. 

Maltose,  Determination  of,  in  Worts.     L.  Braun.     Zeits. 
ges.  Brauw.  1896,  19,  241. 

See  under  XXIII., page  680. 

Glycerol  in  Wine  and  Beer,  Determination  of,  by  the  Index 
of  Refraction.  Ii.  Sostegni.  S.taz.  Sperini.  Ital.  1896, 
318. 

See  under  XXIII.,  page  6S0. 

PATENTS. 

ASrating  Liquids,  Improved  Apparatus  for,  especially 
applicable  to  Fermenting  Tuns  and  Indigo  Vats.  F. 
Grumbacher,  Berlin.     Eng.  Pat.  13,386,  June  17,  1896. 

See  under  I.,  page  641. 

Fermented   Products,    Impts.    in  and  connected    with    the 
Manufacture  of  [Use   of  Formaldehyde,   Formic    Acid, 
and  Salts'].     J.  C.  R.  G.  Boulet,  Paris.     Eng.  Pat.  7258, 
April  9,  1895. 
The  patentee  claims  the  use  of  formaldehyde,   its   deriva- 
tives, compounds,  and  homologues,  also  formic  acid  and  its 
salts,  in  the  manufacture  of  alcohol;  likewise  in  the  treat- 
ment   of  any    sugared    substance    in    the    preparation    and 
preservation     of    malt  or    its    infusion,    intended     for    the 
distillery  or  other  industrial  purposes.     The  application  of 
formaldehyde  to  the  steep  water  for  barley  is  also  claimed. 

—J.  L.B. 


XVIII —FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(4.)—  FOODS. 

Breadfrom  Flour  of  Different   Qualities,  Nutritive   Value 
of.    A.Girard.    Comptes  rend.  1896,  122,  1882— 1388. 

The  author  has  already  shown  (ibid.,  1309),  that  the 
alleged  superiority  of  brown  over  white  bread,  as  regards 
nutritive  value,  is  unfounded,  since  the  amount  of  gluten  is 
practically  the  same  in  both. 

\\  ith  regard  to  phosphoric  acid,  the  average  amount 
found  in  the  husks  was  2-37,  in  the  kernel,  O'SO  per  cent, 
liut  when  the  relative  amounts  of  husks  and  kernel  in  Spars 
are  taken  into  account,  the  differences  in  white  and  brown 
brend  are  6mall ;  and  when  the  total  amounts  of  phosphoric 


acid  in  ordinary  rations  are  calculated,  the  differences 
introduced  by  the  bread  being  white  or  brown,  are  quite 
insignificant.  In  any  case  there  is  a  large  excess  of  phos- 
phoric acid  in  the  food  over  the  highest  estimate  of  what  is 
normally  eliminated,  (viz.,  :i"  19  gnus,  per  day). 

It  is  concluded  that  for  general  consumption  white  bread, 
well  leavened,  and  prepared  from  60  to  65, or, at  the  most, 
7ti  per  cent,  tiour,  is  the  best.  Brown  bread  may  be  reserved 
for  those  who  prefer  the  flavour,  and  for  those  whose 
digestive  powers  are  uncertain. — X.  II.  J.  M. 

Milk,  Preservation  of,  by  Potassium  Chromate.    J.  Froide- 
\aux.     J.  Pharm.  Chim.  1896, 16,  155. 

The  addition  of  potassium  bichromate  to  a  sample  of  milk, 
4  grins,  to  the  litre,  will  prevent  its  coagulation  for  four 
months.  Lately  the  neutral  chromate  has  been  used  to 
preserve  milk  intended  for  consumption.  The  author  finds 
that  the  quantity  employed,  0-04  grm.  per  litre,  is  practi- 
tically  useless,  and  that  at  least  o*2  grm.  is  necessary; 
tlii~  quantity,  however,  gives  an  appreciable  coloration.  To 
test  for  ehrorpates  iu  milk,  the  ash  of  10  e.e.  should  be 
extracted  by  a  little  water,  the  solution  slightly  acidified  by 
nitric  acid,  carbonate  of  magnesia  added  to  neutral  reaction, 
and  then  silver  nitrate.  This  reagent  must  be  present  in 
some  quantity  to  throw  down  the  chlorides  and  phosphates. 

A    red   coloration  indicates   the    presen f  the   chromate. 

When,  however,  the  chromate  is  present  in  less  proportion 
than  O'OJ  grm.  per  litre,  the  phosphates  in  part  mask  the 
coloration  ;  a  more  delicate  test  is  to  add  to  the  ash,  water 
slightly  acidified  by  sulphuric  acid  and  then  gnaiacum 
tincture,  the  presence  of  a  chromate  is  shown  by  an 
intense  blue  coloration  which  disappears  rather  quickbj  . 

—A.  C.  W. 

PATEXTS. 

Meat.  Frozen,  and  other  Articles  of  Food  [Thawing  in 
Hot  Oil],  Impts.  in  Treating.  J.  A.  Linley,  London. 
Eng.  Pat  13,707,  duly  17.  1895. 
The  meat,  &c,  is  thawed  by  immersing  it  in  hot  beef  fat, 
mutton  fat,  or  a  highly  refined  oil.  The  fatty  coating  is 
afterwards  removed  by  heating,  or  other  convenient  process. 
The  inventor  claims  that  no  moisture  of  the  air  condenses 
on  the  meat  during  the  thawing  and  the  article  does  not 
become  sodden  or  deteriorated. — L.  de  K. 

Impts.  in  and  Means  for  Preserving  [Economy  of  Vessels]. 
P.  Griffin,  Bath."  Eng.  Pat.  15,255, Aug.  14,  1S95. 

A  GLASS  or  earthenware  vessel  with  a  suitable  opening 
through  which  the  food  is  introduced  or  withdrawn,  is 
constructed.  The  opening  is  hermetically  closed  by  a 
movable  airtight  stopper  held  iu  position  by  a  -crew  or 
bayonet  joint.  The  stopper  is  provided  with  a  small  hole, 
to  allow  the  escape  of  steam  or  vapour,  which  is  after- 
wards hermetically  closed  by  means  of  a  suitably  arranged 
plug  or  stopper. 

The  vessel  is  filled  with  the  food  to  be  preserved,  and  if 
necessary,  a  certain  amount  of  preserving  fluid,  such  as 
svrup,  is  added,  and  the  vessel  is  then  placed  for  some  time 
in  a  boiling  water-bath.  Another  plan  is  to  pass  Steam  by 
mean-  of  another  hole  in  the  interior  of  the  vessel. 

The  chief  claim  of  the  inventor  is  that  the  vessel  can  be 
used  over  and  over  again,  whilst  ordinary  sealed  metallic 
cans  are  no  longer  anj  use.  There  is  also  no  danger  of 
metallic  contamination  in  the  new  process. — L.  de  K. 

Clomical  [Acid   Treatment  Decortication],  Improved  Pro- 
cess of  and  Apparatus  for  Use  therein,  applicable  for  ike 
Treatment  of  Grain.     H.  H.  Lake,  London.     From  ]•'..  de 
Moerloose,  Brussels.    Eng.  Pat   15,765,  Aug.  21,  1895. 
The  grain  i-  soaked  in  water  containing  0-5 — 3  per  cent,  of 
hydrochloric  acid  at   from  30° — 50    C,  and  a  small  quantity 
of  a   Buitahle  oxidising   agent,  such    as  permanganate  or 
bichromate  of    potash,  not   exceeding    2    or    I    grins,    per 
100    litres.     To  ascertain   whether   the  soaking    has  been 
sufficient,  the  gram  is  from  time  to  time  pressed  between 
the  fingers,  which  should  cause  the  bark  to  readily  break  up 
and    separate.     The   grain    is  now  passed,  in  a  current  of 
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water,  between  moving  hrushes  with  plane  or  cylindrical 
surfaces;  or  they  may  have  their  bristles  arranged  in 
alternately  projecting  and  receding  rows. — L.  de  K. 

Milk,  Humanised  Condensed.     C.  G.  Moor,  London.     Ens. 
Pat.  20,219,  Oct.  26,  1895. 

HiGH-class  cows' milk  is  concentrated  to  one  third.  33  1b. 
of  this  are  then  mixed  with  12  lb.  of  cream,  10  lb.  of  niilk- 
sngar,  i  lb.  of  phosphate  of  soda,  and  44  lb.  of  distilled 
water.  Before  use,  the  mixture  is  diluted  with  twice  its 
bulk  of  water. 

The  inventor  claims  that   it   is   practically  identical  with 
human  milk,  being  rich  in  sugar  but  poor  in  albuminoids. 

—  I.,  de  K. 

Tea  or  other  Matters,  Impts.  in  ami  Apparatus  fur  the 
Production  of  Extracts  of  [by  Percolation].  G.  11. 
Roque-Dabbs,  Shanklin,  Isle  of  Wight.  Eng.  l'at.  3192, 
Feb.  12,  1896. 

FiNKi.YinviDKD  tea  (tea  dust,  for  instance)  is  introduced 
into  a  series  of  percolators  and  water  is  allowed  to  pass 
through,  the  percolators  being  heated  by  boiling  water  or 
steam.  To  obtain  the  whole  of  the  soluble  matter,  the  tea  is 
again  exhausted  and  the  liquid  is  concentrated  by  evaporat- 
ing in  a  vacuum  pan  before  mixing  with  the  first  percolate. 

— L.  de  K. 

Organic  Alimentary  Substances,  Solid ;  Improved  Process 
for  Preserving.  F.  O.  Jacob.  Paris,  France.  Eng.  Pat. 
12,150,  June  3,  1896. 

The  use  of  high  pressure  carbon  dioxide  and  metheual 
vapours,  is  claimed. — L.  de  K. 

Milk,  Impt.  in  or  relating  to  the  Treatment  of,  for  the 
Purpose  of  suiting  it  to  Individual  Digestions.  G.  H. 
Walker,  G.  E.  Gordon,  and  .1.  H.  Waterhouse,  of  Boston, 
U.S.A.     Eng.  Pat.  14,196,  June  26,  1896. 

Separation-  of  cream  and  non-creamy  portion,  and  the  use 
of  milk  sugar. — L.  de  K. 

Preserving  Organic  Substances,  Improved  Process  of,  more 
particularly  applicable  for  Alimentary  Substances.  C. 
L.  Bachelerie,  Paris,  France.  Eng.  Pat.  14,581,  July  1, 
1896. 

The  use  of  high  pressure  carbonic  acid,  vacuum,  and  cold 
is  claimed. — L.  de  K. 


(5.)— SANITATION  ;    WATER  PURIFICATION. 

Aniline  Poisoning.     Leipziger  Fiirber  u.  Zeugdrucker  Zeit. 

45,  346. 
Aniline  poisoning  may  occur  by  the  inhalation  of  its 
vapours,  by  direct  introduction  into  the  circulatory  system, 
and  through  absorption  by  the  skin.  The  characteristic 
symptoms  are  i— General  depression,  lassitude,  weakness, 
difficulty,  of  speech,  and  blue  lips  ;  the  patient  looking  as  if 
intoxicated.  Vomiting  gives  relief,  and  in  fresh  air  the 
patient  soon  recovers.  Astringents  are  said  to  act  beneficially, 
but  alcohol  aggravates  the  effects  of  the  poisoning.  It  has 
been  observed  that  most  cases  of  poisoning  have  been 
caused  by  aniline  being  splashed  on  the  elothmg  of  work- 
people. In  such  cases  the  clothing  should  at  once  be 
changed,  and  the  parts  of  the  body  touched  by  aniline 
should  be  washed  with  water  acidulated  with  hydrochloric 
acid.  The  rooms  where  aniline  is  used  should  be  well 
ventilated.  Nitrobenzene  and  toluidiue  are  said  to  produce 
effects  similar  to  those  of  aniline. — I.  S. 

Nitrates,  Reduction  of,  by  Bacteria,  and  Consequent  Loss 
of  Nitrogen.  E.  H.  Richards  and  G.  W.  Rolfe.  Techn. 
Quarterly  1896,  9,  40—59. 

Lv  order  to  reproduce  the  conditions  of  a  water  containing 
decaying  organic  matter  and  nitrates,  solutions  were  prepared 
from  tap-water,  milk,  and  potassium  nitrate.  These  were 
allowed  to  decompose,  and  analyses  made  at  various  stages 
of  the  decomposition.  The  conclusion  drawn  by  the  authors 
from  their  results  is  that  when  a  decaying  organic  solution 


which  contains  nitrates  does  not  furnish  sufficient  oxygen 
for  the  bacteria,  the  latter  derive  their  supply  from'  the 
nitrates,  which  they  reduce  first  to  nitrites  and  finally  to 
free  nitrogen.  In  manuring,  since  nitrates  may  be  readily 
destroyed  through  adding  too  much  sewage,  the  amount  of 
the  latter  should  always  be  regulated  so  as  to  obtain  as 
much  oxygen  as  possible.  Artificial  aeration,  by  blowing  air 
through  the  bulk,  is  useless;  whilst  the  disposal  of  the 
sewage  in  very  thin  layers  appears  to  be  the  most  advan- 
tageous course.  It  is  suggested  that  growing  plauts  should 
be  supplied  with  only  as  much  nitrogen  as  they  can 
assimilate.  Even  under  the  most  favourable  conditions  of 
areratiou  some  loss  of  nitrogen  appears  almost  inevitable 
I  when  decomposing  organic  matter  is  added  to  a  nitrified 
water  or  soil,  since  certain  bacteria  prefer  to  obtain  their 
oxygen  supply  from  nitrogenous  combinations.  These 
results  are  considered  to  throw  light  on  the  greater 
efficiency  of  coarse  than  of  fine  material  in  sewage  purifi- 
cation, the  aeration  being  more  effective,  and  less  nitrogenous 
matler  being  retained  to  promote  the  growth  of  reducing 
bacteria.— C.  A.  M. 

PATENT. 

S  ./■'  and  Impure  Water,  Impts.  in  the  Treatment  and 
Purification  of  [Using  Benzoic  Acid  and  Sol.  Benzoates 
with  Carbon  and  Clay].  .1.  W.  Slater.  Tollington  Park, 
Middlesex,  and  the  Native  Guano  Co.,  Loudon.  Eng. 
Pat.  18,093,  Sept.  27,  1S95. 

The  sewage  is  treated  with  a  mixture  of  equal  weights  of 
clay  and  carbon,  then  with  benzoic  acid  or  soluble  benzoates, 
and  after  being  well  mixed,  cake  alum  or  aluminium  chloride 
is  added,  the  quantities  of  these  various  ingredients  depend- 
ing on  the  quality  of  the  sewage.  Benzoic  acid  or  soluble 
benzoates  are  added  to  the  effluent  resulting  from  the 
treatment  of  sewage  by  precipitation  or  filtration,  and 
secondary  fermentation  is  thus  prevented. — J.  L.  B. 

(C.)— DISINFECTANTS. 

PATENTS. 

Sheep  Dipping  Powders  [Sulphur  and  Arsenical Powderi  . 
Impts.  in  the  Manufacture  of.  F.  W.  Passmore  and 
Jeyes'  Sanitary  Compounds  Co.,  Lira.,  London.  Eng. 
Pat.  11,921,  June   19,  1895. 

A  soluble  sulphur  powder  is  prepared  by  mixing  stated 
proportions  of  sodium  thiosulphate  and  oxalic  acid,  both 
anhydrous.  The  oxalic  acid  may  be  replaced  by  sodium 
or  potassium  acid  sulphate,  cream  of  tartar,  or  other  dry 
acid  substance.  The  powder  must  be  preserved  from 
becoming  damp,  and  for  use  is  dissolved  in  water,  forming, 
owing  to  the  sulphur  precipitated,  a  milky  emulsion,  so  that 
the  sulphur  reaches  every  part  of  the  fleece  to  which  it  is 
applied.  To  prepare  an  arsenical  powder,  arsenic  acid,  or 
a  soluble  arsenic  ~alt,  sodium  arsenate,  preferably,  is  mixed 
with  the  described  powder,  which,  when  dissolved  for  use, 
yields  a  solution  containing  arsenic  sulphide  as  a  finely- 
divided  precipitate. — E.  S. 

Drains  and  Sewers,  Improved  Means  of  [Carbon  or  Wood 
Dust,  Manganate  of  Soda,  and  Sulphuric  Acid], 
Purifying  the  Air  of,  or  of  Suppressing  Noxious 
Vapours  generally.  R.  H.  Reeves,  Putney,  Surrey. 
Eng.  Pat.  1*8,185,  Sept.  28,  1895. 

This  process  consists  of  dropping,  in  the  space  requiring 
purification,  sulphuric  acid  on  dry  manganate  of  soda  mixed 
with  carbon,  fine  wood,  or  other  dust.  When  the  evolution 
of  gas  has  ceased,  water  is  added  to  the  residue,  a  solution 
of  permanganic  acid  is  thus  formed,  which  treats  the  sewage 
or  other  matter  flowing  through  the  drains. — J.  L.  B. 

Disinfectant,  Improved,  and  Cleansing  and  Purifying 
Compound.  E.  Burton,  Camberwell.  Eog.  Pat.  18,229, 
Sept.  30,  1895. 
A  solution  of  the  required  strength,  of  carbolic  acid, 
permanganate  of  potash,  oil  of  eucalyptus,  &c,  &c.  is 
added  to  disintegrated  moss,  and  the  preparation  is  then 
subjected  to  heavy  pressure. — J.  L.  B. 
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Aldehydes,  Impts.  in  or  relating  to  a  Process  and  Appa- 
ratus for  th'  I'ii partition  of.  A.  .1.  Boult,  London. 
From  G.  Barthel,  Dresden,  Germany.  Eng.  Pat.  3998, 
Feb.  21,  1896. 

The  process  claimed  consists  in  diverting  a  portion  of  a 
stream  of  alcohol  vapour  and  burning  this  rouud  the  main 
stream,  so  as  to  prevent  the  admission  of  an  excess  of 
oxygen.  The  apparatus  claimed  lias  a  combustion  chamber 
closed  at  one  end.  and  a  separate  vaporising  chamber,  the 
outlet  pipe  from  which  is  provided  with  a  large  opening 
directed  towards  the  open  end  of  the  combustion  chamber, 
and  with  a  smaller  opening  directed  against  the  closed  end. 
On  igniting  the  vapours,  the  stream  from  the  latter  opening 
surrounds  that  from  the  former,  and  prevents  access  of 
oxygen  to  it.  Air  for  the  flame  enters  the  burning-tube  by 
holes  in  its  walls. — A.  ('.  YV. 

Gaseous  Mixtures,  mainly  Formaldehyde,  for  Disinfecting 
Purposes,    Process     unit     Apparatus    for    producing, 

Societei   Anonyme   de  i'lnstitut   Kaoul   l'ictet.  Fribourgj 
Switzerland.     Eng.  l'at.  11,557,  May  2",  1896. 

Thk  process  for  the  production  of  mixtures  of  formaldehyde, 
which  consists  in  passing  a  current  of  hot  gases  over  rri- 
oxymcthylenc.  is  claimed,  together  with  an  apparatus  for 
producing  such  mixtures.  This  essentially  consists  of  two 
concentric  cylinders,  between  which  pass  the  gases  from  a 
fire  or  burner,  the  lower  part  of  the  inner  cylinder  is 
surrounded  by  a  worm,  through  which  the  gas  employed 
passes  to  the  bottom  of  this  cylinder,  where  it  goes  through 
a  layer  of  trio xy methylene.  The  upper  part  of  the  inner 
cylinder,  which  is  narrower  and  serves  for  the  introduction 
of  the  aldehyde  polymer,  is  surrounded  hy  another  worm, 
through  which  the  gases  pass  from  the  cylinder  and  where 
the  vaporisation  of  the  polymeride  is  completed.  The 
apparatus  may  also  hi'  modified  to  admit  water  or  formalde- 
hyde solutions  and  so  deliver  moist  gases. — A.  C.  W. 

XIX -PAPER,  PASTEBOARD.  Etc. 

PATENTS. 

Knots  ami  other  Mailers,  Separating,  from  Wood  Fibre 
in  tin-  Manufacture  of  Wood  Pulp ;  Impts.  in  the 
Method  or  Means  for.  The  Kellner-Partington  Paper- 
Pulp  Co..  Ltd..  Manchester.  From  N.  Pedersen,  Sarps- 
borg,  Norway.     Eng.  l'at.  15,783,  Aug.  22,  1S95. 

The  object  of  the  invention  is  the  removal  of  th3  knots, 
dirty  pieces  of  hark,  &c,  from  wood  fibre  in  the  manufac- 
ture of  wood  pulp.  It  consists  in  passing  the  disintegrated 
wood,  before  digestion,  through  a  tank  of  water  or  saline 
solution  (according  to  the  specific  gravity  of  the  wood 
employed)  on  a  travelling  apron  or  similar  device,  the 
material  being  thoroughly  soaked  in  transit  by  rotating 
paddles,  to  ensure  removal  of  air-bubbles  ami  free  tin 
lighter  particles  of  pure  fibre  from  the  heavier  impurities, 
which  fall  to  the  bottom  and  are  mechanically  removed. 

— O.  H. 

[Paper  Filling  !  Waste  Materials  obtained  in  the  Manu- 
facture of  Ammonium  Compounds :  Improved  Process  or 
Treatment  of,  I"  Produce  a  Substance  suitable  for  Use 
as  a  Paper  Filling  in  the  Manufacture  of  Paper. 
W.  Brothers,  Kawtcnstall,  Lancaster.  Lng.  l'at.  18,503, 
Oct.  :;,  ism;,. 

The  waste  materials  described  in  the  title,  or  materials  of 
other  origin,  consisting  essentially  of  a  mixture  of  calcium 
carbonate,  sulphate,  and  hydroxide,  are  suspended  in  water. 
and  furnace  gases  arc  blown  through,  until  the  free  lime 
present  is  carbouated.  The  neutral  compound  obtained  of 
calcium  carbonate  and  sulphate  may  then  he  applied  for 
paper-filling  or  otherwise. — K.  S. 

The  Residual  Liquors  produced  in  the  Manufacture  of 
Vegetable  Parchment  Paper,  Impts.  connected  with  the 

AppHeution  and  Utilisation  of.    [Sulphati  of  Magnesia 
and  Gypsum.]    J.S.  Rigby,  Liverpool.    Lng.  l'at.  19,008, 
Oct.  10,  1895. 
Thk  acid-liquors   left   on   parchmentising  paper  with  sul- 
phuric acid  are   returned   to   the   bath  ;  the    paper    is    then 


further  washed  in  another  series  of  tauks.  The  tanks  used 
for  the  first  wash  are  connected  to  a  main  pipe  leading  to  a 
cistern,  whence  the  acid  is  delivered  to  the  upper  part  of 
towers  charged  with  magnesite,  and  the  solution  of  magne- 
sium sulphate  obtained  passes  into  settlers,  and  then  into 
crystallising  tanks.  The  carbonic  acid  given  off  in  the 
process  i^  collected.  The  weaker  sulphuric  acid  derived 
from  the  second  scries  of  washing-tanks  is  led  into 
mechanical  mixing  apparatus,  iuto  which  calcium  chloride 
solution  is  tun,  gypsum  being  obtained.  Special  apparatus 
i-  described. — E.  S. 

Manufacture   of;    adapted  for  being  Written  o, 

Drawn  upon  by  means  of  a  Metal  Style,  and  for  Polish 
ing  and  Cleaning  Metals s    Impts.  in  the.     [Mixlun    oj 
I 'nip    and    an    Oxide    or  Carbonate.']       L.   Capazza, 
Brussels,  Belgium.     Eng.  Pat.  9'Jl-l,  May  9,  189f>. 
'I'm:   pulp   from  which  the  paper  is  made   is   mixed  with  a 
stated  proportion  of  an  oxide  or  carbonate,  preferably  zinc 
oxide  or  carbonate  ;  or  ordinary  paper  is  coated  with  the 
oxide  or  carbonate  in  a  siziug-bath.     Paper  thus  prepared 
may  be   written   upon  by  a  durable  metallic  style,  without 
the  use  of  pencils  or  of  ink. — E.  S. 

XX.-FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Pharmaceutical  Products.  Action  of  Light  upon.     A.  B. 
Stevens.      I'harm.  Journ.,  Aug.  22,  1896,  165. 

The  following   descriptive  ll*t  is  given  of  substances  which. 

according  to  the  1'nited  States  Pharmacopoeia,  should  be 
protected  from  the  action  of  light,  either  by  being  kept  in 
dark  amber-coloured  bottles  or  in  the  dark. 

Articles  affected  by  Light. — Benzoic  acid  should  be  kept 
in  dark  amber-coloured,  well-stoppered  bottles,  in  a  cold 
place. 

Carbolic  acid  should  be  kept  in  dark  amber-coloured, 
well-stoppered  vials. 

Hydrobromic  acid  should  be  kept  in  glass-stoppered 
bottles,  protected  from  the  light. 

Hydrochloric  acid,  nitric  acid,  nitric  acid  dilute,  and  nitro- 
hydrochloric  acid  dilute  should  lie  kept  in  dark  amber- 
coloured,  glass-stoppered  bottles. 

Nitro-hydrochloric  acid  should  be  kept  in  dark  amber- 
coloured,  glass-stoppered  bottles,  which  should  not  be  more 
than  half  filled,  ami  kept  in  a  cool  place. 

Hydrocyanic  acid  dilute  should  be  kept  in  small  amber- 
coloured,  cork-stoppered  vials,  in  a  cool  place. 

Sulphurous  acid  should  be  kept  in  dark  amber-coloured, 
glass-Stoppered  bottles,  in  a  cool  place  protected  from 
light. 

Formic  acid  is  darkened  by  the  action  of  light  and  air. 
\,  i  tic  ether  should  be  kept  in  a  cool,  dark  place. 

Ammonium  iodide  should  be  kept  in  small,  well-stoppered 
\  ials,  protecte  l  bom  light. 

Amyl  nitrite  should  be  kept  in  small,  dark  umbcr- 
coloured,  glass-stoppered  vials,  in  a  cool  and  dark  place. 

Sulphurated  antimony   keep   in   well-stoppered   bottles. 

protl  eted  from   light. 

\po morphine  bydrochlorate  keep  in  dark  amber-coloured 
vials. 

Stronger  orange-flower  water  shonld  be  kept  in  loosely- 
stoppered  bottles,  in  'lark  place. 

Chlorine  water  should  be  made  fresh,  but  when  kept 
should  be  protected  from  light  and  air. 

Stronger  rose  water   should  be  kept  in  a  dark  place. 

Silver  cyanide,  iodide,  nitrate,  diluted  nitrate,  moulded 
nitrate  and  oxide  should  he  kept  in  dark  amber-coloured 
vials  protected  from  the  light. 

Arsenic  iodide  >hould  be  kept  in  gloss -stoppered  vials 

protected  from  light. 

Bismuth  and  ammonium  citrate  keep  in  well-stopper,  d 
bottles  protected  from  light. 

(  hloral  and  chloroform  should  be  kept  in  glass  stoppered 
bottles,  in  a  cool,  dark  place. 

Ferric  citrate,  iron  and  ammonia  citrate,  iron  and 
ammonia   tartrate,   iron    and    potassium    tartrate,   iron    and 
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quinine  citrate,  soluble  iron  and  quinine  citrate,  iron  and 
strychnine  citrate,  should  bo  kept  in  well-stoppered  bottles, 
protected  from  the  light. 

Saccharated  ferrous  iodide  should  be  kept  in  a  cool  and 
dark  place. 

Soluble  ferric  phosphate  and  pyrophosphate  should  be 
kept  in  dark  amber,  stoppered  bottles. 

Iron  valerianate  in  a  cool,  dark  place. 

Mild  mercurous  chloride  and  mercuric  cyanide  should  be 
kept  in  dark  amber- coloured  bottles. 

Yellow  mercurous  iodide  should  be  kept  in  dark  amber- 
coloured  bottles  with  the  least  possible  exposure  to  light. 

Red  mercuric  iodide,  yellow  mercuric  oxide,  red  mercuric 
oxide,  yellow  mercuric  sulphate,  amtnoniated  mercury  and 
mercury  with  chalk  are  to  be  protected  from  light. 

Iodoform,  solution  ferric  acetate,  solution  of  chlorinated 
soda  and  methyl  salicylate  are  to  be  kept  in  a  cool  place, 
protected  from  light. 

Naphthoi  keep  in  dark  amber-coloured  bottles. 

Volatile   oils.  23  are  directed   to  be   kept  in  cool 
protected  from  light. 

Physostigmine  salicylate  and  sulphate  should  be  kept  in 
small,  dark  amber-coloured  vials. 

Lead  iodide  is  to  be  protected  from  light. 

Fyrogallol  keep  in  dark  amber-coloured  vials. 

All  of  the  quinine  salts  should  be  kept  in  a  dark  place. 

Resorcin  and  santonin  should  be  kept  in  dark  amber- 
coloured  vials. 

Sodium  salicylate,  protect  from  heat  and  light. 

Spirit  of  nitrous  ether  in  small,  dark  amber-coloured 
\  ials,  in  a  cool  place. 

Spirit  of  phosphorus  keep  in  small,  dark  amber-coloured 
vials,  in  a  cool,  dark  place. 

Stronium  iodide  keep  in  dark  amber-coloured  glass- 
stoppered  vials. 

Terebeue  should  be  kept  in  a  cool  place,  protected  from 
light. 

Tincture  of  chloride  of  iron  should  be  protected  from 
light. 

Other  Chemicals  acted  upon  !>;/  Light. — The  action  of 
light  upon  silver  compounds  is  a  problem  upon  which  a 
vast  amount  of  study  and  investigation  has  been  expended. 
Few  investigators  agree  as  to  the  actual  compounds  formed, 
but  nearly  all  have  proven  that  the  action  is  one  of 
reduction. 

Silver  chloride,  when  fused  repeatedly  or  until  all  traces 
of  the  nitrate  or  organic  impurities  are  lost,  is  unaffected  by 
light.  N.  de  St.  Victor  discovered  that  paper  coated  with 
egg  albumin  and  dipped  in  a  solution  of  silver  is  far  more 
-tivc  than  when  used  with  the  silver  salt  alone.  At  the 
present  time  silver  salts  are  invariably  associated  with 
albumin,  gelatin,  or  collodion  in  all  photographic  plates. 

Chloral  becomes  acid  on  exposure  to  light  and  air. 

Chloroform,  when  absolute  and  all  air  is  excluded,  is  not 
acted  upon  by  sunlight,  but  in  the  presence  of  air  is  rapidly- 
decomposed.  The  presence  of  more  than  \\  per  cent,  of 
alcohol  prevents  decomposition;  smaller  quantities  retard 
the  action  in  proportion  to  the  quantity  present.  In  the 
absence  of  alcohol  chlorine  is  liberated.  In  the  presence  of 
alcohol  the  chlorine  is  converted  into  hydrochloric  acid. 

Creosote,  when  pure,  is  not  acted  upon  by  light,  but  when 
a  small  quantity  of  tar  oils  is  present,  light  darkens  it. 

Sulphurous  acid  is  decomposed  by  light,  forming  free 
sulphur  and  oxygen.  The  oxygen  combines  with  a  portion 
of  the  sulphurous  acid  to  form  sulphuric  acid. 

Hydrocyanic  acid  is  decomposed  by  light  and  air,  forming 
different  substances  under  different  conditions.  The 
greatest  care  must  be  exercised  to  promote  its  preservation. 
The  following  is  the  method  employed  in  the  prescription 
department  of  one  American  school  of'  pharmacy.  A  block 
of  wood  whose  dimensions  are  2  by  2i  by  6  ins.  is  procured. 
Eight  holes  of  sufficient  size  that  each  will  accommodate 
a  dram  vial  are  bored  in  this  block.  The  vials,  filled  with 
freshly-made  hydrocyanic  acid,  are  corked,  placed  in  the 
holes  prepared  to  receive  them,  and  the  hcles  closed  with 
corks.  When  a  prescription  requiring  this  acid  is  received, 
the  acid  is  taken  from  one  of  the  vials,  and  should  any  acid 
remain  in  the  opened  vial  it  is  thrown  away. 


Ferric  salts. — Inorganic  ferric  salts,  when  pure,  are  stable, 
but  when  associated  with  organic  compounds  they  are 
invariably  reduced  to  ferrous  compounds  by  the  action  of 
light.  For  example,  ferric  chloride  and  the  solution  of 
ferric  chloride  are  unaffected  by  light,  while  the  alcoholic 
tincture  of  the  solution  is  partly  reduced  to  ferrous  chloride. 
Hence  the  U.S. P.  directs  that  it  shall  be  .protected.  Many 
of  the  ferric  salts  with  organic  acids  are  -n  sensitive  to  the 
action  of  light  that  they  arc  used  for  photographic  printing. 
The  cyanotypes  or  blue  prints  are  made  by  exposing  paper 
coated  with  a  solution  of  ammonio-f errie  tartrate  and  placed 
under  a  negative  to  the  action  of  sunlight.  When  the  iron 
js  reduced  to  a  ferrous  condition,  the  paper  is  floated  upon 
a  solution  of  potassium  ferricyanide,  forming  ferrous  ferri- 
cyanide.  The  kallitype  printing  process  is  based  upon  the 
reduction  of  ferric  oxalate  to  ferrous  oxalate  by  light. 
Sodium  ferric  oxalate  acts  in  a  similar  manner,  producing 
an  orange-coloured  image  which  is  developed  with  a  solution 
containing  silver  nitrate. 

.Mercurous  chloride,  when  in  the  dark,  is  not  acted  upon 
by  the  air.  Exposed  to  light  it  gradually  darkens,  indicating 
partial  reduction. 

Mercuric  cyanide  is  affected  in  a  similar  manner. 

Mercurous  iodide  is  easily  decomposed  by  light  into 
mercuric  iodide  and  mercury.  Mercuric  oxides,  both  red 
and  yellow,  are  partially  reduced  by  light. 

Iodoform  is  decomposed  by  sunlight  with  the  liberatiou 
of  iodine. 

Volatile  oils  are  easily  decomposed  and  even  alcoholic 
solutions  easily  affected  by  the  same  agent.  Therefore  not 
only  volatile  oils  but  perfumes  also  should  be  protected. 

The  ornamental  display  of  perfumes  in  clear  glass  bottles 
upon  the  case  or  shelves  is  a  mistake.  They  should  be 
excluded  from  light. 

Spiritus  a;tlicris  uitrosi  rapidly  decomposes  under  the 
action  of  light  and  air,  becoming  acid.  Samples  have  been 
found  that  had  decomposed  and  refused  to  give  a  test  for 
ethyl  nitrite. 

Syrup  of  ferrous  iodide  which  has  oxidised  by  the  action 
of  air  may  he  completely  reduced  to  the  ferrous  condition 
by  exposure  to  sunlight. — A.  C.  W. 

Menthene    imd     Tertiary    Menthol,    Preparation    of.     L. 

Massou  and  A.  Reychler.     Bull.  Soc.  Chim.   1K96, 15 — 

16,  [15].  963— 969. 
Tut  rirst  stage  was  the  preparation  of  mentbyl  chloride 
from  secondary  menthol  by  the  action  of  phosphorus 
pentachloride,  added  by  degrees  and  in  excess,  in  presence 
of  rectified  petroleum  spirit.  On  washing  the  petroleum 
solution  with  water  and  sodium  carbonate,  and  leaving  to 
evaporate  spontaneously,  120  grins,  of  crude  menthyl 
chloride  (from  100  grms.  of  menthol)  were  obtained  and 
converted  into  menthene  by  heating  for  some  12  minutes 
at  150°  along  with  a  solution  of  75  grms.  of  potassium 
hydroxide  in  313  grms.  of  phenol,  followed  by  distillation 
until  the  temperature  rose  to  2003  C.  The  crude  menthene, 
washed  with  potash  and  rectified  over  metallic  sodium, 
yielded  60  grms.  of  purified  substance,  boiling  at  160  to 
166°  (uncorrected),  and  having  asp.  gr.  of  0-811  at  20°  C. 
It  is  remarkable  for  its  high  levo-rotation,  ra]„=  —48°' 5. 
( )u  treating  this  bodywith  150  grms.  of  trichloracetic  acid  for 
half  au  hour  at  between  70  and  90°  C.,  and  leaving  the  two 
in  contact  overnight,  it  was  found  that  47:;  grms.  of  the 
acid  had  entered  into  combination,  i.e.,  some  jrds  of  a  mole- 
cule per  molecule  of  menthene.  The  product,  freed  from 
acid,  was  saponified  by  alcoholic  potassium  hydroxide,  and  the 
resulting  menthol  extracted,  along  with  the  residual  menthene, 
from  water,  by  means  of  petroleum  spirit,  the  extract  being 
then  subjected  to  fractional  distillation  up  to  110°  C.  under 
progressive  reductions  of  pressure  (from  100  mm.  down  to 
23  mm.).  The  highest  distillate  (1U2 — 110°)  contained 
the  greater  part  of  the  menthol  (41  grms.),  and  yielded,  on 
redistillation,  34  grms.  of  a  colourless,  rather  oily  liquid  of 
sp.  gr.  0-8999  at  22°  C,  consisting  of  76-77  per  cent,  of 
C  and  12-91  per  cent,  of  H.  The  index  of  refraction, 
n  =  1  '45979,  equivalent  to  a  molecular  refractive  power  of 
47-45.  indicates  the  absence  of  a  double  bond  :  the  rotatory 
power  is  nil.  In  order  to  prove  the  tertiary  nature  of  the 
product,  it  was  mixed  with  ordinary    menthol  and  ctherified 
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by  the  Menschutkin  process  with  pure  acetic   acid,  with  the 
result    that   only    2    par    cent,    of  the   tertiary    isomer    was 
i,,l  a-  compared  with  12-5  per  cent,  of  tho  ordinary 
menthol. 

( If  the  other  fractions,  that  coming  over  hetn  ecu  Si)  and 
15  C.  chieflj  contained  dextro-menthene  ([a]„  ==  1+  -)• 
This  may  be'  accounted  for  either  by  the  assumption  that 
dextro-incntbouc  was  originally  present,  or  that  part  of  the 
trichloracetic  acid  receded  from  combination,  and  in  so  doing 
displaced  the  double  bund. — C.  S. 

Kola,  Pharmacology  of .  P.  Carles.  .7.  Pharm.  Chim. 
1896,16,  104. 
A  i  \i...i:  proportion  of  the  caffeine  in  kola  is  contained  in 
the  form  of  kolanine,  a  compound  of  the  alkaloid  with 
tannic  acid,  insoluble  in  chloroform,  but  easily  soluble  in 
alcohol,  and  decomposed  by  alkalis  into  its  constituents  in 
the  presence  of  water  or  alcohol.  According  to  the  author, 
kolanine  does  not  exist  in  the  fresh  nuts,  but  is  formed  by 
the  action  of  the  oxygen  of  the  air,  due  to  a  lacease.  Tin- 
following  method  is  given  for  the  determination  of  the 
caffeine  (compare  this  Journal,  1896,  561,  622)  :  — 10  grins, 
of  powdered  kola  are  mixed  with  1  grin,  of  slaked  lime  and 
20  grms.  of  80  per  cent,  alcohol,  and  dried  until  the  weight 
is  reduced  to  13-5 — 14  grms.  The  pulverised  mixture  is 
four  times  extracted  by  boiling  on  a  water-bath  with  35  c.c. 
of  a  mixture  of  100  grms.  of  chloroform  and  20  grms.  of  93 
per  cent,  alcohol,  the  extraction  being  performed  in  a  flask 
with  air  condenser.  After  evaporation  of  the  solvent  and 
extraction  of  the  residue  with  water,  the  solution  is  evapo- 
rated and  the  alkaloids  dried  at  100°.— A.  C.  W. 

The"Formopyrine" of  Marcoart.     F.  Stolz.      Ber.  1896, 
29,  1826. 
Tins  substance  is  ohtaioed  by  the  combination  of  antipyrine 
with  formaldehyde  (this  Journal,  1896,  372—373). 

—A.  C.  W. 

Anemonine.     H.Meyer.     Monatsb.  f.  Chem.  1896,  17, 
283—299. 
Anemonine  is  obtained  from  the  crystallisable  portion  of 
the  extracts  from  almost  all  the   plants  belonging  to  the 
anemone  and  ranunculus  group.       According  to    Beckurts 
(Arch,  fiir   Pharm.  230,   182),  it   possesses   the   empirical 
formula   C,0H8O.,,    whilst   its    constitution   has   also   been 
studied   bv   Hanriot  (Bull.    Soc.   Chim.  47,683)-     In  two 
experiments  the  author  obtained  4-8  and  .V2  grms.  of  pure 
anemonine  from    10   kilos,   of    fresh    Anemone  pratensis. 
Besides   investigating   its  properties,  he  has  also  prepared 
several  derivatives.     Anemonine  is  easily  soluble  in  boiling 
alcohol   and   chloroform,  less   soluble   in   benzene   and  hot 
water,  and  scarcely  at  all  soluble  in  ether  and   petroleum 
spirit.     From  its  solution  in  alcohol  and  benzene,  it  crystal- 
lises in  the  form  of  Long,  bright  needles,  and  from  chloroform 
in  plates,  which  melt  at  1503  to  a  clear,  bright  yellow  liquid. 
Heated  a  few  degrees  above  the  meltiugpoiut.  anemonine  is 
converted  into  an  amorphous  substance  which  decomposes 
at  290°.     This  peculiarity  probably   accounts  for  the  fact 
that  certain  investigators  were  unable  to  assign  any  definite 
melting    point    to   it.      Anemonine   is    dissolved  by  alkalis 
imparting    a   reddish-yellow   or    blood-red   colour    to    the 
solution,    which    disappears    again    on    acidification.       The 
change   is    so    abrupt   that   anemonine  can    be  used  as  an 
indicator  for  its  own  volumetric  estimation.     In  conclusion 
the  author  points  out  that    anenioninc,  ( ',„H,<  >,,  presents  a 
certain   amount   of    similarity,   both     in    constitution   and 
physiological  action,  to  cantharidine,  CU|H1:04. — J.  S. 

Pellotine  as  an  Opiate.     F.  Jolly.     D.  mod.  Wochenschr. 

1896,  22,  24. 
Pei.i.itim  is  a  natural  alkaloid  obtained  from  Anhalonium 
Wiltiamsii,  and  forms  the  active  ingredient  in  the  "  pellotes  " 
sold  in  Mexico  as  narcotics.  It  is  crystallisable,  and  of  a 
bitter  taste  -.  only  Blightly  soluble  in  water,  but  readily  so 
in  hydrochloric  acid,  and  is  represented  by  the  formula 
C,sH,9NO  HC1.  Experiments  on  40  patient-  gave  satisfactory 
results,  the  smallest  quantities  being  sufficient  ;  subcutaneous 
injections  also  proved  efficacious. — (.'.  S. 


Fennel,  Japanese;  and  its  Oil.     J.  C.  Umnev.     Pharm.  J. 
1896,  91. 

Thk  Japanese  fennel  fruit  resembles  anise  in  shape,  but  is 
more  oblong,  and  lias  no  hair  on  its  surface  like  the  latter. 
The  odour  of  Japanese  fennel  is  very  similar  to  that  of  the 
European  variety,  and  its  taste,  at  first  sweet,  is  marked  bj 
the  after-bitterness  characteristic  of  the  other  varieties. 
The  fruits  yielded  by  steam  distillation  (with  the  water  of 
the  condenser  at  a  temperature  of  at  least  25°  C,  to  avoid 
separation  of  anethol).  2-  7  per  cent,  of  a  pale  yellowish  oil 
having  an  odour  similar  to  that  of  ordinary  oil  of  sweet 
fennel.  The  oil  solidifies  at  -  ','  ( '.  when  stirred,  and 
becomes  liquid  again  at  —  10°  C. ;  the  rather  high  solidifying 
point  indicates  a  high  percentage  of  anethol.  By  fractional 
distillation  of  100  c.c.  from  a  glycerin  bath,  the  following 
portions  were  obtained,  the  quantities  being  similar  to  those 
obtained  from  French  and  East  Indian  fennel  oils: — 

Per  Cent. 

Below  220°  C 28 

220°— 2253  C 32 

225  '—280°  C 34 

Residue 8 

The  author  found  that  the  terpene  constituents  of  the  oil, 
about  5  per  cent.,  consisted  of  piuene  and  dipentene,  no 
phellandrene  being  present.  The  oil  also  contained  10  •  2  per 
cent,  of  fenchoue  and  over  75  per  cent,  of  anethol. — A.  S. 

Palmarosa  Oil.     E.  Gildemeister  and  K.  Stephan. 
Arch.  I'harm.  1896,  234,  321. 

This  oil,  also  known  as  Indian  grass  oil,  false  or  Indian,  or 
Turkish  geranium  oil,  is  obtained  from  the  leaves  of 
Andropogon  Schoenanthns from .Bombay.  It  consists  chiefly 
of  geraniol,  and  also  contains  about  1  per  cent,  of  di- 
pentene, traces  of  methyl  heptenon,  and  between  12  and  20 
per  cent,  of  esters,  these  being  geraniol  esters  of  acetic  and 
normal  caproic  acids.  — A.  ('.  W. 

Vanilla  in  Mexico,  Cultivation  of.    J.  Soc.  Arts,  1896, 
44,  716. 
The    information    given    in    the    paper   is   taken  from  the 
report  of  Sir  II.  Dering  on  the  productions  of  Mexico. 

Six  varieties  of  vanilla  occur  in  Mexico,  namely,  the 
"  mansa,"  the  "  cimarrona,"  the  "  raestiza,"  the  "  pompona," 
the  "puerco,"  and  the  "mono,"  but  only  the  mansa  and  the 
pompona  are  cultivated.  The  bean,  if  allowed  time  to 
ripen  properly,  is  black  and  juicy,  and  will,  if  well  prepared, 
keep  for  many  years.  The  beans  are  gathered,  and 
immersed  for  half  a  minute  in  nearly  boiling  water,  and, 
after  draining,  are  exposed  to  the  sun.  They  arc  then  shut 
up  in  tight  boxes  to  ferment.  When  the  beans  are  soft  and 
pliable,  they  are  squeezed  so  as  to  evenly  distribute  the 
seeds  and  oily  substances  contained  in  them,  and  are  finally 
divided  into  five  grades  according  to  length,  thickness, 
colour,  and  appearance.     (See  also  this  Journal,  1891),  613.) 

—A.  S. 

Calcium  Tartrate,  Solubility  of.     II.  Knell.     Nordisk. 
Pharm.  Tidsskrift.  1896,  3,  196. 
One    part   of  calcium   tattrate    is  soluble    in    2,565 — 2,632 
parts  of  water,  3,850  parts  of  concentrated  acetic  acid,  296 
— 303  parts  of  2,"p  per  cent,  acetic  acid,  and  in  2,280 — 2,540 
parts  of  saturated  acid  potassium  tartrate  solution. 

— A.  C.  W. 

Antipyrine,  Combinations  of,  with  the  Oxybenzoic  Acids 
«nd  their  Derivatives.  G.  Pateinand  E.  Dufau.  Comptes 
rend.  122,  1335—1338. 

I.  Salicylate  of  antipyrine  [salipyrine]  is  already  known. 

II.  Antipyrine para-oxybenzoate  is  obtained  by  mixing 
a  concentrated  alcoholic  solution  of  5"5  guns,  of  para-oxy- 
benzoic  acid  with  an  aqueous  solution  of  8  grms.  of  anti- 
pyrine, An  oily  liquid  separates  and  crystallises  after 
some  time.  The  substance  may  be  re-crystallised  from 
boiling  water  :>r  alcohol.  It  melts  at  7S  — 82  ,  is  soluble  in 
130  parts  of  cold  water,  much  more  soluble  in  boiling 
water,  very  soluble  in  alcohol,  and  slightly  soluble  in 
ether.     Ferric  chloride  gives  the  antipyrine  reaction. 
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III.  Antipyrine  meta-oxybenzoate  is  obtained  in  a 
similar  way,  but  remains  liquid  under  ordinary  conditions. 
Both  of  these  substances  are  formed  by  the  union  of  a 
molecule  of  each  of  the  constituents  without  the  elimination 
of  water. 

Antipyrine  likewise  combines  with  saligenin,  forming  a 
liquid  substance,  but  not  with  methyl  salicylate  nor  anisic 
acid. — J.  S. 

<'itrie  Arid  Fermentation,  Two  New  Moulds  which 
produce.  C.  Wehmer.  Zeits.  fur  Spiritusind.  1896, 
208—209. 

Citric  acid  was  detected  amongst  other  acids  in  a  solution 
■on  which  moulds  were  growing:  Two  organisms  were 
isolated  which  produced  citric  acid  from  sugar ;  and  as  the 
author  was  unable  to  identify  them  with  any  known 
moulds,  he  named  them  Citronu/ces  Pfefferianus  and  C. 
Glaber.  In  appearance  these  moulds  resemble  the  common 
•blue  moulds,  but  with  practice  can  be  distinguished  from 
them.  The  most  favourable  temperature  for  the  germina- 
tion of  the  spores  is  from  185 — 253  C-  Below  0"  and  above 
25°  they  do  not  grow.  Before  budding,  they  swell  to  double 
their  size.  Under  some  conditions  there  is  a  production 
of  yeast-like  cells,  which  produce  a  turbidity. 

As  much  as  4  per  cent,  of  citric  acid  has  been  found  in 
the  solutions  ;  if  allowed  to  stand  for  any  length  of  time, 
the  acid  is  destroyed.  The  most  favourable  temperature  is 
15° — 20°  C.  ;  the  production  of  the  acid  is  easily  controlled 
by  regulating  the  temperature,  and  removed  from  further 
action  by  the  addition  of  chalk,  when  calcium  citrate  is 
thrown  down  in  crusts.  A  plentiful  supply  of  oxygen  is, 
of  course,  necessary,  as,  in  order  to  convert  50  grins.  of 
dextrose  into  citric  acid,  13'3  grms.  or  10  litres  of  oxygen 
are  necessary.  These  two  moulds  are  widely  diffused  in 
nature,  being  found  on  a  number  of  vegetable  products. 

—A.  L.  S. 

Atisine,  the  Alkaloid   of  Aconilum  Heterophyllum.     H,  A. 
D.  Jowett.     Proc.  Chem.  Soc.  1896,  [168],  158. 

The  author  has  investigated  the  nature  and  properties  of 
the  alkaloid  contained  in  the  roots  of  the  non-toxic  Aconitum 
heterophyllum.  This  alkaloid  was  examined  by  Broughton 
in  1873,  who  named  it  atisine,  and  ascribed  to  it  the 
formula  C46H-4N505 ;  it  was  subsequently  examined  by 
Wasowicz  and  by  Alder  Wright.  The  powderei  roots 
were  extracted  by  percolation  with  a  mixture  of  methyl 
and  amyl  alcohol,  and  from  this  percolate  was  obtained 
the  crystalline  hydrochloride  or  hydriodide  by  the  method 
described  in  the  paper. 

Atisine,  for  which  the  author  adopts  the  formula 
CjjH^NOj,  could  only  be  obtained  as  a  colourless  varnish, 
soluble  in  alcohol,  ether,  or  chloroform,  slightly  soluble  in 
water,  aud  insoluble  in  petroleum  ether.  Its  alcoholic 
solutionis  levo-rotatory,  [o]D  =  —19-6°,  and  though  the 
base  is  amorphous  it  yields  a  series  of  crystalline  salts. 

Atisine  hydrochloride,  C«.H;llNOy  HO,  crystallises  either 
from  water  or  from  a  mixture  of  alcohol  aud  ether  in  well- 
defined  prisms,  which  melt  at  296°  (corr.),  and  are  freely- 
soluble  in  water  or  alcohol,  hut  insoluble  in  ether.  The 
aqueous  solution  of  the  salt  is  dextro-rotatory,  [a]„  = 
+  18-46=. 

When  either  the  base  or  its  salts  are  mixed  with  alkalis 
or  acids  in  either  alcoholic  or  aqueous  solution,  no  fission  of 
the  molecule  takes  place,  but  a  new  base,  atisine  monohy- 
drate.  CaH3iN02.HaO,is  formed.  Neither  this  base  nor 
any  of  its  salts  could  be  obtained  in  the  crystalline  condition. 

A  preliminary  examination  of  the  physiological  action  of 
the  nitrate  by  Dr.  Cash,  showed  that  the  alkaloid  is  non- 
toxic, and  that  its  action  somewhat  resembles  that  of  aconine. 

Quinine  Sulphate,  The  Testing  of.     Melchoir  Kubli. 

Pharm.  Zeit.  f.  Russl.  34,  Xos.  34—37. 

See  under  XXIII.,  page  681. 

Cocaine,  Detection  of  Eucaine  in.     G.  Vulpius.     Pharm. 
Central-H.  N.F.  1896,  17,  295. 

See  under  XXIII.,  page  679. 


Bismuth  Sulphide,  Solubility  of,  in  Sodium  Sulphide  [Esti- 
mation of  Small  Percentages  of  Bismuth  in  Alloys'], 
T.  B.  Stillman.     J.  Amer.  Chem.  Soc.  1896, 18,  683. 

See  under  XXIII.,  page  678. 

Cream  of  Tartar,  Commercial ;  Composition  and  Analysis 
of.     A.  II.  Allen.     Analyst,  1896,  20,  174. 

See  under  XXIII.,  page  680. 

Formo- Gelatine,  Detection  of  Unaltered  Gelatine  in. 

G.  Romyn.     Pharm.  Weekblad.  33,  [1],  1896. 

See  under  XXIII., page  679. 

Chloroform,  Ethers,  l[c.     Rep.  of  Commissioners  of  Inland 

Revenue  for  year  ending  March  31,  1896. 

See  under  Trade  Rep.,  page  684. 

Methylated  Spirit.     l!ep.  of  Commissioners  of  Inland 

Revenue  for  year  ending  March  31,  1896. 

See  under  Trade  Rep.,  page  685. 

PATENTS. 

Aromatic  Nitro-Sulphochlorides,  Process  [Simplified  and 
Shortened]  for  the  Manufacture  of.  F.  von  Heyden, 
Radebeul,  Germany.     Eng.  Pat.  14,276,  July  26,  1895. 

Tins  patent  claims  the  manufacture  of  nitro-sulphochlorides 
by  the  action  of  chlorosulphonic  acid  (sulphurylchlor- 
hydrin),S03(OH)Cl,  on  aromatic  nitro-bodies.  The  reacting 
substances  are  mixed  together,  heated  by  steam  until  no 
more  hydrochloric  acid  is  evolved,  poured  upon  ice,  and 
the  product  filtered  off.  The  mother-liquor  contains  some 
nitro-sulphonic  acid,  which  may  he  converted  into  nitro- 
sulphochloride  by  chlorides  of  mineral  acids. — A.  C.  W. 

Artificial  Musk,  Im.pt s.  in  lite  Manufacture  of.  Fabriques 
de  Produits  Chimiques  de  Tbann  et  de  Mulhouse,  Thann, 
Alsace.     Eng.  Pat.  15,762,  Aug.  21,  1895. 

The  halogendinitrobutyl  xylenes,  as 

C6(CH3),(C4H9)Br(N02)2 
are  claimed,  together  with  the  processes  for  their  manufac- 
ture— (a)  By  nitration  of  halogen  butyl  xylenes,  (6)   From 
dinitro-amidobutyl  xylene  by  well-known  methods. 

—A.  C.  W. 

Pharmaceutical  Compounds  [Alphyloxyacetic  -  alphyl 
Esters],  Manufacture  or  Production  of.  H.  E.  Newton, 
London.  From  "  The  Farbenfabriken  vormals  F.  Bayer 
and  Co."     Eng.  Pat.  17,417,  Sept.  18,  1895. 

Tin:  production  of  phenoxyacetic  phenyl  ester  and  its 
homologues  from  phenoxyacetic  acid  (and  its  homologues) 
and  phenols,  the  process  for  producing  these  compounds 
by  heating  the  two  substances  with  phosphorus  penta- 
chloride,  trichloride,  oxychloride,  &c,  and  the  bodies  them- 
selves, as  new  articles  of  manufacture  and  of  medicinal 
value,  are  claimed. — A.  C.  W. 

"  Artificial  Camphor,"  Impts.  in  or  relating  to  the  Manu- 
facture of,  and  its  Treatment.  3.  C.  Richardson,  London. 
Eng.  Pat.  18,297,  Oct.  1,  1895. 

This  patent  claims  the  manufacture  of  an  efficient  substitute 
for  natural  camphor  by  the  action  of  air  and  hydrochloric 
acid  gas  at  a  regulated  temperature  upon  turpentine,  purifi- 
cation of  the  crystals  so  produced  by  steam  distillation  in 
the  presence  of  an  oxidising  agent  (sodium  permanganate 
or  bichromate),  and  final  purification  by  melting  in  an  oil- 
bath  at  a  temperature  not  exceeding  175°  C,  then  casting 
or  subliming.  The  fractional  steam  distillation  of  the 
residual  oil  from  the  first  process,  and  its  purification  in 
order  to  separate  dissolved  camphor-substitute,  is  also 
claimed.— A.  C.  W. 

XXI.-PHOTOGEAPHY. 

Pyroxylin,  New  Solvent  for.     G.  Michaelis.     Phot. 

Wocheubl.  1896,  22,  185. 

A  solution  of  gaseous  methyl  ether  in  methvl  alcohol  is 

employed,  the   ether  being  prepared  by   distilling  about 
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equal  parts  of  methyl  alcohol  and  sulphuric  acid  at  a 
moderate  heat,  cooling  the  vapours,  and  passing  them 
through  caustic  alkali  aud  over  calcium  chloride  into  the 
methvl  alcohol.  Collodion  prepared  by  this  solvent  is 
already  employed  in  America  for  making  collodion  emulsion 
paper,  and  is  also  recommended  for  the  wet  collodion  pro- 
cess. The  collodion  from  this  methyl  alcohol  proees-  does 
not  set  so  rapidly  as  tint  prepared  with  methyl  alcohol,  and 
must  therefore  be  laid  in  a  horizontal  position  to  harden 
after  pouring,  otherwise  an  extremely  thin  layer  will  he 
formed. — C.  S. 


Pyroxylin,  ill'..  Not)  s  mi.     Chas.  T.  Tyrer.     1'harm.  J. 
1896,  1(«. 

The  author's  experiments  on  the  manufacture  of  pyroxylin 
are  confirmatory  as  to  the  fact  that  the  presence  of  moisture 
in  the  cotton  wool,  variation  of  temperature  of  mixed  acids, 
time  of  exposure  to  the  action  of  mixed  acids,  an  1  method 
of  washing,  all  hare  an  effect  on  the  finished  product.  It 
was  found  that  the  U.S. P.  formula  gave  a  better  product 
than  the  B.P.  formula,  the  B.P.  product  being  of  inferior 
solubility  when  the  yield  approached  theory.  The  best 
drying  temperature  was  found  to  be  90c  F. — A.  S. 

PATENT. 

Photographic   Developing  Solutions,  Impts.  in.     J.  Hauff . 

Feuerbach,  Germany.    'Eng.  Pat.  11,306,  .May  23,  1S96. 

The  use  is  claimed,  as  developers,  of  compounds  of 
hydroquinone  or  pyrocatechol  with  p-phenylene-,  p-toluy- 
lenc-,    p-xylylene-,  a-/8-naphthylene-,    or  o-o'-naphthylene- 

dianiine  and  their  derivatives,  in  solution  together  with 
alkaline  hydroxides  or  carbonates.  The  combination  takes 
place  on  bringing  the  components  together  in  alkaline 
solution.— A.  C.  W. 


XXII— EXPLOSIVES.  MATCHES,  Etc. 

PATENTS. 

Gunpowdet  [in  Flat  Grains],  Improved  Process  of  and 
Apparatus  for  Making.  P.  li.  .1.  Willis,  London. 
From  W.  E.  Peyton.  Santa  Crnz,Cal.,  U.S.A.  Eng.  Pat. 
17,935,  Sept.  25,  1895. 

The  plastic,  or  gelatinous,  explosive  to  be  converted  into 
grains  for  use  iu  ordnance,  or  small  arms,  is  squirted  into 
the  form  of  a  tube  by  means  of  a  suitable  press.  The  tube 
as  it  leaves  the  press  is  slit  longitudinally  by  means  of  a 
fixed  cutter,  and  opened  out  into  a  fiat  sheet  by  means  of 
suitably  placed  guides. 

The  sheet  thus  formed  is  then  passed  between  grooved 
rollers,  which  form  it  into  grains  of  the  desired  size  and 
shape.— R.  B.  P. 

Explosives  [Ammonium  Nitrate'],  Impts.  in  the  Manufac- 
ture of.  i..  Kelbetz,  Wiener-Neustadt,  Austria.  Eng. 
Pat.  18,270,  June  16,  1896. 

AMMONIUM  nitrate  is  mixed  with  "comparatively  high 
graded  fatty  acids,  or  with  metallic  salts  (or  soaps)  of  such 
fatty  acids."  A  small  quantity  of  charcoal  may  he  added 
to  increase  the  inflammability  of  the  mixture,  loo  parts  of 
ammonium  nitrate  to  from  1  to  20  parts  of  a  suitable  fatty 
acid,  or  of  a  metallic  salt  of  such  acid,  are  given  as  suitable 
proportions,  and  stearic,  palmitic,  oleic  as  suitable  tatty 
acids.— R.  13.  P. 

Explosives  'Ammonium  Nitrate'],  Impts.  in  the  Manufac- 
ture hi'.  I.  Kelbetz,  Wiener-Neustadt,  Austria.  Eng. 
Pat.  13,269,  June  16,  1896. 

A1DHON1TTM  nitrate  is  mixed  with  aniline  or  toluidinc 
oxalate,  or  both,  or  with  another  suitable  crystalline  com- 
pound of  an  aromatic  amine  with  an  organic  acid. 

The  following  example  is  given:  —  Ammonium  nitrate, 
loo  parts,  with  from  1    to  20  pans  of  aniline  oxalate. 

A  small  proportion  (less  than  a  parts)  of  charcoal  may 
be  added  in  order  to  increase  the  inflammability.— R.  R.  P. 


XX1II.-ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 


Gas    Inalysis,  Apparatus  for.     0.  Bleier.     Her.  29,     -   - 
'    260—265.     (See  also  this  Journal,  1896,  294  and  616.) 
I. — Automatic  Measurement  if  Gases  in  a  stati  of  Satura- 
tion   with     Water    Vapour. — To    avoid    errors    due    to    the 
influence  of  the  tension  of  water  vapour  on  the  volume  of 

the  gas,  it  i-  necessary  to  keep  the  latter  saturated  with  the 
former  throughout  the  analysis,  tie  small  film  of  water 
loll  adhering  to  the  wall  of  the  measuring  vessel  being 
sufficient.  The  formation  of  drops  is  prevented  by  reducing 
the  rale  of  outflow. 

With  this  purpose  in  view,  ( Irs  it's  apparatus  may  be 
mollified  as  follows  (  pig.  I): — A  three-way  tap,  h,  at  the 
bottom    of    the   measuring  vessel     A    (capacity    loo    c.c.) 


connects  the  latter  with  the  tubing d,  or  the  horizontal  oi  i- 
tlow  pipe  6,  through  which  tin  water  can  be  run  oil  From 
Ain2 — .'1  minutes.  At  the  upper  end  of  A,  a  tap' 
niunicates  with  the  tube  e  for  admitting  the  gas,  and  with  /'. 
The  latter  is  tapped  at  h"  and  It'",  the  junctions  of  the 
capillaries  hading  to  the  absorption  vessels  C  and  C",  no 
tap  being  needed  for  (  "". 

It  i-  claimed  for  this  modification  that  the  operation  is 
more  speedy  and  accurate,  there  being  no  error  to  take  into 
act-ou  n  i  from  the  solululit  v  of  the  gas,  and  no  need  to  empty 
the  tube/-  before  each  determination, since  only  the  residual 
gasi  -  from  the  previous  test  are  present  ;  moreover,  the 
taps  /, '  and  It'"  prevent  the  gas  from  diffusing  further  in  p 
and  so  escaping  absorption. 

II.    Apparatus   for    G'os-    Titration. — The    apparatus 

(Pig.  •_')  consists  of  a  glass  sphere,  A  (500—600  C  C  I, 
mounted  on  an  iron  frame.  At  the  upper  end.  A  terminates 
in  a  tube  connected  by  a  two-way  tap  in.  with  a  ey  liDdrical 
funnel  v,  and  a  capillary  tube  /'.  and,  at  the  bottom,  in  a 
three-way  tap  h.  A  vertical  measuring  tube,  li,  graduated 
to  i  c.c.,  is  connected  with  n  by  a  "5-cm.  tube. 

A,  having  been  dried,  the  gas  under  examination  is 
Introduced,  through  n  or  p.  according  to  its  density,  anil 
allowed  to  remain  a  short  time  under  pressure,  to  attain  the 
prevailing  room  temperature.  After  releasing  the  pressure, 
tin'  absorption  of  the  gas  is  effected  by  introducing  the 
absorbent  liquids  through  li,  if  measured,  or  through  0  if 
in  unmeasured  quantities,  the  liquids  being  drawn  off  at  the 
end  of  the  operation  by  a  vacuum  flask  ('  attached  to  B.  in 
which  vessel  they  are  subsequently  titrated.  The  residual 
gas  may  be  examined  either  iu  the  apparatus  itself  or  trans- 
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ferred  to  Orsat's  apparatus,  &c,  for  absorption  ov  combus- 
tion  analysis ;    in    the    latter    event    the     results    must    lie 
corrected  to  the  original  volume  of  gas  taken. 
Fig.  2. 


the  fuel  is  made,  this  can  readily  be  done,  but  when  only  a 
calorimetric  determiuation  is  contemplated,  the  arrangement 
shown  in  the  figure  is  useful.  The  device  is  sufficiently 
obvious  to  need  but  a  brief  description.  A  short  copper 
tube  I  is  soldered  on  to  the  closing  cap  of  the  calorimeter 


AVhen  the  apparatus  is  used  for  absorption  analyses,  the 
gas  is  measured  as  described  under  I.,  by  the  displacement 
of  water,  and  the  absorbent  liquid  is  contained  in  1!.  tin- 
degree  of  absorption  being  shown  by  the  decrease  of  the 
liquid  in  the  tube,  ruder  favourable  conditions  the  method 
is  exact  to  0- 1  per  cent. — C.  S. 

Filter  of  Cellulose.     H.  Pottevin.     Comptes  rend. 
1896,123,  [4],  263. 

Till',  author  finds  that  a  paste  composed  of  finely  pulverised 
and  sifted  cellulose  fibres  suspended  in  water,  if  slowly 
dried  in  shihs  some  millimetres  thick,  forms  a  filtering 
medium  capable  of  replacing  porcelain  for  the  arrest  of 
micro-organisms.  The  slabs  must  be  supported  between 
sheets  of  sandstone  or  perforated  metal,  and  may  be 
arranged  in  batteries  like  filter  presses.  Their  advantages  are 
cheapness  and  the  property  of  beiiiL'  easily  reduced  to  paste 
again  and  regenerated  for  use.  The  results  of  two  experi- 
ments are  given,  showing  the  capabilities  of  such  a  filler. 
In  the  first,  a  slab  2*5  mm.  thick  arrested  all  organisms  for 
six  consecutive  days,  under  a  pressure  of  about  10  m.  of 
water;  in  the  second,  a  slab  1  mm.  thick  broke  down  on 
the  third  da3*.     Water  from  a  reservoir  was  used. — L.  A. 

Gas'  Regulator,  A  Simple  Form  of .  L.  Saarbach. 
J.  Amer.Chem.  Soc.  1890,18,  511—513. 
The  flow  of  gas  is  regulated  by  the  motion  of  a  column  of 
mercury,  actuated  by  the  expansion  of  air  confined  in  a 
bulb.  Illustrative  cuts  are  given  in  the  original.  The 
second  form  shown  is  suitable  for  use  at  high  temperatures, 
being  provided  with  a  second  bulb  and  sufficient  mercury  to 
furnish  a  seal  sufficient  to  prevent  the  escape  of  the 
expanded  air.  The  apparatus  can  be  very  readily  cleaned 
and  refilled,  when  dirty,  and  is  stated  to  be  only  slightly 
influenced  by  the  daily  changes  in  the  atmospheric  pressure. 

— H.  T.  P. 

Fuel,  Determination  of  Heat  of  Combustion  of.     W.  Hempel. 

Zeits.  f.   angew.   Chera.   18*90,  12,  350—352.     (See  also 

this  Journal,  1893,  179.) 
Seeing  that  the  value  of  a  fuel  when  burned  beneath  a 
boiler,  or  otherwise  used  in  practice,  is  smaller  than  is 
indicated  by  the  result  of  a  calorimetric  determination,  by 
the  quantity  of  heat  represented  by  the  water  formed  on 
combustion  and  passing  away  uncondensed.  it  is  desirable 
to  determine  the  amount  of  this  water  and  to  correct  the 
usual  statement  of  total  heat  units.     When  an  analysis  of 


bomb,  so  as  to  give  communication  with  the  inner  cavity. 
A  socket  k  on  the  other  side  of  the  cap  serves  for  the 
introduction  of  a  thermometer.  A  drying  tube  B  and  a 
guard  tube  C  attached  to  I  completed  the  arrangement. 
Before  the  determination,  the  well-dried  bomb  is  kept  iu  a 
desiccator  to  ensure  the  absence  of  casual  moisture,  and 
when  the  combustion  is  complete,  the  bomb  is  connected 
with  the  drying  tubes  and  heated  with  a  free  flame  until  all 
the  water  is  expelled,  this  being  ensured  by  evacuating  the 
bomb  by  means  of  a  water-pump,  admitting  air  and  again 
evacuating.  Tests  on  known  quantities  of  water  successively 
admitted  to  .and  expelled  from  the  bomb  gave  satisfactory 
results.— B.  B. 

Condenser,  A  Neic  Form  of.     R.  Walther.     Chem.  Zeit. 
1896,  20,  462. 

Thk  apparatus  shown  in  the  figure  is  designed,  more  espe- 
cially, for  use  iu  cases  where  it  is  necessary  to  shake  up  a 
flask    while   it  is    being  heated  j\ 

under  an  inverted  condenser. 
By  its  use,  this  operation  cau 
be  performed  without  detaching 
the  flask. 

It  consists  of  two  tubes,  A 
and  BB,  of  either  metal  (nickel- 
plated  brass)  or  glass,  one  inside 
the  other,  and  fastened  together 
at  the  ends,  the  intervening 
space  being  divided  into  two 
parts  by  diaphragms  running  on 
opposite  sides  almost  the  whole 
length  of  the  outer  tube.  The 
cooling  water  which  flows  in  at 
one  side,  through  C,  is  thus 
caused  to  pass  downwards  to  the 
bottom  and  ascend,  passing  out 
at  the  opposite  side. 

The  condenser  is  attached  to 
the  distilling  flask  by  means  of 
a  stopper  K,  or  is  merely  placed 
in  the  neck  of  the  flask. 

The  side  tube  1)  allows  air  or 
other  gases  to  escape  when  the 
end  A  is  closed  (with  a  stopper 
and  tap-funnel,  for  instance). 
This  tube  is  closed,  when  the 
condenser  is  used  in  the  ordinary 
manner  for  distilling  purposes, 
to  prevent  air  from  being  drawn 
in.— E.  B. 


Engler's  Viscosimeter,  Heating  by  Mums  of  a  Hinq- 
Burner.  Holde  and  Schwarz.  Mitt.  Konigl.  teehn. 
Versuchs.  zu  Berlin,  1896,  1 17 — 1  IS. 

Ik  the  opinion  of  the  authors,  Engler's  viscosimeter  can  be 
satisfactorily  heated  by  the  direct  application  of  a  burner. 
The  tendency,  alleged  by  Wischin,  to  overheat  the  exit  tube 
is  negligibly  small. — B.  B. 

l)  2 
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INORGANIC  CHEMISTRY.— QUALITATIVE. 

Ozone,  Separation  from  'Hydrogen  Peroxide,  and  Recogni- 
tion in  tin1  Atmosphere.  C.  Engler  and  W.  Wild.  Ber. 
1896,  29,  1940. 
When  a  mixture  of  ozone  and  hydrogen  peroxide  vapour  is 
passed  over  solid  chromic  acid  spread  over  glass  beads,  or 
through  a  concentrated  solution,  the  hydrogen  peroxide  is 
entirely  destroyed,  but  the  ozone  remains  unaltered,  though 
this  may  not  be  the  case  with  minute  quantities  of  atmospheric 
ozone  when  the  chromic  acid  is  but  partially  reduced.  The 
most  certain  test  for  ozone  is  given  by  paper  soaked  in 
strong  mauganous  chloride  solution,  which  is  turned  brown 
by  ozone,  but  not  by  hydrogen  peroxide  or  nitrous  acid, 
and  the  brown  coloration  is  changed  to  blue  by  guaiacum 
tincture.  The  brown  coloration  given  by  ammonia  does 
not  give  the  blue  with  guaiacum.  In  this  test,  free  halogens, 
and  hypochlorites,  &c,  must  of  course  be  excluded. 

—A.  C.  W. 

Gold,  A  Colnrimetric  Test/or.     Carnot.     Berg-  und 
Hiittenmann.  Zeit.  1896,  55,  215. 

If  to  a  gold  chloride  solution  of  known  strength,  a  few 
drops  of  arsenic  acid  be  slowly  added,  and  then  after  some 
time  2  or  3  drops  of  dilute  ferrous  chloride  solution  and  a 
little  hydrochloric  acid,  a  rose-red  coloration  appears.  If 
too  little  acid  be  added,  there  is  a  purple  precipitate,  and  if 
too  much,  the  reaction  does  not  take  place  and  only  a  bluish 
tint  is  produced.  100  c.c.  of  this  solution  are  mixed  with 
distilled  water  and  zinc  added,  a  coloration  varying  between 
red  and  purple  according  to  the  quantity  of  gold  appears 
and  remains  a  long  time.  With  solutions  containing  between 
0-l  and  1  mgrm.,  the  gold  content  can  be  estimated  by 
comparison  of  the  tint. — A.  C.  W. 

INORGANIC  CHEMISTRY.— 
QUANTITATIVE. 

Water,  Determination  of  Oxygen  in.     —  Romija.     Bee. 
trav.  Chim.  des'l'ays-Bas,  1896,  15,  76. 

An  aqueous  solution  of  1  mol.  of  manganous  chloride, 
2  mols.  of  potassium  sodium  tartrate,  and  caustic  soda 
in  excess,  will  absorb  the  oxygen  dissolved  in  water  and 
become  brown.  With  an  excess  of  manganous  hydrate 
the  reaction  is  complete  in  10  minutes,  and  the  oxygen  may 
be  estimated  by  the  iodine  it  liberates  from  potassium 
iodide.  The  test  may  be  performed  in  a  pipette  tapped  on 
either  side,  and  having  a  graduated  glass  tube  (about  1  c.c. 
capacity)  fused  on  to  the  upper  tap.  The  water  having 
been  introduced,  and  the  upper  tube  dried,  the  latter  is  filled 
with  1  c.c.  of  a  solution  containing  1  ■  12  grm.  of  manganous 
chloride  and  0-085  grm.  of  potassium  iodide,  the  said 
solution  being  then  run  into  the  pipette  and  an  equivalent 
quantity  of  water  run  off  through  the  bottom  tap.  After 
shaking  up  the  contents  of  the  pipette,  1  c.c.  of  a  solution 
(O'l  grm.)  of  potassium  sodium  tartrate  and  an  equal 
quantity  of  caustic  soda  solution  of  the  same  strength 
are  successively  added  in  the  same  manner  and  left  for 
10  minutes.  Finally,  1  c.c.  of  25  per  cent,  hydrochloric 
acid  is  run  in  anil  the  liquid  transferred  to  an  Erlenmeyer 
flask,  where  the  liberated  iodine  is  titrated  with  thiosnl- 
phate.  The  iodine  is  directly  equivalent  to  the  oxygen 
originally  in  solution.  In  calculating  the  results,  the  4  c.c. 
of  water  lost  during  the  addition  of  the  reagents  must  be 
taken  into  account.— C.  S. 

Potassium,  Estimation  of.     C.  Fabre.     Comptes  rend.  122, 
1331—1333. 

Thk  author  recommends  the  following  method  for  saving 
time  in  the  estimation  of  potassium  as  platinichloride. 
The   potassium  platinichloride,  prepared  and    washed   with 

alcohol  and  ether  in  the  usual  way  is  treated  with  boiling 
water  and  the  solution  reduced  with  magnesium  powder 
<previously  washed  with  alcohol  and  distilled  water).  The 
reduction  should  take  place  at  about  60°  C,  and  with  not 
too  large  an  excess  of  magnesium.  The  action  is  as 
follows:— 2Mg  +   KjPtCUj  =  2KC1  +  2MgCU  -<-  l't 

The  platinum  and  excess  of  magnesium  are  filtered  off  and 
the  chlorine   titrated  in  the  filtrate   with  deciuormal  silver 


nitrate.  KnowiDg  the  amount  of  chlorine  it  is  easy  to  calculate 
the  corresponding  quantity  of  potassium.  A  large  excess  of 
magnesium,  too  high  a  temperature,  or  too  concentrated  a 
solution  is  apt  to  give  rise  to  the  formation  of  magnesium 
oxychloriue  which  would  be  retained  in  the  precipitate,  so 
it  is  best  iu  every  case  to  add  a  few  drops  of  sulphuric  acid 
before  filtration,  and  then  to  add  a  slight  excess  of  calcium 
carbonate  to  the  filtrate.  This  method  is  likely  to  be  of 
use  in  agricultural  laboratories. — J.  S. 

Potassium  Bicarbonate,  Use  of,  in   Volumetric  Analysis. 
G.  Freyss.     Bull.  Soc.  Ind.  Mulhouse,  1890,  250—854. 

A  normal  solution  of  the  salt  is  prepared.  It  may  be 
employed  to  determine  :— Alkali  hydroxides  in  admixture 
with  alkali  carbonates  and  coloured  impurities ;  alkali 
bicarbonates  and  carbonates,  together  or  singly  ;  the  alkali- 
saturating  power  of  crude  phenols  (to  give  the  amount  of 
alkali'required  to  dissolve  out  the  phenols  present)  ;  phenols 
of  known  composition  in  the  presence  of  indifferent  oils : 
of  eugenol,  for  instance,  in  oil  of  cloves,  &c,  or  of  thymol 
in  oil  of  thyme. 

An  example  of  the  method  for  making  the  first  of  these 
determinations  is  as  follows : — A  portion  of  a  solution  con- 
taining sodium  hydroxide,  carbouate,  sulphate,  chloride, 
and  other  salts,  and  of  a  colour  which  rendered  it  difficult 
to  perceive  the  pink  coloration  produced  in  it  by  the 
addition  of  pheuolphthalein,  was  diluted  to  10  times  its 
volume.  50  c.c.  of  the  diluted  solution  were  taken,  and 
100  c.c.  of  a  solution  of  barium  chloride  (244  grms.  per 
litre)  added,  together  with  a  few  drops  of  phenolphthaleiu 
solution.  Without  the  precipitate  being  removed,  the 
standard  solution  of  potassium  bicarbonate  was  then  run  in, 
the  precipitate  of  barium  carbonate  formed  carrying  down 
with  it  the  coloured  impurities  present  and  making  it  easj 
to  see  the  end  point  of  the  reaction,  The  amount  of  sodium 
hydroxide  in  5  c.c.  of  the  original  solution,  is  obtained  by 
multiplying  the  number  of  c.c.  required  by  0040. — E.  1>. 

Halogens,  Quantitative  Determination  of  tin.  in  Mixtures 
of  their  Binary  Compounds.  A.  A.  Bennett  and  L.  A. 
l'laceway.     J.  Anier.  Chem.  Soc.  1896, 18,  688—692. 

Thk  solution  containing  the  mixed  salts  is  introduced  into 
a  distilling  flask,  50  c.c.  of  a  20  per  cent,  solution  of  iron 
alum  added  and  the  liberated  iodine  is  then  distilled  over 
into  35  c.c.  of  a  20  per  cent,  solutiou  of  potassium  iodide, 
the  amount  of  iodine  in  the  distillate  being  determined  in 
the  usual  way.  35  c.c.  of  a  saturated  solution  of  potassium 
permanganate  are  now  added  to  the  contents  of  the  distilling 
flask,  together  with  sufficient  water  to  bring  the  bulk  to 
about  200  c.c.  On  continuing  the  distillation,  the  bromine 
is  liberated  and  collected  as  before.  The  contents  of  the 
distilling  flask  are  then  transferred  to  a  beaker,  the  excess 
of  the  permanganate  is  reduced  by  ferrous  sulphate,  with 
the  addition  of  sulphuric  acid,  the  solutiou  diluted  to  a 
definite  bulk,  in  a  portion  of  which  the  chlorine  may  be 
determined  by  means  of  silver  citrate. 

The  method  is  suitable  for  rapid  technical  estimations  of 
bromine  or  iodine,  single  analyses  occupying  from  10  to  15 
minutes. — A.  K.  M. 

Sulphates  into  Chlorides,  A  New  Method  of  Concersion  of. 
P.  Jannasch.     Zeits.  anorgau.  Chem.  1896,  12,  223. 

The  sulphate,  mixed  with  4 — 5  times  its  weight  of  finely 
powdered  anhydrous  boric  acid,  is  heated  in  a  platinum 
crucible  until  fumes  of  sulphuric  acid  cease  to  come  off, 
which  takes  about  15 — 30  minutes.  TLi  fused  ma<s  is  then 
treated  with  methyl  alcohol  which  has  been  saturated  in  the 
cold  with  pure  hydrochloric  acid  gas,  i  In  evaporating  this 
mixture  with  an  excess  of  hydrochloric  acid,  the  boric  acid  is 
expelled  in  the  form  of  its  volatile  methyl  ester,  leaving  a 
residue  of  the  chloride  of  the  base  present.  Or,  the  boric 
acid  may  be  more  rapidly  removed  by  dissolving  the  fused 
mass  at  onco  iu  hydrochloric  acid  and  methyl  alcohol,  and 
evaporating.  The  author  states  that  he  has,  by  this  method, 
transformed  into  their  chlorides,  the  sulphates  of  sodium, 
potassium,  and  magnesium,  and  also  with  similar  facility. 
heavy  spar,  and  some  metallic  sulphates.  The  method  may 
be  applied  with  advantage  upon  silicates  after  they  have 
been  first  decomposed  by  ammonium  fluoride. — II.  S.  P. 
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Calcium  Carbide,  Estimation  of  Sulphides  in.     F.  J.  Pope. 
J.  Amer.  Chem.Soc.  1896,  18,  740—741. 

A  weighed  quantity  of  the  calcium  carbide  is  introduced 
into  an  Erlenmeyer  flask  fitted  with  a  stopcock  funnel,  and 
connected  with  two  wash  bottles  containing  150  c.c.  of  lead 
acetate  solution  of  known   strength.     Water  is  cautiously 
introduced   through  the  funnel,  and  when   the  evolution  of 
acetylene  haB  ceased,  dilute  sulphuric  acid  (1:3)  is  added, 
and   the   contents   of   the  flask   gently  boiled.     A  current   j 
of  air  is  fiually  passed  through  the  apparatus,  the  contents 
of  the  wash  bottles  filtered  and  the  lead  determined  in  the 
filtrate.     From  the  difference  between  the  lead  found  and   ' 
that   originally   present,   the   amount   of  sulphur   may   be   [ 
readily  calculated. — A.  K.  M. 

Fireproof  [Fireclay"]  Materials,  Estimation  of  Alkalis  in. 

C.  Bernhardt.  Stahl  u.  Eisen,  1896,  16,  1 18 
Three  grms.  of  the  material  (Fireclay,  firebrick,  tile,  &c.) 
dried  at  100°  to  110°  C.  are  moistened  with  10  c.c.  of  water 
in  a  platinum  dish,  and  after  40  c.c.  of  pure  fuming  h3'dro- 
fluoric  acid  and  5  c.c.  of  concentrated  sulphuric  acid  have  j 
been  added,  the  dish  is  covered  with  a  platinum  lid  and 
heated  over  asbestos  for  }  to  i  an  hour,  until  the  contents 
have  decomposed.  Heating  is  continued  for  a  further  three 
hours  or  so  (after  removing  the  lid)  to  drive  off  the  sulphuric 
acid,  silicon  and  boron  also  escaping  as  fluorides.  When 
cold,  the  mass  is  treated  with  50  c.c.  of  water,  which 
dissolves  everything  but  the  barium,  part  of  the  lime,  and  a 
small  quantity  of  alumina  and  silica.  The  solution  is  boiled 
after  the  addition  of  a  little  rosolic  acid,aud  the  alumina  ami 
iron  thrown  down  by  about  10  c.c.  of  10  per  cent,  ammonia, 
3  c.c.  of  hydrogen  peroxide  being  used  to  oxidise  the  iron 
and  precipitate  the  manganese.  The  liquid  being  made  up 
to  300  c.c,  2C0  c.c.  (=  2  grms.  of  substance)  are  filtered, 
evaporated,  and  dried  at  a  red  heat  in  a  platinum  dish  to 
drive  off  the  ammouia.  To  the  residue,  dissolved  in  10  c.c. 
of  hydrochloric  acid,  are  added  20  c.c.  of  water,  and,  after 
boiling,  10  c.c.  of  ammonia  and  2  c.c.  of  ammonium  oxalate. 
At  the  end  of  a  few  hours,  filter,  evaporate,  and  heat  to 
redness  with  a  little  ammonium  carbonate  to  convert  the 
fusible  bisulphates  into  neutral  salts.  The  residue  consists 
of  the  sulphates  of  magnesium,  potassium,  and  sodium,  from 
2  grms.  of  substance,  together  with  the  impurities  in  the 
reagents.  The  latter  must  be  ascertained  by  a  blank 
experiment,  and,  since  the  impurities  are  mostly  from  the 
defective  glass  of  the  bottles,  it  is  advisable  to  use  dry 
reagents. 

To  determine  the  alkalis  in  the  residue,  dissolve  in  200  c.c. 
of  water,  anil  add  to  one-half,  10  c.c.  of  dilute  hydrochloric 
acid,  40 c.c.  of  ammonia,  and  0-5  grm.  of  sodium  biphos- 
phate,  filtering  off  the  magnesium  precipitate  after  12  hours, 
redissolving  it  in  10  c.c.  of  nitric  acid,  heating  to  redness 
and  weighing  as  pyrophosphate.  The  sodium  and  potassium 
are  estimated  from  another  portion  of  the  300  c.c.  solution, 
75  c.c.  of  which  are  heated  along  with  10  c.c.  of  dilute 
hydrochloric  acid  and  precipitated  with  5  c.c.  of  barium 
chloride  solution,  the  barium  sulphate  being  calculated  to 
potassium  plus  sodium  (in  0'75  grm.  of  substance). — C.  S. 

Mortar,  The  Analysis  of.  W.  J.Dibdin  and  K.  Grimwood. 

Analyst,  1896,  197—204. 
The  bvelaws  of  the  London  County  Council  provide  thai 
mortar  used  under  the  Metropolitan  Management  and 
Building  Acts  Amendment  Act,  1878,  shall  be  composed 
of  "  freshly-burnt  lime  and  clean,  sharp  sand  or  grit,  without 
earthy  matter,  in  the  proportions  of  one  of  lime  to  three  of 
sand  or  grit ;  for  cement  mortar,  the  proportion  of  aggre- 
gate is  increased  to  4;  1,  and  burnt  ballast  or  broken  brick 
may  be  substituted  for  sand  or  grit.  These  proportions 
are  by  apparent  volume,  and  it  therefore  becomes  necessary 
to  translate  the  result  of  the  analysis  of  the  mortar  made 
by  weight  into  the  nomenclature  adopted  in  the  Act. 

The  authors  have  found  that  average  commercial  building 
lime  contains  80  per  cent,  of  CaO  ;  hence  the  percentage  of 
CaO  found  in  a  mortar  must  be  increased  by  one-fourth  of  its 
amount  to  convert  it  into  the  corresponding  percentage  of 
commercial  lime.  Further,  they  state  that  as,  according  to 
their  experiments,  17'38  grms.  of  lime  occupy  18'5  c.c. 
and  that  21-13   grms.  of  broken  brick  occupy   the  same 


volume,  the  conversion  of  a  given  weight  of  commercial 
lime  into  terms  of  volume,  taking  that  occupied  by  an  equal 
weight  of  broken  brick  as  the  unit,  may  be  effected  by 
increasing  the  value  found  by  one-fourth.  Thus  a  mortar 
in    which   10" 89  per  cent,   by  weight  of  CaO  was  found, 


would  be  calculated  to  contain  10 '89   + 


13-61  per 


cent,  by  weight  of  commercial  lime,  i.e.,  13  61  +   — —  = 

1 7 -0  per  cent,  of  commercial  lime  by  apparent  volume  ;  in  the 
same  mortar,  after  allowing  for  moisture  and  soluble  matter 
from  the  brick  used  as  aggregate,  the  percentage  of  broken 
brick  was  found  to  be  48  •  75  per  cent,  by  weight.  The  trans- 
lation of  weight  into  volume  (adopting  the  volume  of  a  given 
weight  of  broken  brick  as  the  unit)  has  aiready  been  accom- 
plished by  the  use  of  the  factor  l- 25  for  the  lime  above. 
( Consequently  the  figures  for  lime  and  brick  may  be  directly 
compared.  These  are  17'0:  48-75  or  1:3  nearly,  cor- 
responding with  the  intended  composition  of  the  mortar. 
Similarly  with  cement  mortar,  the  authors  state  that "  average 
Portland  cement  will  contain  from  17  to  20  per  cent,  of 
soluble  silica,"  and  that  equal  volumes  of  washed  and  dried 
sand  and  of  Portland  cement  of  sp.  gr.  3 '15  were  found  to 
weigh  21  •  7  and  19-3  grms.  respectively,  whence  they 
deduce  that  a  sample  of  cement  mortar  containing  3 '25  per 
cent,  of  soluble  silica  (that  serving  as  the  criterion),  would 
contain  18  per  cent,  of  cement,  i.e.,  19'25  per  cent,  by 
volume  ;  seeing  that  in  the  same  sample  the  sand  and  grit 
equalled  67 '34  per  cent.,  the  ratio  of  cement  to  sand  was 
1:3'5. 

The  following  is  an  outline  of  the  method  of  analysis 
used  by  the  authors: — 10  grms.  of  the  mortar  are  dried  on 
the  water-bath,  for  the  determination  of  moisture ;  error 
caused  by  absorption  of  CO.,  is  negligible.  10  grms.  are 
mixed  with  hydrochloric  acid  of  10  per  cent,  strength,  allowed 
to  stand  for  one  minute,  the  solution  decanted  together  with 
the  fine  earthy  matter  in  suspension.  Washing  is  carried 
on  by  decantation  until  all  the  supernatant  liquor  at  the  end 
of  one  minute's  subsidence  is  clear.  The  clean,  washed 
sand  and  grit  or  broken  brick  is  dried  and  weighed ;  the 
earthy  matter  in  the  decanted  liquid  is  filtered  off  and 
weighed ;  a  known  fraction  of  the  filtrate  is  taken  for  the 
estimation  of  silica  and  bases.  The  sample  taken  for 
moisture  after  weighing,  is  ignited  at  a  dull  red-heat, 
insufficient  to  decompose  the  carbonate,  and  the  loss  on 
iguition  so  found  is  corrected  by  moistening  the  ignited 
mortar  so  as  to  hydrate  the  lime,  drying  the  product  and 
weighing  again. — B.B. 

Monazite    Sand,    The  Analysis  of,   and  the  Estimation  oj 

Thoria.  C.  Glaser.  Chem.  Zeit.  1896,  63,  612. 
In  devising  a  process  for  the  analysis  of  monazite  sand,  the 
author  found  that  a  useful  method  could  not  be  constructed 
from  published  sources  of  information.  The  solution  from 
which  the  rare  earths  are  to  be  precipitated  as  oxalates 
must  not  be  very  acid,  as  otherwise  traces  of  thoria  remain 
in  solution.  The  author  could  not  obtain  complete  separa- 
tions of  thoria  from  oxides  of  the  cerium  group  by  means 
of  sodium  thiosulphate  or  by  fractional  precipitation  with 
weak  ammonia.  Where  small  quantities  of  cerite  earths 
have  to  be  separated  from  thoria,  this  may  be  done  by  adding 
excess  of  ammonium  oxalate  to  the  boiling,  slightly  acid 
solution,  and  filtering  off  the  precipitated  cerium  oxalates  ; 
the  thorium  oxalate  remains  insolation  and  crystallises  out, 
on  cooling  the  filtrate.  Experiments  giving  satisfactory 
results  are  quoted  to  show  that  a  good  separation  may  be 
effected  by  precipitating  the  cerite  oxalates  by  means  of 
ammonium  oxalate  in  boiling  solution  in  presence  of 
ammonium  acetate,  the  thorium  oxalate  remaining  dissolved 
and  being  recoverable  from  the  filtrate  by  precipitation 
with  ammonia.  It  is  best  not  to  add  the  ammonium 
acetate  until  the  oxalate  precipitate  has  just  formed,  other- 
wise the  latter  is  apt  to  pass  turbid  through  the  filter. 
The  author  states  that  if  thorium  oxalate,  which  has  been 
kept  in  solution  by  ammonium  acetate,  is  precipitated  by 
ammonia,  then  after  most  careful  washing  and  redissolving 
in  mineral  acid,  even  after  iguition,  it  can  no  longer  be  com- 
pletely precipitated  in  almost  neutral  solution  by  ammo- 
nium oxalate.  The  appended  table  shows  the  principal 
reactions  of  the  rare  earths. 


»;76 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Sept.  SO,  1896. 


Behaviour,  of  thi:  Earths  with  Different  Reagents. 


KOIIor  NaHIl. 


K;COj  or  Na.2COj. 


E  SO<  or  Na  SO  . 


.  . , 


NH«HO. 


11  .1 '   Precipitates, 

in  excess. 


Boluble 


Precipitates. 


Bi  0   or  BeO  .. 


Gadolinite  earths 


TliO,, 


CeO  . 


Precipitates,     soluble  Precipitates,  difficultly 

in     excess;   re-nre-  soluble  in  large  ex- 

cipitates  ou  boiling  cess;  also  on  passing 

or  diluting.  in  CO,. 

Precipitates,  insoluble    Precipitates,  somewhat 
inexcess.  .  soluble  in  excess;  is 

precipitated     there- 
,      from  by  XII, UO. 


Forms  iilum. 


Xo  precipitate ;  no 
rormation  of  diffi- 
cult ly  soluble  double 

Nllls. 


Precipitates  in  almost 
mill i :il  solution  on 
boiling, 

Xo  precipitate. 


Do. 


Do. 


Do. 


Precipitates,  soluble 
in  excess.  In  n  few 
hours  precipitates 
insoluble  double  salt 
(Y). 


Precipitates,  soluble 
in  excess ;  not  pre- 
cipitated tlierefroni 
in  cold  by  XII,uil. 
liiiu  on  warming, 
clear  again  on  cool- 
ing. 


Precipitates,  somewhat 

soluble  in  excess. 


r.  ii Precipitates,       flesh-     Precipitates,      almost 

coloured  with  excess.       insoluble  in  excess. 


l.i,  n 
Di-O,. 


Precipitates,  insoluble 
in  excess. 

Do. 


Do. 
Do. 


Soluble   double    salt.     Precipitates    hydrate 
hoi  :       precipitates        mixed  with  s. 
basic  suit  on  cooling 

(insoluble  in  Hill. 


Soluble :  precipitates 
in  concentrated 
solutions,  soluble 
in  aqueous  solution 
01  K  ,SO»  (Y  does 
not  precipitate  at 
all.) 


Forms     double     suit 
with     K,so„    diffi- 

CUltly       soluble      iu 

Muter,  insoluble  in 
saturated  aqueous 
KjSOi.  Sodium 

compound  much 
more  soluble. 

Double  suit,  insoluble 
in  solution  of  KjS<  >,. 


Difficultly         soluble 
double  suit. 


Do. 


Precipitates,  but  not 
quite  completely, 
even  on  boiling  con- 
centrated solutions. 


Xo  precipitate. 

Do. 
Do. 

Do. 


Precipitates, 


Precipitates,    insoluble 

in  exec,-. 


Do. 


Do. 


Precipitates,   insoluble 
in    excess;     precipi- 
tates on  fraicl  ionating 
ei  riuin  group 
(Crookes). 


Precipitates         (after 
ThOj),  insoluble    in 


Like  k< HI 
Do. 
Do. 


— ■ 

(XH,)2C03. 

(NH4)*S. 

XH.CI. 

(XII 

Ml«    HjOj. 

Al,Oa 

Precipitates. 

Precipitates  hydrate. 

Precipitates    solution 
in  Xiiiill. 

Does  nol  precipitate. 

Precipitates  b 

on    boiling     neutral 
solution. 

Be203  or  BeO  . . . 

Precipitates  ;      easily 
soluble    in    excess  ; 
precipitates  on  boil- 
ing.     Nol     certain 

for  separator 
Al.O,. 

Do. 

Hydrate  dissolves  on 
long    boiling,    with 
loss  >.l  Nil, 111). 

No  precipitate ;  easily 

soluble  double  suit. 

? 

Precipitates;    soluble 
in  Large  excess;  pre- 
cipitates on  boiling. 

Do. 

No  precipitate. 

Precipitates,     soluble 
iu  excess. 

? 

i  tadolinite  earths 

Precipitates,      easily 

soluble     in    exci  ss. 

After   a    few  hours 

precipitates   insolu- 

oul  le  suit  lY). 

Do. 

t 

Precipitates    E    from 
boiling  acid  solutions 
us   clear   red 
powder. 

? 

Precipitate  easily  sol- 
uble in  excess. 

Like  Ml, 1111. 

No  precipitate. 

Precipitates,     Bnluble 
in  excess  on  boiling; 
precipitates  on  cool- 
ing. 

Xo     pre 

ventsentireb 

ti.te  by  (NB     C,0 

therefrom    bj     it' 
precipitated    as    h\ 
drate    by    excess  ol 
ammonia. 

CeO  

Do. 

Do. 

Do. 

l'i.  cipitates,  even   in 
rather  acid  s 

g  .     '.-.  ,1.:,    ilnblehn 

■ 

Does  nol   prevent  pre- 
cipitate. 

i     n 

Precipitates,  - 
large  excess    preci- 
pitates "ii  boiling, 

Do. 

n.. 

Do. 

Do. 

in  Oj  

Like  Ml  ,110;    abso- 
lutely   insoluble    in 
excess. 

Do. 

Do. 

Precipitates  in  neutral 

or  in. mi ■ 

lion  (?). 

Do. 

l'i-  cipitates   i 
quite  insoluble. 

Do. 

Do. 

Precipitates  w line  t.. 
pale  reddish, 

Me   iu    dilute 
acids. 

Do. 
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Analytical  Process. — Decompose  2  grms.  of  the  finely 
ground  sand  by  continued  heating  -with  strong  sulphuric 
acid  or  by  fusing  with  potassium  acid  sulphate.  The 
author  prefers  to  fuse  only  such  residue  as  remains  insoluble 
in  sulphuric  acid.  Transfer  the  mixture  slowly  to  ice-cold 
water,  when  everything  dissolves  except  silica  and  tantalic 
acid.  Evaporate  the  residue  twice  with  HF,  moisten  with 
sulphuric  acid,  evaporate  to  dryness,  and  ignite  strongly  ;  the 
loss  in  weight  gives  silic(t. 

Anv  residue  in  the  crucible  is  treated  with  hot  sulphuric 
acid  or  fused  with  potassium  bisulphate,  and  whatever  now 
remains  insoluble  in  ice-cold  water  is  put  down  as  tantalic 
urn/.  Unite  the  two  solutions,  and  saturate,  first  hot  and 
then  in  the  cold,  with  sulphuretted  hydrogen,  to  precipitate 
titanic  acid,  had,  Sec.  From  the  filtrate,  boil  off  the  sul- 
phuretted hydrogen,  neutralise  most  of  the  free  acid  by 
ammonia,  and  add  to  the  boiling  solution  excess  of  hot 
ammonium  oxalate  solution.  For  2  grms.  of  the  sand  use 
100  c.c.  of  cold,  saturated  solution.  Thona  and  oxides  of 
the  cerium  group  arc  precipitated  as  oxalates,  and  are 
filtered  off. 

In  solution  are  phosphoric  acid  and  oxides  of  iron, 
-aluminium,  manganese,  beryllium,  yttrium,  zirconium,  and 
calcium.  Add  ammonia  and  filter  off  the  metallic  phos- 
phates (preserving  the  filtrate').  After  igniting,  fuse  with 
fusion  mixture,  extract  with  water,  and  add  the  filtrate  to 
the  one  just  mentioned.  Dilute  to  a  certain  volume,  and 
determine  phosphoric  arid  and  alumina  in  an  aliquot  part. 
Dissolve  the  carbonates  remaining  on  the  filter-paper  bv 
meaus  of  sulphuric  acid,  add  ammonia,  and  estimate  lime  in 
the  filtrate.  Dissolve  the  precipitated  hydroxides  in  a  little 
hydrochloric  acid,  neutralise  as  nearly  as  possible  with 
ammonia,  and  pour  into  a  sufficient  excess  of  solution 
of  ammonium  carbonate  containing  a  few  c.c.  of  am- 
monium sulphide.  Filter  off  the  precipitated  iron, 
manganese,  Sic,  and  separate  them  by  the  usual  processes. 
In  the  filtrate  are  the  zircouia,  yttria,  and  beryllia,  to 
separate  which  boil  the  ammonium  carbonate  solution  for 
an  hour,  whereby  they  are  precipitated  quantitatively. 
Redissolve  in  hydrochloric  acid,  boil,  cool,  and  add  excess 
of  sodium  hydrate.  Filter  off  the  precipitated  zirciaiiiim 
and  yttrium  hydroxides,  and  separate  them  as  usual  by 
crystallisation  of  the  zirconia  as  double  sulphate  with 
potassium  sulphate.  The  beryllia  is  precipitated  from  the 
filtrate  by  boiling  it  for  an  hour. 

The  precipitated  oxalates  of  thorium  and  the  cerium 
group  are  separated  as  follows: — Ignite,  dissolve  in  sul- 
phuric acid  as  usual,  neutralise  most  of  the  free  acid  by 
ammonia,  add  to  the  boiling  solution  excess  of  boiling 
ammonium  oxalate  solution,  and  as  soon  as  the  oxalates  of 
the  cerium  group  have  mostly  formed,  add  a  few  c.c. of  ammo- 
nium acetate  solution,  and  allow  to  stand  overnight.  Filter 
and  precipitate  the  thoria  from  the  filtrate  by  ammonia, 
and  weigh.  Ceria  is  easily  separated  from  lanthana  and 
didymia  by  the  known  process  of  passing  chlorine  into  the 
suspended  hydroxides,  freshly  precipitated  by  caustic  soda. 

The  following  analyses  were  made  by  this  scheme,  the 
second  and  third  samples  being  honey-yellow  monazite  sand 
from  North  Carolina  :  — 


1. 

2. 

Silica 

■  PerCent. 

6"4fl 

4-67 

0-66 
18-3S 
Trace 

1-62 

1-20 
32-<l3) 

7  "'■;.»' 

l-i.i 

7-83 

13    ■•  i 
1-25.1 

Per  Cent. 
3  20 
0-61 

•_'s:i,; 

None 
None 

63-80 
2-32 
None  ) 
Trace  J 

1-52 

Per  ( '.■Hi. 
1  •  15 
l-4ii 

26-05 

0-15 

59-09 
1*19 

Lime 

Ceria  (as  CeO) 

Thoria 

o-<« 

2-68 

HS-2S 

99-61 

99-05 

— H.  1!. 


Copper,  the  Cyanide  Method  of  Determination  of;  Effect 
of  Variation  of  Acid  in.  F.  N.  Flynn.  Eng.  and  Minine 
J.  1896,  62,  51. 

C.  and  J.J.  Beriuger,  in  their  Text-Book  on  Assaying,  state 
that  varying  the  amount  of  nitric  acid  in  the  cyanide  de- 
termination of  copper  does  not  affect  the  results,  as  the 
decrease  in  the  amount  of  cyanide  required,  due  to  the 
lessening  of  the  free  ammonia,  is  balanced  by  the  increase 
due  to  the  formation  of  ammonium  nitrate. 

This  statement  is  contradicted  by  the  author,  who  gives 
the  results  obtained  by  him  :  — 


Nitric  acid  added  . 
<  yivnide  required  . 


C.c. 

Nunc 


C.c. 

3-0 


83-3  34-9 


C.c. 

5-0 


C.c. 
10*0 


36-4 


The  author  concludes  from  these  experiments  that  if  the 
cyanide  solution  be  standardised  with  a  solution  of  copper 
nitrate,  without  the  addition  of  nitric  acid  equal  to  the 
amount  used  in  the  regular  assay,  the  results  obtained  will 
be  very  inaccurate. — A.  S. 

Manganese,  Determination  of ,  in  steel;  Sources  of  Error 
in  VolharaVs  and  Similar  Methods,  (i.  Auchy.  J. 
Amer.  Chem.  s,>c.  1896,  18)  (98—  511. 

It  is  shown  that  : — 

1.  The  accuracy  of  Volhard's  method  largely  depends  on 
tli.-  conditions  under  which  the  neutralisation  with  zinc 
Oxide  is  effected. 

2.  High  results  arc  obtained  by  titrating  in  nitric  acid 
solution. 

Stone's  modification  (in  which  the  evaporation  with  sul- 
phuric acid,  after  solution  in  nitric  acid,  is  omitted;  is, 
however,  preferred  by  the  author,  on  account  of  its  sim- 
plicity, and  the  short  time  required  for  a  determination; 
and  in  the  following  scheme,  the  precautions  to  be  adopted 
are  accentuated : — 

Dissolve  3:S  grms.  of  drillings  in  50  c.c.  of  nitric  acid 
Csp-  gr.  I  -i.  transfer  the  solution  to  a  500-c.c.  fla^k, 
neutralise  two-thirds  of  the  acid  with  sodium  carbonate! 
cool,  add  zinc  oxide  emulsion  until  the  solution  stiffens' 
avoiding  an  excess.  Dilute  to  about  400  c.c,  mix,  allow 
to  stand  until  the  precipitate  of  ferric  hydrate  settles  (the 
supernatant  liquid  should  be  colourless),  and  now,  and  not 
before,  add  a  considerable  excess  of  zinc  oxide.  Dilute  to 
the  mark,  mix,  transfer  to  dry  beaker,  mix  again,  allow  to 
settle,  and  decant  off  250  c.c.  of  the  eleur  liquid,  and  titrate 
at  a  boiling  temperature  with  permanganate  (strength 
0-0056).  After  making  allowance  for  the  impurities 
present  in  the  soda  and  zinc  oxide  used,  the  c.c.  of  per- 
manganate consumed  divided  bv  10  =  per  cent,  of 
manganese  iD  the  sample.     Deduct  0-02  per  cent. 

(See   also   Sutton's    Volumet.    Analysis,  7th   edit    189G 
page  232.)— H.  T.  P. 

Manganese,  Estimation  of,  in  the  /'res,  nee  of  Phosphoric 
Acid.  G.  Viard.  Bull.  Soc.  Chim.  1896, 15— ifi  T151 
973—975.  '  L     J' 

The  presence  of  phosphoric  acid  vitiates  Hannay's  method 
of  estimating  manganese,  since  instead  of  the  peroxide 
the  tnbasic  phosphate,  Mn.Oj,  PJ),  +  3H.O,  is  precipi- 
tated, notwithstanding  that  the  liquid  is  strongly  acid,  when 
the  proportion  of  phosphoric  acid  exceeds  1  P  to  1  Jin. 
When  the  ratio  is  lower — as  in  the  ease  of  manganiferous 
cast  iron — the  precipitate  will  consist  of  a  mixture  of 
peroxide  and  phosphate,  and  will,  moreover,  be  incom- 
plete, so  that  incineration  and  estimation  as  pyrophosphate 
would  not  yield  accurate  results,  i  n  were  it  not  that  the 
phosphate  readih  escapes  through  the  filter  durino-  the 
washing. — C.  S. 

Copper.  Crude;  The  Analysis  of.  F.Jean.  \nn 
Chim.  1H96.1,  185. 
10  grms  of  Clings  are  treated  with  a  dilute  mixture  of 
nitric  acid  and  sulphuric  acid  of  66°  B.,  and  the  solution  is 
evaporated  to  dryness  ;  the  residue  is  taken  up  with  water 
and  alcohol,  and  filtered.  The  insoluble  portion,  which 
consists  of  lead  sulphate  and   silica,  and  dioxide  of  tin   is 
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digested  with  a  solution  of  ammonium  carbonate,  which 
converts  the  sulphate  of  lead  into  carbonate  of  lead,  which 
is  then  dissolved  out  by  nitric  acid,  and  the  lead  estimated 
in  the  usual  way.  The  silica  and  dioxide  of  tin,  which  are 
not  dissolved  by  the  nitric  acid,  may  then  be  fused  with 
alkaline  carbonate  to  convert  the  tin  into  stannate,  from  the 
solution  of  which  the  tin  may  be  separated  by  metallic 
zinc. 

The  main  filtrate,  containing  the  copper  and  other  metals, 
is  boiled  to  expel  the  alcohol,  and  is  then  poured  into  an 
alkaline  solution  of  sodio-potassium  tartrate,  heated  to  the 
boiling  point,  and  the  copper  reduced  by  a  solution  of  glu- 
cose. When  the  precipitation  of  the  copper  is  complete, 
the  flask  is  closed,  rapidly  cooled,  and  the  volume  of  the 
liquid  made  up  to  one  litre  with  boiled-out  water.  After 
allowing  the  cuprous  oxide  to  settle,  500  c.c.  of  the  clear 
liquid  are  taken  out,  an  excess  of  polysulphide  of  sodium 
added,  and  the  liquid  warmed  at  80°  for  half  an  hour.  The 
metals  of  the  ammonium  sulphide  group  are  thereby  pre- 
cipitated, whilst  arsenic  and  antimony  remain  in  solution. 
In  the  precipitate,  iron,  zinc,  and  manganese  are  separated 
from  nickel  and  cobalt  in  the  known  way,  by  treating  the 
sulphides  with  dilute  hydrochloric  acid.  The  sulphides  of 
nickel  and  cobalt  are  afterwards  dissolved  by  nitro-hydro- 
chloric  acid,  and  then  precipitated  with  bromine  and  alkali. 
Arsenic  and  antimony  are  precipitated  from  the  solution  in 
the  usual  way. 

The  author  determines  carbon  and  silicon  by  dissolving 
the  copper  filings  in  ferric  chloride  solution. 

He  determines  the  oxide  of  copper  present  by  treating 
5  grms.  of  filings  in  a  flask  provided  with  a  Bunsen's  valve, 
with  hydrochloric  acid,  some  pieces  of  marble  being  also 
placed  in  the  flask;  the  solution  is  then  poured  off,  the 
excess  of  acid  expelled  by  evaporation,  and  the  copper  in 
solution  precipitated  by  means  of  zinc  ;  the  precipitated 
copper  is  then  dissolved  in  dilute  sulphuric  acid,  and  its 
amount  determined  by  titration  with  stannous  chloride 
solution,  according  to  Weil.  The  total  amount  of  copper 
in  the  sample  is  determined  cither  electrolytically  or  by 
titration  with  stannous  chloride. — II.  S.  I5. 

Mercury,  General  Method  for  the  Estimation  nf.     M.  G. 

Deniges.     Hull.  Soe.  Chim.  1896,  15—16,  862—871. 
When  a  mercuric  salt  is  brought  into  contact  with  an  excess 
of  potassium  cyanide  solution,  the  compound — 

Hg(CN)s.2KCN 
is  formed,  and  if  to  this   solution,  ammonia  and   potassium 
iodide  as  indicator,  are  added,  then  on  running  in  decinormal 
silver  nitrate  the  following  decomposition  takes  place : — 
lig(CX),.'JK('X  +  AgN03  = 
Hg(CN)a  +  AgCN.KCN  +  KN03 
and  the  moment  this  decomposition  is  complete,  the  slightest 
excess  of  silver  nitrate  produces  an  opalescence  due  to  silver 
iodide. 

The  method  of  conducting  the  estimation  is  therefore  as 
follows: — 10  c.c.  of  ammonia  are  added  to  the  solution 
containing  the  mercuric  salt,  and  an  excess,  say  10  c.c,  of 
potassium  cyanide  equivalent  to  the  decinormal  silver 
nitrate.  After  a  further  addition  of  five  or  six  drops  of  a 
20  per  cent,  solution  of  potassium  iodide,  the  decinormal 
silver  nitrate  is  run  in  until  a  permanent  opalescence  is 
produced.  If  10  C.C.  of  potassium  cyanide  and  q  c.c.  of 
decinormal  silver  nitrate  were  used,  then  10  —  q  =  <(  repre- 
sents the  amount  of  decinormal  silver  nitrate  corresponding 
to  the  mercury  in  the  solution.  For  very  accurate  work, 
however,  this  number  a  must  be  subjected  to  a  slight  correc- 
tion on  account  of  the  decomposition  in  the  sense  of  the 
above  equation,  scarcelj  ever  being  quite  complete.  A 
certain,  always  very  small,  quantity  of  the  double  cyanide 
remains  undecomposed,  and  this  small  quantity  appears  to 
increase   slowly   with   the   amount   of    potassium    cyanide 

used. 

The  author  gives  the  following  rules  for  performing  the 
correction : — (1)  When  n  lies  between  0  and  5*5,  then 
the  true  titre  x  is  found  thus  .  .,■  =  a  x  0*96.  (-)  When 
a  exceeds  5* 5  and  is  less  than  9 -5,  then  <    ■    l-04)  — 

0-45.  Hence  the  amount  of  mereurj  in  the  solution 
examined  is  obtained  bj  multiplying  c  by  o-020  grm. 


The  method  is  of  very  general  application,  and  is  said  to 
be  independent  of  the  state  of  acidity  or  alkalinity  of  the 
mercurial  solution,  of  its  oxidising  power,  its  coloration  and 
dilution,  and  it  is  possible  to  conduct  the  method  in  the 
presence  of  the  strong  mineral  acids,  especially  HC1  and 
11NO.,.  It  is  therefore  likely  to  be  of  use  in  the  estimation 
of  mercury  contained  in  drugs  and  disinfecting  solutions. 
and  for  the  determination  of  tannins,  alkaloids,  albuminoids, 
and  in  general  of  all  substances  capable  of  forming  definite 
compounds  with  mercury,  e.g.,  thiophene,  sulphourea, 
mercaptans,  and  simple  or  compound  ammonias. — J.  S. 

Bisiinilli  Sulphide,  Solubility  of,  in  Sodium  Sulphide  [Esti- 
mation  of  Small  Percentages  of  Bismuth  in  Alloys'].  T.  B. 
Stillman.     J.  Amer.  Chem.  Soc.  189G,  18,  683  — G84. 

The  author  finds  that,  contrary  to  the  usually  accepted 
statement,  bismuth  sulphide  is  appreciably  soluble  in  sodium 
sulphide  solution,  and  consequently  the  employment  of  the 
hitter  for  the  separation  of  bismuth  from  antimony,  arsenic,, 
and  tin,  according  to  the  method  frequently  adopted, 
cannot  be  depended  upon,  the  method  being  altogether  un- 
trustworthy when  bismuth  is  present  in  small  amount,  as, 
for  instance,  in  "  magnolia  metal." — A.  K.  M. 

"Insoluble"   Phosphoric  Acid  contained   in   Mixed    Fer- 
tilisers, and   derived  from  Bones   and  the   like,  and  from 
Rock  Phosphates  respectively.     A.  P.  Bryant.     J.  Amer. 
Chem.  Soc.  1896,  18,  491—498. 
Raw    mineral  phosphates,  being  specifically   heavier  than 
bone  and   other  organic   phosphates,  the  author  effects  the 
separation  of  the  former  from  the  latter  in  mixed   fertilisers 
by  the  aid  of  a  liquid  of  suitable  density.     Tins  is  prepared 
by  dissolving  75  grms.  of  potassium  iodide  aud  100  grms. 
of  mercuric  iodide  in  :S5o  e.c.  of  warm  water,  and   concen- 
trating the   solution   (to  about   100  c.c.)  until   its   specific 
gravity  is  2-26  at  1  .V5:  C. 

Process. — 2  grins,  of  the  sample  are  placed  in  a  glass 
tube,  the  lower  end  of  which  is  tied  over  with  filter  paper 
anil  cloth,  and  washed  with  200 — 250  c.c.  of  hot  water  to. 
remove  soluble  phosphates.  The  "  separator  "  used  consists 
of  a  short  tube  (7  cm.  x  1,  cm.),  sealed  at  one  end,  and 
connected  by  rubber  to  a  longer  tube  (20  cm.).  To  this 
contrivance  the  washed  and  dried  phosphate  is  transferred 
and  well  shaken  with  15 — 20  c.c.  of  the  separating  liquid. 
Particles  adhering  to  the  side  of  the  tube  are  then  washed 
down  with  a  jet  of  the  liquid,  and  after  5  minutes  the 
lower  tube  is  smartly  tapped  aud  the  floating  matter  Btirred 
up  to  facilitate  the  separation  of  the  heavy  from  the  light 
constituents.  When  the  liquid  is  clear  (in  about  1  hour), 
the  rubber  tube  is  compressed  by  a  screw-clamp,  and  the 
short  tube  containing  the  heavy  (mineral)  portion  removed. 
The  light  (bone,  &C.)  particles  remain  in  the  upper  tube. 
The  fractions  are  thoroughly  washed  (the  first  washings 
should  be  preserved  and  again  concentrated  for  future  use) 
and  the  "  citrate  insoluble  "  phosphoric  acid  determined  in 
each  in  the  usual  way.  Test  analyses  made  with  mixtures 
of  Known  composition  yielded  satisfactory  results. 

—II.  T.  1*. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Petroleum,  Application  of  the  Acid  Test.     Trudy  bak.  otd. 
imp.  russk.  techn.  obschtsch.  1896,  11,  181. 

Tin:  Committee  appointed  by  the  Baku  Section  of  the 
Russian  Technical  Society  to  examine  the  new  Petroleum 
Testing  Regulations  formulated  by  the  Government,  have 
reported  that  sulphuric  acid  of  the  prescribed  density 
(1*53)  is  unsuitable  for  testing  petroleum,  the  colour  of 
the  acid  extract  being  irregular, and  not  sufficiently  decisive 
in  gradation.  On  the  other  hand,  sulphuric  acid  of  1-78 
sp.  gr.  be  Dg  found  to  give  concordant  results  with  all 
grades  of  petroleum  and  at  all  temperatures  between  16° 
and  -  C,  it  is  recommended  that  ihis  strength  of  acid 
sho  Id  be  used  in  the  proportion  of  40  parts  by  volume  to 
loo  of  oil.  the  mixture  being  shaken  up  in  a  stoppered 
glass  vessel  for  two  minutes,  and  the  acid  layer  removed 
and  compared  with  normal  solutions  of  Bismarck  brown. 
The  Standard  solutions  are  10  in  number,  and  are  graduated 
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so  that  the  lightest  (Xo.  1)  contains  0-0005  per  cent,  of 
colouring  matter,  aud  the  darkest  (No.  10)  0'005  per  cent., 
the  intermediate  shades  differing  from  each  other  by 
0-0005  per  ceDt.  The  degree  to  which  the  oil  has  been 
refined  is  expressed  by  the  number  of  the  solution  corre- 
sponding to  the  colour  of  the  acid  extract,  and  the 
maximum  effect  in  the  case  of  ordinary  petroleum  distillate 
is  found  to  be  produced  by  the  use  of  0-75  per  cent,  of 
66°  B.  sulphuric  acid.  Since  few  of  the  commercial 
petroleums  examined  fell  below  the  limits  1  to  8,  the  latter 
shade  is  recommended  as  the  outside  limit  for  merchantable 
petroleum. 

The  Committee  report  adversely  on  the  Hiibl  iodine  test 
as  proposed  by  Hirsch,  the  results  depending  on  the  nature 
of  the  petroleum  rather  than  on  the  degree  of  acid  purifi- 
cation. For  example,  petroleum  from  the  "  cracking 
process  "  always  has  a  high  iodine  number  on  account  of 
the  unsaturated  hydrocarbons  formed  in  the  distillation. 

— C.  S. 

Rape-Seed  Meal  as  an  Adulterant  of  Mustard  and  Lin- 
seed Meals,  Sec,  Test  for.  A.  Jaworowski.  Pharru. 
Zeit.  Russl.  1896,  35,  360. 

The  presence  of  rape  in  mustard  and  linseed  meals  may  be 
detected  in  the  following  manner  : — A  mixture  is  made  of 
10  grms.  of  common  salt,  20  grms.  of  water,  and  0  3  grm. 
of  hydrochloric  acid,  and  heated  to  70°,  and,  after  addition 
of  2 — 3  grms.  of  the  meal,  heated  to  boiling.  After  cooling 
and  filtering,  free  acid  is  removed  by  sodium  bicarbonate, 
and  the  solution  divided  into  two  parts.  To  one  part,  two 
or  three  drops  of  potassium  ferricyanide  solution  (1  per 
cent.)  are  added ;  the  liquid  obtained  from  pure  linseed 
meal  remains  unaltered  by  the  addition  of  the  bicarbonate 
and  ferricyanide  ;  that  from  mustard  seeds  acquires  a  yellow 
coloration  with  sodium  bicarbonate,  which  is  not  altered  by 
the  ferricyanide — at  least,  not  in  the  first  minute.  But  if 
the  sample  contain  5 — 10  per  cent,  of  rape  seed,  the  liquid 
is  coloured  yellow  by  sodium  bicarbonate,  and,  on  addition 
of  potassium  ferricyanide,  turns  brownish,  reddish,  or 
violet.— A.  C.  W. 

Sugars,  New  Hydrazones  of  the  [Separation  of  Sugars']. 
A.  von  Kckeustein  and  C.  A.  Lobry  de  Bruyn.  Rec. 
Trav.  Chim.  des  PaysBas,  1896, 15,  97. 

Othek  hydrazines  than  that  of  phenyl  can  be  employed 
for  the  separation  of  sugars,  the  hydrazones  being  prepared 
in  the  same  manner.  For  example,  mcthylphenyl  hydra- 
zine serves  to  isolate  galactose,  and  glucose  may  be 
separated  from  fructose  by  benzyl-  and  naphthylhydrazine. 
Melibiose  forms  an  allylphenylhydrazone,  insoluble  in 
water  and  decomposable  by  benzaldehyde  into  a  crystalline 
sugar,  probably  pure  melibiose.  In  addition  to  differences 
in  solubility,  these  hydrazones  are  to  some  extent  charac- 
terised by  differences  in  specific  rotatory  power. — C.  S. 

Cocaine,  Detection  of  Eucaine  in.     G.  Vulpius.     Pharra. 
Central-H.,  N.F.,  1896, 17,  295. 

0-1  gem.  of  the  cocaine  hydrochloride  to  be  examined  is 
dissolved  in  a  graduated  cylinder  in  50  c.c.  of  water  and 
two  drops  of  ammonia  added.  If  the  sample  be  pure,  the 
Solution  will  remain  perfectly  bright  for  at  least  one  minute, 
aud  will  remain  transparent,  although  after  a  time  crystals 
of  cocaine  may  separate.  In  presence  of  2  per  cent,  of 
eucaine  a  decided  milk-white  opalescence  is  immediately 
produced,  which  disappears  ou  addition  of  10  c.c.  of  water. 
With  5  per  cent,  of  eucaine,  the  addition  of  20  c.c.  of  water 
becomes  necessary  to  render  the  liquid  clear  ;  and  progres- 
sively more  water  is  required  in  proportion  to  the  percentage 
of  impurity  present. — H.  T.  P. 

Formo-Gelatin,  Detection  of  Unaltered  Gelatin   in. 
G.  Eomyn.      Pharm.  Weekhlad.  33,  [1],  1896. 

0"5  grm.  of  the  sample  is  mixed  with  10  c.c.  of  water  and 
heated  for  10  minutes  in  the  water-bath  with  frequent 
shaking.  The  mass  swells  considerably,  but  particularly  so 
In  the   presence  of  unaltered  gelatin,  which  dissolves  in  the 


liquid.  If  the  liquid  be  now  passed,  whilst  hot,  through  a 
dry  filter,  it  will  congeal  on  cooling,  if  gelatin  be  present ; 
the  separation  of  the  latter  may  be  accelerated  by  placing 
the  filtrate  in  a  freezing  mixture  aud  then  allowing  it  slowly 
to  melt. 

0-5  grm.  of  the  sample  is  mixed  with  5  c.c.  of  water 
and  1  c.c.  of  aqueous  soda  ;  the  mass  swells  considerably, 
but  much  more  strongly  in  the  presence  of  unaltered 
gelatin.  If  now  a  mixture  be  added  of  2  c.c.  of  normal 
silver  nitrate  solution  and  0-5  c.c.  of  ammonia,  the  mass 
should  begin  to  darken  within  one  or  two  minutes,  and 
after  five  or  ten  minutes  the  liquid  should  have  acquired  a 
/violet-brown  colour.  If  much  free  gelatin  be  present  the 
colour  makes  its  appearance  more  slowly,  and  assumes  a 
pure  brown  shade  without  any  violet.  Pure  gelatin  does  not 
eolour  until  after  the  lapse  of  a  few  hours. 

If  formo-gelatiu,  even  when  quite  pure,  be  treated  with 
boiling  water,  dissociation  sets  in,  and  the  filtrate  gives  with 
copper  sulphate  and  aqueous  potash  the  biuret  reaction. 
In  conclusion,  the  author  opposes  the  use  of  a  preparation 
containing  free  gelatin,  as  this  diminishes  its  antibacterial 
properties. — L.  de  K. 

ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Petroleum,  Estimation   of  the    Content  of  Burning  Oil  by 
the   Distillation    Test.     K.  Zaloziecki.     Chem.  Zeit.  20 
[67],  645—648. 

Seeing  that  in  practice  it  is  customary  to  group  petroleum 
distillates  according  to  specific  gravity  rather  than  boiling 
point,  the  author  proposes  to  follow  the  same  rule  in  the 
distillation  test  in  order  that  the  results  of  the  two  maybe 
comparable.  To  this  end  he  employs  the  still  described  by 
W'isehin  (this  Journal,  1895,  1038),  but  with  certain  modi- 
fications, such  as  reducing  the  size  to  about  one-half — to 
hold  1,000  grms.  iostead  of  2  litres — shortening  the  jacket, 
so  that  it  only  encloses  two-thirds  of  the  still,  and  doubling 
the  height  of  the  ascending  tube,  the  branch  tube  leading  to 
the  condenser  being  attached  half-way  up.  The  heat  is 
regulated  so  that  the  drops  of  distillate  flow  quickly  one 
after  another  from  the  condenser,  one  drop  forming  before 
the  preceding  one  has  quite  completed  its  descent.  The 
upper  limits  of  specific  gravity  are  the  most  important,  and, 
since  the  quantity  of  liquid  is  so  small  that  ordinary  means 
of  determining  the  specific  gravity  are  inapplicable,  a  series 
of  mixtures  of  alcohol  and  water  are  employed,  ascending  in 
density  from  0-860  to  0-875.  The  specific  gravity  of  the 
distillate  is  determined  by  allowing  a  drop  to  fall  into  the 
test  mixtures  and  observing  its  comparative  density.  This 
method  cannot  be  adopted  for  the  lower  limits,  so  for  these 
the  boiling  point  is  taken  as  a  criterion,  125°  to  130°  C. 
being  adopted  as  indicating  approximately  the  advent  of 
burning  oil  in  the  distillate.  For  greater  accuracy,  the  limit 
should  be  fixed  at  150°,  aud  the  product  supplemented  by 
the  residue  from  the  redistillation  of  the  crude  benzine 
boiling  below  that  temperature. 

In  order  to  erisure  that  all  the  burning  oil  has  come  over, 
it  is  advisable  to  continue  collecting  the  distillate  until  the 
specific  gravity,  after  attaining  0-865  to  0-870,  begins  to 
decrease  again  as  the  result  of  "  cracking."  If  it  be  desired 
to  know  the  proportion  of  decomposable  constituents  in  the 
oil,  the  succeeding  fractions,  until  the  specific  gravitv  again 
increases,  may  be  collected,  weighed,  aud  united  with  the 
burning  oil.  The  quality  and  density  of  the  products  of 
cracking  will  vary  with  the  origin  of  the  crude  oil  and  the 
method  of  distillation,  but  their  weight  may  be  obtained  as 
described  above. 

In  determining  the  specific  gravity,  care  is  necessary  to 
prevent  the  acid-water  formed  during  distillation  from 
mingling  with  the  oil  drops  tested,  which  may  be  accom- 
plished by  having  the  outflow  pipe  of  the  condenser  of 
glass,  the  milky-looking  condensed  water  being  then  readily 
discernible. 

The  following  estimates  of  the  yield  from  crude  oils, 
based  on  the  foregoing  distillation  tests,  ana  compared 
with  the  results  obtained  by  the  Engler-Kissling  fractional 
distillation  of  the  same  oil,  may  be  taken  as  typical. 
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Crude  Oil. 

Fractional  Analysis. 

Estimate  of  Yield. 

Pi  ,  a  "l 

Per 

(Weight). 

Cent. 

Sp.gr. 

Ropienka. 

I  p  to  150    18*34 

Benzine...  13'14 

0*7095 

Sp.  gr.  0-845. 

150  —800° 33-56 

ileum    54*98 

0*8239 

Residue...  31*50 

Sabountschi. 

Dp  to  150    5*49 

Benzine. . .    1*98 

0*871. 

150      300    ::ri: 

Petroleum   45'93 

0*8315 

Residue...  51*82 

— C.  s. 

Petroleum,  Determination  of  Sulphur  in.  Aufrecht. 
Pharm.  Zeit.  1896,  41,  469. 
Good  petroleum  should  not  contain  more  than  10 — 15 
mgrms.  of  sulphur  iu  100  c.e.  To  50  c.c.  of  the  petroleum, 
0'5  grm.  si, ilium  bicarbonate  is  added,  and  the  mixture 
distilled  at  the  rate  of  40 — 50 drops  a  minute,  until  about 
5  c.e.  are  left.  The  residue  is  placed  in  a  large  porcelain 
dish  and  repeatedly  washed  with  ether  ;  after  spontaneous 
evaporation  of  the  latter,  about  0*5  gnu.  of  sodium  is 
added  in  small  pieces,  the  whole  evaporated  over  si  small 
flame  to  a  syrup,  and  then  ignited,  with  the  gradual  addition 
of  ammonium  nitrate,  until  the  ash  is  quite  white.  The 
residue  is  extracted  by  very  dilute  hydrochloric  acid,  and 
the  sulphuric  acid  estimated  in  the  filtrate  in  the  usual 
manner. — A.  C.  \Y. 

Paraffin  in  Petroleum,  Estimation  by  Zaloziecki's  Method. 
K.  W.  C'haritschkow.  Trudy  bak.  otd.  imp.  russk.  teehn. 
obschtsch.  1896,  11,  2ii4. 

The  author  finds  that  the  quantity  of  the  alcoholic  mixture 
recommended  by  /aloziecki  for  dissolving  the  higher  frac- 
tions of  the  nil  is  insufficient,  fit)  volumes  being  sometimes 
necessary  instead  of  20,  the  actual  amount  being  in  direct 
ratio  to  the  high-boiling  constituents  present  in  the  oil. 
The  use  of  large  quantities  of  solvent,  however,  detracts 
from  the  delicacy  of  the  method  by  preventing  the  complete 
deposition  of  the  paraffin. — C.  S. 

Phenol,  Methods  for  tin  Quantitative  Estimation  of. 
G.  Frerichs.  Apoth.  Zeit.  1896, 11,  415. 
The  author  has  made  a  comparison  of  the  known  methods, 
lie  finds  Beckurt's  method  (Arch,  l'harm.  1886,  224,  561  ; 
this  Journal,  1886,  546 — 547)  to  be  the  best.  It  yielded 
the  most  reliable  results  both  with  pure  phenol  and  with 
phenol  compounds.  The  method  consists  iu  acting  upon 
the  phenol  to  !»•  estimated  with  a  known  quantity  of  bromine 
and  then  determining  the  excess   of  bromine   by   adding 

potassium  iodide  and  titrating  with  =  sodium  thiosul- 
nhate;  from  the  quantity  of  bromine  which  has  been 
required  to  form  tribromophenol  the  quantity  of  phenol  is 
calculated  from  the  equation  C„H3(  HI  +  61!r  =  C',jH..Br3OH 
+  3HBr.— H.  S.  P. 

Resin  Oil  in  Fatty  Oils,  Detection  of.  V.  Comette. 
Ann,' l'harm.  1896,  2,  240. 
Ten  gnus,  of  the  suspected  oil  are  saponified  with  alcoholic 
caustic  soda,  the  snap  is  dissolved  in  warm  water,  and  an 
excess  of  a  concentrated  solution  of  sodium  chloride  added. 
This  throws  down  the  fatty  acid  Soaps,  leaving  sodium 
resinate  in  solution.  Alter  filtering  cold,  and  washing  with 
salt  water,  the  filtrate,  which  must  be  clear,  is  treated  with 
sulphuric  acid  in  excess,  whereupon  the  resin  acids  separate 
in  globular  form,  imparting  a  milky  appearance  to  the 
liquid,  ami,  subsequently  setting  and  rising  to  the  surface. 
A  slight  turbidity  is  sometime-  obtained  with  pure  linseed 
oil,  but  cannot  be  mistaken  for  the  copious  precipitate  of 
resin  acids. — (_'.  S. 

//'./  TTodim  ]  Residues,  Recovery  of  Iodint  from. 

K.  Dietrich,  l'harm.  Central-H.  N.I\  1896,  17,  361. 
Tur.  accumulated  residues  from  Iliibl's  iodine  absorption 
determinations  are  evaporated  in  a  porcelain  dish  until  the 
chloroform  has  bei  n  expelled  as  tin  as  possible,  and  they 
are  then  made  strongly  alkaline  with  caustic  potash  solution. 
after  which    the  evaporation  is  continued  to  dryness.     The 


dry  mass  is  then  treated  with  water,  which  extracts  the 
salts  ,,f  iodine,  the  potassium  and  sodium  chlorides,  the 
potassium  formate,  and  the  saponified  fats,  leaving  tin 
insoluble  residue  of  mercuric  sulphide.  On  evaporating 
this  solution  of  the  extracted  salts  as  it  becomes  couceu- 
trated,  the  soap  is  precipitated,  and  the  evaporation  is 
continued  until  no  more  soap  separates  out.  when  the  liquid 
is  tillered,  and  a  15  per  cent,  solution  id'  ferric  chloride  is 
then  added  to  the  filtrate  with  constant  stirring,  until  the 
precipitation  of  the  iodine  is  completed.  Tin-  iodine  is  then 
separated  by  filtration,  washed,  dried  by  pressure,  and 
reconverted  into  Hiibl  reageut. — II.  S.  1'. 

Maltose,  Determination  of ,  in  Worts.  I..  Braun.  Zcits. 
ges.  lirauw.  1896.  19,  241. 
The  determination  of  apparent  maltose  in  worts  bv  means 
of  folding's  solution  is  investigated,  and  the  influence  of 
varying  experimental  conditions  determined.  To  test  the 
influence  of  the  vessel  in  which  the  reduction  is  effected  on 
the  results,  covered  and  uncovered  dishes  and  beakers  of 
various  forms  and  dimensions  were  employed.  In  addition, 
experiments  were  made  in  currents  of  oxygen,  hydrogen, 
a i ill  air,  respectively,  and  at  different  pressures.  From 
the  results,  it  is  concluded  that  concordant  results  can 
only  be  obtained  by  adhering  strictly  and  throughout  to  a 
uniform  modus  operandi. — 11.  T.  V. 

Calcium  Acetate,  Analysis  of  Commercial.  E.  Barillot. 
Rev.  Chim.  Indnstr.  7,  [79],  197—201.  (See  this 
Journal,  1896,  58  I. ) 

The  ordinary  manner  of  expressing  the  total  acidity  in 
commercial  acetates  of  calcium,  viz.,  as  acetic  acid,  is 
inaccurate,  since  it  gives  no  indication  of  the  proportion 
of  the  higher  acids  of  the  fatty  series  present,  hut  Bimply 
includes  them  with  tie'  antic  acid.  It  being  important, 
for  various  technical  operations,  to  know  the  percentage 
of  these  impurities,  anil  their  solubility  in  water  preventing 
their  separation  in  the  method  of  analysis  giveu  by 
Fresenius,  the  author  experimented  on  the  separation  of 
the  barium  salts  of  the  fatty  acid  series  by  means  of 
absolute  alcohol,  aud  found  that  loo  gnus,  of  that  solvent 
will  dissolve  respectively  0*0055  grm.  of  the  formate, 
0*0284  grm.  of  the  acetate,  0*2610  gnu.  of  the  propionate, 
and  1*1717  gnus,  of  the  butyrate  of  barium.  He  therefore 
proposes  to  make  use  of  this  relative  solubility  by  treating 
the  distillate,  obtained  in  the  ordinary  method  of  analysis, 
with  boiling  absolute  alcohol,  throwing  down  the  barium 
as  sulphate,  and  deducting  from  the  total  the  weight  cor- 
responding to  the  amount  of  barium  acetate  soluble  in  the 
quantity  of  alcohol  employed;  the  remainder  gives  the 
amount  of  barium  in  combination  with  propionic  and 
butyric  acids,  the  amount  of  formic  acid  being  so  minute 
as  to  be  disregarded. 

In  the  sample  analysis  given,  5*0312  gnus,  of  calcium 
acetate  were  distilled  with  phosphoric  arid,  the  distillate 
saturated  with  ban  ta,  and  the  residue  iet't  on  evaporation, 
triturated  with  800  grins,  of  absolute  alcohol,  boiled,  and 
precipitated  by  sulphuric  acid.  This  treatment  yielded 
1 1 -390U  grm.  of'I'.aSt  it, 0*2072  grm.  of  which  represented  the 
barium  acetate  dissolved  in  the  800grms.  of  alcohol.    The 

remainder,   0*1828   grm.,    corresponds    to   the    homologous 

acids,  and  is  equivalent  to  2- 46,  to  he  deducted  from  the 
result  of  the  total  acidity  detenniued  and  expressed  in  the 
usual  manner  as  ealeiuin  acetate.— C.  S. 

Glycerol  in  Wine  and  Beer,  Determination  of,  by  the  Index 
,•1  Refraction.  I..  Sostegni.  Staz.  Sperim.  Ital.  1896, 
818—322. 

Tin  glycerol  is  extracted  in  the  usual  waj  and  mad.  up 
to  a  definite  volume  with  water;  the  index  of  refraction 
of  the  solution  is  determined  and  also  that  of  pure  water. 
The  difference  between  the  indices,  calculated  to  six 
decimals  and  divided  bj  0*00125  will  give  the  percentage 
of  glycerol  in  the  solution. — A.  1..  S. 

<  'ream  of  Tart  vr,  <  'ommercial .-  Composition  and  Analysis 
of.    A.  II.  Allen.    Analyst,  1896,20, 174— 182  j  and209. 

Calcium  tartrate  is  an  invariable  constituent  of  cream  of 

tartar  w  lieu  the   latter  has    been    prepared    from    argol   by 
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boiling  with  water,  filtering,  and  crystallising,  and  the 
amount  is  largely  dependent  on  the  proportion  of  water 
used.  In  practice,  9  or  10  per  cent,  is  the  usual  maximum 
quantity  of  calcium  tartrate,  and  any  material  excess  over 
this  amount  points  to  adulteration.  In  crude  tartar,  especially 
when  derived  from  plastered  wioes,  sulphates  accompany  the 
high  percentage  of  calcium  tartrate.  In  one  sample  of 
cream  of  tartar  the  author  found  20  per  cent,  of  calcium 
sulphate,  apparently  added  as  an  adulterant. 

In  the  test  given  by  the  British  Pharmacopoeia  of  1885, 
the  soluble  ash  should  require  for  neutralisation  an  amount 
of  acid  corresponding  to  92'15  per  cent,  of  potassium 
hydrogen  tartrate.  The  author  recommends  the  use  of 
5  grms.,  the  soluble  ash  from  which  should  neutralise  not 
less  than  24 '4  c.c.  of  normal  acid.  The  standard  of  purity 
required  by  the  I'uited  States,  German,  and  Japanese 
Pharmacopoeias  for  cream  of  tartar  has  of  late  years  been 
raised,,  and  is  now  99  per  cent.,  and  the  British  standard 
being  so  much  lower  than  this,  there  is,  it  is  said,  no 
excuse  for  the  sale  of  cream  of  tartar  containing,  as  in  a 
recent  Belfast  case,  17  •  9:!  per  cent,  of  calcium  tartrate. 

Much  of  the  cream  of  tartar  now  sold  appears  to  have 
been  prepared  by  one  of  the  modifications  of  Martignier's 
process,  in  which  neutralised  wine  lees  are  treated  with  au 
excess  of  a  saturated  solution  of  potassium  sulphate,  the 
gypsum  separated,  the  solution  of  potassium  tartrate  de- 
colorised with  animal  charcoal,  and  sufficient  sulphuric  arid 
added  to  convert  the  neutral  into  the  acid  tartrate.  As  thus 
prepared,  one  would  expect  the  cream  of  tartar,  though 
free  from  calcium  tartrate,  to  contain  potassium  and  calcium 
sulphates,  and  this  is  found  to  be  the  case  in  many  samples 
of  commerce. 

In  examining  cream  of  tartar,  the  author  bases  his  con- 
clusions on  the  following  data  : — The  acidity  of  the  sample 
may  be  due  to  potassium  hydrogen  tartrate  and  potassium 
hydrogen  sulphate;  the  normal  salts  present  may  be, 
calcium  tartrate,  potassium  sulphate,  calcium  sulphate,  and 
neutral  potassium  tartrate.  On  ignition — (1.)  The  potas- 
sium hydrogen  tartrate  leaves  potassium  carbonate  in 
amount  exactly  corresponding  with  the  original  tartrate. 
(2.)  Any  potassium  hydrogen  sulphate  reacts  with  the 
potassium  carbonate,  forming  the  neutral  sulphate,  water, 
and  carbon  dioxide.  (;!.)  Calcium  tartrate  yields  calcium 
carbonate,  which  reduces  the  alkalinity  of  the  soluble  ash. 
The  neutralising  power  of  the  total  ash  will  exceed  the 
acidity  of  the  original  cream  of  tartar.  (4.)  Neutral  pot as- 
sium  sulphate  does  not  affect  the  result,  (.j.)  Calcium 
sulphate  reacts  with  the  potassium  carbonate,  forming 
calcium  carbonate  and  potassium  sulphate.  The  alkalinity 
of  the  soluble  ash  is  reduced.  (6.)  Potassium  tartrate 
produces  potassium  carbonate,  but  the  ash  will  require 
more  acid  for  neutralisation  than  the  ash  derived  from  an 
equal  weight  of  potassium  hydrogen  tartrate.  Xo  neutral 
potassium  tartrate  can  be  present  where  the  cream  of  tartar 
has  been  prepared  by  Martignier's  process,  and  the  author 
doubts  its  occurrence  in  samples  prepared  by  the  old 
method. 

If  a  sample  of  cream  of  tartar  be  free  from  uncombined 
sulphuric  and  tartaric  acids,  and  contain  only  calcium  and 
neutral  potassium  sulphates  and  potassium  hydrogen 
tartrate,  the  acidity  of  the  original  sample  will  be  exactly 
equivalent  to  the  alkalinity  of  the  total  ash.  The  presence 
of  potassium  hydrogen  sulphate  will  cause  the  original 
acidity  to  be  in  excess  of  the  total  alkalinity  of  the  ash, 
whilst  calcium  tartrate  will  make  the  acidity  less  than  the 
alkalinity  of  the  ash.  Both  of  these  salts  cannot  be  present 
in  the  same  sample  of  genuine  cream  of  tartar.  Where 
calcium  sulphate  is  present,  the  B.P.  test  under-estimates  the 
amount  of  potassium  hydrogen  tartrate,  in  the  proportion  of 
2-77  per  cent,  for  every  unit  of  calcium  sulphate.  The 
author  considers  that  titration  of  the  original  sample  witli 
caustic  alkali,  with  a  limit  for  the  allowable  amount  of 
sulphates,  would  be  preferable. 

For  further  examination  the  following  process  is 
proposed : — 

(1.)  1  '831  grm.  of  the  sample,  free  from  moisture,  is  dis- 
solved in  hot  water  and  titrated  with  caustic  alkali,  phenol- 
phthalei'n  being  used  as  indicator.  In  the  absence  of 
potassium  hydrogen  sulphate  and  free  tartaric  acid,  each  c.c.  of 


alkali  represents  1  per  cent,  of  potassium  hydrogen  tartrate. 
(2.)   Ignite  I  "881   grm.  for  ten  minutes,  boil  with  water, 
filter  and  wash  the  residue. 


Titrate    the    filtrate    with 


X 


I  III  and  methyl  orange. 
With  pure  tartar,  tin-  quantity  of  acid  used  will  equal  that 
consumed  iu  .the  previous  titration  of  the  bitartrate  with 
alkali.  Every  c.c.  of  deficiency  of  acid  equals  0-:i6  per 
cent,  of  calcium  sulphate  or  072  per  cent,  of  k'HSi),. 
Any  excess  of  acid  needed  points  to  the  presence  of  normal 
potassium  tartrate,  every  c.c.  representing  0'6  per  cent. 
thereof.  If  the  titrated  liquid  be  treated  with  barium 
chloride,  the  BaS04  found  will  form  a  measure  of  the  CaS04 
'    or  K»S<  >.,  present. 

(6.)  The  carbonaceous  residue  is  iguited,  dissolved  in 
20  c.c.  of  deeinormal  acid,  filtered  from  any  insoluble 
residue,  and  the  filtrate  titrated  with  deeinormal  acid.  Each 
e.e.  corresponds  to  0-iO  per  cent,  of  calcium  tartrate,  or 
0'36  per  cent,  of  calcium  sulphate  (anhydrous). — C.  A.  M. 

Quinine  Sulphate,  The  Testing  of.    Melchior  Kubli.   Pharm. 
Zeit.  fiirltussl.  34,  Nos.  :S4 — 37. 

The  author  states  that  none  of  the  tests  usually  employed 
for  the  detection  of  the  other  cinchona  alkaloids  iu  quinine 
sulphate  are  satisfactory,  and  proposes  the  two  following  : — 

The  Water  Test. — The  foreign  alkaloids  are  less  soluble 
than  quinine,  their  sulphates  more  soluble ;  hence  the  quantity 
of  water  required  for  the  solution  of  the  base  liberated  from 
a  given  quantity  of  the  sulphate  affords  a  measure  of  the 
purity  of  the  sample.  1  ■  793  grms.  of  the  sulphate,  dried  at 
40° — 50°  C.  and  thus  containing  2  molecules  of  water  of 
crystallisation,  or  an  equivalent  quantity  of  the  crystalline 
salt,  are  dissolved  by  boiling  with  60  grms.  of  water  in  a  tared 
fhisk  for  five  minutes.  Water  is  then  added  from  a  burette 
until  the  total  weight  is  G2  grms.  The  flask  is  cooled  to 
2ii  ( '.,  with  frequent  agitation,  and  kept  at  that  temperature 
half  an  hour.  After  filtering  through  a  dry  filter,  exactly 
three  drops  of  10  per  cent,  sodium  carbonate  solution  are 
added  to  5  c.c.  of  the  filtrate,  and  water  at  2u:  C.  is  added 
from  a  burette  until  the  opalescence  disappears.  With 
pure  quinine  sulphate,  an  addition  of  exactly  10  c.c.  of  water 
is  required;  with  a  mixture  of  quinine  sulphate  with  other 
sulphates,  a  constant  increase  above  this  10  c.c.  is  required 
for  every  1  per  cent,  of  the  impurity. 

The  figures  are  as  follows  : — 

C.c. 

Hydroquinine  sulphate 0'G 

Quinidme  sulphate  2  "(J 

Clnchonine  sulphate  0 '  7 

Cinehonidine  sulphate  containing  3  per  cent,  of  hydro- 
quinine  sulphate  0*4 

Cinehonidine  sulphate  containing  2'5  percent,  of  qui- 
iiidine,2'5  per  cent,  of  cinchonme,  and  :J0  per  cent, 

of  hydroquiuine  sulphates 0'75 

The  large  increase  in  the  case  of  quinidine  sulphate  is 
due  to  the  greater  solubility  of  the  double  sulphate  of 
quinidine  and  quinine,  so  that  a  larger  precipitate  is  pro- 
duced on  the  addition  of  sodium  carbonate  than  with  the 
other  mixtures.  The  author  considers  that  the  maximum 
ri-e  for  each  percentage  of  impurity  may  be  regarded  as 
1  c.c,  and  the  minimum  as0'7  c.c;  he  suggests  that  a 
total  of  12  c.c  should  be  taken  as  an  official  figure,  thus 
allowing  about  3  per  cent,  of  impurity. 

The  Carbon  Dioxide  Test. — When  sodium  carbonate  is 
added  to  a  solution  of  quinine  sulphate,  saturated  at  the 
ordinary  temperature,  the  precipitated  alkaloid  is  very  easily 
soluble  in  sodium  bicarbonate,  and  on  passing  a  stream 
of  carbon  dioxide  through  the  solution,  normal  quinine  car- 
bonate separates  in  bunches  of  needles,  ijuinine  carbonate 
is  only  very  -lightly  soluble  iu  water,  effervesces  with 
acids,  is  readily  soluble  in  alcohol,  and  slightly  alkaline  to 
litmus  paper.  In  the  presence  of  cinchonine,  cinehonidine, 
and  quinidine,  the  separation  of  the  crystals  is  lessened  and 
delayed,  and  may  be  altogether  prevented  ■  hydroquiuine 
does  not  exert  the  same  influence. 

To  H  c.c.  of  the  saturated  solution  of  quinine  sulphate 
prepared  as  before,  are  added  three  drops  of  sodium  carbonate 
solution,  and  the  precipitate  is  dissolved  in  5  c.c.  of  bicarbo- 
nate solution  free  from  uormal  carbonate.     Carbon  dioxide, 
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which  must  be  free  from  air  from  the  beginning,  is  passed 
in  at  the  rate  of  80 — 100  bubbles  per  minute  for  30  minutes 
at  1 5=  C. 

The  cylinder  is  then  gently  shaken  until  the  volume  of 
the  supernatant  liquid  remains  constant  ;  with  a  voluminous 
precipitate  this  will  occupy  about  30  minutes.  The 
contents  are  then  placed  in  a  cylinder  graduated  to  -Jj  or 
\  c.c.  and  allowed  to  stand  until  clear;  with  samples  con- 
taiuing  1 — 3  per  cent,  of  impurity,  the  liquid  must  frequently 
stand  till  next  day,  the  separation  being  hastened  by 
agitation.  Pure  quinine  sulphate  gives  a  precipitate  of  1  •  4 
— 1  '5  c.c.  of  amorphous  flocks  to  the  naked  eye,  but  under 
the  microscope  seem  to  be  bunches  of  needles ;  with  1  per 
cent,  impurity,  the  precipitate  is  granular ;  with  3 — 4  per 
cent.,  it  glistens  by  transmitted  light  ;  and  with  more  than 
10  per  cent,  there  is  no  precipitate. 


Quinine 

Sulphates  of 

Sulphate 
containing 

Cin-          r\.,;.,;  i:.,~      Hydro-          Cin- 
cbonidine.    «uu,ltune'    qnlnine.    ehonine. 

Remarks 

Per  Cent. 
1 

5 
10 

C.c. 
1-8-1-9 

in; 
Trace 

Cc. 

1-8 

Trace 

C.c.            C.c. 
Vi— 1-3     1-8—2-1 

1-2—1-3          1-0 
1-2— IS   Not  given 

Partly 

granular 
Granular 

Samples  with  impurities  of  1,  2,  3,  4.  5  per  cent,  would 
thus  require  11,  12,  13,  14,  15  c.c.  of  -water  in  the  water 
test  and  give  1-8 — 2-0  (partly  granular),  1-4,  1,  0-8, 
0-5  c.e.  of  precipitate  in  the  carbon  dioxide  test,  the  last 
four  precipitates  being  all  granular. 

Commercial  samples  examined  by  the  two  tests  gave  the 
following  results  : — 


>\.. 

Water 

Test. 

Carbon  Dioxide  Test                   Imparity. 

1 

•> 
3 

t 
5 

6 

C.c. 
10-5 

lll-J 
1.--H 
18-5 
17-0 

16-5 

Per  Cent. 
1*4 — l'fi  cc.  not  granular                      0'5 

1'5— re  c.c.  not  granular                         0"S 

and  cinchonine. 

—A.  ('.  W. 

Essential  Oils  and  tki   like,  Detection  of  ilu  Adulteration 
of.     K.  Gossart.      Bull.  Soc.  Chim.  1896, 15,  [3],  597— 

609,  also  666—688. 

Tub  principle  underlying  this  method,  and  its  application 
to  the  examination  of  spirits,  have  been  previously  noticed 
(this  Journal,  1S93,  790).  The  author  now  claims  the 
process  to  be  of  general  utility,  and  especially  serviceable 
lor  detecting  the  adulteration  of  essential  oils  with  alcohol, 
turpentine,  cheaper  essences,  &c.,  and  he  gives  many 
examples  in  illustration,  for  which  the  original  papers  must 
be  consulted. 

In  dealing  with  any  particular  essential  oil,  &c,  a  test 
liquid  (prepared  by  adding  to  a  pure  specimen  of  the  same 
oil  a  certain  proportion  of  the  adulterant  sought  for)  is  used, 
drops  of  which  are  projected  on  the  surface  of  the  sample 
under  examination.  The  presence  of  the  particular  im- 
purity is  then  indicated  if  the  drops  "  roll,"  and,  via  versA, 
its  absence  (as  a  rule)  if  they  immediately  plunge  below  the 
surface.  The  tot  fluid  is  compounded  with  just  sufficient 
of  the  impurity  to  cause  10  consecutive  drops  of  it  to  plunge 
in  the  pure  sample.  Quantitative  indications  may  then  be 
obtained,  if  it  be  noted  that  the  transition  stage  between 
rolling  and  plunging  (i.e.,  when  4 — 6  drops  out  of  10  roll, 
the  remainder  plunge)  corresponds  to  a  more  or  K-s 
definite  proportion  of  impurity  in  the  sample — to  he  deter- 
mined by  trial.  In  practice,  the  -ample  is  then  diluted 
(with  a  pure  specimen)  until  partial  rolling  is  observed. 
From  the  degree  of  dilution  the  percentage  of  impurity  maj 
be  calculated.  Briefly  summarised,  the  method  may  be 
summed  up  thus : — 


1.  The  sample  (found  to  be  adulterated)  under  examina- 
tion must  be  diluted  with  a  pure  specimen  of  the  same 
essence,  until  partial  rolling,  or  cessation  of  complete  rolling, 
of  the  test  drops  is  obtained.  The  corresponding  percentage 
of  adulterant  multiplied  by  the  degree  of  dilution  represents 
the  proportion  of  impurity  present  in  the  sample. 

2.  Ten  drops  are  always  employed,  the  number  of  them 
that  roll  being  noted. 

3.  In  some  cases  it  is  necessary  to  dilute  the  test  liquid 
with  alcohol,  benzene,  &c,  in  order  to  increase  its  tendency 
to  "  roll "  ;  the  sample  must  then  in  every  instance  be 
similarly  diluted  prior  to  examination.  This  operation 
must  not  he  confounded  with  the  dilution  directed  under  1. 
The  latter  has  for  its  object  the  reduction  of  the  particular 
impurity  to  a  certain  recognisable  amount,  and  must  he 
effected  prior  to  the  addition  of  the  auxiliary  liquid. 

— H.  T.  1'. 

Trinu  thi/lainint ,  Separation  of, from  Ammonia.     II.  Fleck. 

J.  Amer.  Chem.  Soc."  1896,  18,  670— 672. 
The  mixed  hydrochlorides  are  repeatedly  extracted  with 
boiling  absolute  alcohol,  and  the  solvent  is  then  distilled  off. 
The  residue  is  then  boiled  with  an  excess  of  caustic  soda, 
the  vapours  evolved  conducted  into  a  large  bulk  of  water, 
the  product  exactly  neutralised  by  sulphuric  acid  and 
evaporated  to  dr3'ness.  On  treating  the  residue  with  cold 
absolute  alcohol,  trimethylamiue  sulphate  dissolves,  whilst 
ammonium  sulphate  is  insoluble.  The  alcoholic  solution  is 
distilled,  and  the  residue,  when  dried,  gives  the  amount  of 
trimethylamine  sulphate. — A.  K.  M. 

Gas-purifying  Molt  viol,  Revivification  of.      YV.  Leybold. 
J.  f.  Gasbeleuchtuog,  1896,  39,  500. 

See  under  II.,  page  642. 

Kola,  Pharmacology  of.     V.  Carles.      J.  l'harrn.  Chim. 
1890,  16,  104. 

See  under  XX.,  page  670. 


XXIV.-SCIENTIEIC  &  TECHNICAL  NOTES. 

0:onc.  C.  Engler  and  W.  Wild.  Ber.  189G,  29,  l'.'2;>. 
From  the  experimental  work  detailed  in  this  communica- 
tion, it  is  concluded  that  there  is  now  no  reaction  known 
by  which  a  modification  of  oxygen  is  produced  by  the 
decomposition  of  ozone  which  can  be  regarded  as  the 
antozone  of  Schonbein,  Meissner,  and  others,  or  as  the  free 
ions  (  —  O—  )  or  incompletely  combined  atoms  (— ( I  —  ()  —  ) 
of  Helmholtz  and  Kicharz. — A.  C.  W. 

Diamonds  of  Stei  I.  M.  liossel.  ( 'omptes  rend.  1896, 
123,  [2],  113-115. 
Sin,  i  Moissan  had  obtained  diamonds  by  saturating  steel 
with  carbon  at  3,000  ,  and  cooling  under  great  pressure,  it 
was  probable  that  \  cry  hard  steel,  produced  at  a  high 
temperature  and  cooled  under  pressure,  would  also  contain 
carbon  having  the  properties  of  the  diamond.  After 
dissolving  the  metal  in  strong  acids  ami  treating  the  residue 
with  strong  nitric  acid,  fused  potassium  chlorate,  hydro- 
fluoric and  sulphuric  acids  successively,  crystalline  residues 
were  obtained  having  the  properties  described  by  Moissan. 
Regular  octahedra  of  a  size  not  exceeding  15  micromms, 
and  irregular  fragments  as  large  as  0"  S  mm.,  were  found  in 
different  samples. — A.  C.  W. 

A',  topt  ntami  thyli  m  II  ood-Tar  1.  Con, I,  nsation  with  Ahh- 
hudes.  1).  Vorlandcr  and  K.  llobohm.  Ber.  1896, 
29,  I 
Kktoitm wit  nun  \k  (adipinketooe),  t\II.<>,  can  be 
shown  to  be  present  in  wood-tar  by  shaking  the  fraction 
boiling  at  120*  — 135  with  an  equal  volume  of  hen/aldehyde 
dissolved  in  6  vols,  of  alcohol  and  1  vol.  of  caustic  soda  (10 per 
cent.).  A  thick  precipitate  of  dibenzalketopentamethylene, 
C5H,l  l(C,  II  ,-t  II  \.  i-  obtained.  Traces  of  acetone  in 
wood-spirit  may  be  tested  for  in  a  similar  manner. 
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Pyroxanthin,  obtained  from  crude  wood-spirit  by  shaking 
with  lime  or  caustic  soda,  was  shown  to  be  difurfuralketo- 
pentamethylene.  Adipinketone  was  also  found  in  acetone 
oil.— A.  C".  W. 

Antiaris  Toxicaria,  The  Milky  Juice  of.     H.  Kiliani. 
Archiv.  der  Pharmacie,  234,  -438. 

From    this   juice   the   author   has    separated    antiarol,  the 
trimethyl  ether  of  tetrahydroxybenzene — 
C.OH 
HC  /\  CH 

CH3OC  I       JcO.CH3 

CO.CH3 

which,  on  oxidation,  yields  dimethoxyquinoue,  and  the 
glucoside  antiarin,  C^HjoOk,  +  4H„0  (Mulder,  Ann.  28, 
'•'04,  gives  C14Ho0O5  +  2HO),  which,  on  warming  with 
dilute  hydrochloric  acid,  is  split  up  into  antiarigenin, 
CaH30Osl  and  a  sugar,  C6H,„Os,  isomeric  with  rhamnose. 

—A.  C.  W. 

Mannose,  Sorbose,  and  Galactose ;  Ammonia  Derivatives  of. 
Lobry  de  Bruyn  and  F.  van  Leent.  Rec.  trav.  Chim.  des 
Pays-Bas,  1896,  15,  81. 

The  ammoniacal  solution  of  pure  mannose  syrup  in  methyl 
alcohol,  deposits,  on  the  addition  of  ether,  an  amorphous 
mass,  gradually  becoming  crystalline,  and  having  the 
formula  C,.;H.,:1O,0N,  its  rotatory  power  being  [a]D=  —28°- 3. 
This  derivative  of  mannose  differs  from  the  corresponding 
ammonia  compounds  of  the  other  sugars,  in  that  it  is  formed 
by  the  union  of  2  mols.  of  mannose  with  1  mol.  of  ammonia, 
the  reaction  being  accompanied  by  separation  of  water.  The 
sorbose  derivative,  which  may  also  be  prepared  as  above,  is 
very  unstable  ;  probably  sorbosamine  agrees  with  the  formula 
C6H13N04.  Galactosamine,  when  boiled  with  methyl 
alcohol,  loses  one-half  its  ammonia,  with  the  deposition  of  a 
very  hygroscopic  crystalline  body,  having  the  formula 
C|„H21O10N.  No  Baits  of  this  substance  could  be  prepared, 
and  it  is  probable  that  under  the  action  of  acids  it  is  split 
up  into  sugar  and  ammonia. —  C.  S. 

Mushrooms,  Action  of  the  Oxidising  Ferment  of,  on 
Oxidisable  Compounds.  E.  Bourquelot.  Couiptes  rend. 
1896,123,  315—317. 
The  author  describes  the  action  of  the  ferment  of  mush- 
rooms on  several  phenols  and  aromatic  amines.  In  the 
case  of  orthocresol,  oxidation  sets  in  at  once  when  the 
solution  is  neutral,  but  more  slowly  when  alkaline;  the 
oxidation  of  the  ineta-compound  takes  place  in  either  a 
neutral  or  slightly  alkaline  solution,  whilst  with  paracresol, 
the  addition  of  a  trace  of  sodium  carbonate  assists  the  oxida- 
tion. Hydroquinone,  pyrogallol,  and  resorciuol  are  also 
acted  upon  by  the  mushroom  ferment.  Guaiacol  and 
eugenol  are  rapidly  oxidised,  and  the  action  takes  place 
much  more  readily  in  a  neutral  or  acid  (acetic)  medium 
than  in  an  alkaline  solution.  In  the  case  of  the  toluidines, 
the  addition  of  a  little  acetic  acid  favours  the  oxidation,  and 
this  is  also  the  case  with  xylidine. 

The  author  compares  the  action  of  the  mushroom  ferment 
to  that  of  the  oxidising  agents  used  in  the  production  of 
colouring  matters,  and  he  describes  the  formation  of  a  pro- 
duct analogous  to  magenta  which  he  obtained  from  aniline 
with  the  help  of  the  fungus  Russula  delica. — A.  K.  M. 


£UUi  Books* 


The  Indigenous  Drugs  of  India:  Short  Descriptive 
Notices  of  the  Principal  Medicinal  Products  met  with  in 
British  India.  By  Kanny  Lall  Dey,  Rai  Bahadur, 
C.I.E.,  F.C.S.  Late  Professor  of  Chemistry  and  Chemical 
Examiner  to  Government.  Hon.  Member,  Pharmaceutical 
Society  of  Great  Britain.  Joint  President,  Section  of 
Pharmacology,  Indian  Medical  Congress,  1894,  &c. 
Assisted  by  William  Mair,  Assoc.  Pharm.  Soc.  of  Great 
Britain.  Second  Edition.  Revised  and  Entirely  Re-written. 


Thacker,  Spink,  and  Co.,  Calcutta.     W.  Thacker  and  Co., 
87,  Newgate  Street,  London,  E.C.     1896.     Price  16s. 

This  is  an  8vo.  volume,  with  frontispiece  representing  the 
author,  Dr.  Dey,  and  a  preface  by  Dr.  George  Watt,  in  which 
comments  on  the  suitability  of  the  work  as  a  students' 
manual.  The  author  himself  specially  commends  it  as  a 
guide  to  indigenous  medicines  for  students  at  Netley  and  else- 
where, proceeding  to  the  Indian  Medical  Services,  and  also 
to  Medical  Men  and  Medical  Missionaries  going  to  India. 
Then  follow  a  Prefatory  Memoir,  an  Introduction,  Indian 
Pharmacology — A  Review.  Tables  of  British  Indian  Equiva- 
lents, and  then  the  subject-matter  proper,  filling  334  pages, 
Appendices  filling  14  pages,  a  Botanical  Classification  of 
Natural  Orders  of  Plants  enumerated  in  the  work,  filling 
7  pages,  and  a  copious  alphabetical  index  covering  31 
pages. 

The  subject-matter  itself, "  The  Indigenous  Drugs  of  India," 
isalphabetically  arranged  as  regardsthe  substances  described, 
so  that  principal  species  can  be  at  once  turned  up  in  the 
body  of  the  work,  independently  of  the  index.  There  are 
four  Appendices: — I.  Aconitum  Napellus,  and  Aconite 
Collection  in  the  Himalaya.  II.  Ailanthus  Excelsa.  III. 
Fluid  Extracts.     IV.  Foods  of  India. 

A  Systematic  Handbook  of  Volumetric  Analysis;  or, 
The  Quan  titati ve  Estimation  of  Chemical  Sub- 
stances by  Measure,  Applied  to  Liquids,  Solids, 
and  Gases.  Adapted  to  the  Requirements  of  Pure 
Chemical  Research,  Pathological  Chemistry,  Pharmacy, 
Metallurgy,  Manufacturing  Chemistry,  Photography,  &c, 
and  for  the  Valuation  of  Substances  used  in  Commerce, 
Agriculture,  and  the  Arts.  By  Francis  Sutton,  F.I.C., 
F.C.S.  Seventh  Edition,  Enlarged  and  Improved.  J.  and 
A.  Churchill,  7,  Great  Marlborough  Street.  1896.  Price 
18s.  6rf. 

The  fifth  edition  of  this  work  was  noticed  in  this  Journal, 
1886,  619 — 620,  since  which  the  sixth  edition  has  appeared 
in  1890,  and  now  this,  the  seventh  edition,  is  issued.  The 
sections  of  the  work  altered  by  reason  of  general  improve- 
ment and  additions,  with  others  entirely  new,  comprise 
chiefly  those  concerned  with  the  articles  on  Calibration  of 
Instruments,  the  Kjeldahl  Process,  Boric  Acid,  Hydrofluoric 
Acid,  Fluorides,  Arsenic,  Chromium,  Copper,  Cyanogen  and 
Cyanides,  Iron,  Lead,  Manganese,  Mercury,  Nickel,  Phos- 
phoric Acid,  Sugar,  Sulphur  and  its  Compounds,  Tannin, 
Zinc,  Oils  and  Fats,  and  F/riDe. 

The  subject  matter  of  the  present  edition  fills  575  pages, 
and  the  illustrations  number  112.  An  alphabetical  index 
ends  the  work,  and  fills  10j  pages. 

The  growth  and  development  of  the  work  will  be  observed 
by  a  glance  at  the  notice  of  the  fifth  edition,  which  shows 
(joe.  cit.)  that  this  fifth  edition  contained  483  pages  of 
matter,  8  pages  of  index,  and  90  woodcuts. 


Craue  Report* 


EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Anticipated  Results  of  tbe  Sicilian  Sulphur 
Trust. 

U.S.  Consular  Reports,  August  1896,  773. 

Consul  Caughy,  of  Messina,  under  date  of  June  20th, 
transmitting  to  the  Department  a  translation  of  the  chief 
clauses  of  the  proposed  sulphur  trust  of  Sicily — fully 
covered  by  the  report  of  Consul  Briihl,  of  Catania,  printed 
in  Consular  Reports,  No.  190  (July  1896) — states  that  it 
means  an  enormous  advance  in  price,  and  will  materially 
affect  American  interests,  the  exports  to  the  United  States 
averaging  about  100,000  tons  annually.  The  first  result 
will  be  to  direct  attention,  much  more  than  at  present,  to 
the  pyrites  mines  of  Spain,  although,  if  reports  be  true, 
the  same  syndicate  have  made  overtures  to  Sir  Charles 
Tennant,  president  of  the  Tharses  mines,  the  largest  mines 
in  that  country. 

The  formation  of  this  trust  may  give  additional  impetus 
to  the  advance  of  American  mines — those  of  Louisiana,  for 
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instance,  where  the  process  has,  so  it  is  reported  here,  long 
since  passed  the  experimental  Btage.  The  existence  of  this 
trust  will,  it  is  predicted,  in  a  short  time  place  the  price  of 
Sicilian  sulphur  at  the  highest  figure  it  has  ever  touched, 
and  if  there  ever  was  a  time  for  profitable  trade  in  the 
American  product,  as  opposed  to  the  foreign  product,  that 
time  is  the  present. 

Tinder  date  of  June  17th,  1896,  Consul  Seymour,  of 
Palermo,  transmits  the  following  statistics  covering  the 
exports  of  Sicilian  sulphur  to  the  United  States  : — 


1896. 


L895. 


Month  of  April  

Three  months  f  nded  April  Math 

Ten  months  ended  April  80th 

Stock  on  hand  April  30th 


Tons. 

Tons. 

11.1170 

5.179 

56,305 

24.1  19 

129.562 

82 .408 

137,381 

112,000 

Soap  in  Egypt. 
Chamber  of  Commerce  Journal,  August  1896,  147. 

Under  the  denomination  of  "  common  soap,''  a  snip  of 
very  ordinary  quality  is  imported  into  Egypt  for  laundry 
purposes  ami  use  by  the  natives.  The  quantity  fluctuates 
considerably,  as  is  shown  by  the  appended  figures  for  the 
last  ten  years,  giving  the  amount  of  common  soap  imported 
(in  kilos.)  : — 


lss,; 

5,247,606 

1891 

l.i:.- 

is^r 

1.^13.757 

1892 

6,130,941 

L888 

3,116,133 

ls:t; 

■ I  "10 

1889 

3,386,761 

1894 

1,851,589 

lM'M 

1,134,525 

1895 

5,369,469 

Values  have  latterly  fallen,  in  consequence  of  increased 
competition  between  native-made  and  imported  soap.    For 

the    last    two    years    the    imports    have    been    derived    as 
follows  : — 


From 

Kilo. 

Francs. 

Kilo. 

Francs. 

4,544,725 
133,137 
81,680 
74,647 
7.17U 
4,528 
2,431 
3,226 

59,300 
10,900 

87,200 

.".. 

1,000 

S.968,S80 
129,790 
105,210 
72.273 
10,434 
1,788 

.-i.'A-,! 

1,249 

1,992,100 

55.400 

HiiL'kii.il    

[taly 

Austria 

■is. -no 

37,600 

3,7iia 

SCO 
•J.300 

,-,oo 

An  investigation  made  into  the  characteristics  of  the 
various  classes  of  soap  in  vogue  shows  that  the  S\  rian 
product  is  most  esteemed  by  native  consumers,  because  it 
is  generally  dry  and  hard,  containing  tallow  in  proportions 
varying  as  the  manufacturer  has  sought  to  lower  his  sell- 
ing price  at  the  expense  of  quality.  According  to  quality 
Syrian  soap  varies  from  40  to  80  frs.  per  100  kilos, 
delivered  on  quay  at  Alexandria  ;  a  current  type  of  Cretan 
soap  fetches  .">9  frs.  0!l  per  100  kilos,  delivered  to  ware- 
house in  Alexandria.  Grecian  soap  is  not  expected  to 
improve  its  position,  owing  to  the  large  quantity  of  tallow 
contained  in  it.  In  Egypt  itself  the  soap  manufacturing 
industry  is  a  developing  one,  there  now  being  tour  factories 
established  and  others  in  course  of  installation.  These 
factories  import  their  caustic  soda  and  silicate  of  soda  from 
England  and  Belgium,  their  tallow  from  Italy,  and  their 
oils  from  England,  Turkey,  and  Greece;  hut  cotton  oil, 
extracted  in  Egypt,  is  principally  utilised.  For  native- 
made  soaps,  those  most  used  fetched,  delivered  in  ware- 
house :  1st  quality,  7'J  frs.  GO;  2nd  quality,  62  frs.  20;  3rd 
quality,  52  frs. ;  iih  quality,  21  frs.  50  per  loo  kilos. ;  while 
black  soap  is  quoted  at  50  frs..  all  per  loo  kilos.  A  some- 
what large  quantity  of  soft  soap  is  used  in  the  country  for 
the  lubrication  of  driving-belts  and  various  cleaning  and 
machinery  purposes.  England  supplies  the  main  part,  as 
her  soft  soap  is  of  a  more  pleasing  colour  than  the  black- 
looking  Marseilles  product,  hut  even  the  military  authorities 
have  recogDised  that  the  French   product    has   some  virtues 


by  latterly  giving  it  preference.  Perfumed  soaps  find  only 
a  limited  outlet,  the  total  value  only  reaching  PJ-V-O'l  frs. 
in  1895,  hut  that  was  well  in  advance  of  1894,  with  onlv 
87,300 frs.  as  the  value.  The  chief  amounts  were  credited 
as  follows: — France,  31,300  lis.;  England,  30,300  frs.; 
Germany,  22,200  frs.;  Italy.  21,800  frs.;  next  coming 
Belgium,  Austria,  Hungary,  and  Turkey. 

Zinc  in  Russia. 

Chamber  of  Commerce  Journal,  August  1896,  lis 

After  coal,  zinc  production  occupies  the  chief  place  in 
the  rising  industry  of  Poland,  and  its  development  is  the 
more  rapid  because  the  only  mines  known  in  the  Empire 
an-  situated  in  the  basin  of  Sosnovice-Dombrowa.  Two 
companies  possess  the  monopoly:  that  of  Sosnovice,  which 
acquired  in  1890  the  mines  and  works  of  Kramst  ;  and  that 
of  Derwiz-Szewcow-Fomeranefl,  to  which,  in  1891,  the 
Government  farmed  for  sixty  years  its  works  in  the  basin 
of  Doiubrowka.  The  zinc  ore  workings  arc  exclusively 
concentrated  in  the  neighbourhood  of  the  town  of  Olkusz. 
The  ore  there  found  in  the  largest  quantity  is  calamine, 
which  gives,  after  smelting,  7  to  30  per  cent,  of  zinc. 
There  is  also  found,  but  in  a  lesser  degree,  "blende"  or 
native  sulphurous  zinc.  As  the  upper  deposits  are  becom- 
ing   exhausted,    the    two    companies    have   undertaken  the 

tstruction  of  galleries  intended   to  divert   the  water  and 

to  allow  of  a  search  at  a  greater  depth  for  thicker  beds  of 
ore.  Wheu  extracted  the  ore  is  transported,  either  by 
waggon,  or  by  the  Ivangrod-Domhrowa  railway,  about 
25  kilonis.  awa\  from  the  mines  to  the  factories  of  liendrin 
and  Pauline.  There  are  only  two  rolling  mills  in  the 
kingdom — one  at  Sosnovice  and  the  other  at  Slawkow — 
whose  output  is  in  the  shape  of  plates  or  sheets  ;  whilst 
there  is  also  a  zinc-white  factory.  On  comparison  of  the 
results  of  1895  with  those  of  the  preceding  year,  an  impor- 
tant increase  in  production  is  to  be  noted.  During  last 
year  125,634  poods  more  of  calamine  were  extracted,  and 
31,339  poods  more  of  zinc  wire  produced  than  in  1894; 
while  the  rolling  mills  turned  nut  more  by  25,892  poods, 
and  the  output  of  zinc-white  was  higher  by  1,100  pood-. 
The  figures  on  which  those  improvements  were  registered 
are  given  belcw  in  poods:  — 


Product. 


Is:. i. 


Is:.,-,. 


Calamine  extracted 

Zinc  made 

(lot  pot  ol  the  rolling  mills 
Output  of  zinc-white 


:i.3.;7.i37 
-■7t.77l 

1 1 ,.  in-.' 


::.l'.!-_\s7i 

306,113 

172.-!2:i 

(2,102 


These  works  employ  2,100  hands,  of  whom  1,400  are  in 

the  mines  and  700  in  the  factories.  Owing  to  the  fall  in 
prices  the  prospects  of  the  industry  are  not  very  favourable, 
but  it  is  thought  that  they  will  improve,  as  the  heavy  import 
duties  render  competition  almost  impossible  on  the  part  of 
the  Silesian  industry. 

Chloroform,  Ethers,  &c. 

Report  of  Commissioners  of  Inland  Revenue  for  Year 
ending  March  31st,  1896. 

Chloroform  has  the  distinction  of  having  yielded  the 
smallest  amount  of  revenue  to  the  Customs  of  an\  article 
on  the  tariff.  It  is  subject  to  a  duty  of  :>.<.  1//.  per  lb.,  and 
the  gross  receipt  of  duty  acknowledged  by  the  Department 
for  the  year  1895-96  is  1/.  sterling.  In  the  previous  year  it 
was  6/.  A  single  Winchester  seems  to  have  been  imported. 
Chloral  hydrate  pays  Is.  id.  per  lb. :  the  imports  of  the  past 
year  paid  dutj  1,131/.,  or  8/.  less  than  in  the  previous  year. 
Collodion  realised  12/.  in  each  vear  (at  the  rate  of  25s.  pel- 
gallon  ).  Actio  ether  is  charged  at  Is.  10<J.  per  lb.,  butyric 
ether  at  15.v.  Si/,  per  gallon,  sulphuric  ether  at  26s,  id.  per 
gallon,  and  iodide  of  ethyl  at  Pis.  7</.  per  gallon.  These 
preparations  yielded  li'io/.,  27"/..  !•>/.,  and  nothing  respec- 
tivelv  in  1895—96;  in  the  previous  year  tin  amounts  were 
35/.,  154/.,  2x1..  and  nothing  in  the  same  order,  showing  a 
notable  increase  in  the  imports  of  acetic  and  butyric  ether. 
Transparent  soap,  in  the  manufacture  of  which  spirit  has 
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been  used,  pays  a  duty  of  'id.  per  lb.  British  manufacturers 
seem  able  to  more  than  hold  their  own  in  this.  The  duty- 
paid  in  1S95-96  was  118/.,  while  ic  was  140/.  in  the  previous 
year. 

Methylated  Sn  hit. 

Report  of  Commissioners  of  Inland  Revenue  for  Year 

ending  March  Slst,  1896. 

There  are  23  licensed  makers  of  methylated  spirit  in 
England  and  Wales,  two  in  Scotland,  and  one  in  Ireland. 
The  retailers  number  10,871  in  England  and  Wales, 
1,240  in  Scotland,  and  543  in  Ireland.  There  are  two 
more  English  makers'  licences  granted  than  in  1894-95, 
while  retailers  have  increased  by  442  in  England,  by  75  in 
Scotland,  and  by  'i9  in  Ireland.  That  the  use  of  methylated 
spirit  is  increasing  is  evident  from  the  statement  that 
3,930,072  galls,  were  received  for  methylation  last  year, 
and  3,587,003  in  the  year  before. 

GENERAL   TRADE  NOTES. 

The  Export  of  Ii.liiiixitim:  Oil  from   Batoum. 

According  to  the  Melbourne  Journal  of  Commerce,  in 

1895  Russia  -hipped  292,424,000  galls,  of  illuminating  oil  to 
the  following  countries  : — 

Austria-Hungary, 29,616,000 

Belgium 10,827,000 

Bulgaria  andServia 3,830,000 

China 12,562,000 

Egypt 8,472,000 

United  Kingdom 30.865, 

France 15,8 

Germany Mi36, > 

Holland 4,601,000 

Italy ,147,000 

India t5,822,000 

Japan 3,800, i 

Java 15,056,000 

Turkey 19,671, 

Far  East t3,107.000 

The  balance  went  in  smaller  lots  to  other  countries, 
28,000,000  galls,  going  to  Russian  port-  reached  via 
Batoum.  The  shipment  of  nearly  300,000,000  galls,  of 
refined  oil  from  the  port  of  Batoum  in  1895  is  of  no  slight 
importance  when  it  is  borne  in  mind  that  the  United  States 
exported  in  1895  only  077,000,000  galls.,  or  but  little  more 
than  twice  as  much. 

The  Materials  for  Denaturing  Spirit. 
Chem.  Zeit.  1896,  533. 

A  mixture  of  wood  spirit  and  pyridine  is  used  in 
Germany  for  denaturing  spirit ;  the  former  is  entirely 
supplied  by  the  home  manufacturers,  whilst  about  one-half 
of  the  latter  has  to  be  imported  from  England.  There  is 
also  a  considerable  difference  in  the  price:  one  litre  of  wood 
spirit-only  costs  0-55  mark,  against  1-40  mark,  the  price  of 
pyridine. 

This  mixture  has  been  in  use  for  the  last  nine  years,  and, 
taking  into  consideration  the  above  facts,  it  appears,  in  the 
writer's  opinion,  to  be  desirable,  in  the  interests  of  German 
manufacturers,  to  revise  the  regulations. — A.  I..  S. 

The  Trade  asd  Industries  of  Berlin  in-  1895. 

Berichte  Uber  Handel  u.  Industrie  von  Berlin  i.  J.  1895. 

Potato  Products  (pp.  108— 109).— Business  remained 
quiet  throughout  the  year,  the  textile  and  paper  industries 
pot  being  sufficiently  developed  to  exert  a  favourable 
influence.  Speculation  being  prevalent  only  to  a  limited 
extent,  the  few  buyers  of  starch  and  flour  for  a  rise  were 
caught  in  consequence  of  the  heavy  crop  and  large  stock 
left  over  from  the  previous  year.  The  price  per  100  kilos, 
of  potato  starch  and  flour  decreased  regularlv  from 
17-10  marks  in  January  down  to  14-20  in  November  and 
December.  The  chief  consumers  were  the  dextrin  manu- 
facturers, the  output  in  this  article  being  87,250  sacks, 
against  73,596  sacks  in  1894,  but  the  export  trade  in  starch 
decreased  by  some  65,800  sacks. 


The  wet  starch  trade  suffered  in  consequence  of  American 
(maize)  competition  with  the  exports  of  potato  sugar  and 
Eyrnp,  prices  falling  from  9 •  40  marks  (January)  to  7-65 
( December).  The  home  trade  in  syrup  about  maintained 
its  position,  but  the  profits  were  -mall,  prices  declining  from 
20  marks  per  100  kilos,  in  January  to  1 7  marks  in  November 
— December. 

SPIRITS  (pp.  114 — 115).— The  production  of  spirits  did 
not  fall  below  1894  figures  to  any  appreciable  extent,  but 
the  large  stocks  carried  over  from  the  former  year,  coupled 
with  the  slow  demand,  made  the  outlook  rather  depressing. 
/  However,  the  introduction  of  the  export  bounty  of  6  marks 
per  hectolitre  caused  a  revival  of  the  foreign  trade,  the 
exports  between  August  and  December  amounting  to 
108,763  hectolitres,  an  excess  of  83,3  13  hectolitres  over  the 
corresponding  period  of  the  preceding  year.  The  bad 
credit  of  some  of  the  purchasing  countries  and  the  keen 
competition  of  the  cheap  maize  spirits  militate  against  the 
export  trade  in  Berlin -made  fine  spirits.  The  French 
market  for  these  is  closed  by  reason  of  the  high  tariff  and 
the  improved  quality  of  the  French  home-manufactured 
article,  and  the  first-named  cause  also  operates  in  respect 
of  Spain.  The  Silesian  distillers  secure  the  Italian  trade 
and  Bohemian  molasses  -pint  supplies  the  decreasing 
demands  of  Switzerland,  at  least  in  the  cheaper  grades. 
Most  of  the  bounded  spirit  goes  to  the  Levant,  and  this 
trade  is  in  the  bands  of  distillers  on  the  Baltic  coast,  they 
having  the  advantage  over  Berlin  in  freights.  Portugal  is 
about  the  only  buyer  of  Berlin  wine  spirit,  and  that  not  in 
large  quantity. 

In  the  home  trade  Berlin  suffered,  before  the  modification 
in  the  spirit  tax,  from  the  competition  of  the  molasses 
distillers,  but  since  the  latter  have  found  an  outlet  abroad, 
the  home  market  has  not  been  so  much  cut  up. 

The  price  of  spirits  was  rather  higher  than  1894,  70  per 
cent,  spirit  being  quoted  at  32'5,  against  32*  I  in  December. 
The  bounties  for  rectifying  spirit  are  still  too  low,  even  for 
the  fines'  qualities,  to  offer  any  adequate  rate  of  interest 
on  the  large  capital  required. 

i  i  mint. — The  industry  laboured  under  even  more  un- 
tax ourable  conditions  than  before,  prices  having  receded, 
and  the  carriage  of  coal  increased  in  consequence  of  the 
scarcity  of  water.  In  the  last  half  of  the  year  the  aiticle 
was  in  more  demand  for  the  erection  of  the  exhibition 
|  buildings.  Manufacturers  have  established  a  minimum 
price  for  the  ensuing  twelve  months,  which  should  lead  to 
an  improvement  in  the  condition  of  the  industry. 

Drugs  (pp.  176—178). — The  trade  is  in  a  more  satis- 
factory condition  than  it  has  been  for  many  years,  the  use 
of  medicaments  in  Germany  having  largely  increased  since 
the  introduction  of  the  sick  club  and  accident  insurance 
legislation  for  the  working  classes.  An  increasing  tendency 
to  revert  to  vegetable  medicaments  is  noticed.  Export 
business  was  very  good,  Central  and  Southern  America 
(especially  Argentina)  and  Russia  being  the  largest 
buyers.  The  establishment  of  German  banks  on  the  other 
side  has  greatly  facilitated  business  and  lessened  risks. 
The  tariff  war  witb  Spain  affects  the  drug  trade,  and  the 
treaty  with  Russia  has  not  increased  the  volume  of  business 
beyond  that  formerly  done,  many  buyers  having  become 
accustomed  to  place  their  orders  with  other  countries. 
Prices,  after  sinking  for  a  long  time,  are  firmer,  and  less 
affected  by  speculation. 

Ethereal  Oils. — The  chief  oils  rose  considerably  in 
price,  especially  the  Messina  essences,  bergamot,  citron, 
and  orange.  Peppermint,  rose,  and  ucroli  "oil  were  also 
dearer,  but  aniseed,  fennel,  angelica,  and  coriander  oil 
receded  in  price. 

Petroleum  spirit  rose  some  30  per  cent,  in  the  spring, 
in  sympathy  with  p?troleum,  but  rapidly  went  back  in 
price. 

Carbolic  acid  advanced  some  10  per  cent,  at  the  close 
of  the  year. 

Quinine  is  firm  at  about  40  marks  per  kilo. 
Cocaine. —  The  consumption  has  increased.  The  maxi- 
mum of  value  was  reached  in  March  (740  marks  per  kilo.), 
but  the  closing  price  fell  to  500  marks.  The  new  planta- 
tions in  Ceylon  and  Java  are  expected  to  compete  keenly 
with  Bolivia  and  Peru. 
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Borax  and  boric  acid,  which  are  controlled  by  a  ring, 
remained  unchanged,  and  outside  makers  have  ceased  to 
make  offers. 

Glycerin  increased  rapidly  in  value  from  75  to  125  marks 
in  consequence  of  the  increased  demand  for  making  dyna- 
mite and  for  other  purposes,  and  the  diminished  production 
owing  to  the  decline  in  the  stearin  caudle  industry. 

Iodine. — The  price  was  kept  up  by  the  ring,  in  spite  of 
outside  makers,  but  the  position  is  precarious,  and  a  drop 
of  50  per  cent,  may  happen  any  day.  Japan  has  lately 
entered  the  lists  as  a  producer  of  iodine. 

Lactose  fell  to  85  marks  per  100  kilos.,  but  on  an  agree- 
ment of  most  of  the  makers,  rose  to  180  marks. 

Salicylic  acid  and  its  preparations,  manufactured  by  a 
large  number  of  new  makers,  fell  50  per  cent. 

Tartaric  acid  recovered  from  the  low  price  of  the 
preceding  year,  and  reached  250  marks  per  100  kilos. 

Bismuth  and  its  salts  underwent  great  fluctuation,  falling 
from  17  marks  per  kilo,  in  1894  to  7  •  50  marks  in  1895. 

Dyestuffs. — Indiyo. — The  conditions  have  greatly  im- 
proved, the  Bengal  crop,  160,400  inaunds,  being  almost 
double  that  of  1894.  In  Lower  Bengal  and  Behar  the 
quality  was  generally  good,  and  in  Benares,  average.  But 
the  Oude  indigo  was  chiefly  low  grade.  Prices  increased  in 
December  1894,  so  that  in  the  following  month  fine  Bengal 
touched  average  rates,  Behar  being  15  rupees  lower,  and 
Oude  standing  at  50  rupees  over  opening  prices.  There 
being  little  stock,  good  business  was  done,  and  importers 
who  had  bought  early  made  good  profits.  The  Madras  crop 
was  also  large  (204,880  Madras  maundsl  and  of  satisfactory 
quality.  In  Java,  590,000  kilos,  were  produced,  but  prices 
were  comparatively  high  and  business  consequently  re- 
stricted. Guatemala  shipped  6,861  "serone"  to  Europe. 
The  prospects  of  the  new  crop  being  unfavourable,  prices 
for  all  grades  have  an  upward  tendency. 

Cochineal. — A  short  crop  readily  disposed  of  at  high 
prices. 

Di/ewoads. — The  position  of  the  market  was  satisfactory, 
the  vacillating  tendency  of  the  early  season  being  followed 
by  a  firmer  tone,  especially  towards  the  end  of  the  year. 

Loywond. — The  unsatisfactory  quality  of  many  of  the 
Laguna  shipments  diverted  the  attention  of  buyers  to  other 
kinds,  Yucatan  and  Campeachy  finding  ready  purchasers. 
Cape  Haiti  logwood  was  poor,  and  lost  its  market  status. 
Jamaica  wood  met  with  extensive  application  throughout 
the  year.  Yellow-wood  remained  low,  only  the  inferior 
qualities,  being  scarce,  advancing. 

The  values  of  red-wood  depreciated,  the  supply  being 
large.     Altata  Lima  wood  was  good  in  quality. 

Quebracho  Wood. — Large  quantities  were  shipped  to 
Europe,  and  prices  receded  in  the  autumn,  but  recovered 
towards  the  close  of  the  year. 

Myrabolams. — The  demand  was  extensive,  but  the 
abundance  of  low-grade  stuff  kept  down  the  price  of  the 
better  qualities  coining  into  the  market  in  the  late  summer 
and  autumn. 

Bonks,  BONKJTEAL,  and  otiii.k  Manirus  (p.  1S1). — 
The  bone  trade  suffered  through  the  diminished  demand  for 
bonemeal,  and  although  the  Association  of  Bone  Grinders 
became  an  accomplished  fact,  the  weakening  of  Indiau 
prices  kept  values  down. 

The  demand  for  artificial  manures  was  restricted  in 
consequence  of  the  unsatisfactory  condition  of  agriculture, 
and  the  agitation  against  the  use  of  these  fertilisers. 

Bonemeal  suffered  most,  the  existence  of  the  trade  being 
imperilled  by  the  publication  of  Maerker's  adverse  deductions 
from  his  experiments  on  the  manurial  value,  of  ground  bones, 
notwithstanding  that  these  views  are  not  shared  by  other 
chemists  of  repute. 

Superphosphate  also  declined  to  unprofitable  prices  as  a 
result  of  over-production — the  increased  quantity  of  sulphuric 
acid  at  disposal,  since  the  introduction  of  new  methods  of 
soda  manufacture,  being  devoted  to  this  purpose.  Florida 
phosphate  exhibited  a  parallel  tendency,  and  any  improve- 
ment depends  on  the  agricultural  situation. 

The  increased  stocks  and  diminished  rates  of  nitrate  of 
soda  forced  down  the  price  of  sulphate  of  ammonia. 
Attempts  to  syndicate  the  nitrate  exporters  have  so  far 
been  without  result.     Other   nitrogenous  substances,  such 


as  blood  meal,  horn  meal,  flesh  meal,  and  leather  meal,  were 
neglected,  as  a  result  of  cheap  ammonia  salts  and  the 
warnings  against  animal  nitrogen  issued  by  the  agricultural 
experimental  stations. 

Glue  alone  met  with  a  good  sale,  the  increased  demand 
and  cessation  of  manufacture  during  the  hot  summer  months 
clearing  out  stocks  and  raising  values  by  5  marks  per 
1110  kilos.     America  and  England  bought  freely. 

Extracted  boue  fat  kept  at  the  same  level  as  in  tin' 
previous  year,  an  advance  in  the  autumn  being  counteracted 
by  the  lowering  of  the  rates  for  tallow. 

Oils  and  Fats  (pp.  181  — 18:1). —  Linseed  oil  is  mostly 
obtained  from  the  Harburg,  Breslau,  and  Danzic  crushers, 
also  from  England  and  Holland.  Imports  (including  cotton- 
seed oil  to  1  7),  2,264,199  kilos.  Prices  48  to  50  marks  per 
loo  kilos,  for  good  clear  oil. 

Cotton-seed  Oil. — Large  quantities  imported  from  England 
at  43—45  marks  per  100  kilos,  for  double  refined  Hull 
oil. 

Hemp  Oil. — Seldom  offered. 

Olive  oil  came  chiefly  from  the  Levant,  Spanish  and 
Italian  prices  being  too  high  on  account  of  the  short  crop. 
Imports,  320,300  kilos.  ;  denaturised  oil,  397,339  kilos. 
Prices  :  prime  Smyrna,  64 — 69  marks  ;  Italian  green  sulphur 
oil,  45 — 48  marks. 

Palm  oil  sold  easily  at  48 — 50  marks  for  prime  Lagos. 

Cocoanut  Oil. — Values  receded  until  autumn,  but  im- 
proved as  Indian  prices  advanced.  Most  of  the  oil  is 
prepared  fromCoprah  at  Harburg  and  Magdeburg.  Prices  : 
50 — 53  marks  ;  imported  Cochin  oil,  60 — 63  marks. 

Palm  kernel  oil  comes  on  the  Berlin  market  from  the 
Harburg  and  Magdeburg  crushers,  and  one  works  in  Berlin. 
Best  pressed  oil  made  45 — 47  marks. 

Tallow. — The  plentiful  supply  at  low  rates  from  Australia 
depressed  values.  Imports  (including  other  animal  fats), 
2,688,875  kilos.  German  candle  tallow  made  58 — 55  marks, 
soap  grades  53 — 48  ;  Australian,  48 — 56,  according  to 
quality,  closing  firm  ;   Russian  (soap),  90—88  marks. 

Olein, — The  market  is  supplied  from  Belgium,  Holland, 
Hamburg,  and  the  Berlin  factories,  and  Newsky  olein  from 
St.  Petersburg  again  appeared  after  a  long  interval.  Trade 
in  the  summer  was  brisk,  to  meet  the  demands  of  the  textile 
industry,  but  slackened  off  later.  Prices  :  saponified  olein, 
51 — 50  marks;  distilled  45-50  marks,  rising  to  47 — 51; 
Newsky,  51  marks. 

Fish  Oil. — The  meagre  results  of  the  Norwegian  cod 
fishery  caused  an  advance  in  values.  Pale  Greenland  seal 
oil  made  46 — 48  marks  ;  Copenhagen  seal,  58 ;  Bergen 
brown  liver  oil,  42 — 50  marks. 

Fats. — The  inland  and  American  makers  sent  regular 
supplies  at  weakening  rates.  Prices  :  natural  bone  fat, 
14 — 42  marks  ;  extracted,  40 — 38  marks  ;  medium  lard  fat, 
43 — 41  ;  fulliug  grease,  30 — 36,  according  to  quality. 

Mineral.  Oils. — Large  quantities  were  sent  from  Russia 
and  America.  Prices:  low  grades  20 — 28  marks  ;  medium 
engine  and  cylinder  oils,  30 — 45  ;  heavy  cylinder  oils,  50 — 
80  marks. 

Sou1,  Pr.ici  i  ubs,  and  Candles  (pp.  182 — 183). —  House- 
hold Soaps. — The  cheapness  of  fat  enabled  makers  to 
secure  a  satisfactory  margin  during  the  first  six  or  eight 
months,  but  selling  prices  weakened  subsequently.  The 
volume  of  trade  was  normal,  and  the  results  showed  a 
marked  improvement  over  the  two  preceding  years.  But 
little  export  trade  is  done,  buyers'  ideas  of  price  being  oo 
low. 

Toilet  Soaps  and  Perfumery. — An  increased  consumption 
of  toilet  soaps  is  recorded,  but  prices  ruled  too  low  in 
comparison  with  raw  materials.  Quality  has  improved  in 
consequence  of  home  and  foreign  competition. 

The  abolition  of  the  permission  to  employ  duty-free 
spirit  for  perfumery  has  had  an  unfavourable  effect  on  the 
industry,  which  the  increased  import  duties  and  the  return 
of  duty  on  the  alcohol  in  exported  wjres  have  not  counter- 
acted. French  manufacturers  have  established  works  in 
Germany  to  compete  with  the  native  makers.  The  export 
trade  is  small,  owing  to  the  preference  accorded  to  French 
and  English  goods  ;  and  a  similar  preference  is  manifested 
by  some  dealers  in  Berlin  for  French  extracts. 
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Some  1,350,000  kilos,  of  cocoanat  oil  and  .500,000  kilos, 
of  tallow  were  eODsumed  in  the  manufacture  of  toilet 
soaps. 

Stearin  and  Candles. — The  position  of  the  stearin 
industry  improved,  and,  prices  of  fats  being  low  and  steady, 
the  rates  for  candles  were  uniform  at  100,  90,  SO  marks 
for  tke  three  grades  manufactured.  Business  was  very 
quiet  until  the  end  of  August,  when  the  Sedan  celebration 
caused  a  large  increase  of  orders,  and  the  trade  then 
continued  good  till  the  end  of  the  year. 

Glycerin  fluctuated  greatly,  and  prices  in  the  Paris 
market,  influenced  by  the  American  demand,  rose  from 
62-50  francs  to  75  francs  (July),  and, by  leaps  and  bounds, 
to  125  francs  in  December,  closing  5  francs  lower  at  the 
end  of  the  month.  The  short  supply  is  due  to  the  decreased 
production  of  stearin  candles  of  late  years,  and  to  the 
prices  having  been  too  low  to  make  the  recovery  of  glycerin 
from  spent  soap  lyes  profitable. 

The  Chemical  Industries  of  Berlin  (pp.  1S3 — 186). 
—  So  far  as  quantity  of  produce  is  concerned,  the  year 
proved  a  very  favourable  one,  hut  in  many  instances  prices 
were  unsatisfactory.  The  various  commercial  treaties  seem 
to  have  helped  only  a  few  articles,  and  the  tariff  war  with 
Spain  has  almost  killed  the  trade  with  that  country. 
(  implaints  are  rife  that  the  high  railway  rates  spoil  the 
German  manufacturers'  chance  of  competing  with  foreigners. 

i\  itroyenous  raw  materials  steadily  decreased  in  value 
throughout  the  year.  Nitric  acid,  apparently  independent 
of  the  price  of  nitrate  of  soda,  averaged  23  marks  per 
1""  kilos.,  packed  for  36°  refined  acid,  but  sulphate  of 
ammonia  fell  every  month. 

Carbonate  of  ammonia  was  in  good  demand  at  69 — 70 
marks  ex  works.  White  crystallised  sal  ammoniac  found 
increasing  use  for  battery  purposes  at  an  average  of  59 
marks  per  100  kilos.,  but  was  affected  by  the  fall  in 
ammonia,  which  declined  from  36  marks,  packed,  to  about 
30  marks  (sp.  gr.  0-910).  96  to  98  per  cent,  potash,  not- 
withstanding the  competition  of  substitutes,  maintained  its 
value,  36  marks,  and  even  rose  a  couple  of  marks  at  the 
end  of  the  year,  stocks  being  short. 

The  international  associations  controlling  the  production 
of  oxalic  acid  and  its  salts  kept  the  price  steady  at  70 
marks.  Doric  acid  and  hora.r  were  in  brisk  demand,  at 
about  60  and  40  marks  respectively. 

Chloral,  of  potash  continued  depressed,  prices  falling  to 
the  extremely  low  rate  of  80  marks  per  100  kilos,  for 
technically  pure  chlorate. 

Calcined  Glauber  Salt. — -To  protect  themselves  from 
further  loss,  the  associated  makers  raised  the  price  a  little, 
but,  notwithstanding  the  fair  amount  of  inquiry,  little  profit 
was  made. 

Crystal  soda  sold  in  increased  quantity,  but  to  small 
advantage,  no  advance  being  obtainable,  the  opening  of 
another  factory  increasing  the  already  keen  competition. 

Water  <//i/.>.-  remained  on  the  same  level  as  18U4,  both  in 
price  and  in  volume  of  business  ;  the  exports  showed  a 
slight  falling  off. 

A  large  business  was  done  in  concentrated  sulphuric  acid. 
but  even  the  previous  low  prices  could  not  be  maintained. 
the  inferior  grades  for  agricultural  purposes  selling 
extremely  cheap.  Hydrochloric  acid  fell  from  6  marks  to 
5*50,  in  consequence  of  over-production. 

Wood  spirit  declined  in  the  first  half  of  1895  to  the 
lowest  prices  ever  known,  but  recovered  a  little  subsequently, 
and  the  same  remarks  apply  to  methyl  alcohol.  Acetic  acid 
also  receded  in  value  in  sympathy  with  calcium  acetate,  but 
America  reports  an  improved  tone,  which  should  react  on 
this  market. 

A  further  increase  in  the  consumption  of  lirjuid  carbonic 
acid  for  mineral  waters  and  raising  beer  is  noted.  The 
apparent  large  margin  between  cost  and  sale  price  caused 
a  number  of  new  enterprises  to  spring  up,  so  that  values 
declined,  even  in  the  summer  season,  although  the  demand 
was  larger.  Prices  at  the  end  of  the  year  ruled  from  32j 
to  30  pfennige  per  kilo,  wholesale.  The  export  business  is 
small,  adverse  tariffs  and  high  transport  charges  crippling 
the  Berlin  trade  in  this  direction. 

The  position  of  the  coal-tar  products  trade  gradually  but 
decidedly   improved.     Pitch   was  in  good   demand,  and  the 


higher  prices  obtainable  reacted  on  the  crude  coal-tar 
market.  Good  business,  though  at  low  rates,  was  done  in 
oils  for  impregnating  and  coating  purposes  (carbolineum, 
&c). 

In  the  finer  products,  anthracene  onl\  maintained  the 
rates  of  the  previous  year,  but  benzol  and  napthhalin  sold 
well,  the  former  being  in  increased  demand  for  carburetting 
and  anilin  colour  making,  so  that  a  scarcity  set  in  at  the 
end  of  the  year  and  prices  almost  doubled.  The  a  1\  ance  is 
n.it  expected  to  be  of  long  duration,  an  extension  of  the 
manufacture  by  the  coke  factories  being  in  contemplation. 

Naphthalin  is  on  a  better  footing,  the  whole  production 
finding  a  ready  market  for  colour-making  and  disinfectiuo- 
purposes. 

Pyridine  was  also  in  good  demand,  ami  prices  rose  some 
30  per  cent.,  chiefly  through  the  combined  action  of  the 
English  tar  distillers,  a  cause  which  operated  also  in  the 
ease  of  anthracene.  The  large  stock  of  this  latter  article 
in  the  hands  of  the  syndicate  has  been  apparently  almost 
exhausted  by  the  increased  export. 

An  increased  consumption  of  the  intermediate  products 
for  the  coal-tar  colour  industry  is  also  apparent.  Foreign 
competition  in  these  articles  is  keen,  the  producers  being  able, 
by  making  use  of  inland  water  carriage,  to  undersell  the 
German  makers  even  in  Germany.  The  only  remedv  would 
appear  to  consist  in  the  imposition  of  a  special  tariff. 

Activity  prevailed  in  the  coal-tar  colour  industry.  Prices, 
which  were  previously  regular,  rose  suddenly  in  the  final 
quarter,  even  more  rapidly  than  the  rates  for  benzol.  The 
large  shipments  of  aniline  oil  to  America  depleted  stocks 
to  an  extent  almost  unknown  hitherto.  The  activity  of  the 
colour-consuming  industries,  coupled  with  the  steadiness  of 
exchange  and  other  causes,  contributed  to  the  development 
of  the  trade.  England  and  America  being  the  principal 
foreign  buyers.  Sales  to  liussia  and  Austria  might  have 
been  larger  had  the  article  received  more  attention  in  the 
framing  of  the  commercial  treaties,  and,  as  for  the  Spanish 
trade,  unless  some  agreement  is  arrived  at,  this  market  will 
be  lost  to  (iermany. 

In  the  cheaper,  innocuous,  chemical  pigments,  the  only 
increase  of  business  noted  is  to  America  and  Belgium,  the 
inland  trade  and  the  exports  to  the  treaty  "countries 
exhibiting  no  development. 

Lacs  and  varnishes  evinced  considerable  improvement, 
industrial  requirements  compensating  for  the  reduced 
demand  from  the  building  trade.  A  satisfactory  business 
was  done  with  Belgium  and  Sweden,  but  high  rates  of 
transport  place  Berlin  at  a  disadvautage  except  where  water 
carriage  is  available. 

The  values  of  many  pharmaceutical  chemicals  declined, 
especially  salicylic  acid,  which  fell  4  marks  per  kilo,  iu 
January,  through  an  extension  of  the  number  of  works, 
In  gall  products,  glycerol,  and  a  few  other  articles,  the 
market  conditions  were,  however,  more  favourable.  The 
very  large  and  unexpected  additions  to  the  Italian  tariff- 
on  chemicals  greatly  hindered  the  export  trade  to  that 
country. 

American  Petroleum  in  1895. 

Ironmonger,  September  19/4,  189G,  4S1. 

The  complete  statistics  relating  to  the  production  and 
distribution  of  American  petroleum  for  the  vear  1895  have 
just  been  prepared  by  .Mr.  Joseph  I).  Weeks!  and  issued  bv 
the  United  States  Government.  The  figures  are  of  excep- 
tional interest,  seeing  that  they  show,  contrary  to  geueral 
expectation  and  iu  opposition  to  the  course  of  prices,  a 
considerable  increase  in  the  production  last  vear.  "  The 
most  notable  features  in  connection  with  the  production  of 
crude  petroleum  in  1895,"  says  Ml  jjfeeks,  "are  (1)  the 
notable  increase  in  production,  especially  in  Ohio,  Indiana, 
and  California  ;  (2)  the  decrease  in  stocks  ;  (3)  the  rise  in 
prices;  and  (4)  the  extension  southward  of  the  profitable 
producing  districts  in  the  Appalachian  range." 

The  production  of  petroleum  in  the  United  States  increased 
from  49,344,516  barrels  in  1894  to  52,983,526  barrels  iu 
1895,  most  of  the  important  producing  districts  sharing  in 
this  increase.  The  production  of  Pennsylvania  increased 
from  18,077,559  barrels  in  1894  to  18,2*31,442  barrels  in 
1895— an    increase     of    153,883     barrels,    or     eighty-five 
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hundredths  of  1  percent.;  of  Ohio  from  16,  792.154  barrels 
iu  1894  I"  19,545,233  barrels  in  1895 — an  increase  of 
2,753,079  barrels,  or  10-  I  per  eeut.  This  increase  in  <  »hio 
was  fairly  distributed  throughout  the  two  important  Ohio 
producing  districts.  The  production  of  Indiana  increased 
from  3,68S,«G6  barrels  in  1894  to  i.386,132  barrels  in  1895 
— an  increase  of  697,466  barrels,  or  nearly  19  per  cent.  . 
while  the  production  of  California,  owing  to  the  new  dis- 
coveries at  Los  Angeles,  increased  from  705,969  barrels  in 
JS94  to  1,208,182  barrels  in  1895 — an  increase  of  71  per 
cent.,  the  largest  percentage  increase  of  any  of  tin-  States. 
On  the  other  hand,  there  was  a  slight  decrease  in  the  pro- 
duction of  West  Virginia  and  New  York.  The  "  barrel-," 
it  may  be  mentioned,  are  the  American  ones  of  42  Win- 
chester gallons,  which  is  almost  equivalent  to  35  Imperial 
gallons.  The  stocks  of  crude  petroleum  iu  the  Appalachian 
oil  Held  at  the  close  of  1895  were  5,344,784  barrels,  as 
compared  with  6,499,880  barrels  at  the  close  of  1894.  The 
largest  stocks  at  the  close  of  any  one  month  in  1S95  were 
5,859,348  barrels  in  January,  as  compared  with  11,755,219 
barrels,  the  largest  stocks  in  1894,  which  were  also  at  the 
close  of  January.  The  smallest  stocks  at  the  close  of  any- 
one month  in  1895  were  those  of  June,  being  4,275,506 
barrels,  while  the  smallest  stocks  at  the  close  of  any  one 
month  in  1894  were  those  of  December,  as  noted  above. 
The  average  stocks  at  the  close  of  each  month  in  1895  were 
4,879,775  barrels.  The  average  price  of  oil  certificates  in 
Pennsylvania  in  1895  was  1 '35  J  dols.,  as  compared  with 
83s  c.  in  1894,  and  was  the  highest  price  since  1877.  The 
total  value  of  the  petroleum  produced  last  year  was 
57,691,279  dols.,  or  about  1'09  dols.  (say,  -is.  6d.)  per 
barrel.  The  increased  production  of  California  has  arisen 
chiefly  in  the  Los  Angeles  district,  large  deposits  having 
been  discovered  almost  in  the  centre  of  that  beautiful  city. 
Of  the  2,225,308,092  gallons  of  crude  petroleum  produced 
last  year  the  exports  were  : — Crude,  111,285.264  :  naphthas, 
benzine,  gasoline, &c,  14,801,224  ;  illuminating,  7 14,859, 144; 
lubricating,  4:5,418,942  ;  and  residuums,  137,508  gallons. 
To  the  United  Kingdom  the  exports  were  as  follows  : — 
Crude,  3,997,013;  naphthas,  7,343,355;  illuminating, 
279,064,424;  and  lubricating,  21,209,497.  For  illuminating 
oils  the  United  Kingdom  is  by  far  the  largest  customer, 
Germany  coming  second,  lomjo  intervollot  with  a  total  of 
100,829,413  gallons.  Of  crude  oil,  France  is  far  and  away 
the  best  customer. 


BOARD  OF  TRADE  RETURNS. 

Summart  of  Imports. 


Articles. 

Month  ending  31st  August 

189S. 

189G. 

Metals  

£ 
1,679,276 

:>i  i  mi 

679,032 

6,0.5G,2S1 

£ 
1,830,201 

WS.728 

G12.S11 

Raw   man-rials  for  non 
dust  ries. 

textile   in- 
nports 

5,036,984 

Total  value  of  all  ii 

34,587,396 

32,472,022 

Summary  of  Exports. 


Articles. 


Month  ending Slsl  Augusl 


M>-t:ils  (other  than  machinery)  .. 

Chmnicala  and  medioines 

M  iscel] ions  u  I  idea 

ralue  . >r ;.  1 1  exports... 


£ 
2,417.504 

2,595,06-1 


1896. 


£ 
2,620,119 


20,481,495 


Imports  of  Metals  for  Month  ending 
3  1st  August. 


Articles. 


Quantities. 


1895. 


Copper:— 

<  >re Tons 

Begulus 

I  uwrought 

Iron  : — 

(Ire „ 

Bolt.  bar,  4c 

Steel,  unwrought..      „ 
Lead,  pigand  sheet     „ 

Pyrites 

Quicksilver Lb. 

Silver  on- Value  £ 

Tm Cwt. 

Zinc Tons 

Oilier  articles  ...Value  t 

Total  value  of  metals 


1.401 
;,9H 
!,654 


489 

s. 

15, 

is 

101, 

lis, 
4, 


Values. 


lie 

Hill 
711 
is:: 
510 

,07s 
,415 


15,055 

.    8,172 

5,107 

465,218 
6,829 

■J.liss 

15,087 

:i  1.7ns 
2,272 

91,884 

6.977 


£ 
47.S25 
133,023 
121,405 

308,973 
88.698 

J.277 

164,296 

85,480 

H.S7-J 
151  017 
218,161 

<s,'. 17 

199,337 


1,579,276 


£ 
60.748 

227.1  •_>.-, 
246,108 

:i>;.i'i's 

19,940 

21,154 

165,170 

60,789 

320 

118,509 

■J77.HII'.' 

102,888 

198,628 


1,836,201 


Imports  of  Chemicals   isn   Dvkstui-i-s  fur  Month 
ending  31  st  August. 


Articles. 

Quantities.                      Values. 

18H5. 

1896.           1895. 

1896. 

Bark  (tanners*,  Ac.)    „ 
Cutch  and  gambier  Tons 

I>.vrs  :— 

Alizarin Value  £ 

Anilin  and  other      „ 

N  itrate  of  potash  . 

24,318 
62.608 
53,214 

'  35:i 
2,468 

2^66 

22.267 

Is.  171 

,';i  I1.':1 
s.7ll 

'  '272 
2,171 

llsn 
26,685 

£ 

9,1110 
24.11>t 
10,421 

in  1.1119 

2,110 

52,7-12 

2s.l!7  1 
30.372 
33.297 

20,577 
87  --'117 

f 
8,811 

1 1 ,665 
2,091 

122.311 
1.777 
12,302 

17,062 

.17.171 
is.  122 
20,433 

171.14 

Other  articles  . ..  Value  £ 

155,002         105,269 

Total  ralue  of  chemicals 

•• 

•• 

S14.8H 

|n::.7-2- 

Imports   op   Haw   Materials   for   Non  -  Textile 
Industries  for  Month  ending  31st  August. 


Articles. 


Quantities. 


is;.,-,. 


Value*. 


1895. 


Hark.  Peruvian  ..  Cut. 

Hristles Lb. 

Caoutchouc Cwt. 

Gum : — 

Aral  in- „ 

Lac,  Ac 

Gutta-percha ....       „ 

Dry , 

Wet 

Ivory 

Manure:— 

Guano Tons 

Bones 

Nitrate  ol  soda 

„ 

Paraffin c*\. 

I    Tons 

Esparl  o , 

Pllln  Of  wood  ....  „ 

Rosin Cut. 

Tallow  and  stearin 

Tar Barrels 

— 

Hewn Loads 

Sawn 

Staves 

Mahogany I    us 

Other  articles Value  £ 

Total  value 


1.IS7 

I 

2s,:,sl 
/..22G 

6,166 

522359 

66,466 

887 

5,305 

.-1.3.S1 

l.s'.H 

■I   - 

a 

07.2M 

ls.liil 
1.071 


[,986 

25,143 

10.7.15 

i  :is 


£ 

4,110 
18,413 

2S1.707 

13,539 
86,047 
31,884 


£ 

1,135 
39,740 

280.507 

6,258 
61382 

19.219 


10,108  I     119,953         94/105 

87,099  ,     20S.7MI         7s.1l'.-. 
1,120        39,613         n..;u 


S13 

3.91  I 
91(S 

8*378 

17.7S9 

l.r.02 

14,126 

26,026 

1. "11,1 '21 

30,228 

92 

970.231 
ls,r..-,7 
3,160 


27.122 
22.119 
20,:.  12 
87.768 
i.i.ii,-, 
16,495 

S9.7US 

138,084 
28,006 

2s:,,M7 

1,746,697 

72,'lsl 

1"  ,890 

1.11(1.127 


3,7  U 
12,446 

7,295 

46,328 
16,408 
57311 

12il.2o2 

12038 

1612237 

18,711 

2,129,936 

07.  l.ll 
31,769 

ins.ii.i 


5,056,281     .-..i«o,9si 


Beaidca  lie-  above,  druga  to  Hn- value  of  .->i,77sf,  were  imported,  as 
ogainal  i  i.\sn7'.  in  Ittgusl  [896. 
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Imports  op  Oils  for  Month  ending  31m  August. 


Articles. 


Quantities. 


1895. 


1896. 


Values. 


1S95. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Tons 

Train,  &e Tuns 

Turpentine Cwt. 

Other  articles  ..  Value  £ 

Total  value  of  oils... 


1896. 


£ 

£ 

1,929 

9,562 

2,182 

103*8 

839 

813 

31,071 

28304 

136,731 

96,850 

142345 

99,270 

11,808.438 

ll.95s.su 

1388 

l.s77 

39,048 

2,976 

2.7  IS 

45,902 

105,201 

74344 

106310 

<;:>:. 

72,553 

74,394 

•• 

679,032 

642,811 

Articles. 


Quantities. 


1895. 


Cwt. 

Copper : — 
Unwrought....       „ 

"Wrought „ 

Mixed  metal...       „ 

Hardware Value  £ 

Implements 

Iron  and  steel . . .    Tons 

Lead ,. 

Plated  wares  . . .  Value  £ 
Telegraph  wires  .       „ 

Tin  Cwt.   I 

Zinc , 

Other  articles  . .  Value  £ 

Total  value 


8,559 

57.242 
18390 
16,192 


259,414 

2,645 


7,6flS 
17,570 


1896. 


9,264 


Values. 


1895. 


1896. 


£ 

33,711 


28,791 

21,405 
11,731 


[28,086 

54,109 

35,017 

160,427 

101,278 

311,596     1,708,721 

2,354  31,459 

29,727 

29,488 

25,993 

12,074 

67.415 


10,037 
13,510 


£ 
8S.437 


71 

66 

29, 

1C4. 

103, 

1,917, 

29, 

27, 

65, 

82 

9, 


041 
,509 
989 

! 
,969 
,109 
,995 
356 
,176 
,175 

-is 

302 


2,417,504  I  2,62(1,119 


Exports  op  Miscellaneous  Articles  for  Month 
ending  31st  August. 


Articles. 

Quantities. 

Values. 

1895.     j     1896. 

1895. 

1896. 

Military  stores . .  Value  £ 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Glass  :— 

Plate Sq.Ft. 

Flint Cwt. 

"Bottles „ 

Other  kinds....      „ 

Leather  :— 
Unwrought  ....      „ 
"Wrought Value  £ 

Floorcloth   Sq.  Yds. 

Painters'  materiils  Val.  £ 

826,400 

1,917,300 

40,638 

140,267 

8,767 

59,473 

23,138 

14,140 

8,673 
1,709,000 

63,987 
4342 

68,692 

650,800 

1,534,600 

25,217 

•• 
•• 

152,72s 

7,268 

57,723 

19,695 

11,094 

5,044 
1,651,200 

70,941 
3,647 
57,531 

£ 
20,606 

134,595 
30,972 

103,704 
66,452 
89,763 

173,198 
11,591 

7,098 
19,945 
29,512 
16,391 

132,559 
88,054 
74304 
71,198 
126,356 
100,931 
26,193 
68,744 

£ 
10,971 

159,152 

22,567 

103,071 

43,350 

105,157 

154,087 

19,777 

932 1 
16,466 
27,831 
15,259 

101,663 

40,931 
92,646 
71,323 
128,641 
112,273 
22,153 
59,407 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31st  August. 


Exports  of  Drugs  and  Chemicals  for  Month 
ending  31st  August. 


Articles. 


Quantities. 


1895. 


1896. 


Values. 


1895. 


1896. 


£ 

£ 

479,220 

323,863 

124,862 

89,857 

Bleaching  materials    „ 

111,664 

80,993 

S9.679 

27,699 

Chemical  manures    Tons 

48,632 

35,115 

171.610 

135.39S 

Medicines \  aiue  £ 

83427 

84,215 

Other  articles, ..       „ 

•• 

240,564 

220353 

•• 

•• 

.;.v.7.;2 

557,522 

iflontftlp  patent  fctsft* 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 


Applications. 


18,259. 
furnaces. 


II.   A.   Jones. 
Aug.  18. 


Improvements    in   deoxidising 


18,287.  YV.  M.  Fowler.  Improvements  in  clarifying 
liquids.     Complete  Specification.     Aug.  18. 

18,377.  C.  W.  Ramstedt.  Improvements  in  apparatus 
for  heating  or  cooling  liquids.     Aug.  19. 

18,383.  J.  F.  Stephenson.  An  improved  apparatus  for 
automatically  removing  solid  matter  from  water  or  other 
liquids.     Complete  Specification.     Aug.  19. 

18,455.  W.  C.  Welsh.  Improvements  in  smoke-con- 
suming furnaces.     Aug.  20. 

18,706,  E.  M.  V.  Gibli.  Improvements  in  thermometers. 
Aug.  24. 

18,717.  A.  J.  Boult.—  From  C.  A.  Macdonald.  An 
improved  mode  of  and  apparatus  for  cooling,  purifying,  and 
drying  air  for  chilling  and  freezing  purposes.  Complete 
Specification.     Aug.  24. 

19,039.  W.  Defries.     Filtering  apparatus.     Aug.  28. 

19,172.  T.  F.  Irwin,  J.  J.  Atkinson,  and  J.  D.  Young. 
Improvements  in  apparatus  for  filtering  liquids.     Aug.  31. 

19,290.  A.  J.  Boult. — From  O.  Patin.  Improvements  in 
or  relating  to  electrical  furnaces.     Sept.  1 . 

19,297.  W.  R.  Lake. — From  R.  Spasciani.  Improve- 
ments in  carboys,  demijohns,  and  the  like.     Sept.  1. 

19,042.  G.  Obitz.  Improved  method  of  and  means  for 
supplying  fuel  to  furnaces  and  the  like.     Sept.  2. 

19,405.  E.  Dieble.  An  improved  continuous  counter- 
current  saturation  apparatus.  Complete  Specification. 
Sept.  2. 

19,483.  W.  O.  Thomas.  Improvements  in  compressors 
and  pumps.     Sept.  '■>. 

19,764.  W.  R.  Lake. — From  A.  Schwabe.  An  improved 
method  of  and  apparatus  for  maintaining  a  uniform  tem- 
perature in  laboratory  ovens,  incubators,  drying  rooms,  and 
the  like.     Complete  Specification.     Sept.  7. 

19,800.  T.  Preece  and  A.  Preece.  Improvements  in 
combined  self-producing  gas  furnaces  and  muffles  for  use  in 
enamelling  metallic  articles.     Sept.  8. 

20,004.  II.  Ward  and  F.  W.  Nock.  A  cock  for  com- 
bining water  and  steam  in  any  desired  quantities.    Sept.  10. 

F 
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20,08".  J.  von  Grubitiski.  Apparatus  for  purifying  and 
heating  feed  water  for  steam  generators.  Complete  Speci- 
fication.    Sept.  10. 

20,2011.  W.  ('.  Thomas.  An  improved  apparatus  for 
charging  ga-  producers.     Sept.  12. 

Complete  Specifications  Accepted.* 

1895. 

15,9.">s.    1..  M.  11.  R,  Baudoin   and    P.  E.  L.  Schribaux. 

Process  and  apparatus  for  concentrating  liquids.     Aug.  26. 

16,058.   II.  t '.  Mk'hcll.     Manufacture  of   flake   mica  For 

boiler  coverings  and  other  uses.     Sept.  2. 

16,137.  J.  G.  Calvert.  New  or  improved  means  and 
apparatus  for  bringing  into  intimate  contact  with  each 
other  liquids  of  different  densities.     Aug.  26. 

17,942.  F.Garros.    Filtering  apparatus.     Sept.  16. 

18,722.  A.  W.  Paul.  Condensers  and  like  apparatus  for 
use  in  the  transference  of  heat  between  fluids.     Sept.  9. 

1896. 

8273.  J.  G.  Nash  and  J.  M.  Borrow.  Process  and 
apparatus  for  preventing  the  incrustation  in  boilers.    Sept.  2. 

12,045.  II.  Seek.  Apparatus  for  separating  light  from 
heavj  substances.     Aug.  26. 

14, 77-1.  ().  Guttmanu.  Apparatus  for  mixing  or  obtain- 
ing reactions  between  liquids  and  gases.     Aug.  20. 

15,682.  B.  T.  Lacy.     Roasting  furnaces.     Aug.  20. 

15,757.  P.  -M.  Justice. — From  II.  F.  Atkinson.  Apparatus 
for  injecting  vapour  or  gas  into  furnaces.     Aug.  20. 


II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

16,277a.  L.  V.  Pratis  and  P.  Marengo.  The  utilisation 
of  hydrogen  gas  for  the  obtainment  of  light,  heat,  and 
power.     Date  claimed  July  22,  1896.     Sept.  2. 

18.207.  K.  P.  Pietet.  Improvements  in  the  manufacture 
of  acetylene,  and  in  apparatus  therefor.  Filed  Aug.  17. 
Date  applied  for  Jan.  2.">,  1896,  being  date  of  application 
in  France.     Complete  Specification. 

18.208.  R.  P.  Pietet.  Improvements  in  the  purification 
of  acetylene,  anil  in  apparatus  therefor.  Complete  Specifica- 
tion. Filed  Aug.  17.  Date  applied  for  Jan.  25,  1896, 
being  date  of  application  in  France. 

18,49;!.  s.  Levin.  Improvements  in  the  manufacture  of 
mantles  for  incandescent  gas  lighting.     Aug.  20. 

18,575.  J.  T.  Sheard  and  the  Sheffield  United  Gas  Light 
Co.  obtaining  cyanides  in  the  manufacture  of  gas. 
Aug.  22. 

18,782.  F.  J.  Koopmann.  A  process  of  desulphurising 
gas  in  the  manufacture  thereof.      Aug.  25. 

18,819.  W.Clarli From    A.  Meyenberg,    M.  Wendorf, 

and  S.  Heidi-ill.     Improvements  in   incandescent  lamps  for 
the  combustion  of  petroleum.     Aug,  25. 

18,863.  T.  Ilidliday.  Improvements  in  apparatus  for 
making  and  storing  acetylene.     Aug.  26. 

I  and  E.  Geisenberger.  Improvements 
in  apparatus  foi  generating,  storing,  and  delivering ac  tylene 
gas.      V.ug.  26. 

18,915.  B.  Kosniann.  A  process  for  the  separation  of 
certain  tar.  earths,  and  the  manufacture  therefrom  of 
fabrics  For  use  in  incandescent  gas  lighting.     Aug.  21;. 

18,924.  A.  Sprang. t  Improvements  in  the  production 
or  manufacture  of  ozone  solutions.  Complete  Specification. 
Aug.  27. 

18,992.   E.  Chesnay    and    1..  Pillion.      Improvements    in 
apparatus  for  generating,  storing,  and  delivi 
gas.     Filed  Aug.  27.      Date  applied  f 01 
date  of  application  in  France. 


See  Xoto  (•)  on  previous  page. 


19,044.  A.  F.  de  \  illepigue,  V.  Fournier,  and  G.  Shenton. 
Process  and  apparatus  for  extracting  oxygen  from  the  air. 
Complete  Specification.     Aug.  28. 

19,059.  W.  P.  Thompson.— From  1).  II.  Chivert,  France. 
Improvements  in  "r  appertaining  to  the  production  1  t  acety- 
lente  gas,  and  apparatus  therefor.     Aug.  28. 

19,077.  II.  Maxim.  Improvements  in  the  manufacture 
of  incandescence  mautles  for  gas  and  vapour  lamps. 
Aug.  28. 

19,126.  G.  Voigt.  Improvements  in  apparatus  for  pro- 
ducing  acetylene  gas.    Aug.  29. 

19,215,  1'.  Stiens.  Improvements  in  incandescent  mantles, 

Aug.  31. 

19,2B8.  A.  J.  Boult.— From  II.  F.  Fuller.  An  improved 
construction  of  apparatus  for  generating  gas  by  the  chemical 
action  of  a  liquid  upon  a  solid  material.  Complete 
Specification.     Sept.  1. 

19,487.  V.  II.  Bonnefiu  and  I).  Hancock.      Improvi 
in   or  connected   with   mantles,  caps,  or    hoods   for   incan- 
descent gas-lighting.     Sept.  3. 

19.521,  J.  S.  V.  Bickford.  Improvements  in  apparatus 
for  lighting  and  heating  by  means  of  petroleum  vapour. 
( lomplete  Specification.    Sept.  3. 

19.522.  V.  II.  F.  de  Sonis.      Improvement  in  acetylene 
1    gas  lamps.     Sept.  3. 

19,536.  G.  Beck.  New  process  of  fabrication  of  a 
mantle  or  cap  serving  for  gas  or  other  burners  to  illuminate 
by  incandescence.     Sept.  4. 

19,639.  A.  Lege.  An  improved  mode  of  electrical  gas- 
lighting.     Sept.  5. 

19,677.  P.  11.  de  ]•'.  d'Humy.  Improvements  in  the 
manufacture  of  fuel  briquettes.     Sept.  5. 

19,691.  B.  Parkin  and  W.  S.  Pickering.  A  new  or 
improved  method  of  enriching  gas  for  illuminating  and  lor 
other  purposes.      Sept.  5. 

19,741.  J.  Steiger.  Improvements  in  the  manufacture 
of  artificial  fuel.     Sept.  7. 

19,841.  E.  M.  T.  Boddam.  An  improved  method  of 
and  apparatus  lor  producing  gas  for  purposes  of  pro- 
pulsion.     Sept.  8. 

19,953.  (I.  Kiemcr.  Improvements  in  the  production 
l-\  the  cold  process  of  gas  for  lighting  and  motive  power, 
and  apparatus  therefor.      Sept.  9. 

19,957.  Ii.  Wellstein.  An  improved  process  of  manu- 
facturing mantles  for  incandescent  burners.  Complete 
Specification,     Sept.  9. 

19,973.  P.  Bode.  Improvements  in  incandescent  gas 
burnt  is     1  lomplete  Sp< <  ification.     Sept.  9. 

19,979.  \.  Rolf.  Improvements  in  or  connected  with 
incandescent  gaslights.     Complete  Specification.    Sept.  9. 

211.1129.  J.  L.  Shepherd.  A  new  ami  improved  method 
of  protecting  "Welsbach"  incandescent  or  other  incan- 
descent or  hollow  flame  gas  lights.     Sept.  10. 

211,071.  G.  W.  Gaskell  and  R.  1!.  Gibbs.  Improvements 
in  or  relating  to  the  generation  and  storage  of  acetylene. 
Sept.   10. 

:    W.  \V.  Hughes  and  S.  Willson.     In) 
in  generators  for  acetylene  gas.     Sept.  10. 

20,084.  W.  \V.  Hughes  and  S.  Willson.     Improvements 
in   or   relating    to   the   treatment   or  utilisation  of  peat  and 
liicts.     Sept.  10. 

E.    1  In  ~ n :  1  v    and    I..    Pillion.      Improvein 
apparatus  for  generating  and  storing  acetylene  gas.     Filed 
Sept.  10.      Hate    applied   for    Feb.    13,  1896,  being   date   of 
■nee. 

20,101.  P.  van  Dyken.     Improvements  in  apparatus  for 
ad  utilisation  of  acetylene  gas.     Sept.  11. 

20,130.  1>.  Waddell,  A.  Waddell,  audi-'.  Wadded.  Im- 
provements  in  the  means  of  assisting   combustion  of  fuels 

. i  1  iii    the   more  effective  application  of 

heat  therefrom.    Sept.  11. 
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20,125.  W.  Young,  S.  Glover,  and  T.  Glover.  Improve- 
ments in  tie  manufacture  of  illuminating  gas.     Sept.  11. 

20,156.  P.  It.  ile  F.  ilTIuniy.  Improvements  in  or 
relating  to  the  manufacture  of  fuel.     Sept.  1 1 . 

20,216.  W.  Watson  and  1{.  Hudson.  An  improved 
systi  m  of  and  means  for  illuminating.     Sept.  12. 

20,325.  1'.  Fritzsche.  Obtaining  ether  from  gases  con- 
taining ethylene  and  apparatus  therefor.     Sept.  12. 

20,238.  H.  Turner  and  W.  Allen.  Improvements  in 
or  applicable  to  smoke-burning  apparatus.     Sept.  12. 

20,254.  E.   Chesnay  and   L.   Pillion.     Improvements  in 
apparatus  for  generating  and  storing  acetylene  gas.     Filed 
.  12.     Date  applied  for  Feb.  2,5,   1896,  being  date  of 
application  in  France. 

Complete  Specifications  Accepted. 
1895. 

16,716.  W.  Darby,  I.  Darby,  an!  J.  II.  Punchard. 
Method  and  means  of  burning  liquid  hydrocarbons  in 
conjunction  with  an  incandescent  hood  or  mantle  to  pro- 
duce an  incandescent  oil  burner.     Sept.  9. 

19,771.  .1  C.  Bayley.  Method  and  apparatus  for  gene- 
rating and  regulating  the  consumption  of  acetylene  gas, 
Aug.  26. 

20,453,  J.  II.  Exley.  Apparatus  for  generating  acety- 
lene gas.     Sept.  '.<. 

20,468.  J.  E.  Atkinson.  Automatic  apparatus  for  the 
manufacture  of  acetylene  gas.     Sept.  9. 

20,667.  X.  Notkin.  Method  and  apparatus  for  auto- 
matically and  continuously  carburetting  air  for  illuminating 
and  heating.     Sept.  2. 

20,727.  J.  11.  Exley.  Apparatus  for  generating  acety- 
lene gas.     Sept.  9. 

59.  J.  McL.  McMurtrie  and  Lucal,  Lim.  Appara- 
tus for  the  burning  of  fluid  hydrocarbons  for  lighting  and 
heating  purposes.      Sept.  16. 


19,516.  O.  Imray. — From  The  Society  of  Chemical 
Industry  in  Brsle.  Manufacture  of  colouring  matters  of 
(he  group  of  the  rhodamines  and  of  rhodol.  Complete 
Specification.     Sept.  3. 

II.    S.   Pitt.— From    L.    Cassella    and  Co.     Produc- 
tion of  black  colouring  matter.     Sept.  8. 

19,946.   R.   Blank.     A   process    for   the   manufacture  of 
pounds  of  the  series  of  the  indoxylic  acids  and  of  dye- 
stuffs  of  the  indigo  series.     Sept.  9. 

19,976.  O.  Imray. —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  basic 
jlisazo  colouring  matters.     Sept.  it. 

20,250.  B.  Willcax.— From  The  Badische  Anilin  and 
Soda  Fabrik.  The  manufacture  and  production  of 
i  olouring  matters  from  dinitro-naphthalenes.     Sept.  12. 


Complete  Specifications  Accepted. 

1895. 

15,836.  A.  Welter.  Process  for  producing  the  salts  of 
aniline  and  it-  alkyl  derivatives,  and  of  all  its  homologues. 
Aug.  26. 

20,313.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  azo  dye- 
stuffs  from  new  ui-nitraniline  sulphonic  acid.     Sept.  9. 

20,941.  A.  G.  Green  and  H.  Benfey.  Treatment  of 
technical  nitro-toluene.     Aug.  26. 

21,342.  O.  Imray. — Froai  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briiuing.  Manufacture  of  new  triazo 
colouring  matters.     Sept.  9. 

21, '.M9.  H.  H.  Lake.— From  Farbwerk  Muhlheim.  Manu- 
facture of  sulpho  acids  of  the  naphthalene  series,  and  of 
colouring  matte:-  derived  therefrom.     Sept.  2. 

22,114.0.  Imray. —From  P.  Reny.  Manufacture  of 
azo,  diazo,  and  polyazo  colouring  matters  with  phenylen 
and  toluyleu  oxarcic  acid.     Sept.  9. 


1S96. 

5976.  E.  Appleby   and  II.   F.   Harris.      Apparal 
automatically  and  safely  generating   and  storing  acetylene, 
t.  2. 

8509.  P.  G.  de  Schodt.  New  or  improved  system  and 
means  of  illuminating  and  heating  applicable  with  gas  and 
mineral  oils.     Sept.  2. 

10,372.  E.  Andreoli.  Apparatus  for  the  production  of 
ozone.     Sept.  2. 

14,448.  ST.  Caro  and  W.  Saulmann.  Manufacture  of 
incandescing  bodies,  or  mantles,  for  lighting  purposes. 
Sept.  16. 

16,425.  G.  Shenton  and  1).  A.  F.  de  Villepigue.  Means 
for  vs  d  I  burning  liquid  fuel.     Sept.  16. 

17,194.  W.  L.  Voelker.  Materials  for  incandescing 
mantles  and  processes  for  manufacturing  the  same.    Sept.  9. 


IV.— COLOUPvUSTG  MATTERS  and  DYES. 

Applications. 

!.  J.  Y.  Johnson.— From  The  Badische  Aniliu 
and  Soda  Fabrik.  Improvements  in  the  manufacture  and 
production  of  phthalic  and  sulpho-phthalic  acids.     Au:_r.  17. 

18,489.  H.  R.  Vidal.  Improvements  in  the  manufacture 
of  sulphuretted  colouring  matters.     Aug.  20. 

18,720.     T.    R.    Shillito.—  From    J.    R.    Geigy    and   Co. 

Improvements  in  the  production    of   red  colouring  matters. 
Aug.  24. 

19,174.  W.  S.  Simpson  and  Brooke,  Simpson,  and 
Spiller.  Limited.  Improvements  in  colouring  matters. 
Aug.  31. 


1896. 

15,493.  G.  Cerckel.      Preparation   of  ortho-sulphamine 

benzoic  acid.     Aug.  20. 

17,293.  M.  Lange.  Profess  for  the  manufacture  of 
intermediate  compounds  containing  two  diazo  groups. 
Sept.  9. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

18,360.  F.  N.  Turney.  Improvements  in  apparatus  for 
degreasing  wool,  cotton   waste,  and  other  fibrous  materials. 

Aug.  19. 

i  :.  W.  J.  A.  Donald.     Se,  Class  XIII. 
18,555.  G.  T.  Oliver.     Improvements  in  the  preparation 
of  material  or  composition   for  waterproofing  or  ornament- 
ing the  surface  of  fabrics.     Aug.  21. 

18,693.  J.  Crossley  and  S  m-.  Lim.,  and  J.  Brooks. 
Improvements  in  the  manufacture  of  cotton  earns  or 
threads.     Aug.  24. 

18,701.  C.  D.  Abel.— From  C.  Gronert.  Process  and 
apparatus  for  the  manufacture  of  imitation  lace,  embroidery, 
and  the  like.     Aug.  24. 

19,217.  A.  Monforts  Improvements  in  machines  for 
finishing  yarn  in  the  form  of  hanks  or  skeins.     Aug.  31. 

19,951.  J.  McCreath.  Improvements  in  wool  drying. 
Sept.  9. 

19,954.  P.  A.  Xewton. — From  A.  Xobel.  Improvements 
in  the  manufacture  of  artificial  silk.     Sept.  9. 
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Complete  Specifications  Accepted. 
1895. 

20.669.  F.Walton.     Manufacture  of  floor-cloth.  Sept.  9. 

20.670.  1".  Walton.  Manufacture  of  mosaic  floor-cloth 
and  apparatus  therefor.     Sept.  9. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

19,428.  J.Schneider.  Improvements  in  the  treatment  of 
fibres  and  fibrous  or  textile  materials  to  improve  the 
appearance  or  finish  and  facilitate  the  operation  of  dyeing. 
Sept.  2. 

19/.i.')0.  M.  Beraud.  Improvements  in  dyeing  animal 
and  vegetable  fibres.     Sept.  9. 

20,208.  G.  M.  L.  Irvine-Moore.  A  substance  to  displace 
bitartarate  of  potash  in  wool  and  silk,  &c.  dyeing. 
Sept.  12. 

Complete  Specification  Accepted. 

1896. 

3058.  W.  Hepworth-Collins.  Improvements  in  ma- 
chinery and  process  for  scouring,  bleaching,  dyeing,  and 
otherwise  treating  yarn  and  other  spun  fibrous  materials  in 
cops  or  in  similar  compact  forms.     Sept.  16. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

18,239.  M.  N.  d'Andria.  Improvements  in  and  con- 
nected with  the  manufacture  of  magnesium  sulphate. 
Aug.  18. 

18,468.  I.  Qurin.  Proceeding  for  cleaning  carbonic  acid. 
Aug.  20. 

18,589.  J.  Hargreaves  and  R.  Armstrong.  Improve- 
ments in  the  manufacture  and  treatment  of  detergent  and 
bleaching  compounds,  and  in  apparatus  employed  therein. 
Aug.  22. 

18,953.  H.W.Smith.  Improvements  in  the  manufacture 
of  cyanide  of  potassium.     Aug.  27. 

19,041.  K.  Jung  and  B.  Steuer.  Improved  process  and 
apparatus  for  regenerating  chlorine.     Aug.  2  - 

19,222.  J.  Y.  Johnson. — From  The  Chemische  Fabrik 
Electron  Actien  Gesellschaft.  Improvements  in  the  treat- 
ment of  bleaching  powder  to  preserve  it  from  loss  of  active 
chlorine.     Aug.  31. 

19,364.  W.  Cooper.  Improvements  in  treating  brine. 
Sept.  2. 

20,068.  \V.  R.  Clarke  and  The  United  Alkali  Co.,  Lim. 
Improved  means  for  effecting  the  absorption  of  chlorine 
gas,  applicable,  in  the  manufacture  of  chlorates  and  bleach- 
ing liquor.     Sept.  10. 

Complete  Specifications  Accepted. 

1895. 

16,257.  li.  Hargreaves.  Manufacture  of  chlorates,  and 
means  and  appliances  therefor.     Sept.  2. 

19,445.  H.  S.  Klworthv  and  I'.  1).  Henderson.  Manu- 
facture of  carbonic  acid  gas  by  the  utilisation  of  waste 
product  produced  in  making  calcium  carbide.     Aug.  26. 

19,692.  A.  R.  Davis.  Apparatus  for  the  manufacture  of 
-alt.     Sept.  10. 

1896. 
13,881.  W.   B.  King  and  F.  Wyatt.     Process  for  the 

manufacture  of  calcium  carbide.     Sept.  9. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 

Applications. 

18,581.  W.  Maguire.  Improvements  in  the  method  of 
decorating  tiles  and  hollow-ware.     Aug.  22. 

1-.729.  G.  Alefeld.  Improvements  in  the  production  of 
metallic  lustre  on  glass,  porcelain,  and  the  like.     Aug.  24. 

19,123.  II.  Kunze.  An  improved  printing  process  for 
producing  metallic  decorations  on  earthenware,  glass,  and 
the  like.     Complete    Specification.    Ang.  29. 

1  'J.746.  F.  Hancock  and  C.  B.  Winzer.  Apparatus  for 
pottery  purposes.     Sept.  7. 

19,906.  A.  Roland.  An  improved  process  for  ornament- 
ing surfaces  of  pottery,  glass,  and  the  like.     Sept.  9. 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

18,295.  J.  F.  Kleine.  Improvements  in  fireproof  ceilings 
and  floors.     Aug.  IS. 

18,622.  G.  F.  Thomson.  Improvements  in  the  manu- 
facture and  treatment  of  artificial  and  other  stone  roofing 
and  other  tiles  and  enamel,  and  in  apparatus  therefor. 
Aug.  22. 

18,714.  From  J.  Jungbluth.     Improvements  in  artificial 
stone  for  street   pavements,  pathways,  and   like   purpo 
and    in    the    method    of   producing    the    same.     Complete 
Specification.     Aug.  24. 

18,990.  A.  J.  Boult  —  From  Tortorici  and  Grasso.  Im- 
proved process  and  apparatus  for  the  treatment  of  articles 
of  cement,  plaster,  chalk,  and  the  like.     Aug.  2  7. 

19,004.  J.  A.  Yeadou.  Improvements  in  the  manufacture 
of  cements  or  other  analogous  materials.     Aug.  28. 

19.047.  A.  L.  C.  Nodon  and  L.  A.  Bretonneau.  A  new 
or  improved  process  and  means  for  drying  or  senilising 
wood.     Aug.  28. 

19,079.  E.  S.  Flinn.  Makingand  burning  cements,  limes. 
&c.     An-.  29. 

19,213,  C.  H.  M.  Lyte.  Improvements  in  mosaic  tile, 
cement  parquet,  and  like  flooring  or  pavement.     Aug.  31. 

19,419.  A.  McLean.  Improvements  in  artificial  stone. 
Sept.  2. 

19,936.  J.  Steiger.  Improvements  in  the  manufacture  of 
artificial    stone,   preservative   paint,   and    other   analogous 

materials.      Sept.  9. 

Complete  Specifications  Accepted. 
1895. 

16,661.  J.  Thomliuson.  Manufacture  of  plaster,  cement, 
mortar,  and  the  like  from  chalk.     Sept.  9. 

21,295.  0.  Schwarz.  A  material  suitable  for  use  in 
building  and  the  like,  and  means  for  manufacturing  the 
same.     Aug.  26. 

22,873.  O.  Schwarz.  Improvements  in  the  format 
connection  of  plates  or  blocks  for  building  purposes,  and 
apparatus  for  manufacturing  the  same.    Sept.  10. 


1896. 
16,436.  J.  Leuba.     Paving  blocks. 


Sept.  16. 


X.— METALLURGY,  MINING,  Etc 
Applications. 

is. 27t',.  11.  II.  Lake.— From  II.  Schweitzer  and  E.  E. 
Lungwitz.  Improvements  in  the  production  of  steel  and  in 
the  refining  of  iron  ore.     Complete  Specification.     Aug.  18. 
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18,417.  C.  Phillips.  An  improved  dry  process  or  method 
for  ore-dressing  and  gold-separating,  and  apparatus  for 
same.     Complete  Specification.     Aug.  19. 

18,494.  F.  Ellershausen.  Improvements  iu  the  treatment 
of  complex  sulphide  ores.     Aug.  20. 

18,537.  J.  Ducot.  Apparatus  intended  to  determine  the 
quantity  of  metal  which  a  galvanoplastic  bath  should 
deposit  on  the  object  treated.     Aug.  21. 

18,616.  J.  Legge.  Improvements  in  puddling  and  other 
like  furnaces.     Aug.  22. 

18,620.  W.  Jordan.— From  F.  N.  Blanc  and  T.  S.  Crane. 

Improvements  in  process  and  apparatus  for  protecting  iron 
and  steel  ships  from  fouling  by  a  copper  coating.     Aug.  22. 

18,750.  J.  Y.  Johnson. — From  B.  Hall.  Improvements 
in  solutions  for  hardening  iron  and  steel.     Aug.  25. 

18,760.  F.  O'C.  Prince.  Improvements  in  means  for 
introducing,  diffusing,  and  regulating  the  air  blast  to  cupolas 
for  melting  metal.     Aug.  25. 

19,178.  J.  Shanks.  Improvements  iu  moulds  for  casting. 
Aug.  31. 

19,410.  J.  Lones  and  E.  Holden.  An  improvement  or 
improvements  in  the  manufacture  of  buffer-iron  or  steel  for 
the  buffer  barrels  or  cylinders  of  railway  carriages,  trucks, 
and  waggons.     Sept.  2. 

19,640.  W.  van  Wart,  F.  W.  Poop,  and  J.  J.  Bradley. 
Improvements  in  the  means  for  and  method  of  producing 
certain  kinds  of  metal  especially  adapted  for  use  in  the 
manufacture  of  the  tubes  and  other  of  the  component  part 
of  cycles  of  all  kinds,  autocars,  and  other  wheeled  vehicles, 
which  improvements  are  also  applicable  for  other  industrial 
purposes.     Sept.  5. 

19,718.  G.  Bennett.  Improvements  in  ingot  moulds  for 
the  easting  of  ingots  of  iron,  steel,  or  other  metals,  such 
as  iron  or  steel  alloys.     Sept.  7. 

19,883.  E.  Fischer  and  C.  G.  Penney.  Improvements  in 
apparatus  for  extracting  metals.  Complete  Specification. 
Sept.  9. 

20,131.  W.Roberts.  Improvements  in  and  machinery  or 
appliances  for  the  manufacture  of  plates  and  sheets  of 
copper,  brass,  and  German  silver.     Sept.  11. 

20,253.  J.  S.  Wallace  and  J.  Castell-Evans.  A  new  or 
improved  method  of  obtaining  metals  and  other  elements 
from  ores  or  substances  containing  them.     Sept.  12. 


Complete  Specifications  Accepted. 

1895. 

13,072.  C.  Rainey.  Dry  concentrators  for  the  treatment 
of  ores.     Sept.  16. 

14,166.  A.  C.  J.  Charlier.  Process  for  the  volatilisation 
of  galena  into  white  compounds  of  lead,  and  of  zinc  into 
white  compounds  of  zinc,  the  making  of  litharge,  and  the 
smelting  of  metals  from  their  ores  or  slags.     Aug.  5. 

16,634.  J.  S.  MacArthur.  Obtaining  precious  metals 
from  solutions.     Sept.  9. 

17,190.  H.  R.  Lewis  and  C.  Gelstharp.  Separation  or 
extraction  of  copper,  zinc,  lead,  silver,  gold,  and  other 
metals  from  ores  or  compounds  containing  the  same,  and 
the  recovery  of  ehloriue  used  in  the  treatment  of  such  ores 
or  compounds.     Sept.  16. 

17,320.  J.  Woolford.  Apparatus  for  collecting  metallic 
fumes.     Sept.  16. 

19,265.  J.  G.  Accles  and  J.  Pinfold.  Improvements 
relating  to  the  working  of  aluminium  and  to  apparatus 
therefor.     Aug.  26. 

20,440.  R.  I.  Roman.  Manufacture  of  tubes  of  alumi- 
nium and  its  alloys.     Sept.  16. 


21,186.  It.  I.  Roman.  Manufacture  of  a  new  aluminium 
alloy.     Sept.  16. 

21,699.  J.  Kaine  and  B.  W.  Paine.  A  process  for  the 
utilisation  of  old  steel  rails  or  new  rail  crops  without  re- 
melting.     Sept.  2. 

1896. 

15,542.  W.H.Howard.  Desilverisatiou  of  lead  bullion. 
Sept.  2. 

15,965.  R.  H.  Peak.  Process  of  converting  ferric  oxide 
into  magnetic  oxide  of  iron.     Sept.  9. 

17,074.  T.  Andrews.  Apparatus  for  consolidating 
metallic  scrap.     Sept.  9. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 

Applications. 

18,191.  J.Brandt.  Improvements  in  galvanic  batteries. 
Aug.  17. 

18,249.  W.  S.  T.  Martin  and  II.  Weymersch.  An  im- 
provement in  the  preparation  of  filaments  for  glow  lamps. 
Aug.  18. 

18,326.  H.  Weymersch.  Improved  preparations  for 
accumulator  plates.     Aug.  19. 

17,549  J.  II.  Whittemore.  Improvements  in  or  relating 
to  electrical  primary  batteries.  Complete  Specification. 
Aug.  21. 

18,570.  F.  Dannert.  Improvements  in  electric  batteries. 
Complete  Specification.     Aug.  21. 

18.627.  A.    Hcil. 
Aug.  22. 

18.628.  J.  F.  Bachmaun,  A.  Yogt,  C.  C.  Weiner, 
J.    Kirchner,    and    A.    Konig.      Incandescence    body    for 

il  glow   lamps  and  process   of  manufacture  of  the 
said  body.     Complete  Specification.     Aug.  22. 

18,648.  R.  Kennedy.  Improvements  in  electrical  storage 
or  secondary  batteries.     Aug.  22. 

18,951.  A.  Conder  and  E.  P.  Michelot.  Improvements  in 
electrical  accumulators.     Aug.  27. 


A    depolarized     galvanic    element. 


18,974.  J.  L.  Dobell.  A  new  or  improved  apparatus  for 
electrically  smelting  metals,  and  for  other  like  purposes. 
Aug.  27. 

19,045.  A.  Heil.  Manufacture  of  secondary  galvanic 
elements.     Aug.  28. 

19,218.  E.  J.  Constam  and  A.  von  Hansen.  Manufacture 
or  production  of  chemical  products  by  electrolysis.    Aug.  31. 

19,301.  A.  Preiss.  Improvements  in  storage  batteries 
Sept.  1. 

19,308.  W.  Walker,  Jun.,  F.  R.  Wilkins,  J.  Lones,  and 
J.  Lones.  Improvements  in  utilising  the  residual  products 
obtained  in  the  working  of  certain  kinds  of  voltaic  batteries 
Sept.  1. 

19,505.  H.  Maxim.  Improved  methods  and  apparatus 
for  electro  thermally  treating  materials.     Sept.  3. 

19,877.  T).  G.  Fitzgerald.  Improvements  in  connecting 
the  plates  or  elements  of  voltaic  cells  and  batteries.    Sept.  8. 

20,035.  D.  Mathieu.  Improvements  in  electrical  batteries 
Sept.  10. 

20.061.  J.  A.  Sinclair.  Improvements  in  the  manufac- 
ture of  filaments  for  electric  lamps.     Sept.  10. 

20.062.  J.  A.  Sinclair.  Improvements  in  the  manufac- 
ture of  filaments  for  electric  lamps.     Sept.  10. 

20,077.  T.  F.  Boland,  C.  J.  Hubbell,  and  H.  C.  Hubbell. 

Improvements   iu  and  relating  to  primary  batteries.     Com- 
plete Specification.     Sept.  10. 

20,106.  S.  A.  KosenthaL— From  S.  J.  Von  Romocki. 
Improvements  in  secondary  batteries,     Sept.  11. 
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Complkte  Specifications  Accepted. 

ISO.",. 

16,557.   E.    Andreoli.      Electro-deposition   of    gold    and 
silver.      Sept.  9. 

16,569.   I..     Epstein.      Manufacture    of    electrodes    for 
voltaic  batteries.     Sept.  2. 

17,063.  T.  L.  Willson.     Electric  smelting.    Aug.  12. 

is, 487.  .1.  Qeibling.     I  i  fen o 

ganese,     ferro-chromc,    ferro-aluminium,    ferro-nii 
and  other  alloys  having  an  iron  base.     Sept.  9. 

19.442.  A.   Hirsch.      Improved   method  and   apparatus 
for  welding  by  electricity  and  for  other  purposes.     Aug.  26. 

19,745.  J.   Korner.     Manufacture   of  plates   for  electric 
accumulators  or  secondary  batterii  -.     Sept.  16. 

21,283.  A.  S.  Elmore.— Prom  J.  < ».  S.  Elmore.     Electro- 
depositing  of  metals.      Sept.  10. 

1S9G. 

3712.  P.  Mouterde.  C.  Chavalit,  and  J.  George.     Improve- 
ments in  electro-accumulators.     Sept.  16. 

16,726.  !'.    W.    Schneider.      Eleetrod<       for    secondary 

batteries.     Sept.  16. 


XII.— FATS,  OILS,  and  SOAP. 

Applications. 

18,478.  \V.  II.  (  aird. — From  A.  Delisser.  Improvements 
in  the  manufacture  of  mottled  soap.     Aug.  20. 

18,940.  F.    Sablfeld.      A   process   of  obtaining 
acid  front   wool   or  lulling  greasi       I     CO]  lete  Specification. 
Aug.  27. 

19,257.  I\  M  Sanders  and  The  Digbj  Patents  Co.  An 
improvement  iu  the  manufacture  of  soaps.  Complete 
Spi  cificatioD.     Sept.  1. 

19,903.  H.  Hadfield.  Improvements  in  the  manufacture 
of  soap  and  in  the  frames  used  in  the  manufacture  of  soap 
and  in  the  method  of  cutting  or  "  slabbing  "  -  >ap.     S  pt.  9. 

Complete  Specification  Accepted. 

1S95. 

19,021.  J.  W.  Barclay.    Manufacture  of  soap.     Sept.  2. 

XIII.— PAINTS,  PIGMENTS,    YAKXISHES, 
RESINS,  IXDIA-RUBBER,  Etc. 

Application-. 

18,485.    W.    Morison.      Improvements    in    acid-proof 

electrical  non-conducting  articles  and  composition  th>  i 
i.ug.  20. 

1s..">17.  W.  .1.  A.  Donald.  Improvements  in  and  relating 
to  the  iin;  of  materials  with  india-rubber,  gutta- 

percha, and  the  like.     Aug.  21. 

18,864.    D.Forbes    and    J.  S.  Weyi tth.      A    gelatinous 

resilient  composition  applicable  for  wheel  tyres  and  other 
purposes.     Aug.  21;. 

19,046.  Siemens   Bros,   and   Co.,    Lim.,   and    E.    F.   A. 
1  (bach.     Improved  process  and  apparatus  for  the  extraction 
of  gutta-percha  from  the  leaves  and  twigs  of  the  Isonandra 
1  and  kindred  plants.     Aug.  28. 

19.310.  .1.    Wetter. — From    M.    W'eini  —    for 

revivifj  ing  bom  blai  b  or  animal  ch  Sept.  1 . 

19,318.  <i.  W.  X.  Hamilton.  An  enamel  pain'  and 
combination  of  materials  for  composing  same.  Complete 
Specification.     Sept.  1. 


-     A.  C.  J.  Charlier.     Improvements  in   the  manu- 
facture of  white  lea  '.     Sept.  v. 
19,936.  J.  Steigi  1.     See  I  lass  IX. 

20,020  ements  in  quick-drying  paints 

and  varnishes.     Sept.  10. 


Complete  Specifications  Accepted. 

1895. 

21,175.  J.  Noad.     Method  and  means  of  producing  lead 

Sept.  9. 

22,460.  ( >.  II.  Hamilton.     Production  of  basic  carbonate 
of  lead  or  "  white  lead.''     Aug.  26. 

1896. 

11,210.  II.  L.  Haas.      Polishing  compositions.     A 
13,886.  W.  I'.  Tatham  and  W.  Tatham,     Manufacture  of 

•white  lead.     Sept.  2. 


XIV.— TAXXIXG,  LEATHER,  GLUE,  and  SIZF. 

Applications. 

18,278.   W.  P.  Thompson.— From   B.  Trenckmann.     An 
improved  process  tor  tanning  skins.      Aug.  18. 

■  '.  K.  W.  James.  —  From  S.  Alimonda.  An  im- 
proved process  for  the  tanning  of  skins.  Complete  Specifi- 
cation.    Sept.  II. 

Complete  Specifications  Accepted. 

18PG. 

5644.  .1.  A.  Mcintosh.     An  I  method  of  treating 

hides  and  skills.  .See.     Sept.  2. 

15,044.    F.  E.   Burlingame.      Manufacture    of   leather. 
Sept.  2. 

17,370.  F.  E.  E.  Martens.     A   new   or  improved  | 
for  the  preparation  of  liquid  glue  for  joiners,  upholsterers, 
and  the  like.      Sept.  16. 

XV.— AGRICULTURE  and  MANURES,  1  ... 

Complete  Specifications  Accepted. 

1895. 

20,303,  R.  Silcock.     Preparation   or  treatment  of  boues 
and  mineral  phosphates  for  fertilising  purposes.     Sept.  2. 

1896. 

15,473.  E.  Paternotte.     Chemical  manure  mixers  and  the 

like.     Aug.  26. 

XVI.— SUGARS,  STARCHES,   GUMS,  Etc. 

Am. 1.  vi 

19,815*  G.    B   Dson.     An   improved  process   for  refining 

\  ing  sugar.      Sept.  8. 
19,825.  M.  von  Schmidt   and   K.C.Wiener.     A   process 
to  dissolve  gum  which  is  otherwise  indissoluble.     Sept.  8. 

Complete  Specification  Accepted. 
1896. 

17,195.  J.   A.   Link.     Improvements   in  and  relating  to 
sive  compound-.     S  :pt.  9. 


Sept.  30, 189S.] 
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XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

1S.423.  C.  \V.  Ramsay.  Improvements  iu  the  prepara- 
tion of  distilled  beverages.     Aug.  20. 

18,624.  F.  Hannan.  Improvements  in  or  relating  to  the 
manufacture  of  malt  and  to  kilns  therefor.     Aug.  2  2. 

18,639.  F.  G.  Powell,  A.  Powell,  M.  E.  W.  Powell,  and 

R.   H.  1!.    Powell.     Improvements  in  the  manufacture  of 
beer  wort  gyle  or  the  fluid  from  which  drinkables  are  made. 

All;;.  22. 

19,245.  S.  E.  Field.  Improvements  relating  to  malting. 
Sept.  1. 

19,252.  J.  W.  C'riehton.  A  newer  improved  apparatus 
for  keeping  whiskey  and  other  liquids  cool.     Sept.  1. 

19,317.  \V.  T.  (lark.  Improvements  in  the  process  of 
manufacturing  and  bottling  beer  and  apparatus  therefor. 
Sept.  1. 

19,616.  K.  Pattermann.  Improvements  in  or  connected 
with  the  germination  of  barley  and  apparatus  therefor. 
Sept.  1. 

Complete  Specification  Accepted. 

1896. 

9923.  II.  Gronwald.  New  or  improved  process  and 
apparatus  for  increasing  the  stability  of  beer  and  other 
liquids  containing  carbonic  acid.     Sept.  2. 


XVIII.— FOODS,  SANITATION",  Etc.,  and 
DISINFECTANTS. 

Applications. 

A. — Foods. 

18,275.   L.    G.    Fagersten   and    C.   F.    P.  Korssell.     An 

improved   process  of    sterilizing   or  pasteurizing  milk  and 
cream.     Complete  Specification.     Aug.  18. 

19,675.  J.  E.  Duke.  Improvements  in  the  manufacture  of 
liquid  extracts  of  coffee  or  other  substances  and  in  apparatus 
for  the  purpose.     Sept  5. 

B. — Sanitation. 

18,444.  F.  P.  Candy.  Improvements  in  apparatus  for 
use  or  in  connection  with  the  purification  of  sewage  and 
polluted  water.     Aug.  10. 

19,189.  E.  Green.  New  or  improved  apparatus  for  the 
mechanical  treatment  of  sewage.     Aug.  31. 

C. — Disinfectants. 

20,246.  H.  Hiscott.  The  manufacture  of  an  improved 
disinfectant     or     composition    for    antiseptic     disinfecting, 

sanitary,  and    other    purposes.       Complete    Specification. 
Sept.  12. 

Complete  Specifications  Accepted. 
A.—  Foods. 
1895. 

15,852.  W.  C.  Kaufmann.     Carbonated  milk.     Aug.  26. 

1.  S.  D.  How  laud.  Concentrating  alimentary  or 
pharmaceutical  liquids  or  other  substances,  and  apparatus 
therefor.     Sept.  2. 

22,968.  A.  E.  Cole.  Improvements  in  Swiss  or  condensed 
milk.     Sept.  10. 


B. — Sanitation. 


1895. 


19,360.  II.  .1.  N.  Berge.     Processes  and  apparatus  for  the 
purification  of  drinking  water.     Aug.  26. 

1896. 

15,611.    W.    G.     Waterman.— From    L.    Alers-Hankey. 
Apparatus  for  purifying  water.     Aug.  20. 

'      16,034.  E.  W.   Ives.      Apparatus    for   the  treatment    of 
sewage  and  other  liquids.     Sept.  9. 

C. — Disinfectants. 

1895. 

19,814.    E.    W.    Rowsell    and   C.    Stansfeld.     A    crystal 
carbolic  disinfectant  and  deodorant  powder.     Sept.  9. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

18,265.  M.  Honig.  Improved  manufacture  of  tannin- 
extract  from  sulphite  cellulose  lyes.  Complete  Specification. 
Aug.  is. 

Complete  Specification  Accepted. 
1895. 

19,471.  C.  W.  A.  Fit/George  and  II.  J.  Brown.  Rapid 
paper-coating  process.     Sept.  9. 


XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  jxd  EXTRACTS. 

Applications. 

18,369.  T.  ( ).  Kent.  A  new  or  improved  essence  of 
cocoa  and  the  method  of  preparing  the  same.     Aug.  19. 

18,981.  A  Koelliker.  The  manufacture  of  acid  salts  of 
piperazine  and  fatty  acids,  and  the  production  therefrom 
of  double  salts  of  lithia  and  piperazine.     Aug.  27. 

19,603.  P.  Auchinachie.  Improvement  in  the  distillation 
of  aromatic  waters,  such  as  elder-flower  water,  rose-water, 
and  the  like.     Complete  Specification.     Sept.  4. 

19,744.  J.  J.  A.  Trillat.  Improvements  in  the  produc- 
tion of  formic  aldehyde  vapours.  Filed  Sept.  7.  Date 
applied  for  Feb.  5,  1896,  being  date  of  application  in 
France. 

Complete  Specifications  Accepted. 
1895. 

17,061.  S.  D   Rowland.     See  Class  XVIII.  A.     Sept.  2. 

20,827.  H.  E.  Newton. —  From  The  Farbenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  of  pharma- 
ceutical  substances.     Sept.  i. 

22,351.  G.  W.  Johnson. — Froi,  C.  F.  Boehringer  and 
Soehne.    Manufacture  or  preparation  of  vanillin.    Aug.  26. 

1896. 

11,538.  A.  Krefting.  Method  of  treating  seaweed  to 
obtain  valuable  products  therefrom.     Sept.  2. 

16,047.  J.  C.  Mewburn. — From  The  Chemische  Fabrifc 
von  Heyden  Gesellschaft  niit  beschraenkter  Haftung. 
Improvements  in  mouo-alkyl  ethers  of  pyrocatechin  and  in 
the  production  of  such  ethers.     Aug.  26. 
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16,162.  J.  C.  Mewburn. — From  The  Chemische  Fabrik 
von  Heyden  Gesellschaft  mit  beschraenkter  Haftung. 
Now  perfume  and  process  for  the  manufacture  of  the 
same.     Aug.  26. 

XXI.— PHOTOGRAPHY. 

Applications. 

19,726.  W.  Grunow.  A  new  or  improved  apparatus  for 
developing,  fixing,  and  toning  photographs.  Complete 
Specification.     Sept.  7. 

20,080.  A.  C.  Edwards.  Improvements  in  means  or 
apparatus  employed  in  the  manufacture  of  photographic 
films.     Complete  Specification.     Sept.  10. 

Complete  Specifications  Accepted. 
1895. 

15,935.  A.  Hill  and  A.  A.  Barratt.  Obtaining  photo- 
graphs in  true  relief  in  gold,  silver,  and  other  metals. 
Sept.  2. 

22.692.  G.  Koppmann.  Light-proof  coloured  positive- 
paper.     Sept.  16. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

18,547.  A.  Nobel.  Improvements  in  the  manufacture  of 
ordnance  powder.    Aug.  21. 

19,071.  II.  Maxim.  Improvements  in  the  manufacture 
of  smokeless  explosive  compounds.     Aug.  28. 

19,74ii.  \V.  tl  Hay.  Improvements  in  and  connected 
with  explosive  shells.     Sept.  7. 

20,069.  VV.  P.  Thompson. -From  La  Socicte  des 
Explosii's  [ndustriels.  Improvements  in  the  manufacture 
of  explosives.     Complete  Specification.     Sept.  10. 

Complete  Specifications  Accepted. 
1895. 

15,574.  P.  Fowler  and  A.  W.  F.  dc  Courcy  Bower. 
Lucifer  matches.     Aug.  26. 

20,307.  A  Paiu.  Detonating  fog  signals  for  railways. 
Sept.  2. 

1896. 

10,403.  H.  Boyd.    A  new  explosive.     Sept.  16. 
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NOTICES. 

Collective  Index. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  be  ready 
about  the  end  of  the  current  year,  ft  will  contain  both  a 
subject-matter  and  authors'  names  portion  and  will  be  a 
volume  of  about  500  pages,  uniform  in  size  with  the  Journal. 
The  prices  will  be  as  follows  : — 

To  Members  (see  Rules  2o  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List. 

Each  copy  10s. 

To  Subscribers >       i2S.  grf 

To  others ]  ■, , 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  for  by  Messrs.  Eyre  and  Spot  i  iswoodk, 
the  Society's  printers  and  publishers,  to  whom  all  commu- 
nications respecting  them  should  he  addressed.  The  circu- 
lation of  the  Journal  is  now  more  than  3,000  per  month. 

Foreign  and  (  olonial  Members  are  reminded  that  the 
subscription  of  25*.  foi  1897,  payable  on  January  l-t  next, 
should  !>e  sent  in  good  time  to  the  Treasurer,  in  order  to 
ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
\u\  changei  oi  addre  -  to  appear  in  the  new  List  of 
Members  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  15th,  1897. 
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The  Chemical  Society's  Rooms,  Burlington  House,  W. 
Chairman:  R.  Mrs..  I. 
Vice-Chairman: 

Committee : 

B.  E.  R.  Newlands. 

B.  Redwood. 

S.  Rideal. 

F.  G.  Adair  Roberts. 

F.  Napier  Sutton. 

■Win.  Thorp. 

T.  Tyrer. 


B.  Blount. 

C.  F.  Cross. 
W.  J.  Dib.iin. 
R.  J.  Friswell. 
S.  Hall. 

D.  Howard. 

E.  Grant  Hooper. 
H.  de  Mosenthal. 

Hon.  Local  Secretary  :  John  Heron, 
11(1.  Fenchurch  Street,  E.C. 


SESSION  1896-97. 
Nov.  2nd:  — 

J.  A.   \.<Vi,,i\   Ph.D.    "The  Production  <>r  Inoculating  Ma- 
ils tor  ii ■■■  in  Agriculture  (Nitragin)." 
Arthui    i  aldecott.     "The  Smelting  and  Refining  of  Cyanide 
Bullion." 


3Utmuool  ^ntiom 

University  College,  Brownlow  Street. 


Chairman  :  Charles  A.  Kohn. 
Vice-Chairman:  G.  Schack-Somnier. 
Committee : 
P.  Bateson.  F.  Hurter. 

J.  Campbell  Brown.  W.  Norris  Jones. 

Eustace  Carey.  C.  A.  Kohn. 

II.  Lloyd  I  E.  K.  Muspratt. 

W.  V.  Herman.  A.  Watt. 

C.  L.  Higgins. 

Hon.  Treasurer :  W.  P.  Thompson. 
Hon.  Local  Secretary : 
T.  Lewis  Bailey,  University  College,  Liverpool. 

SESSION  189 

Nov.  Itli.-  Chairman's  Address.   "  The  Synthesis  of  Physiologically 
Active  <  >rganic  Compounds." 

i-HanrtKsitrr  Action. 


Rooms  of  the  Chemical  Ci-cb,  Victoria  Hotel. 


Chairman:  George  E.  Davis, 
Vice-Chairman:  Peter  Hart. 
Committee : 


J.  M.  Irving. 
M.  J.  Langdon. 
J.  Lewkowitsch, 
E. Schunek. 
W.  Thomson. 
D.  Watson. 


F.  II.  Bowman. 

R.  Forbes  Carpenter. 

R.  S.  Dale. 

Ii.  Le  Neve  Foster. 

B.  W.  G<  rland. 

H.  Grimshaw. 

J.  Grossmann. 

Hon.  Local  Secretary  : 

J.  Carter  Bell, 

Bank  House,  The  Cliff.  Higher  Broughton,  Manchester. 

SESSION  L896  97. 
Nov.  6th. — Chairman's  Address. 


^elu rasitlc  Section. 

Chairman:  F.  S.Newall. 

Vice-Cfiairman  :  G.  T.  France. 
Committee : 


A.Allhusen. 
P.  P.  Bedson. 
T.  W.  Hogg. 
H.  Louis. 
T.  W.  Lovibond. 
N.  H.  Martin. 


W.  Martyn. 
John  MorrisOD. 
John  Pattinson. 
W.  W.  Proctor. 
W.  L.  Reunoldson. 
T.  W.  Stuart. 


Hon.  Local  Secretary  and  Treasurer : 
SaviUe  Shaw,  Durham  College  of  Science,  Newcastle-on-Xyne. 


SESSION  1896-07. 
Dates    of  Meetings.— Nov.  10th,  Chairman's  Address. 
Jan.  2Sth,  Feb.  25th,  March  25th,  April  20th. 


Dec.  17th, 


Nottingham  £>rrtion. 

University  College,  Nottingham. 

CJiairman  :  F.  J.  R..  Carulla. 

Vice-Cliairman :  J.  M.  C.  Paton. 

Committee : 


L.  Archbutt. 
R.  M.  Cavcn. 
F.  Clowes. 
H.  Forth. 
W.  G.  Johnston. 
J.  F.  Kempson. 


F.  E.  Lott. 
T.  Mason. 

J.  J.  Sudborough. 
C.  Taylor. 

G.  J.  Ward. 


Treasurer:  S.  J.  Pentecost. 
Hon.  Local  Secretary : 
J.  T.  Wood,  20.  Musters  Road,  West  Bridgeford,  Nottingham. 


SESSION  1896-97. 
Hates  of  Meetings.— Nov.  25th    (Nottingham),  Dec.  16th  (Derby), 
Jan.  27th  (Burton),  Feb.  24th   (Nottingham),  March  24th  (Not- 
tingham),April  28th  (  Derby),  May  211th  (Nottingham). 


£>cotttsrj  ^rctioru 

Chairman:  John  Clark. 

Vice-Chairman:  J.  B.  Readman. 

Committee : 


A.  C.  J.  Charlier. 
R.  Cox. 

C.  A.  Pawsitt. 

J.  Cray. 

D.  Harris. 

G.  G.  Henderson. 
R.  A.  Inglis. 
W.  I.  Macadam. 


A.  Slacdonald. 
II.  C.  Menzies. 

E.  Ostlere. 
Sir  R.  Pullar. 
H.  Rose. 
P.  Rottenburg. 
D.  R.  Steuart. 
R.  T.  Thomson. 


Hon.  Secretary  and  Treasurer: 
Thomas  Gray,  Technical  College,  20 1.  ( ieorge  St  reet,  Glasgow. 

SESSION  1896  97. 
Dates  of  Meetings.— Glasgow :  Nov.  21th,  Jan.  26th,  March  30th, 
April27th.   Edinburgh  :  Dec.  22nd,  Feb.  23rd. 

jgorfeshire  ^ertion. 

Chairman :  Thos.  Fairley, 
Vice-Chairman :  Christopher  Rawsom. 
Committee 


H.  E.  Aykroyd. 
.1.  Cohen. 
.1.  K.  Denison. 
N.  Farrant. 
T.  Glendinning. 
A.  Hess. 


W.  Leach. 
A.  G.  Perkin. 
F.  W.  Richardson, 
A.  Smithells. 
Geo.  Ward. 
Thorp  Whitaker. 


Hon.  Local  Secretary  and  Treasurer  i 
H.  R.  Procter.  Yorkshire  College,  Leeds. 

SESSION   1896  97. 
Hate,  of  Meetings— Oct.  aiith,  Nov.  30th,  Jan.  25th,    Feb    22nd 
March  29th,  and  April  2oth. 


#eto  fgork  gtrtioiu 

Chairman:  Charles  F.  Chandler. 
Vice-Chairman:  Alfred  II.  Vinson. 
Committee : 


E.  G.  Love. 
Thos.  J.  Parker. 
Wm.  Jay  Schieffelin. 
R.  I     Sdiiipphaus. 
.1.  II.  "Wainwright. 
D.  W'rsson. 


M.  Alsberg. 
T.  Lynton  Briggs. 
G.  T.  Bruckmann. 
Virgil  Coblentz. 
H.  Endemann. 
W.  F.  Fuerst. 
Jas.  Hartford. 

Hon.  Treasurer:  R.  C. "Woodcock. 

Hon.  Local  Secretary : 

H.  Schweitzer,  159,  Front  Street,  New  York,  U.S.A. 

SESSION    L89I 
The  opening  meeting  of  the  Session  was  held  at  the  College  of 
Pharmacy,  115,  West  68th  Street,  on  Friday  evening,  Oct.  23. 
The  following  papers  were  read  :— 
Chairman's  Addn sss. 
J.  A.  Bradbnrn.    "The  Ammonia-Soda  Process  and  the  Alkali 

Trade  of  the  United  States." 
G.  W.  Thompson.    "  On  the  Determination  of  Sulphate  of  Lime 
in  Paints." 


II.  Endemann.     1.  "  Formaldehyde  as  a  Reagent,' 
Asphaltum," 


2.  "  On 
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XII—  Fats,  Oils,  and  Soap 727 
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XIV.— Tanning,  Leather,  Glue,  and  Size 720 
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XVI.— Sugar  Starch,  Gum,  &c 730 
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XVIII.— Foods  ;    Sanitation  ;  Water  Purification;  &  Dis- 
infectants    733 

XIX.— Paper,  Pasteboard.  Ac 731 

XX. — Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts  736 
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XXII.— Explosives,  Matches,  Ac 711 

X XII I.— Analytical  Chemistry 7 11 

XXI V.— Scientific  &  Technical  Notes 7 is 


I.-PLANT,  APPARATUS,  AND  MACHINERY. 

PATENTS. 
Concentrating  Liquids,  Process  and  Apparatus  for.    L.  M. 
H.  R.  Baudoin  and  P.  E.  L.  Schribaux,  Paris.    Erjg.  Pat. 
15,958,  Aug.  24,  1895. 

A  process  for  c  incentrating  wine  or  similar  liquids,  is 
described.  It  consists  in  vaporising;  the  volatile  com- 
ponents of  such  liquid,  so  as  to  reduce  them  to  an  extract ; 
in  condensing  separately  and  successively  the  water  and 
alcoholic  vapours;  and  in  mixing  the  condensed  alcoholic 
vapours  with  the  extract.  The  apparatus  consists  of  an 
evaporator,  a  serpentine  coil  to  condense  the  steam,  a 
receiver  heated  by  a  steam  coil  so  as  to  enable  the  condensed 
water  to  be  reconverted  into  steam  when  desired,  an 
alcoholic  vapour  condenser,  an  alcohol  extraction  pump, 
end  a  mixing  chamber,  wherein  the  alcohol  and  extract  are 
mixed. — 1!.  A. 

Heating,  Evaporating,  and  Concentrating  Infusions  and 
Liquids,  Impts.  in   Means  or    Apparatus  for.      A.    M. 

Hugill,  J.  Overton,  and   R.    ll.Culley,   Liverpool.      Eug. 
Pat.  19,103,  Oct.  11,  1895. 

In  apparatus  for  heating,  concentrating  and  evaporating  infu- 
sions,the  patentee  uses  a  steam  or  otherwise  heated  tray, 
inclined  at  an  angle.  This  tray  is  constructed  of  a  series  of 
tubes,  through  which  the  heating  medium  circulates. — B.  A. 

Cooling    Liquids,   Impts.    in,   and    Apparatus    conm 
therewith.      W.   T.    Ramsden,    Middlesex,    and    A.    G. 
Southby,  Forest  Gate,  Essex,     Eng.  Pat,  19,782,  Oct.  22, 

Is'...",. 

Tins  invention  relates  to  improvements  in  apparatus  for 
cooling  liquids,  such  as  water,  or  tvort,  by  exposing  them  on 
surfaces  exposed  to  currents  of  air.  The  liquid  is  made  to 
fall  in  a  shower  or  spray  within  a  vessel  through  which  air 
is  drawn  or  forced,  in  an  upward  direction,  by  mean-  of 
;n  exhauster,    air    propeller,    or    other    suitable    appliance. 

'.  series  of  perforated  trays  are  fixed  horizontally  alter- 
nately to  opposite  sides  of  the  vessel  crosswise,  so  that, 
v/bile  the  liquid  falls  vertically  through  the  trays,  the  air  is 
caused   to   pass    between  the   trays,  and    through    the  falling 

iqnid. —  R.  A. 

•  Any  of  these  specifications  may  be  obtained  by  post  by  remitting 
Bii. — the  price  now  fixed  for  all  specifications,  postage  mcludei 
Sir  Henry  Reader  Lack,  Comptroller  of  the  Patent  Office,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.i '. 


Liquids  of  Different  Densities,  Xew  and  Improved  -Means 
and    Apparatus  for    bringing    into    Intimate    Contact. 
J.   G.   Calvert.  Gothenburg,  Sweden.     Eng.  Pat.  16,187, 
Aug.  28,  1895. 
Ax   apparatus  is   described  for   intimately  mixing   together 
liquids  of  different  densities.     It  consists  of  a  vessel  pro- 
vided with  agitating,  mixing,  and  churning  devices  and  also 
means  for  admitting  the  heavier  liquid  in  regulated  quantity 
"  into  the  upper   part"  of  such  vessel,  and  for  withdrawing 
it  at    the  lower    part,    and    also    means    for    admitting  the 
lighter  liquid,  in  regulated  quantity,  "into  the  lower   part  " 
of  the   vessel,  and  withdrawing  the  resulting  liquid  at  the 
upper  part  of  it. — R.  A. 

Means  for  facilitating  Contact  between  Liquids  and  Gases 
fur  the  I'nrptisc  of  nblninini/  lieaetinni.  O.  Guttniann, 
London.  Eng.  Pat.  14,774,  July  3,  1896. 
The  towers,  wherein  reactions  between  gases  and  liquids 
are  usually  effected,  are  filled  with  hollow  bodies  a  made 
of  glass,  earthenware,   or  other   substance    which    will  not 


be  acted  upon  by  the  gases  or  liquids  used.  The  bodies 
are  formed  with  openings  a-,  provided  with  short  internal 
rs,  and  may  lie  corrugated,  to  increase  their  surface.  In 
the  figure,  the  direction  taken  by  the  gases  is  indicated  by 
feathered  arrows,  and  that  taken  by  the  liquid  by  uu- 
feathered  arrow-,  a  portion  of  the  liquid  being  retained  in 
the  recesses  a3  round  the  internal  necks. — ]}.  A. 

[Salts,  Sf<      Purifying  (  entrifugaUy-SeparatedSultstances. 
A  New  ami  Improv  for.     A.  Robrbach,  Erfurt, 

Germany.     Eng.  Pat.  15,485,  Julj  IS,  1896. 

The  patentee  state-  that   instead  of  employing  saturated 

,  or  a  mixture  of  steam  ami  air — which  are  liabli 
partially  redissolve  eentrifugally-separated  substan  >  -  owing 
to  the  condensation  of  the  steam — superheated  steam,  or  a 
mixture  of  superheated  steam  and  air,  gives  better  results 
in  a  centrifugal  machine.  The  temperal  ire  o)  the  steam 
should  be  so  regulated  that  it  condenses  only  so  much 
as  is  necessary  to  dissolve  the  impurities.  The  Bnbstance 
ma\  be  subjected  to  a  preliminary  purification,  by  washing 
it  with  a  concentrated  solution  of  the  salt  operated  on. 

— R.  A. 

TI -FUEL.  GAS.  AND  LIGHT. 

i.        Work*  Purifiers,  Revivification  in.     11.  Torniin. 
J.  f.  Gasbeleuchtung.  39,  [40],  650. 
1\    place  of  emptying  the   purifiers   by  hand  every  time    it 
become-  necessary  to  revivify  the  ox  a  bole  50 

mm.  wide  i-  bored  under  the  lowest   floor  in  each,  and 
nected  with  a  discbarge  pipe  leading  to  the  chimney  shaft. 
Bad  nted  by  a  valve  near  the  chimney,  and 

each  purifier  is  fitted  with  a  separate  cut-off  valve. 

The  gas  valves  being  closed,  the  ventilators  are  opened, 
and  revivification  is  effected  in  the  time  otherwise  occupied 
in  emptying  and  refilling  the  purifiers.  The  necessary 
water  is  supplied  by  sprinkling  the  upper  surface  of  the 
oxide  of  iron.  Even  after  use  six  times  over,  the  oxide  does 
not  obstruct    the  passage   of  the  gas.  but,  a-  a  precautionary 
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measure,  the  ordinary  process  of  revivification  is  then 
adopted. 

The  temperature  of  the  exhaust  pipe  should  not  exceed 
40°  C.j  and  is  regulated  by  the  taps  affixed  to  the  purifiers. 
The  ill  odour  produced  in  the  purifying  house,  when 
revivifying  by  steam,  is  destroyed  by  means  of  the  hot 
gases  in  the  retort  furnaces. — C.  .S. 

Acetylene,  The  Limiting  the  Explosive  Proportions  of,  and 
l><  tecting  and  Measuring  the  Gas  in  the  Air.  F.  (  Howes. 
Brit.  Assoc.,  C'bein.  Section,  IS'JG. 

The  value  of  acetylene  as  an  illuininaiit.  and  the  discovery 
of  its  ready  production  from  calcium  carbide,  have  led  to 
the  manufacture  of  this  gas  in  some  quantity  ;  and  acetylene 

will  probably  be  dealt  with  in  still  larger  volume  in  the  near 
future.  It  becomes,  therefore,  important  to  devise  methods 
of  detecting  its  presence  in  the  air,  arising  from  leakage  and 
escape,  and  to  measure  the  percentage  of  the  gas  present  at 
any  place.  It  is  also  important  to  ascertain  what  propor- 
tions of  the  gas,  when  present  in  mixture  with  air,  will  lead 
to  explosion  if  the  mixture  should  be  kindled. 

The  detection  of  small  proportions  of  the  gas  will  not  be 
readily  effected  by  its  smell  when  it  is  prepared  in  a  state 
of  purity.  At  present  the  smell  is  made  much  more  pro- 
nounced by  the  impurities  which  the  commercial  gas 
contains.  Further,  the  smell  will  not  in  any  case  furnish  a 
means  of  measuring  the  proportion  present  in  the  air.  The 
method  applied  by  the  writer  to  the  detection  and  measure- 
ment of  fire-damp  and  coal-gas  in  the  air,  however,  serves 
for  detecting  and  measuring  acetylene  as  well.  A  small 
hydrogen  flame,  set  to  either  5  or  10  mm.  in  height,  as  may- 
be necessary,  shows  a  pale  but  well-defined  "  cap  "  in  air 
containing  any  proportion  of  acetylene  below  the  lowest 
explosive  proportion.  When  the  hydrogen  flame  is  exposed 
to  the  air  to  be  tested  for  acetylene  in  a  darkened  space,  it 
is  at  once  tinged  yellowish-green.  The  bluish  pale  cap  has 
the  following  heights  with  varying  proportions  of  acetylene. 
when  the  hydrogen  flame  is  Id  mm.  in  height  :  — 

0*25  per  cent,  gives  17  mm.  cap. 
O'SO  „  „      IS)    ,. 

1-00         „  „      2S    „ 

irim       „        „     48   „ 
When  the  hydrogen  flame  is  reduced  to  5  mm.  : — 
2' JO  per  cent,  gives  5.J  turn,  cap. 
8'75         „  „      79    „ 

A  convenient  portable  form  of  apparatus  was  shown  by 
the  writer,  which  enabled  air  to  be  passed  readily  over  the 
standard  hydrogen  flame  in  a  darkened  vessel,  and  which 
quickly'  furnished  the  reading  of  the  height  of  the  cap. 

In  determining  the  limits  of  explosibility,  when  acetylene 
is  mixed  in  gradually  increasing  proportion  with  air  and 
kindled,  the  writer  adopted  a  simple  method,  referred  to  at 
the  last  meeting  of  the  Brit.  Assoc.  (1895).  It  was  found 
that  air  must  contain  at  least  3  per  cent,  of  acetylene  before 
it  can  be  kindled  by  a  flame  and  the  mixture  caused  to  burn 
throughout.  As  the  proportion  of  acetylene  is  increased, 
the  explosive  character  is  augmented.  When  22  per  cent, 
of  acetylene  are  present,  carbon  begins  to  separate  during  the 
burning.  The  amount  of  carbon  which  separates,  increases 
until  the  explosive  character  of  the  mixture  disappears. 
This  point  is  reached  when  82  per  cent,  of  acetylene  are 
present  in  the  air. 

The  limiting  percentages  in  air  which  are  explosible,  are 
accordingly  as  follows,  and  may  be  compared  with  those 
already  determined  by  the  writer  for  other  combustible 
gases : — 

Acetylene 3  to  82 

Hydrogen 5  to  72 

Carbon  monoxide 13  to  75 

Ethylene 4  to  22 

Methane 5  to  13 

It  will  be  seen  that  acetylene  gives  a  wider  range  of 
explosive  proportions  than  any  other  of  these  gases  does. 
Probably  this  is  due  to  its  endothermic  nature,  which  leads 
to  the  gas  being  able  to  generate  heat  by  its  own  decompo- 
sition. Heat  thus  generated  would  undoubtedly  aid  in 
causing  explosion,  and  would  thus  extend  the  limits  of 
explosive  mixtures. 


Welsbach  Incandescent  Light.  Sohren.  J.  fiir  Gasbe- 
lcuchtung,  1896,  39,  [34]  and  [35],  545—550  and  561— 
566. 

When  the  Auer  von  Welsbach  incandescent  light  first  came 
before  the  public,  about  the  middle  of  the  year  1886,  it  gave 
an  illuminating  power  of  about  14  candles  with  an  hourly 
consumption  of  2"  8  cb.  ft.  of  gas,  or  5  candle  power  per 
cb.  ft.  per  hour.  The  mantles  were  composed  of  various 
mixtures  of  the  oxides  of  zirconium,  lanthanum,  yttrium, 
magnesium,  thorium,  cerium,  &c.  They  were  so  fragile 
a/id  the  illuminating  power  was  so  little  better  than  that 
given  by  the  ordinary  burner,  that  it  was  not  until  1891, 
when  Welsbach  had  further  perfected  his  invention,  that  the 
new  light  really  attracted  public  attention.  The  illumi- 
nating power  had  then  increased  to  about  50  candles,  with 
an  hourly  consumption  of  3' 5  cb.  ft.,  or  14  candles  per 
cb.  ft.  per  hour,  and  the  mantles  lasted  for  about  800  hours. 
A  more  recent  development  has  been  the  alcohol  incandescent 
lamp,  suitable  for  districts  where  no  gas  supply  is  available. 

The  author  discusses  the  various  forms  of  burner  used 
for  incandescent  gas  lighting.  The  most  noteworthy  recent 
improvements  consist  in  arrangements  for  regulating  the 
air  supply  to  the  burner,  and  for  effecting  a  very  thorough 
mixture  of  the  air  and  gas  before  the  latter  is  burnt. 

In  making  the  mantle,  a  tubular-formed  fabric  of  the 
purest  cotton,  free  from  ash,  is  used,  and  is  first  thoroughly 
purified  by  means  of  hydrochloric  or  hydrofluoric  acid.  It 
is  then  impregnated  with  "  lighting  fluid,"  consisting  of  a 
solution  of  the  nitrates  of  the  rare  earths  ;  and  one  end, 
which  is  to  constitute  the  upper  end  of  the  mantle,  is 
treated  to  another  impregnation,  either  with  the  fluid  or 
with  solution  of  aluminium  and  magnesium  nitrates,  &c,  in 
order  to  strengthen  it.  After  drying,  the  upper  end  of  the 
fabric  is  drawn  together  somewhat,  by  means  of  asbestos 
thread,  the  whole  is  suspended  from  a  holder,  and  the 
cotton  burned  away,  leaving  a  skeleton  of  the  oxides.  The 
average  weight  of  an  impregnated  mantle  is  5*123  grms. ; 
after  "  burning  off,"  0-6SQ  grm.  ;  and  the  available  super- 
ficies is  54  sq.  cm.,  of  which  45  sq.  cm.  act  as  glowing 
surface. 

According  to  Welsbach's  first  patent,  mantles  for  emitting 
white  light  consist  of  various  mixtures  of  lanthana,  yttria, 
zireonia,  and  magnesia,  neodymia  being  added  to  produce 
yellow  light,  and  erbia  to  produce  greenish  light.  His 
second  patent  claims  the  use  of  thoria  in  such  mixtures  as 
the  above,  and  the  use  of  ceria  to  produce  an  intense 
yellow  light  :  it  also  claims  the  use  of  niobates,  tantalates, 
silicates,  titanates,  and  phosphates  of  thorium,  zirconium, 
and  magnesium  for  strengthening  the  contracted  part  of 
the  mantle,  and  the  use  of  ammonium  nitrate  in  the  fluid 
to  expedite  the  "  burning  off."  A  later  patent  claims  the 
use  of  thoria  mixed  with  uranium  oxide  in  making  mantles. 
According  to  Mackean  (this  Journal,  1891,  196),  the 
individual  pure  oxides  give,  with  a  consumption  of  3-0* 
cb.  ft.  of  gas  per  hour,  at  a  pressure  of  1  in.,  the  following 
results  : — 

Lanthana 22'."- candle  power:  light,  white. 

Zhconia  12"2  „  „     white. 

Thoria 25'0  „  „     bluish  white. 

Yttria 19*8  „  .,     yellowish  white. 

Ceria 4'0  „  „     nearlyred. 

It  is  therefore  evident  that  the  extraordinary  illuminating 
power  of  the  Welsbach  light  is  not  due  to  one  of  the 
oxides  alone,  but  to  certain  mixtures  of  them. 

The  chief  sources  cf  the  rare  earths  aieorthite  aniallanite, 
containing  10 — 20  per  cent,  of  cerous  oxide,  3  per  cent,  of 
yttria,  10  percent,  of  lanthana,  some  erbia,  &c. ;  gadolinite, 
with  yttria,  lanthana.  cerous  oxide,  erbia,  &c. ;  xenotime, 
with  62  per  cent,  of  yttria.  1 1  per  cent,  of  cerous  oxide,  27 
per  cent,  of  phosphoric  acid  ;  euxenite,  with  31  per  cent. 
of  niohic  acid,  18  per  cent,  of  yttria,  2  per  cent,  of  cerous 
>  oxide,  Sec.  (according  to  other  analyses,  containing  still 
more  Nb;05  and  5T203) ;  yttrotantalite,  with  19  per  cent. 
of  yttria,  &c. ;  fergusonite  and  tyrite,  with  48  per  cent,  of 
niobic  acid,  46  per  cent,  of  yttria,  and  4  per  cent,  of 
cerous  oxide;  cerite,  with  13  per  cent,  of  cerous  oxide, 
aud  8  per  cent,  of  lanthana  and  didymia  ;  zircon,  with  57 
per  cent,  of  zireonia,  tantalic  acid,  &c. ;  aud  monazite,  with 
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cerous  oxide,  lanthana,  &c.  These  minerals  contain  but 
little  thoria,  ami  are  very  scarce,  and  accordingly  very 
expensive.  Thoria  was  obtained  at  liist  from  thorite  and 
orangite,  which  occur  as  small  crystals  scattered  through 
Norwegian  igneous  rocks,  and  contain  on  an  average  73  per 
per  cent,  of  ThOs,  17  per  cent,  of  Si(  Ij,  and  10  per  cent,  of 
water.  These  minerals  are,  however,  so  extremel)  rare,  as 
is  also  aeschynite  (which  contain-  15  per  cent,  of  Th(  >.,), 
thai  some  other  source  had  to  be  found  to  meet  the 
demand  for  thoria.  Monazite  lias  met  the  want  :  it  is  a 
mineral  occurring  in  large  quantities  in  the  gneiss  and 
granit.-s  of  the  Brazilian  coast  and  in  the  river  sands  of 
North  and  South  Carolina  and  Canada.  .Monazite  contains 
about  :i  to  1  per  cent,  of  ThOj,  and  the  sand  at  present 
shipped  to  Furope  consists  of  70  per  cent,  of  monazite, 
mixed  with  zircon,  xenotime,  ilmenite,  magnetite,  gravel, 
and  organic  matter.  Drossbaeh  found  in  Brazilian  mona- 
zite GO — 70  per  cent,  of  cerous  oxide,  0-5  to  1  •.")  per  cent 
of  thoria,  and  erbia,  with  other  oxides  of  the  yttrium  group. 
Fresh  sources  of  monazite  are  continually  being  discovered, 
and  the  price  of  sand  containing  70  per  cent,  of  monazite 
is  about  30/.  per  ton  f.o.r.  in  N.  Carolina,  'All.  per  ton 
f.o.b.  New  York,  or  IS/,  per  ton  c.i.f.  Hamburg, 

Analyses  of  mantles  made  by  the  German  Incandescent 
Gas  Light  Co.  having  shown  that  the  prescriptions  of 
Welsbach's  patents  were  not  being  exactly  followed,  but  that 
the  mantles  consisted  chiefly  of  thoria,  with  about  1  to  - 
per  cent,  of  ceria,  a  great  number  of  competing  com- 
panies have  been  manufacturing  mantles  of  similar  com- 
position, on  the  supposition  that  such  prescriptions  were  not 
protected  by  Welsbach's  patent,  so  that  there  are  now  about 
74  manufacturers  of  incandescent  burners  in  Germany.  The 
prices  have  accordingly  been  much  reduced,  and  in  the 
endeavour  to  obtain  a  still  cheaper  form  of  mantle, 
Haitiuger  has  patented  a  combination  of  alumina  and  oxide 
of  chromium.  Much  costly  litigation  has  been  entered 
upon  bv  the  competing  companies  in  endeavouring  to  pro- 
cure the  revocation  of  Welsbach's  patents,  and  the  decision 
of  the  Supreme  Court  has  turned  out  much  to  Welsbach's 
disadvantage. 

The  concluding  part  of  this  paper  is  devoted  to  a  descrip- 
tion of  the  author's  experiments  in  choosing  a  suitable 
brand  of  iucandescent  burner  for  the  gasworks  at  Bonn, 
and  a  general  discussion  on  street  lighting,  bye-pass  lighting, 
glass  and  mica  chimneys,  &e. — H.  B. 

Thorium  Nitrate,  Commercial  Investigation  of.  The 
Separation  of  Thorium  and  Cerium.  It.  Fresenius  and 
E.  Hint/,     /'cits.  Anal.  Chem.  189G,  35,  525. 

From  the  results  of  analyses  of  incandescent  mantles  and 
of  commercial  thorium  nitrate,  the  following  conclusions 
are  drawn: — (a.)  The  mantles  containing  least  ceria,  are, 
nei  irtheless,  appreciably  richer  therein  than  the  most 
impure  commercial  thorium  nitrate  reputed  to  be  richest  in 
ceria.  In  the  mean,  the  mantles  examined  contained  1  per 
cent,  of  ceria.  which  is  about  five  times  the  amount  found  in 
the  most  impure  thorium  nitrate.  (  h. )  Thus  the  ceria  found 
in  the  mantle-  cannot  be  regarded  as  an  impurity  due  to 
the  use  of  commercial  thorium  nitrate,  hut  must  either,  al 
hast  in  part,  have  been  added,  or  must  occur  in  the  mantles 
through  the  use,  unintentional  or  not,  of  a  correspondingly 
impure  thorium  nitrate  rich  in  cerium. 

Ill  ratios  of  the  two  earths  in  the  mantles  varied  between 
2 -02  grms.  of  ceria  to  96" 42  grms,  of  thoria,  and  0*38  gnu. 
of  ceria  i"  98*91  grms.  of  thoria.  By  an  analysis  executed 
in  the  following  manner  on  two  mixtures  of  this  composition, 
it  was  shown  thai  such  amounts  of  ceria  can  be  separated.  A 
solution  containing  13*890  grms.  of  thoria  and  0'  2910  grin. 
of  cena.  was  diluted  to  I  litres,  and,  after  addition  of  sodium 
thiosulphate,  heated  to  boiling.  The  precipitate  "as  filtered 
off  and  washed,  the  filtrate  precipitated  bj  ammonia,  this 
precipitate  filtered,  washed,  dissolved  in  hydrochloric  acid, 
ami  the  solntion  evaporated,  The  residue  was  dissolved 
in  water  and  a  little  hydrochloric  acid,  and  the  solution 
again  boiled  with  thiosulphate,  the  small  precipitate  so 
obtain  d  filtered  oil',  the  filtrate  precipitated  by  ammonia, 
and  tin  previous  treatment  repeated,  Finally,  the  precipi- 
tate "a  dissolved  in  nitric  acid,  the  solution  evaporated,  and. 
the  aq  ation  of  the  residue  precipitated   by  oxalic 


acid,  the  precipitate  ignited  and  weighed.  The  cerium 
dioxide  so  obtained  still  contained  0*0021  grm.  of  thoria; 
after  correcting  for  this,  the  weight  of  ceria  found  was 
0*2852  grm.,   as   compared  with   0*2910  grm.   taken.      A 

similar  result  was  obtained  with  a  solution  containing  the 
earths  in  the  other  ratio  given.  (See  Ibis  Journal,  1896, 
675.) 

The  final  conclusion  is  that  thorium  nitrate  can  now  he 
prepared  in  a  more  pure  state  than  that  used  in  the  manu- 
facture of  mantles,  and  that  either  cerium  is  added  to  the 
impregnating  liquid  or  a  thorium  nitrate  rich  in  cerium  i> 
intentionally  employed. — A.  C.  W. 

Petroleum:  Raising  tin  'Flashing  Point  v.  Improved 
Lamps.  Chem.  Kev.  Fett-  u,  Harz  Ind.  3,  [47],  177— 
183. 

With  reference  to  the  objections  that  have  been  urged 
against  the  possibility  of  regulating  the  sale  of  "  sale  " 
lamps,  the  opinion  is  expressed  that  there  conld  he  little 
difficulty  in  prescribing  that  each  lamp  should  be  provided 
with  a  lengthened  wick-duct,  reaching  to  the  bottom  of  the 
receiver  and  so  cutting  off  communication  with  the  external 
air.  It  is  also  pointed  out  that  the  use  of  high  test  oil 
would,  by  reason  of  the  decreased  capillarity  of  the  heavy 
oils,  necessitate  a  modification  of  the  lamps  iu  the  direction 
of  shallower  receivers,  in  addition  to  the  provision  of  a 
stronger  draught  to  ensure  complete  combustion. 

An  exception  to  the  general  rule  that  an  increase  in  the 
flashing  point  is  attended  with  a  more  rapid  rateof  deer, 
in  the  flame  of  the  lamp,  is  afforded  by  an  expensive  "safety 
oil  "  sold  in  Austria,  which,  with  a  specific  gravity  of  n  ■  77s. 
has  a  Hashing  point  of  41  ^  C.  (Abel).  This  oil,  howet  er, 
in  experiments  made  with  a  "Reform  Cosmos"  burner, 
giving  a  70-mm.  flame,  was  consumed  at  a  gri  ater  rate  per 
hour  (40  grms.)  than  a  Roumanian  oil  of  sp.  gr.  0*8295 
and  Hashing  point  21*5°  Abel  17  rn  i,  tested  under 
identical  conditions.  A  third  oil  (sp.  gr.  0*826  ■  flashing 
point  28*5  i  >  Inline  1  at  the  rate  of  37  •.">  grms.  per  hour. 
A  1 1 ussian  oil,  also  subjected  to  the  same  test,  behaved  as 
follows  : — 

(a.)  Oil  of  sp.  gr.  0*8*20  and  flashing  point  2S"  C. 
Consumption,  38  grms.  per  hour. 

(6.)  Sameoil  with  1  per  ceut.  of  benzine  (0*768)  \ 
0*8195,  flashing  point  28*5    ( '.     Consumption    10*8  grms. 

(c.)  Same  oil  with  5  per  cent,  of  benzine ;  sp.  gr.  0*8187, 
flashing  point  21D  C.     Consumption,  43  grm^. 

With  the  safety  oil,  the  curve  of  illumination  roserapidlv, 
and  then  remained  fairly  stationary,  hut  in  the  case  oi 
second   aud   fourth    oils,  it    declined    after   attaining    the 
maximum. 

The  conclusion  drawn  by  the  writer  is  to  the  effect  that 
light  oils  with  high  flashing  point  can  but  seldom,  and 
heavj  oils  never,  be  burned  in  ordinary  lamp-,  and  that  a 
reconstruction  of  the  lamp  being  necessary,  it  may  *josl 
well  be  effected  in  such  a  manner  that  Low-tesi  oil  can  be 
burned  with  safety.  Furthermore,  in  addition  to  the  in- 
creased cost  of  high-test  oil,  the  larger  quantity  burned  per 
hour  entails  an  additional  expense  on  the  consumer., — C.  S. 

Petroleum,  Trial  of,  as  Fuel  for  Boilers,  with  Movable 
Hearths,  conducted  at  the  Worhsof  Weyher  and  liich- 
inoiid.  Ltd.  L.  I.,  Chatelier.  Huh.  de  la  Sue.  d'En- 
conrage nt,  1896,  8,  I  169—1174. 

Tin:  tii-i    i  ma  le  with   a   boiler   heated  from  a 

concentric    movable   combustion    chamber   of    sheet   iron, 

Fig.  1. 
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protected  internally  by  an  arched  lining  of  refractory  bricks, 

and  supplied  with  air  through  openings  in  a  floor  within  the 
chambers,  in  which  the  bricks  arc  arranged  as  shown  in 
Fig.  1;  air  is  also  admitted  to  the  fire   space  beyond  the 

Fig.  2. 
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movable  chamber  through  orifices  (Fig.  2)  in  the  grill  it 
The  chamber  is  constructed  in  two  parts,  1-1  metre  and 
0'6  metre  respectively  in  length,  and  the  shorter  part,  being 
movable,  admits  of  modifying  the  total  length  at  pleasure. 
The  grill  had  three  ranges  of  thin  bevelled  brie'.-,  arranged 
"™  chicane,"  so  that  the  air -paces  admitted  of  ready 
idjustment,  and  also  so  that  the  direction  of  the  air  currents 
should  be  nearly  at  right  angles  to  the  jets  of  petroleum 
and  steam.  The  boiler  experimented  with  was  one  of  a 
pair,  coal  being  used  in  heating  the  other.  The  i  ontents  of 
the  boiler  was  4,450  litres,  containing,  at  medium  level, 
3,450  lines  of  water.  Crude  American  petroleum  of  0"910 
density  was  used.  The  burner  was  of  the  pulverising 
injector  type  (Fig.  3),  the  central  tube  A,  contracted  at  its 

Fig.  3. 


Vf* 


opening,  giving  passage  to  steam,  while  petroleum,  pre- 
viously heated  to  40° — 50°  C.  by  passage  through  a  water- 
jacket  kept  at  100°  by  communication  with  one  of  the 
boilers,  enters  at  li,  mingling  in  the  annular  tube  with  the 
air  entering  at  C.  A  metal  deflector  E,  has  a  concave 
surface  presented  towards  the  jet,  and  facilitates  the  mixture 
of  the  petroleum  and  air.  Another  form  of  deflector  in 
sheet-iron,  a  trapeze  in  vertical  section,  and  widening 
towards  the  mouth,  is  also  shown.  The  cistern  containing 
the  petroleum  is  placed  at  such  a  height  as  to  give  a  pressure 
at  the  tuyere  of  0"3  kilo.  The  tube  conveying  the  petroleum 
is  of  31  mm.  internal  diameter,  and  that  carrying  the  steam 
is  of  12  to  15  mm.  diameter,  and  in  part  of  its  length  the 
steam  is  superheated  by  passage  through  one  of  the  tubes  of 
the  seeoDd  generator,  previously  put  under  pressure.  The 
total  section  of  holes  for  admission  of  air  to  the  chamber  was 
7  square  decimetres  for  a  chamber  1  •  5  metre  long. 


The  results  of  a  three  hours'  trial  were  that  10-25  kilos, 
of  water  were  vaporised  per  kilo,  of  petroleum  consumed. 
During  this  trial,  the  temperature  in  the  furnace,  behind  the 
generator  and  above  the  register,  was  from  210'6° — 235°  C, 
and  a  constant  pressure  of  6  kilos,  was  maintained.  In  sub- 
sequent trials  a  better  result  was  obtained  by  bringing  the 
burner  and  its  deflector  nearer  to  a  horizontal  position  than 
at  first,  a  vaporisation  of  126  kilos,  of  water  per  kilo,  of 
petroleum  consumed,  at  a  rate  amounting  to  500  kilos,  of 
water  vaporised  per  hour,  being  attained.  The  temperature 
taken  in  the  combustion  chamber  by  the  Le  Chatelier 
pyrometer  varied  between  900°  and  950  C.  ;  the  maximum 
attained  at  the  back  of  the  boiler  was  250°.  The  corre- 
sponding temperatures  for  the  companion  boiler,  heated  by 
the  combustion  of  coal,  were  respectively  800°  and  226°. 

The  tube  combustion  chamber  was  afterwards  shortened, 
by  means  of  its  movable  piece,  by  0-  4  metre,  and  the  section 
of  air  holes  diminished  to  5'5 — 6"0  square  decimetres  of 
total  section,  when  it  was  found  possible  to  increase  the 
consumption  of  the  petroleum  up  to  15  to  50  litres  per 
hour,  while  the  time  necessary  to  raise  the  pressure  in  the 
boiler  was  reduced  to  little  oyer  an  hour.  These  later 
trials  gave  a  production  of  514  kilos,  of  steam  per  hour,  or 
14-2  kilos,  per  square  metre  of  heating  surface,  each  kilo, 
of  petroleum  volatilising  12"3  kilos,  of  water.  The  highest 
temperature  obtained  in  the  hearth  was  850  .  and  230°  to 
235  at  back  of  the  boiler.  The  rate  of  combustion  was 
regulated  according  to  the  character  of  the  smoke  issuing 
from  the  chimney;  normally,  a  slight  yellowish  smoke, 
the  appearance  of  any  black  smoke  requiring  correction. 
It  was  found  necessary  to  place  a  filtering  screen  in  the 
petroleum  reservoir,  to  prevent  clogging  of  the  burner. 

Conclusions. —  It  results  from  these  experiments  that, 
under  the  specified  conditions  of  working,  namely,  the 
charge  of  petroleum,  reheating,  superheating,  dimensions 
of  the  hearth,  access  of  air,  &c,  it  is  possible  to  vaporise 
12'5  kilos,  of  water  per  kilo,  of  petroleum.  The  volume 
of  air  required  for  the  combustion,  deduced  from  the 
chemical  composition  of  the  petroleum,  may  be  taken  as 
equal  to  25  cubic  metres  per  kilo,  of  the  combustible, 
and  the  air  openings  of  the  ash-pit  door  and  grill  need 
to  be  so  regulated  as  to  obtain  a  speed  of  air  current 
of  between  45  and  6*5  cubic  metres  per  second.  It 
will  be  understood  that  these  figures  are  not  to  be  taken 
as  absolute  ;  that  they  depend  upon  the  installation  and 
the  trials  made  as  described,  and  the;  may  be  considerably 
modified  under  changed  conditions,  such  as  in  working 
with  apparatus    of  a  different   type,  en   if  of  similar 

type,  but  of  different  force.  These  results  confirm  preceding 
conclusions  :  that  the  vaporising  power  obtained  with  coal 
anil  with  tin'  heavy  petroleum  mis  arc  tensility  proportional 
to  the  calorific  power  of  these  Juris,  which  is.  roughly,  in 
the  relation  of  1  to  1-5  for  the  ease  considered.  In  the 
course  of  the  trials,  11,000  calories  have  been  taken  as  the 
figure  representing  the  calorific  power  of  the  petroleum 
oil  used.  Hence  it  may  be  seen  that  the  utilisation,  in  per 
cents,  of  the  total  heat,  is  sensibly  the  same  in  both  methods 
of  heating,  whether  it  bs  with  coal  or  with  the  heavy 
petroleum  oils. 

A  further  trial  is  described  with  a  semi-portable  machine. 
No.  3,  of  10  horse-power,  in  which  the  consumption  of 
petroleum  proved  to  be  1*785  kilos,  per  horse-power  per 
hour,  agreeing  closely  with  an  estimate  previously  made, 
based  upon  the  usual  consumption  of  coal  in  working  the 
boiler. — E.  S. 

Ethylene,  Estimation  of,  in  Gaseous  Mixtures.   P.  Fritzsche. 
Zeits.  f.  ang.  Chem.  1896,  156. 

See  under  XXIII., pagt  715. 

Petroleum  in  Canada.     Ironmonger,  Oct.  3,  1896,3. 
See  under  Trade  Rep.,  page  752. 

Acetylene  for  Lighting.     Chem.  and  Drug.,  Oct.  17,  1896, 
580. 

See  under  Trade  Rep.,  page  753. 
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PATENTS. 

Refractory  Substances  [Pencils  for  Arc  Lights],  Imjits. 
in  the  Manufacture  of,  and  Apparatus  therefor. 
K.  A.  Pellet,  Paris.     Eng.  Pat.  15,103,  Aug.  10,  L895. 

Magnesia,  derived  from  strongly  heated  magnesium 
carbonate,  is  moulded  under  gnat  pressure  into  blocks  or 
pencils  of  suitable  form,  which  are  packed  into  a  crucible 
in  alternate  layers  with  charcoal.  The  crucible,  closely 
covered,  is  heated  by  the  combustion  of  gas  carbon  or 
graphite  in  a  furnace,  the  inner  wall  of  which  is  built  up  of 
magnesium  carbonate  moulded  into  bricks,  the  outer  wall 
being  of  fireclay  bricks  and  the  interval  rilled  in  with 
charcoal  and  covered  with  earth.  After  long-continued 
heating  to  the  highest  attainable  temperature,  the  fire  is 
allowed  to  die  out,  and  the  furnace  i-  sealed  until  it  is 
cold,  'flu'  inner  wall  of  magnesian  bricks,  after  being  thus 
heated,  furnish  the  magnesia  from  which  the  pencils  are 
moulded  for  the  next  charge.  Magnesia  blocks  or  pencils 
thus  prepared  are  used  in  arc  lamps  in  such  manner  that 
the  carbons  of  a  lamp  bear  against  the  magnesia  block  placed 
between  them,  the  pressure  being  maintained  by  means  of 
a  weight  or  spring,  thus  dispensing  with  complex  apparatus. 

— E.  S. 

Gas  [from  Coal,  Coke,  Petroleum,  and  Water"],  Impts.  in 
the  Manufacture  of.  T.  (I.  McEwen,  Leytonstone. 
Eng.  Pat.  15,366,  Aug.  15,  1895. 

The  coal  is  fed  into  a  closed  furnace  and  passes  down  over 
two  inclined  planes,  losing  its  volatile  matter  in  transit,  and 
falling  into  the  fire  below  in  the  condition  of  coke.  The 
vapours  from  a  mixture  of  oily  matters  and  water,  heated  in 
a  saddle  boiler  over  the  fire,  escape  and  miDgle  with  the 
products  of  combustion  in  a  brick  chequer- work  flue,  whence 
they  pass  over  the  coal  on  the  upper  incline  and  effect  it- 
distillation.  Thence  they  are  led  downwards  through  a 
second  chequer-work  of  firebrick  (on  to  which  is  sprayed 
hydrocarbon  oil  to  further  enrich  the  gas),  then  upwards 
through  a  third  chequer-work,  and  down  through  a  chequer- 
work  pile  of  firebtick  to  the  outlet. — C.  S. 

Fluid  Hydrocarbons  for  Lighting  and  Heating  Purposes 

[  Vapour  /turners'],  Impts.  in  and  relating  to  Apparatus 
for  the  Burning  of.  P.  C.  Tennant,  Hishopsgate,  London, 
ami  A.  II.  Crockford,  Dartford,  Kent.  Eng.  Pat.  16,515, 
Sept.  3,  18'J5. 

The  apparatus  is  designed  to  produce  a  vapour  burner  or 
"  industrial  lamp "  which  shall  efficiently  burn  the  lower 
grades  of  petroleum  oils,  such  as  heavy  or  crude  petroleum, 
or  tar  oil  from  gasworks.  Reference  is  made  to  two  previous 
patents,  Nos.  235  and  9305  of  1895.  The  vaporising 
chamber  consists  of  tubes  or  passages  which  cross  or  inter- 
sect  each  other  between  the  inlet  and  outlet  j  assages,  four 
pairs  being  illustrated.  A  wind  guard  or  ignition  tube 
is  adjustably  mounted  between  the  nozzle  jet  and  the 
vaporiser.  The  oil-supply  vessel  is  arranged  approximately 
at  an  angle  of  15  to  the  axis  of  the  burner  bead,  being 
mounted  in  a  tubular  piece  or  chamber  at  the  upper  end 
of  the  stand  pipe,  SO  that  it  can  be  turned  about  its  axis. 

—  K.  S. 

Petroleum    [Injection  with  Air  and  Superheated   Steam] 
Burning  Furnace.     W.  T.  Chamberlain  and  C.  B.  Beebe, 
Do,;,  of  Norwich,   IS. A.     Kng.   Pat.   14,405,  June  30, 
I  $90] 
!  MIS  Invention  relates  to  tin-  feeding  and  distributing  of  oil 
in   petroleum-burning   furnaces,   the   oil   as  it   enters   the 
combustion  I  lumber  being  mixed  freely  with  air  and  super- 
heated -team.    The  combustion  chamber  is  supported  within 
the  boiler  bv  a  large  number  of   hollow  stay  bolts,  the  outer 
ends  of  which  are  all  connected  to  the  oil-supplj  pipe,  while 
the  inner  ends  are  preferably  covered  with  very  line  wire 
gauze.     A  pipe  lead-  superheated  steam  from  the  dome  to 
a  -mall  chamber  beneath  the  combustion  chamber.     This 
i  connected  to  the  combustion  one  by  hollow 
bolts,  through  the  centre  of  which  pass  smaller  tube-  open 
external!}    to  'he   atmosphere,  whereby   both   superheated 
-team  and  air  pass  free!}  in  tine  -treanis  into  the  combustion 
chain'  they  meet  the  oil  -pray-. — li.  S. 


Liquid  Hydrocarbons,  in  Conjunction  with  on  Incandescent 
Hood  or  Mantle,  to  Produce  an  Tncandesci  m  Oil  Burner ; 
Method  ami  Means  of  Burning.  W.  Darby,  J.  Darby, 
and  J.  II.  Ptincliard,  till  of  Peutouville,  Loudon.  Eng. 
Pat.  16,716,  Sept.  6,  1895. 

The  object  of  this  invention  is  to  modify  tin  oil  lamp  so  that 
it  can  be  used  with  ti  Welsbach  or  like  mantle.  The  oil  is 
vaporised,  and  mixed  with  a  large  proportion  of  air  before 
it  reaches  the  mantle,  where  the  full  combustion  takes  place. 
To  accomplish  this,  the  usual  circular  wick  lias  tin  inner  and 
an  exterior  wick  tube,  with  both  of  which  it  i-  in  combination. 
Within  the  former  of  these  wick  tubes  is  a  projecting 
|  perforated  cylinder  allowing  air  to  pass  to  the  wick  from 
I  the  central  and  air  tube.  Above  the  wick  arc  two  other 
perforated  air  tubes,  one  a  little  above  and  to  the  outside 
thereof,  the  other  higher  up  and  towards  the  centre.  The 
latter  carries  a  perforated  rose,  upon  which  the  crutch 
supporting  the  mantle  is  placed.  This  arrangement  and 
connection  of  wick  with  wick  tube-,  and  perforated  cylinders, 
j  and  these  with  the  air  supply,  is  for  the  purpose  of  "  pro- 
ducing and  regulating,  first,  the  partial  combustion  of  the 
oil  at  the  wick  -,  and,  secondly,  the  complete  combustion 
withiu  the  mantle  of  the  gases  produced  by  such  partial 
combustion." — R.  S. 

Buiisen  Burners,  Incandescent  Burners,  and  the  like; 
Impts.  in.  W.  1'.  Thompson,  Liverpool.  Erom 
A.  Bandsept,  Brussels.  Kng.  Pat  17,927, Sept. 25,  1895. 
With  the  object  of  increasing  the  intimacy  of  the  mixture 
of  air  and  gas  in  the  burner,  ami  so  abolishing  the  internal 
cold  zone  of  the  Hun-en  flame,  the  inventor  employs  a 
series  of  fixed  (gauze)  or  movable  (fan)  atomiser- tit  the 
nozzle  of  the  burner,  and  maintains  the  speed  of  the  gas 
current  by  means  of  several  tuyeres  of  increasing  size  in  the 
lower  part  of  same,  the  air  supply  entering  by  way  of 
a  number  of  perforation-  in  the  -  irrounding  wall  of  the 
burner. 

For  the  purpose  of  incandescent  lighting,  a  smaller  supply 
of  gas  is  admitted  than  for  heating,  anil  the  tuyeres  are 
modified  so  as  to  obviate  the  destruction  of  the  mantles  by 
too  excessive  heat. — C.  S. 

Incandescing    Mantles.  Impts.  in  Malt  rials    ["  Magnesium 
( 'uleite  "  i  for,  ami  Processes  tor  manufacturing  tie 
W.  L.  Yoelker,   Elizabeth,  New  Jersey,    U.S.A.     Eng. 
Pat.  17,11)4,  Aug.  4,  1896. 

A  solution  of  equivalent  proportions  of  calcium  and 
magnesium  nitrate  is  evaporated  to  dryness  and  heated  until 
decomposed.  If  a  yellow  tinge  of  light  be  desired,  one- 
eighth  of  1  per  cent,  of  cerium  nitrate  i-  added  to  the 
original  mixture  ;  or  to  obtain  a  ruddy  tinge,  the  same 
proportion    of  chromium    nitrate.      The    mixed   oxide-    an 

fused  in  an  electric  furnace  having  a  thirl,  interior  lioiug  of 
pure  lime.  The  fused  oxides  flow  into  a  mould  or  open 
vessel  beneath,  while  the  charge  within  the  furnace 
descend-  by  gravity  towards  the  electrodes.  The  fused 
mass  is  finely  ground  and  worked  up  with  a  viscous 
compound,  and,  after  lulling,  is  subjected  to  prolonged 
pressure  at  about  110  P.  It  is  then  rolled  into  sheets  oi 
drawn  into  threads  tor  forming  mantle.-.  A  mixture  of  one 
part  each  of  camphor  and  gun-cotton,  and  40  parts  of  oil  of 
cassia,  with  four  parts  of  sulphuric  acid,  i-  made  and  forms 
the  viscous  material;  one  part  of  this  mixture  i- combined 
with  three  parts  of  the  calcium-magnesium  oxides,  an  1 
treated  a-  desoribed.— E.  S. 

Carbonic  Acid  Gas,  Impts.in  the  Manufacture  of ,  by  tin 
Utilisation  of  Waste  Products  /'induced  in  making 
Calcium  and  other  Carbides,  II.  S.  Elworthy,  Bandra, 
Bombay,  and  I'.  D.  Henderson,  London.  Eng.  Pat. 
19,445,  Oct.  16,  1895. 

Si  i  under  VI I.,  page  719. 

Gas  Producer  [Gas  from  Smalls  ami  Dust  .  An  Improved, 

A.  Clouard,  Caen,  France,      fug.  Pal    20,430,  Oct.  29, 

1895. 

Tin-  product  r  I-  designed  for  the  preparation  of  permanent 

combustible  gases,  chief!)    from    rich   small   and    dust   coal. 
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The  principle  of  the  method  consists  in  the  introduction  of 
a  current  of  steam  and  air  at  two  different  levels  in  the 
(vertical)  furnace — one  to  maintain  the  combustion  of  the 
fuel,  aiid  the  other  to  assist  the  distillation  of  the  upper  layers 
of  coal.  The  product?  of  distillation  are  returned  through  a 
side  flue  to  the  centre  of  the  furnace,  where,  meeting  the 
downward  portion  of  the  upper  current,  the  tars,  &c,  are 
decomposed  into  permanent  gases,  and  the  whole  of  the  pro- 
ducts of  distillation  and  combustiou  escape  through  a  side 
outlet  at  a  somewhat  lower  level.  When  the  coal  is  very  rich, 
a  current  of  air  is  admitted  into  the  furnace  on  the  same  level 
as  the  returned  products  of  distillation,  to  assist  in  their 
decomposition  by  aiding  the  combustion  of  the  coke  at  that 
level.  The  mass  of  coke  formed  in  the  upper  section  of  the 
furnace  continually  requires  breaking  up — an  operation 
effected  by  a  stoking  fork  suspended  in  the  head  of  the 
retort,  and  caused  to  descend  automatically  by  a  hydraulic 
arrangement  (or  other  suitable  means).  Several  modifica- 
tions of  the  furnace  and  its  appendages  are  given. — C.  S. 

Acetyl:  ne  Gas,  Impts.  in  Automatic  Apparatus  for  the 
Manufacture  of.  J,  E.  Atkinson,  Liverpool.  Eng,  Pat. 
20,468,  Oct.  30,  1895. 

This  invention  relates  to  automatic  apparatus  for  generating 
acetylene  from  calcium  carbide,  and  consists  of  two 
generators  communicating  with  a  gas-holder,  and  each 
provided  with  a  removable  box  to  hold  the  carbide.  The 
generators  are  independently  connected,  through  regulating 
cocks  controlled  by  the  movement  of  the  gas-holder,  to  a 
multiple-way  cock  for  the  water  supply,  having  a  port  so 
shaped  that  the  cock  opens  slowly  as  the  gas-holder  begins 
to  descend,  and  rapidly  afterwards.  Communicating  pipes 
and  valves  are  so  arranged  that  when  the  carbide  in  one 
generator  is  exhausted,  the  water  automatically  passes  to  the 
other  freshly  charged  generator,  after  which  the  exhausted 
box  may  be  emptied  and  refilled. — 1!.  S. 

Acetylene  [New  (i,  n<rator~\  for  Illuminating  Purposes,  New 

or  Improved  Apparatus  for  Producing  and  Consuming. 

A.   H.   J.   Sehiilke,  Berlin.     Eng.   Pat.    14,929,  July    6, 

1896. 
The  generator — forming  the  base  of  the  lamp — consists  of 
a  water  vessel  containing  a  bell  receiver,  in  which  is 
suspended  the  carrier  to  hold  the  calcium  carbide.  The  limit 
of  ascent  of  the  bell  is  determined  by  projecting  stops  on 
the  outer  vessel,  and  when  this  point  is  reached,  any 
further  gas  disengaged,  escapes  through  a  central  tube 
projecting  through  the  bottom  of  the  vessel  and  leading  to 
a  larger  bell  gas-holder,  where  it  is  stored,  to  be  returned 
automatically  as  the  pressure  ia  the  receiver  diminishes 

The  lamp  is  situated  above  the  receiver — C.  S. 

Calcium  Carbide,  An  Improved  Process  and  Apparatus 
for  the  Manufacture  of  [Electrical  Furnace].  W.  R. 
King  and  F.  Wyatt,  New  York,  U.S.A.  Eng.  Pat. 
13,881,  June  23,  1896. 

In  this  process,  finely  pulverised  lime  and  coke  are  used  in 
about  equal  proportions  and  subjected  to  electrical  action 
in  the  open  air  ;  or,  to  economise  ground  space,  a  furnace 
constructed  as  follows  may  be  employed  : — The  furnace  is 
open  at  the  top  and  has  vertical  walls  constructed  of  fire- 
brick, which  need  not  be  lined  with  protective  material,  as 
they  are  not  subjected  to  great  heat.  Through  the  centre 
of  the  bottom  of  the  furnace  there  projects  up,  a  good-sized 
carbon  stick,  forming  the  negative  electrode.  The  positive 
electrode  is  adjustably  mounted  on  a  swinging  frame  which 
stands  at  one  side  of  the  furnace.  The  powdered  mixture 
of  coke  and  lime  is  shovelled  in  to  any  desired  height,  and 
a  conducting  core  formed  of  a  fine  carbon  rod,  is  thrust 
down  through  the  mass  till  it  reaches  the  lower  eiectrode. 
The  upper  electrode  is  lowered  on  to  it,  and  the  material 
is  heaped  up  round  the  side  of  the  electrode  so  as  to 
prevent  the  access  of  air.  On  the  passage  of  the  current, 
the  core  is  gradually  burnt  away  and  the  electrode  descends, 
and  the  process  is  stopped  when  the  voltmeter  reading- 
show  that  a  nugget  of  carbide  has  been  formed.  The 
nugget  is  removed  to  a  distance  to  cool  by  a  pair  of 
grasping  tongs  thrust  down  into  the  mass,  a  fresh  core  is 
inserted,  more  material    shovelled   in,  and    the  furnace  is 


started  again,  the  action  being  practically  continuous.  In 
this  process  the  incandescent  principle  is  employed  instead 
of  the  arc.  and  either  a  direct  or  an  alternating  current  may 
be  used.— G.  H.  R. 

Liquid  Fuel  Stores  or  Furnaces,  Impts.  in.  B.  J.  B. 
-Mills,  London.  From  P.  Carmien,  Montbeliard,  and 
A.  Vvonnet,  Roanne,  both  in  France.  '  Eng.  Pat.  19,305, 
Oct.  17,  1895. 

The  stoves,  which  may  be  applied  to  heat  kitchen  ranges, 
ovens,  cauldrons,  or  for  any  other  purpose,  consist  of: — 
1st.  A  reservoir  containing  the  oil  the  vapour  of  which  is  to 
'be  burned  at  a  greater  or  less  distance  therefrom.  2nd. 
A  communication  between  the  reservoir  and  the  burner  or 
burners,  consisting  of  a  tube  of  small  diameter,  or  of  several 
such  tubes  enclosed  within  a  flexible  sheath  or  covering,  or 
twisted  together  as  a  cable.  3rd.  A  vaporising  tube  in 
which  the  liquid  is  vaporised.  4th.  A  stove  or  burner 
varying  in  shape  according  to  requirements.  5th.  A  heater, 
transmitting  to  the  vaporiser  the  amount  of  heat  necessary 
for  the  vaporisation  of  the  liquid. — R.  S. 

Distilling  [Tarry  Matters'],  Impts.  in  Means  or  Apparatus 
for  ;  also  applicable  for  Enriching  Gases  by  Means  of 
Hydrocarbons.  P.  Dvorkovitz,  London.  Eng.  Pat. 
18,877,  Oct.  8,  1895. 

Sei   under  III.,  page  7t'6. 

Coal-Gas,  Enriching  :  Impts.  in  the  Method  and  Means 
of.  R.  G.  Shadbolt.  Grantham,  and  J.  W.  Broadhead, 
Elland.     Eng.  l'at.  5051,  March  6,  1896. 

The  inventors,  making  use  of  the  property  of  the  lighter 
vapours  in  gas  of  absorbing  the  heavier  illuminating 
constituents,  return  some  10  per  cent,  of  the  partly  purified 
gas  into  the  crude  gas  at  a  point  between  the  retorts  and 
the  condenser- — the  exact  position  of  the  delivery  varying 
according  to  circumstances — at  a  temperature  of  between 
120° and  130°F.  The  result  i-  that  the  accession  of  purified 
gas  prevents  the  deposition  of  some  of  the  heavier  vapours 
( which  would  otherwise  be  lost  to  the  gas),  its  illuminating 
power  being  thereby  increased.  Provision  is  made  for 
heating  the  returned  gas  when  necessary  (e.g.,  in  cold 
weather). — C.  S. 

Illuminating  and  Heating,  New  or  Improved  System 
[Mixing  and  Burning]  and  Means  of,  applicable  ivith 
Gas  and  Mineral  Oils.  ['.  G.  de  Schodt,  Samur, 
Belgium.     Eng.  Pat.  8509,  April  22,  189G. 

The  essential  portions  of  the  apparatus  consist  of  three 
parts  :  an  impeller,  a  mixer,  and  a  burner.  1st.  Taking  the 
case  of  gas,  it  receives  an  impulse  to  "make  it  capable 
of  attaining"  high  temperatures,  by  the  use  of  a  pump 
having  two  cylinders,  the  pistons  moving  in  cylinders 
alternately  placed  in  communication  with  the  motor  gas 
supply  and  with  the  atmosphere.  The  power  required 
for  working  the  pump  mechanism  to  give  the  impulse 
or  '•'momentum"  referred  to,  may  be  derived  from  tubes 
containing  liquefied  carbonic  acid,  and  is  automatically  dis- 
tributed to  the  two  cylinders  by  a  slide-valve  arrangement 
regulated  by  a  pedulum  or  balancing  lever  having  a  tube 
containing  mercury  attached  to  it,  -uch  mercury,  as  it 
becomes  displaced,  forming  a  counter-balancing  weight 
alternately  at  either  end  of  the  pendulum.  The  illuminating 
or  heating  gas  then  passes  to  a  pressure  reducer  or  regu- 
lator. Or  a  motor  cylinder  and  a  compressing  cylinder  may 
be  mounted  one  over  the  other,  the  motor  cylinder  having 
a  working  piston,  above  and  below  which  the  motor  gas  is 
alternately  caused  to  act,  whereby  the  required  impulse  is 
given  through  the  medium  of  the  piston  of  a  large  coin- 
pressing  cylinder.  2nd.  The  mixer  consists  of  one  or  more 
injectors,  the  orifices  of  which  are  situated  so  as  to  face 
one  or  more  cylindrical  or  truncated  nozzles,  producing 
vortices,  while  there  is  also  a  thin  plate,  perpendicular  or 
at  right  angles  to  the  direction  of  the  currents,  and  a 
contracted  tubular  portion  of  a  paraboloid  segment.  3rd. 
One  or  more  burners  are  fitted  on  the  mixing  tube,  and 
have  the  form  of  an  inverted  truncated  cone,  carrying  one 
or  more  incandescent  caps  or  mantles.     When  a  number  of 
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burners  is  employed,  the  gas  first  passes  into  an  expansion 
cone  beneath  them.  The  products  of  combustion  are  caused 
to  pass  round  the  mixer,  and  tbe  flame  is  deflected  down- 
wards to  act  upon  a  Bleeve  or  mantle,  which  is  shaped  as  a 
mushroom  and  is  surrounded  by  a  light  structure  or  basket 
of  platinum,  thereby  acting  as  a  recuperator  or  light- 
restoring  device.  The  compressing  apparatus  may  be  used 
for  imparting  to  air  the  momentum  necessary  for  carburetting 
it,  by  carrying  it  through  hydrocarbons  or  mineral  oil. 
The  carburetted  air  passes  through  the  same  apparatus  as 
above. — R.  S. 

Vapour  or  Gas,  Injecting  into  Furnaces  [Fuel~\.  Impts.  in 

Apparatus  for.      P.  M.  Justice,  Chancery  Lane.  Loudon. 

From   II.    !•'.   Atkinson,  Rochester.  U.S.A.    Eng.    Pat. 

1.5,7:.7,  July  16,  1396. 

For   preventing  the  production   of  smoke   in  furnaces,  an 

arrangement  is  provided  whereby,  upon  opening  the  furnace 

door,  a  blast  of  Steam  or  of  air,  or  of  mixed  air  and   steam, 

is  turned  on  and  distributed  over  the  fire  space,  which  blast 

continues  after  the  stoking  is  finished  and  the   furnace  door 

shut,  for  the  spare  of  time  for  which    the  apparatus  is  set. 

The  injector  nozzle  has  a  depending  tubular  cup  connected 

thereto,  placed  within  the  furnace,  into    which    water  flows 

from  a  supply  tank,   and   wherein  it  boils,   thus  preventing 

the  nozzle  being  damaged  bv  the  direct  heat  of  the  furnace. 

— R.  S. 

HI— DESTRUCTIVE  DISTILLATION, 
TAR  PKODUCTS.  Etc. 

Petroleum  in  Oran,  Borings  for.     A.  Evrard.     Genie 
Civil.  29,  [15],  235— 237. 

The  petroleum  and  bitumen  springs  in  the  neighbourhood 
of  Am  /.eft  appear  along  a  line  coinciding  with  the  anti- 
clinal axis  of  the  mountain  range,  and  indicating  the 
existence  of  an  important  system  of  longitudinal  fissures  in 
the  rock,  through  which  the  oil  escapes,  and,  penetrating  the 
superficial  marly  detritus,  makes  its  appearance  at  the 
surface. 

At  Ain  Zeft,  after  three  failures  to  obtain  oil  by  boring, 
a  fourth  well  encountered  the  oil  sand  at  a  depth  of  416_m., 
in  June  1895,  and  yielded  200  hectolitres  of  oil  per  diem, 
this  quantity  decreasing,  however,  to  an  a\  erage  of  70  hecto- 
litres at  tin"  time  of  the  author's  visit  in  November.  The 
non-success  of  the  other  boring-  is  attributed  to  their  having 
been  carried  on  in  the  upper  strata  of  marl  and  gypsum  and 
abandoned  before  arriving  at  the  layer  of  oil  sand. 

At  Sidi-Brahim  a  heading,  5  m.  in  length,  has  uncovered 
a  permanent  spring  of  oil  and  tar,  yielding  2'j  litres  per 
diem.  Two  wells  have  also  been  sunk,  one  of  which  had  to 
be  abandoned,  through  an  accident,  at  212-95  m.,  but  the 
second  well  has  reached  a  depth  of  228-40  m.,  and  is  being 
sunk  deeper.  Traces  of  oil  were  met  with  at  five  different 
levels,  and  a  vein  id' gas  was  struck  at  1S4J  m. 

Owing  to  the  fart  that  the  oil  in  the  No.  I  well  at  Ain  Zeft 
is  derived  from  merely  the  surface  of  the  oil  sand,  its  com- 
position is  regarded  as  not  representing  the  bulk.  The 
Sidi-Brahim  oil  and  that  of  the  undeveloped  sources  at 
Taghria,  are  expected  to  yield  1  5  per  cent,  of  burning  oil, 
28  per  rent,  of  intermediate  oil,  :tl  per  rent,  of  lubricating 
oil,  and  23  per  cent,  of  paraffin,  vaselin,  ece. — C.  S. 

Benzene   and   Toluene,    Purification    of.      A    Method  for 
Purifying,    by    means    of  Aluminium    Chloride,    Hydro- 
carbons containing  Thiophene,  its  Homologues,  and  other 
Impurities.     Bailer  and  E.  Michel.     Bull.  Soc.  Chim.  15, 
1896,  1065—107". 
When  preparing  benzoylbenzoic  arid  by  the  Friedel  and 
Crafft-'  method,  it  »,i<  observed  that  a  much  purer  acid  was 
obtained  when,  in   place  of  using  crystallised   commercial 
benzene,  the   benzene   employed   was   such   a-    had    been 
recovered,  i  ■  .  had  alreadj  been  subjected  to  a  treatment  by 
aluminium  chloride.    The  method  under  discussion  is  based 
on  this  disc  very,     it  is  employed  on  a  manufacturing 
at   the  St.    Denis  works,  and  also  in   several  laboratories, 
including  that  at  the  I  col    de  Chimie  at  Mulhouse.     The 
hydrocarbon,   rendered   as    free   from    water  as   possible,  is 


agitated  with  aluminium  chloride,  the  quantity  of  which 
depends  upon  the  amount  of  impurity  in  the  benzene.  The 
amount  of  thiophene  run  be  approximately  determined  by 
means  of  the  indophenine reaction.  When  small  quantities 
only  are  present,  isalin  and  sulphuric  acid  give  a  blue 
coloration,  whilst  with  more  of  the  impurity  a  dirty  brown 
coloration  is  produced.  For  a  tolerably  pure  benzene,  0-5 
to  1  per  cent,  is  sufficient,  but  iu  certain  cases  a-  much  as 
1 — 5  per  cent,  may  be  required.  After  agitation,  when  a 
reddish  viscous  product  separates  at  the  bottom  of  the 
vessel,  the  hydrocarbon  is  rectified  either  directly  from  the 
same  vessel  or  after  separation.  Benzene  thus  purified,  not 
only  dors  not  show  the  indophenine  reaction,  but  also  does 
not  colour  sulphuric  acid  even  alter  several  days'  contact, 
and  it  freezes  at  5-  i  ('.  \\  itli  regard  to  the  yields  obtained, 
1  kilo,  of  benzene,  purified  h\  sulphuric  arid,  alter  purifica- 
tion with  5  gnus,  of  aluminium  chloride,  gave  '.'so  grins.,  or 
a  yield  of  '.is  per  rent.  The  results  obtained  with  toluene 
air  inferior  :is  regards  yield  to  those  obtained  with  benzene. 
Toluene, which  contains  thiotolene,  give-  a  violet  coloration 
with  sulphuric  acid  and  phenanthraquinone.  l'he  experi- 
ments were  carried  out  with  a  sample  of  toluene  boiling  at 
lo'.i-.V — 111  C.,  and  giving  a  dark  yellow  coloration  with 
sulphuric  arid.  After  heating  2  kilos,  of  toluene  with  2  per 
cent,  of  aluminium  chloride  on  a  sand  bath  for  an  hour, 
the  product,  after  distillation,  ultimately  yielded  77*55  per 
cent,  of  pure  toluene.  The  toluene  thus  purified  is  no 
longer  coloured  when  shaken  with  sulphuric  arid,  and  does 
not  give  the  phenanthraquinone  reaction.  This  process  is 
the  subject  of  thr  following  patents  : — I'r.  Pat.  240,111  and 
Ger.  Pat.. 79,505,  1894.— T.  A.  L. 

Thiophene  in  Benzol,  Sapid  Volumetric  Estimation  of. 

i,.  Deniges.     Hull.  Soc.  Chim.  15,  1896,  1064. 

See  under  XXIII. ,  page  746. 

Mineral  Oil  and  Paraffin  Industries.     Krey.     (hem.  Rev. 
1-Ytt-  u.  Harz  Ind.  3,  171,  189,  198. 

See  under  Trade  Rep.,  page  754. 
PATENT. 

Distilling  [Tarry Matters], Impts.  in  Means oi  Apparatus 
for ;    also    applicable  for   Enriching   Gases   by  means 
of  Hydrocarbons.     1'.   Dvorkovitz,   Loudon.     Lug.   Pat. 
!  -  877,  '  let.  8,  1895. 

Tin.  apparatus  consists  of  two  or  more  closed  chambers 
(preferably  three),  superimposed,  each  of  which  is  fitted 
with  a  heating  coil  and  a  capped  outlet  for  drawing  off  the 
distillation  residues  into  the  vessel  next  below.  When 
used  for  carburetting  gases,  the  gas  to  be  enriched  is 
introduced  above  the  surface  of  the  tarry  matter  employed, 
and  the  anion  may  be  increased  by  passing  a  current  of 
air.  or  of  the  gas  itself,  through  the  tar  by  means  of  per- 
forated pipes  provided  for  that  purpose.— (  .  S. 

IV.-C0LOURING  MATTERS  AND  DYES. 

Triphenylmethane  Dyestuffs,  Thi   Influence  of  the  Position 
of  the  Sulphonic  Group  on  the  Shade  and  Fash 
T.   Sandmeyer.    ,1.   Soc.   of  Dyers  and  Colourists,  12, 

[9],  154. 

A  seeies  of  experiments  have  led  the  author  to  conclude 
that  tin'  greenish-blue  shade  and  fastness  to  alkalis  of 
Latent  Blue  and  other  dyestuffs  of  thi-  .  lass,  prepared  by 
condensing  «,-oxy  benzaldchyde  with  alkylated  aromatic 
amines,  sulphonating  the  resulting  leuco  compounds  and 
then  oxidising  the  same,  are  due  to  the  presence  and 
position  of  the  sulphonic  group,  and  that  thr  employment 
of  the  incta-oxy  compounds  is  not  essential,  as  has  been 
Bupposed. 

li\    condensing  tetramethyldiamidodiphenylcarbinol  with 
metanilic  arid,   eliminating  the  amido  group  of  the  resulting 

apt 1   by  means  of  the  reactions  of  Griess,  and 

subsequent  oxidation,  the  author  has  succeeded  in 
preparing  'the  hitherto  unknown  orthosulphonic  acid  of 
Malachite  Green.  The  result  fully  justified  his  conclusion, 
inasmuch  as  the  resulting  dyestuff  was  fast  to  alkali,  and  of 
a  beautiful  blue  shade. 
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It  is  thus  shown  that  triphenylmethaue  colouring  matters 
can  be  converted  by  the  introduction  of  the  sulphonic 
group  in  the  ortho  position  to  the  methane  carbon,  into 
colouring  matters  which  are  bluer  in  shade  and  fast  to 
alkali. 

The  preparation  of  benzaldehyde  orthosulphonic  arid  is 
also  described. 

o-Chlorbenzaldehyde  is  heated  with  a  neutral  solution  of 
sodium  sulphite  in  autoclaves  for  10  hours  at  190  —200  t  . 
The  solution  of  the  sulphonic  acid  thus  obtained,  is 
acidulated  and  boiled,  to  destroy  excess  of  sulphite.  This 
preparation  in  combination  with  ethylbenzaniline  gives  a 
beautiful  green  dye,  analogous  to  Acid  Green. —  1.  S. 

Ilfeldola'sBase  (jp-Amidobenzene-azo-ajnido-vwiaphthalene). 

L.  Paul.     Zeits.  fur  ang.  Chem.  1 896,  520—524. 

As  to  the  preparation  of  Meldola's  base,  the  following 
details  are  given  : — 

I.  Preparation  of  the  Xitro-amido  Bus<-. — 14  kilos,  of 
p-nitraniline  are  dissolved  in  80  kilos,  of  hydrochloric  acid 
(12  B.)  by  blowing  in  steam,  the  solution  being  filtered 
through  a  small  flanuel  filter  into  a  2,300-litre  rat,  provided 
with  an  agitator,  and  containing  about  1,00(1  litres  of  water, 
the  residue  being  boiled  up  with  water  (2  buckets  full)  and 
10  kilos,  of  hydrochloric  acid.  After  cooling  to  5  C.  1>n 
adding  ice,  6 — 7  kilos,  of  sodium  nitrite  as  a  25  per  cent. 
solution  are  quickly  added,  and  the  resulting  diazo  solution, 
containing  a  slight  excess  of  nitrite,  is  only  faintly  turbid. 
In  the  meantime.  14  kilos,  of  o-naphthylamiue  are  dissolved 
in  about  500  litres  of  water  and  1 1  — 12  kilos,  of  hydrochloric 
acid  (20c  15.),  and  mixed  with  another  500  litres  of  cold 
water.     The    solution,    when    quite  eold,    is   tillered    into   a 

(. >-litre  vat    fitted  with  an  agitator,  iuto  which  the  diazo 

solution  is  also  run.  The  combination  is  complete  in  about 
an  hour,  when  4.j — 50  kilos,  of  soda  lye  (40°  B.)  are  added 
and  the  nitro-base  is  filter-pressed,  giving  about  230 — -240 
kilos,  of  eake. 

II.  The  reduction  is  carried  out  in  a  steam-jacketed  iron 
vessel  represented  in  the  accompanying  figure. 

Fig.  1. 


It  contains  about  1,320  litres,  and  is  provided  with  steam- 
jacket  < ,  discharge  pipe  s,  an  agitator  r,  manhole  M,  ther- 
mometer tube  I,  pressure-gauge  m,  and  blow-off  valve  x. 
About  500  litres  of  alcohol  are  put  into  the  vessel  and  well 
mixed  with  the  press-cakes  from  the  preceding  operation  and 
60  kilos,  of  crystallised  sodium  sulphide.  The  temperature 
is  then  raised  by  means  of  the  steam  jacket  to  60'  C,  and 
the  pressure,  which  rises  to  half  an  atmosphere,  is  reduced 
by  opening  the  valve  x.  At  75°  C.  the  steam  is  shut  off, 
and  the  temperature  rises  spontaneously  from  78°  to  80°  C, 
the  pressure  being  half  an  atmosphere.  The  apparatus  is 
kept  for  about  five  hours  at  this  temperature,  and  next  day, 


when  cooled  to  30' — 35rC.,the  solution  is  filtered  to  remove 
iron  sulphide,  and  run  into  a  1,500-litre  vat  containing  585 
litres  of  water  and  100  kilos,  of  ice.  The  temperature  rises 
to  10°  C, and  the  volume  is  1,200  litres.  After  two  hours' 
agitation  the  base  is  completely  precipitated,  and,  having  been 
filtered  off,  is  twice  washed  with  water.  The  alcoholic  solu- 
tion is  run  into  a  horizontal   boiler  (see  figure  2 ),  and,  after 

Fin.  2. 


previous  neutralisation  with  lime,  the  alcohol  is  distilled  off. 
The  yield  is  15-5  kilos.,  whilst  an  experiment  on  a  smaller 
scale  gave  la  kilos.  Since  the  sulphate  is  insoluble,  this 
.-alt  may  be  used  for  quantitative  determinations  of  the  base. 

III.  When  5  kilos  (  750  grins,  dry)  of  the  nitro-amido 
paste  obtained  under  I.  is  treated  with  15  kilos,  of  sodium 
bisulphite  (35  Ik  i  and  I  -5  litres  of  water  at  80°— 90°  C.  in 
a  lead-lined  vessel  for  U— 7  hours,  a  sulphonic  acid  is 
obtained,  which  dissolves  easily  in  water  and  dyes  wool  and 
silk  in  presence  of  bisulphite  and  tartar  emetic  or  cotton 
mordanted  with  alumina,  a  sulphur  yellow,  but  it  is  not 
suitable  for  printing.  The  colouring  matters,  however,  have 
no  technical  value,  and  are  only  of  interest  from  the  fact  that 
they  are  turned  blue  on  the  fibre  by  alkalis,  and  orange  by 
acids.  The  action  of  alkalis  on  the  nitrosulphonic  acid 
forms  a  red  nitroso  sodium  sulphonate.  This  or  the  yellow- 
so. limn  nitrosulphonate,  on  reduction  with  sodium  sulphide 
at  60° — 70°  C.  and  precipitation  with  hydrochloric  acid, 
when  the  melt  turns  violet,  yields  a  monosulphonic  acid, 
which,  however,  cannot  be  diazotised, and  also  appears  to  be 
unstable.  The  same  reactions  can  In-  carried  out  with  the 
azo  colouring  matters  obtained  from  1 . 4'-amidonaphthoI 
in  place  of  o-naphthylamine,  but  the  products  have  no 
technical  interest. 

IV.  Preparation  of  Nyanza  Black.— S  kilos,  of  diamine 
base  (=2'9  kilos,  solid)  are  dissolved  in  so  much  water  at 
50° — 60°  C.  and  6  kilo-,  of  hydrochloric  acid  (12;>  IS.),  that 
the  total  volume  amounts  to  240  litres.  After  filtration  and 
titration  of  a  sample  with  nitrite,  the  residue  being  twice 
treated  with  0-5  kilo,  of  hydrochloric  acid  and  25  litres  of 
water,  9  kilos,  of  hydrochloric  acid  are  added  and  so  much 
ice  that  the  temperature  is  reduce. 1  to  s  —10°  C,  the  total 
volume  then  being  300  litres.  This  is  diazotised  (only  one 
amido  group  reacts)  by  adding  3 -7(1  kilos,  of  a  25  per  cent, 
nitrite  solution,  and  the  whole,  after  about  10  minutes,  is 
run  into  a  solution  containing  3-29  kilos,  of  amidonaphthol 
sulphonic  acid  G  (47  kilos,  of  a  7  per  cent,  solution),  and 
7  •  4  kilos,  of  sodium  carbonate  (equivalent  to  5  mols.  of 
hydrochloric  acid,  12°  B.).  Alter  12  hours'  agitation  the 
whole  is  boiled  up.  when  the  colouring  matter  separates  in  a 
granular  form.  On  filter-pressing  and  drying,  6-3  kilos, 
of  strong  colour  are  obtained,  which,  after  dilution  with 
66|  per  cent,  sodium  sulphate,  is  sent  into  the  market  as 
Nyanza  black.  — T.  A.  L. 

Tartrazine,  Action  of  Diazo  Cum,     tnds  on.     R.  Gnehm 
and  L.  Benda.     Ber.  29,  2017—2019. 

By  combining  z>-nitrodiazobenzene  with  an  alkaline  solution 
of  Tartrazine,  a  considerable  quantity  of  nitrogen  is  dis- 
engaged, and,  after  neutralisation  with  dilute  hydrochloric 
acid,  there  results  a  reddish-brown  precipitate,  which 
dissolves  in  hot  water  with  an  orange-yellow  colour,  and 
separates  in  yellow  needles.  Sodium  carbonate  colours  the 
aqueous  solution  red,  whilst  concentrated  caustic  soda 
added  to  the  solid  substance  colours  the  latter  reddish- 
brown  to  violet,  and,  on   warming,  a  very  small  quantity  is 
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dissolved  with  ;i  violet  colour  ;  when  the  solution  is  diluted 
the  reddish  colour  is  produced,  which  is  obtained  directly 
with  sodium  carbonate.  Wool  is  dyed  orange  from  an 
acid  bath,  the  shades  beiiijj,  very  iast  to  light.  The  course 
of  the  reaction  appears  to  be  represented  by  the  following 
equation:  — 
(HOsC.C:N.NHCeH4S(  >,Xa)»  +  0„K.  C,  11,.  X.,()H 

.  H(V3.o.K.ii«W(yr. 

HO.CC  :N.NHC6H4NOs 

The  p-diazobenzene  sulphonic  acid  which  is  split  off 
decomposes  at  once  with  evolution  of  nitrogen.  This  view 
is  supported  by  the  analytical  data  and  aiso  by  the  fact 
that  a  substance  identical  with  the  above  is  obtained  by 
combining  equhnolccular  proportions  of  dioxytartaric  acid, 
p-nitrophenylhydrazine  and  p-phenylhydrazine  sulphonic 
acid.  Some  volumetric  data  arc  quoted  with  regard  to  the 
amount  of  nitrogen  evolved,  which  approximates  to  2N. 
It  is  proposed  to  investigate  other  Tartrazines  and  diazo 
compounds  in  the  same  manner. —  T.  A.  L. 

Azoniwn    Compounds  from  |8- Naphthoquinone    Sulphonic 
Acid  and  Phetiyl-o-Phenylene   Diamine.     F.  Kehtmann 

and  E.  Locher.  '  Ber.  29,  207-2—2075. 

The  condensation  of  1 . 2 .  -(-naphthoquinone  sulphonic  acid 
and  phenyl-o-phenylene  diamine  yields  the  two  azonium 
compounds  theoretically  possible:  — 

I.  II. 

1  CfiH:,     (  HI 
:  N  .  (     \  Y     N,     = » 
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One    molecular    proportion    of    the    potassium    salt    of 
naphthoquinone  snlphonic  acid  is  dissolved  in  just  sufficient 
water   at  20°  C,  acidified   with    sulphuric   acid,  and  nearly 
one   molecular    proportion  of  phenyl-o-phenylene   diamine 
hydrochloride   in   an   aqueous  solution  is  gradually  added. 
A  crystalline  precipitate  separates  out,  which,  after  half  an 
hour,   is  filtered  off,  washed   with  water  and  alcohol,  and 
then  heated  with  acetic  acid  in  the  proportion  of  50  c.c.  to 
every  2  grms.  of  precipitate.     After  cooling,  the   whole   is 
filtered,  when  a  light  yellow  crystalline  powder  of  I.  remains 
behind,  whilst  the  filtrate  on  standing  deposits  dark  brown 
prisms  of  II.     Both  compounds  can  be  purified  by  crystal- 
lisation from  70  per  cent,  acetic   acid.     The  compound  I. 
forms  brownish-yellow  crystals,  melting  at  302° — 304°  C, 
tolerably   soluble  in  dilute  alcohol  and  acetic  acid,  with  a 
yellow  colour  and  a  greenish-yellow  fluorescence.     A  trace 
of  aniline  added  to  the  alcoholic  solution  colours  it  carmine 
(formation    of     l'henylrosinduline).     The    sulphuric     acid 
solution  is  magenta-coloured.     The  analytical  results  point 
to  the  substance  being  constituted  as  above,  but  the  authors 
consider  it  still  possible  that   an  inner  condensation  may 
have  taken  place  between  the  sulphonic  acid  group  and  the 
hydroxyl.     In  the  case  of  compound    II.  such  a   condensa- 
tion has  undoubtedly  taken  place,  the  substance  crystallising 
from    70    per    cent,   acetic   acid   in    reddish  brown    prisms. 
which  melt    above    360°    C.     The   solutions    in  alcohol   or 
acetic   acid   are  reddish  yellow    and   non-fluorescent,   and 
whilst  I.  is  almost  tasteless,  II.  has  a   very  sweet  taste   and 
dissolves  in  sulphuric  acid  with  a  dirty  purple-red  coloration. 
By  boiling  the  alcoholic  solution  with    aniline   or   dimethvl- 
aminr,    ii     turns    violet-blue   and    deposits    bronzy  crystals. 
The    condensation   of    ^-naphthoquinone    with    phenyi-o- 
phenylene  diamine  has  also  been  carried  out,  and  the  coin- 
pound   obtained  in  the  form  of  its   well-crystallised   iron 
double  salt   The  preparation  of  this  compound  is  of  especial 
interest,  since  it  is  the  parent  substance  of  Rosinduline  and 
Isorosinduline,  and  experiments  are  in  progress  to  eliminate 
the  amide  group  from   these   compounds  with  a  view    pi 
proving  their  azonium  structure.     In  conclusion,  reference 
is  made   to  K.  brma tin's    paper  (Aunalcn.  290,  -17  it  seq.  : 


this  Journal,  1890,  536),  again  pointing  out  that  Fischer's 
arguments  (  Her.  29,  1 B70  :  this  Journal,  189C,  646)  against 
the  azonium  formula  are  fallacious,  and  that  the  author's 
views  Still  best  express  the  relationship  between  the  Safraniue 
bases  and  their  salts. — T.  A.  L. 

PATENTS. 

Salts  of  Aniline  and  its  Alkyl  Derivatives  mid  of  oil  its 
Botnologues,  Process  for  Producing  the.  A .  Welter, 
«  refeld,  Germany.  Eng,  1'at.  15,836,  Aug.  22,  1895. 
Tin:  process  consists  essentially  in  evaporating  the  aniline 
base,  after  neutralisation  with  an  acid,  in  a  vacuum  pan,  at 
a  comparatively  low  temperature  (60  ('.).  Important 
advantages  are  claimed.  In  the  first  place,  the  whole  of 
the  base  employed  is  obtained  as  anhydrous  crystalline 
salt,  this  being  the  case  even  with  the  salts  of  certain  bases 
(alkyl  derivatives  of  aniline,  <\.e.)  hitherto  known  only  as 
syrups.  Volatile  impurities,  such  as  hydrocarbons,  &c.,  are 
expelled  ;  and  as  regards  the  salts  of  volatile  acids,  the 
excess  of  acid  is  driven  off,  and  perfectly  neutral  prepara- 
tions obtained.  Mixed  salts,  homogeneous  in  composition, 
may  be  produced  straight  away,  by  operating  on  a  mixture 
of  the  corresponding  bases.  Finally,  the  decompositions 
and  changes  incidental  to  drying  at  high  temperatures 
(e.y.,  the  transformation  of  aniline  nitrate  into  nitranilinc) 
are  entirely  prevented. — H.  T.  P. 

Sulpho  Acids  of  the  Naphthalene  Series,  and  of  Colouring 
Matters  [lied  to  Violet]  derived  therefrom,  Impt.  in  the 
Manufacture  of.  II.  H.  Lake,  London.  From  "  Farb- 
werk  Muhlheim,"  Muhlheim-on-the-Maine,  Germany. 
Eng.  Pat.  19,253,  Oct.  14,  1895. 

The  1 .  l'.3-amidonaphthol  sulphonic  acid  is  of  no  technical 
value,  but  on  sulphonation  it  yield-  I .l'.3.4'-amido- 
naphthol  disulphouie  acid,  which  possesses  valuable  properties. 
The  constitution  of  the  new  acid  has  been  determined  on 
the  one  hand  by  boiling  it  with  dilute  sulphuric  acid  at 
1  10  C,  when  one  sulphonic  acid  group  it  split  off,  the 
original  acid  being  regenerated  ;  whilst  if  it  be  fused  with 
caustic  alkalis,  the  aiuido  group  is  replaced  by  the  hydroxyl 
group,  and  a  dihydroxynaphthaleue  disulphonic  acid  is 
obtained  identical  with  that  of  Eng.  Pat.  17,141c  of  1S93 
(this  Journal,  1894,  878).  In  order  to  produce  the  new  a. id. 
1  kilo,  of  powdered  monosulphonic  acid  is  dissolved  in 
5  kilos,  of  concentrated  sulphuric  acid.  The  disulphonic 
acid  gradually  separates  in  a  crystalline  form,  and  the  whole 
melt  is  then  poured  into  ice  water,  boiled  up,  and  the  disul- 
phonic acid  is  salted  out.  The  new  acid  is  to  be  employed 
as  a  dyestuff  component  in  the  usual  manner,  and  if  two 
molecular  proportions  are  combined,  for  example,  with  one 
molecular  proportion  of  tctrazoditolyt  in  a  concentrated 
alkaline  solution,  tin-  intermediate  compound  first  formed 
is  gradually  transformed  into  the  tetrazo  dyestuff,  which 
gives  blue  shades  on  unmordanted  cotton.  Diazotised 
p-nitraniline  sulphonic  acid  gives,  on  combination  in  an 
alkaline  solution,  a  colouring  matter  dyeing  deep  red  shades, 
whilst  p-nitraniline  gives  a  reddish-violet,  and  aniline  disul- 
phonic acid  (by  sulphonatiug  metanilic  acid)  gives  a  scarlet. 
i.  green  for  unmordanted  cotton  is  obtained  by  first  com- 
bining diazotised  sulphanilic  acid  with  one  molecular  pro- 
portion of  the  new  acid  in  a  slightly  acid  aqueous  solution. 
The  mono-azo  dyestuff  thus  produced  is  dissolved  in  au 
excess  of  sodium  carbonate  and  mixed  with  one  molecular 
proportion  of  the  intermediate  compound  from  tetrazo- 
diphenyl  and  salicylic  acid.  After  the  combination  is 
complete,  the  dyestuff  is  isolated  in  the  usual  manner. 

— T.  A.  L. 


Azo  Dyesluffs  [Yellow  l<i  lied    from  New 
Sulphonic  Ami.  Manufactun   of.    <  >.   Ii 


n^Nitraniline 

ulphonic  Acid,   Manufactun    ••/'.     O.   Imray,   Loudon. 

From   "  The    Parbwerke   vonnals    Meister,    Lucius,  and 

running."  1 1. ...  list  a  M.,  Germany.    Eng.  Pat.  20.313, 

Oct.  28,  1895. 
I'm-:  specification  describes  the  preparation  ..1  azo  colouring 
matters  from  the  m-nitraniline  sulphonic  acid  of  Eng.  Pat. 
14,382  o)  1895  (this  Journal,  1896,  539).  The  following 
is  a  typical  example  of  the  method  employed  : — 2- is  kilos, 
of  m-nitraniline  sulphonic  acid   mixed  with    1'2   kilos,   of 


Oct.  31,1896.] 
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hydrochloric  acid  and  sufficient  water  to  form  »  thin  paste 
are  diazotised  at  the  ordinary  temperature  by  adding  a 
solution  of  0*69  kilo,  of  sodium  nitrite.  The  diazo  coin- 
pound  formed  is  run  into  2  "39  kilos,  of  amidonaphthol 
sulphonic  acid  G,  stirred  up  with  water  to  form  a  thin  paste 
The  liquid  turns  an  intense  red,  and,  after  stirring  some  time, 
is  neutralised  with  soda  and  the  dyestuff  is  salted  out.  It 
forms  a  brown  powder,  easily  soluble  in  water  to  a  red 
solution,  which  dyes  wool  a  bluish-red  in  eyen  shades  very 
fast  to  alkalis.  The  range  of  colours,  according  to  the  dye- 
stuff  component  employed,  varies  from  yellow  to  red. 

— T.  A.  L. 

Colouring  Matters  [  Violet  or  Blue  Tetrazo"],  Impts.  in  the 
Manufacture  of.  11.  11.  Lake,  Loudon.  From  K.  ( >ehler, 
Offenbach-on-the  Maine,  Germany.  Eng.  Pat,  20,530, 
Oct.  30,  1S95. 
These  colouring  matters  are  obtained  from  o-  and  p- 
hydroxyquinolines  and  their  homologues  by  employing 
them  for  combination  with  the  intermediate  compounds 
produced  for  instance,  by  combining  equimolecular  propor- 
tions of  benzidine  and  1 .  r.3.3'-amidonaphthol  disulphonic 
acid,  of  which  the  following  may  be  taken  as  au  example  as 
to  the  quantities  employed: — 10' 6  kilos,  of  tolidine  are 
converted  into  the  tetrazo  derivative  and  combined  with 
17  kilos,  of  the  acid  sodium  salt  of  1.  l'.3.3'-amido- 
naphthol  disulphonic  acid.  The  intermediate  compound 
thus  obtained  is  poured  into  an  alkaline  solution  of  7 -5  kilos, 
of  ohydroxyquinoline.  After  standing  some  hours,  the 
mixture  is  heated  and  the  colouring  matter  is  salted  out, 
filter-pressed,  and  dried.  The  dyestuff  has  a  greyish-green 
metallic  lustre  and  dissolves  in  water  to  a  violet-brown 
solution  which  dyes  cotton  a  dark  violet  shade.  In  place  of 
tolidine,  benzidine  or  dianisidine  may  be  employed,  the 
shades  obtained  varying  from  violet  to  reddish-blue.  Thev 
are  said  to  be  distinguished  by  their  clearness  and  fastness 
to  light.— T.  A.  L. 

Nitrotoluene,    Impts.    [Separation  of  Isomerides]    in    the 

Treatment  of  Technical.  A.  G.  Green,  Heaton  Moor, 
and  11.  Benfey,  Manchester.  Eng.  Pat.  20,941,  Nov.  5, 
1895. 
The  object  of  this  invention  is  the  production  from 
technical  nitrotoluene  (which  contains  the  ortho-  and  para- 
isomers)  of  p-toluidine  and  o-nitrotoluene.  This  is  effected 
by  fractional  reduction  with  any  suitable  soluble  sulphide, 
advantage  being  taken  of  the  fact  that  p-nitrotoluene  is 
more  readily  reducible  than  the  ortho-compound.  A 
special  feature  is  the  use  of  Leblanc  alkali  waste  as  reducing 
agent.— H.  T.  Y. 

Trisazo  Colouring  Matters,  Manufacture  if  Neva. 
O.  Imray,  London.  From  "  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briiniug,"  Hoeehst-am-Main, 
Germany.  Eng.  Pat.  21,342,  Nov.  11,  1895. 
The  dihydroxynaphthalene  sulphonic  acid  S  of  Ger.  Pat. 
67,829  will  combine  with  two  molecular  proportions  either 
of  the  same  or  of  different  diazo  compounds.  If  the  second 
diazo  compound  in  the  above  combination  be  replaced  by  a 
molecular  proportion  of  a  tetrazo  compouud,  a  derivative  is 
obtained  which  will  further  combine  with  amines,  phenols, 
naphthols,  or  their  sulphonic  or  carboxylie  acids.  The 
colouring  matters  thus  obtained  dye  wool  and  cotton  in 
shades  fast  to  light  and  soap.  Moreover,  those  combina- 
tions which  contain  a  diazotisable  group  may  be  further 
diazotised  on  the  fibre,  and  when  developed  give  very  fast 
shades  of  violet  to  deep  black.  One  molecular  proportion 
of  dihydroxynaphthalene  sodium  sulphonate  S  and  three 
molecular  proportions  of  sodium  carbonate  are  dissolved  in 
water  to  a  10 — 15  per  cent,  solution,  mixed  with  one  mole- 
cular proportion  of  diazonaphthionic  acid,  and  stirred  for 
six  hours.  About  four  molecular  proportions  of  sodium 
carbonate  are  then  added,  and  afterwards  one  molecular 
proportion  of  tetrazodiphenyl  at  0"C.  After  standing  1 — 2 
hours,  the  intermediate  compound  is  poured,  with  constant 
agitation,  into  a  solution  containing  one  molecular  propor- 
tion of  amidonaphthol  disulphonic  acid  II  and  2 — 3  mole- 
cular proportions  of  sodium  carbonate,  in  a  small  quantity  of 
-water.  The  formation  of  the  colouring  matter  is  complete 
in  about  12  hours,  when  it  is  separated  and  purified  in  the 


usual  manner.  The  operation  can  also  be  carried  out  in 
such  a  way  that  equimolecular  proportions  of  tetrazo- 
diphenyl and  amidonaphthol  disulphonic  acid  H  are  com- 
bined to  form  an  intermediate  compound,  which  is  then 
combined  with  the  mono-azo  colouring  matter  from  naph- 
thionic  acid  and  dihydroxynaphthalene  sulphonic  acid  S. 
Another  modification  consists  in  combining  one  molecular 
proportion  of  tetrazodiphenyl  with  one  molecular  proportion 
of  dihydroxynaphthalene  sulphonie  acid  S  and  one  mole- 
cular proportion  of  amidonaphthol  disulphonic  acid  H  in 
au  alkaline  solution.  The  product  thus  obtained  is  then 
further  treated  in  an  alkaline  solution  with  one  molecular 
proportion  of  diazonaphthionic  acid.  A  large  number  of 
instances  of  the  various  combinations  are  quoted,  but  no 
further  details  tire  given  as  to  the  shades  of  the  colours 
produced. — T.  A.  L. 

Sulpho  Acids  if  thi  Naphthalene  Series  and  of  Colouring 

Matters  derived  therefrom,  Imp's,  in  the  Manufacture 
of  H.  H.  Lake,  London.  From  I'arhwerk  Muhlheim, 
Muhlheim  a  M.,  Germany.  Eng.  Pat.  21,919,  Nov.  is, 
1S95. 

Tin  amidonaphthol  disulphonic  acid  15  (Eug.  Pat.  19,253  of 
i  895;  see  page  708  ).  produced  by  sulpbouating  1 .  l'.3-amido- 
naphthol  sulphonic  aeid<  obtained  by  tu-inLr  1.3.  l'-naphthvl- 
amine  disulphonic  acid  with  alkalis),  yields,  by  the  action  of 
caustic  alkalis,  1 .  l'.4.3'-dihydroxynaphthalene  disulphonic 
acid  identical  with  that  described  in  Eng.  Pat.  17,141c  of 
!  ( this  Journal,  1894,  878).  The  azo  colouring  matters 
derived  from  the  acid  15  can  also  be  transformed  into  the 
corresponding  dihydroxy  dyestuffs  either  by  the  action  of 
alkalis  or  mineral  acids.  For  the  production  of  the  new- 
acid,  5  kilos,  of  the  disulphonic  acid  15,  dissolved  in  10  kilos, 
of  caustic  soda  lye  (40  I!. )  and  40  litres  of  water,  are  heate  I 
for  10  hours  in  an  autoclave  to  220" — 24o  fj.  The  reaction 
is  complete  when  a  sample  diluted  with  water,  made  acid 
with  hydrochloric  acid,  and  treated  with  sodium  nitrite,  yields 
a  yellow  solution  which  does  not  turn  violet  when  made 
alkaline  with  sodium  carbonate.  The  whole  solution  is 
then  acidulated  with  hydrochloric  acid  and  the  new  acid 
precipitated  with  salt.  As  an  example  of  the  production 
of  a  dihvdroxy  colouring  matter,  1  kilo,  of  the  dyestuff 
obtained  from  diazosulphanilic  acid  and  acid  B  in  a  slightly 
acid  solution,  is  added  to  8  kilos,  of  caustic  soda  lye  (40:'  15.), 
and  the  solution  is  boiled  until  ammonia  is  no  longer  evolved. 
The  melt  is  then  diluted  and  acidulated  with  hydrochloric 
acid,  when  the  dihvdroxy  dyestuff  separates  in  a  crystalline 
condition  and  dyes  wool  bright  red  shades.  By  substitution 
other  aromatic  amido  acids  for  the  sulphanilie  aeid,  shades 
varying  from  yellowish-red  to  claret  can  be  obtained.  The 
conversion  by  means  of  a  mineral  acid  is  carried  out  by 
boiling  3  kilos,  of  the  dyestuff  (from  p-nitrodiazobenzeue 
and  acid  B  in  a  slightly  acid  solution)  with  10  kilos,  of 
concentrated  hydrochloric  acid  and  100  litres  of  water 
under  an  inverted  condenser  until  a  bluish-red  solution  is 
obtained  and  a  dyeing  on  wool  shows  no  further  increase  in 
purity  of  shade.  The  dihvdroxy  dyestuff  crystallises  out  on 
cooling,  and  dyes  wool  deep  red  shades. — T.  A.  L. 

Azo,  Disazo,  and  Polyazo  Colouring  Mutters  with 
I'licmjlen  and  Tolylen-oxamic  Acid,  Manufacture  of. 
( ).  Imray,  London.  From  P.  Kemy,  Farbwerk  F'riedrichs- 
feld,  Mannheim,  Germany.  Eng.  Pat.  22.114.  Nov.  20, 
1895. 

The  specification  refers  to  the  employment  of  phenylene 
and  tolylene  oxamic  acids  as  dyestuff  components,  the 
combinations  being  carried  out  in  the  usual  manner.  Thus 
a  solution  of  26 •  4  kilos,  of  beuzidiue  sulphonic  acid  iu 
500  litres  of  water,  with  the  necessary  quantity  of  alkali, 
is  converted  into  the  tetrazo  compound  with  14  kilos,  of 
sodium  nitrite  and  added  to  38 '8  kilos,  of  tolylene  oxamic 
acid  in  1,000  litres  of  water  containing  50  kilos,  of  sodium 
carbonate.  After  salting  out  the  colouring  matter,  it  is  filter- 
pressed,  washed,  and  dried.  It  dyes  unmordanted  cotton 
brown.  In  place  of  employing  two  molecular  proportions 
of  the  oxamic  acid,  the  second  one  may  be  replaced  by 
some  other  dyestuff  component.  F'or  instance,  the  dyestuff 
having  the  formula — 

(NaOjS)(NH,)C10H5.N,.CLeH8.Ni.C6Hs(Nfl,)(NHCOCO,H), 
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and  obtained  by  combining  tetrazodiphenyl  with  sodium 
naphthionate  and  phenylene  oxamic  acid,  <1\  es  unmordanted 
cotton  scarlet,  All  tht--e  colouring  matters  may  be  further 
diazotised  and  combined  on  the  fibre,  giving  shades  fast  to 
acids,  alkalis,  washing,  and  light.  The  conversion  into 
polyazo  colouring  matters  can  also  take  place  outside  the 
fibre  in  the  usual  manner,  giving  as  a  rule  dark  shades. 

lo  tin-  employment  of  m-nitrobenzidine  and  the  corre- 
sponding tolidine  derivative  in  the  above  combinations, 
valuable  wool  dyestuffs  are  obtained,  fast  to  washing, 
fulling,  acids,  alkalis,  and  sulphur.  In  all  the  combinations 
the  oxalyl  group  can  be  split  off  by  boiling  the  dyestuff 
with  dilute  hydrochloric  acid  (about  5°  B.).  No  material 
difference  appears  to  be  made  in  the  shade  by  this  treat- 
ment, but  tlie  derivatives  obtained  are  capable  of  further 
diazotisatioa  and  combination.  The  following  example 
illustrates  this  method: — A  solution  containing  40  kilos, 
of  the  hydrolysed  product,  obtained  from  equimolecular 
proportions  of  dianisidine,  1.4-naphthol  sulphonic  acid, 
tolylene  oxamic  acid,  and  m-tolylene  diamine,  in  1,60  >  litres 
of  water,  is  diazotised  with  S  kilos,  of  nitrite  and  32  kilos,  of 
hydrochloric  acid  (20  15.),  and  after  half  au  hour  is  stirred 
into  600  litres  of  water  containing  20  kilos,  of  11  salt  and 
1G  kilos,  of  calcined  sodium  carbonate.  The  colouring 
matter  is  salted  out,  and  dyes  unmordanted  cotton  blue. 
In  the  specification,  tables  are  given  of  the  various  com- 
binations which  can  be  effected  and  the  shades  produced. 

— T.  A.  L. 

Colouring  Matters  [Reddish- Broum  to  Bluish-Violet], 
Processfor  the  Manufacture  of  Intermediate  Cum  pun  wis 
containing  Two  Diazo  Groups  and  suitable  for  the  Pro- 
duction of.  M.  Lange,  Amsterdam,  Holland.  Eng.  Pat. 
17,2i)3,  Aug.  ."),  1896. 

Bs  reacting  with  one  molecular  proportion  of  a  tetrazo 
compound  on  one  molecular  proportion  of  a  diazotised 
amidonaphthol  or  its  sulphonic  acid  in  a  neutral  or  alkaline 
solution,  there  result  intermediate  compounds  which,  on 
combination  with  aromatic  amines,  phenols,  and  amido- 
naphthols,  yield  colouring  matters  dyeing  from  reddish- 
brown  to  bluish-violet  shades.  The  formation  of  one  of 
these  intermediate  compounds  having  the  formula — 

(  VM,.N:X.C1„Ht  (OH)  (N:NOH) 

I  I 

C6H4.N:N.S03 

is  obtained  as  follows  : — IS '4  kilos,  of  benzidine  are  con- 
\  cried  into  the  tetrazo  compound  in  an  aqueous  solution 
with  50  kilos,  of  hydrochloric  acid  and  13'8  kilos,  of  nitrite. 
The  diazo  compound  from  23'9  kilos,  of  amidonaphthol 
sulphonic  acid  G  is  also  prepared  with  :>.">  kilos,  ot  hydro- 
chloric acid,  and  the  two  diazo  derivatives  are  mixed,  a 
solution  of  soda  being  then  added  until  the  whole  is  strongly 
alkaline.  The  intermediate  compound  separates  out  as  a 
blue  crystalline  precipitate,  and  is  nearly  insoluble  in  water. 

—T.  A.  L. 


VI.— DYEING,  CALICO  PRINTING,  PAPER- 
STAINING.  AND  BLEACHING. 

Jute,  Bleaching  of.  Grothie.     Papier  Zeit.  76,  1896,  2453. 

The  author  says  many  materials  can  he  bleached  perfectly 
white  if  previously  treated  with  a  solution  of  silicate  of  soda 
i  ••  Water-glass  "),  which  cannot  be  done  if  the  material  has 
been  simply  boiled  with  soda,  [f  jute  be  soaked  ami  agitated 
for  15 — 20  minutes  in  a  solution  of  6—8  kilos,  of  water-glass 
in  lo  litres  of  water  at  ,s.'i  —  100°C,  ami  then  be  washed  in 

water,  first  warm  and  then  cold,  the  material  ;  be  bleached 

,i  good  white  with  a   solution  of  bleaching  powder. — S.  I'.  E. 

Chromium  Fluoride  fur  Wool-chroming.  Textile  Colourist, 
18,  [212],  280.  '  (See  also  this  Journal,  lSt-8,  488  ; 
1889,982;   1890,60,732;   1891,763;   1892,365.) 

Chromium  fluoride  is  steadily  displacing  potassium  bi- 
itc,    says    the   author,   for    mordanting  wool.     With 

chromium   fluoride  the  green    colour    of   the  wool   is  seen 

from  the  beginning,  aud  the  wool  is  not   oxidised  ;  whereas 


with  bichromate  this  result  can  only  be  obtained  after 
protracted  boiling,  the  wool  fibre  being  at  the  same  time 
oxidised.  Wool  mordanted  with  chromium  fluoride  behaves 
gen,  rally  witli  the  alizarins  like  that  mordanted  with 
potassium  bichromate,  and  in  some  cases,  particularly  with 
Alizarin  Cyanines  and  Anthracene  Blue,  gives  fuller  sha  les 
with  a  finer  greenish  tone. 

A  special  advantage  of  chromium  fluoride  is  that  it  can 
he  ii], plied  as  a  mordant  for  "  topping  "  the  lightest  shades 
of  indigo-dyed  bottoms,  since  it  has  no  oxidising  action  on 
the  Indigo. —  I.  S. 

Aniline    Black    on    Wool    with    Ammonium     Persulphate. 

T.  Skawinski.     Farber  Zeit.  1896,  7,  [22],  34a. 

A  coon  full  black,  which  rubs  oil'  but  very  little,  may  be 
produced  on  wool  by  the  aid  of  ammouium  persulphate 
(XlI,).,S.,Os.  The  wool  (100  parts)  is  worked  for  1 ',  hours 
in  a  cold  solution  of  ammonium  persulphate  (5 — 10  pans) 
in  water  (4,000  parts).  After  removing  surplus  Liqu  ir,  an  1 
without  drying,  the  goods  are  padded  in  a  solution  of 
120  gnns.  of  aniline  salt,  45  grms.  of  Bodium  chlorate,  and 
s  i  grms.  of  potassium  ferrocyanide  per  litre,  drie  1, 
steamed  for  4  hour  without  pressure,  washed,  and  soaped. 
For  printing  on  wool  the  process  has  not  so  far  given 
satisfactory  results. — I.  S. 

Aniline  Black,  White  and  Coloured  Resists  on.      L.  Bloch 

and  Ch.  Schwartz.      BuIl.Soc.Ind.de   Mulhoase,   189G, 

July,  301— 303. 
Ai.i'minati-  of  soda  resists  Aniline  Klaek  very  well,  and  if 
care  be  taken  when  removing  the  thickening  after  the 
passage  through  the  Mather-Flatt  apparatus,  sufficient 
alumina  remains  fixed  on  the  cloth  to  dye  those  parts  with 
alizarins  :  red.  yellow,  fancy  shades,  and  other  colours.  In 
this  way  white,  and  single-colour  or  two-colour  effects 
on  black  grounds  may  he  produced.  The  process  is  as 
follows  : — 

Tad  the  goods  with  aniline  solution,  print  on  a  white 
resist  consisting  of  sodium  citrate  and  acetate,  and  then 
alumiuate  of  soda.  Pass  through  the  Mather-Flal  t  apparatus, 
remove  thickening,  dye  at  a  low  temperature  (alizarins 
being  applied  in  the  usual  manner),  wash,  dry,  oil,  steam, 
and  soap. 

The  authors  have  obtained  similar  effects  with  albumin 
colours  by  using  as  a  resist  stannous  sulphocyanide,  which 
resists  Aniline  Black  very  well.  But  the  albumin  coagulates 
superficially, and  the  colours  give  way  easily  dining  soaping. 
Good  results  may  be  obtained,  however,  by  using,  a 
with  this  resist,  certain  of  the  basic  colouring  matters  which 
i  sist  the  action  of  stannous  sulphocyanide  during  steaming, 
such  as  Khodamine  6  G.  .Methyl  Violet,  Victoria  nine. 
Malachite  Green,  &e.  For  the  fixation  <>{  tin-  colouring 
matter,  a  suitable  antimony  salt  and  tannin  are  mlded  to 
the  printing  composition  at  the  same  time. 

A  white  resist  is  made  by  dissolving  2'1  kilos,  of 
barium  sulphocyanide  m  3'7  litres  of  warm  water,  to 
which  are  added  1 '  7 .'»  kilos,  of  tin  salt  and  4  kilos,  "t 
British  gum.  for  coloured  resists,  2'1  kilos,  of  barium 
sulphocyanide  arc  dissolved  in  1  litre  of  warm  water,  and  to 
the  solution  1*75  kilos,  of  tin  salts  arc  added,  and  the 
whole  is  stilled  into  a  paste  consisting  ot  2  ■  ;>  lines  of 
colour  solution  (50  grms.  of  a  basic  colouring  matter  in 
o-.'i  litre  of  water  and 0*5  litre  of  acetic  acid)  and  4  kilos, 
of  British  gum.  When  cold,  0*5  kilo,  of  tannin  and 
o-.".  litre  of  acetic  acid  of  6  B.  are  added,  and  lastly 
0*25  litre  of  antimony  solution,  made  by  dissolving 
1  lo  grms.  of  tartar  enutie  in  1  litre  of  calcium  chloride 
solution  of  S     It.  — I.  S. 

Amino  Black,    Win/:    oiol  Colour,,!   Resists    ,o,.     (Note 
on  preceding    Article.)      A.  Romano.      Bull. 'Soc.  lnd. 

\lu lie .use.  1896,  duly.  304—805. 
'I'm:  use  of  sodium  citrate  and  acetate  as  a  resist  for  Aniline 
Black,  and  the  simultaneous  employment  of  sodium  alumi- 
uate in  serve  as  a  mordant  for  subsequent  dyeing,  have 
long  been  known.  The  process  is  of  easy  application,  hut 
has  been  abandoned  ou  account  of  its  inutility.  The  same 
effects  may  he  produced  by  using  albumin  colours  along 
with  the  resists  in  common  use. 
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The  author  has  repeated  the  process  of  Bloeh  and 
Schwartz,  who  employed  stannous  snlphocyanide,  obtained 
from  tin  salt  and  a  soluble  snlphocyanide,  as  a  white  resist, 
and  can  confirm  their  results.  Since  the  opeuing  of  their 
sealed  note  in  which  this  process  was  made  public,  Hioch 
and  Schwartz  hive  published  a  modification  of  their  formula. 
consisting  of  an  addition  of  zinc  sulphate  and  raw  starch 
to  their  former  mixture.  The  sine  sulphate  reserves  ihe 
albumin  colours  much  better,  but,  on  account  of  its  acidity, 
it  does  not  resist  the  aniline  black  so  well,  whilst  the  starch 
merely  increases  the  viscosity  of  the  mixture,  necessitating  a 
further  increase  of  the  proportion  of  sulphoeyanide  in  outer 
to  obtain  a  good  white.  The  author  has  sliown  by  trials 
that  the  resists  in  common  use — sodium  carbonate,  acetate, 
or  citrate — produce  a  better  white  than  stannous  sulpho- 
cyanide. 

'the  new  formula  of  Bloch  and  Schwartz  is  stated  to  be 
as  follows: — 3'5  kilos,  of  tin  salt  and  2*8  of  potassium 
sulphocyanide  are  dissolved  in  7-5  litres  of  water,  and 
thickened  with  8  kilos,  of  British  gum.  To  this  mixture 
are  added  1  kilo,  of  starch,  0  5  litre  of  water,  and  ■'.  ■  5 
kilos,  of  zinc  sulphate. —  I.  S. 

Indigo  Substitutes  for  Cotton  Yarns,  Basic  Dyestuffx  as. 

S.  Freun'd.     Farber  Zeit.  7,     :         178 

No  substitute  has  yet  been  discovered  which  could  replace 
[ndigo  as  perfectly  as,  for  instance,  Alizarin  does  Madder  in 
Turkey-red  dyeing.  Some  of  the  basic  colouring  matters, 
however,  so  closely  approximate  Indigo  in  shade,  fastness  to 
light  and  soaping,  that  they  are  successfully  applied  as 
substitutes  for  that  dyestuff. 

Indoin  Blue  B  I!  and  Naphthindone  B  1?  appear  to  be  the 
most  suitable  for  this  purpose.  The  properties  of  both  are 
similar,  the  only  difference  being  that  the  former  is  sold  as 
a  paste  and  the  latter  as  a  dry  powder.  The  dyes  with 
these  colouring  matters  closely  resemble  those  of  Indigo, 
and  all  the  usual  shades  of  the  latter  can  be  produced  ; 
with  Naphthindone  even  the  copper  shade  of  dark  Indigo 
appears. 

As  a  special  advantage  in  the  case  of  these  two  colouring 
matters  as  compared  with  other  basic  dyestuffs,  the  author 
mentions  their  great  tinctorial  powers,  If  to  2)  per  cent, 
giving  full  blues,  whilst  3  per  cent,  is  sufficient,  it  is  stated, 
for  the  darkest  shades.  Great  care  is  necessary,  however. 
in  order  to  obtain  even  dyeing.  Calcareous  water  should 
be  corrected  by  the  addition  of  acetic  acid,  alum,  or 
aluminium  sulphate.  Sumach  is  to  be  preferred  to  tannic 
acid  in  the  mordanting,  as  it  gives  fuller  shades. 

The  following  proportions  of  sumach,  antimony,  and 
dyestuff  are  recommended  : — 


Dyestuff. 

Sumach. 

Double  Salt  of 
Antimony. 

Per  Cent. 
1 
M 

a 

Per  Cent. 
7 

1ft 
15 
19 

Per  Cent. 

1* 

]\ 

2 

The  sumach  bath  should  he  acidulated  by  adding  to  the 
same  \  litre  of  acetic  acid  (30  per  cent.)  for  every 
50  kilos,  of  yarn,  and  the  dye-bath  by  the  addition  of 
3  per  cent,  of  alum  or  2  per  cent,  of  aluminium  sulphate. 
The  colour  is  dissolved  with  the  addition  of  |  litre  of  30  per 
cent,  acetic  acid  and  is  then  added  to  the  bath.  Enter 
the  mordanted  goods  at  50°  C,  vcork  20  minutes,  lift, 
raise  the  temperature  to  75°  0.,  and  work  another 
20  minutes.  If  the  bath  is  not  exhausted,  add  to  it  a 
decoction  of  1  to  2  lb.  of  sumach,  and  work  the  goods 
for  another  15  minutes.  This  second  sumaching  at  the 
same  time  assists  in  the  better  fixation  of  the  colour. 

—I.  S. 

Dyeing  Apparatus,  Improved,  for  Yarns  and  Cloth.     U.S. 
Consular  Reports,  Sept.  189G,  52,  [192J,  152— 155. 

The  drum  A  rests  on  suitable  framework,  and  is  connected 
by  steam  pipes  with  the  hollow  and  perforated  cylinder  D. 


Into  this  cylinder  from  1,500  to  2,000  hollow  and  perforated 
spikes  H  may  be  screwed,  on  which  latter  the  cops  J  are 
placed.  By  means  of  the  thumbscrews  E  the  cylinders  can 
be  quickly  inserted  into  or  removed  from  the  arms  B.     The 


joint  F  admits  both  of  raising  and  dipping  the  cops  carrier 
from  or  into  the  movable  vat.  The  drum  A  is  provided 
with  a  vacuum  chamber  and  a  compressed  air  cylinder, 
which  are  connected  with  a  reversible  air  pump  by  pipes  y, 
and  are  controlled  by  the  valve  handles  <;.  A  pipe  from 
-V  leads  to  the  tank  containing  the  reserve  dyes. 

The  dyeing  is   performed  in  the   following  manner: A 

vacuum  is  created,  whereby  the  liquor  is  sucked  through  the 
cops,  the  perforated  spikes,  and  the  cylinder  into  the  drum  A, 
where  it  is  brought  up  to  strength  by  a  concentrated  solution 
drawn  in  at  the  same  moment  and' by  the  same  force  from 
a  reserve  tank.  Then  steam  is  admitted,  and  the  liquor 
contained  in  the  drum  A  is  pressed  outward.  All  operations 
of  dyeing,  washing,  steaming,  &c,  both  on  cops  or  piece- 
goods,  may  be  performed  with  this  apparatus. —  I.  S. 

Silk  Warps,  Printing  of.  Report  of  the  Zurich  Silk- 
Weaving  School.     Textile  Colorist  (.U.S.),  18,  [213],  267. 

Before  the  warps  are  delivered  to  the  printer,  a  few  picks 
are  shot  through  at  distances  of  35 — 10  mm.,  forming  a 
kind  of  woven  portion,  7—15  mm.  in  length.  It  is  ad- 
visable to  weave  at  the  beginning  about  20  cm.  of  the 
stuff,  and  to  shoot  in  several  picks  on  either  side  of  the 
lease-cord,  to  keep  it  in  position. 

For  printing,  the  warp  is  stretched  upon  a  table  about 
20  m.  long,  covered  with  cloth,  and  the  colours  are 
applied  by  means  of  blocks  as  is  usual  in  hand-printing. 
When  the  whole  length  upon  the  table  lias  been  piinted, 
in  in.  more  of  the  warp  are  pulled  on  to  it,  whilst  the 
printed  part  is  placed  upon  a  higher  platform.  When  the 
entire  length  has  been  printed,  the  warp  is  hung  up  in  a 
box,  and  is  there  exposed  for  40 — 50  minutes  to  the  action 
of  very  hot,  dry  steam  to  fix  the  colours.  After  steamino- 
the  warp  is  put  into  a  bag,  and  agitated  or  "  whipped  "  in 
water  by  two  men,  to  remove  adhering  impurities  ;  it  is 
then  "  whizzed  "  in  a  hydro-extractor,  and  hung  up  in  loops 
until  dry.  The  warp  is  then  again  beamed,  and  whilst 
running  on  to  the  beam,  is  exposed  to  the  action  of  the 
brush,  whereby  the  threads  are  again  neatly  placed  side  by- 
side.  Designs  may  also  be  printed  in  this  "manner  on  dark 
dyed  warps  by  discharge. — I.  S. 
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Silk  /'"/<;/<•  *    mid  Foulards,  Printing  uf.     Report  of  the 

Zurich   Silk  Weaving  School.     Textile   Colorist    (  I'.S.), 

18,  [213], 267. 
A  PECULIAR  kind  of  block  printing  and  treatment  is  applied 
to  silk  pongees  and  foulards,  which  are  woven  of  raw  silk. 
The  dots  and  small  designs  on  these  goods,  which  are 
mostly  of  a  light  colour  on  dark  ground,  are  produced  as 
follows  : — The  material  is  first  dyed  a  light  colour  for  the 
design,  and  is  then  printed  over  with  a  cement-like  mass 
(mastique).  The  printed  parts  are  sprinkled  over  with 
finely-powdered  pipe-clay  to  prevent  these  parts  from 
sticking  together,  and  the  cloth  is  hung  up  to  dry.  The 
silk  is  then  dyed  a  dark  shade  for  the  ground.  The  cement 
is  subsequently  removed  with  benzene,  leaving  a  light 
desigu  on  a  dark  ground. — I.  S. 

PATENT. 

Producing  Print  Patterns  in  Colours  mi  Cotton  Fabrics  by 
the  Aid  of'  Safranine-Azo  Dyestuffs.  R.  Michel,  Vienna, 
Austria.  '  Eng.  Pat.  19,444,  Oct.  16,  1895. 

In  order  to  obtain  red  patterns  on  a  blue  ground,  the 
cotton  fabric,  after  having  been  dyed  with  a  colouring 
matter  derived  from  diazosafranine  and  a  dyestofi 
component,  is  printed  with  a  tin-acetate  discharge,  steamed, 
and  washed,  when  the  desired  effect  is  obtained.  For 
instance,  the  dyestuff  produced  from  diazosafranine  and 
0-naphthol  in  acetic  acid  solution,  and  known  as  naphthin- 
done,  is  dyed  on  cotton  cloth  mordanted  with  tannin  and 
tartar  emetic.  A  discharge  is  then  printed  on,  consisting  of 
'_'  litres  of  acetate  of  tin  (42°  Tw.),  200  grrns.  of  wheat 
starch,  and  150  gnus,  of  white  dextrin.  The  goods  are 
then  steamed  and  washed,  when  a  bluish-red  design 
appears  on  a  dark  blue  ground.  The  shade  of  the  former 
can  be  modified  by  printing  with  the  discbarge,  non- 
reducible dyestuffs.  such  as  Tliioflaviue  T,  or  Eosine,  8cc. 
The  process  may  also  be  reversed,  the  discharge  being 
first  printed  as  a  resist.  Moreover,  the  employment  of  a 
mordant  is  not  in  all  cases  necessary,  since  certain  of  the 
safranine-azo  colouring  matters  dye  unmordanted  cotton. 

— T.  A.  L. 

m-ACIDS.  ALKALIS,  AND  SALTS. 

Salt   in  llii'  Isle  of  Mmi.     W.  IS.  Dawkins.     Proe.  Hritish 
Association,  Chemical  Section,  1896. 

The  author  states  that  salt  wis  found  from  a  boring  made 
at  the  Point  of  Ayre.  The  salt  set  in  at  500  ft.  below  the 
surface,  and  the  total  thickness  of  the  rock  salt  was 
:!:!  ft.  6  ins.,  the  two  thickest  beds  being  respectively  20  ft. 
and  9  ft.  6  ins.  Besides  these,  a  brine  run,  2  ft.  6  in<.  in 
depth,  occurred  at  a  depth  of  615  ft.  5  ins.  from  the  surface. 
The  depth  of  the  salt-field  remained  unproved. — A.  S. 

Tartaric  Acid,  Tin-  Manufacture  of '.      V.  Holbling.     Mitt. 

k.k.  Tech.  lint.  Museums  in  Wien,  1896,  6,  133— 14  1. 
The  source  of  the  tartaric  acid  of  commerce  is  the  juic  of 
the  wine  grape,  in   which   it   occurs  in    the   form    of   acid 
potassium  tartrate  and  calcium  tartrate. 

During  and  after  the  fermentation  of  the  grape  juice,  pari 
of  the  tartrates  i-  deposited  on  the  walls  of  the  tun  as  argol, 
and  part  is  contained  in  the  sediment  known  as  lees.  The 
lees  are  used  for  the  manufacture  of  tartaric  acid,  either  in 
the  moist  condition  or  after  being  dried.  The  moist, 
pasty  lees  are  removed  from  the  tuns  into  Backs,  and 
pressed,     They    then    contain    varying    amounts    of  acid 

potassium  tartrate  and  calcium  tartrate,  with  some  alcohol 
and  higher  ester-.  They  are  mixed  with  water  and  distilled, 
the  distillate  yielding  the  so-called  Lager  brandy  and  wine 
oil  or  Cognac  oil.  The  residue,  which  is  used  for  the  manu- 
facture of  tartaric  acid,  contains  from  1  to  8  per  cent,  of 
that  acid.  Lees  containing  a  higher  percentage  of  tartaric 
aeid,  which  only  occurs  alter  the  first  stage  of  the  fermenta- 
tion, arc  well  pressed  and  dried,  usually  by  the  heat  of  the 
sun,  and  sold  as  dried  wine  lees. 

To  obtain  the  tartaric  acid  from  the  crude  materials 
(argol  and  wine  lees),  the  only  method  suitable  for  technical 
purposes  is  the  precipitation  of  the  acid  potassium  tartrate 


as  calcium  tartrate,  and  subsequent  preparation  of  the 
tartaric  acid  from  the  latter.  The  methods  of  obtaining  the 
calcium  tartrate  vary  according  to  the  nature  of  the  crude 
material.  A  suitable  method  of  obtaining  it  from  argol  is 
to  mix  the  argol,  preferably  in  the  form  of  powder,  with 
water,  and  boil,  after  the  addition  of  sonic  hydrochloric  acid, 
the  best  proportions  being  1  —  5  cb.  m.  of  water  with  110 — 
120  kiln-,  of  crude  hydrochloric  aeid  (20  — Tl  15.)  to  about 
500  kilos,  of  argol.  Milk  of  lime  is  then  added  to  the 
boiling  mass  until  this  is  nearly  neutral,  when  calcium  tar- 
trate is  precipitated  and  neutral  potassium  tartrate  and 
calcium  chloride  left  in  solution.  The  neutral  potassium 
tartrate  is  decomposed  either  by  boiling  with  a  sufficient 
quantity  of  calcium  sulphate  or  by  adding  calcium  chloride 
solution,  an  excess  of  the  precipitant  being  avoided  in  either 
case.  The  small  amount  of  acid  potassium  tartrate  pur- 
posely left  in  the  liquid,  when  treating  the  latter  with  mill: 
of  lime,  is  decomposed  with  pure  precipitated  calcium 
carbonate.  The  object  of  not  adding  the  milk  of  lime  to 
the  neutral  point  or  in  excess  is  to  avoid  the  precipitation 
ot  iron  oxide  and  alumina.  The  solution  must  still  remain 
perceptibly  acid  after  the  addition  of  the  calcium  carbonate. 
When  cooled  to  about  40°  C  ,  the  liquid  is  filtered  with  the 
aid  of  a  suction  pump,  and  the  residue  washed  with  water. 
The  dark  brown  filtrate  was  formerly  treated  to  recover  the 
calcium  chloride  and  potassium  sulphate,  but  owing  to  the 
expense  of  the  process  of  recovery  and  purification  it  is  now 
a  waste  product. 

In  the  oldest  methods  of  obtaining  calcium  tartrate  from 
wine  lees  the  latter  were  boiled  with  water  and  hydrochloric 
acid,  the   clear  solutiou  removed,  and  the    residue    treated 

with  mure  water.     As  the  extractii  a  was    very  ii mplcte, 

these  methods  have  not  been  employed  tor  the  last  80  years. 
When  filtration  of   the  lees  was  first  attempted   it  was  found 

that  ttie  potes  of  the  filter  became  clogged,  and  that  even 
under  a  pressure  of  i  or  .,  atmospheres  no  liquid  would  pass 
through.  This  difficulty  wa-  overcome  by  the  process  of 
Dietrich  and  Seluiitzer.  in  which  the  albuminoid  substances 
are  coagulated  by  heating  for  about  six  boms  under  a 
pressure  of  4  or  .">  atmospheres.  This  method  has  been 
iu  general  use  for  about  30  years,  Wet  lees,  when  thus 
treated,  can  he  readily  filtered.  Dried  lee-  are  crushed, 
stirred  in  a  tank  with  water,  and  heated  by  steam  for  some 
time,  until  air  is  completely  expelled,  before  being  heated  in 

the  pressure  boiler.       According  to  the  author's  expei 
preliminary  boiling  for  more  than   half  an   hour  is  super- 
fluous. 

Dietrich  and  Schnitzel's  pressure  boiler  consists  of  a 
tighth  covered  wrought-iron  cylinder,  with  a  manhole  and 
charging  opening  in  the  cover,  through  which  passes  a 
copper  steam-tube  with  a  worm  at  the  bottom,  and  having 

small  openings  at  the  top  of  tin- bend,  so  thai  the  steam  is 
regularly  distributed  throughout  thi  entire  mas-.  There  is 
also  a  tube  of  copper,  through  which  the  lees  arc  forced 
when  the  heating  is  finished.  The  dimensions  of  an 
average-sized  cylinder,  holding  about  1,500  kilos,  of  lees, 
are  4  m.  in  length  and  about  1  '  I  m.  in  diameter.  The 
tube-,  which  are  of  copper,  and  tin-  interior  i)i'  the  boiler, 
require  constant  inspection  to  avoid  the  danger  of  an 
explosion,    and    every    six     months  the   boiler    is    subjected 

to  a  pressure  test  i  \  times  in  excess  of  the  maximum 
normal  pressure,  since  the  iron  is  rapidly  corroded. 
To  avoid  this  danger,  and  to  obviate  the  drawback  of 
having  a  considerable  amount  of  iron  taken  up.  which 
is  troublesome  in  the  further  the   manufacture, 

dents  have  been  made  to  find  a  substitute  for 
iron  as  the  material  for  the  boiler.  Coppi  t  is  undoubtedly 
the  most  suitable  metal,  but  its  high  price,  at.d  the  fact  that 
it  is  n, it  absolutely  unattacked,  have  stood  in  the  way  of  its 
adoption.  Lining  the  interior  of  the  cylinder  with  lead  is 
useless,  since  the  metal  is  rapidly  attacked  by  the  sul- 
phuretted hydrogen  liberated  from  the  heated  albuminoid 
matters,  ami  rapidly  peels  off.  The  most  effective  means  of 
protecting  the  iron  is  to  line  the  boiler  with  cement.  The 
most  suitable  dimensions  for  a  boil  ir  intended  to  be  thus 
lined  arc  •_'  m.  in  diameter  and  2  m.  in  height. 

During  the  process  of  heating  the  lees,  the  Bteam 
passing  from  the  apparatus  carries  with  it  volatile  eiupvreu- 
ni.itie   products  derived  from  the   decomposed  albuminoids. 
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These  have  a  very  offensive  odour,  and  should  he  conveyed 
into  a  factory  chimney  of  sufficient  height,  so  that  the 
evil-smelling  vapours  are  drawn  up  and  decomposed  by  the 
furnace  gases. 

When  the  heating  is  finished,  the  steam-outlet  pipe  is 
opened  and  the  pressure  allowed  to  fall  from  1  to  h  atmo- 
sphere, this  pressure  heiug  required  to  force  the  lees  from  the 
hoiler  into  a  tank,  which  may  he  suitably  constructed  of  wood. 
Here  the3-  are  mixed  with  water,  which  has  previously 
been  put  into  the  tank,  and  the  requisite  quantity  of  crude 
hydrochloric  acid  ^21° — 22°  B.).  Experience  has  shown 
that  for  every  100  parts  by  weight  of  argol  in  the  li  s, 
100  parts  of  the  acid  are  required.  Too  little  acid  causes 
deposition  of  argol  in  the  cloths  of  the  filter-press,  whilst 
too  much  destroys  the  cloths,  and  more  lime  is  required  to 
neutralise  the  filtrate.  If  the  conditions  are  right,  the 
filtered  liquid  should  have  a  specific  gravity  of  about  6'  B. 

The  acidified  lees  are  pressed  and  washed,  the  washings 
being  used  instead  of  pure  water  for  mixing  with  the  next 
charge  of  lees  from  the  pressure  boiler.  The  tartaric 
arid  in  the  filtrate  is  precipitated  with  lime  and  calcium 
carbonate,  and  the  remainder  cf  the  process  is  the  same 
as  in  the  case  of  argol,  with  the  exception  that  there  is 
no  necessity  to  add  calcium  chloride  or  calcium  sulphate. 

The  calcium  tartrate  obtained  from  wine  lees  is  of  a 
clear  grey  colour,  and  considerably  purer  than  the  dark 
grey  or  dark  brown  product  from  argol. — C.  A.  M. 

Chlorine,  History  of  the  Manufacture  of.     Ludwig  Mond. 
(President's    Address,   Chemical   Section),   Brit.    Assoc. 

Meeting,  1896. 

In"  endeavouring  to  fix  upon  a  suitable  theme  for  the 
address  I  knew  to-day  would  he  expected  from  me,  I  have 
felt  that  I  ought  to  give  due  consideration  to  the  interests 
which  tie  this  magnificent  city  of  Liverpool,  whose  hospi- 
tality we  enjoy  this  week,  to  Section  B.  of  the  British 
Association. 

I  have  therefore  chosen  to  give  a  brief  history  of  the 
manufacture  of  chlorine,  with  the  progress  of  which  this 
city  and  its  neighbourhood  have  been  very  conspicuously 
and  very  honourably  connected,  not  only  as  regards  quan- 
tity— I  believe  this  neighbourhood  produces  to-day  nearly 
as  much  chlorine  as  the  rest  of  this  world  together — but 
more  particularly  by  having  originated,  worked  out,  and 
carried  into  practice  several  of  the  most  important  improve- 
ments ever  introduced  into  this  manufacture.  I  was 
confirmed  in  my  choice  by  the  fact  that  this  manufacture 
has  been  influenced  and  perfected  in  an  extraordinary 
degree  by  the  rapid  assimilation  and  application  of  the 
results  of  purely  scientific  investigations  and  of  new  scien- 
tific theories,  and  offers  a  very  remarkable  example  of  the 
incalculable  value  to  our  commercial  interests  of  the 
progress  of  pure  science. 

The  early  history  of  chlorine  is  particularly  interesting, 
as  it  played  a  most  important  role  in  the  development  of 
chemical  theories.  There  can  be  no  doubt  that  the  Arabian 
alchemist  Geber,  who  lived  1,100  years  ago,  must  have 
known  that  "  Aqua  Regia,"  which  he  prepared  by  distilling 
a  mixture  of  salt,  nitre,  and  vitriol,  gave  off  on  heating 
very  corrosive,  evil-smelling,  greenish-yellow  fumes,  and 
all  his  followers  throughout  1,000  years  must  have  been 
more  or  less  molested  by  these  fumes  whenever  they  used 
■■  Aqua  Regia,"  the  one  solvent  of  the  gold  they  attempt  i 
so  persistently  to  produce. 

But  it  was  not  until  1774  that  the  great  Swedish  chemist 
Scheele  succeeded  in  establishing  the  character  of  these 
fumes.  He  discovered  that  on  heating  manganese  with 
muriatic  acid  he  obtained  fumes  very  similar  to  those  given 
off  by  "  Aqua  Regia,"  and  found  that  these  fumes  consti- 
tuted a  permanent  gas  of  yellowish-green  colour,  very 
pungent  odour,  very  corrosive,  very  irritating  to  the 
respiratory  organs,  and  which  had  the  power  of  destroying 
organic  colouring  matters. 

According  to  the  views  prevalent  at  the  time,  Scheele 
considered  that  the  manganese  had  removed  phlogiston 
from  the  muriatic  acid,  and  he  consequently  called  the  gas 
dephlogisticated  muriatic  acid. 

When  during  the  next  decade  Lavoisier  successfully 
attacked,  and  after  a  memorable  struggle  completely  upset 


the  phlogiston  theory  aud  laid  the  foundations  of  our 
modern  chemistry,  Berthollet,  the  eminent  "  father "  of 
physical  chemistry — the  science  of  to-day — endeavoured  to 
determine  the  place  of  Seheele's  gas  in  the  new  theory. 
Lavoisier  was  of  opinion  that  all  acids,  including  muriatic 
acid,  contain  oxygen.  Berthollet  found  that  a  solution  of 
Seheele's  gas  in  water,  when  exposed  to  the  sunlight,  give- 
off  oxygen  and  leaves  behind  muriatic  acid.  He  considered 
this  as  proof  that  this  gas  consists  of  muriatic  acid  and 
n,  and  called  it  oxygenated  muriatic  acid. 

In  the  year  I  785  Berthollet  conceived  the  idea  of  utilising 
the  colour-destroying  powers  of  this  gas  for  bleaching 
purposes.  He  prepared  the  gas  by  heating  a  mixture  of 
salt,  manganese,  and  vitriol.  He  used  a  solution  of  the 
gas  in  water  for  bleaching,  and  subsequently  discovered 
that  the  product  obtained  by  absorbing  the  gas  in  a  solution 
of  caustic  potash  possessed  great  advantages  in  practice. 

This  solution  was  prepared  as  early  as  1789,  at  the 
chemical  works  on  the  Quai  de  Javelle,  in  Paris,  and  is 
still  made  and  used  there  under  the  name  of  "  Eau  de 
Javelle." 

James  Watt,  whose  great  mind  was  not  entirely  taken  up 
with  that  greatest  of  all  inventions — his  steam-engine — hv 
which  he  has  benefited  the  human  race  more  than  any 
other  man,  but  who  also  did  excellent  work  in  chemistry — 
became  acquainted  in  Paris  with  lierthollet's  process,  and 
brought  it  to  Scotland.  Here  it  was  taken  up  with  that 
energy  characteristic  of  the  Scotch,  and  a  great  stride 
forward  was  made  when,  in  1798,  Charles  Tennant,  the 
founder  of  the  great  firm,  which  has  only  recently  lapsed 
into  the  United  Alkali  Company,  began  to  use  milk  of  lime 
in  place  of  the  more  costly  caustic  potash,  in  making  a 
bleaching  liquid ;  and  a  still  greater  advance  was  made 
,  in  the  following  year.  Tennant  proposed  to  absorb 
the  chlorine  by  hydrate  of  lime,  and  thus  to  produce  a 
dry  substance,  since  known  under  the  name  of  bleaching 
powder,  which  allowed  the  bleaching  powers  of  chlorine  to 
be  transported  to  any  distance. 

In  order  to  give  you  a  conception  of  the  theoretical  ideas 
prevalent  at  this  time,  I  will  read  to  you  a  passage  from  an 
interesting  treatise  on  the  art  of  bleaching  published  in 
1  799  by  Higgings.  In  his  chapter  "  On  bleaching  with  the 
oxygenated  muriatic  acid,  and  on  the  methods  of  preparing 
it,"  he  explains  the  theory  of  the  process  as  follows  :  — 

••  Manganese  is  an  oxyd,  a  metal  saturated  with  oxygen 
gas.  Common  salt  is  composed  of  muriatic  acid  anil  an 
alkaline  salt  called  soda,  the  same  which  barilla  affords. 
Manganese  has  greater  affinity  to  sulphuric  acid  than  to  its 
oxygen,  and  the  soda  of  the  salt  greater  affinity  to  sul- 
phuric acid  than  to  the  muriatic  acid  gas;  hence  it 
necessarily  follows  that  these  two  gases  (or  rather  their 
gravitating  matter)  must  he  liberated  from  their  former 
union  in  immediate  contact  with  each  other;  and  although 
they  have  but  a  weak  affinity  to  one  another,  they  unite  in 
their  nascent  state,  that  is  to  say,  before  they  individually 
unite  to  caloric,  and  separately  assume  the  gaseous  state  ; 
for  oxygen  gas  and  muriatic  acid  gas  already  formed  will 
not  unite  when  mixed,  in  consequence  principally  of  the 
distance  at  which  their  respective  atmospheres  of  caloric 
keep  their  gravitating  particles  asunder.  The  compound 
resulting  from  these  two  gases  still  retain-  the  property  of 
assuming  the  gaseous  state,  and  is  the  oxygenated  muriatic 
gas." 

Interesting  as  these  views  may  appear,  considering  the 
time  they  were  published,  you  will  notice  that  the  role 
played  by  the  manganese  in  the  process  and  the  chemical 
nature  of  this  substance  were  not  at  all  understood.  The 
law  of  multiple  proportions  had  not  yet  been  propounded 
by  John  Dalton,  and  the  researches  of  Berzelius  on  the 
oxide-  of  manganese  were  only  published  13  years  later, 
in  1812.  The  green  gas  we  are  considering  was  still  looke  1 
upon  as  muriatic  acid,  to  which  oxygen  had  been  added,  in 
contradistinction  to  Seheele's  view,  who  considered  it  as 
muriatic  acid,  from  which  something,  viz.,  phlogiston,  had 
been  abstracted. 

It  wa-  Humphry  Davy  who  had,  by  a  series  of  brilliant 
investigations  carried  out  in  the  Laboratory  of  the  Royal 
Institution  between  1808  and  1810,  accumulated  fact  upon 
fact   to   prove   that    the   gas   hitherto    called    oxygenated 
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muriatic  acid  did  not  contain  oxygen.  He  announced  in 
an  historic  paper,  which  he  read  before  the  Eoyal  Society 
on  July  \2,  IS  10,  his  conclusion  that  this  gas  was  an 
elementary  body,  which  in  muriatic  arid  was  combined  with 

hydrogen,  and  for  which  he  proposed  the  name  "  chlorine," 
derived  from  the  Greek  x^wP"s>  signifying  "green,"  the 
colour  by  which  the  gas  is  distinguished. 

The  numerous  communications  which  Humphry  Davy 
made  to  the  Royal  Society  on  this  subject  form  one  of  the 
brightest  and  most  interesting  chapters  in  the  history  of 
chemistry.  They  have  recently  been  reprinted  by  the 
Alembic  Society,  and  1  cannot  too  highly  recommend  their 
study  to  the  young  students  of  our  science. 

Those  who  have  followed  the  history  of  chemistry  I 
need  not  remind  how  hotly  and  persistently  Davy's  views 
were  combated  by  a  number  of  the  most  eminent  chemists 
of  his  time,  led  by  Berzelius  himself  ;  how  long  the  chlorine 
controversy  divided  the  chemical  world;  how  triumphantly 
Davy  emerged  from  it  ;  how  completely  his  views  were 
recognised  ;  and  bow  very  instrumental  they  have  been  in 
advancing  theoretical  chemistry. 

The  hope,  however,  which  Davy  expressed  in  that  same 
historic  paper,  "  that  these  new  views  would  perhaps 
facilitate  one  of  the  greatest  problems  in  economical 
chemistry,  the  decomposition  of  the  muriates  of  soda  and 
potash,"  was  not  to  he  realised  so  soon.  Although  it  had 
changed  its  name,  chlorine  was  still  for  many  years  manu- 
factured by  heating  a  mixture  of  salt,  manganese,  and 
sulphuric  acid  in  leaden  stills,  as  before. 

This  process  leaves  a  residue  consisting  of  sulphate  of 
soda  and  sulphate  of  manganese,  and  for  some  time 
attempts  were  made  to  recover  the  sulphate  of  soda  from 
these  residues,  and  to  use  it  for  the  manufacture  of  car- 
bonate of  soda  by  the  Le  Blanc  process.  On  the  other 
hand,  the  Le  Blanc  process,  which  had  hc^en  discovered  and 
put  into  practice  almost  simultaneously  with  Berthollet's 
chlorine  process,  decomposed  salt  by  sulphuric  acid,  and 
sent  the  muriatic  acid  evolved  into  the  atmosphere,  cau 
a  great  nuisance  to  the  neighbourhood. 

Naturally,  therefore,  when  Mr.  William  Gosaage  had 
succeeded  in  devising  plant  for  condensing  this  muriatic 
acid,  the  manufacturers  of  chlorine  reverted  to  the  original 
process  of  Scheele,  and  heated  manganese  with  the  muriatic 
aeid  thus  obtained.  Since  then  the  manufacture  of  chlorine 
has  become  a  by-product  of  the  manufacture  of  soda  by 
the  Le  Blanc  process,  and  remained  so  till  very  recently. 

I'm  a  great  many  years  the  muriatic  acid  was  allowed  to 
act  upon  native  ores  of  manganese  in  closed  vessels  of 
earthenware  or  -tone,  to  which  heat  could  be  applied,  either 
externally  or  internally.  These  native  manganese  ores, 
containing  only  a  certain  amount  of  peroxide,  converted 
only  a  certain  percentage  of  the  muriatic  acid  employed 
into  free  chlorine,  the  rest  combining  with  the  manganese 
and  iron  contained  in  the  ore,  and  forming  a  brown  and 
very  acid  solution,  which  it  was  a  great  difficulty  for  the 
manufacturer  to  get  rid  of.  Consequently,  many  attempts 
were  made  to  regenerate  peroxide  of  manganese  from  these 
waste  liquors,  so  as  to  use  it  over  again  in  the  production  of 
chlorine. 

Those,  however,  for  a  long  time  remained  unsuccessful, 
because  the  exact  conditions  for  super-oxydising  the  protoxide 
of  manganese   by  means  of  atmospheric  air  were  not  yel 

known. 

Meantime,  viz.,  in  1845,  Mr.  Dunlop  introduced  into  the 
works  created  1>\  his  grandfather,  Mr.  Charles  Tennant,  at 
st.  Rollox,  a  new  and  v,n  interesting  method  for  producing 
chlorine,  which  was,  in  a  certain  measure,  a  return  to  the 
process  used  by  the  alchemists. 

Indeed,  tie-  first  pari  of  this  process  consisted  in  decom- 
posing a  mixture  of  salt  and  nitre  with  oil  of  vitriol — a 
reaction  that  bad  been  made  use  of  for  so  many  centuries  ! 
The  chlorine  so  obtained  is,  however,  not  pure,  but  a  mixture 
of  chlorine  with  oxide- of  nitrogen  and  hydrochloric  aeid. 
which  Mr.  Dunlop  had  to  find  mean-  to  eliminate. 

For  separating  the  nitrous  oxides,  Mr.  Dunlop  adopted 
the  method  introduced  20  years  before  by  the  great  Gay 
I.ussac  in  connection  with  vitriol-making,  viz.,  absorption 
by  sulphuric  acid,  and  the  nitro-sulphurie  acid  thus  formed 
he  also  utilised  in  the  same  way  as  that  obtained  from  the 


towers  which  still  bear  Gay-Lussac's  illustrious  name,  viz., 
by  using  it  in  the  vitriol  process  in  lieu  of  nitric  acid.  He 
then  freed  his  chlorine  gas  from  hydrochloric  acid  1  > x  wash- 
ing with  water,  and  so  obtained  it  pure.  This  process 
possessed  two  distinct  advantages — (1)  it  yielded  a  very 
much  larger  amount  of  chlorine  from  the  same  amount  of 
salt,  and  (2)  the  nitric  acid,  which  was  used  for  oxidising 
the  hydrogen  in  the  hydrochloric  aeid,  was  not  lost, 
because  the  oxides  of  nitrogen  to  which  it  was  reduced 
answered  the  purpose  for  which  the  acid  itself  had  pre- 
viously been  employed.  lint  this  process  was  very  limited 
in  its  application,  as  it  could  only  be  worked  to  the  extent 
to  which  nitric  acid  was  used  in  vitriol-making. 

The  process  has  been  at  work  at  St.  Rollox  for  over  so 
years,  and,  as  far  as  I  know,  is  there  still  in  operation  ;  but 
I  am   not  aware  that  it  has  ever  been  taken  up  elsev 

Within  the  last  few  years,  however,  several  serious 
attempts  have  been  made  to  give  to  this  process  a  wider 
scope  by  regenerating  nitric  acid  from  the  nitro-sulphurie 
acid  and  employing  it  over  and  over  again  to  convert  hydro- 
chloric acid  into  chlorine.  Quite  a  number  of  patents  have 
been  taken  out  for  this  purpose,  all  employing  atmospheric 
air  for  reconverting  the  nitrous  oxides  into  nitric  acid,  and 
differing  mainly  in  deiails  of  apparatus  and  methods  of 
work,  and  several  of  these  have  been  put  to  practical  teal 
on  a  fairly  large  scale  in  this  neighbourhood,  and  also  in 
Glasgow,  Middlesbrough,  and  elsewhere.  As  I  do  not  want 
to  keep  you  here  the  whole  afternoon,  I  have  t"  draw  the 
line  somewhere  as  to  what  I  shall  include  in  this  brief 
history  of  the  manufacture  of  chlorine,  and  have  ha  1  to 
decide  to  restrict  myself  to  tie'-,'  methods  which  have 
actually  attained  the  rank  of  manufacturing  processes  on  a 
large  scale.  As  none  of  the  processes  jusl  referred  to  have 
attained  that  position,  you  will  excuse  me  for  not  entering 
into  further  dt  tails  respecting  them. 

Mr.  Dunlop's  process  only  produced  a  very  am  ill  portion 
of  the  chlorine  manufactured  at  that  time  at  St.  Rollox,  the 
remainder  being  made,  a-  before,  from  native  manganese 
and  muriatic  acid,  leaving  behind  the  very  offensive  waste 
liquors  1  have  mentioned  before,  which  increased  from  year 
to  year,  and  became  more  and  more  difficult  to  get  rid"  of. 
The  problem  of  recovering  from  these  liquors  the  manganese 
in  the  form  of  peroxide  Mr.  Dunlop  succeeded  in  solving  in 
Igor). 

He  neutralised  the  free  acid  and  precipitated  the  iron 
present  by  treating  these  liquors  with  ground  chalk  in  the 
cold  and  settling  out,  and,  in  later  years,  filter-pressing  the 
precipitate,  which  left  him  a  solution  of  chloride  of  manga- 
nese, mixed  only  with  chloride  of  calcium.  This  was 
treated  with  a  fresh  quantity  of  milk  of  chalk,  but  this  time 
under  pressure  in  closed  vessels  provided  with  agitators  and 
heated  by  -team,  under  which  conditions  all  tie-  mangai 
was  precipitated  as  carbonate  of  manganese.  This  pre- 
cipitate was  filtered  off  and  well  drained,  and  was  then 
passed  on  iron  trays  mounted  on  carriages  through  long 
chambers,  in  which  it  was  exposed  to  hot  air  at  a  tempera- 
ture of  300  C.  the  process  being  practically  made  con- 
tinuous, one  tray  at  the  one  end  being  taken  out  of  these 
chambers,  and  a  fresh  tra\  being  put  in  at  the  other  end. 
tine  passage  through  these  chambers  sufficed  to  convert 
the  carbonate  of  manganese  into  peroxide,  which  was  used 

in  place  of.  and  in  the  game  wa\  a-,  the  native  mang se. 

The  whole  of  the  residual  liquors  made  at  the  large  works 
nt  St.   Rollox  have  been  treated  by  this    process  with  signal 

success  for  a  long  number  of  years.  For  a  short  time  the 
process  was  discontinued  in  favour  of  the  Weldon  process 
(of  which  I  have  to  speak  next);  hut  after  two  years 
Dunlop's  process  was  taken  up  again,  and,  to  the  best  of 
mv  knowledge,  it  is  still  in  operation  to  this  'lay.  It  has. 
however,  just  like  Mr.  Dunlop's  first  chlorine  process,  never 
left  the  place  of  its  birth  (St.  Rollox),  although  it  was  for  a 
period  "t  over  10  J  ear-  without  a  rival. 

In  1866  Mr.  iValter  Weldon  patented  a  modification  of 
a  process  proposed  by  Mr.  William  Gossage  in  18H7  for 
recovering  the  manganese  that  had  been  used  in  the  manu- 
facture of  chlorine.  Mr.  Gossage  had  proposed  to  treat 
the  n  sidual  liquors  of  this  manufacture  by  lime,  and  to 
Oxidise  the  resulting  protoxide  of  manganese  by  bringing  it 
into  frequent   and   intimate  contact   with  atmoephei 
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This  process — and  several  modifications  thereof  subsequently 
patented — had  been  tried  in  various  places  without  Buccess. 
Mr.  Weldon,  however,  did  succeed  in  obtaining  a  very 
satisfactory  result,  possibly — even  probably — because,  not 
being  a  chemist,  he  did  not  add  the  equivalent  quantity  of 
lime  to  his  liquor  to  precipitate  the  manganese,  hut  used  an 
excess.  However,  Mi.  Weldon,  if  he  was  not  a  chemist  at 
that  time,  was  a  man  of  genius  and  of  great  perseverance. 
He  soon  made  himself  a  chemist,  and  having  once  got  a 
satisfactory  result,  he  studied  every  small  detail  of  the 
reaction  with  the  utmost  tenacity  until  he  had  thoroughly 
established  how  this  satisfactory  result  could  be  obtained 
on  the  largest  scale  with  the  greatest  regularity  and 
certainty. 

He  even  went  further,  .and  added  considerably  to  our 
theoretical  knowledge  of  the  character  of  manganese  peroxide 
and  similar  peroxides  by  putting  forward  the  view  that 
these  compound^  possess  the  character  of  weak  acids.  He 
explained  in  this  way  the  necessity  for  the  presence  of 
an  excess  of  lime  or  other  base  if  the  oxidation  of  the 
precipitated  protoxide  of  manganese  by  means  of  at- 
mospheric air  was  to  proceed  at  a  sufficiently  rapid  rate. 
He  pointed  out  that  the  product  had  to  be  considered  as  a 
manganite  of  calcium — a  view  which  has  since  been 
thoroughly  proved  by  the  investigations  of  Goergeri  and 
others;  and  it  is  only  fair  to  state  that  Weldon's  pro 
is  not  only  a  process  ring  the  peroxide  of  manga- 

nese originally  used,  hut  that  he  introduced  a  new  substance, 
viz.,  manganite  of  calcium,  to  be  continuously  used  over 
ami  over  again  in  the  manufacture  of  chlorine. 

Mr.  Weldon  had  the  good  fortune  that  his  ideas  were 
taken  up  with  tenancy  by  Colonel  Gamble,  of  St.  Helens, 
and  that  Colonel  Gamble's  manager,  Mr.  K.  Bramwell, 
placed  all  his  experience  as  a  consummate  technical 
chemist  and  engineer  at  Mr.  Weldon's  disposal,  ami  assisted 
him  in  earning  his  ideas  into  practice.  The  result  was 
that  a  process  which  many  able  men  had  tried  in  vain  to 
realise  for  30  years  became  in  the  hands  of  Mr.  Weldon 
and  his  coadjutors  within  a  few  years  one  of  the  greatest 
successes  achieved  in  manufacturing  chemistry. 

The  Weldon  process  commences  by  treating  the  residual 
liquor  with  ground  chalk  or  limestone,  thus  neutralising  the 
free  acid  and  precipitating  any  sulphuric  acid  and  oxide  of 
iron  present.  The  clarified  liquor  is  run  into  a  tall  cylin- 
drical vessel,  and  milk  of  lime  is  added  in  sufficient  quantity 
to  precipitate  all  the  manganese  in  the  form  of  protoxide. 
An  additional  quantity  of  milk  of  lime,  from  one-fifth  to 
one-third  of  the  quantity  previously  used,  is  then  introduced, 
and  air  passed  through  the  vessel  by  means  of  an  air-com- 
pressor. After  a  few  hours  all  the  manganese  is  converted 
into  peroxide  ;  the  contents  of  the  vessel  are  then  run  off; 
the  mud,  now  everywhere  known  as  (i  AVeldon  mud,"  is 
settled,  and  the  clear  liquor  run  to  waste.  The  mud  is  then 
pumped  into  large  closed  stone  stills,  where  it  meets  with 
muriatic  acid,  chlorine  is  given  off,  and  the  residual  liquor 
treated  as  before. 

You  note  .that  this  process  works  without  any  manipula- 
tion, merely  by  the  circulation  of  liquids  and  thick  magmas 
which  are  moved  by  pumping  machinery.  As  compared  to 
older  processes  it  also  has  the  great  advantage  that  it 
requires  very  little  time  for  completing  the  cycle  of  opera- 
tions, so  that  large  quantities  of  chlorine  can  be  produced 
by  a  very  simple  aud  inexpensive  plant.  These  advantages 
secured  for  this  process  the  quite  unprecedented  success 
that  within  a  few  years  it  was  adopted,  with  a  few  isolated 
exceptions,  by  every  large  manufacturer  of  chlorine  in  the 
world  :  yet  it  possessed  a  distinct  drawback,  viz.,  that  it 
produced  considerably  less  chlorine  from  a  given  quantity 
of  muriatic  acid  than  either  native  manganese  of  good 
quality  or  Mr.  Dunlop's  recovered  maDganese.  At  that 
time,  however,  muriatic  acid  was  produced  as  a  bye-product 
of  the  Le  Blanc  process  so  largely  in  excess  of  what  could 
be  utilised  that  it  was  generally  looked  upon  as  a  waste 
product  of  no  value.  Mr.  Weldon  himself  was  one  of  the 
very  few  who  foresaw  that  this  state  of  things  conld  not 
always  continue.  The  ammonia-soda  process  was  casting 
its  shadow  before  it.  Patented  in  1833  by  Messrs.  Dyar 
and  Hemming  it  was  only  after  the  lapse  of  30  years  (during 
which  a  number  of  manufacturing   chemists  of  the  highest 


standing  had  in  vain  endeavoured  to  carry  it  into  practice) 
that  this  pmc  -s  was  raised  to  the  rank  ofa  manufacturing 
process  through  the  indomitable  perseverance  of  Mr.  Ernest 
Solvay  of  Brussels,  and  his  clear  perception  of  its  practical 
and  theoretical  intricacies.  A  few  years  later,  in  1872, 
Mr.  AVeldon  already  gave  his  attention  to  the  problem  of 
obtaining  the  chlorine  of  the  salt  used  in  this  process  in  the 
form  of  muriatic  acid.  He  proposed  to  recover  the  am- 
monia from  the  ammonium  chloride  obtained  in  this 
manufacture  by  magnesia  instead  of  lime,  thus  obtaining 
magnesium  chloride  instead  of  calcium  chloride,  and  to 
produce  muriatic  acid  from  this  magnesium  chloride  by  a 
process  patented  by  Clemm  in  1860,  viz.,  by  evaporating  the 
solution,  heating  the  residue  in  the  presence  of  steam  and 
condensing  the  acid  vapours  given  off. 

Strange  to  say.  this  same  method  had  been  patented  by 
Mr.  Ernest  Solvay  within  24  hours  before  Mr.  Weldon 
Indeed  his  specification.  It  has  been  frequently  tried  with 
many  modifications,  but  has  never  been  found  practicable. 
Soon  afterward-.  Mr.  Weldon,  with  the  object  of  reducing 
the  muriatic  acid  required  by  his  first  process  proposed  to 
replace  the  lime  in  this  process  by  magnesia,  and  so  to 
produce  a  manganite  of  magnesia.  After  treating  this  with 
muriatic  acid  and  liberating  chlorine,  be  proceeded  to 
evaporate  the  residua]  liquors  to  dryness,  during  which 
tain  all  the  chlorine  they  contain  would  be  disengaged 
as  hydrochloric  acid  and  collected  in  condenser-,  while  Ihe 
dry  residue,  after  being  heated  to  dull  redness  in  the 
presence  of  air,  would  be  reconverted  into  mangauite  of 
in  ignesia. 

This  process  was  made  the  subject  of  long  and  extensive 
i  xperiments  at  the  works  of  Messrs.  Gamble  at  St.  Helens, 
bit  .lid  not  realise  Mr.  Weldon's  expectations.  It,  how- 
ever, lei  tn  some  further  interesting  developments,  to  which 
1  shall  refer  later  on. 

Those  i. i'm, u  wlin  were  present  at  the  last  meeting  of  the 
British  Association  in  this  city  will  remember  that  this 
Section  had  the  advantage  of  listening  to  a  paper  by 
Mr.  Weldon  on  his  chlorine  process,  and  also  to  another 
highly  interesting  paper  by  Mr.  Henry  Deacon,  of  Widnes, 
"on  a  new  chlorine  process  without  manganese."  And 
those  of  you  who  came  with  the  then  President  of  the 
Section  (Professor  Roseoe)  to  Widnes  to  visit  the  works  of 
M  ssrs.  Gaskell,  Deacon,  and  Co.,  will  well  remember  that 
at  these  works  they  saw  side  by  side  Weldon's  process  and 
Deacon's  process  in  operation,  and  no  one  present  will 
have  forgotten  the  thoughtful,  flashing  eyes  and  impressive 
face  of  Mr.  Deacon  when  he  explained  tn  his  visitors. 
the  theoretical  views  he  had  formed  as  regards  his 
process. 

Mr.  Deacon  had  made  a  careful  study  of  thermo- 
chemistry, which  had  been  greatly  developed  during  the 
preceding  decade  by  the  painstaking,  accurate,  and  compre- 
hensive experiments  of  Julius  Thomsen  and  of  Berthelot, 
and  had  led  the  latter  to  generalisations,  which,  although 
not  fully  accepted  by  scientific  men,  have  been  of  immense 
service  to  manufacturing  chemistry. 

Mr.  Deacon  came  to  the  conclusion  that  if  a  mixture  of 
hydrochloric  acid  with  atmospheric  air  was  heated  in  the 
presence  of  a  suitable  substance  capable  of  initiating  the 
interaction  of  these  two  gases  by  its  affinity  to  both,  it 
would  to  a  very  great  extent  he  converted  into  chlorine 
with  the  simultaneous  formation  of  steam,  because  the 
formation  of  steam  from  oxygen  and  hydrogen  gives  rise 
to  the  evolution  of  a  considerably  larger  quantity  of  heat 
than  the  combination  of  hydrogen  and  chlorine.  Mr.  Deacon 
found  that  the  salts  of  copper  were  a  very  suitable  substance 
for  this  purpose,  and  took  out  a  patent  for  this  process  in 
1868.  He  entrusted  the  study  of  the  theoretical  aud 
practical  problems  connected  with  this  process  to  Dr.  Fer- 
dinand Hurter,  who  carried  them  out  in  a  manner  which 
will  always  remain  memorable  and  will  never  he  surpassed, 
as  an  example  of  the  application  of  scientific  methods  to 
manufacturing  problems,  and  which  soon  placed  this 
beautiful  and  simple  process  on  a  sound  basis  as  a  manu- 
facturing operation. 

In  the  ordinary  course  of  manufacture  the  major  part 

about    two-thirds — of    the   hydrochloric    acid   is   obtained 
mixed  with  air  and  a  certain  amount  of  steam,  but  other- 
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wist  eery  little  contaminated,  Instead  of  condensing  the 
muriatic  acid  from  this  mixture  of  gases  by  bringing  it  iutu 
contact   with   water,  Mr.  Deacon  passed   it   through  a  long 

srrir-  of  cooling  pipes  to  condense  tlie  steam,  which  of 
course  absorbed  hydrochloric  acid,  and  formed  a  certain 
quantity  of  strong  muriatic  acid.  The  mixture  of  gases 
was  then  passed  through  an  iron  superheater  to  raise  it  to 
the  required  temperature,  and  thence  through  a  mass  of 
broken  bricks  impregnated  with  sulphate  or  chloride  of 
copper  contained  in  a  chamber  or  cylinder  called  a  decom- 
poser, which  was  protected  from  loss  of  heat  by  being 
placed  in  a  brick  furnace  kept  sufficiently  hot.  In  this 
apparatus  from  58  to  (>0  per  cent,  of  the  hydrochloric  acid 
in  the  mixture  of  gases  was  burnt  to  steam  and  chlorine. 
In  order  to  separate  this  chlorine  from  the  steam  and  the 
remaining  hydrochloric  acid,  the  gases  were  washed  with 
water  and,  subsequently,  with  sulphuric  acid.  The  mixture 
now  consisted  of  nitrogen  and  oxygen,  containing  about 
10  per  cent,  of  chlorine  gas.  which  could  be  utilised  without 
any  difficulty  iu  the  manufacture  of  bleach  liquors  and 
chlorate  of  potash,  and  which  Mr.  Deacon  also  succeeded 
in  using  for  the  manufacture  of  bleaching  powder,  by 
bringing  it  into  contact  in  specially  constructed  chambers 
with  large  surfaces  of  hydrate  of  lime.  Within  recent 
years  this  latter  object  has  been  attained  in  a  more  expe- 
ditious and  perfect  manner  by  continuous  mechanical 
apparatus  (of  which  those  constructed  by  Mr.  Robeit 
Hasenclever  ami  Dr.  Carl  Langer  have  been  the  most 
successful),  in  which  the  hydrate  of  lime  is  transported  in 
a  continuous  stream  by  single  or  double  conveyors  in  an 
opposite  direction  to  the  curreut  of  dilute  chlorine,  and  the 
bleaching  powder  formed  delivered  direct  into  casks, 
thereby  avoiding  the  intensely  disagreeable  work  of  packing 
this  offensive  substance  by  hand. 

Mr.  Deacon's  beautiful  and  scientific  process  thus  in- 
volves still  less  movement  of  materials  than  the  very  simple 
process  of  Mi.  Weldon,  because  in  lieu  of  large  volumes  of 
liquids  In-  only  moves  a  current  of  gas  through  his 
apparatus,  which  requires  a  minimum  of  energy.  The  only 
raw  material  used  for  converting  hydrochloric  acid  into 
chlorine  i-  atmospheric  air,  the  cheapest  of  all  at  our 
command.  The  hydrochloric  acid  which  has  not  been  con- 
ceited into  chlorine  by  the  process  is  all  obtained,  dissolved 
in  water,  as  muriatic  acid,  and  is  not  lost,  as  in  previous 
processes,  but  is  still  available  to  be  converted  into  chlorine 
by  other  methods,  or  to  be  used  for  other  purposes. 

Iu  spite  of  these  distinct  advantages,  this  process  took  a 
long  time  before  it  became  adopted  as  widely  as  it  un- 
doubtedly deserved.  This  was  mainly  due  to  the  fact  that 
the  economy  iu  the  use  of  muriatic  acid  which  it  effected 
was  at  the  time  when  the  process  was  brought  out,  ami  for 
many  years  afterwards,  no  object  to  the  majority  of 
chlorine  manufacturers,  who  were  still  producing  more  of 
this  commodity  than  they  could  use.  Moreover,  there  were 
other  reasons.  The  plant  required  for  this  process,  although 
so  simple  in  principle.  i-  very  bulky  in  proportion  to  the 
quantity  of  chlorine  produced,  and  as  I  have  pointed  out, 
the  process  only  succeeded  in  converting  about  one-third  of 
the  hydrochloric  arid  produced  into  chlorine,  the  remainder 
being  ohtained  a-  muriatic  acid,  which  had  in  most  instances 
to  he  converted  into  chlorine  by  the  Weldon  process;  so 
that  the  DeacOD  process  did  not  constitute  an  entirely  self- 
contained  method  for  this  manufacture.  This  defect,  of 
small  moment  as  long  as  muriatic  acid  was  produced  in 
excessive  quantities,  was  only  remedied  by  an  invention  of 
Mr.  Robert  Basenclcver  a  short  number  cf  years  ago; 
when  by  the  rapid  development  of  the  ammonia-soda  pro- 
cess the  previously  existing  state  of  thing-  had  been  com- 
pletely changed,  and  whin,  at  least  on  tie-  Continent, 
muriatic  acid  was  no  longer  an  abundant  and  valueless 
by-product,  but,  on  the  contrary,  the  alkali  produced  by  the 
f.'e  Blanc  process  had  become  a  bj  product  of  the  manu- 
facture of  chlorine.  Mr.  lla>cnc lever,  in  order  to  make  the 
whole  of  the  muriatic  acid  he  produces  available  for  con- 
version into  chlorine  by  the  Deacon  process,  introduces 
Ike  liquid  muriatic  acid  in  a  continuous  stream  into  hot 
sulphuric  acid  contained  in  a  scries  of  stone  vessels, 
through  which  he  passes  a  current  of  air.  He  thus 
obtain-    a    mixture    of    hydrochloric    acid    and    air,    well 


adapted  for  the  Deacon  process,  the  water  of  the  muriatic 
acid  remaining  with  tin1  sulphuric  acid,  from  which  it  h 
subsequently  eliminated  by  evaporation.  In  this  way  the 
chlorine  in  the  hydrochloric  acid  can  be  almost  entirely 
obtained  in  its  free  slate  by  the  siniph  st  imaginable 
means,  and  with  the  intervention  of  no  other  chemical 
agent  than  atmospheric  air.      Since  their  introduction  the 

Deacon  process  h;is  supplanted  the  Weldon  process  ill 
nearly  all  the  largest  chlorine  winks  in  France  and 
Germany,  and  is  now  also  making  very  rapid  progress  in 
this  country. 

Mr.  Weldon,  when  he  decided  to  give  up  his  manganite 
of  magnesia  process,  by  no  mean-  relaxed  hi-  efforts  to 
work  out  a  chlorine  process  which  should  utilise  the  whole 
of  the  muriatic  acid.  While  working  with  manganite  of 
magnesia  he  found  that  magnesia  alone  would  answer  the 
purpose  with  mt  the  presence  of  the  peroxide  of  manganese. 
He  obtained  the  assistance  of  M.  Pechiney,  of  Salindres, 
and,  in  conjunction  with  him,  worked  out  wiiat  has  become 
known  as  the  "  Weldon-Pechiney  "  process,  which  was 
first  patented  in  183-1. 

This  process  consists  in  neutralising  muriatic  acid  by 
magnesia,  concentrating  the  solution  to  a  point  at  which  it 
does  not  yet  give  off  any  hydrochloric  acid,  and  then  mixing 
into  it  a  fresh  quantity  of  magnesia  so  as  to  obtain  a  solid 
oxychloride  of  magnesium.  This  is  broken  up  into  small 
pieces,  which  ate  heated  up  rapidly  to  a  high  temperature 
without  eontact  with  the  heating  medium,  while  a  current 
of  air  is  passing  through  them.  The  oxychloride  of  mag- 
nesium containing  a  huge  quantity  of  water,  t'oi-  treat- 
ment yields  a  mixture  of  chlorine  and  hydrochloric  acid 
with  air  and  steam,  the  same  as  the  Deacon  process,  and 
this  is  treated  iu  a  verj  similar  way  to  eliminate  the  -team 
and  the  acid  from  the  chlorine.  The  acid  condensed  is,  of 
course,  treated  with  a  fresh  quantity  of  magnesia,  -o  that 
the  whole  of  the  chlorine  which  it  contains  is  gradually 
obtained  in  the  free  state. 

The  rapid  heating  to  a  high  temperature  of  the  oxy- 
chloride  of  magnesium  without  contact  with  the  heating 
medium  was  an  extremely  difficult  practical  problem,  which 
has  been  solved  by  M.  Pechiney  and  his  able  a-sist.int, 
M.  Boulouyard,  in  a  very  ingenious  and  entirely  novel 
way. 

They  lined  a  large  w  rought-iron  box  with  fire-bricks,  and 
built  inside  of  this  vertical  lire-brick  walls  with  -mall 
empty  spaces  between  them,  thus  forming  a  number  of  very 
narrow  chambers,  so  arranged  that  they  could  all  be  filled 
from    the    top   of  the   box,    and   emptied    from    the   bottom. 

These  chambers  they  heated  to  a  very  high  temperature  by 
passing  a  gas  flame  through  th  an.  thus  storing  up  in  the 
brick  walls  enough  heal  to  carry  out  and  complete  the 
decomposition  of  tie-  magnesium  oxychloride,  with  which 
the  chamber  was  tilled  when  hot  el Efh. 

Mr.  Weldon  himself  called  this  apparatus  a  "h 
oven,"  in  which  Irade  certaioli  the  same  principle  ha-  been 
employed  from  time  immemorial;  but  to  my  knowledge  it 
had  never  before  been  used  in  any  chemical  industry.  This 
process  has  been  at  work  at  M.  Pechiney's  large  alkali 
works  at  Salindres,  and  i-  now  at  work  in  this  country  at 
thi'  chlorate  of  potash  work.-  of  Messrs.  Allhright  and 
Wilson  at  Oldbury,  a  manufacture  for  which  it  offers 
special  advantages.  Mr.  Weldon  and  M.  Pechiney  had 
expected  that  this  process  would  become  specially 
useful  in  connection  with  the  ammonia-soda  process  bj 
preparing,  in  the  waj  proposed  bj  Mr.  Solvay  and  Mr. 
Weldon  in  1-7-',  a  solution  of  magnesium  chloride  as  a  by- 
product of  this  manufacture;  but  instead  of  obtaining 
muriatic  aeid  from  tlii- solution  b\  (lemurs  process,  to  treat 
it  by  the  new  process,  BO  a-  to  obtain  the  bulk  of  the 
chlorine  at  once  in  the  free  state.  But  M.  Pechiney  did 
no  more  succeed  than  bis  predecessors  in  recovering  the 
ammonia  by  means  of  magnesia  in  a  satisfactory  way. 

Quite  recently,  however,  it  has  been  applied  to  obtain 
chlorine  in  connection  with  the  ammonia-soda  process  b\ 
Dr.  Pick,  of  Czakowa,  in  Austria.  He  recovers  the 
ammonia,  as  usual,  b\  means  of  lime,  and  convert-  the 
solution  of  chloride  of  calcium,  obtained  by  a  proci 
patented  by  Mr.  Weldon  iu  1869,  viz.,  by  treatment  with 
magnesia  and  carbonic  acid  under   pressure,  into  chloride  of 
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magnesium  with  the  formation  of  carbonate  of  lime.  The 
magnesium-chloride  solution  is  then  concentrated  and 
treated  by  the  Weldon-Pechiney  process. 

I  have  repeatedly  referred  during  this  brief  history  to  the 
great  change  which  has  been  brought  about  in  the  position 
of  chlorine  manufacture  by  the  development  of  the  ammonia- 
soda  process,  and  have  pointed  out  that  the  muriatic  acid 
which  for  a  loDg  time  was  the  by-product  of  the  Le  Blanc 
process,  without  value,  thereby  became  gradually  its  main 
and  most  valuable  product,  while  the  alkali  became  its 
by-product. 

I  have  tcld  you  how,  very  early  in  the  history  of  this 
process,  Mr.  Solvay  and  Mr.  Weldon  proposed  means  to 
provide  for  this  contingency,  aud  how  Mr.  Weldon  continued 
to  improve  these  means  until  the  time  of  his  death.  Mr. 
Solvay,  on  his  part,  also  followed  up  the  subject  with  that 
tenacity  and  sincerity  of  purpose  which  distinguishes  him  : 
his  endeavours  beiug  mainly  directed  to  producing  chlorine 
direct  from  the  chloride  of  ralcium  running  away  from  his 
works  by  mixing  it  with  clay  and  passing  air  through  the 
mixture  at  very  high  temperatures,  thus  producing  chlorine 
and  a  silicate  of  calcium,  which  could  be  utilised  in  cement 
making.  The  very  high  temperatures  required  prevented, 
however,  this  process  from  becoming  a  practical  success. 

1  have  already  told  you  what  a  complicated  series  of 
operations  Dr.  Pick  has  lately  resorted  to  in  order  to  obtain 
the  chlorine  from  this  chloride  of  calcium.  Yet  the  problem 
of  obtaining  chlorine  as  a  by-product  of  the  ammonia-soda 
process  presents  itself  as  a  very  simple  one. 

This  process  produces  a  precipitate  of  bicarbonate  of 
soda  and  a  solution  of  chloride  of  ammonium  by  treating 
natural  brine  or  an  artificially  made  solution  of  salt,  in 
which  a  certain  amount  of  ammonia  has  been  dissolved, 
with  carbonic  acid.  In  their  original  patent  of  1838, 
Messrs.  Dyar  and  Hemming  proposed  to  evaporate  this 
solution  of  ammonium  chloride,  and  to  distil  the  resulting 
dry  product  with  lime  to  recover  the  ammonia.  Now  all 
that  seemed  to  be  necessary  to  obtain  the  chlorine  from 
this  ammonium  chloride  was  to  substitute  another  oxide  for 
lime  in  the  distillation  process,  which  would  liberate  the 
ammonia  and  form  a  chloride,  which  on  treatment  with 
atmospheric  air  would  give  off  its  chlorine  and  reproduce 
the  original  oxide.  The  whole  of  the  reactions  tor  pro- 
ducing carbonate  of  soda  and  bleaching  powder  from  salt 
would  thus  be  reduced  to  their  simplest  possible  form  ;  the 
solution  of  salt,  as  we  obtain  it  in  the  form  of  brine  direct 
from  the  soil,  would  be  treated  with  ammonia  and  carbonic 
acid  to  produce  bicarbonate,  and  subsequently  monocar- 
bonate  of  soda,  the  limestone  used  for  producing  the 
carbonic  acid  would  yield  the  lime  required  for  absorbing 
the  chlorine,  and  produce  bleaching  powder  instead  of 
being  run  into  the  rivers  in  combination  with  chlorine  in 
the  useless  form  of  chloride  of  calcium,  and  loth  the 
ammonia  used  as  an  intermediary  in  the  production  of 
soda  and  the  metallic  oxide  used  as  an  intermediary  in 
the  production  of  chlorine  would  be  continuously  recovered. 

The  realisation  of  this  fascinating  problem  has  occupied 
me  for  a  great  many  years.  In  the  laboratory  I  obtained 
soon  almost  theoretical  results.  A  very  large  number  of  ! 
oxides  and  even  of  salts  of  weak  acids  were  found  to  decom- 
pose ammonium  chloride  in  the  desired  way  ;  but  the  best 
results  (as  was  to  be  clearly  anticipated  from  thermo- 
chemical  data)  were  given  by  oxide  of  nickel. 

When,  however,  I  came  to  carry  this  process  out  on  a 
large  scale,  I  met  with  the  most  formidable  difficulties, 
which  it  took  many  years  to  overcome  successfully. 

The  very  fact  that  ammonium  chloride  vapour  forms  so 
readily  metallic  chlorides  when  brought  in  contact  at  an 
elevated  temperature  with  metals  or  oxides  or  even  silicates, 
led  to  the  greatest  difficulty,  viz.,  that  of  constructing  appa- 
ratus which  would  uot  be  readily  destroyed  by  it. 

Amongst  the  metals  we  found  that  platinum  and  geld 
were  the  only  ones  not  attacked  at  all.  Antimony  was 
but  little  attacked,  and  nickel,  used  for  valves  and  taps, 
resisted  very  well  if  not  exposed  to  too  high  a  temperature, 
so  that  it  could  be,  and  is  beiug,  used  for  such  parts  of 
the  plant  as  are  not  directly  exposed  to  heat.  The  other 
parts  of  the  apparatus  coming  in  contact  with  the  ammo- 
nium chloride  vapour  I  ultimately  succeeded  in  constructing 


of  east  and  wrought  iron,  lined  with  fire-bricks  or  Doulton 
tiles,  the  joints  between  these  being  made  by  means  of  a 
cement  consisting  of  sulphate  of  baryta  aud  waterglass. 

After  means  had  been  devised  for  preventing  the  breaking 
of  the  joints  through  the  unequal  expansion  of  the  iron  and 
the  earthenware,  the  plant  so  constructed  has  lasted  verywell. 

Oxide  of  nickel,  which  had  proved  the  most  suitable 
material  for  the  process  in  the  laboratory,  gave  equally 
good  chemical  results  on  the  large  scale,  but  occasionally  a 
small  quantity  of  nickel  chloride  was  volatilised  through  local 
over-heating,  which,  however,  was  sufficient  to  gradually 
make  up  the  chlorine  conduits.  We  therefore  looked  out 
for,nn  active  material  free  from  this  objection.  Theoretical 
considerations  indicated  magnesia  as  the  next  best  substance, 
but  it  was  found  that  the  magnesium  chloride  formed  was 
not  anhydrous,  but  retained  a  certain  amount  of  the  steam 
formed  by  the  reaction,  which  gave  rise  to  the  formation 
of  a  considerable  quantity  of  hydrochloric  acid  on  treat- 
ment with  hot  air.  In  conjunction  with  Dr.  Esehellmau 
(who  carried  out  the  experiments  for  me),  I  succeeded  in 
reducing  the  quantity  of  this  hydrochloric  acid  to  a 
negligible  amount  by  adding  to  the  magnesia  a  certain 
amount  of  chloride  of  potassium,  which  probably  has  the 
effect  of  forming  an  anhydrous  double  chloride. 

This  mixture  of  magnesia  and  potassium  chloride  is, 
after  the  addition  of  a  certain  quantity  of  china-clay,  made 
into  small  pills  in  order  to  give  a  free  and  regular  passage 
throughout  their  entire  mass  to  the  hot  air  and  other  gases 
with  which  they  have  to  be  treated.  In  order  to  avoid  as 
far  as  possible  the  handling  and  consequent  breaking  of 
these  pills,  I  vaporise  the  ammonium  chloride  in  a  special 
apparatus,  and  take  the  vapours  through  these  pills,  and 
subsequently  pass  hot  air  through,  and  then  again  ammonium 
chloride  vapour,  and  so  on,  without  the  pills  changing  their 
place. 

The  vaporisation  of  the  ammonium  chloride  is  carried 
out  in  long  cast-iron  retorts  lined  with  thin  Doulton  t 
and  placed  almost  vertically  in  a  furnace,  which  is  kept  by 
producer  gas  at  a  very  steady  and  regular  temperature. 
These  retorts  are  kept  nearly  full  with  ammonium  chloride, 
so  as  to  have  as  much  active  heating  surface  as  possible. 
From  time  to  time  a  charge  of  ammonium  chloride  is- 
introduced  through  a  hopper  at  the  top  of  these  retorts, 
which  is  closed  by  a  nickel  plug.  The  ammonium  chloride 
used  is  very  pure,  being  crystallised  out  from  its  solutiou  as 
produced  in  the  ammonia  soda  manufacture  by  a  process 
patented  by  Mr.  Gustav  Jarmay,  which  consists  in  lowering 
the  temperature  of  these  solutions  considerably  below  0°  C. 
by  means  of  refrigerating  machinery.  The  retorts  will 
therefore  evaporate  a  very  large  amount  of  ammonium 
chloride  before  it  becomes  necessary  to  take  out  through  a 
door  at  their  bottom  the  non-volatile  impurities  which 
accumulate  in  them.  The  ammonium  chloride  vapour  is 
takeu  from  these  retorts  by  cast-iron  pipes  lined  with  tiles 
and  placed  in  a  brick  channel,  in  which  they  are  kept  hot, 
to  prevent  the  solidification  of  the  vapour  to  large  upright 
wrought-iron  cylinders,  which  are  lined  with  a  considerable 
thickness  of  fire-bricks,  and  are  filled  with  the  magnesia 
pills,  which  are,  from  the  previous  operation,  left  at  n 
temperature  of  about  'M0J  C.  Uu  its  passage  through  the 
pills  the  chlorine  in  the  vapours  is  completely  retained  by 
them,  the  ammonia  and  water  vapour  form  1  pass  on  aud  are 
taken  to  a  suitable  condensing  apparatus.  The  reaction  of 
the  ammonium  chloride  vapour  upon  magnesia  boin,'  exo- 
thermic, the  temperature  of  the  pills  rises  daring  this 
operation,  and  no  addition  of  heat  is  necessary  to  complete 
it.  The  temperature,  however,  does  not  rise  sufficiently  to 
actorily  complete  the  second  operation,  viz.,  the  libera- 
tion of  the  chlorine  and  the  re-conversi  in  of  the  magnesium 
chloride  into  magnesium  oxide  oy  means  of  air.  This 
reaction  is  slightly  endo-thermic,  and  thus  absorbs  a  small 
amount  of  heat,  which  has  to  be  provided  in  one  way  or 
another.  I  effect  this  by  heating  the  pills  to  a  somewhat 
higher  temperature  than  is  required  for  the  action  of  the  air 
upou  them,  viz.,  to  600°  (_'.,  by  passing  through  them  a 
current  of  a  dry  inert  gas  free  irom  oxygen  heated  by  a 
■  owper  stove  to  the  required  temperature.  I  use 
for  this  purpose  the  gas  leaving  the  carbonating  plant  of 
the  ammonia-soda  process. 
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This  current  of  gas  also  carries  out  of  the  apparatus  the 
small  amount  of  ammonia  which  was  left  in  between  the 
pills.  It  is  washed  to  absorb  this  ammonia,  and,  after 
washing,  this  same  gas  is  passed  again  through  the  Siemens- 
Cowper  Btove,  and  thus  constantly  circulated  through  the 
apparatus,  taking  up  the  beat  from  the  stove  and  transfer 
ring  it  to  the  pills.  When  these  have  attained  the  required 
temperature,  the  hot  inert  gas  is  stopped  and  a  current  of 
hoi  air  passed  through,  which  has  also  hern  heated  to 
600  C.  in  a  similar  Btove.  The  air  acts  rapidly  upon  the 
magnesium  chloride,  ami  leaves  the  apparatus  charged  with 
1H  to  20  per  cent,  of  chlorine  and  a  small  amount  of  hydro- 
chloric acid.  The  chlorine  comes  gradually  down,  and  when 
it  has  reached  about  :s  per  cent.,  the  temperature  of  the  air 
entering  the  apparatus  is  lowered  to  350c  C.  by  the  admix- 
ture of  cold  air  to  the  hot  air  from  the  stove  ;   and  the  weak 

chlorine  leaving  the  apparatus  is  passed  through  a  sec I 

stove,  in -which  its  temperature  is  raised  again  to  600  C, 
and  passed  int"  anothc-cylinder  full  of  pills  which  are  just 
ready  to  receive  the  hot-air  current.  A  series  of  four 
cylinders  is  required  to  procure  the  necessary  continuity  for 
t'nc  process. 

The  chlorine  gas  is  washed  with  a  strong  solution  of 
chloride  of  calcium,  which  completed,)  retains  all  the  hydro- 
ehh  ric  acid,  and  is  then  absorbed  in  an  apparatus  invented 
by  Dr.  Carl  Langer,  by  hydrate  of  lime,  which  is  made  to 
pa>s  bj  a  series  of  interlocked  transporting  twin-screws  in 
an  opposite  direction  to  the  current  of  gas,  and  produces 
■very  good  and  strong  bleaching  powder,  in  spite  of  the 
varying  strength  of  the  chlorine  gas.  The  hydrochloric 
acid  absorbed  by  the  solution  of  calcium  chloride  can  by 
heating  this  solution  be  readily  driven  out  and  collected. 

This  process  has  now  been  in  operation  on  a  considerable 
scale  at  our  works  at  Wilmington  for  several  years,  with 
constantly  improving  results,  notably  with  regard  to  the  loss 
of  ammonia,  which  has  gradually  been  reduced  to  a  small 
amount.  The  process  has  fully  attained  my  object,  viz.,  to 
enable  the  ammonia  soda  process  to  compete,  not  only  in 
the  production  of  carbonate  of  soda,  but  also  in  the  produc- 
tion of  bleaching  powder,  with  the  Le  Blanc  process. 

Nevertheless,  I  have  hesitated  to  extend  this  proci  ss  is 
rapidly  as  1  should  otherwise  have  done,  because  very 
shortly  after  I  had  overcome  all  its  difficulties,  entirely 
different  methods  from  those  hitherto  emphned  for  the 
manufacture  of  chlorine  were  actively  pushed  forward  in 
different  paits  of  the  globe,  for  which  great  advantage-  were 
claimed,  but  the  real  importance  and  capabilities  of  which 
were  and  are  up  to  this  date  very  difficult  to  judge.  I  refer 
to  the  processes  for  producing  chlorine  bj  electrolysis. 

During  the  first  decade  of  this  century,  Humphry  Davy 
had  by  innumerable  experiments  established  all  the  leading 
facts  concerning  the  decomposing  action  of  an  electric 
current  upon  chemical  compounds.  Amongst  these  he  was 
the  first  to  discover  that  solutions  of  alkaline  chlorides, 
when  submitted  to  the  action  of  a  current,  yield  chlorine. 
His  successor  at  the  Royal  Institution,  Michael  Faraday, 
worked  out  and  proved  the  fiinilanieiit.il  law  of  electrolysis, 
known  to  everybodyas  "  Faraday's  Law,"  which  Ins  enabled 
us  to  calculate  exactly  the  amount  of  current  required  to 
produce  by  electrolysis  any  definite  quantity  of  chlorine. 
Naturally,  since  these  two  eminent  men  had  so  dearly 
shewn  the  way.  numerous  inventors  bi  ve  endeavoured  to 
work  out  processes  has, die,  these  principles  for  the  pro- 
duction of  chlorine  in  a  manufacturing  scale,  but  onlj 
during  the  last  few  years  have  these  nut  with  any  measure 

of  sill  cess 

It  has  taken  all  this  time  lei  the  classical  work  of  fataday 

on  electro-magnetism  to  develop  into  the  modern  magnet  i 
electric  machine,  capable  of  producing  electricity  in  sufficient 
quantity  to  make  it   available  f,.r  chemical  operations  on 
a  large  scale ;  for  you  must  keep  in  mind  that  an  eld 
installation  sufficient  to  light  a  large  town  will  only  pn 
a  very  moderate  quant 

In  applying  electricity  to  the  production  of  chlorine 
various  ways  have  been  followed,  both  as  l.i  the  raw 
materials  anil    as    to    the   apparatus  employed.       While  most 

inventors  have  proposi  I  ti  olution  of  chli 

of  sodium,  and   to  produce  then  bj    i  blorine  and  caustic 

soda.  1  am  not  aware  that    up   to    this   day  any  quantity  of 


caustic  soda  made  by  electrolysis  has  been  put  on  to    the 
market. 

Only  two  electrolytic  works  producing  chlorine  on  a 
really  large  scale  are  in  operation  to-day.  Both  electrolyse 
chloride  of  potassium,  producing  as  a  by-product  caustic 
potash,  which  is  of  very  much  higher  value  than  caustic 
soda,  and  of  which  a  larger  quantity  is  obtained  for  the 
same  amount  of  current  expended.  These  works  are 
situated  in  tile  neighbourhood  of  Stassfiirt.  the  important 
centre  of  the  chloride  of  potassium  manufacture.  The 
details  of  the  plant  they  employ  are  kepi  secnt,  but  it  is 
known  that  tiny  use  cells  with  porous  diaphragms  of 
special  construction,  for  which  great  durability  is  claimed. 
111.  ie  are  at  this  moment  a  considerable  number  of  smaller 
works  in  existence,  or  in  course  of  erection  in  various 
countries,  intended  to  carry  into  practice  the  production 
of  chlorine  by  electrolysis  by  numerous  methods,  differing 
mainly  in  the  details  of  the  cells  to  he  used  ;  bnl  some  of 
them  also  involving  what  may  lie  called  new  principles. 
The  most  interesting  of  these  are  the  processes  in  which 
mercury  is  used  alternately  as  cathode  and  anode,  and 
salt  as  electrolyte.  They  aim  at  obtaining  ill  the  first 
instance  chlorine  and  an  amalgam  of  sodium,  and  snbse 
quently  converting  the  latter  into  caustic  soda  by  contact 
with  water,  which  certainly  has  the  advantage  of  producing 
a  very  pure  solution  of  caustic  soda.  Mr.  Hamilton  Castner 
has  carried  out  this  idea  most  successfully  by  a  very 
beautiful  decomposing  cell,  which  is  divided  into  various 
compartments,  and  so  arranged  that  by  slightly  rocking  the 
call  the  mercury  charged  with  sodium  in  one  compartment 
passes  into  another,  where  it  gives  up  tin-  sodium  to  water. 
and  then  returns  to  the  first  compartment,  to  b  I  i>  'barged 
witll  sodium.  His  process  has  been  at  work  on  a  small 
scale  for  some  time  at  I  lidlnuy  near  Birmingham,  and  works 
for  carrying  it  out  on  a  large  scale  are  now  being  er  cted 
on  the  banks  of  the  .Mersey,  and  also  in  Germany  ami 
America. 

Entirely  different  from  the  foregoing,  but  still  belo 
to  our  subject,  are  methods  which  propose  to  electrolyse  the 
chlorides  of  heavy  metals  (zinc,  lead,  copper,  &e.)  obtained 
in  metallurgical  operations  or  specially  prepared  for  the 
purpose,  among  which  the  processes  of  Dr.  Carl  lloepfncr 
desert  e  special  attention.  They  eliminate  from  the  electro- 
lyte immediately  both  the  products  of  electrolysis,  chlorine 
on  one  side  and  zinc  and  copper  on  the  other,  and  thus 
avoid  all  secondary  reactions,  which  have  been  the  greal 
difficulty  in  the  electrolysis  of  alkaline  chlorides. 

All  these  processes  have,  however,  still  to  stand  the  test 
of  tiaie  before  a  final  opinion  can  be  arrived  at  as  to  the 
effect  thej  will  have  upon  the  manufacture  of  chlorine,  the 
history   of  which  we  have  been  following,  and  this   must  be 

my  '  use  For  aol  going  into  further  details.  1  have 
endeavours  you  a  brief  history  oi   the  past  of  the 

manufacture  of  chlorine,  but  I  will  today  not  attempt  to 

deal  with  its  future!  Vit  I  cannot  leave  my  subject  with- 
out stating  the  remarkable  fact  thai  every  one  of  these 
processes  which  I  have  described  to  you  is  still  at  work  to 
this  day,  even  those  of  Scheele  and  Hcrthollet,  all  finding  a 

i     oi    usefulness  under  the  widely  varying  o 
under  which   the    manufacture   of  chlorine  is  carried   on  in 
different  parts  ol  the  world. 

la  i  an  express  a  hope  that  a  hundred  years  hence  the 
same  will  be  said  of  Hie  processes  now  emerging  and  the 
processes  still  to  spring  out  of  the  inventor's  mind.     Rapid 

and  varied  as  has  been  the  development  of  this  manufacture, 
1  cannot  suppose  that  its  progress  is  near  it-  end,  and  that 
Nature  ha-  revealed  1"  us  all  her  secrets  as  to  how  to 
procure  chlorine  with  tie-    least  ex  pen  liture  of  trouble  and 

fgy.  I  do  not  believe  that  industrial  chemistry  will  in 
future  be  diverted  from  this  Section  and  have  to  wander  to 
Section  A.  under  the  aegis  of  applied  electricity.     I  do  not 

eve  thai  tin-  easiest  way  of  effecting  chemical  changes 
will  ultimately  fe  found  in  transformirt  -  hi  at  and  chemical 
affinity  into  electricity,  tearing  up  chemical  compounds  by 
this  powerful  medium,  and  then  t -0111111110  their  con- 
stituents in  such  form  as  we  may  require  them.  1  am  sure 
there  1-  plenty  of  scope  for  the  manufacturing  chemist  to 

solve  the  problems  before  him   by  pun  U  cb tal   means, 

of    some  of  which  we  may  as    little  dream  to  da)  as   a    few 
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years  ago  it  could  have  been  imagined  that  nickel  would 
be  extracted  from  its  cres  by  means  of  carbon-monoxide. 

At  a  meeting  of  the  British  Association  which  brings 
before  us  an  entirely  new  form  of  energy,  the  Rontgen  rays, 
which  have  enabled  us  to  see  through  doors  and  walls  and 
to  look  inside  the  human  body  ;  which  brings  before  us  a 
new  form  of  matter,  represented  by  argon  and  helium, 
which,  as  their  discoverers,  Lord  Rayleigh  and  Profi 
Ramsay,  have  now  abundantly  proved,  are  certainly 
elementary  bodies,  inasmuch  as  they  cannot  be  split  up 
farther,  but  are  not  chemical  elements,  as  they  possess  no 
chemical  affinity  and  do  not  enter  into  combinations — at  a 
meeting  at  which  such  astounding  and  unexpected  secrets 
of  Nature  are  revealed  to  us,  who  would  call  in  doubt  that, 
notwithstanding  the  immense  progress  pure  and  applied 
science  have  made  during  this  century,  new  and  greater 
and  farther-reaching  discoveries  are  still  in  store  for  ages 
to  come  ? 

Alkali  and  Chlorine.    W.  Borchers.     Zeits.  f.  Elektrochem. 
1896,  3,  111—116. 

Ax  article  setting  forth  the  practical  working  cost  of 
electrolysing  solutions  of  alkaline  salts. 

Bleaching  Solutions,  Electrolytic  Production  of.     Dinger's 
Polyt.  J.  301,  [10],  234. 

Kellneh-Haixein's  apparatus  for  the  electrolysis  of  brine, 
which  was  described  and  discussed  before  the  meeting  of 
the  German  Electro-Chemical  Society,  Stuttgart,  Juue  23-27, 
is  designed  to  meet  the  two  requirements  necessary  for  the 
-tnl  commercial  introduction  of  electrolytic  bleaching 
solutions,  namely,  that  the  plant  used  in  their  production 
shall  be  capable  of  being  worked  by  currents  of  the 
potential  ordinarily  supplied  from  central  stations,  thus 
obviating  the  necessity  for  special  dynamos ;  and,  secondly, 
that  the  cost  of  the  installation  shall  be  low.  Dr.  Kellner 
employs  a  single  ebonite  tank,  in  which  as  mauy  bi-polar 
electrodes  are  placed  in  series  as  the  working  potential  will 
allow  of.  These  electrodes  are  made  of  plates  of  ebonite 
provided  with  brush-like  projections  of  platinum,  which 
arrangement  allows  of  the  use  of  a  high  current  density  for 
a  small  weight  of  plate,  and  the  brushes  of  the  first  and  last 
electrodes  are  connected  to  the  conductors  supplying  the 
current.  The  brine  is  admitted  to  the  tank  from  below, 
and,  pass  en  the  electrodes,  it  leaves  by  two  channels 

in  the  upper  par:  of  the  tank,  and  after  being  cooled  is 
returned  to  the  vessel.  The  circulation  is  regulated  so  that 
the  amount  of  active  chlorine  formed  on  the  passage  of  the 
solution  through  the  apparatus  is  0  •().")  per  cent.,  and  the 
process  is  continued  until  the  amount  reaches  1  per  cent. 
The  apparatus  is  fully  described  in  the  Leipzigerllonatschr. 
fur  Textilind.  9,  1895.— G.  H.  K. 

Sulphoxyarsenates.  Le  Ray.  W.  McCay.  Chetn.  Zeit. 
189G,  20,  722. 
The  author  prepares  the  tertiary  sodium  salt  of  orthomono- 
sulpho-arsenic  acid  by  melting  an  intimate  mixture  of  equal 
parts  of  arsenious  acid  and  sulphur  iu  a  large  porcelain 
crucible  at  a  gentle  heat  for  8 — 10  minutes.  The  melt  is 
finely  powdered,  at  d  digested  for  21  hours  at  0°  with  a 
solution  of  1  part  of  sodium  hydroxide  in  7  parts  of  water. 
The  insoluble  residue  is  filtered  off,  aud  the  filtrate  slowly 
poured  into  an  squal  volume  of  95  per  cent,  alcohol.  Sodium 
sulphoxyarsenate  immediately  separates  as  a  light  yellow 
oil,  which  becomes  crystalline  when  kept  at  0  for  some 
time  ;  it  is  washed  with  a  small  quantity"  of  50  per  cent, 
alcohol,  pressed,  and  dried.  The  ammonium  and  potassium 
salts  have  also  been  prepared  ;  the  latter,  however,  could 
not  be  obtained  in  a  crystalline  condition.  The  barium  and 
strontium  salts  were  isolated  by  dropping  a  cold  aqueous 
solution  of  Bouquet  and  Cloez's  salt  into  the  alkaline 
hydroxide,  whilst  Ba2Na2(As03S)2  +  17H..0  and  the  corre- 
sponding strontium  compound  were  formed  by  adding  the 
alkaline  hydroxide  to  lJreis's  salt. — J.  L.  B. 

Alkali  and  Vitriol  Works,  Analytical  Methods  for.  P. 
Dobriner  and  W.  Sehranz.  Zeits.  f.  ang.  Chern.  1896, 
453. 

See  under  XXIII.,  page  743. 


Boric  Acid,  Volumetric  Determination  of.     M.   Hcinig  and 

G.  Spitz.     Zeits.  fiir  ang.  Chem.  1896,  549. 

See  under  XXIII.,  page  742. 

The  Anglo-Sicilian  Sulphur  Trust.     U.S.  Consular  Reps., 

Sept.  1896,  227. 

Si  e  under  Trade  Rep.,  page  7.1 1 . 

Chlorate  of  Potash,  Production  of,  at  Niagara  Falls. 
See  under  Trade  Hep., page  7.j:;. 

PATENTS. 
rides.    Impts.   in  the   Manufacture  <</',  and   in  Means 
and  Appliances  therefor.     J.  Hargreaves,  Faruworth-in- 
Widnes.     Eng.  Pat.  16,257,  Aug.  30,  1895. 

To  obtain  sodium  chlorate,  hydrated  sodium  carbonate  is 
exposed  to  the  action  of  chlorine  in  an  absorbing  tower  in 
which  lixiviation  of  the  products  is  also  conducted,  the  solid 
salts  being  supported  by  prismatic  bearing  pieces  arranged 
to  form  inverted  cones  iu  the  lower  part  of  the  tower.  The 
chlorine  enters  at  the  side  of  these  pieces,  and  is  led  around 
and  through  their  interstices,  and  passes  upwards  through 
the  charge  above.  Provision  is  made  for  draining  off  the 
liquid  into  a  compartmented  tank,  one  compartment  of 
which  contains  pieces  of  soda  resting  on  a  grid.  The 
chlorate  liquor  thus  saturated  is  pumped  to  a  taak  on  the 
top  of  the  tower,  whence  it  is  allowed  to  flow  down  in  a 
regulated  manner  on  to  the  charge  below.  The  salt  (chiefly 
sodium  chloride)  removed  from  the  tower  is  washed  with 
steam  and  water  in  a  centrifugal  hydro-extractor.  After 
the  sodium  chlorate  liquor  has  passed  through  a  series  of 
lixiviating  vessels  kept  at  a  high  temperature,  any  suspended 
sodium  chloride  crystals  are  removed  in  a  hydro-extractor, 
and  the  solution  is  concentrated  to  obtaiu  crystallised  sodium 
chlorate. 

Potassium  chlorate  is  preferably  obtained  from  the 
chloride,  a  pasty  mixture  of  which  with  lime  or  magnesia  is 
chlorinated  in  an  apparatus  similar  to  that  above  described ; 
but  the  treatment  in  lixiviating  the  chlorinated  products  is 
modified,  very  cold  water  or  even  ice  being  used  in  the 
process,  owing  to  the  greater  solubility  of  the  calcium  or 
magnesium  chlorides  formed  over  the  alkali  chlorate  at  low 
temperatures.  An  economical  method  of  constructing  and 
bracing  an  absorbing  tower  is  shown,  and  modifications  of 
the  described  processes  are  given. — E.  S. 

Bleaching  Liquid,  Impts.  in  the  Electrolytical  Manufacture 
of  [Cooling].     C.  Kellner,   Vienna,  Austria.     Eng.  Pat. 
>.  Sept.  19,  1895. 

By  means  of  a  pump,  an  8  to  10  per  cent,  solution  of  sodium 
chloride  is  passed  through  the  electrolytic  vessel,  so  that 
0-05  per  cent,  of  chlorine  is  formed  during  each  passage  of 
the  electrolyte  through  the  apparatus.  The  electrolyte  is 
•  d  into  a  vessel,  where  it  is  cooled  in  any  convenient 
manner,  and  thence  is  returned  to  the  decomposing  cell,  and 
so  on,  until  the  requisite  concentration  is  reached,  s;,v, 
l'-jper  cent,  of  chlorine  =  13  grms.  per  litre.  The  pipe 
connected  with  the  cooling  vessel  is  now  closed,  and  the 
solution  is  passed  by  means  of  another  pipe  into  the 
bleaching  vessel;  or  by  a  suitable  modification  of  the 
plant  the  action  is  made  continuous,  fresh  salt  solution 
passing  into  the  decomposing  cell  as  the  bleaching  solution 
is  drawn  off—  G.  II.  R. 

Plates,  Bricks,  and  Pipes  for  Filtering  and  like  Purposes, 
Impts.  in  the  Manufacture  of  Porous,  Hard,  and  Acid- 
resisting.  W.  Scliuler.  Isny,  W&rtemberg,  Germany. 
Eng.  Pat.  18,573,  Oct.  4,  1895. 

See  under  IX.,  page  7  .    - 

Carbonic  Acid  Gas.  Imp's,  in  the  Manufacture  of,  by  the 
Utilisation  of  Waste  Product  produced  in  Making 
Calcium  ami  oilier  Carbides.     H.  S.  Elworthy,  Bandra, 

Bombay,    and   P.    D.    Henderson,    London.      Eng.   Pat. 
19.445.  Oct.  16,  1895. 

When   limestone    and  carbon  are    intensely  heated,  as  in 
an  electric    furnace,    to    obtain    calcium    carbide,   a   large 
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quantity  of  carbou  monoxide  gas  is  evolved,  which,  under 
the  present  invention,  is  collected  and  passed  over  a  -uitable 
heated  metallic  oxide,  such  as  cupric  nxide.  The  carbonic 
acid  gas  thus  produced  is  stored  1'or  utilisation,  and  the 
reduced  copper  or  other  metal  is  re-oxidised  by  heating  in 
contact  with  air. —  E.  S. 

Metallic  Fluorides,  impts.  in  Manufacturing.     W.  Mills, 
London.     Eng.  Pat.  20,377,  Oct.  29,  1895. 

Ammonh  m  fluoride  is  sublimed  from  a  mixture  of  powdered 
fluorspar  and  ammonium  sulphate  heated  to  about  350°  C. 
in  a  cast-iron  retort,  lined  with  calcium  sulphate,  and  pro- 
vided with  an  inverted  cone-shaped  lead  cover  or  top,  the 
concavity  of  which  is  kept  full  of  water.  To  obtain  the 
alkaline  and  earthy  fluorides,  it  is  preferred  to  treat  a 
solution  of  the  chloride  fit's_t  with  gaseous  ammonia  ami 
then  with  hydrofluoric  acid  gas.  Sodium  fluoride  thus 
precipitated  is  anhydrous;  but  a  hydrated  and  more  soluble 
fluoride  is  obtained  if  aqueous  HF  be  used.  "  Generally, 
when  anhydrous  fluorides  are  required,  the  thermal  con- 
ditions of  the  reactions  by  which  they  are  produced  must  be 
somewhat  high."  Sodium  and  potassium  fluorides  may 
also  be  obtained  1>\  similar  treatment  of  their  sulphates. 
To  obtain  the  fluorides  of  metals,  the  salt-  of  which  are 
precipitable  by  ammonia,  such  as  aluminium,  chromium, 
magnesium,  manganese  and  zinc,  ammonium  fluoride  is 
added  to  a  solution  of  the  chloride  or  sulphate  of  the  metal  ; 
or  hydrofluoric  acid  is  first  added  and  then  ammonia. 
Compound  fluorides  may  also  be  prepared  by  precipitating 
;n  like  manner  solutions  of  mixed  salts.  Thus,  cryolite 
may  be  obtained  by  treating  the  chlorides  or  sulphates  of 
aluminium  and  sodium  with  ammonium  fluoride.  In  some 
cases  one  of  the  salts  is  added  in  a  dry  state  to  the  sedation 
of  the  salt  to  be  decomposed. — E.  S. 

Ammonia  from  Waste  Nitrn,:,  nuns  i]«  or  Cases,  Impts. 
in  or  n  lull  mi  to  Ihc  Production  (if.  [From  Suijar  or 
Molasses  Spirit.']  H.  II.  Lake,  London.  From  L. 
Sti  rnberg,  Jersey,  New  Jersey,  1"  S.A.  Eng.  Pat.  7002, 
March  31,  1S96." 

A  crvde  potassium  aluminate  is  obtained  by  moulding  into 
bricks  a  moistened  mixture  of  bauxite  (or  clay  )  with  lime 
and  black  ash.  and  after  drying,  crushing  into  pieces  and 
heating  to  redness.  This  material  is  fed  into  an  upright 
retort  until  the  latter  is  nearby  full.  Another  portion  of  the 
crude  aluminate  is  incorporated  with  lye  resulting  from  the 
extraction  of  sugar,  at  a  density  of  40°  B.,  and  with  a 
stated  proportion  of  bauxite,  and  when  stiff,  the  mixture  is 
pressed  into  blocks,  which  are  dried,  broken  up,  and  then 
fed  into  the  retort  on  the  top  of  the  previous  charge  of 
aluminate.  The  retort  being  heated,  the  gases  given  off 
from  the  lye  compost  are  conducted  downward  through 
the  glowing  aluminate,  which  transforms  the  nitrogenous 
organic  matters  in  the  gases  into  ammonia,  which  is 
collected.  As  the  process  goes  on  the  material  is  gradually 
removed  from  the  bottom  of  the  retort  I  i  make  r<>,,mfor 
additions  at  the  top  of  more  of  the  lye  compost,  which,  as  it 
chars,  replaces  the  removed  aluminate  and  act-  in  the  same 
manner,  in  aiding  the  production  of  ammonia.  Kfiti  igenons 
g  ises  from  other  sources  maj  he  similarly  tn  tted  \ 
description  is  given  of  methods  of  utilising  the  by-products. 

'  —  F.  s. 

Seaweed,  mi  Improved  Method  of  Treating,  to  obtain 
Valuable    Products    [Alginic    Acid,    "  Tun/      i 

thtrr/ri'M.     A.  Krefting,  Christiauia,  Norway.     1. 
1  1,538,  May  -j;,  1896. 

A  process  for  preparing  alginic  acid  (or  as  the  inventor 
names  it  "tang  acid")  from  seawi  id.  -  aweed  is  soaked, 
titst  of  all,  in  dilute  sulphuric  acid  (1  to  6  pi  which 

serve-  to  decompose  the  inti  ret  llular  binding  naati  rial,  and  is 
then  treated  with  sufficient  of  asoluti 4'  an  alkali  or  alka- 
line i  '  invert  the  whole  into  a  kind  of  thin  soup. 
The  disintegration  of  the  seaweed  fibres  tali  dmost 

immediately.  The  liquid  is  then  filtered  and  the  tang  acid 
precipitated  then  From    by  the  addition  of  sulphuric 

product  thus  obtained,  is  free  from  nitrogen.— H.  T.  1*. 


IX -BUILDING  MATERIALS,  CLAYS. 
MORTARS.  AND  CEMENTS. 

Quartz  Slate.     Eng.  and  Mining  J.  1896,  274. 
See  under  Trade  Rep.,  page  752. 

PATENTS. 

Plates,  Bricks,  and  Pipes  fir  Filtering  ami  like  Purposes, 
Impts.  in  the  Manufacture  of'  Porous,  Haiti  anil  Acid- 
n  tisting.  W.  Schnler,  [any,  Germany.  Eng.  Pat.  18,573, 
Oct.  4,  1895. 

Equal  parts  of  calcined  Kieselguhr,  powdered  quartz  and 
silicate  of  sola,  are  mixed  in  as  dry  a  -t  ite  as  possible, 
moulded  and  pressed.  After  the  product  has  hardened  in 
air.  it  is  burned  at  a  temperature  slowly  rising  to  a  clear  red 
heat.  The  resulting  brick  or  plate  is  porous  and  suitable 
for  filtering.  Organic  material,  such  as  sawdust,  max  be 
added  to  the  ma--  before  firing  to  increase  the  porosity  of 
the  finished  article. — B.  B. 

Building  Mali  rials  for  Architectural  and  othi »  Purposes, 
New  or  Improved  Manufacture  of  <  'ompositions  suitable 
for  Use  us.  J.  Wilkinson,  London.  Eng.  I'at.  9838, 
May  8,  1896. 

A  MtxniMof  glue, linseed  oil,  hydrochloric  acid,  sulphuric- 
acid,  plaster  of  1'aris  and  lime,  and  another  of  zinc  oxide, 
zinc  chloride,  sulphate  of  iron,  borax  and  sal-ammoniac,  as 
well  as  sundry  dressings  for  the  bricks  to  which  these 
compositions  are  to  be  applied,  are  patented. — -B.  li. 

Artificial  Slum-.  Impts.  in  or  relating  In  flu  Manufacture 
ni.  \.  .1.  Boult,  Loudon.  From  \1.  'I'hjs,  Brussels, 
Belgium.     Eng.  I'at.  12,169,  .lane  .1,  1896. 

Fun:  parts  of  sand  and  two  of  Portland  cement  ate  stirred 
together  with  glue,  and  the  product  i-  coloured  by  the 
addition  of  a  second  mixture  consisting  of  2  parts  of 
cement  and  1  part  of  colouring  matter.  The  ma--  is 
pressed  into  tile-  or  similar  objects,  which  are  moistened 
ever]  i  or  3  hours  for  3  or  4  days  after  pressing,  and  are 
finally  kept  in  water  for  1  days. —  I!.  Ik 

Hydraulic  Gypsum,  Proceeding  for  tin  Production  of 
Quick-setting  i  Hardening)  Mortar  if.  I..  Mack:,  Stutt- 
gart, Germany.     Eng.  I'at.  12,425,  June  ti,  1896. 

GrrsCM  dead-burnt  to  anhydrous  calcium  sulphate  may  be 
caused  to  set  within  a  reasonable  time  by  the  addition  of 
sulphates  of  the  alkali  metals,  cau-tie  alkalis,  magnesium 
sulphate  or  ammonium  sulphate.  As  an  example  the 
us,-  of  400  guns,  of  anhydrous  sodium  sulphate  to  loo  kilos, 
of  calcined  gypsum  i-  quoted.  The  product  is  said  to  be 
more'  easily  and  cheaply  manufactt  n  I  I  tan  1\  ene's  cement 
and  to  he  suitable  for  general  building  purposes  when  the 
structure  is  not  immersed  in  water.  — 15.  B. 

X.-METALLURGY. 

Matli  Smelling  [Copper,  tin'd.  and  Silver]  in  California. 

II.  Lang      Eng  and  Mining  J.  1896,62,78—79;  103— 

lot. 

\  in  -i  RIPTION  is  given  of  the  smelting  works  at  Keswick, 

which  were  constructed   for  the   purpose  of  reducing  the 

the  Iron  Mountain  Mine.  The  process  consists  of 
three   operation-,    viz.  : — (1)  Pyrites    -  (2)  Air 

on  of  the  matte     Bi    - sing     ;  and  (3)  Electro- 

htic  refining.     The  ores  are  ol  two  kinds,  viz.,  " oxides " 
and    sulphides.     The  former  are   principally   composed  of 
containing  a  hti  ind  alumina,  along 

with  copper,  but  their  chief  value  is  in  si|ur  and  gold, 
which  amount-  to  several  dollar-  per  ton.  The  -ulphidcs 
are  richei    in  copper  and    poorer  in  gold   and   silver  than 

!. -.     The  copper  in  some  parts  ol    the  mine  runs 
to    lo  pei   cent.     Full   detail-  of   tin    composition    of   the 
and    of   the    plant    are    given,  hut    it    i-   <  ■  . 

ter  results  will  be  Forthcoming.  Present  experience, 
however,  shows  that  the  protosilicare  of  iron  slag  is  the 
best,  and  the  aearer  it  approaches  to  tins  composition  the 
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more  favourable  is  the  smelting.  The  introduction  of  clay 
or  magnesia  as  silicate  is  prejudicial,  and  a  quartz  flux 
containing  these  substances  diminishes  the  rate  of  concen- 
tration and  decreases  the  fusibility  of  the  charge.  A  clean 
white  quartz  or  pure  sandstone  is  the  proper  flux  to  use. 
The  addition  of  lime,  generally  considered  essential  in  py  ritic 
smelting,  is  not  practised  at  Keswick,  where  its  introduc- 
tion to  the  very  basic  ores  of  the  district  would  necessitate 
the  addition  of  a  further  quantity  of  silica,  and  so  disturb 
the  economy  of  the  work — A.  W. 

Gold,  On  the  Liquation  of  Certain  Alloys  of.     E.  Matthew 

Proc.  Hoy.  Soc.  1896,  60,  [359],  21— 35. 
The  author  states  that  lead  is  far  more  effective  as  an  agenl 
of   liquation  than   zinc,  aud   that   silver  is   undoubtedly  the 
best  solvent  for  the  base  metals,  zinc  and  lead,  when  they  are 
alloyed  with  gold. 

He  draws  the  following  conclusions  from  his  experi 
ments  :  — 

(1.)  Alloys  of  gold  with  base  metals,  notably  with  lead 
aud  zinc,  have  the  gold  concentrated  towards  the  centre 
and  lower  portions,  which  renders  it  impossible  to  ascertain 
their  true  value  with  even  approximate  accuracy. 

(■2.)  When  silver  is  also  present,  these  irregularities  are 
greatly  modified.  The  "freezing-points"  are  very  different 
when  silver  is  present  and  when  it  is  absent  from  the  alloy. 

(3.)  This  fact  naturally  leads  to  the  belief  that  if  the 
base  metal  present  does  not  exceed  30  per  cent  ,  silver  will 
dissolve  it  aud  form  an  uniform  alio)  with  the  gold.  This 
conclusion  is  sustained  by  experiments  described  and 
illustrated  in  the  paper. — A.  S. 

Irun  Ores,  The  Roasting  of,  with  the  View  to  their  Magnetic 
Cotici  ntration.  II.  Wedding.  Iron  and  Steel  Institute, 
Autumn  Meeting,  1896.     The  Ironmonger,  423—428. 

The  author  first  reviews  the  advantages  pro  and  con  of 
roasting  the  different  kinds  of  iron  ores  in  view  of 
their  subsequent  reduction,  and  deals  with  the  several 
equations  representing  the  changes  amongst  the  various 
oxides  of  iron  which  take  place  during  such  roasting.  It 
is  advisable  that  iron  carbonates  should  be  roasted  before 
they  pass  to  reduction  in  the  blast  furnace,  as  the  heat 
required  to  drive  off  the  carbon  dioxide  is  produced  aud 
utilised  more  cheaply  outside  the  furnace.  Roasting 
carried  out  in  the  blast  furnace  is  disadvantageous, 
because  the  reduction  of  the  ores  will  take  place 
in  zones  considerably  deeper  than  after  a  preliminary 
roasting,  and  consequently  an  increased  consumption  of 
fuel  is  necessary.  Akerman  concludes  that  reduction  by 
the  roasting  of  a  noc-carboniferous  ore,  can  never  be  of 
real  advantage  in  the  blast  furnace,  and  that  it  is  non- 
tDJurious  where  sintering  does  not  cccur  after  the  de- 
oxidation,  and  the  ore  is  not  rendered  more  compact. 
The  fact  that  oxide  of  iron  ores  can  be  more  readily  reduced 
after  a  slight  preliminary  roasting  follows  from  the  change 
in  their  physical  condition.  In  the  case  of  magnetites  an 
oxidising  roasting  is  always  of  advantage,  especially  in  the 
case  of  those  iron  ores  which  are  accompanied  by  so-called 
dark  gangue  stuffs,  such  as  silicates  containing  ferrous 
oxides.  The  roasting  of  oxides,  however,  is  not  always  of 
advantage  viewed  in  the  light  of  their  facility  for  subsequent 
reduction,  but  it  may  be  of  much  benefit  when  it  is  a 
question  of  preparing  from  a  poor  or  impure  ore,  a  richer 
and  purer  product  by  magnetic  treatment. 

The  author  next  deals  with  the  ores  under  five  headings 
in  respect  to  their  preparation  for  this  object.  (1.)  Magne- 
tites do  not  need  to  be  roasted  for  magnetic  purposes. 
Such  treatment,  however,  may  be  necessary  to  alter  their 
physical  state  or  to  eliminate  the  sulphur ;  but  they  only 
lose  their  natural  magnetic  properties  very  slowly, 
whether  the  roasting  is  oxidising  or  reducing  in  character. 
except  when  they  are  maintained  for  a  long  time  at  a 
medium  red  heat  with  excess  of  air.  The  magnetic 
properties,  however,  come  hack  on  heating  to  a  higher 
temperature.  (2.)  Spathic  iron  ores  by  suitable  roasting 
yield  the  magnetic  oxide  direct.  By  roasting  iu  a  neutral 
atmosphere  the  "  ignition  "  magnetic  oxide  Fe6Oj  is  obtained 
and  in  a  moderately  oxidising  atmosphere  the  magnetic 
oxide    Fe608.      If,   however,  the   carbon  dioxide   is   ouce 


eliminated,  both  these  oxides  pass  readily  under  the  action 
of  the  oxygen  of  the  air  into  the  non-magnetic  ferric  oxide 
Fe609.  Success  therefore  depends,  as  to  the  production  of 
the  magnetic  oxide,  upon  roasting  the  carbonates  with 
exclusion  of  air,  or,  if  this  be  impossible,  with  a  minimum 
quantity  thereof.  (3.)  Red  hematites  may  be  converted 
into  magnetic  oxide  in  two  different  ways — (u)  By  heating 
strongly  in  the  absence  of  air,  and  (/<)  By  heating  under 
the  action  of  reducing  gases ;  hydrogen  is  the  most 
suitable  at  low  temperatures,   and  carbon  monoxide  at   high 

I  temperatures.  (4.)  Brown  iron  ores  require  the  water 
of    hydration    to   be    eliminated    before    reduction.      The 

.  residue  then  behaves  as  a  red  hematite  would,  but  the 
reduction  proceeds  far  more  readily  under  the  influence 
of  the  reducing  gases,  owing  to  the  more  porous  character 
of  the  dehydrated  ore.  (5.)  Pyritic  ores  must  first  be 
deprived  of  their  sulphur  contents,  and  then  the  re- 
sulting oxide  behaves  as  a  red  hematite,  except  that  it  is 
a  little  more  difficult  to  reduce.  However,  pyrites  is  only 
used  in  practice  when  it  contains  copper,  and  the  purple  ore 
resulting  from  the  extraction  of  the  copper  is  pure  enough 
to  dispense  with  any  magnetic  separation.  The  size  of  the 
ore  aud  the  requirements  of  the  furnaces  to  be  used  for 
these  purposes  \\  ith  the  different  kinds  of  material  are  briefly 
discussed. — A.  YV. 

Steel,  Presence  of  Fixed  Nitrogen  in.     F.  \V.  Harbord  and 

T.  Twvnam.     Iron  and  Steel  Institute,  Autumn  Meeting, 
1896.  *  The  Ironmonger,  43:) — 134. 

Niteogen  appears  to  exist  in  steel  in  two  conditions,  since, 
on  solution  of  the  steel  in  a  suitable  solvent,  or  by  boring 
under  water  or  mercury,  a  far  larger  amount  of  nitrogen  is 
obtained  than  can  be  found  when  the  fixed  nitrogen  only  is 
estimated.  It  appears  probable  that  this  nitrogen  is  merely 
mechanically  occluded  in  the  metal,  whilst  the  fixed 
uitrogen  exists  iu  combination  with  some  other  element 
present,  either  iron,  manganese,  or  carbon,  but  probably  the 
first  named.     With  a  view  to  ascertain  if  the  nitrogen  could 

)  indicate  the  cause  of  failure,  the  authors  have  examined 
samples  of  steel  which  have  failed  under  varying  conditions, 

j  when  neither  analytical  nor  mechanical  tests  would  do  so. 
They  have,  however,  failed  to  trace  any  connection  between 
the  amount  of  nitrogen  and  the  good  or  bad  quality  of  the 
steel,  and  therefore  conclude  that  nitrogen,  iu  the  propor- 
tion iu  which  it  is  found  in  commercial  steel,  has  no  detri- 
mental effect. 

Analyses  of  two  tubes  of  Swedish  steel,  one  bad  and  the 
other  good,  showed  the  latter  to  contain  more  nitrogen 
than  the  former.  The  results  of  the  analyses  of  other  kinds 
of  steel  show  the  percentages  of  nitrogen  to  range  from 
0-007  to  0-027.  It  was  also  thought  that  the  well-defined 
nitride  of  manganese,  Mn5N2,  might  be  the  cause  of  the 
beneficial  action  of  manganese  in  steel,  but  in  this  case 
also,  the  results  did  not  lead  to  any  positive  conclusions. 

—A.  W. 

Carbon,  A  Note  on  "  the  Missing."  T.  W.  Hogg.  Iron 
aud  Steel  Institute,  Autumn  Meeting,  1S9G.  The  Iron- 
monger, 437 — 439. 

The  "  Missing  Carbon  "  is  the  term  used  to  denote  that 
portion  of  the  carbon  in  water-quenched  steel  which  is 
found  by  takiug  the  difference  between  Eggertz'  test   in  the 

I  normal  or  annealed  steel,  and  in  the  same  steel  in  its 
hardened  condition.  Its  precise  nature  has  yet  to  be  dis- 
covered, but  the  author  has  lor  some  time  used  it  as  a 
rough  measure  of  the  quantity  of  the  carbon  which  effects 

I  the  hardening.  On  treating  steel  with  an  excess  of  nitric 
acid  of  moderate  strength,  the  freshly  liberated  or  nascent 
carbon  or  carbide  enters  into  combination   with  the  gases 

J  evolved  at  the  same  time.  A  nitro-carbon  compound  is 
thus  formed,  which  passes  into  solution  upon  the  applica- 
tion of  heat,  with  the  well-known  brown  colour.  A 
continued  heating  causes  the  complete  destruction  of  this 
colouring  matter,  with  the  slow  evolution  of  carbon  dioxide, 
small  quantities  of  cyanogen  compounds,  aud  a  colourless 
viscid  decomposition  product.  Nitro-carbon  compounds 
obtained  from  the  same  steel  in  its  cast  and  annealed  con- 
ditions by  treating  the  borings  with  a  large  excess  of  cold 
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nitric   acid   (1- 
analysis  :  — 


sp.    gr.)    gave   the   following    figures   on 


Annealed. 

Cast. 

PerCent. 

PerCent. 

7:1-7:1 

2-54 

8-48 

I8-41 

7-26 

22-40 

3-20 

8-25 

7-38 

17-40 

In  these  analyse-  the  water  obtained  in  the  combustion 
has  not  been  calculated  to  hydrogen  which  might  be  present 
to  a  considerable  extent  not  in  combination  with  oxygen. 
The  nitro  compounds  gradually  decompose,  even  at  the 
ordinary  temperature,  and  this  is  shown  by  a  series  of 
experiments,  wherein  a  current  <.f  pure  dry  air  was  passed 
over  them  for  a  definite  period  at  different  low  temperatures, 
and  the  resulting  gases  absorbed  in  calcium  chloride  and 
potash  tubes.  The  increase  in  weight  in  the  tubes  was  in 
each  case  Greater  than  the  loss,  but  not  sufficient  to  repre- 
sent the  complete  oxidation  of  the  elements.  The  potash 
contained  small  quantities  of  cyanogen,  and  only  a  portion 
of  the  total  is  due  to  the  carbon  dioxide.  Host  of  the 
absorption  is  evidently  due  to  gradual  evolution  of  nitrogen 
oxides. 

The  results  of  treating  steel  with  nitric  acid  of  the  test 
strength  are  sufficiently  distinctive  in  character  to  be 
classified  into  four  divisions,  as  follows: — (a)  amorphous 
carbon,  which  is  black  and  insoluble;  (0)  normal  carbide, 
which  is  black,  magnetic,  and  insoluble;  (e)  dissolved  car- 
bide, a  brown,  insoluble  nitro-Carbon  compound  ;  and  (</) 
unknown  carbide,  which  either  is  immediately  decomposed 
as  CO„,  or  forms  :i  colourless  compound.  The  nitro-com- 
pounds  are  very  unstable.  The  black  magnetic  substance 
(6)  is  decomposed  by  hot  nitric  acid  ;  the  iron  passes  into 
solution,  and  the  brown  nitro-carbon  compound  thus  formed 
dissolves.  The  carbide  (c),  when  dissolved  in  the  steel, 
forms  at  once  the  brown  nitro-carbon  compound  with  the 
cold  acid.  The  unknown  carbide  (c/)  is  that  which  is  con- 
sidered identical  with  the  so-called  hardening  carbon. 
Analyses  of  the  total  carbon  and  the  carbon  by  colour  test 
in  a  series  of  hardened  steels  varying  in  percentage  from 
0- 10  to  6'50  total  carbon,  show  that  "  the  missing  carbon  " 
cau  attain  :is  much  as  58-33  per  cent,  of  the  whole  amount 
present.  With  the  highest  carbon  steel  there  was  none.  It 
would  appear  that  the  steels  which  seem  to  be  able  to  retain 
the  larger  proportion  of  their  carbon  in  this  condition  are, 
with  one  or  two  exceptions,  those  which  lie  between  0-70 
ami  1  -on  per  cent.,  the  quantity  in  all  these  eases  being  above 
50  per  cent. — A.  W. 

Alumina,  Manufacture  of  [for  Aluminium].  ,T.  Suther- 
land. Inst,  Mech.  Eng.  IS9G.  Through  Engineering, 
1896,  62,  291— '-".'J. 
Tins  is  an  account  of  the  application  of  Bayer's  process  at 
the  Factory  at  Lame  Harbour.  The  raw  material  is  bauxite 
from  County  Antrim,  with  an  average  of  56  per  cent,  of 
alumina,  3  per  cent,  of  ferric  oxide,  12  per  cent,  of  silica, 
3  per  cent,  of  titanic  aeid,  anil  26  per  cent,  of  water.  The 
ore  is  crushed  in  a  disintegrator  to  ]-in.  cnbes,  anil  is 
riddled  through  a  \-ui.  mesh;  that  which  passes  the  sieve  is 
delivered  into  a  calciner  in  which  all  organic  matter  is 
burned  off,  so  that  it  may  not  interfere  with  the  subsequent 
precipitation  of  alumina  from  its  solution  in  caustic  soda. 
An  excessive  temperature  must,  however,  be  guarded 
against,  lest  the  material  should  be  rendered  too  insoluble. 
Ike  calciner  is  of  the  Oxland  ami  1  locking  type,  ami 
consists  of  an  .iron  tube  33  ft.  long  anil  3 ',  ft.  in  diameter, 
lined  with  fire-brick,  and  mounted  mi  rollers  so  that  it  may 
be  revolved.  It  is  inclined  at  an  angle  of  1  in  25,  and  is 
heated  by  a  fireplace  at  the  lower  end,  from  which  the  hot 
gases  pass  through  the  tube  to  a  chimin'}  at  the  upper  end. 
The  ore  is  fed  continuously  into  the  tube  at  the  upper  part 
and,  as  the  tube  revolves,  passes  Blowly  to  the  other  end 
where  it  is  discharged  upon  a  plate  with  a  bole  just  large 
enough  to  allow  the  particles  to  pass,  from  thence  it  i- 
ducted  by  a  shoot  to  a  revolving  cooling  tube,  30  ft.  long  ami 


2\  ft.  in  diameter,  which  is  placed  below,  and  inclined  in  the 
opposite  direction  to,  the  calcining  tube.  Here  it  is  cooled 
by  means  of  a  current  of  cold  air  from  a  fan.  A  spiral 
conveyor  conducts  the  cold  ore  to  a  second  crusher  where  it 
is  broken  down  so  that  it  all  passes  a  sieve  of  30  meshes  per 
linear  inch,  and  is  stored  for  use. 

The  crushed  alumina  is  treated  in  pressure  kiers  with 
caustic  soda  solution  of  1*45  sp.gr.  The  kiers  are  con- 
structed of  mild  steel  plates  §  in.  thick,  anil  are  11  ft. 
long  and  5  ft.  in  diameter,  with  a  3-in.  horizontal  shaft 
passing  through  stuffing  boxes  in  the  end  walls.  The 
shaft  is  provided  with  eight  1G  in.  x  9  in.  paddles,  which 
serve  ;i<  agitators.  The  kier  has  charging  .mil  discharging 
openings,  and  its  jacket  has  :i  safety-valve,  a  steam  inlet, 
and  a  water  outlet  connected  with  a  -team  trap.  The  soda 
solution  is  first  introduced  in  the  proper  proportion,  and  the 
ore  (usually  3  tons)  is  slowly  added  by  means  >>i  an  elevator, 
the  paddles  being  kept  at  work  throughout  this  time  to 
ensure  thorough  admixture.  After  closing  the  charging 
opening,  steam  is  turned  on  into  the  jacket,  ami  the  pressure 
is  slowly  raised  to  70 — 80  lb.,  at  which  it  is  maintained 
for  two  or  three  hours,  until  decomposition  i-  complete. 
The  discharge  cock  is  then  opened  and  the  red  mud  is  blown 
out  lo   the  pressure  in  the  kiers  into  tanks  at  the  top  of  the 

building.      Here  water  is  added  to  reduce  Mi,    -j itie  gravity 

of  the  liquid  to  1  '23,  and  the  solution  of  aluminate  of  soda 
is  separated  by  filter-presses  from  the  red  deposit  that  is 
left.  The  cakes  are  washed  beforeremov.il  from  the  filter 
press,  and  are  then  carried  away;  no  use  has  yet  been 
found  for  them.  The  filtrate  is  now  filtered  again  through 
wood  pulp  contained  in  lead-lined  vats  with  sloping  sides 
10  ft.  long  :<  6  ft.  broad  x  3  ft.  deep,  with  ;i  ledge  round 
the  inside,  G  in.  from  the  bottom,  on  which  is  placed  .1 
frame  carrying  a  sieve  of  g-in.  mesh.  Two  of  these  filters 
arc  superposed ;  about  50  lb.  of  wood  pulp  is  boiled  with 
water  to  a  thin  piil]i,  and  is  run  on  to  the  sieve  in  each 
filter.  It  soon  settles  down,  and  is  ready  to  receive  the 
filtrate,  from  which  it  separates  the  fine  solid  matter  which 
it  contains.  This  second  filtration  is  necessary  for  the 
production  of  pure  aluminate  of  soda. 

flic  aluminate  solution  was  formerly  decomposed  by 
carbonic  acid,  hut  this  involved  a  subsequent  regeneration 
of  the  soda  from  the  carbonate.  By  the  Bayer  process  the 
aluminate  is  run  into  circular  decomposing  tanks  1:1  ft.  in 
diameter  and  20  ft.  high,  provided  with  agitators.  The 
precipitation  of  the  aluminium  hydroxide  is  effected  bj  the 
addition  ol  an  excess  of  the  same  material.  A  sufficient 
quantity  of  the  hydroxide  is  left  in  the  decomposer,  the 
aluminate  of  soda  is  introduced,  agitation  is  commenced,  and 
within  .'113  hours  70  per  cent,  of  the  alumina  in  combination 
with  the  soda  will  have  been  precipitated  from  tin-  solution. 
The  agitation  is  stopped, the  hydroxide  is  allowed  to  settle, 
and  the  liquor  with  its  undeeomposed  portion  is  run  off  to 
the  weak-liquor  tanks.  \\  hen  as  much  :n  possible  of  the 
clear  liquor  has  thus  been  decanted,  the  hydrate  mud  is  filter- 
pressed,  sufficient  being  left,  however,  in  the  decomposer  to 
accomplish  the  precipitation  of  the  next  batch  of  liquid.  The 
filtrate  is  conveyed  to  the  weak-liquor  tanks.  The  pressed 
cakes  are  washed  free  from  soda  in  situ,  ami  compressed 

air  is  then  forced  through   them  to    expel    a-  much  water  as 

possible.  'Ike  air-compressors  deliver  the  air  at  a  pressure 
of  80  lb.  per  sq.  in.  The  pressed  alumina  is  conveyed 
mechanically  to  calcining  furnaces.     This  furnace  ha-  a  bed 

lil >    ft.    by  11    ft  -    1    i-   tired  by    Dowson    gas  produced    ill 

generators  placed  outside  the  main  building.  The  products 
of  combustion  pass  between  an  arch  over  the  hearth  and 
a  drying  traj  above,  on  which  the  cakes  of  alumina  receive 
a  preliminary  drying  before  they  are  admitted  to  the  hearth. 
It  i-  necessary  thai  the  product  -hall  be  perfectly  dry,  if  it 
i-  to  In-  used  for  the  manufacture  of  aluminium  in  the 
electric  furnace.     A  low  temperature  wo  tld  suffice  for  this; 

but  the  alumina    is    usually  heated  up  to   2, I?.,  SO    that 

it   ini\  bee crystalline,  in    which  state    it   is  less  prone 

to  reabsorb    moisture  from   the   air    subsequently.      After 

calcination,  the  alumina  i-  spread  upon  a  tiled  floor  lo  cool. 

flu-  weak   liquors   from  tin'  decomposers  have  .1  specific 

iv  of  1  '2,  and  must  be  concentrated  in  a  triple-effect 

evaporator  to  the  specific  gravity  of  1  45  before  they  can  be 

Used  to  attack  the  Calcined   bauxite.      The    water  evaporated 
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from  tbe  solution  has  a  temperature  of  180  I'.,  and,  being 
pure,  is  used  for  washing  the  hydroxide  and  for  feeding  the 
boiler.  All  the  drainage  of  the  factor}  i-  collected  in  a 
concrete  tank  placed  in  the  yard,  and  is  pumped  back  to  be 
used  for  washing  the  red  mud,  for  dissolving  soda,  &c,  so 
that  any  soda  or  aluminate  that  may  have  leaked  away  is 
recovered. — W.  G.  M. 

Blende,  Examination  of  the  Reactions  Occurring  in  the 
Metallurgical  Treatment  of.  E.  Prost.  Bull,  de  I' Assoc. 
Beige  des  (him.,  10,  [5],  212—225. 

However  carefully  the  rousting  process  may  lie  performed, 
the  sulphur  which  always  remains  behind  depends  upon  the 
initial  proportion  of  calcium  and  magnesium  carbonates, 
and  lead  sulphide  in  the  blende,  as  well  as  on  the  silica 
present,  the  latter  favouring  the  liberation  of  the  sulphur 
combined  with  the  lead.  Both  zinc  and  iron  sulphides  are 
almost  completely  converted  into  oxides,  lead  Bulphide 
becomes  sulphate  or  silicate,  and  lime  is  largely  (banged 
into  gypsum. 

The  author  examined  several  samples  of  roasted  blende, 
by  extracting  the  soluble  sulphates  with  cold  water  anil 
estimating  the  sulphuric  acid,  zine,  calcium,  and  mag- 
nesium in  the  solution.  The  results  tend  to  show  that 
only  a  small  portiou  of  the  zinc  {e.g.,  0'20  per  cent,  out  of 
o7'M>  per  cent,  in  the  blende)  is  in  the  state  of  sulphate, 
whereas  nearly  the  whole  of  the  lead  (5-02  out  of  a  total 
5-60  per  cent.)  is  in  that  condition. 

That  the  oxide  of  zine  enters  into  combination  with  iron 
oxide  in  the  roasting  furnace  (chiefly  forming  ZnFa,04)  is 
indicated  by  the  result-  obtained  when  the  roasted  blende 
was  heated  with  ammonium  tartrate  for-  the  extraction  of 
zinc,  viz.  :  — 


No. 

livi. 

Zinc(Total). 

Zinc  extracted  by  Amur  i 

Tartrate. 

1 

2 

ii 

15-20 

r.in 

15:29 
62-86 

^-■sl>  =  63-64  percent,  ol  the  i  ital  Zi  . 
59'IS  =  95-  1- 
74-67 

Some  _''  to  3  per  cent,  of  zine  remains  in  the  residue  after 
distillation,  and  attention  was  given  to  the  state  of  combina- 
tion in  which  this  residual  zinc  exist-.  Alter  removing 
the  ferruginous  matter  from  tbe  residue  by  a  magnet  the 
remainder  was  attacked  by  increasingly  concentrated  acid 
solvents.  Jt  was  found  that  out  of  the  1-76  percent,  of 
zine  present,  2-36  at  least  was  in  the  condition  of  sul- 
phide, thus  confirming  in  some  measure  the  statement 
of  Voigt  (Zeits.  angew.  Chem.  1889,  ->71)  although  the 
results  did  not  entirely  agree  with  his.  The  divergence,  as 
also  the  occurrence  of  cases  wherein  the  zine  in  the  residue  is 
chiefly  found  as  oxide, is  probably  attributable  to  variations 
in  the  composition  of  the  ore,  the  state  ol  the  mixture, 
and  the  temperature  of  the  furnace,  &c. — C.  S. 

Mercury  Ores,  Treatment  of,  in  the  Asturias,  Spain.    Eng. 
and  Mining  J.  1896,  62,  149,  150. 

The  new  types  of  furnace  which  have  been  in  use  are  the 
Livermore,  the  Bodriguez,  and  the  Gascue-Bodriguez. 
Descriptions  and  drawings  of  each  of  these  furnaces  are 
given,  together  with  the  charges  employed  in  them.  Careful 
trials  with  the  last-named  furnace  showed  that  the  average 
quantity  of  the  quicksilver  obtained  was  96-88  per  cent,  of 
that  in  the  ore.  The  necessity  for  the  careful  treatment  of 
the  ore  is  shown  by  the  fact  that  the  average  percentage 
of  quicksilver  in  it  is  as  low  as  0*7. 

The  arsenical  product  which  condensed  with  the  quicksilver 
in  the  condensers  on  working  a  charge  of  ore  in  the  Gascue- 
Bodriguez  furnace,  has  the  following  approximate  composi- 
tion : — Mercury,  14-U;  sulphate  of  mercury,  0-87  :  arsenious 
acid,  62-78;  arsenious  sulphides,  0"  45 ;  volatile  oils,  2-0; 
water,  1-5;  carbon,  1-5;  and  mineral  matters,  16-9  per 
cent.  This  is  mixed  with  lime,  washed  with  a  flowing 
stream  of  water,  mixed  with  0'3  per  cent,  of  both  coke  and 
clay,  made  into  briquettes,  and  again  distilled.  The  product 
then  condensed  has  the   following  composition  : — Arsenious 


aeid,  90-73;  sulphuric  acid,  0-27;  mercury,  8-61;  lime 
0- 17  ;  and  carbon,  0'22  per  cent.  Alter  forming  into  bri- 
quettes, this  is  again  distilled  with  a  higher  percentage  of 
coke  and  a  sufficiently  high  proportion  of  arsenic  to 
enable  it  to  be  made  into  orpiment,  when  the  condensed 
product  contains  only  a  trace  of  quicksilver  (the  bulk 
having  ran  off  to  the  proper  receptacles).  The  assay  of 
the  ores  is  carried  out  by  the  electrolytic  process,  since 
the  lowness  of  their  grade  tenders  it  difficult  to  obtain 
exact  results  with  the  old  amalgamation  process. — A.  W. 

Pure  Molybdenum,  Preparation  and   Properties  of. 
H.  Moissan.      Eng.  and  -Mining  J.  1896,  99. 

The  author  prepared  metallic  molybdenum  in  fused  masses, 
practically  free  from  carbon,  by  the  following  method: — ■ 
Pure  ammonium  molybdate,  finely  powdered,  is  heated  in 
ities  of  1  kilo.,  in  a  covered  clay  crucible  for  1 ',  hours 
in  a  l'errot  gas  furnace.  The  ammonia  is  rolatised,  leaving  in 
the  crucible,  molybdic  oxide  (  Mot  )J)  as  a  bluish-gray  powder, 
the  yield  being  76  to  78  per  cent,  of  the  weight  of  the  salt 
treated.  The  oxide  so  obtained  is  mixed  with  sugar-charcoal 
in  quantity  insufficient  lor  complete  reduction  ;  300  of  oxide 
to  30  of  charcoal.  The  mixture  is  packed  into  a  carbon 
crucible  and  subjected  to  the  calorific  action  of  the  tire  pro- 
duced by  a  current  of  600  amperes  at  60  volts  for  a  period 
of  six  minutes,  car.'  being  taken  to  keep  a  layer  of  solid 
material  in  contact  with  the  crucible,  which  would  be  rapidly- 
attacked  if  the  charge  was  completely  fused.  Under  these 
litions  more  than  1  kilo,  may  be  easily  obtained  in  an 
hour. 

Molybdenum,  thus  obtained,  is  a  tolerably  soft  metal,  does 
not  scratch  glass,  can  be  easily  filed  and  polished,  and  is 
malleable  when  hot,  and  its  specific  gravity  is  9-01.  If  a  frag- 
ment be  embeddedin  charcoal  and  heated  tor  several  hours 
at  about  1000°  C,  cementation  ensues,  a  small  quantity  of 
carbon  is  taken  up  anil  the  metal  becomes  harder  than  glass. 
The  resulting  metal,  when  heated  to  300°  ( '.  and  chilled  in 
cold  water,  becomes  brittle  and  so  hud  that  it  scratches 
quartz.  The  metal  itself  is  but  slightly  oxidisable  in  the 
air  at  temperatures  below  a  dull  red  heat,  ami  becomes 
coloured  on  the  surface  like  steel.  At  about  600'  C.  it 
begins  to  oxidise  and  is  converted  into  molybdic  acid.  The 
action  of  oxygen  is  similar  but  more  rapid,  so  that  combus- 
tion takes  place  with  vivid  incandescence. 

When  the  reduction  of  the  oxide  in  the  electric  furnace  is 
effected  with  excess  of  carbon,  substances  containing 
carbon,  both  in  combined  ami  graphitic  condition,  as  in  cast 
iron,  are  readily  obtained.  Their  density  varies  from  8*6 
to  8"9.  When  saturated  with  carbon,  the  metal  is  more 
fusible  than  pure  molybdenum  and  is  intensely  hard  ;  but 
when  the  proportion  is  only  2  ■  5  per  cent.,  it  is  difficult  to 
break  with  a  hammer.  The  point  of  saturation  seems  to 
correspond  to  5-88  per  cent,  or  tbe  formula  Mo2C.  This 
runs  very  liquid  and  may  easily  be  cast  into  ingots  weighing 
from  8  to  10  kilos.  The  liquid  metal  dissolves  carbon  very 
readily,  but  the  excess  above  this  quantity  separates  out  on 
solidification  as  graphite.  The  carburised  metal,  like  cast 
iron,  may  be  rendered  superficially  malleable  by  closely 
covering  it  with  powdered  oxide  of  molybdenum  and  heating 
for  several  hours;  this  produces  a  skin  of  the  pure  metal. 

The  author  considers  that  the  volatility  of  its  oxide  is 
likely  to  render  molybdenum  of  value  as  a  deoxidising  agent 
in  steel  works  in  the  place  of  manganese  or  aluminium,  for 
although  the  latter  is  an  energetic  agent,  it  has  the  incon- 
venience of  giving  a  solid  anil  infusible  oxide,  whilst  the 
molybdenum  oxidising  would  produce  a  stirring  action  in 
the  bath,  leaving  nothing  behind,  or  if  in  -light  excess,  it 
would  have  no  effect  on  the  malleability  and  tempering 
properties  of  the  steel.  For  thi  trpose,  however,  the  solid 
metal  would  be  necessary,  as  that  in  a  powdered  form  pro- 
duced by  reduction  of  the  oxide  with  hydrogen,  is  useless, 
merely  burning  to  waste  on  the  surface  of  the  bath  without 
affecting  the  metal  below. — A.  S. 


Phosphorus,  Insoluble  ;   Estimation  in  Iron  Ores. 
Mixer.     Eng.  and  Mining  .1.  62,  1896,  4. 

See  under  XXIIL,  pa</e  743. 
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Palladium,  its  Separation  from  Platinum.     Cohu  and 

Fleissner.     Monatsh.  f.  Chem.  17,  361. 

See  under  Will.,  paye  714. 

Quicksilver,  Production  of.  in  California. 

See  under  Trade  Rep.,  page  752. 

Tin  Plates  in  the  United  Stall  s.      Eng.  and  Mining  J. 

1896,289. 

See  under  Trade  Rep.,  page  752. 

PATENTS. 

Bluestone  and  other  Sulphurised  Ores  [Separation  by 
Ferric  Chloride],  tmpts.  in  the  Treatment  of.  J.  ('. 
Butterfield,  Loudon.     Eng.  Pat.  9052,  .May  7,  1895. 

The  finely  ground  ores  are  treated  in  tanks  with  a  hot  solu- 
tion of  ferric  chloride,  by  which  means  the  copper,  lead, 
antimony,  &c.  are  dissolved,  whilst  the  sulphur,  gold,  and 
gangue  are  left  as  insoluble  residues.  The  solution  is  then 
drawn  off  into  settling  tanks.  In  the  first  series,  part  of  the 
lead  chloride  is  deposited  and  the  remainder  in  the  second 
series.  From  the  clear  liquors,  the  copper,  antimony,  &c. 
are  precipitated  on  metallic  iron  and  may  be  separated 
by  any  known  methods.  The  solution  is  then  heated  and 
regenerated  by  blowing  air  through  it.  To  lessen  the 
"  frothing"  during  the  blowing,  a  little  petroleum  is  added. 
The  ferric  hydrate  produced  in  this  operation  is  then  removed 
by  filtration  through  asbestos,  and  after  thorough  washing, 
may  be  converted  into  pigments  by  known  methods.  The 
filtrate  is  employed  for  lixiviating  a  new  portion  of  ore. 

The  insoluble  residues  are  dried  and  heated  to  dull  redness 
in  retorts  so  as  to  separate  and  condense  the  arsenic  and 
sulphur.  The  earthy  residue  containing  the  gold  is  then 
mixed  with  lime  or  other  suitable  fluxing  material,  ami  with 
sulphate  or  sulphide  id'  lead  and  smelted  to  a  regulus  which 
is  washed,  ground,  and  treated  as  before  with  ferric  chloride 
solution  to  reparate  lead  as  chloride.  The  residue  from 
this  operation  is  distilled  as  before  but  this  time  yields  a 
button  of  lead  containing  all  the  gold  (and  silver),  which  may 
be  recovered  by  cupelling. 

The  sulphate  of  lead  required  for  the  process  is  made  from 
the  chlorides  deposited  from  the  various  liquors. — J.  11.  C. 

Copper.  Tin  Extraction  of,  from  Sulphuretted  Ores  or 
Compounds;  Aii  Improved  Process  for.  C.  James, 
Swansea.      Eng.  Pat.  15,159,  duly  8.  1896. 

A  portion  of  the  ore  is  converted  into  a  matte  of  from 
70 — 75  per  cent,  of  copper,  which  is  then  crushed  and  cal- 
cined. Three  parts  "f  this  calcined  product  are  then  mixed 
with  2  parts  of  raw  sulphuretted  ore —  mure  or  les-,  as 
may  be  determined  In  assay,— and  treated  in  the  furnace 
as  in  Eng.  Pat.  18,898  of  1890,  so  as  to  produce  a  "  pimple  " 
or  "  blister  "  copper. — J.  II.  C. 

Argentiferous  and  Auriferous  Copper-Ores,  Mattes,  or 
Compounds,  An  Improved  Process      Partial-Oxidation] 

for    the    Reduction    of.      ( '.   James,    Swansea.      Eng.    l'at. 

14,957,  July  6,  1896. 
Part  of  the  ores,  &c.  an  calcined  or  oxidised  bj  adding 
a  highly  oxidising  salt  to  the  ch  irge,  another  part  is  added  in 
an  ancalcined  condition, the  proportions  being  predetei  mined 
by  assay.  The  precious  metals  an-  concentrated  in  the 
metallic  copper  produced  by  the  mutual  reaction  while  in  the 
furnace, as  described  in  Eng.  l'at.  is.svs  of  1890,  and  may  he 
subsequently  separated  by  electrical  or  other  known  methods. 
Silica  is  added  whenlead  i-  present,  s..  as  to  remove  it  in 
the  form  of  a  slag  which  i-  free  from  the  precious  metals. 
This  slag  after  being  Freed  from  lead,  is  a^ain  employed 
in  the  earlii  i  ■  he  process;-  .1.11   C 

Precious  Metals,  Impts.  [Cyanides  and  El,  tricity]  in 
Obtaining,  from  Solutions.  J.  S.  Mac-Arthur,  l'ollok- 
shields.  Eng.  l'at.  16,634,  Sept.  :>.  1895. 
The  improvements  refer  chiefly  but  not  exclusively  to 
cyanide  solutions,  lie  metals  are  precipitated  bj  means 
of  an  electric  current  applied  in  connection  with  an 
and  cathodes  of  iron  or  steel  p  ed  with  graphite, 

lead  oxide  or  other  suitable  J.  II.  '  • 


Metal  Sheets,  Impts.  in  Preparing  for  the  Purpose  of 
Galvanizing  them,  or  otherwise  Coating  them  with 
Metal  or  Metallic  Alloy.  Davies  Bros,  and  Co.,  I.im., 
E.  A.  Davies.  and  S.  T.  Thomas,  all  of  Wolverhampton. 
Eng.  l'at.  17,932,  Sept.  25,  1895. 

Tin;  sheets  are  first  passed  through  a  furnace  so  as  to 
raise  a  scale  upon  their  surfaces.  The  scale  is  then 
removed  by  means  of  revolving  metallic  brushes  or  rolls 
aud  the  plates  are  finally  pickled  in  the  usual  way. 
Reference  is  mad.-  to  a  previous  patent  (see  this  Journal, 
1895,  973).— J.  II.  C. 

Calcining  Furnaces  [Desulphurising],  Impts.  in.  A.  II. 
Wethey  Butte,  Montana.     Eng.  l'at.  9560,  Maj  5,  1896. 

A  BERIES  of  roasting  hearths  placed  0119  above  another, 
are  connected  in  such  a  manner  as  to  form  a  continuous 
chamber  for  the  passage  of  the  ore  and  the  heated  gases, 
which  move  in  opposite  directions.  The  hearths  are  pro- 
vided with  rakes  or  stirring  devices,  and  these  are  opi 
through  longitudinal  slots  in  the  sides  of  the  furnaces. 

—J.  H.  C. 

Roasting  Furnaces,  Impts.  in.     B.  T.  Lacy,  San  Francisco. 

Eng.  l'at.  15,682,  July  15,  1896. 

The  improvements  relate  to  mechanical  furnaces  and 
chiefly  to  the  travelling  rabbles,  and  are  purelv  mechanical. 

"— J.  H.  C. 

Precious  Metals.  A  Process  for  Extracting  from  Refrac- 
tory Ores.  J.  Woolford,  London.  Eng.  l'at.  12,129, 
June  3,  1896. 

The  crushed  ore,  whether  raw  or  roasted,  is  intimately 
mixeil  with  antimony  oxides  and  pulverised  fuel,  and  then 
Fused  in  a  cupola  or  other  suitable  furnace,  so  ns  to  form 
an  alloy  of  antimony  and  gold,  which  is  tapped  off  and 
treated  in  an  oxidising  furnace,  having  a  bed  glazed  with 
a  mixture  of  borax  aud  sulphate  of  soda.  The  antimony 
passes  away  as  fume,  while  the  precious  metal  remains  on 
the  furnaee  bed.  The  operation  is  repeated  until  the  bed 
is  sufficiently  charged. 

The  fume  is  drawn  off,  condensed  by  water-spray,  and 
used  over  again  after  drying.— J.  II.  ('. 

Vesileei  isafioii  of  Lead  [Squeezing  out  Unalloyed  Lead], 
Impts.  in  and  relating  to.  W.  H.  Howard,  Pueblo. 
U.S.A.     Eug.  Pat.  15,542,  July  14,  1896. 

The  zinc  crusts  produced  in  the  Parkes  process  are  sub- 
jected to  pressure  whilst  still  hot,  whereby  the  unalloyed 
lead  is  squeezed  out  before  it  has  time  to  cool  aud  harden. 
The  resulting  alloy  is  considerably  reduced  in  weight  and 
bulk,  and  becomes  consequently  much  richer  in  silver. 

—J.  II.  C. 

Iron  Blast-Furnaa  Gases,  Impts.  in  Apparatus  for 
Rendering  Available  for  Working  Gas-Motor  Engines. 

1».  II.  Thwaiie  and  I  .   [j.  Gardner,  London.     Eng.    l'at. 
15,681,  .Inly   15,  1896. 

A  o.H  in  i  valve  is  connected  to  the  bell-hopper  of  the 
furnace,  SO  u~  to  control  the  gases  in  their  passage  to  a 
receiver,  and  to  prevent  the  formation  of  explosive  mix- 
tures by  admixture  of  air,  The  gases  arc  led  to  dust- 
depositing  chambers  containing  obliquely-placed  screens  ,,t 
wire  gauze,  which  arc  moved  rapidly  up  and  down  by 
means  of  eccentrics  or  cranks,  so  that  the  dust  deposited  in 
the  meshes  may  be  shaken  off.  The  valve-stems,  screen- 
rods,  and  other  working  parts  are  "sealed"  with  mercury 
or  other  liquid  where  required.  The  deposit  of  dust  may 
he  assisted  by  electric  discharges. 

[from  tl.c  dust  chambers  the  gases  are  drawn,  by  means 
i  hi,  through  washing  and  filtering  apparatus,  mid 
finally  to  an  auto  regulator. 

An  jutnni.it;  electrical  signalling  apparatus  for  inform- 
ing the  attendant  when  the  pressure  in  the  furnace  varies 
bej I  certain  limits  i-  also  provided.  — J.  II.  <  . 
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Magnetic  Oxide  of  Iron,  Tmpts.  in  the  Process  of  converting 
Ferric  Oxide  into.  R.  H.  Peak,  Florida,  U.S.A.  Eng. 
Pat.  15,965,  July  18,  1896. 

The  ferric  oxide  is  finely  ground,  heated  in  an  air-tight 
vessel,  and  then  allowed  to  cool  without  access  of  air. 

—.1.  II.  !'. 

Ferro-Sodium  Fluxes  [iron  and  Steel~\,  Impts.  in.  W..I. 
\l.i\  .  Kingston-on-Thames.  Eng.  Pat.  17,901,  Sept.  25, 
1896. 

i  i-r-iKON  or  steel  is  melted  and  poured  on  to  beds  com- 
posed of  iron  or  steel  borings,  intimately  mixed  with  a 
sodium  salt,  and  immediately  covered  with  a  sufficient 
thickness  of  a  similar  mixture.  The  claim  does  not  include 
the  use  of  chloride  of  sodium. — J.  H.  C. 


XI -ELECTEO-CHEMISTRY  AND 
ELECTRO-METALLUEGY. 

(A.)— ELECTRO-CHEMISTRY. 

Cement  and  Concrete,  On  the  Electrical  Conductivity  of. 

Dr.   St.   I.imleck.      Klektroteeh.   Zeits.    1896,    180;   Proc. 
Inst.  Civil  Eng.  189G,  [3],  66. 

The  author  refers  to  the  leakage  of  current  upon  electrical 
railways  where  the  rails  are  used  as  the  return  circuit,  and, 
after  alluding  to  the  damage  done  to  metal  pipes  laid 
underground,  and  also  to  the  disturbance  occasioned  to 
electrical  laboratories  in  the  neighbourhood,  discusses  means 
whereby  such  leakage  may  be  prevented  or  materially 
diminished. 

He  quotes  Dr.  Ulbricht  and  Dr.  Kallmann  as  considering 
that  the  rails  should  be  insulated  as  well  as  possible  from 
the  earth,  and  cites  the  fact  that  the  American  practice  "I 
fixing  the  rails  either  upon  longitudinal  sleepers  or  i  n>-> 
sleepers,  in  each  case  of  creosoted  wood,  appears  to  give 
better  results  than  the  German  practice  of  laying  the  rails 
in  concrete. 

Cement  and  Cement  -  Concrete. — Experimental  blocks 
were  used,  15-75  ins.  long  by  3-94  ins.  square,  and  sheet- 
iron  electrodes  with  heiles  in  were  fixed  in  these  while  in  a 
soft  state.  At  least  two  blocks  were  used  of  each  kind  ; 
and  neat  cement,  as  well  as  various  classes  of  concrete,  were 
tested. 

The  results  are  calculated  in  the  original  for  a  cubic 
decimetre  of  the  material,  and  from  the  data  it  appears 
that,  while  the  resistance  per  cubic  foct  of  the  pure  cement 
blocks  dry  is  about  144  ohms,  this  falls  as  low  as  43  chms 
after  immersion  for  22  hours  in  water,  and  rises  to  820  ohms 
after  being  exposed  to  a  heat  of  2 1 2"  F.  The  greater  the 
admixture  of  sand  or  gravel,  the  higher  the  resistance 
becomes,  until,  with  1  of  cement  to  7  of  gravel,  the  resis- 
tance, dry,  reaches  about  1,800  ohms,  after  immersion  falls 
to  72  ohms,  and,  after  exposure  at  212  F.,  rises  to  about 
2,000,000  ohms  for  a  time. 

It  ii  obvious,  therefore,  that  such  a  concrete  rail-bed 
favours  the  escape  of  current  to  earth,  especially  if  the 
surface  of  the  road  consist  of  asphalt,  which  prevents  the 
concrete  from  drying. 

The  retention  of  water  by  the  concrete  is  clearly  shown 
with  the  test  pieces,  made  with  1  part  of  cement  to'  7  parts 
of  gravel.  These  gave  in  an  air-dried  state  a  resistance  of 
5,000  ohms,  while  after  exposure  to  a  heat  of  212:  F.  in  an 
oven  the  same  pieces  gave  a  resistance  of  from  6  megohms 
to  7  megohms. 

If  the  highest  result  obtained  for  air-dried  concrete  be 
taken  at  about  1,670  ohms  per  cubic  foot,  an  insulation 
resistance  of  about  |  ohm  per  mile  of  road  is  obtained. 

Asphalt-Concrete. — Ulbricht  also  drew  attention  to  the 
so-called  "  asphalt  concrete,"  which  has  been  used  for 
building  purposes  in  Dresden.  This  consisted  of  50  per 
cent,  of  broken  stone,  20  per  cent,  of  coarse  gravel  free 
from  loam  and  sand,  12  per  cent,  of  asphalt,  8  per  cent,  of 
coal-tar  pitch,  and  10  per  cent,  of  German  coal-tar.  The 
results  obtained  were  so  high  that  it  was  doubtful  whether 
the  current  passed  through  the  material  or  leaked  over  the 
surface. 


One  cubic  decimetre  block  made  with  syenite  gave  when 
dry  an  insulation  resistance  of  280,000  megohms.  It  was 
theu  immersed  in  water  for  two  hours,  and  2g  hours  after- 
wards gave  an  insulation  resistance  of  160,000  megohms  ; 
while,  after  six  weeks'  immersion,  it  gave  170,000  megohms, 
and  similar  results  were  obtained  with  the  other  blocks. 
The  author  therefore  believes  that,  if  this  asphalt-concrete 
be  used,  the  leakage  of  current  would  be  very  trifling,  and 
the  cost  could  he  kept  down  by  using  merely  a  thin  layer 
of  this  material  over  the  ordinary  concrete. 

V..  ad  Accumulators,  Theory  of.     W.  Lob.     Zeits.  fur 
Klektrochem.  1896,  3,  100—101. 

The  author  criticises  a  theory  of  the  lead  secondary  cell 
propounded  by  Professor  Elbs.  In  electrolysing  a  solution 
of  lead  diacetate  under  certain  definite  conditions,  Elbs 
ceded  in  observing  the  formation  of  lead  tetra-acetate, 
the  acid  residue  which  was  left  after  the  deposition  of  lead 
uniting  with  the  salt  present  :  — 

Pb(CH3.COO)3  4-  2(CH3.COO)  =  PbCCH3.COO)4 

The  tetra  acetate  thus  produced  is  decomposed  by  water, 
forming  lead  peroxide  and  acetic  acid  :  — 

Pb(CH3.COO),  +  211.1 )  =  PbO.  +  4CH3.COOH. 

Thus  the  tetra-acetate  can  only  be  obtained  when  no  water 
is  present ;  in  aqueous  solution  all  that  is  observed  is  a 
separation  of  lead  peroxide.  This  Elbs  regards  as  a  secon- 
dary process,  whereas  Liebenow  and  Lob  regard  it  as  a 
primary  phenomenon. 

Elbs'  theory  requires  that  lead  and  lead  peroxide  should 
1  produced  in  corresponding  quantities  in  the  cell,  lint 
this  is  not  in  accordance  with  experience  ;  for,  if  we  electro- 
lyse with  a  large  anode,  by  far  the  greater  part  of  the  lead 
present  appears  as  lead  peroxide.  The  fact  that  tetra- 
acetate is  formed  in  the  absence  of  water  does  not  justify 
us  in  drawing  conclusions  as  to  the  nature  of  the  reactions 
which  occur  when  water  is  present. — D.  E.  J. 

Conversion  ofJNitriles  info  Amines  by  Electrolysis. 
1  •'.  B.  Ahrens.     Zeits.  fur  Elektroehem.  1S96,  3,  99—100. 

An  attempt  to  reduce  nitriles  electrolytically  to  amines,  in 
accordance  with  the  equation  R.CN  +  2H.,  =  R.CH2.NH2, 

which  represents  the  usual  mode  of  reduction  by  sodium 
amalgam  or  sodium  and  alcohol.  It  was  found  that  in  acid 
solution  there  occurred,  together  with  the  reduction  of  the 
nirrile,  a  saponification  of  it,  with  formation  of  acid,  in 
accordance  with  the  equation — 

R.CX  +  2H„0  =  RCOOH  +  XII, 

The  lower  the  molecular  weight  of  the  nitrile  the  larger 
was  the  proportion  of  ammonia  produced.  Acetonitrile 
yielded  only  ammonia  ;  propionitrile  a  fair  proportion  of 
"-propylamine,  in  addition  to  ammonia;  and  benzonitrile 
yielded  only  beuzylamine.  After  electrolysis,  the  solution 
was  treated  with  ether,  to  extract  any  unaltered  nitrile  ;  it 
was  then  made  alkaline  with  soda,  and  the  bases  were 
driven  off  with  steam.  The  distillate  was  neutralised  with 
hydrochloric  acid,  evaporated  down,  and  the  salt  extracted 
with  absolute  alcohol.  Sal-ammoniac  remained  behind, 
while  the  hydrochloride  of  the  amine  went  into  solution, 
and  was  identified  as  chloro-platinate.  Attempts  to  reduce 
nitriles  electrolytically  in  alkaline  solution  were  less  suc- 
cessful, for  practically  nothing  but  ammonia  was  obtained. 

—I).  E.  J. 

Bleaching  Solutions,  Electrolytic  Production  of.     Dingler's 
Polyt.  J.  301,   [10],  234. 

See  under  VII. ,  page  719. 

Alkali  and  Chlorine.     W.  Borchers.    Zeits.  f.  Elektroehem. 
1896,  3,  lit  -11G. 

See  under  VII.,  page  719. 

PATENTS. 
Electrodes  for  Voltaic  Batteries,  Impts.    in    the  Manufac- 
ture  of.      [Alkaline  Paste.~]      L.Epstein,  Twickenham. 
Eng.  Pat.  16,569,  Sept.  4,  1895. 

Electrodes  rendered  porous  by  the  treatment  described 
Lu  Eng.  Pat.  350,  1890  (this  Journal,  1890,  812),  or  in  any 


726 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Oct.  si,  1896. 


other  suitable  maimer,  are  coated   with  a  paste  formed  of 
any  of  the  oxides  of  lead  in  a  saturated  solution   of  caustic 
alkali,  in  such  proportions   that   at   least  one-half  the  lead 
oxide  is  dissolved  in  the  alkali.     These  plates  are  conv. 
into  negatives  bj  connecting  them  to  the  negative  pi 
a  source  of  electric  supply  whilst  immersed  in  an  electn 

jistingof  dilute  sulphuric  acid,  or  a  solution  of  a  suitable 
salt,  such  as  asoluhlo  sulphate  or  sulphite  of  an  alkali  or 
an  earth.  It  is  preferable  to  reduce  all  the  plates  first,  and 
then  to  convert  some  of  them  into  positives  by  drying  them 
and  connecting  them  to  the  positive  source  of  supply;  but 
the  plates  intended  f^r  positives  may  be  first  neutralis 
dipping  them  in  a  hath  of  sulphuric  acid,  sulphurous  aeid, 
or  other  suitable  solution,  such  as  magnesium  sulphate, 
drying  them,  repeating  the  process  several  times,  and  then 
forming  them  as  before. — (i.  11.  1!. 

Bleaching  Liquid,  Impts.  in  the  Electrolytical  Manufac 
tureqf.     [C<  C.  Kellner,  Vienna,  Austria.     Eng. 

Pat.  17,525,  Sept.  19,  1895. 

See  under  VII.,  page  719. 

Ozone,  Impts.  in  Apparatus  for  the  Production  if. 
[Hollow  Electrodes.]  E.  Andreoli,  London.  Eng.  Pat. 
10.372,  May  11.  1896. 

The   ozoniser  is   connected  at   one  end  or  at   the  bottom 
with  an  air-chamber  provided  with  baffles,  so  that  the  air  or 
gas  to  be  treated  is  divided  evenly  between  the   electr 
whilst  at  the  top  or  at  the  other  end  is  a  receiver  into  which 
the    g  ses  as   it    is   treated.     There  are  two  sets    of 

electrodes,  which  are  formed  of  shallow  metal  boxes,  which 
may  he  provided  externally  with  points,  as  in  Eng.  Pat. 
lr.'liiC.  1891  (this  Journal",  1S93,  452).  Water  or" other 
liquid  is  circulate!  through  these  holloa  electrodes,  so 
keep  them  cool,  and  they  are  so  placed  betwi  en  the  air  and 
ozone  chambers  that  no  space  is  left  on  their  active  surfaces 
which  is  not  in  contact  with  the  air  forced  into  the  apparatus. 

— G.  11.  E. 

(£.)— ELECTROMETALLURGY. 

Lead,  Electrolytic  Desilverisation  of  Argentiferous. 
1>   Tommasi.     Comptes  rend.  122,  1476—1477. 

Tin:  argentiferous  lead  is  cast  into  suitable  anodes;  the 
cathodes  are  discs  of  a  metal  which  is  not  attacked  by  the 
bath.  The  latter  may  be  copper,  aluminium  bronze,  or  even 
sheet  iron,  but  cast  iron  would  precipitate  metallic  lead 
from  the  bath.  The  electrolyte  is  a  double  acetate  of  lead 
and  sodium,  or  of  lead  and  potassium.  Under  the  action 
of  the  current,  the  lead  is  removed  from  the  anodes  and 
deposited  in  the  form  of  spongy  crystals  upon  the  cathode  ; 
while  the  silver  contained  in  the  anode,  being  insoluble  in 
the  bath,  falls  into  a  perforated  receiver  at  the  bottom.  The 
silver  is  washed,  dried,  fused  in  a  crucible  with  sodium 
nitrate  and  a  little  borax,  and  cast  into  ingots.  The  fus 
with  sodium  nitrate  converts  any  antimony  and  a;  - 
(which  may  have  been  precipitated  with  the  silver)  into 
antimouiate  and  arsenate,  whilst  the  silver  remains  in  the 
metallic  state.  The  lead  is  detached  from  the  discs,  washed, 
and  submitted  to  great  pressure.  It  is  then  fused  in  a 
crucible  with  two  or  three  per  cent,  of  carbon  and  cast  into 
ingots. — D.  E.  J. 

Mercury,  Arsenic,  oral  Antimony;    Extraction  from  their 
Sulphides.     L'F.elairage  electrique,  1896,  27(e 

Tin.  sulphides  of  these  metals  form  double  compounds  with 
the  sulphides  and  sulphydratcs  of  the  alkaline  earths. 
Qpon  tlii-  property  is  based  the  Siemens  process  for 
extracting  from  the  sulphides,  sulphur  and  the  correspond- 
ing metal,  without  the  formation  of  useless  by-products. 
For  example,  "hen  a  solution  of  antimony  sulphide  in 
ium  Bulpnydtate  is  electrolysed,  antimony  separates 
out  at  the  cathode  and  calcium  sulphide  at  the  anode  ; 
no  diaphragm  is  needed.  By  treatment  with  carbon 
dioxide  in  presence  of  water,  the  calcium  sulphide  is  con- 
verted into  sulphuretted  hydrogen,  calcium  carbonate,  and 
sulphur.  When  the  mixture  of  the  last  two  is  heated  in 
absence  of  air,  sulphur  and  carbon  dioxide  are  evolved.    The 


sulphur  is  condensed  and  the  carbon  dioxide  is  utilised  for 
treating  a  further  quantity  of  calcium  sulphide.  The  lime 
which  is  left  behind  after  the  heating  is  converted  into 
calcium  sulphydrate  by  the  sulphuretted  hydrogen  obtained 
in  the  second  operation. — D.  E.  J. 

PATENTS. 

Amalgams,  Electrolytic  Production  of  and  their  Utilisa- 
tion. E.  Andreoli  and  S.  W.  Audreoli,  London.  Eng. 
Pat.  15,024,  Aug.  9,1895. 

The  apparatus  described  consists  of  two  vessels,  termed 
respectively  the  eleclrolyser  and  the  amalgamator,  which 
are  each  divided  into  three  compartments  by  means  of  two 
porous  partitions.  In  the  electrolyser  the  two  outer  com- 
partments contain  iron  or  copper  anodes,  whilst  the  centre 
division  contains  mercury,  which  forms  the  cathode  ;  and 
in  order  to  reduce  the  quantity  of  mercury,  this  division 
is  nearly  filled  with  a  block  of  cement,  so  that  the  mercury 
takes  the  form  of  thin  vertical  films  between  it  and  the 
porous  partitions,  thus  giving  a  very  large  surface  for  a 
small  weight  of  the  metal.  The  outer  compartments  arc 
filled  with  chloride  of  sodium  solution,  and  on  ih 
of  the  current,  chlorine  is  liberated  in  them,  whilst  sodium 
amalgam  is  formed  in  the  centre  compartment,  and  is  drawn 
off  into  the  centre  compartment  of  the  amalgamator,  the 
outer  divisions  of  which  are  filled  with  a  concentrated 
solution  of  sodium  chloride,  and  connected  to  the  positive  pole 
of  the  source  of  electric  supply,  the  centre  compartment 
he  ng  meantime  connected  with  the  negative.  Thus,  while 
the  copper  or  other  metal  is  being  amalgamated  in  the  centre 
compartment,  the  strength  of  the  amalgam  is  maintained. 
The  amalgamator  may  be  used  dry,  or  the  mercury  amalgam 
may  be  covered  with  water.  Various  forms  of  the  apparatus 
are  described. — G.  H.  P. 

Gold  ami  Silver,  Electro-Deposition  of.  [Lead  Peroxide 
Anodes.]      E.    Andreoli,    London.      Eng.    Pat.    16,557, 

Sept  l.  ls'.ij. 
Tin:  difficulty  of  obtaining  insoluble  anodes  for  use  in  the 
electro-deposition  of  gold  or  silver  from  cyanide  solutions, 
is  overcome  by  the  use  of  peroxide  of  lead,  as  described  in 
Ens:.  Pat.  11,752,  1895  (this  Journal,  1895,  810).  The 
cathodes  may  be  made  of  zinc  or  any  other  metal,  and 
both  electrodes  are  preferably  perforated  and  arranged 
transversely  in  the  electrolytic  vessel,  so  that  the  electrolyte 
flows  through  them  ;  but  they  m  I,  in  which  case 

they  are  placed  longitudinally.— G.  II.  It. 

Electric  Smelting,  Impts.  in.  [Alternating  Currents.] 
T.  I..  WiUson,  New  York,  1  3.A.  Eng.  Pat.  17,06:!, 
Sept.  12.  1895.     (Under  Internat.  Convention.) 

The  furnace  employed  is  preferably  a  Siemens  arc  Fun 
with  a  vertical  carbon  pencil,  to  i  terminal  of   an 

alternating  current  dynamo  is  connected,  while  the  other 
is  connected  to  the  crucible  or  carbon  hearth.  In  the 
production   of    aluinii  .    powdered    alumina   and 

crushed  CS  her  with  copper  in  suitable  proportion 

to  form  the  required  alloy,  are  fed  into  the  furnace,  where 
they  are  drawn  into  the  arc  by  it^  pulsating  action,  which 
makes  the  feed  continuous  and  automatic  ;  or  the  copper  or 
other  base  metal  may  be  introduced  lir-t,  s,>  that  it  forms  a 
molten  layer  on  the  hearth.  The  alternating-current 
furnace  may  he  employed  for  various  smelting  and  metal 
lurgical  purposes — among  others,  for  the  production  of 
calcium  carbide,  described  in  Eng.  Pat.  15,360,  1895  (this 
Journal.  1S96,  5-2).  A  current  of  about  1,500  amp 
at  55  volts,  with  120  alternations  per  second,  ha-  been  found 
to  give  good  results,  and  it  is  stated  that  the  output  with 
an  alternating  current  is  nearly  double  that  obtained  with 
a  direct  current. — Q.  II.  K. 

Ferro  -  Manganese,  Ferro  -  Chrome,  Ferro  -  Aluminium, 
Ferro-Nichel,  ami  other  Alloys  having  an  Iron  Bases 
Imp/,  in  the  Electrolytic  Manufacture  of  [Carbon  and 
Lime  Flux.]  J.  fieibling,  Grenoble,  France,  Eng.  Pat. 
18,487,  I  tet.3,  1895. 

Tin.  furnace,  which  is  partly  cylindrical  and  partly  conical 
is  constructed  inside  of  carbon   and  outside  of  fire-bricks 


Oct.  81, 189(5.] 
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and  has  at  its  bottom  a  movable  bod-plate,  preferably 
formed  of  fusible  cast-iron,  which  is  intended  to  be  melted 
during  the  operation.  This  bed-plate  rests  on  another,  also 
movable,  which  is  formed  of  carbon  bricks,  produced  by 
baking  a  suitable  mixture  of  pulverised  coke,  plumbago, 
and  tar  in  closed  cast-iron  moulds.  This  furnace  acts  as  a 
negative  electrode,  the  positive  consisting  of  a  liar  of  carbon, 
the  size  of  which  depends  on  the  depth  of  the  furnace  and 
the  electrical  energy  available.  The  powdered  ore  or  oxide 
to  be  treated  is  mixed  with  a  quantity  of  carbon  equivalent 
to  the  oxygen  in  the  ore,  and  as  a  flax,  has  incorporated 
with  it  a  variable  quantity  of  powdered  quicklime,  together 
with  a  further  proportion  of  carbon.  If  the  nature  of  the 
ore  admits  of  it,  an  oxide  of  iron  in  added,  together  v  ith  a 
quantity  of  carbon  necessary  to  effect  its  reduction,  so  as  to 
obtain  the  required  alloy,  the  weight  of  the  cast-iron  plate 
being  taken  into  account,  [f  the  silicon  present  bein  excess 
of  the  normal  amount,  powdered  fluorspar  is  added.  On 
the  passage  of  the  current,  the  ore  and  oxide  of  iron  tire 
reduced,  and  calcium  carbide  is  formed  by  the  mutual  action 
of  the  calcium  and  carbon  dissolved  in  the  iron  alloy.  To 
remove  the  product,  the  carbon  bed-plate  is  low,  red  on  one 
side  by  suitable  mechanism.  The  carbide  of  silicon  present 
in  the  calcium  carbide  slag  renders  the  latter  more  proof 
against  the  action  of  moist  air  than  would  otherwise  be  the 
case.      An  excess  of  silica  is  to  be  avoided. — (i.  11.  K. 


Sheets  or  Strips,  or  other  Form  of  Metal,  by  Electro- 
Deposition,  Improved  Menus  to  be  employed  in  the 
Production  "/'.  [Cathode  of  Al  or  Al  Alloy.']  S.  O. 
Cowper-Coles,  London.     Eng.  Pat,  20,073,  <  >ct.  24,  1895. 

Aluminium,  or  an  alloy  not  containing  less  than  .Mi  per 
cent,  of  that  metal,  is  used  for  the  construction  of  the 
cathodes,  as  it  is  stated  that  from  such  cathodes  the 
deposited  metal  can  be  easily  removed.  The  removal 
should  be  effected  whilst  the  cathodes  are  wet,  or,  if  they 
I  in,  been  allowed  to  dry,  they  should  be  immersed  iu  a 
weak  alkaline  or  acid  bath.  The  metal  may  be  -nipped 
from  the  cathodes  in  the  form  of  sheets,  or  may  be  removed 
by  rubbing,  which  method  is  preferred  in  tin  ease  of  the 
deposition  of  gold.  The  cathodes  may  be  of  any  suitable 
form,  such  as  plates  or  continuous  bands  traversing  the 
electrolyte,  or  of  drums  revolving  therein. — ',i.  H.  B 


XII.-FATS,   OILS,  AND  SOAP. 

Fatly  Acids,  liberation  of,  In/  Pulverisation.     Rev.  de 
China.  Induslr.  7,  [SO],  237—239. 

The  conversion  of  fats  into  free  acids  and  glycerin  is 
carried  out  bv  three  different  processes  in  the  stearin 
industry: — (1.)  Aqueous  saponification  iu  an  autoclave 
under  pressure.  (2.)  Saponification  iu  an  autoclave 
with  the  assistance  of  a  base,  such  as  lime  or  magnesia; 
and  ( ■')  Time  saponification,  completed  by  sulphuric 
raid,  ami  subsequent  distillation  of  the  fatty  acids.  The 
first  two  have  the  advantage  of  yielding  a  more  solid 
product,  whilst  the  oleic  acid  and  glycerin  are  in  a  more 
refined  state.  The  last  gives  a  higher  yield  of  stearic  acid, 
but  the  expenses  of  manufacture  are  greater  and  the 
commercial  value  of  the  products  less.  Hence  the  profits 
derived  from  the  different  methods  are  said  to  be  about  equal. 

In  Euiile  Petit's  process  the  two  bodies  are  brought 
together  in  the  finest  state  of  divisiou,  so  that  the  sulphuric 
acid  acts  immediately  on  every  particle.  (See  thi-  Journal, 
1895,  167.) 

By  this  process  the  liberation  of  the  fatty  acids  is 
complete  and  instantaneous,  and  a  single  turbine  can 
produce  from  30  to  40  kilos,  per  minute.  The  solid  acids, 
which  are  but  slightly  coloured,  are  well  cooled,  and  pressed 
in  the  cold  to  remove  oleic  acid. — C.  A.  M. 

Hazel-Nut  Oil.     A.  Sehottler.     Apoth.  Zeit.  11,  533—534. 

Tin:  expressed  oil  (yield  50  to  55  per  cent.)  has  a  specific 
gravity  of  0' 916,  at  15°  C.     It  gave  the  following  numbers  : 


Hubl's  iodine  value,  87  ;  saponification  value,  187  ;  Hehner's 
number,  95-5;  Reichert-Meissl's  value,  0'99.  The  fatty- 
acids  solidified  at  1»  — 20°  C.  The  saponification  showed 
that  the  hazel-nut  oil  chiefly  consisted  of  liquid  glycerides, 
and  only  contained  a  very  small  quantity  of  palmitin,  thus 
bearing  a  great  resemblance  to  almond  oil. — A.  S. 

Linseed  Oil  for  Varnish-making,  Possibility  of  using 
Chloride  of  Sulphur  for  Thickening.  Chem.  Kev.  Fett- 
u.  Harz  In'd.  3,    [II],'  1  17. 

See  under  Wli.Ji. ,  page  ;29. 


Cocoo -lluiii t,  the  /"dine  Number  of.     F.  Filsinger. 
Zeits.  anal.  (hem.  1896,  35,  [4 'and  5],  517." 

Sec  under  XXIII.,  ya^e  747. 

California::   Olive  Oil.     Chem.  and  Drug.  1896,  580. 
See  under  Trade  Rep.,  page  753. 

PATENT. 

Fish,  Fish  Offal,  and  the  like,  fmpts.  in  or  relating  to 
the  Treatment  of  [for  Oil  and  Manure,  Ac.].  J.  C.  W. 
Stanley,  London.     Eng.  Pat.  18,414,  Oct.  2,  1895. 

The  fish  is  boiled  in  a  long,  shallow  tank,  provided  with  a 
perforated  plate  near  the  top,  and  with  a  worm  conveyor 
near  the  bottom.  The  fish  is  introduced  by  means  of  a 
hopper  through  an  inlet  near  the  bottom  of  the  tank,  and  is 
gradually  drawn  by  the  conveyor  into  a  second  compart- 
ment, from  which  the  solid  matter  is  removed  by  means  of 
buckets  with  perforated  bottoms,  attached  to  a  chain.  The 
material  is  subsequently  treated  as  already  recommended 
(this  Journal,  1891,  165). 

The  oil  rising  to  the  surface  of  the  water,  through  the 
perforated  plate,  overflows  along  with  some  water  into  a 
separate  tank,  from  which  the  water  is  withdrawn  from 
below,  and  re-delivered  by  pumping,  to  the  cooking  vessel ; 
so  that  the  same  water  is  used  over  and  over  again.  The 
oil  is  removed  and  purified  by  straining,  or  by  filtering  and 
washing,  or  by  means  of  fuller's  earth.  The  residue  is  used 
as  manure,  &c. — X.  11.  .1.  M. 


XIII.-FIGMENTS,  PAINTS ;  RESINS, 
VAENISHES ;  INDIA-RUBBER,  Etc. 

(A.)— PIGMENTS,  PAINTS. 

White-Lead  Trade  and  the  Merchandise  Marks  Act. 
Bd.  of  Trade  J.,  Oct.  1896,  388. 

.See  under  Trade  Rep.,  page  751. 

PATENTS. 

Lead  Oxide  \_Air  and  Agitated  Molten  Lead],  An  Im- 
proved Method  and  Means  of  Producing.  J.  Noad, 
Last  Ham.     Eng.  Pat.  21,175,  Nov.  8,  1895. 

The  patentee  describes  an  apparatus  for  the  manufacture 
of  lead  oxide  by  the  action  of  a  blast  of  air  on  molten  lead 
maintained  in  a  state  of  violent  agitation  by  suitable  stirrers. 
The  surface  of  the  metal  is  covered  with  a  thin  layer  of 
sand,  and  a  spray  of  water  is  also  introduced  to  assist  in 
the  operation.  The  oxide,  "  in  a  cloud-like,  impalpable, 
floury  condition,"  is  blown  over  into  a  number  of  hoppers, 
and  finally  into  a  condensing  chamber.  It  may  be  obtained 
in  any  desired  colour,  from  a  pale  straw  to  a  deep  red,  by 
regulating  the  temperature  of  the  metal — the  shade  of  the 
product  becoming  darker  as  the  heat  of  the  bath  rises. 

— F.  H.  L. 
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"  White    Lead,"     Tmpts.      Ammonium    Acetate    Pro 
in    the   Production   of   Basic  Carbonate  of  Lead  or]. 
0.     Hamilton,    Northfleet,    Kent.      Eng.     Fat.    22,460, 
Nov.  2:,,  1895. 

This  is  an  improved  form  of  the  regular  "precipitation" 
process  for  the  manufacture  of  white  lead.  The  Bpecial 
improvements  consist — (1)  in  the  use  of  a  5  per  cent, 
solution  containing  the  acetates  of  lead  and  ammonium  in 
molecular  proportion,  9,000  galls,  of  which  are  capable  of 
dissolving  35  to  10  cwt.  of  litharge;  and  (2)  in  the  employ- 
ment of "  litharge  (preferably  made  by  oxidation  of  refined 
lead  on  bone-ash  tests,  as  in  cupellation  of  silver)  which  has 
been  powder,  d  in  such  a  manner  as  to  convert  it  into  the 
red  variety1' — a  form  in  which  it  is  more  soluble.  Towards 
the  end  of  the  process,  the  liquid  should  he  heated  to  HO0  C., 
the  Oxide  should  only  he  added  as  fast  as  it  dissolves,  and 
the  finished  solution  should  have  a  gravity  of  14°tol6°T. 
After  carbonation  the  residual  liquor  should  be  about  4° 
or  5°  '1'.,  and  possess  approximately  the  same  composition 
as  the  original.  Thewdiite  lead  is  washed  first  with  sodium 
carbonate  to  remove  adhering  acetate,  and,  after  drying,  it 
is  passed  under  edge  runners  to  roll  out  the  air,  thus 
rendering  it  more  convenient  to  handle.  The  use  of  appa- 
ratus described  in  Eng.  Pats.  11,249,1892  (this  Journal, 
1893,  741),  and  4,069,  1894,  is  recommended.— F.  H.  L. 

White  Lead,  Impls.  in  the  Manufacture  of.  W.  P.  and  W. 
Tatham,  Philadelphia,  I'.S.A.  Eng.  Pat.  13,886,  June  23, 
1896. 

This  is  also  a  process  for  the  manufacture  of  white  lead  by 
precipitation,  the  improvement  here  consisting  in  submitting 
the  basic  acetate  to  the  action  of  the  carbonic  acid  gas  in  a 
solid  condition,  whereby  practically  the  whole  of  the  litharge 
employed  is  converted  into  pigment  ami  the  proportion  of 
"idle"  lead  is  greatly  reduced.  The  original  solution 
should  contain  about  13  per  cent,  of  1,  ad  acetate,  and 
2'25  times  as  much  litharge  should  be  added  as  the  amount 
existing  in  the  normal  salt.  This  addition  is  made  in  two 
portions,  about  60  per  cent,  of  it  being  introduced  without 
grinding  in  one  vessel,  the  whole  being  then  transferred  to 
another,  heated  to  70°  C,  and  the  remaining  40  per  cent,  of 
oxide  in  fine  powder  stirred  in  until  crystallisation  begins. 
The  resulting  mass  is  treated  with  carbonic  acid,  and,  after 
the  white  lead  has  been  filtered  off,  the  filtrate  is  ready  to 
dissolve  fresh  litharge  as  before. — F.  H.  L. 

(£.)— RESINS,  VARNISHES. 

Driers,  Contributions  to  <  ur  Knowledge  of.     M.  Weger. 
Zeits.  fur  ang.  Chem.  1890,  531—536. 

SO-CALLED  "soluble  driers,"  the  manganese  and  lead  soaps 
of  rosin,  linoleic, oleic,  and  stearic  acids,  which  for  the  last 
10  years  have  gradually  replaced  materials  like  litharge, 
red  had,  peroxide,  hydrated  oxide,  and  borate  of  manganese, 
pci-s.-ss  also  ill,  advantage  that  they  are  perfectly  soluble  at 
Comparatively  lev  temperatures  in  linseed  oil  or  turpentine. 
For  the  preparation  of  varnishes  they  eau  be  added  directly 
to  the  linseed  oil  al  about  120  C,  or  dissolved  in  turpentine 
anil  mixed  cold  as  "liquid  driers"  with  the  linseed  oil. 
A  considerable  saving  is  effected  in  time,  fuel,  and  labour,  a 
boil-over  or  conflagration  is  entirely  avoided,  and  in  con- 
sequence of  the  io«  temperature  a  lighter  varnish  can  be 
obtained.  In  spite  of  these  advantages,  however,  the  older 
method-  were  only  gradually  superseded,  but  at  the  present 
time  the  larger  varnish  factories  in  Germany  and  other 
countries  employ  almost  exclusively  soluble  driers,  which 
are  in  even  respeel  superior  to  the  old  make.  For  the 
preparation  of  varnishes,  duels  should  satisfy  the  following 
requirements: — 1.  The  linseed  oil  must  not  be  perceptibly 
darkened.  2.  The  driers  must  not  cause  either  turbidity  or 
deposit.  3.  The  linseed  oil  must  dry  quickly,  certainly  in 
12  hours,  generally  in  eight  hours  or  less.  I  p  to  the  present, 
driers  only  are  known  which  satisfy  two  of  the  foregoing 
requirements.  The  author  has  curried  out  a  number  of 
experiments  on  the  influence  of  various  conditions  or  of  the 
materials  in  the  preparation  of  soluble  driers.  These  are 
not  yet  complete,  hut  in  no  case  bus  a  varnish  been  found 
which,  after  setting,  bus  again  be, ie  tacky.  Driers  con- 
taining lead   occasionally  lose  their  power,  aud  this  has  also 


been  noticed  in  the  lead-manganese  linoleate,  although 
manganese  resinate  does  not  show  it.  It  his,  however,  been 
conclusively  proved  that  with  equal  weights  of  metal  a 
varnish  which  has  been  heated,  does  not  dry  more  quickly 
than  one  prepared  cold.  Referring  to  recent  papers  by 
Amscl  (this  Journal,  L895,  605  and  814),  the  author  points 
out,  apart  from  certain  criticisms  as  to  the  employment  of 
soluble  drills,  that  the  question  as  to  the  suitability  of  a 
certain  drier  cannot  be  determined  from  a  purely  analytical 

standpoint.     IK nsiders  that  the  saponification  number 

for  the  ordinary  kinds  of  rosin  is  about  170,  for  linseed  oil 
about  190,  and  for  linoleic  acid,  1.1  ,  the  mixture  of  acids 
from  linseed  oil,  about  L98.  Taking  these  numbers,  loOparts 
of  resin  would  combine  with  s  ■ ;!  <n  .1  .">  pari  -  of  manganese 
as  a  manganOUS  or  manganic  salt,  or  with  .'!  1  •  I  parts  of 
lead,  which  in  percentages  amount  to  7  •  7,  .">•;;,  and  24-0. 
For  the  corresponding  sails  of  lib  ileie  acid  the  percentages 
are  8-9,  6-1,  and  26'9.  According,  however,  to  the 
method  of  preparation,  the  driers  can  contain  manganese 
sails  in  different  states  of  oxidation,  or  elsi  basic  salts,  so 
that  au  empirical  standard  must  be  accepted.  A  Boluble 
drier  must  contain  its  metal  chemically  combined  with  the 
organic  acid,  and  not  partially  suspended  as  oxide.  For  the 
purpose  of  analysis,  anhydrous  ether  is  made  use  of,  or  in 
the  case  of  lead  resiuate,  chloroform.  The  solubility  of  the 
soaps  in  ether  or  chloroform  is  equal  to  that  in  linseed  oil, 
so  that  anything  insoluble  in  either  of  these  two  solvents  in 
the  cold,  wall  be  insoluble  in  warm  linseed  oil.  ( Inly  lead 
and  manganese  compounds  have  drying  properties,  and  the 
addition  of  zinc,  copper,  calcium,  bat  ium,  or  iron  salts  is  of 
no  value,  although  copper  snaps  are  occasionally  made  use 
of  for  painting  ships  an!  as  a  cusl  preventative.  The 
presence  of  uncombined  oil  is  also  prejudicial,  and  the 
larger  the  proportion  of  soluble  lead  or  manganese  the 
more  valuable  the  sample,  since  less  is  required  to  1"  added 
to  the  oil  to  produce  a  varnish.  Soluble  bad  driers  alone 
are  not  employed,  and  only  four  compounds  in  general  use 
are  described  more  in  detail,  i.e.,  the  tnangani  ■■■  and  lead' 
manganese  soaps  of  resin  and  of  linoleic  acid.  "Fused 
manganic  resinate"  sehb-m  contains  more  ibau  3  ■  2  per 
cent,  of  soluble  Mn,  whilst  precipitated  mangauous  resinate 
only  contains  6  or  at  most  7  per  cent.  Fused  manganese 
linoleate  contains  9 — 9-5  per  cent.,  or  in  some  cases  nearly 
1 1  per  cent.,  probably  owing  to  a  decomposition  or  to  the 
formation  of  a  basic  salt.  Precipitated  manganese  linoleate 
is  not  a  commercial  article.  With  regard  to  the  mixed 
soaps,  the  lust  proportion  of  lead  to  manganese  appears  to 
le  5:  I.  and  the  best  samples  show  8 — 9  per  r,  nt.  of  soluble 
lead,  and  1*5 — 2  percent,  of  soluble  manganese.  If  larger 
quantities  of  soluble  soaps  be  found,  thej  are  always  accom- 
panied by  insoluble  metallic  compounds  giving  turbid 
varnishes.  It  is  also  possible  for  insoluble  oxides  and  free 
re-ii,  or  linoleic  acid  to  exist  side  by  side,  and  in  most 
products  this  is  the  case.  The  following  percentage  of 
driers  is  required  for  the  preparation  of  a  good  varnish,  the 
amount  of  soluble  metal  being  approximate!}  that  given 
above  ;  fusel  manganese  or  lea  l-manganese  resinate  2 — 3  per 
cent.,  precipitated  manganese  resinate  1  —  \\  per  cent.,  and 
manganese  linoleate  1  percent.     The  addition  is  best  made 

b\  dissolving  1  pari  ot  the  driers  in  2  parts  of  linseed  oil  at 
120  C.,  and  stirring  this  solution  into  the  rest  of  the 
linseed  oil.  The  latter  can  be  heated  before  or  subsequent 
to  the  addition  of  the  driers  for  from  2 — ■>  hours.  A  light 
varnish  is  obi  lined  by  the  use  of  lead-manganese  resinate. 
whilst  fused  manganese  resinate  gii  es  one  free  from  deposit. 
For  tin-  preparation  of  a  varnish  in  the  cold,  fused 
manganese  resinate,  linoleate,  or  lead-manganese  linoleate 
is  dissolved  in  turpentine  in  the  proportion  of  1:2  or  2:3. 
As  regards  the  analytical  determinations,  after  burning  off 
the  organic  matter,  the  lead  and  manganese  can  be  estimated, 
the  latter  volumetrically.  If  calcium  be  present  in  an, 
quantity,  after  removing  the  leal,  the  manganese  and 
in  are  determined  gravimetrically as  carbonate,  and 
the  manganese  having  been  estimate1,  a-  above,  the  calcium 

is    found  by  differei 'lie    total  lead  and  manganese 

having  been  found,  the    insoluble   portion   is  determined  by 
extraction  with  ether  or  chloroform.     The  soluble  mangaln 

is  determined  from  the  differ*  nee,  and  can  be  confirmed  by 
determination  in  an   aliquot  part  of  the  ethereal  extract. 
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The  soluble  lead  can  only  be  determined  from  the  difference, 
since  chloroform  is  only  driven  off  completely  from  the 
rosin  solution  at  a  red  heat  when  (he greater  part  of  the  lead 
as  chloride  volatilises  also. — T.  A.  L. 

Linseed  Oil  for  Varnish-making,  Possibility  of  Using 
Chloride  of  Sulphur  /'or  thickening,  them.  Revue 
Fett-  u.  Harz  Ind.  3,  [44],  147  —  149. 

It  is  proposed  to  treat  linseed  oil  for  varnish  in  a 
parallel  manner  to  that  pursued  in  the  production  of 
caoutchouc  substitutes,  viz.,  by  the  action  of  warm  chloride 
of  sulphur.  The  intensity  of  this  reaction  varies  with  the 
kind  of  oil  chosen,  20  per  cent,  of  chloride  of  sulphur 
sufficing  to  solidify  castor  oil,  whereas  linseed  oil  requires 
30  per  cent.,  but  when  the  oil  has  been  oxidised  about 
one-half  the  quantity  will  produce  the  same  result.  To 
produce  a  consistency  suitable  for  lacquer  less  thau  20  per 
cent,  is  required  for  raw  linseed  oil  and  not  over  7  to  8  pet- 
cent,  when  the  oil  has  been  oxidised. 

Provided  the  oil  and  reagent  are  carefully  and  rapidly 
mixed  to  prevent  partial  clotting,  the  operation  is  easy. 
In  drying  properties  the  product  is  not  superior  to  boiled 
oil  of  the  same  consistency,  but  this  may  be  improved  by 
the  addition  of  manganese  resin  ate  to  the  finished  varnish. 
Whether  this  addition  will  aft'ect  the  durability,  &e.  of  the 
varnish  will  have  to  he  determined  bj'  experiments  on  a 
large  scale. 

According  to  Heinzerling,  a  solution  of  camphor  in 
chloride  of  sulphur  acts  more  effectively  on  oil  than  the 
latter  reagent  alone,  but  the  high  price  of  the  former  is 
prohibitory. — C.  S. 

Coloured  Lacquer  by  Dipping,  Process  for  Coating  Metal, 
Bone,  or  Celluloid  Articles  with.  •].  Perl.  French  Pat, 
233,727,  Oct.  30,  1S93.     Chem.  Rev.  1896,  [42],  127. 

Hitherto  the  production  of  a  satisfactory  coating  of 
coloured  celluloid  lacquers  has  been  rendered  difficult 
by  the  tendency  of  the  lacquer  to  accumulate  in  the 
hollows  of  the  ornamentation  of  the  article,  thus  giving 
rise  to  irregularities  of  colour,  and,  moreover,  the  d 
employed  lacked  transparency  and  stability,  fading  when 
exposed  to  light. 

These  difficulties  are  overcome  by  the  new  process,  which 
consists  in  applying  a  colourless  covering  of  lacquer,  and 
after  drying  for  about  half  an  hour  at  60°  C,  heating  the 
article  strongly  and  dipping  it  in  a  solution  of  aniline  or 
alizarin  colours  in  strong  alcohols  (ethyl,  methyl,  or  amyl 
alcohol).  The  amount  of  colour  for  the  bath  does  not 
exceed  T'-  to  \  per  cent.,  or  about  one-fifteeuth  the  quantity 
of  the  transparent  lacquers  now  in  use.  A  brilliant 
permanent  gold  colour  ma}-  be  produced  on  copper  by 
a  bath  containing  1  gnu.  of  alizarin  per  litre.  Darker 
colours  may  be  made  by  adding  a  small  quantity  of  an 
alkali  soluble  in  alcohol  to  the  bath. 

The  essential  points  to  ensure  success  are  perfect  dryness 
of  the  article,  which  must  also  be  well  warmed  and 
thoroughly  clean ;  and  the  absence  of  all  oily  or  fatty 
materials  in  the  bath.  —  C.  S, 

PATENT. 

[Waterproof  Varnish},  Rendering  Articles  Waterproof  in- 
Airtight,  or  os  ii  ( 'run  nt  or  Varnish,  or  for  other  similar 
Purpose*  :    New  or  Improved    Compound  applicable  for. 
A.  Pulbrook,  London.     Kng.  Pat.  14,839,  Aug.  C>,  L895. 
This  consists   of  a  mixture  of  balata,  or  any  other  gum 
derived   from    the    trees   of    the    order    Sapotacea;   except 
gutta  percha,  and  indiarubber  dissolved  in  equal  proportions 
in  any  suitable  volatile  solvent  or  mixture  of  solvents.     It 
maybe  applied  by  dipping  or  with  a  brush  ;  and  as  a  water- 
proofing varnish  it  is  claimed  to  possess  the  advantages  of 
vulcanised    rubber    as    regards    permanence,   without    the 
injurious   action  of  the  sulphur  used  in  the   preparation  of 
that  material. — F.  H.  L. 

(C.)— IXDIA-RTJBBER,  &c. 

India-Rubber,  New  Industry  in  Lagos. 

Kew  Bulletin  No.  111. 

See  under  Trade  Rep.,  page  751. 


Ill  -TANNING.  LEATHER.  GLUE.  SIZE. 

Tannin;/  Extracts,  Manufacture  and  Valuation  of. 
F.  .Jean.     Rev.  Chim.  Ind.  189(3,  7,  269 — 271. 

Tin:  manufacture  of  tanning  extracts  now  closely  resembles 
the  process  for  extracting  sugar;  the  .sliced  wood  is 
exhausted  by  diffusion  in  autoclaves  under  slight  pressure, 
and  the  liquor  is  filter-pressed  and  evaporated  in  triple- 
effect  apparatus  which  differ  from  those  used  at  the  sugar- 
works  merely  in  being  constructed  entirely  of  copper  and 
bronze,  to  the  exclusion  of  iron,  and  in  being  worked  at  a 
higher  vacuum  than  sugar-pans  are.  Most  manufacturers 
decolorise  the  liquor  before  concentration,  either  by  the 
addition  of  some  metallic  salt,  or  with  albumin  and  bisulphite 
of  soda;  in  the  former  case  the  acid  of  the  salt  remains  in 
the  extract,  and  in  the  latter  sulphate  of  soda  and  non- 
coagulable  albuminoids  are  retained,  whilst  in  both  casi  s 
tannin  is  necessarily  precipitated.  The  presence  of  salts  in 
tanning  extracts  is  much  to  be  deprecated,  since  they 
accumulate  in  the  tan  pits  to  the  detriment  of  the  leather. 

Roy  lias  shown  that  the  so-called  "  decolorising  processes  " 
are  beneficial  to  the  extract,  not  because  they  eliminate 
colouring  matter-,  for  they  do  this  in  a  very  minor  degree, 
the  colour  of  the  liquor  after  treatment  being  hut  slightly 
diminished  if  estimated  on  the  basis  of  equality  of  tannin- 
content —  but  because  they  precipitate,  together  with  the 
first  portions  of  tannin,  certain  earthy  and  metallic  bases, 
such  as  lime,  magnesia,  manganese,  iron,  and  copper, 
derived  from  the  wood  and  from  the  apparatus  :  it  is  these 
foreign  matters  which  are  taken  up.  combined  with  tannin, 
by  the  leather,  imparting  bad  colour  and  harsh  and  brittle 
grain.  Bj  substituting  an  aqueous  solution  of  potassium 
ferrocyanide  for  the  preeipitants  previously  used,  Roy  has 
succeeded  in  removing  these  metallic  compounds  without 
appreciably  decolorising  the  extract,  and  finds  that  the 
leather  produced  by  the  treated  extract  is  in  every  way 
comparable  with  that  prepared  with  oak  bark  liquor  made  in 
the  tan-yard. 

It  follows  that  tanning  extracts  must  be  examined  for 
salts  of  the  alkalis  and  alkaline  earths,  and  for  metallic 
compounds,  and  valued  in  accordance  with  their  content  of 
these,  as  well  as  with  their  content  of  tannin. — A.  G.  B. 

Glue  Making  Industry  in  Germany.     R.  Kissling. 

I  Ii  in.  Zeit.  1896,  20,  [72],  097. 
During  the  past  year  manufacturers  of  leather  glue  have 
been  very  busy,  and  the  price  of  their  product  has  risen 
some  10  or  15  per  cent.  On  the  other  hand  boue  glues 
have  fallen  in  value,  and  most  of  the  makers  have  been 
working  at  a  loss. 

Among  new  processes,  Grillo  and  Schroder  of  Neumiihl- 
Hamborn,  have  patented  the  use  of  liquid  sulphurous  acid 
to  convert  the  tribasic  phosphate  of  bones  into  the  dibasic 
salt  (citrate-soluble),  with  the  object  of  rendering  the 
material  brittle,  more  easy  to  powder,  and  more  completely 
acted  upon  by  boiling  water.  Sulphurous  acid,  however,  is 
not  a  convenient  reagent  to  employ  on  the  manufacturing 
scale;  and  it  would  involve  considerable  change  in  the 
extraction  apparatus.  German  patents  have  also  been 
taken  out  for  allowing  the  finished  glue  solution  to  run  on 
to  cooled  revolving  cylinders;  thus  yielding  endless  bands 
of  the  substance,  which  may  be  brought  up  to  the  desired 
thickness  afterwards  by  compressing  two  or  more  together. 

As  regards  methods  for  the  valuation  of  glue,  Fahrion's 
saponification  process,  according  to  which  the  sample  is 
split  up  into  unsaponifiable  matter,  fatty  acids,  liquid  and 
solid  oxyacids,  &c,  by  means  of  petroleum  ether,  may 
possibly  throw  some  light  on  the  constitution  of  gelatin  ; 
hut  it  is  not  adapted  for  commercial  work.  Tests  based  on 
the  consistency  of  the  glue  jelly  are  very  difficult  to  carry 
out,  and  cannut  he  considered  satisfactory;  although  the 
author's  suggestion  of  determining  the  viscosity,  after  the 
manner  of  a  lubricating  grease,  may  perhaps  lead  to  better 
results.  A  mixture  ot  1  part  of  glue  and  3  of  water  should 
be  examined  at  a  temperature  of  203  C.  The  amount  of 
water  any  sample  of  glue  will  absorb  is  no  criterion  of  its 
cohesive  power. 
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The  author  holds  that  the  odour  of  glue  is  one  of  the 
most  important  factors  to  be  taken  into  consideration.  In 
order  to  express  this  in  figures,  six  different  standard 
samples  should  he  rasped  to  powder,  and  preserved  in  well 
stoppered  bottles,  for  they  will  be  found  to  preserve  their 
characteristic  smell  unchanged  lor  years.  The  colour  of 
the  specimen  under  examination  may  also  he  classed  in  a 
similar  manner.  To  estimate  the  fat,  20  grms.  of  the  glue 
are  dissolved  in  a  200  e.c.  eylindei  in  140  c.c.  of  water  and 
10  c.c.  of  1-19  hydrochloric  acid.  After  heating  three  or 
four  hours  on  the  water-hath  under  an  inverted  condenser, 
the  solution  is  cooled,  SO  c.c.  of  petroleum  ether  added,  the 
whole  well  shaken,  and  after  standing  till  clear,  a  portion  of 
the  solvent  is  drawn  off,  and  evaporated  in  the  usual  manner. 
Free  and  combined  volatile  acids  may  he  determined,  and 
sulphurous  avid  tested  lor  by  distillation  in  an  atmosphere 
of  hydrogen  as  previously  described  (d'hem.  Zeit.  1S87,  11, 
691  ;  this  Journal  1887,  565— 566).— F.  H.  L. 

PATENTS. 

Tanning,  ami   Apparatus  for   that    Purpose,    Tmpts.   in. 

E.   Worms,   Paris,  France.     Eng.   Pat.    19,4-Js.  Oct.  16. 

1895. 
The  object  of  the  invention  is  to  hasten  the  tanning  process 
h\  gradually  anil  moderately  beating  the  hides  and  the 
liquor  within  a  closed  vessel  excluding  air,  and  at  the  same 
time  "  expelling  the  water  from  the  cells  of  the  hides  by 
electrical!}  decomposing  it."  The  hides  are  submerged  in 
water  in  a  rotating  drum,  and  a  tannin  extract  of  20  li  is 
run  in,  in  the  proportion  of  50  per  cent,  of  the  weight  of  the 
bides,  together  with  a  "  vegetable  solvent  "  amounting  to 
"  5  per  cent,  of  such  weight."  The  drum  is  closed  and 
rotated.  When  the  temperature  has  risen  to  15°  C,  an 
electric  current  is  passed  through  the  liquor  by  means  of 
a  suitable  circuit,  the  temperature  being  maintained  by  its 
means  at  25  — 30°  ( '.  When  the  process  is  half  completed 
the  circuit  is  broken  and  fresh  tannin  is  introduced.  Light 
hides  are  tanned  in  24— 48  hours,  heavj  hides  in  60 — !"."> 
hours. — A.  (1.  15. 

Artificial  Fur  [Beaver  and  Nutria"],  Impts. relating  In  tJu 
Manufacture  of.  J.  Biermann,  Berlin,  Germany.  Eng. 
Pat.  4062,  Feb.  22,  1896. 

Lamb  skins  are  placed  in  a  soap  and  water  bath  and  then 
pressed  out  and  brushed  with  a  colour  solution  prepared  by 
dissolving  1  part  by  weight  of  ursol  D  (paraphenylone- 
diamine),  2  parts  by  weight  of  ursol  P  (paraniidophenol), 
1  part  by  weight  of  pyrogallol,  50  parts  by  weight  of 
hydrogen  dioxide,  and  4  parts  of  ammonia  in  hotwater  and 
diluting  to  the  desired  tint  with  cold  water.  After  drying, 
the  hair  of  the  skin  is  combed  with  a  wire  comb,  and  a  silky 
gloss  is  produced  1\\  ironing  with  acid.  Beaver  and  nutria 
imitations  are  thus  prepared. — A.  (i.  II. 

Hides  ami  Skins,  Treating  [with  Carbonic  Acid"},  for 
tin  Purpose  of  Removing  Lime  and  other  Undesirable 
Matters  therefrom,  ami  Preparing  tin1  Hides  and  Shins 
for  being  Immersed  in  »■•  otherwise  Treated  by  Tannin  : 
An  Improved  Method  fur.  —  .1.  A.  Mcintosh,  Newcastle- 
on-Tyne.     Eng.  Pat.  56  1 1.  Mar.  1:1,  1S9U. 

After  the  hides  and  skins  have  been  taken  from  the  lime 
pits,  the}  are  suspended  in  an  hermetically  sealed  receptacle 
into  which  is  injected  water  containing  carbonic  acid  under 
a  pressure  of  about  30  lb.  per  square  inch.  The  lime  is 
thus  removed  and  the  skins  are  brought  to  a  condition  iu 
which  they  can  be  quickl}  tanned. — A.  (1.  B. 

Leather  [Tanning"],  Impts.  in  ami  Relating  to  tin  Manufac- 
ture of.  F.  hi.  Burlingame,  Central  falls.  Providence, 
Rhode  [aland,  U.S.  \.      ling.  Pat.  15,0-1  I,  duly  7,  1S9G. 

Tin',  prepared  hides  are  immersed  iu  a  bath  containing  "the 
liquid  product  of  tie  destructive  distillation  of  wood"  and 
common  salt,  or  oilier  -ah  of  the  alkalis  or  alkaline  earths. 
When  the  liquor  has  sufficiently  penetrated  the  hides,  thev 
are  partially  dried  and  immersed  in  a  saturated  solution  of 
common  salt  for  from  1  — 10  hour-  :  trashing  and  the  usual 
finishing  process  complete  the  manufacture.— A.  (i.  li. 


XV.-MANURES,  Etc. 

Thomas  Slag,  Citrate  Solubility  of.     II.  I  lubbers.     Zeits.f 
ang.  L'hem.  1896,  468. 


See  under  XXIII.,  page  744. 

urea  in  Brazil.     Ch.  of  Comn 

1896,  1G7. 

Set  under  Trade  Rep.,  page  752. 


Chemical  Manurea  in  Brazil.     Ch.  of  Commerce  J.,  Sept, 

1896,  1G7. 


PATENTS. 

Bones  anil  Mineral  Phosphates  for  Fertilizing  Purposes. 
Impts.  Relating  to  the  Preparation  and  Treatment  of. 
R.  Silcock,  l'oulton-le-Fylde,  Lancashire.  EDg.  Pat. 
20,  103,  Oct.  28,  1895. 

After  the  phosphates  have  been  treated  with  acid,  the 
temperature  of  the  semi-solid  mixture  is  raised  by  means  of 
superheated  steam  and  hot  air,  first  to  about  .Too  ('.,  and 
afterwards  to  about  400° — 500°  C.  In  this  manner  a  powder 
practically  free  from  moisture  is  obtained,  ready  for  bagging 
and  in  a  condition  suitable  for  num. rial  purposes. 

— N.  II.  J.  M. 

Chemical  Manure  Mixers  and  the  like  [Revolving,,  Cor- 
rugated Cylinder],  Impts.  in.  E.  I'ater-Notte,  Ilamme- 
Mille,  Belgium.     Eng    Pat.  15,473,  July  13,  1896. 

The  apparatus  consists  of  a  cylinder, lined  with  corrugated 
iron  to  prevent  the  slipping  of  the  substances  to  lie  mixed, 
ami  revolving  on  a  fixed  axis.  Inside  is  a  beater  which 
consists  of  an  axle,  traversed  by  dash-boards,  turning  it 
the  ends  of  rods  fitted  into  the  axis  on  which  the  cylinder 
turn-.  'I'lie  beater  is  turned  by  means  of  a  chain  passing 
over  a  wheel  fixed  to  the  cylinder.  The  cylinder  is  provided 
with   sliding  doors  for  introducing  the  sub^ta  dis- 

integrate.!, or  mixed,  and  tor  emptying  the  apparatus.  1  he 
beater  can  be  turned  into  auv  desired  position,  aud  be  fixed 
at  any  distance  from  the  wall  of  the  cylinder,  according  to 
the  amount  of  substance  to  lie  mixed.  As  the  cylinder 
turns,  the  substances  are  drawn  to  the  height  of  the  beater 
where  they  revolve  and  fall  on  the  dash-boards,  the  motion 
of  which  is  very  rapid  and  iu  proportion  to  the  rate  at 
which  the  cylinder  rotates. — N.  H.  .1.  M. 

XVI -SUGAR.  STARCH,  GUM.  Etc. 

Sugar  Cane,  Carbohydrateaqfthe.    II.  C. Prinsen-Geeriigs. 

Chem.  Zeit.  1890,  20,  "21. 
The  author  concludes,  from  data  furnished  by  optical  and 
reducing  powers  before  anil  after  inversion,  that  the  ratio 
between  saccharose,  dextrose,  and  levulose  in  the  leaves 
from  the  unripe  sugar-cane  is  1  :  2:4.  In  the  upper  portion 
id"  unripe  cane-  of  -ix  months'  growth,  the  ratio  was  1:1:1; 
three  months  later  it  became  3  :  2  : 1,  whilst  in  the  lower 
parts  of  canes  nine  months  old  the  ratio  found  was 
82*5:3:1.  These  figures  show  that  the  levulose  di- 
minishes as  the  cane  ripen  .  This  is  borne  out  by  the 
observations  of  Wiley,  who  found  levulose  in  the  juice 
from  ripe  Louisiana  cane-,  whilst  Winter  demonstrated  its 
absence  in  canes  grown  iu  .lava,  the  warmer  climate  of  the 
latter  place  probably  inducing  a  greater  degree  of  ripeness 
in  the  cane.      ,1.  1..  13. 

Sugar.  Estimation  of,  in  the  Beetroot.     II.  Pellet.     Kev. 

de  Chin),  ludu-t.,  1896,  7,  233. 

See  under  XXII  I.,  page  746. 

Starch  ami  Starch  Products,  Manufacture  of,  in  France. 
li.  Saare.    Zeits.  fur  Spiritusind,  189G,  19,  29,"). 

Nee  under  Trade  \iep.,  page  754. 

PATENT. 

Ammonia,  Impts.  in  or  relating  to  the  Production  of  from 
Waste  Nitrogenous  Lyes  or  Gases  [From  Sugar  or 
Molasses  Spirit".  11.  II.  Lake,  London.  From  L. 
Sternberg,  Jersey,  New  Jersey,  U.S.A.  Eng.  Pat.  7002, 
March  31,  1896. 

See  under  \'\l.,page  720. 
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XVH.— BREWING.  WINES.  SPIRITS.  Etc. 

Unfermented  Win-.  Muller.  Apotheker  Zeit.  11,  724. 
Thk  author  has  applied  the  principle  of  Pasteur's  treatment 
of  wine  tor  the  preservation  of  grape  juice  and  other  fruit 
juices  without  fermentation.  He  finds  that  when  the 
freshly-expressed  juice  is  heated  iu  bottles  to  a  temperature 
of  CO" — 70  C.  for  15  minutes,  the  yeast  cells  and  other 
fermenting  agents  are  rendered  inactive.  The  juice  can 
then  be  kept  in  well-closed  hottles  for  several  years  without 
fermenting.  I  a  obtain  the  juice  clear,  it  must,  however,  be 
filtered,  an  operation  which  is  easily  carried  out,  as  the 
heating  will  have  coagulated  the  mucilaginous  substances 
causing  turbidity.  Filtration  may  be  carried  out  imme- 
diately after  heating  the  juice,  or  after  some  time,  but  in 
any  case,  the  filtered  juice  must  be  again  heated  in  bottles 
to  the  same  temperature  originally  applied. — A.  S. 

Barley,  Colour  of.     Schdnfeld.    Wochenschr.  fiir  Brauerei, 
13,  1*96,  960. 

It  is  pointed  out  that  in  baying  barley  too  much  stl 
often  laid  on  lightness  of  colour  of  the  corn.  Rain  often 
causes  darkening  in  colour  without  materially  affecting  tin- 
value  of  the  grain  for  brewing  purposes.  A  thin  and 
somewhat  crinkled  skin  and  a  full  and  not  too  hard  corn 
should  be   sought  for.— L.  T.  T. 

Invert  Sugar.     J.  Heron.     J.  Fed.  Inst,  of  Brewing, 
1896,  2,  440—452. 

Thk  author  proposes  .the  following  scheme  for  the  analysis 
of  commercial  invert  sugar :  '        avert  sugar  is  deter- 

mined gravi  metrically  according  to  O'SulIi  van's  directions  ( .7. 
Chem.  Soc.  1876,2,  130).  (6.)  The  amount  of  cane-sugar, 
by  determining,  gravimetrically,  the  total  reducing  sugar 
after  inversion,  by  means  of  Fehling's  solution;  from  tins 
the  amount  of  reducing  sugar,  similarly  determined  before 
inversion,  is  subtracted,  and  the  remainder  multiplied  by 
095.  (c.)  The  quantity  of  other  carbohydrates  is  found 
by  subtracting  the  sum  of  invert  sugar  and  cane-sugar  from 
the  true  amount  of  carbohydrates  in  solution,  the  specific 
gravity  of  the  solution  being  corrected  for  the  gravity  due 
sh  before  dividing  by  the  3*86  factor,  (d.)  The  sul- 
phated  ash  is  considered  to  represent  the  percentage  of 
mineral  salts  in  the  sample  tinier  examination,  (e.)  Owing 
to  the  decomposition  of  levulose  when  : lie  air  or 

water-oven,  the  moisture  is  determined  bv  difference. 

—J.  L.  U. 

d-Galactose,  Permeniability  of.     A.  Ban.     Zeits.  f. 
Spiritusin.l.  19,  1896,  303—305  and  312. 

As  the  statements  of  different  workers  as  to  the  ferment- 
ability  of  galactose  are  so  divergent,  the  author  has  carefully 
re-investigated  the  matter.  The  results  of  his  reseat 
definitely  prove  that  (/-galactose  is  fermentable  under 
suitable  conditions  and  with  certain  ferments,  but  is  not 
as  readily  so  as  many  of  the  other  sugars. 

The  researches  of  himself  and  others  may  be  summed  up 
as  follows  : — 

1.  d-Galactose  is  not  fermentable  by  S.  productions,  S. 
membransefaciens,  S.  apiculatus,  and  Schizosa  haromyces 
Pombe.  It  is  completely  fermentable  by  S.  cerevisise — 
both  top  and  bottom  forms  of  Saaz  and  Frohberg  types — 
by  S.  Lot,"--.  S.  Pas  '  ■  ianus  [.,  II.,  and  III.,  S.  ellipsoideus 
I.  and  II.,  S.  Marxianus,  milk-sugar  yeast,  and  Monilia 
Candida.  As  in  other  sugars  and  dextriDOus  solutions, 
M.  Candida  only  produces  very  sluggish  fermentations. 

2.  d-Galactose  is  fermentable  with  more  difficulty  than 
rf-glucose  (dextrose),  but  it  is  still  uncertain  whether  it  is 
less  readily  fermentable  than  levulose.  It  is  also  still 
doubtful  whether  top-culture  S.  cerevisim  is  more  active  in 
its  ferment  action  on  galactose  than  bottom-culture  yeast. 

3.  For  the  free  fermentation  of  galactose  it  is  necessary 
for  the  yeast  to  be  in  a  healthy  condition,  and  for  suitable 
nutriment  to  be  present. 

Galactose  does  not  seem  to  occur  free  in  nature  or  in 
the  materials  generally  used  by  the  brewer.  But  in  molasses 
it  is  often  present,  and,  therefore,  in  spirit  manufacture  and 
yeast  production,  where  molasses  are  employed,  a   know- 


ledge of  its  action  towards  ferments  is  important,  in  order 
that  it  may  be  utilised  for  the  production  of  alcohol  and  the 
formation  of  yeast  cells. — L.  T.  T. 

Isomaltose.     H.  0  :.     (hem.  Zeit.  1896,  20,  (61—762. 

Tin:  author  previously  stated  (this  Journal,  1895,  877)  that 
the  disaccharide  obtained  by  the  action  of  acids  on  glucose 
yielded  an  osazone,  which  I  to  be  maltosazone; 

this,  however,  is  not  the  case.  Fischer  (ibid.  1896,  4:!), 
having  shown  that  his  isomaltose  is  unfermetitable. 

According  to  a    method   proposed    by   the    author,    iso- 
maltose   is    now    prepared    by  the  action   of   33    per   cent. 
of  sulphuric  acid  on  glucose  or  maltose,   for  4§  months,  at 
the  ordinary   temperature.     About   30   per  cent,  of  an  un- 
fermentable   product  results,   which    is   identical   with  iso. 
maltose.     It  can  be  obtained   only  iu  the  form  of  a  slightly 
sweet      syrup,      having     a     specific     rotatory      power      of 
r    7o,  an  1  a  reducing  power   |rds   that  of   maltose. 
It  forms  an   osazone   soluble    in    water,   but   is  most  conve- 
niently  crystallised  from   60  per  cent,  alcohol,  from  which 
trates  in  yellow  aggregates  of  needles,  which  melt  at 
—145  .    and    have    a    specific   rotation  in  Auer  light  of 
«[4«er]  =  -20.— J.  L.  15. 

Di-  and  Polysa  -charities,  A  I  'kalis  on  the  Phenyl- 

osazomi.  of.  C.  J.  Lintner.  them.  /.it.  1896,  20,  763. 
When  aqueous  solutions  of  the  osazones  of  maltose,  galac- 
tose, melibiose,  and  one  of  the  achroo-dextrins,  but  not 
glucose,  are  boiled  with  caustic  soda  or  potash,  glyoxal 
zone  separates  iu  small  crystals.  The  result  is  not  afiv 
by  an  excess  or  otherwise  of  alkali.  The  glyoxalosazone 
may  be  purified  by  repeated  crystallisation  from  hot  alcohol, 
or  by  precipitating  a  solution  in  ether  or  benzene  with 
[igroin(pefj  |  ;  either  as  light  yellow 

plates   or  prisms,  the    latter   being  the  more 

soluble.     When  heated  in  an  alcoholic  solution  with  famine 
hydrochloric  acid   both  modifications  yield  a  yellowish-red, 
1  llitie  hydrochloride. — J.  L.  B. 

Influence  of  Oxygen  on  Fermenting.     B.  Bapp. 
Ber.  1896,29,  1983—1985. 

According  to  Chudiakow  (this  Journal,  1895,  14  290),  a 
current  of  air  passed  through  a  solution  of  sugar  iu  process 
of  fermentation,  h  is  a  retarding  influence  on  the  action  of 
the  yeast,  and  will  in  fact  nearly  stop  the  fermentation  in 
the  course  of  a  few  hours.  On  the  other  hand,  hydrogen 
passed  through  in  proportion  to  the  carbon  dioxide  pro- 
duced, is  almost  without  action.  The  author  has  repeated 
these  experiments  under  similar  conditions,  but  with  gn 
refinements,  and  he  finds  that  suppression  of  fermentation 
does  not  result,  as  stated  by  Chudiakow.  If.  however,  the 
quantity  of  yeast  present  be  considerable,  and  the  rapidity  of 
the  air  current  be  increased  to  from  4 — 5  1.  per  hour,  fer- 
mentation is  certainly  retarded,  but  under  similar  conditions 
hydrogen  will  produce  the  same  effect.  This  result  is  in  fact 
to  be  attributed,  not  to  the  chemical  nature  of  the  gas  em- 
ployed, but  to  the  mechanical  action  of  the  current.  In  fact,  it 
is  show  11  that  vigorous  agitation  alone  will  reduce  the  fermen- 
tative action  of  yeast  to  a  minimum.  The  author  contends, 
therefore,  that  whilst  oxygen  is  necessary  for  the  multipli- 
cation of  yeast,  it  is  without  influence  on"  fermentation,  but 
that  under  certain  conditions  the  latter  process  may  be 
checked  by  agitation. — A.  K.  M. 

Hops.  L.  Briant  and  C.  S.  Meacham.  J.  Fed.  Inst,  of 
Brewing,  1896,  2,  408—440. 
The  authors  show  that  the  resins  in  hops,  after  being  stored 
in  cylinders  for  three  years,  remain  practically  unchanged 
in  spite  of  the  objectionable  odour  which  the  hops  develop, 
and  that  a  low  temperature  preserves  hops  quite  as  effectually 
as  storage  in  an  atmosphere  of  carbon  dioxide.  The 
peculiar  odour  in  stored  hops  is  due  to  the  alteration  of  the 
oils,  which  takes  place  either  in  the  presence  or  absence  of 
air,  although  the  minimum  effect  was  observed  at  low 
temperatures.  In  order  to  study  the  effect  of  such  low 
temperatures  upon  the  preservation  of  hops,  portions  of  the 
same  sample  were  introduced  into  stoppered  bottles,  and, 
judging  from  the  results  of  the  estimation  of  the  resins,  the 
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authors  consider  a  temperature  of  38" — 10°  F.  to  be  the  most 
favourable.  Experiments  are  described  showing  that  the 
preservative  value  of  hops  is  due  to  the  percentage  of 
resins  which  they  coutaiu.  Brewings  were  carried  out  with 
disoiled  and  ordinary  hops,  and  the  results  obtained  demon- 
strate that  in  disoiling  hops  the  soft  are  partially  converted 
into  hard  resins,  that  these  undergo  a  further  rapid 
deteriorative  change,  and  that  oil  of  hops  does  not  possess 
preservative  power. 

The  influence  upon  the  value  of  hops,  of  climate,  ripeness, 
soil,  drying,  and  general  manipulation  are  also  dealt  with. 
J     B  —J.  L.  B. 

Mali  ami  Wort,  Acidity  of.     II.  Johnson.     Bull.  Assoc. 

Beige  des  Chimistes,  10,  [4],  102—172. 

The  author's  experiments  confirm  F'ernbaeh's  observations 

(this  Journal,  189fi,  621),   to   the   effect   that   organic  acids 

may  combine  with  neutral  phosphates  to  form  acid  salts. 

Referring  to  the  acidity  produced  at  certain  temperatures 
in  the  brewing  process,  he  finds  that  the  percentage  of  acid 
in  the  wort  increases  with  the  temperature  of  the  mash 
between  40°  and  60°  C,  but  is  lessened  if  a  higher  tempera- 
ture (70°  ('.)  be  maintained,  the  production  of  acidity  in 
the  wort  ceasing  at  65  < !.  The  influence  of  added  acid 
(acid  wort  or  sour  milk)  and  the  effect  of  temperature  on 
its  action  was  also  studied,  with  the  result  that  at  40°C. 
the  lactic  ferments  were  found  to  exert  an  appreciable 
influence  on  the  degree  of  acidity,  but  at  5UJ  and  130°  C. 
this  action  was  no  longer  apparent. 

In  a  final  series  of  experiments  the  effects  of  alcohol  and 
chloroform  iu  retarding  acidity  formed  th>  subject  of  inves- 
tigation. From  the  results  obtained  it  appears  that  only  in 
the  case  of  acidity  due  to  added  acid  ferments  can  these 
two  substances  be  said  to  exert  such  influence  to  any 
appreciable  extent.  From  this  circumstance  it  is  considered 
that  the  acidity  cannot  be  due  to  lactic  acid,  an  opinion 
strengthened  by  the  fact  that  50°  C.  is  the  most  favourable 
temperature  for  the  development  of  the  acidity  observe  I. 
this  temperature  being  an  impossible  one  for  the  production 
of  lactic  acid.  ( )n  account  of  the  limits  of  temperature 
referred  to  it  is  evident  that  the  action  is  not  purely  one  of 
extraction,  but  rather  chemical,  and  restricted  to  tempera- 
tures below  65  C.  The  conditions  point  to  diastatic  actiou, 
and,  since  starch  products  are  out  of  the  question,  iudicate 
acid  bodies  formed  by  the  actiou  of  peptase  on  nitrogenous 
substances,  i.e.,  bodies  similar  in  their  characteristics  to 
asparagin  and  aspartic  acid.  It  is  also  considered  probable 
that  the  increase  in  the  acidity  of  the  contents  of  the  grain 
of  barley  during  germination,  may  be  due  to  the  same  action. 

— C.  S. 

Wines,  Preparation  and  Treatment  of  Fruit  Wines. 
J.  Nessler.  Zeits.  fur  Spiritusind.  1896, 19,  [37],  297. 
In-  fruit-musts  the  proportion  of  acid  to  sugar  is  generally 
excessive  and  the  resulting  wine  will  consequently  be  poor 
in  alcohol,  rich  in  acid,  and  therefore  of  inferior  taste  and 
stability.  These  defects  may  be  overcome  by  the  addition 
of  sugar  to  the  must,  the  amount  required  depending  upon 
the  acidity  of  the  must  and  the  character  of  the  wine  it  is 
intended  to  produce.  There  may  also  be_  a  deficiency  of 
veast  food,  resulting  in  a  slow  fermentation  and  difficult 
clarification,  and  these  defects  may  be  obviated  by  the 
addition  of  ammonium  chloride  to  the  must  (20  gnus,  to 
the  hectolitre).  The  fermentation  should  be  carried  out 
quickly  and  the  yeast  separated  as  soon  as  possible. 
Sometimes  the  number  of  yeast  cells  present  on  the  fruit  is 
very  small,  and  in  such  cases  it  is  advisable  to  add  some 
pressed  yeast.  The  temperature  during  fermentation  is  also 
of  importance,  and  should  be  about  15° — 19:.  Acetic  fer- 
mentation has,  of  course,  to  be  very  carefully  guarded 
against.  In  order  to  ascertain  if  a  wine  will  readily  clarify, 
a  portion  is  shaken  to  remove  carbon  dioxide,  and  allowed 
to  stand  in  a  bottle  in  which  the  rate  of  clarification  can  be 
observed.  It  it  remain  cloudy,  clarification  may  be  effected 
bv  means  of  fresh  wine  yeast  or  kaolin.  Red  wines  require 
very  careful  treatment  "ii  account  of  the  readiness  with 
which  the  colouring  matter  becomes  removed  or  destroyed. 
Iu  the  transport  of  wines,  the  temperature  should  not  be 
allowed  to  fall  below  4  ,  or  the  wine  is  apt  to  become  cloudy, 


and  in  the  case  of  red  wines  the  colour  becomes  paler  or 
sometimes  even  brown.  If  wine  becomes  discoloured  through 
contact  with  iron,  clarification  with  wine  yeast  or  with  milk 
(one  teaspoonfull  to  the  bottle)  is  recommended. — A.  K.  M. 


Wine,    A   Green-coloured  Secondary   ("iVacAtoem"). 
A.  Borntroeger.     Chem.  Zeit.  1836,  20,  686     687. 

The  green  colour  of  a  sample  of  wine  submitted  to  the 
author  is  attributed  to  the  action  of  ferric  iron  on  amotannin 
(wine-tannin).  The  colour  may  be  removed  by  the  addition 
of  gelatin,  which  throws  down  a  dirty-green  precipitate,  the 
filtrate  from  which  is  faintly  yellow  iu  colour  and  contains 
about  half  as  much  iron  as  was  originally  present. 

—A.  K.  M. 

Alcohol,  Denaturing.     [French  Legislation.]      Bev.  ('him. 

hid.  189G,  7,  277—270. 

Jacqii:min  has  proposed  to  denature  alcohol  to  be  used  for 
lighting  purposes  by  the  addition  of  "trihydrated  ethyl 
hydrosulphide,"  obtained  by  distilling  a  mixture  of  solution 
of  barium  ethyl  sulphate  and  barium  sulphide;  5  grins, 
(costing  15  centimes)  per  hectolitre  of  alcohol  of  On  is 
sufficient,  the  amount  of  sulphur  thus  introduced  being 
negligable.  Leroy  has  calculated  that  alcohol  could  not 
replace  petroleum  for  heating  purposes  unless  its  price  fell 
to  22  fr.  50,  that  of  petroleum  being  50  fr. 

The  following'  decisions  iu  respect  of  denaturing  alcohol 
have  been  made  by  a  French  committee.  (1.)  Varnishes 
and  colours  for  varnishes. — Mix  15  litres  of  methylene  with 
100  litres  (at  15  )  of  alcohol  of  90°  and  upwards.  (2.) 
Lighting  and  manufacture  of  varnishes. — Mix  15  per  cent. 
of  methylene  and  t  per  cent,  at  least  of  resin  with  alcohol  of 
90°  or  upwards.  (3.)  Hat-making. — Mix  15  per  cent,  of 
regulation  wood  spirit  with  the  alcohol.  (4.)  Insecticides. 
—  Mix  15  per  cent,  of  methylene  with  the  alcohol.  (5.) 
Ethers,  simple  or  compound. — The  alcohol  is  mixed  with 
L0  per  cent,  of  its  volume  of  the  residue  of  ether  already 
defined  by  the  committee;  the  mixture  must  have  the  evil 
odour  of  the  added  matter,  and  must  become  opalescent 
when  diluted  with  water  ;  10  or  20  per  cent,  of  .sulphuric 
acid,  according  to  the  application  of  the  alcohol,  is  then 
added,  following  the  prescription  previously  laid  down. 

The  alcohol  used  for  making  ethyl  bromide,  iodide  and 
chloride,  alcoholic  soda,  aldehyde,  chloral  and  collodion  is 
to  be  mixed,  under  due  supervision,  with  the  reagents  by 
which  it  is  treated  in  the  course  of  conversion  into  the 
product  of  the  works. 

(6.)  Dyes. — Mix  the  alcohol  with  14  per  cent,  of  its 
volume  of  methylene.  (7.)  Tannin  and  alkaloids. —  Add 
1  ,"i  per  cent,  by  volume  of  methylene.  (8.)  Mercuric 
fulminate. — Mix  the  alcohol  with  15  per  cent,  of  its  volume 
of  regulation  wood  spirit,  or  add  to  the  alcohol  the  residues 
of  the  previous  batch  of  fulminate.  (9.)  Lighting  and 
heating.— To  mo  litres  of  alcohol  (90  )  add  (a)  15  litres 
of  methylene,  (o)  0-5  litre  'if  heavi  benzine  (b.p.  ISO3 — 
200"),  and  (c)  1  grin,  of  malachite  green.  (10.)  Trans- 
parent soap. —  Add  to  the  alcohol  15  per  cent,  of  regulation 
wood  spirit.  (11.)  Chloroform. — Dealt  with  in  previous 
reports.  (12.)  Pressure  liquid. — The  alcohol  is  sufficiently 
denatured  by  the  salt  water  with  which  it  is  diluted  provided 
the  alcoholic  strength  of  the  mixture  does  not  exceed  10°. 
In  the  absence  of  these  conditions  loper  cent,  of  methylene 
must  be  added. 

In  nearly  all  cases  where  denaturing  with  wood  spirit  or 
methylene  is  allowed  it  is  provided  that  the  mixture  shall 
be  made  at  the  works  and  not  removed  outside. — A.  G.  IS. 

Tartaric  Acid,  the  Manufacture  of .     V.  Holbling.     Mitt, 
k.k.  Tech.  Gew.  Museums  in  Wien,  1S90,  6,  188. 

See  under  V 1 1.,  paye  712. 

Pentoses,  Detection  of;  Improved  Method  of  applying  the 
Phloroglucinol  Test.     II.  Tollens.    Bet.  1896,  29,  1202. 

See  under  Will.,  paye  744. 

Phosphoric  Acid,  Estimation  of,  in  Medicinal  Wines, 
P.Glaser  and  K.  Miihle.  Chem.  Zeit.  1896,  20  [75], 
788. 

Sec  und,  r  Will.,  paye  74G. 
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Alcohol,  Production  of,  in  Argentina.     Oesterr.  Handels 
Museum,  Sept.  1896. 

See  under  Trade  Sep.,  page  752 

PATENTS. 

Concentrating  Liquids,  Process  and  Apparatus  for. 
L.  M.  II.  I!.  Baudoin  and  P.  E.  I..  Schribaux,  Pari;;. 
Eng.  Pat.  15,958,  Aug.  24,  1895. 

See  under  I.,  page  700. 

Fermenting  Vats  or  Vessels  [Beer],  An  Improved  Appa- 
ratus for  Discharging  Liquids  from.  X.  Reischbbck, 
Custrin,  Germany.     Eng.  Pat.  20,933,  Nov.  ."j,  1895. 

The  apparatus  consists  of  three  parts  ; — A  cylindrical  tube 
which  is  inserted  vertically  in  the  bottom  of  the  vessel ; 
a  cylindrical  plug  which  fits  into  this  tube  and  having  the 
lower  portion  perforated,  the  perforations  communicating 
with  the  interior  of  the  plug,  which  is  open  below  and 
closed  above,  and  is  capable  of  sliding  in  the  casing  tube  ; 
the  third  portion  is  a  tap  which  screws  on  the  lower  end  of 
the  fixed  tube  and  in  doing  so  slides  up  inside  this  tube  and 
presses  the  plug  up  so  as  to  bring  the  perforations  into 
communication  with  the  contents  of  the  vessel.  Thus, 
when  the  tap  is  opened,  the  contents  may  be  run  off  and 
are  at  the  same  time  filtered  by  the  perforated  plug. 

—A.  L.  S. 

Beer  and  other  Liquids  containing   Carbonic  Acid,  New 
or  Improved  Process  ami  Apparatus  for  Increasing  tin 
Stability    of.      [Pasteurising.]      II.    Gronwald,     ; 
Germany.     Eng.  Pat.  9923,  May  9,  1896. 

The  apparatus  consists  of  a  boiler  provided  with  a  steam 
jacket,  a  filter,  and  receivers  for  the  treated  beer. 

The  apparatus  is  prepared  for  use  by  sterilising  with 
steam,  and  then  tilling  with  sterile  carbonic  acid  gas.  The 
heer  is  then  run  into  the  boiler  and  heated  to  the  required 
temperature,  the  gases  which  are  given  off  being  collected  ; 
the  beer  on  being  cooled  re-absorbs  these  gases,  is  filtered, 
and  collected  in  the  receiving  vessels.— A.  L.  S. 

XVIII.-FOODS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 


(.A.)—  FOODS. 

Chocolate,  Estimation  of  Sugar  in.     Rocques. 
Chim.  Anal.  Appliq.  1890,  1,  288. 
See  under  XXII  [.,  page  747. 


Ann. 


Cheese,  Chemical  Investigation  of.     A.  StuUer.     Zeits. 
Anal.  Chem.  1890,  35,  [4  and  5],  493. 

See  under  XXIII.,  page  746. 

Milk,  Congealing  Point  of.     Bordas  and  Genii).     Comptes 

rend.  1890,  123,  425. 

See  under  XXIII.,  page  745. 

PATENT. 

Alimentary  or  Pharmaceutical  Liquids  or  other  Substances, 
Impts.  in  Concentrating,  and  in  Apparatus  therefor. 
[Evaporation  in  vacuo.]  S.  I).  Rowland,  London.  Eng. 
Pat.  17,001,  Sept.   12,  1895. 

This  specification  describes  a  vacuum  evaporating  appa- 
ratus, iu  the  working  of  which  care  is  taken  only  to  supply 
as  much  heat  as  is  absorbed  in  evaporation,  but  not  sufficient 
to  raise  the  temperature  above  that  of  the  air. — A.  L.  S. 

(B.)— SANITATION  ;  WATER  PURIFICATION. 

Carbonic  Oxide  in  the  Air,  Detection  and  Estimation  of. 
E.  Clowes.     Brit.  Assoc,  Chem.  Sect.,  1890. 

See  under  XXIII.,  page  742. 


PATENTS. 

Filtration  of  Liquids,  Impts.  in.     W.  J.  and  C.  J.  Lomax, 
Bolton,  Lancaster.     Eng.  Pat.  1G,G93,  Sept.  6,  1895. 

The  inventors  describe  an  apparatus  they  call  a 
"  breathing  "  filter,  in  which  the  liquid  during  its  passage 
is  made  to  force  air  backwards  and  forwards  through  the 
filtering  material.  The  filter  bed  is  composed  of  layers  of 
any  suitable  material,  such  as  sand  and  polarite,  and  is 
preferably  circular  in  form.  The  water  or  sewage  to  be 
filtered  is  admitted  to  a  central  tank,  from  which  it  is 
periodically  flushed  over  the  surface  of  the  filter  bed  and 
percolates  into  a  closed  tank  or  chamber  beneath.  The 
displaced  air  from  this  tank  is  driven  upwards  through  the 
filter  bed,  and  when  the  tank  is  full  enough  it  suddenlj- 
empties  itself  by  siphon  action,  and  in  so  doing  aspirates 
fresh  air  through  the  filter  bed  iu  a  reverse  direction. — L.A. 

Plates,  Bricks,  and  Pipes  for  Filtering  and  like  Purposes ; 
Impts.  in    the    Manufacture  if   I'm  tins.  Hard,  and   Acid- 

Resisting.      W.  Schuler,    Isny,  Wiirtemberg,  Germany. 
Eng.  Pat.  1S.573,  Oct.  4,  1895. 

See  under  IX.,  page  720. 

Purification  of  Drinking  Water  [Liming,  Subsequently 
Neutralising],  Impts.  in  or  relating  to  Processes  ami 
Apparatus  for.  II.  J.  N.  Berge,  Brussels.  Eng.  Pat. 
19,360,  Oct.  15.  1895 

Improvements  in  the  method  of  purifying  water  by  treat- 
ment with  lime,  followed  by  neutralisation  of  the  excess  of 
lime,  are  described.  The  water  and  the  milk  of  lime  are 
caused  to  flow  in  proportioned  streams  through  a  cone, 
whereby  an  intimate  and  very  thorough  mixture  is  claimed. 
If  carbon  dioxide  be  used  for  neutralisation,  it  is  drawn  into 
the  water  by  causing  the  latter  to  flow  through  a  kind  of 
water -jet  aspirator  connected  with  the  carbon  dioxide 
producer.  Instead  of  carbon  dioxide,  a  solution  of  iron 
may  be  used  for  neutralisation. — L.  A. 

Purifying  Water  [Scrap  I  run  and  Aeration],  Impts.  in 
Apparatus  for.  W.  G.  Waterman,  London.  From 
L.  Alers-Hankey,  New  York,  U.S.A.  Eng.  Pat.  15.011, 
July  14,  1896. 

Apparatus  for  purifying  water  by  means  of  scrap  iron 
is  claimed ;  it  has  for  its  object  efficient  and  economic 
means  for  aerating  the  water,  for  securing  better  contact  of 
the  iron  with  the  water,  and  general  simplification  of  such 
systems.  The  iron,  in  the  form  of  borings  or  turnings,  is 
contained  in  a  series  of  boxes  fixed  round  the  periphery  of 
a  wheel  or  drum  which  slowly  revolves  in  the  water.  Each 
box  is  perforated  on  one  side  only,  and  is  fixed  in  such  a 
position  that,  the  perforated  side  first  meets  the  water  when 
the  wheel  is  rotating.  The  air  imprisoned  in  the  box  is 
thus  carried  down  to  the  bottom  of  the  tank  during  the 
first  half-revolution  of  the  drum,  but  during  the  second 
half  the  perforated  side  of  the  box  is  turned  up,  causing 
the  air  to  escape  in  bubbles  and  become  replaced  by  water, 
which  is  emptied  out  again  as  the  box  passes  over  the  top 
of  the  wheel.  The  friction,  caused  by  the  continual  shifting 
of  the  iron  in  the  boxes,  keeps  the  metallic  surfaces  clean 
and  thus  in  an  active  condition. — L.  A. 

Treatment  of  Sewage  and  other  Liquids,  Impts.  in 
Apparatus  fur.  E.  W.  Ives,  Derbv.  Eng.  Pat.  16,034, 
July  20,  1896. 

Improvements  are  referred  to  in  apparatus  described  in 
Eng.  Pats.  13,411  of  1893  (this  Journal,  1894,  832),  10,724 
of  1894,  20,744  of  1894  (this  Journal.  1895,  178),  and  22,545 
of  1895. 

The  sewage  flows  first  into  a  combined  chemical  chamber, 
detritus  sump,  and  storm  overflow;  thence  into  a  circular 
screening  chamber,  where  the  suspended  solids  are  broken 
up,  and  finally  into  the  precipitation  tank,  constructed  as 
described  in  the  previous  patents.  If  the  effluent  from  this 
tank  he  not  clear  enough,  the  outlet  valve  is  closed, 
causing  the  water  to  rise  through  a  filter  bed  iu  the  upper 
part  of  the  tank.      This    filter   bed  is    arranged  round   a 
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central  short  vertical  cylinder,  open  top  and  bottom,  and 
projecting  above  and  below  the  filter  bed.  When  the 
rising  water  reaches  the  lower  edge  of  the  cylinder,  the 
air  in  the  annular  space  between  cylinder  and  tank 
walls,  is  trapped  and  forced  upwards  through  the  filter; 
and  when  the  water-level  is  lowered  again  by  opening  the 
tank  outlet  valve,  fresh  air  is  admitted  below  the  filter 
through  the  open  cylinder. — L.  A. 


(C.)— DISINFECTANTS. 

Corrosive  Sublimate  IJ/tsI  [GerflticiVie],  Efficiency  of. 
V.  Chavigny.     Aun.  Inst"  Pasteur,  10,  .•Sol  — 357. 

The  author  made  experiments  to  ascertain  how  tin'  dis- 
infecting power  of  the   finely-powdered   mercuric  chloride 

compared  with  that  of  sublimate  dissolved  in  common  salt 
solution  and  in  hydrochloric  acid.  The  experiments  showed 
that  sprinkling  with  sublimate  was  not  sufficient  to  destro} 
germs  of  micro-organisms,  but  only  weakened  their  viru- 
lence. The  protection  which  the  sprinkling  afforded 
against  bacteria,  was  a  limited  oue,  aud  was  done  away 
with  if  the  protecting  antiseptic  layer  were  removed  and 
communication  between  the  protoplasms  and  the  sur- 
rounding medium  restored. — A.  S. 

"Formalin"  (Formaldehyde),  Disinfecting  Power  of. 
II.  Strehl.  Centr.  III.  f.  Bakter.  u.  Parasitenk.  19:  [1], 
785  —  787. 

1'hk  author  experimented  with  formalin  vapour.  He  used, 
in  one  case,  a  trunk  of  :}  cb.  m.  capacity,  with  a  wooden 
grating  placed  15 — 30  cm.  above  the  bottom,  on  which 
grating  were  spread  out  layers  of  cloth.  As  objects  of 
experiment,  the  spores  of  eattle  distemper  (anthrax)  and 
staphylococci  dried  on  silken  threads  were  used  ;  they 
were  partly  hung  free  in  the  chest  in  finely-netted,  small 
wire  baskets  and  partly  wrapped  in  sterilised  paper  and 
put  in  the  pockets  of  the  dress-pieces  vised  in  the  experiment. 
The  formalin  was  sprayed  into  the  trunk  by  means  of  a 
suitable  apparatus;  or  filter  paper  saturated  with  formalin 
was  placed  under  and  between  the  layers  of  cloth  ;  or  the 
cloth  impregnated  with  infected  threads  was  wrapped  up 
with  cloth  sprinkled  with  formalin.  The  cloth  remained 
from  24  hours  to  3  days  in  the  trimk.  It  was  found  that 
5ii  c.e.  of  pure  formalin  was  not  sufficient  to  destroy  the 
bacteria  in  the  closed  trunk — a  statement  not  in  accord 
with  the  experiments  of  Lehmnnn,  Stahl,  Oehmichen,  &c. 

Experiments  were  also  made  on  the  sterilisation  of 
smooth,  rough,  aud  velvet  carpet-,  bj  means  of  formalin. 
Virulent  broth  cultures  of  staphylococci  and  anthrax 
bacillus  were  well  rubbed  into  the  sterilised  pieces, 
and,  after  drying,  they  were  hung  free  and  sprayed  with 
formalin  solutions  of  different  strengths  until  they  were 
equally  damp  all  over.  After  tiding  a  5  per  cent,  formalin 
solution,  the  cultures  of  staphylococci  still  exhibited  growth. 
a  10  per  cent,  solution  sufficing  to  destroy  all  bacteria. 

It    appears   therefore    that  formalin    vapour    i-   only    in  a 

-mall  degree,  capable  of  destroying  baeteri.il  life  in  dried 


material  :  on  the  other  hand,  a  direct  contact  of  the 
formalin  solution  with  the  bacteria  appeal-  to  In-  necessary, 
in  order  to  cause  satisfactory  disinfectant  effect. —  ,\.  S 

Formaldehyde  as  a  Disinfectant.     E.  Schepilewsky.  Cei  h. 
111.  fur  Bakter.  uud  Parasitenk.  19,     I   .  :>  1—796. 

The  author  experimented  with  a  view-  of  establishing 
(1)  the  influence  of  formaldehyde  in  solution  and  in 
the  form  of  vapour  on  different  kinds  of  v  igetative 
bacteria  (baccilli  of  cholera,  typhus,  staphylococcus, 
pyog.  aureus)  and  on  the  spores  of  cattle  distemper 
(inflammation  of  the  spleen),  and  the  saprophytic  bacteria 
occurring  in  sheep  skins,  which  are  capable  of  great 
resistance;  (2)  its  influence  in  the  form  of  vapour  on 
the  bacteria  occurring  in  their  natural  conditions; 
(3)  it-  influence  on  fabrics,  furs,  metals,  and  dyed  stuffs ; 
(1)  the  most  advantageous  method  of  using  formaldehyde 
For  disinfecting  in  the  form  of  vapour. 

The  experiments  were  parti;  carried  out  iii  large 
bell-shaped  vessels,  and  partly  in  a  chamber  of  1  eh.  m 
capacity.  Tin-  action  of  the  commercial  formalin  solution 
on  the  vegetative  kiuds  of  bacteria  was  scarcely  stronger 
than  that  of  carbolic  acid  in  the  same  condition  ;  the 
action  was  the  same  whether  the  bacteria  were  free  or 
contained  in  albumin.  On  spores  of  cattle  distemper, 
formalin  acted  more  powerfully  than  carbolic  acid,  1ml  the 
action  of  sublimate  was  1  I  times  -Monger.  On  the  other 
hand,  the  vapour  of  formaldehyde  showed  a  greater 
disinfecting  power  than  its  solution,  and  the  moist  object 
was  found  to  be  made  sterile  more  easily  than  the  previously 
dried  one.  The  spores  of  bateria  taken  from  a  thick  sheep 
SKin,  such  as  is  met  with  in  practice  (covered  with  dirt  and 
grease),  were  destroyed  in  the  course  of  4  hours  In  the 
formaldehyde  vapour  from  1  c.c.  of  formalin  per  litre. 

The  experiments  in  the  chamber  showed  that  the 
e  forms  of  bacteria,  notwithstanding  the  closest 
wrapping  np,  were  do-  royed  in  C — lo  hours  on  evaporation 
of  0-5  c.c.  of  formalin  per  litre  of  chamber  -pace.  Cholera 
baccilli  were  thus  destroyed  in''-  hours,  the  spores  of  cattle 
distemper  and  the  bacteria  from  sheep  -kin,  those  found 
between  the  lining  and  folds  of  a  dress,  were  destroyed 
after  16  hours,  when,  for  every  litre.  1  c.c.  of  formalin  was 
evaporated.  The  vapour  of  formalin  did  not  at  all  d 
leather,  furs,  and  fabrics, did  not  attack  metals,  and  did  not 
alter  the  colour  of  dyed  stuffs. 

The  author  found  that  disinfecting  at  a  higher  tempera- 
ture  reduced    the    period   of    action    and   the    quantity    of 
disinfectant  necessary.       lie  doubts,  however,  whether  the 
disinfection  of  a  whole  livine:  room  can  tie  brought 
about  by  means  of  formaldehyde  vapour. — A.  S. 


XIX.  -PAPER,  PASTEBOARD,  Etc. 

Paper,  Testing  of.     \Y.  Qerzberg.     Mitt,  an-  der   Konigl. 
tech.  Versuchsanst  zu  Berlin,  14,  1896,  [2],  11!)     122. 

Tin:  testing  of  four  samples  of  tissue   copying  paper  gave 
the  following  results:  — 


Sample. 

Mean  Breaking  Length. 

Mean  Stretching 
Power. 

Composition  of  Fibre. 

:'in^ 
ii  i  Height) . 

No. 
l 
2 
3 
4 

Drv,  5,050  m. 
Not  tested 

Wet, 

Wet,277    '. 
Not  • 

i<ri .  ■■■■■  peri 
Dry,  t"8  per  cent. 
Not  tested 

1. men  aud  cotton 
Linen,  cotton,  wood  and  sti 

i  mid  cotton 

Mm. 

i  a  ■  .-. 
jr.-. 

PIT. 

()f  two  other  samples,  one  (No.  5)  gave  a  good  clean 
copy,  while  in  the  other  (No.  6)  the  ink  spread  and  the 
letters  were  with  difficulty  deciphered.  In  quality  and 
quantity  of  the  fibrous  and  mineral  constituents,  these  two 
samples  were  practically  the  same.  The  absorbing  capacity 
differed  in  the  two  samples,  No.  5  having  a  mean  absorbing 
height  of  14  cm.,  and  No.  6,  l'J  ■  5  cm.,  but  whether  Un- 
accounted for  the  difference  in  the  papers  could  not  be 
a-     il  lined. 


Strength  of  Paper.— The  strength  of  paper  is  generally 
greater  lengthwise  than  crosswise,  the  proportion  being 
from  60:  100  to  75:  100;  the  extensibility  being  the 
viz.,  greater  crosswise  than  lengthwise,  the  propor- 
tion varying  considerably,  sometimes  from  lon:I00  to 
297  :  H'O.  '  \\ ' it Ji  copying  paper,  the  author  found  the 
extension  is  greater  lengthwise  than  across,  as  Bhown  by 
the  following  table  of  results  : — 
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Sample. 


Direction  of  Machine. 


Breaking       Extension 
miension. 


Crosswise  to  Machine. 


»5ggl       Extension. 


No. 
1 
•_> 

S 

i 
5 

Average. , 


Kilos. 

PerCent.    1 

Kilns. 

Per  Cent. 

i-i;ii 

2-1 

0-7S 

2'n 

1-68 

2-6 

0'80 

2-0 

V5G 

2-1! 

0-78 

1*9 

1-46 

2'3 

0.77 

2-0 

1'64 

2-0 

0-84 

2-0 

1-58 

2-4 

0-78 

2-0 

Breaking  length 6,750  m 3,350  in. 

In  :i  second  series  of  tests  the  same  observations  were 
made,  but  in  a  less  distinct  manner.  A  normal  water- 
niai  lil  writing  paper  (3  b)  gave  the  following  results  : — 


Sample 


Crosswise. 


Average    6*82 kilos. and  l"7pereent. 


Breaking  length —     1,850m. 


4'59  kilos,  and  1'6  per  cent. 
3,300  m. 


— S.  P.  i:. 

Waste  Sulphite  Liquor.     C.  D.  Ekman.     Papier  Zeit. 
69,  1896,  2218—2219. 

The  experiments  of  Ahrens  as  to  the  precipitation  of  the 
organic  matter  contained  in  the  sulphite  liquor,  are  valuable 
iu  showing  that  there  are  no  prospects  of  success  in  this 
direction,  and  these  experiments  are  fully  in  accord  with 
those  id  the  author. 

i  tin  df  the  earliest  to  direct  attention  to  the  utilisa- 
tion of  waste  sulphite  liquor  was  Mitscherlich,  who  tried 
to  use  the  liquor  for  the  purpose  of  tanning  hides,  though 
without  success — no  doubt  due  to  the  absence  of  any  tanning 
material  in  the  liquor. 

In  Carl  Hoffman's  "  Haudhueh  der  Papier  Fabrikation," 
there  are  mentioned  certain  patents  obtained  by  Mitscherlich 
for  using  sulphite  liquor  for  the  preparation  of  paper  size, 
but  no  practical  results  followed  the  use  of  this  process. 

A  very  interesting  patent  was  taken  out  by  Cross  and 
Bevnn  in  1883,  in  which  they  proposed  to  manufacture  both 
a  sizing  material  aud  mordant,  by  adding  glue  or  gelatin  to 
sulphite  liquor,  and  to  dissolve  the  precipitate  in  sulphites 
or  alkalis,  by  which  means  a  sizing  material,  soluble 
in  hot  water,  is  obtained,  which,  is  precipitated  by  alum, 
sulphate  of  alumina,  or  an  acid.  It  was  called  Gela- 
lignosine,  and  is  identical  with  what  Mitscherlich  many 
years  later  called  "  Gerb  -  leim  "  (this  Journal,  1883, 
541).  This  Gela-lignosine  has  been  now  so  far  perfected 
in  England  that  it  may  be  used  for  the  best  class  of 
white  papers  without  affecting  the  colour  more  than  the 
usual  auimal  size  does.  Very  satisfactory  results  have 
been  obtained  by  its  use,  samples  sized  with  it  in  the  beaters 
showing  an  increase  in  strength  in  the  weakest  direction,  of 
SO  per  cent,  over  the  same  paper  sized  with  rosiu.  It  also 
gives  the  paper  an  excellent  "  surface,"  and  writing  may 
be  erased  and  rewritten  without  the  ink  spreading.  The 
only  drawback  to  the  manufacture  of  it  on  a  large  scale  is 
the  high  cost.  A  recent  process  is  the  manufacture  of 
"  dextrine,"  which  is  a  kind  of  dextrin,  from  the  sulphite 
liquor,  which  process  has  been  patented  by  the  author.  By 
this  process  the  liquor  is  first  evaporated  to  a  very  thick 
liquid,  and  then,  by  adding  a  suitable  salt,  the  "  dextriue  " 
floats  on  the  top  as  a  paste.  This  "  dextrine  "  is  then  dried, 
powdered,  aud  packed  in  the  usual  manner.  The 
"  dextrine  "  is  used  in  the  textile  manufacture,  and  it  is 
said  that  cloth  treated  with  it  will  not  suffer  from  damp 
or  mildew,  as  it  does  when  the  usual  dextrin  is  used. 


To  get  rid  of  the  sulphite  liquor  some  mills  have  tried  to 
drain  it  into  the  earth,  either  by  using  Hells  or  spreading  it 
over  a  large  area,  but  the  results  have  been  most  unsatis- 
factory. After  a  time  the  decomposed  or  partly  oxidised 
sulphite  liquor,  in  the  form  of  a  dark,  ill-smelling  liquor, 
finds  its  way  into  the  watercourses  and  wells  in  the 
neighbourhood,  rendering  the  water  unlit  for  use. 

The  quicker  the  sulphite  liquor  is  got  rid  of  the  better, 
and  it  should  be  diluted  as  much  as  possible  before  beiug 
run  into  any  river.  In  large  rivers,  w  here  the  percentage  of 
sulphite  liquor  to  water  is  very  small,  an  oxidation  is 
prohably  effected  and  ill-effects  avoided. 

The  best  means  yet  known,  where  a  large  river  or  the 
«ea  is  not  close  at  hand,  is  to  evaporate  the  liquor,  and  con- 
dense the  steam,  so  as  to  prevent  pollution  of  the  air. 

— S,  P.  E. 

Sulphur,  Separation  t>f,  during  the  Boiling  of  Wood  with 
Bisulphite  Liquor.  A.  Harpf.  Wochenblatt.  f ur  Papier- 
l'abr.  1896,  1761—1763,  and  1914—1916. 

The  Papier  Zeit.  No.  16,  1H96,  contains  an  article  signed 
H.  D.,  and  Dr.  A.  Frank  (Papier  Zeit.  1896,  [19])  contri- 
butes some  notes,  upon  the  Salomon-Brungger  wood-pulp 
digester.  The  former  writer  says :  '•  The  finish  of  the  boiling 
was  ascertained  by  the  smell  and  colour  of  the  liquor."  The 
liquors,  containing  only  a  small  quantity  of  free  acid,  lie 
also  observed,  were  turbid,  and  alter  carefully  bottling 
samples  and  allowing  them  to  stand,  a  distinct  deposit  was 
formed.  This  sediment  was  washed  and  filtered,  and  upon 
examination  was  found  to  be  free  sulphur.  The  lower  the 
percentage  of  S(  >a  present,  the  greater  was  the  amount  of 
sulphur  precipitated.  "  This  separation  of  sulphur,  it  is 
stated,  was  only  found  in  liquors  from  the  Salomon-Brungger 
digesters,  and  not  in  the  cylindrical  digesters  of  the  Ritter- 
Kellncr  and  other  systems."  The  incrustation  deposited  in 
these  digesters,  according  to  II.  I).,  contained  CaOS03, 
CaO.SI ).,.  a  trace  of  iron,  organic  matter,  CaS,  and  free 
sulphur.  In  No.  19  of  the  Papier  Zeit.,  Dr.  Frank  poiutsout 
that  the  statements  of  H.  D.  are  of  value,  both  as  regards 
the  theory  as  well  as  the  practice  of  boiling  wood.  It  is 
evident  that  the  separation  of  sulphur  from  sulphite  liquors 
was  a  fact  hitherto  unknown  to  H.  1).  and  Ur.  Frank.  The 
following  analysis  of  the  deposited  crust  from  sulphite 
digesters  is  also  given  by  Dr.  Frank. — 

Per  Cent. 
Calcium  sulphite 62 '23 

Calcium  sulphate iiii'77 

Water  and  organic  matter 9*08 

The  presence  of  CaS  iu  the  incrustation  may  be  explained 
as  follows  :—  The  first  deposit  upon  the  metai  shell  of  the 
boiler  and  steam  pipes  will  be  calcium  mouosulphite,  upon 
which  new  layers  of  the  same  salt  will  be  deposited  at 
each  boiling.  The  first  layer,  being  protected  from  the 
liquor  by  the  subsequent  layers,  is  liable  to  be  overheated, 
which  would  cause  it  to  be  decomposed  thus:  — 

4CaS03  =  3CaS04  +  CaS. 

The  temperature  was  153°  C.  (5  atmospheres  pressure). 

The  presence  of  free  sulphur  is  probably  due  to  the 
decomposition  of  the  CaS  by  SO.,  with  the  liberation  of 
SH.,,  thus:  — 

CaS  +  H,SO.,  =  CaSO,  +  SIL. 

This  SH,  meeting  nascent   S03  is  decomposed,  liberating 
sulphur,  thus  : — 

2SH„  +  SO,  =  2H„0  +  3S. 

Another  reaction  may  also  take  place  when  SH„  aud  SO„ 
are  brought  in  contact  with  each  other,  with  the  formation 
of  pentathionie  acid  and  free  sulphur,  thus:  — 

5SH3  +  5S02  =  H2S506  +  1II„0  +  5S. 

When  pentathionie  acid  is  heated,  it  also  decomposes  and 
forms  free  sulphur. 

With  reference  to  the  presence  of  precipitated  sulphur  in 
liquors  from  over-boiled  wood,  the  remarks  of  H.  D.  simply 
confirm  numerous  previous  tests.  In  speaking  of  a  boiling, 
the  author  (Papier  Zeit.  1891,  [18])  then  said:  "The 
liquor  was  dark  brown,  turbid,  and  without  any  smell  of  S02, 
but  of  a  disagreeable  sweetish  odour.     Ammonia  gave  no 
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precipitate,  and  it  was  easily  seen  that  the  wood  was  over- 
boiled." A  reliable  test  of  the  amount  of  SO.,  in  the  liquor 
could  not  be  made  with  iodine,  as  organic  matter  was 
present,  although  0'0316  per  cent,  of  S(  >  was  found.  The 
presence  of  organic  matter  ought  to  have  been  taken  into 
consideration  in  the  tots  made  by  II.  1'..  whoonbj  observed 
the  separation  of  sulphur  in  cases  where  the  SI  V.  present  was 
less  than  0- 12  per  cent. 

It  is  further  stated  in  the  article  in  Papier  Zeit.  of  1891  : 
'•  After  standing  foT  a  few  hours,  a  whitish  deposit  is  formed, 
which  was  at  tirst  thought  to  be  calcium  monosulphite  or 
the  sulphate.  No  sulphurous  <>r  sulphuric  acid  or  lime 
could  be  detected,  but  it  was  found  to  be  pure  sulphur." 
(See  Nos.  38  and  3'.',  Papier  Zeit.  1892.)  In  Papier  Zeit. 
No.  92,  the  author  (Harpf)  divided  the  boilings  into 
regular  or  perfect  cookings,  and  irregular  or  imperfect 
cookings.  The  liquors  from  regular  cookings  are  never 
cloudy,  'ml  perfectly  clear  and  brown,  and  do  tot  give 
a  deposit  of  sulphur.  This  deposit,  however,  can  be 
obtained  bj  treating  the  liquor  with  hydrochloric  acid 
and  allowing  it  to  stand  for  some  time.  A  flask  rilled 
with  ordinary  liquor  was  acidified  with  hydrochloric  acid 
and  allowed  to  stand  on  the  steam  boiler,  and  after  a  few 
days  a  distinct  deposit  of  sulphur  was  found. 

The  sulphur  is  found  in  one  or  more  of  the  following 
conditions  :  — 

(1.)  A  small  portion  as  S03  in  the  calcium  sulphate,  in 
the  liquor  of  good  cookings. 

(2.)  A  furthur  portion  as  SO;,  partly  free  and  partly 
combined,  but  in  a  form  that  may  be  titrated  with  iodine 
solution. 

(.'!.)  Another  part  is  contained  as  S(  >._,  in  the  liquor,  but 
in  a  combined  form,  which  can  only  be  freed  by  treating 
with  strong  acid. 

(4.)  The  last  portion  of  the  sulphur  exists  combined  with 
foreign  organic  matter,  and  can  only  be  liberated  by  heating 
with  hydrochloric  acid. 

The  simplest  wa\  of  obtaining  this  precipitate  is  to  add 
water,  acidify  with  IK  1,  and  heat  for  a  considerable  time 
at  a  moderate  temperature.  At  tirst  the  liquor  will  turn 
dark,  and  then  clear,  and  then,  after  some  time,  sulphur  is 
deposited.  The  above  refers  to  Mitscherlich  liquor,  which  is 
more  concentrated  than  the  liquor  of  most  other  processes. 

With  irregular  or  over-cooked  boilings  the  liquor  changes 
its  odour,  which  becomes  Bweetish  and  disagreeable,  the 
solution  passing  from  a  clear  yellow  to  a  dark  brown,  with 
a  precipitate  of  sulphur.  By  over-boiling,  the  organic  lime 
salts  decompose,  liberating  free  sulphur,  which  finally 
settles. 

The  author  has  seen  a  liquor  that  deposited  sulphur 
taken  from  a  South  Austrian  mill  worked  by  Kellner's 
system. 

Some  years  ago  he  heated  some  wood  under  pressure  in 
glass  tubes  with  bisulphite  of  lime,  and  distinctly  recollects 
that  the  wood  was  over-boiled  through  the  temperature  being 
too  high,  and  the  liquor  deposited  lime  and  became  dark 
brown  and  cloudy.  The  change  in  the  smell  of  the  liquor 
aud  the  deposition  of  sulphur  arc  tun  signs  of  over-cooking, 
and  if  the  boiling  be  continued  the  liquor  becomes  darker 
and  darker,  with  a  deposit  of  calcium  monosulphite.  This 
is  easily  noticeable  in  the  Mitscherlich  boiling,  whereas  with 
direct  steam  boiling  it  is  nut  so  easy  to  detect  the  deposition 
of  calcium  monosulphite. 

At  a  Mitscherlich  sulphite  mill  where  an  imperfect 
boiling  had  been  produced,  the  author  saw  amongst  the 
pulp  large  quantities  of  monosulphite  of  lime  mixed  with 
free  sulphur,  which  is  a  certain  proof  that  the  process  of 
boiling  does  net  involve  the  oxidation  of  sulphurous  acid, 
but  is,  as  pointed  out  in  1891  by  him,  substantially  a 
reduction  process. — S.  P.  E. 

XX.-FINE  CHEMICALS,  ALKALOIDS. 
ESSENCES  AND  EXTRACTS. 

Active  Principles,  Localisation  of.     Pharm.  J.  1896, 

[1306],  177— L78 
M.  s.uvan   gives   the   result   of  his   observations  on   the 
distribution  of  a  number  of  alkaloids  and  glucosides   in    the 
living  plant. 


Strychnine. — In  Strychnos  nu.r  vomica  and  other  species 
of  the  genus,  strychnine  occurs  in  the  cortical  parenchyma 
and  liber  of  the  root  and  stem,  both  in  old  and  young 
plants  ;  in  the  parenchyma  of  the  leaves  and  liber  of  the 
v.ins  ;  and  in  all  the  cells,  both  of  the  embryo  and  of  the 
endosperm,  in  the  ripe  seed,  always  in  their  interior. 

/urn  in*  accompanies  strychnine  in  all  the  organs  where 
it  occurs  in  the  various  species  of  Strychnos  .•  it  i-  als<> 
present  in  smaller  quantities  in  the  epiderm  of  the  leaf  and 
of  the  young  stem. 

( 'warine  is  found  in  va  ■  ies  of  Strychnos,  iu  the 

interior  of  the  cortical  parenchymatous  cells  and  in  those 
of  the  liber,  in  the  root  and  stem  :  also  in  the  epiderm  of 
the  young  stem  and  the  cells  of  the  parenchyma  and  liber 
of  the  root,  stem,  leaf-stalk,  aud  leaf,  and  even  in  the  pith 
of  the  steal. 

Berberine  occurs  in  Berberis  vulgaris,  iu  the  interior  of 
the  cells  of  the  cortical  parenchyma,  liber,  cambium,  and 
medullary  rays,  and  in  the  interior  and  walls  of  the  xylem 
vessels  ill  the  root,  in  the  interioi  ..;  the  cells  of  the  c 
parenchyma,  liber,  and  cambium  of  the  stem,  and  in  all  the 
cells  of  the  embryo  and  endosperm. 

Taxine  of  the  yew  is  found  iu  the  parenchymatous  and 
pericyclic  cells  of  the  root,  but  not  in  the  sieve  tubes ;  iu 
the  same  elements  and  also  in  the  pith  of  the  stem  ;  in  the 
epiderm  and  the  pericyclic  and  liber  cells  of  the  leaf ;  and 
in  all  the  cells  of  the  embryo  and  endosperm  of  the  seed. 

Iltlleburine  aud  helloboreine  occur  in   the  same  organs, 
though  not   usually  in   the  same  cells  of   various  spi 
Helleborvs.     II.    viridis    is   the    richest    in    helleborine; 
//.  niger  in  helleboreine. 

Daphnine  occurs  in  special  abundance  in  the  fruit  of 
Daphne  alpina  and  D.  gnidium. —  \.  s. 

B        /Iquinhie.    A.  Wunsch.     Nordisk,  pharm.  Tidsskrift, 
1896,  3,  218. 

BENZOYLQUININE  rotates  a  beam  of  polarised  light  to  the 
right  to  the  same  extent  as  quinine  itself  does  to  the  left, 
but  addition  of  hydrochloric  acid  decreases  its  optical 
activity.  All  its  salts  are  acid,  and  in  dilute  aqueous 
solution  they  are  fluorescent.  Benzoylquiuine  forms  normal 
salts  with  2  mols.  of  a  monovalent  acid,  and  also  basic 
compounds  with  half  that  amount.  The  latter  are  stable-, 
crystalline,  and  not  readily  soluble  in  water;  the  normal 
salts  are  more  difficult  to  prepare  and  nine  easily  decom- 
posed, even  by  water.  The  aathor  has  prepared  the 
following  compounds.     Basic  hydrochloride  — 

C',„H.,:1(C„II.,C())N.,0,,.1R'I    .    llLtl. 

basic  hydrobromide,  basic  salicylate,  basic  tartrate, train- 
ing 'J  mols.  of  water,  &c.  The  normal  hydrochloride, 
Ca,Ha(C6HsCO)NsOs-2HCI  i  '  H6OH,  is  obtained  as  a 
white  powder  by  the  action   of  hydrochloric  a.-id  gas  on  a 

solution    of    benzoylquiuine    in    absolute    ether.      The    base 

combines  readily  with  alcoholic  iodides     c pounds  with 

l  and  2  mols.  of  methyl  iodide   having  been  produced,  the 

former  as  white  or  yellow  needles,  and  the  latter  as  a  red 
cry  stalline  mass. — F.  II.  L. 

Aconitnin  Septentrionale  (Koelle),  Pharmacological 
Researches  on.  II.  V.  Hosendabl.  .1.  Pharm.  (him. 
1896,  4,  262. 

The  three  following  alkaloid-  have  bet  u  obtained  from  the 
above  species  of  aconitum  : — 

Itapaconitine,  V  dl^N^'V.  well  formed  voluminous 
hexagonal  crystals,  melting  at  205  .  with  a  bitter  taste. 
The  alkaloid  and  its  salts  arc   dextrn-rnlatnt y       II  dissolves 

in   1211  parts  of  alcohol,  330  of  ether,   1,472  of  water,  and 

the  solutions  have  a  violet-red  fluorescence.  With  sulpho- 
vauadic  acid  it  gives  at  first  a  yellowish-red  coloration, 
and  with  bromine,  tribromolapacobitine.  When  heated  with 
alkalis,  two  other  alkaloids,  of  melting  points  '.is  and  lOC^C, 
and  an  acid  not  containing  nitrogen,  ar    produced. 

Septentrionaline,  I  II  \  <>,.  is  a  white  or  yellowish 
powder  with  a  bitter  taste,  melting  at  128*9  C,  and. 
together  with   it-   salts,  is  dextro-rotatorj       It  dissolves  in 

1*7  parts  ol  alcohol,  2*1  of  ether,  and  .".Sot  water;  the 
Solutions  do  not  fluoresce.  1  he  solution  "t  the  alkaloid  i.i 
freshly  prepared   furfurol   sulphuric   acid,  is  cherry-red   ia 


Oct.  3i,  1396.]         THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


737 


colour.  This  alkaloid  also  forms  a  tribroino  derivative, 
and  warmed  with  caustic  soda  gives  alkaloids,  melting  at 
88°  and  103' ('.,  and  an  acid  identical  with  that  obtained 
from  lapaconitine. 

Cynoctonine,  C -,,-jl C „ -X _.i  >,.,,  is  an  amorphous  unstable 
greyish  powder  with  a  bitter  taste,  easily  soluble  in  alcohol, 
dissolving  in  1,373  parts  of  ether  and  23  of  water.  These 
solutions  do  not  fluoresce.  It  is  dextro-rotatory,  and  melts 
at  137°  C.  Concentrated  sulphuric  acid  colours  it  a  deep 
brown;  evaporated  to  dryness  with  fuming  nitric  acid,  it 
leaves  a  residue  which,  with  alcoholic  potash,  gives  a  blood- 
red  coloration,  changing  at  once  to  brownish-red.  With 
bromine,  trihromocynoetonine  is  produced. — A.  C.  W. 

Alkaloid  from  Kopsia  Flavida,Separation  and  examination 
of  the.  W.  P.  II.  v.  d.  Driessen.  XIareeuw.  Xk1.i1. 
tijdschr.  Pharm.  8,   199—204. 

An  alkaloid  was  first  isolated  from  the  Kopsia  Flavida, 
belonging  to  the  family  of  the  Apocynacese,  by  Greshoff 
(Her.  d.  botan.  Gartens  zu  Buitenzorg,  1890,  60).  The 
author  obtained  it  from  the  bark  of  the  plant  by  extracting 
with  alcohol,  taking  up  the  residue  of  the  alcoholic  solution 
with  dilute  hydrochloric  acid,  and  shaking  the  liquid,  super- 
saturated with  ammonia,  with  chloroform.  To  purify  the 
crude  product,  he  dissolved  it  in  dilute  hydrochloric  acid, 
treated  again  with  ammonia,  shook  up  with  chloroform,  then 
ill  like  manner  with  ether  and  with  petroleum  spirit.  The 
alcoholic  solution  of  the  white  residue,  on  spontaneous 
evaporation,  left  the  alkaloid  in  the  form  of  small  prisms. 
The  chloride,  sulphate,  and  acetate  also  crystallise.  With 
the  alkaloid  group  reagent,  a  precipitate  was  formed.  With 
Mayer's  reagent,  iodine  dissolved  in  potassium  iodide 
solution,  the  double  iodide  of  potassium  and  bismuth,  and 
with  phosphomolyhdic  acid,  about  1  part  in  20,000  may  be 
detected.  Strong  sulphuric  aeid  is  coloured  yellow  by  it. 
with  warming,  violet ;  concentrated  hydrochloric  acid  and 
potassium  bichromate,  after  5  minutes,  purple-violet ;  cerium 
oxide  and  sulphuric  acid,  violet.  Red  fuming  nitric  acid 
evaporated  to  dryness  on  the  water-bath  with  a  trace  of 
the  alkaloid  gives  a  green  colour,  changing  to  brownish-red 
with  caustic  soda  ;  nitro-sulphuric  aeid  produces  a  reddish- 
violet  colour.  With  bromine  water  is  formed  in  a  weak  acid 
solution,  an  addition  product.  The  physiological  action  of 
the  alkaloid  is  weak. — A.  S. 

Bebiriue  (or  Bebeerim  ).    M.  Scholtz.    Her.  1896,  29,  2054. 

This  alkaloid,  investigated  by  Maclagan  in  1S43,  was 
obtained  by  him  in  an  impure  form  from  the  bark  of 
Nectandra  Rodici,  a  tree  indigenous  in  British  Guiana.  The 
pure  alkaloid  may  be  obtained  in  the  form  of  small  colour- 
less crystals  by  dissolving  the  amorphous  variety  in  methyl 
alcohol.  The  crystals  melt  at  214°,  dissolve  with  difficulty 
in  methyl  and  ethyl  alcohols,  from  which  solvents  the  crystal- 
line form  again  separates  ;  they  are  readily  soluble  in  acetone 
and  chloroform,  the  amorphous  form  separating  from  these 
solutions.  The  crystalline  hydrochloride  melts  at  259°—  260  , 
and  is  formed  on  evaporation  of  the  hydrochloric  acid 
solution  of  crystalline  bebirine.  Bebirine,  C,a  H2,NI  '.,  is 
optically  active:  o[llj  =—298.  On  oxidation  with  potassium 
ferricyanide,  it  yields  the  base  C18H19N(  >,.— A.  C.  W. 

Scopolamine.     E.  Schmidt.     Ber.  1896,  29,  2009. 

O.  Hesse  has  stated  that  commercial  scopolamine  hydro- 
bromide  is  a  mixture  of  the  hydrobromide  of  hyoscine, 
C^H^NO-,,  and  an  isomeric  base,  atroseine.  This  the  author 
denies,  the  samples  with  low  optical  rotation  are  mixtures  of 
scopolamine  hydromide  C17H21N04.HBr  +  3H20  with  a 
hydrobromide  of  inactive  scopolamine — 

C1;H,,N04.HBr  +  II.:0. 

The  inactive  alkaloid  is  obtained  from  the  active  by 
the  action  of  alkalis,  and  the  samples  of  normal  rotation 
a  „  =  —  25  43',  are  obtained  by  making  the  extract 
alkaline  with  sodium  bicarbonate  or  ammonia,  those  of 
weak  rotation  a, Di  = —6-62°,  by  the  use  of  strong  potash 
or  soda.  The  salts  of  the  active  and  inactive  bases 
are  identical  in  crystalline  form  and  in  their  therapeutic 
effect.— A.  C.  W. 


P-Asparagine. Formation  of.     A.  Piutti.     Her.  1896,  29, 
2069. 

By  the  action  of  concentrated  alcoholic  ammonia  on  male'ic 
anhydride  at  105  — 110°  there  is  produced  a  mixture  of  the 
two  asparagines,  identical  with  the  natural  product. 

—A.  O.W. 

Stachydrine,    Occurrence    of,    in    the    Leaves    of    Citrus 

Vulgaris.  E.  Jahns.  Ber.  1896,  29,  2065. 
By  extracting  the  orange  leaves  with  boiling  water,  precipi- 
tating with  lead  acetate,  adding  sulphuric  acid,  and  throwing 
down  the  bases  with  potassium  bismuth  iodide,  ami  treat- 
ment of  the  precipitate  with  silver  or  barium  carbonate,  a 
solution  of  a  base  was  obtained  which,  after  rccrystallisation, 
possessed  the  formula  C7H13NOa  +  H20,  and  was  identical 
with  stachydrine.  This  is  a  monobasic  acid,  and  on  evapo- 
ration with  strong  potash  and  heating  until  the  potash 
melts,  the  mass  evolves  dimethylamiue.  Thus  the  formula 
C4H6.N(CH3)2(C02H)  is  indicated.— A.  C.  W. 

Digitoxin.     Kiliani.     Archiv.  der  Pharmacie,  234,  181. 

The  author  obtained,  on  a  former  occasion,  by  treating  the 
alcoholic  extract  of  digitalis  leaves  with  ether,  a  crystalline 
glucoside,  which  presented  the  same  characteristics  as  the 
digitoxin  described  by  Schmiedeberg,  and  he  provisionally 
called  it  8-digitoxiu  (L'harm.  J.  55,  120).  Further  exami- 
nation of  digitoxin,  prepared  according  to  Sehmiedeberg's 
method,  has  shown  that  it  is  a  glucoside,  and  really  the 
same  substance  as  the  author  obtained  in  his  experiments. 
By  treating  digitoxin  with  an  alcoholic  solution  of  bvdro- 
chloric  acid,  without  heating  above  25°  C,  it  dissolves  after 
four  or  six  hours,  and  on  adding  some  water,  crystals  of 
digitoxygenin  are  deposited.  After  leaving  the'  mixture 
for  several  hours,  and  filtering,  the  filtrate  is  shaken  with 
chloroform,  which  is  separated  ami  distilled,  and  the  syrupy- 
residue  washed  into  a  basin  with  proof  spirit,  and  warmed 
to  drive  off  chloroform,  when  more  digitoxigeuin  will  be 
deposited.  The  aqueous  liquid  separated  from  the  chloro- 
form is  shaken  with  sufficient  silver  oxide  to  remove  hydro- 
chloric acid,  filtered,  and  evaporated  in  a  vacuum  to  syrupy- 
consistence.  After  some  time,  crystalline  crusts  are  formed, 
which  are  dried  upon  clay  slabs,  and  when  dissolved  in  the 
least  possible  quantity  of  methyl  alcohol,  form,  on  addition 
of  ether,  fine  prismatic  crystals  of  digitoxose,  melting  at 
101°  C.  Taking  the  composition  of  digitoxose  to  be  r,H18Ot, 
and  that  of  digitoxigeuin  to  he  C:JII3.,<  >j,  that  of  digitoxin 
would  be  <  ':i|Hr,,,(  )„,.  which  agrees  with  the  analytical  data 
obtained.  The  author  considers  that  the  substance  described 
by  Arnaud  (this  Journal,  1890,  323  and  324)  as  "  digitaline 
crystallisee."  melting  at  2  13°— 245''  C,  was  probably  digi- 
toxin. It  was  found  that  the  seeds  of  digitalis  contained  a 
comparatively  large  amount  of  digitogenin,  but  no  digitoxin. 

— A.  S. 

New  Toxic  Glucoside.     l'lugge.     Arch,  de Pharmacodyn, 

2,  537. 
The  bark  id'  Lunasia  amara,  a  tree  also  known  as  Rabelaisia 
philippinensis,  and  growing  in  the  island  of  Luzon,  is  used 
there  by  the  Negritos  as  an  arrow-  poison.  Plugge  finds 
that  this  bark  contains  a  very  toxic  glucoside,  acting  on 
the  heart  like  digitalin,  0-01  grm.  of  it  killing  a  frog.  '"The 
glucoside  is  soluble  in  water  and  alcohol,  less  in  chloroform, 
and  is  difficult  to  extract  by  the  latter  solvent.  The  chloro- 
formic  solution  can,  however,  be  obtained  colourless,  and 
on  evaporation  in  a  desiccator,  gives  crystals  which  are 
deliquescent  in  the  air. — A.  S. 

Coronilla  ami  Coronillin.     1".  Scbiagdenhauffen  and 

E.  Keeb.     Zeits.  Oesterr.  Apoth. — V.  34   4S7— 490. 

The  authors  have  examined  the  constituents  of  the  cororiillas, 

viz.,   the   seeds   of  the   Coronilla  scorpio'ides.     From  the 

pulverised  seeds,  by  means  of  petroleum  ether,  an  orange- 
yellow  fatty  oil  was  obtained  (4-3  per  cent.),  sp.  gr.  0-912, 
which  turns  brown  with  sulphuric  acid  and  violet  on  addition 
of  ferric  chloride.  It  contained  cholesteriu,  some  lecithin, 
and  yielded,  by  saponification,  arachidic,  stearic,  and  pal- 
mitic acids. 
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Coronillin. — 1  kilo,  of  the  oil  from  the  pulverised  seeds 
was  digested  for  si\  hours  at  100  0.,  with  six  times  its  own 
volume  of  water,  and  the  mass,  after  cooling,  was  mixed 
with  its  own  volume  of  95  pet  cent,  alcohol.  After  standing 
for  three  days,  the  mixture  was  filtered  and  evaporated  to 
one-sixth  of  its  weight.  After  ■_>'  hours,  crystals  hat 
formula  C-H4Os  separated  out,  which,  on  account  of  a 
cumarin-like  odour  which  was  apparent  when  thej  were 
heated,  were  called  pseudo-cumarin.  The  liquor  filtered 
from  the  crystals  was  evaporated  to  a  thick  extract,  which 
was  dissolved  in  95  per  cent,  alcohol  (3  litres  of  alcohol  to 
,'ji1  grins,  of  extract ),  the  solution  filtered,  the  alcohol  distilled 
off,  i  ad  the  residue  dissolved  in  water  and  shaken  up  with 
ether.  The  ether  extract  was  decomposed  on  the  water-hath 
with  sodium  and  magnesium  sulphates,  whereby  a  thick 
mass  separated  out.  which  was  dissolved  in  alcohol.  The 
filtered  alcoholic  solution  was  then  decomposed  with  lead 
acetate,  the  filtrate  freed  from  lead  by  ILS,  filtered,  evapo- 
rated to  dryness,  dissolved  again  in  water,  filtered  through 
imglazed  porcelain,  and  again  evaporated  to  dryness.  The 
residue,  washed  with  chloroform  and  ether  and  dissolved  in 
very  little  alcohol,  was  finally  mixed  with  ether,  and  the 
filtered  yellowish  solution  evaporated.  Coronillin  was  thus 
obtained  as  an  amber-yellow  powder.  Formula  CrH1306, 
soluble  in  water,  alcohol, and  acetone,  with  difficult}  soluble 
in  ether  and  chlorform.  It  is  a  glucoside,  and  splits  up  on 
dilution  thus  : — 

2C7H,A  +  3II-0  =  CsH180,  +  C6H1206 

Coronillin  gives,  withHjSO.,,  Ih.Slt,  +  Br,  Fel'l,  and  KI, 
almost  the  same  reactions  as  specimens  of  the  commercial 
digitalin  (yet  net  the  hlue  reaction  with  Lafont's  reagent) 
and  is  distinguished  by  a  characteristic  cherry-red  to  reddish- 
brown  colour,  which  is  formed  on  the  addition  of  nitric  acid 
and  a  trace  of  chlorine.  In  i'.s  physiological  action, 
coronillin  closelj  resembles  digitalin  (glucoside). — A.  S. 

Malaria  [  Acetophenone-phenetidide  Citrate].      I'iiarm. 

Zeit.  41,  598. 

Tins  is  the  citrate  of  a  condensation  product  of  acetophenone 

p-phenetidine,  is  insoluble  in  cold  water  and  has  a  slightly 
acid  taste.  The  condensation  produet  (acetophenone- 
phenetidide)  is  prepared  by  heating  equivalent  proportions 
of  acetophenone  ami  *--phenetidirie,  either  alone  or  with 
addition  of  dehydrating  agents.  It  crystallises  in  yellow 
needles,  melting  at  88°  C,  and  is  readily  soluble  in  hot 
alcohol,  ether,  or  glacial  acetic  acid. —  A.  S. 

Amyloform,  Claassen.  Charm.  Zeit.  41,  615. 
The  author  has  obtained  by  t'.ie  action  of  formic  aldehyde 
upon  starch,  an  inodorous  white  powder,  insoluble  iu  any 
menstruum,  and  having  a  very  marked  antiseptic  character. 
Under  the  microscope  it  does  not  show  any  structure  of 
starch.  When  applied  to  surgical  dressings,  they  can  he 
sterilised  without  tear  of  alteration,  as  amyloform  when 
oi  llo  ('.  loses  2'87  per  cent,  of  water  without 
being  decomposed.  It  is  stated  to  he  preferable  to  iodoform 
as  a  dressing  for  wounds. — A.  S. 

Essential  Oil''  and  Essences  from  Government  Flower 
Farm,  Dunolly,  Victoria;  Report  an  Preliminary  E.r- 
aminalionof  J.  C.  Uinney.  Imp.  tnstit.  Jour.,  Scient. 
and  Tech.  Research  Dept.,  Aug.  1896,  302. 

Oil  of  Anise.— This  oil   ha-  a  density  of  0-914  at  15°,  an 

optical  rotation  of  +  1G  iu  a  100-mm.  tube,  ami  docs  not 
solidly  at  I  ('..it  is  thus  very  different  from  the  slightly 
levo-rotatory  oil-  of  anise  fruit  and  star  anise,  which  have  a 

density  of  0-980— 0-990  and  solidify  at  U  ('.  The  odour 
is  more  suggestive  of  fennel  than  anise,  and  so  are  the 
physical  constants.  It  dill  in.r  appear  from  a  comparison 
with  the  liquid  portion  of  anise  oil  that  the  difference  was 

due  to  the  solid  parts  being  separated  by  the  use  of  ice  water 
in  the  condenser.  No  commercial  value  can  he  placed  on 
tin-  oil  iu  the  form  in  wdiich  it  was  examined. 

Oil  if  Absinthe. — The  sp.  gT.,  0*989,  lies  between  that  of 
the  English  and  American  oils  ;  the  optical  rotation  could 
not  be  discovered  owing  to  the  dark  green  colour  of  the  oil, 


but  on  fractionation  it  gave  the  following  result  as  compared 
with  a  pure  American  oil  : — 


I:.  1  >\i 

2 '. 

20  1 

205° 

'JO.    1  . 

t 
IS 

Per  Cent. 
20 
12 

Per  Cent. 

28 

11 

Percent. 

is 
.7." 

Oil  of  Boronia  Polygali/olia. — This  oil  might  be  largely 
employed  in    perfumery.     It    is  ■  immerce,  has  a 

sweet  smell  resembling  tarragon,  with  a  slight  after-smell  of 
rue.  \  complete  chemical  examination  U  desirable.  The 
specific  gravity  is  0*839  and  the  optical  rotation  r  10.  Ou 
tra  initiation  the  following  results  were  obtained:  — 

Per  i 
1  r.'>  -17i.    r ;l 

17m  —180°  C 98 

">    ' 15 

\i.  ive  190°  (" 18 

The  ketone,  boiling  at  225  ,  characteristic  of  rue  oil,  does 
not  therefore  exist  in  any  quantity  in  this  oil ;  the  highest 
fraction  gave  no  crystalline  compound  with  sodium  bisul- 
phite. 

Oil  if  Eucalyptus  citriodora  has  a  powerful  citi 
odour,  a  specific  gravitj  of  0*88  I  rotation 

of  — 1.     I 'a  fractionation  it  gave — 

Per  Cent. 

IO0  —  200°C 78 

210   i 12 

12 

The  aldehyde  citronellon  was  present   to  ti 
90  per  cent.,  no  eucalyptol  was  found   by  the  phosphoric 

acid  test.  The  oil  has  no  medicinal  value,  and  probably 
could  not  be  produced  to  compete  with  citronella  oil  for 

perfumery  purposes,  th lour  of  the  latter  oil,  however,  is 

modified  by  the  presence  of  a  considerable'  percentage  of 
geraniol. 

Essences  of  Jonquille,  Millefl  -These 

samples  were  useless  for  perfumery  purposes,  owing  to 
insufficient  concentration  and  the  use  of  non-odorless 
spirit.  No  fat  could  be  separated  by  freezing,  hence  they 
had  probabbj  not  beeu  prepared  bj  the  "-enfleurage"  pro- 
cess. Probably  the  essences  would  he  valuable  it  carefully 
prepared  by  this  process. 

The  aroma  of  the  jonquille  is  g 1,  and  of  the  i. 

iii;  that  of  the  milletleurs  is  spoiled  by  the  presence  oi 
i   or  absinthe. 

Oil  of  Host  Geranium  ami  African  Geranium. — From 
the  following  figures  it  will   he  seen  that  tl  w  no 

great  deviation  from  the  French  and  African  geranium 
oils  : 




Specific 
Gravity. 

Optical 
Rotation. 

Dotal 

l.ei   ; 

„    '   African  geranium... 

0-906 
0*902 
0-894 
0-898 

-  W25 

-  7T. 

-  10-73 

-  :■:, 

62*4 

.",7 '  1 

Oil  of  Lavewler. —  The  specific  gravity   was  0*916,  the 

optical  rotation  +  11  :  these  figures  point  to  the  possibility 
of  the  oil  having  heen  distilled  from  a  mixture  ol  la  laudula 
vira  with  lavandula  spic 1  or  other  lavenders.  The  propor- 
tion of  esters  was  .'.  l'.'i  per  cent.;  most  English  samples 
show  7  —  in  pei  cent.  The  alcohol  C,0H,8O  was  present  to 
the  extent  ol  29*75  per  cent.;  the  oil  of  lavandula  vera 
usually  i nit  15  per  cent. 

Oil  of'  Lemon  Thyme. — After  removal  of  added  alcohol 
(20  per  cent.'),  the  specific  gravity  was  0*898,  mil  the 
rotation  -  .'i.     A  fractionation  gave  tins  result — 

Per'  ■ 

.  28 

220°— 280   C 54 

230  C 18 
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The  first  fraction  consisted  almost  entirely  of  citral  ;  the 
second  showed  a  large  proportion  of  phenols,  chiefly,  if  not 
entirely  thymol. 

Oil  of  Myrtle. — The  specific  gravity  was  0-926,  the 
optical  rotation  —  4  ;  after  removal  of  28  per  cent,  of  a 
non-volatile  residue,  a  mixture  of  a  caoutchouc-like  sub- 
stance, with  a  wax  of  melting-point  -15°  C,  the  purified  oil 
gave  the  following  results,  which  are  compared  with  two 
French  samples  : — 


Specific 

Rota- 

Fractionation. 

Sample. 

Gravity. 

tion. 

Below 

17"  — 

185°— 

170° 

Is.", 

Per 

P,  r 

Per 

Per 

Cent. 

i 

Cent. 

0*916 

—  a 

is 

9 

20 

13 

0-  383 

+  25 

78 

16 

1 

2 

France  II.  ... 

0-8  13 

+   24 

56 

■u 

6 

if 

Otto  of  Rose. — The  sample  was  free  from  alcohol,  had  a 
specific  gravity  of  0-8886,  and  only  became  slightly  opaque 
at  5  C-i  whilst  Turkish  otto  of  rose  solidifies  at  17° — 20°, 
and  has  a  specific  gravity  of  0*865 — 0-870.  Probably  the 
Stearoptene  had  been  partially  removed  in  the  condensation 
of  the  oil.  In  cdour  the  sample  compared  favourably  with 
Turkish  otto. 

Oil  of  Peppermint. — The  specimen  was  of  a  pale  greenish- 
yellou  colour  ;  the  numbers  in  the  following  table,  obtained 
after  removal  of  added  alcohol,  show  that  it  compares  fairly- 
well  with  other  samples  :  — 


Sample. 


3p,  i 
Gravity, 


Rota- 
tion. 


English  (black)  0-9072  -  Wfi 

(white)  0-9058  -  33-u 

Dunolly  0-912  -  27*0 

American 0*9215  -  29*0 

Saxon u-!'i!57  -  26* 25 


Menthol 

as 
Esters. 


Free  Total 

Menthol.    Menthol. 


'     Cei      PerCi  at    PerO  nt. 


5-6 
i:si- 
8-3 
8'  ! 
6*1 


51 -!l 
45-6 
S8-0 


63-1 
65-5 

.-,:;-:i 
W  f 
61-4 


Oil  of  Pennyroyal  had  a  marked  peppermint  odour  in 
addition  to  that  of  pennyroyal,  the  further  examination 
showed  the  sample  to  be  a  mixture  of  the  two  oils.  Its 
specific  gravity  -was  0-918,  and  rotation  +  7;  the  English 
and  American  pennyroyal  oils  have  a  specific  gravity  of  not 
below  0-930,  and  the  rotation  is  between  +  18  and  +  20. 
The  specific  gravities  of  most  peppermint  oils  do  not  exceed 
0-915,  and  their  rotation  is  —  20  to  —  30.  The  folio 
are  results  of  comparative  fractionations  : — 


Sample. 

Below  210° 

210°— 220° 

220°— 223° 

English  (old)  ... 

Per  Cent. 
43 

4 
15 

Pi  ,  0  at, 
84 
79 
37 

Per  Cent. 
13 

12 

7 

Percent. 

in 

5 

41 

The  percentage  of  alcohol  (probably  menthol)  was,  as 
ester  8-7,  as  free  alcohol  27-5,  calculated  as  menthol  and 
menthylaeetate.  This  is  10 — 15  per  cent,  more  than  is  given 
by  English  and  American  oils. 

Oil  of  Rosemary. — This  oil  is  of  exceptionally  high 
borneol  value,  and  compares  with  the  finest  English  oil,  as 
the  following  table  shows  : — 


Specific 
Gravity. 

Rota- 
tion. 

Fractionation. 

Bor- 

Below    170  — 
176°.       200°. 

Above 
200°. 

neo!. 

England  (Lines) 
France  (Grassej 

0-906       +0-25 
0-9097  ',  +7-5 
0*9079      +3-5 

Per 

Cent. 
13 
14 
22 

Per 

Cent. 
64 
73 
59 

Per 

Cent. 
23 
13 
19 

Per 
Cent. 
151 

13 -26 

11-07 

Oil  of  Sage. — The   oil   so  described  had  a  strong  thyme 

odour,   quite    different    from    the    usual   oil    of   sage   from 

.  officinalis;   it  contained  17  per  cent,  of  phenols,  with 

a  boiling  point  of  232°—  233  (carvacrol),  but  was  practically 

free   from  alcohols,  whilst    true  oil  of  sage  has  22 2:t   per 

cent,  of  alcohols,  and  only  2 — 3  per  cent,  of  phenols.  The 
sample  has  thus  probably  been  distilled  from  Satureja 
horli  iisis  (summer  savors  ). 

Oil  of  Tansy. — The  specific  gravity,  0-922,  and  rotati 

17,    and   the    results   of   a   fractionation   (200° — 210     I 
26  per  cent.)  show  its  identity  with  the  American  oil. 

Oil  of  Thyme  of  the  Alps. — The  following  comparison 
with  samples  of  red  and  white  oils  shows  the    value  of  this 
oil  and   its   freedom    from   oils   of    wild    thyme    and    spike 
Lavandula  spica)  : — 


Distilled  in 

Specific 
Gravity. 

Rotation. 

Per- 
centage 

of 
Phenols. 

Remarks. 

0-922 

0-901 

0-9  16 
0-925 

37 
15 

ft 

3S 

S3 
11 

40-4 
34 

Pure. 
Mixed  with 
,i  of  La*  an- 
dula  spica. 

Pure. 

Pure. 

France 

"iv,  white  . . 

Oil  of  Vervain. — The  sample  had  the  characteristic 
odour  of  the  verbena  or  lemon-grass  oil,  though  much 
more  agreeable,  it  was  probably,  however,  distilled  from 
common  vervain. 

Lippia  Citriodora. — The  specific  gravity  was  0-894,  the 
rotation  — 16,  fractionation  under  atmospheric  pressure 
was  unsatisfactory,  because  of  considerable  decomposition. 
The  aldehydes  (citral)  amounted  to  74  per  cent.  This  oil 
would  be  of  considerable  value  for  soap  and  perfumi  n 
compounding,  if  it  could  compete  in  price  with  Ceylon 
lemon-grass  oil. 

I  he  specific  gravities  mentioned  in  this  paper  were  taken 
at  15°  C,  and  the  optical  rotations  in  a  100  mm.  tube. 

—A.  C.  W 

Bergamot  Oil,  Proof  of  the  Purity  of.     A.  Borntraeger. 

Zetts.  anal.  Chem.  1896,  35,  523. 
Is  a  former  paper  (this  Journal,  1896,  223)  the  author 
adopted  38  per  cent,  of  linalylacetate  as  the  standard  of 
purity  of  bergamot  oil,  whilst  Schiinmel  and  Co.  had  staled 
that  the  percentage  varies  between  34  and  43.  In  their 
April  report,  this  firm  states  that  of  the  last  crop  the  oil  cf 
unripe  and  half  ripe  fruits  contains  :;:! — 3-t  per  cent.,  and  of 
ripe  fruits  about  37  per  cent.  ( inly  in  the  case  of  a  few 
Parthian  oils  at  the  close  of  the  season  does  the  content  rise 
to  40—44  per  cent.  Thus  the  saponification  process  must 
always  be  supplemented  by  determinations  of  density  and 
optical  rotation  to  detect  a  simultaneous  adulteration  with 
oil  of  turpentine  and  fats. — A.  C.  W. 

Essential  Oils.     Duyk.     J.  Pharm.  Chim.  1896,  4    38  and 

206. 
Cinnamon  Oils.— In  Belgium  the  officinal  oil  is  obtained 
from  the  bark  of  the  Ceylon  cinnamon;  in  other  countries 
the  oil  of  cinnamonium  cassia  is  made  use  of.  The 
principal  constituent  of  both  oils  is  cinnamie  aldehyde. 
Ceylon  cinnamon  oil  is  a  yellowish  liquid  of  density  1*024, 
without  action  on  polarised  lighl  (according  to  1'mney 
it  is  slightly  dextro-rotatory),  and  should  not  contain  less 
than  GO  per  cent,  of  the  aldehyde.  A  solution  of  a  few 
drops  in  10  c.c.  of  alcohol  should  give  a  pale  green  colora- 
tion with  ferric  chloride  ;  deep  blue  or  green  indicates  the 
presence  of  essential  oils  of  the  leaves  or  roots,  which  both 
contain  a  large  percentage  of  eugenol ;  a  brown  coloration 
is  produced  by  oil  of  cassia.  The  Ceylon  oil  contains  6—8 
per  cent,  of  eugenol,  a  terpene  (probably  phellandrenel, 
small  quantities  of  safrol,  a  stearoptene,  &c.  The  oil  of 
cinnamon  leaves  is  characterised  by  the  presence  of  much 
eugenol  and  little  cinnamie  aldehyde ;  the  oil  of  the  roots  also 
contains  much  eugenol  and  a  camphor,  but  only  traces  of 
aldehyde.     Chinese  cinnamon  oil  or  oil  of  cassia  contains 
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70 — 80  per  cent,  of  aldehyde,  also  cinoamyl-acetate,  eugenol, 
a  terpene,  and  a  camphor,  which  last  is  an  aldehyde  and  is 
transformed    by   oxidising   agents   into    0-methylcoumaric 

ether.  It  is  a  deep  yellow  liquid  of  density  1  -055  —  1  -065  ; 
the  alcoholic  solution  gives  a  brown  coloration  with  ferric 
chloride.  Oil  of  cassia  should  give  no  precipitate  on  shaking 
with  water,  filtering  and  adding  basic  lead  acetate.  On 
distillation  the  residue  should  be  syrupy,  and  not  amount  to 
more  than  from  S  — 10  per  cent.,  and  on  adding  to  a  solution 
of  1  c.c.  of  the  oil  in  .t  c.c.  of  70  per  cent,  alcohol  a  mixture 
of  2  c.c.  of  saturated  lead  acetate  solution  and  4  c.c.  of 
70  per  cent,  alcohol,  no  precipitate  should  be  obtained. 
The  best  test  of  the  purity  of  a  cinnamon  oil  is  an  estimation 
of  its  aldehyde  content.  Schimmel's  process  for  this  is  as 
follows: — 10  e.c.  of  the  oil  are  placed  in  a  100-c.c.  flask 
with  a  long  neck  graduated  in  ^  c.c. ;  the  flask  is  then  three- 
quarters  filli  d  with  ;i  30  per  rent,  sodium  bisulphite  solution. 
After  shaking  and  warming,  more  bisulphite  solution  is 
added,  so  that  the  bisulphite  compound  having  dissolved,  the 
oily  layer  enters  the  neck  bf  the  flask  and  its  volume  is  then 
read  off.  Subtracting  this  from  the  10  c.c.  of  oil  used,  the 
volume  of  aldehyde  is  obtained,  and  hence  the  percentage, 
the  aldehyde  and  mixture  of  other  constituents  having 
approximately  the  same  density.  An  oil  containing  less 
than  70  per  cent,  of  aldehyde  should  be  regarded  with 
suspicion  ;  oils  marked  Cheong-Loong  and  Ynng-Loong  have 
given  the  highest  values. 

Caraway  Oil. — A  good  sample  should  have  a  density  of 
at  least  0-910  at  15°  C,  not  more  than  15  per  cent,  should 
distil  over  below  185°,  and  55  per  cent,  should  come  over 
above  200°  C.  The  rotatory  power  varies  from  7 'J  to  mi  . 
On  keeping,  a  phenol  is  formed  ;  to  this  is  due  the  blue 
coloration  given  by  ferric  chloride. 

Anise  Oil.— The  density  is  between  0-980  and  0-990  at 
15%and  the  rotation  is  about  t-  4-5  in  a  200  mm.  tube. 
At  \>  it  almost  entirely  solidities  to  a  crystalline  nias^  of 
anethol.  The  proportion  of  this  constituent  is  determined 
by  strongly  cooling  ami  pressing  the  crystalline  mass 
between  absorbent  paper;  a  good  sample  should  not  contain 
less  than  85  per  cent  of  anethol.  On  keeping  it  becomes 
acid  through  oxidation.  The  properties  of  this  oil  are  very 
similar  to  those  of  star-anise,  from  which  it  is  distinguished 
by  giving  an  intense  blue  coloration  on  addition  of  a  solution 
of' hydrochloric  acid  gas  in  absolute  alcohol,  oil  of  star-anise 
producing  a  brownish  colour. 

Fennel  Oil  solidifies  at  :,°— 10'  C,  its  density  should 
not  be  less  than  0'950.  Adulteration  with  turpentine  may- 
be detected  by  examination  of  the  lowest  boiling  fraction 
and  by  determination  of  the  optical  rotation  ;  this  is  +  6  7.'> 
for  the  pure  oil,  the  adulterated  product  being  levo-rotatorj  . 
To  estimate  the  substances  for  which  this  oil  is  valuable,  the 
liquid  estragol  must  be  converted  into  the  isomeric  anethol 
by  boiling  with  alcoholic  potash,  after  which  the  anethol 
may  be  determined  as  above. — A.  I'.  W. 

Aconitine,  .1   Test  for.     J.  Pharm.  Chim.  1896,  4,  266. 
See  under  XX1IL,  page  745. 

Alkaloid  Solutions.  Useof  Iodine  Solutions  for  the  Titra- 
tion of.  C.  Kippenbcrger.  /.cits,  anal.  Che-.n.  1896, 
35,  [4  and  ;,],  422. 

See  under  Will.,  jntge  747. 

Vicin  ,-  A  Glucoside.     II.  Ritthausen.     Her.  ls^r,,  29, 

■l  ins. 

See  under  XXIV.,  page  749. 

Allo.rantin  from  Convicin,  obtained  from  Broad  Beans  and 
Vetches,   Reactions  of .     H.   Ritthausen.     Ber.   1896,29, 

■_Mi  ii'.. 

See  under  XXI 1 1.,  page  "  15. 

Theobromine,  Determination  of.  in  Cacao.    Emmger. 

Forschungsber.  is*.'.;,  275. 

See  under  Will.,  page  74*. 


PATENTS. 

Alimentary  or  Pharmaceutical  Liquids  or  other  Substances, 
anil  in  Apparatus  therefor  ;  Impts.  in  Concentrating. 
S.  I).  Rowland,  London.  Eng.  Pat.  17,061,  Sept.  12, 
L895. 

See  under  XVIII.  A.,  page  733. 

Pharmaceutical  Substances,  The  Manufacture  of '.  [Active 
Substance  of  Thyroid  Glands.]  Farbenfabriken 
vormals  F".  Bayer  and  Co.,  Elberfeld,  Germany.  Eng. 
Pat.  20,827,  Nov.  4,  1895. 
I'kcic'KSSUS  are  claimed  for  isolating  and  preparing  the 
active  principle  of  thyroid  glands.  The  thyroid  glands  of 
sheep  (or  other  animal)  are  heated,  either  with  (a)  ,'1  per 
cent,  sodium  hydrate  solution,  or  (6)  With  water  only,  under 
pressure  at  180°  C.  The  solution  after  filtration  (a)  is 
acidified,  when  the  tbyroidea  is  precipitated  ;  (  6)  I  leposits  the 
active  constituent  in  flocks  on  cooling.  In  either  case 
traces  of  thyroidea  still  remaining  in  solution  may  be 
separated  by  addition  of  salt.  The  impure  product  is 
dissolved  in  hot  alcohol,  the  solution  filtered  and  allowed 
to  cool,  when  fatty  acids,  if  present,  will  crystallise  out, 
and  may  be  filtered  off.  Finally,  the  solution  is  evaporated 
to  dryness  in  order  to  obtain  the  tbyroidea,  or,  if  a  very- 
pure  product  be  required,  precipitation  with  ether  may  be 
resorted  to. — 11.  T.  P. 

Vanillin.   Impts.    in   the  Manufacture,   or  Preparation  of. 

('.  F.  Boehringer  and  Soehne,  Waldhof,  Germany.     Eng. 

Pat.  22,851,  Nov.  22,  1895. 
The  production  of  vanillin  from  its  ethers  (benzyl -vanillin, 
&C.),  by  hydrolysis  of  the  latter  with  halogen  acids,  as 
claimed  in  Eng.  Pat.  361,  1892  (this  Journal.  1893  61  I,  is 
improved  upon  b*j  effecting  the  operation  in  presenceof  ao 
alcohol.  By  this  means  the  proportion  of  acid  required  Boi 
hydrolysis  may  be  much  reduced,  on  account  of  the  fact 
that  the  halogen  alky  1  ordinarily  formed  in  the  course  of 
the  reaction  is  at  mice  decomposed  by  the  added  alcohol, 
free  acid  being  regenerated.  For  example,  starting  with 
benzyl  vanillin,  ethyl  alcohol  (and  HO ),  the  end-products 
are  vanillin,  benzyl-ethyl  ether  (and  HC1).  In  practice  the 
proportion  of  acid  may  be  reduced  to  one-fifth  of  that 
demanded  by  theory  (alcohol  being  absent). — II.  T.  1'. 

Sugar,    Ferric    Oxide,    and    Chloride    of    Sodium    [Medi- 
cinal /'reparation]  ;   Impts.  in  or  relating  lo  the  Manu- 
facture   of    a    New     Product  from.     C     Stahlscbmidt, 
Burtscheid,  Germany.     Eng.  Pat  7793,  April  13,  1896. 
A  mi  on  inai.  preparation.    600  grms.of  sugar  are  dissolved 
in  1  litre  of   ferric  chloride  solution   (sp.    gr.  1-049),   and 
diluted  with0-5  litre  of  water.      The  solution  is  then  beat.    I 
to  from  B0° — 100    C,  and  640  c.c.  of  caustic  soda  solution 
(sp.gr.  1-0985)   added,   and   the  whole   evaporated  to  dry- 
i  ess  on  a  water-bath,     A  black,  shining,  amorphous  mass 
is  thus  ol.t. lined.     The   preparation  ir,  soluble  in  three  times 
its  weight  of  water.     The  solution   is  not  precipitated  either 
by  th.    common   mineral  and   organic   acids,   or   by  sabs 
(alum,  sodium  sulphate). — H.  T.  P. 

Ozone,  Impts.  in  Apparatus  for  the  Production  of. 
| Hollow  Electrodes.']  E.  Andreoli,  London.  Eng.  Pat, 
10,372,  May  II,  1896. 

See  under  XI.  A.,  page  726. 

Ortho-Sulphamine  Benzoic  Acid  ["Saccharine"],  Pre- 
paration of.  <i.  Cerckcl,  Paris,  France.  Eng.  Pat. 
15,493,  Jul)  13,  1896. 
An  intimate  mixture  of  ortho-crcsol  and  ammonium 
bisulphite  in  equivalent  proportions  is  heated  for  about 
12  hours,  preferably  in  a  closed  vessel,  to  a  temperature 
not  exceeding  150'  C.  The  mass  is  then  dissolved  in  hot 
water,  and  the  unaltered  crcsol  removed  l\  steam  distil- 
lation. The  toluene  siilphaniiue  remaining  in  the  solution 
is  purified  by  crystallisation  from  water, and  finally  oxidisi  d 
by  potassium  permanganate  in  the  usual  way.  —  II.  T.  P. 
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Albumin-Tannin    Compound  [Astringent] ,   Impts.  m    the 

Manufacture  or  Production  of  an.    YV.  L.  Wise,  London. 

From  Knoll  and  Co.,  Ludwigshafen,   ( iermany.      Eng. 

Pat.  13,281,  June  16,  1896. 

This  improvement  on  the  patentee's  previous  specification 

(this  Journal,   1S96,  470)  consists  in  substituting  for  the 

heating  of  the  washed  precipitate,  the  treatment   of  it  with 

alcohol,  or  an  acid,  or  formic   aldehyde,  any  one  of  which 

will  render   the   albumin-tannin  compound   with  difficulty 

digestible  in  the  gastric  juices  of  the  stomach. — A.  G.  B. 

Pyrocatechin,  Impts.  in  Mono-Alhyl  Ethers  of,  and  in 
the  Production  of  such  Ethers  [Antiseptic  and  Odorant]. 

Chemische    Fabrik    von    Heydeu,    Radebeul,    Germany. 
Eng.  Pat.  10,047,  July  20,  1896. 

Tins  invention  has  reference  to  pyrocatechol-ethyl  ether, 
which  is  described  as  a  hitherto  unknown  substance.  It  is 
prepared  by  heating  under  pressure  a  solution  containing 
pyrocatechoi,  sodium  hydrate,  and  sodium  ethyl  sulphate 
(or  ethyl  chloride,  Sec.}  in  equivalent  proportions.  The 
pjTocatechol  mono-  and  diethyl  ethers  thus  formed  are 
removed  by  steam  distillation,  and  finally  separated  by 
treatment  with  caustic  soda  solution,  in  which  only  the 
monoethyl  ether  is  soluble.  Pyrocatechol-ethyl  ether 
(C6H4.OC;ll,((  )in  crystallises  in  large,  well-developed, 
clear,  colourless  prisms.  It  fuses  readily,  ami  solidifies  at 
26° — 27e  C.  It  boils  at  215' G,  and  is  soluble  in  alcohol  and 
ether,  with  difficulty  soluble  in  water.  Its  odour  resembles 
that  of  thymol.  Ileinisch  (Monatshefte  fur  Chem.  15, 
152)  has  described  a  substance  which  he  supposed  to  be 
pyrocatechoi  monoethyl  ether.  This  supposition  is  stated  to 
be  erroneous. — H.  T.  P. 

New  Perfume  [Ethyl  Homovanilliri],  and  Process  for  the 
Manufacture  of  the  same.  Chemische  Fabrik  von 
Heydeu,  Radebeul,  Germany.  Eng.  Pat.  1 6,1 62,  July  2 1 , 
1896. 

The  new  perfume — ethylhomovanilliu — is  obtained  by  the 
aetiou  of  chloroform  on  an  alkaline  solution  of  homopyro- 
catechol-ethyl  ether.  It  crystallises  from  alcohol  in  colour- 
less  needles,  melting  at  91°  C,  and  possesses  ;m  extremely 
persistent  odour,  resembling,  but  distinguishable  froji,  that, 
of  vanillin.  Ethylhomovanillin  probably  has  the  following 
constitution — 
C0H.,.OC,H5(OH)(CH3)(COH),  [OC2Hs:OH:CH,:COH  = 

1:2:4:5] 
(see  this  Journal,  1896,  614).— H  .  T.  P. 


XXI.-PHOTOGEAPHY. 

PATENT. 

Photographs  in  Belief  in  Gold,  Silver,  and  other  Materiel*; 
Improved  Means  of  Obtaining.  A.  Hill  and  A.  A. 
Barratt,  Surrey.     Eng.  Pat.  15,935,  Aug.  24,  1895. 

This  is  a  process  for  making  USe  of  the  relief  existing  on  a 
bichromated  gelatin  film  for  the  production  of  a  plaster 
matrix,  whence  a  metallic  cast  may  be  obtained  by  electro- 
typy  or  otherwise.  The  special  aim  of  the  present 
specification  is  to  increase  the  ordinary  low  relief  of  the 
gelatin  print ;  this  being  effected  by  cementing  the  exposed 
film  to  a  plate  of  glass  by  means  of  isinglass  dissolved  in 
weak  acetic  acid  containing  also  a  little  celluloid  in  am\l 
acetate,  and  developing  first  with  water,  and  afterwards 
with  1  part  of  citric  acid  in  6  of  water. 

In  the  case  of  portraits  with  a  light  background,  &c, 
false  modelling  is  likely  to  occur,  as  the  original  negative 
indicates  differences  of  colour  as  well  as  of  form.  To 
obviate  this,  either  a  silver  print  is  prepared,  the  necessary 
corrections  made  with  the  brush,  and  a  fresh  negative  taken 
from  it  ;  or  the  first  negative  may  be  kept  very  thin, 
intensified  with,  uranium,  and  "  reduced  "  where  necessary 
with  strong  ammonia. — F.  H.  L. 


XXII  —  EXPLOSIVES,  MATCHES,  Etc. 

PATENT. 

Lucifer  Matches  [Coating  with   Inflammable   Waterprooj 

Mi  i  hire].  Impts.  in.     1'.  Fowler  and  A.  W.  F.  Bower, 
London.     Eng.  Pat.  15,574,  Aug.  19,  1895. 

Tin-  heads  and  part  of  the  stems  of  matches  prepared  in 
the  usual  manner,  are  soaked  in  a  waterproofing  mixture 
such  as  beeswax  and  rosin,  or  paraffin-wax,  or  a  solution 
of  india-rubber,  gutta-percha,  or  shellac,  "  which,  whilst 
absolutely  preventing  them  from  being  injuriously  affected 
by  wet  or  damp,  does  not  interfere  with  their  ready  and 
effective  ignition  when  required."  In  some  cases  the 
waterproofing  material  may  be  incorporated  with  the  com- 
position of  which  the  heads  are  made  ;  and  it  is  also 
suggested  that  the  tips  should  be  dipped  in  a  "  liquid  or 
solid  lubricant,  such  as  oil  or  gn  ase,"  to  reduce  the  liability 
of  adhesion  or  abrasion. — F.  II.  L. 


XX1IL— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Pyrometers  and  their  Errors.     Wiborgh.     Oesterr.  Zeits. 
Berg-u.  Huttenw.  44,  1896,  405. 

Pyrometers  depending  upon  the  unequal  expansion  of 
two  metals  (e.gr.,  spirals  of  silver  and  platinum)  can  onlj- 
be  used  up  to  300°— 400'  G,  on  account  of  changes  in  the 
texture  of  the  metals.  Mercury  thermometers  containing 
nitrogen  can  only  be  used  up  to  450°— 500°.  Air  ther- 
mometers can  be  used  up  to  1,300° — l,10o,  but  are  more 
adapted  for  laboratory  than  for  workshop  use.  Calorimetric 
methods, in  which  a  body  of  known  mass  and  specific  heat  is 
allowed  to  drop  into  water,  are  liable  to  errors.  Substances 
which  melt  at  known  temperatures  can  be  used  for  pyro- 
metric  determinations ;  for  high  temperatures,  only  silver, 
gold,  and  platinum  should  be  employed,  as  the  other  metals 
(and  alloys  still  more)  do  not  fuse  at  constant  temperatures. 
A  mixture  can  be  made  of  quartz,  felspar,  kaolin,  and  marble 
in  definite  proportions,  having  melting  poiuts  between  1,000° 
and  1,800°;  this  can  only  be  used  for  furnaces  which  are 
slowly  heated  up  to  a  definite  temperature.  The  author 
does  not  consider  that  the  pyrometers  of  Siemens  (depending 
on  the  change  of  resistance  of  a  platinum  wire)  and  Le 
Chatelier  (consisting  of  a  thermo-couple  of  platinum  and 
platinum-rhodium)  have  proved  satisfactory  as  practical 
instruments.  Optical  pyrometers,  which  measure  the 
intensity  of  the  light  emitted  by  the  glowing  body,  can  he 
used  for  the  highest  temperatures.  The  best  pyrometer  is 
that  of  Jlesure-Nouel,  which  contains  two  Nicol  prisms 
and  a  quartz  plate.  The  composition  of  the  light  given 
out  by  a  glowing  body  varies  with  the  temperature ;  and 
for  a  given  temperature  the  analyser  must  be  rotated 
through  a  given  angle  to  obtain  the  same  transition  tint 
Finally,  the  author  suggests  the  use  of  an  apparatus  which 
he  calls  a  "  thermophone."  This  contains  an  explosive 
mixture  in  a  fire-resisting  ease  ;  the  time  which  elapses 
before  the  explosion  occurs  is  used  as  a  measure  of  the 
temperature. — I).  E.  J. 

Thermophone,  The :  A  New  Pyrometer.     Wiborgh.     Berg- 
u.  Hiittenm.  Zeit.  55,  257-    259. 

Tin:  apparatus  consists  of  a  fire-resisting  cylinder  (clay, 
graphite,  &c.)  in  which  is  placed  a  closed  metal  capsule 
containing  a  small  quantity  of  an  explosive,  which  detonates 
at  a  constant  temperature.  This  is  placed  in  the  space,  the 
temperature  of  which  is  to  be  determined,  and  the  tem- 
perature calculated  (by  reference  to  empirical  formula:  or 
previously  drawn  curves)  from  the  time  which  elapses 
before  explosion  takes  place.  Temperatures  between  300° 
and  2,000°  can  be  estimated  to  within  +20°.— J.  T.  D. 

Auto-Pneumatic  Stirrer.     II.  Hrearley.     Chem.  News, 
1896,  74,  63. 

In  the  estimation  of  the  total  carbon  in  iron,  the  metal  is 
decomposed  by  copper  ammonium  chloride  solution,  and 
the  deposited  copper  dissolved  in  the  excess  of  the  solution. 
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Hitherto,  either  a  glass  rod  or  a  mechanical  stirrer  has 
been  nsed  Eor  bringing  fresh  portions  of  the  solution  into 
contact  with  the  metal,  but  both  of  these  are  open  to 
objection.  The  author  recommends  agitation  by  a  current 
of  air,  washed  with  lead  acetate  solution  to  free  it  from 
sulphuretted  hydrogen  and  particles  "I  dust,  Sec.  The  air 
is  drawn  through  the  system  of  bottles  or  flasks  by  means 
of  a  Bunsen  water  filter-pump.  The  iron  boring  and 
acidified  copper  solution  (Laugley,  Chem.  News,  69,  4) 
are  placed  in  the  flasks.  When  the  pump  is  started,  there  is 
a  continual  passage  of  air  through  the  series,  which  keeps 
the  solution  in  constant  motion.  With  this  apparatus, there 
is  no  grinding  of  the  carbonaceous  residue,  which  largely 
retains  the  shape  of  the  borings,  and  tints  can  be  easily 
washed  from  the  flask,  and  has  no  tendency  to  run  through 
the  filter,  as  would  be  the  case  with  mechanical  stirring  with 
hard  substances. — A.  S. 

INORGANIC  CHEMISTRY.— QUALIT A  11 VE. 

Iodine,  Detection of  Tracesof,  in  Presence  of  Bromine  and 
Chlorine,  by  means  of  Ozonised  Aldehydes.     K.  Ludwig. 

Her.  1806,  29,  1454—1456. 

The  author  finds  that  all  the  known  aldehydes  possess 
(like  turpentine,  for  example)  the  power  of  absorbing  and 
retaining  oxygen  in  an  active  or  ozonised  condition,  in 
which  state  they  are  able  to  liberate  iodine,  even  from  very 
dilute  solutions  of  potassium  iodide  (1  :  600,000),  and  con- 
stitute a  delicate  lest  for  that  halogen.  The  solution 
(aqueous)  to  he  examined,  should  be  neutral,  free  from 
reducing  bodies  and  sabs  of  mercury,  and  should  not  be  too 
highly  charged  with  salts  of  the  heavy  metals  ;  and  only 
'1 — 5  drops  of  aldehyde  should  be  added  in  order  to  avoid 
reabsorption  of  the  liberated  iodine.  The  latter  may  be 
rendered  visible  by  addition  of  starch-paste,  or  preferably 
by  extraction  with  carbon  bisulphide.  The  presence  of 
l/50,000th  of  potassium  iodide  in  a  saturated  solution  of 
potassium  bromide,  is  clearly  indicated  by  the  above 
means,  although  its  presence  is  not  revealed  by  the  usual 
nitrous  acid  test.  The  preparation  of  ozonised  aldehydes 
is  a  simple  matter.  In  the  case  of  acetaldehyde,  a  few 
cubic  centimetre-  may  be  exposed  to  the  air  in  a  large  flask 
for  an  hour.  Paraldehyde,  propionic  aldehyde,  methyl-pro- 
pionic  aldehyde,  and  phenyl-formaldehyde  should  be  distilled 
(in  small  quantities)  in  a  current  of  air;  or,  with  the  two 
last  named,  it  suffices  to  boii  a  small  quantity  in  a  test-tube. 
Ozonised  aldehydes  retain  their  activity  for  a  considerable 
time  (except  methyl-propionic  aldehyde  i,  but  gradually  be- 
come inert  in  presence  of  water.  For  quantitative  purposes, 
paraldehyde  would  appear  to  be  useful.  A  solution  of 
potassium  iodide  (2  grms.)  in  water  (100  c.c.),  when  dis- 
tilled with  paraldehyde  (6  grms.),  a  current  of  air  being 
drawn  through  the  apparatus  towards  the  end,  wa3  found  to 
be  quite  free  from  iodine.  The  residue  in  the  retort  con- 
sisted of  potassium  acetate. — II.  T.  1'. 


INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

Carbonic  Oxide  in  the  Air,  The  Detection  ami  Estimation 
of.    F.Clowes.     British  Assoc,  Chem.  Sect.,  1896. 

I'uiciM''  .iMile  i  .  when  mingled  with  air  in  suitable 
proportion  and  fired,  produces  explosion.  But  a  far  greater 
danger  arises  from  its  poisonous  nature  when  breathed. 
As  small  a  proportion  a<  111'  per  cent,  in  air  produces 
poisonous  symptoms  in  man.  This  gas  is  introduced  into 
the  air  by  leakage  of  unburnt  water-gas  and  other  gaseous 
fuels,  nuiong-t  which  ordinary  coal-gas  must  be  included. 
It  is  produced  in  the  coal-mine  by  the  tiring  of  certain 
explosives,  such  as  blasting  powder  and  the  n'.tro-cottons  ; 
also  during  an  explosion  of  fire-damp,  and  by  burning  of 
coal  or  gob-fire.  Hence  carbonic  ovule  may  be  frequently 
encountered  in  air,  and  since  it  cannot  be  smelt  or  detected 
by  any  ordinary  tests,  itis important  lo  make  known  recently 
devised  methods  for  detecting  ami  estimating  the  gas. 

Dr.  Haldaue  has  brought  forward  a  method  which 
depends  upon  the  change  in  colour  produced  in  diluted 
blood  when  it  is  shaken  up  with  tin-  gas.     This  is   probably 


the  most  delicate  and  accurate  method  known.  Bnt  it 
requires  some  time  for  its  performance,  and  good  daylight 
is  an  absolute  necessity, 

Other  methods  are  well  known  to  the  chemist  which  are 
not  sufficiently  delicate,  and  require  to  be  carried  out  in 
a  chemical  laboratory. 

'Jhe  author  recommends  the  flame  cap  test  as  being  at 
en.  e  quick  of  execution,  sufficiently  delicate,  and  also  wide 
in  its  range  of  indications.  The  standard  hydrogen  flame, 
0*4 in*  in  height,  g  b  cap  0*5  in.  in  height  in  air  contain- 
ing 0"25  per  cent,  of  carbonic  oxide,  and  the  height  of  the 
cap  increases  as  the  percentage  of  carbonic  oxide  in  the 
air  becomes  larger.  The  only  drawback  of  the  method 
consists  in  the  fact  that  all  combustible  gases  give  flame- 
caps,  and  these  are  indi st i ngui-h.i  1  >lc  from  that  furnished 
by  carbonic  oxide.  Hence  the  flame-cap  test  is  only  suitable 
when  other  combustibl.  ire  known  to  be  absent. 

The  test  may  In-  made  by  introducing  into  the  air  to  be 
examini  d  a  hydrogen  safety-lamp,  such  as  has  been  now- 
adopted  in  delicate  tests  for  fire-damp  and  coal-gas.  since, 
however,  there  might  be  serious  risk  involved  in  entering 
and  breathing  the  atmosphere,  it  is  preferable  to  collect  a 
sample  of  the  air  and  pass  it  over  the  flame,  as  is  done  by 
Mr.  Redwood  in  testing  for  petroleum  vapour.  A  still 
more  simple  plan  will  often  consist  in  pumping  tin-  air  to 
be  tested  over  the  standard  hydrogen  flame  in  a  suitable 
apparatus,  such  as  was  exhibited  by  the  writer.  It  consists 
of  a  small  metal  cylinder  with  glass  front,  within  which  the 
hydrogen  flame  burns,  being  fed  from  a  pocket  cylinder  of 
the  compressed  gas.  The  cylinder  containing  the  flame  is 
mounted  on  a  folding  portable  camera  tripod.  The  air  to 
be  tested  is  drawn  through  a  long  rubber  tube,  by  working  a 
valved rubber  ball  by  the  hand,andis  made  to  passovertne 
hydrogen  flame.  A  black  cloth  is  thrown  over  the  observer's 
head  and  the  flame-cylinder,  so  as  to  enable  the  flame-cap 
to  be  accurately  observed  in  darkness,  and  the  height  of  the 
cap  is  registered  by  shifting  a  bent  wire,  moving  stiffly  in  a 
stuffing  box,  until  it  just  touches  the  tip  of  the  cap.  (in 
removing  the  black  cloth,  the  percentage  of  carbonic  03 
is  then  at  once  read  off  npon  a  scale  on  the  cylinder,  the 
number  standing  opposite  to  the  top  of  the  movable  wire. 

The  flame-cap  test  applied  in  this  way  presents  the 
advantage  of  being  rapid  and  delicate,  and  may  be  applied 
without  any  risk  to  the  operator. 

O.vygcn   by  Absorption,    The   Accuratt    Determination  of, 
with    Alkaline   Pyrogallol   Solution.     F.Clowes.     Brit. 

ASSOC,  lie  in.  Sect. ,' 1896. 

It  was  found  repeatedly  in  the  author's  laboratory  that  dining 
the  absorption  of  oxygen  from  the  Brin  gas.  a  considerable 
volume  of  carbon  monoxide  was  evolved,  although  this  did 
not  occur  in  absorbing  oxygen  from  the  air.  If  the  evolu- 
tion of  the  gas  was  known  to  take  place,  and  the  carbon 
monoxide  was  subsequently  absorbed  by  cuprous  chloride 
solution  before  reading  off  the  residual  nitrogen,  the 
estimation  of  the  volume  of  oxygen  was  correct;  if  tl  is 
precaution  was  not  taken,  the  estimation  was  open  to  Sffl 
error.  Repeated  trials  with  varying  proportions  of 
pyrogallol  and  potassium  hydrate  showed  thai  the  evolution 
of  carbon  monoxide  might  be  entirely  prevented  by  using  a 
sufficiently  large  excess  of  potassium  hydrate.  With  the 
following  proportions  no  fear  id'  this  source  of  error  need 
be  felt,  even  who  pure  oxygen  is  being  absorbed:  — 160 
gnus,  of  potassium  hydrate  and  10  grms.  of  pyrogallol  in 
200  C.C.  of  solution.  Ibis  solution  is  prepared  by  dissolving 
160  guns,  of  potassium  hydrate  in  180  c.c.  of  water  and 
then  dissolving  the  in  gnus.  of  pyrogallol  in  the  alkaline 
solutiou. 

Bone  .lent.    Volumetric  1  ><  termination  if      M.  Homg  and 

i'.  Spitz.     Zcits.  fur  ang.  Chem.  1896,  549 — 5.52. 

Two  methods  are  described:-- 

I.  (o.)  Boric  Acid  (and  Total  Alkali)  in  Alkaline 
Borates. — About  30  grms.  of  the  sample  are  dissolved  in 
water  up  to  1,000  c.c,  and  50  c.c.  of  the  solution  exactly 
neutralised  with  i.\  Hi  'I.  and  methyl  orange  as  indicator. 
The  total  alkali  is  thus  found.  To  the  solution,  which  now 
contains  the  boric  acid  in  the  free  state,  a  few  drops  of 
phenolphthalcin  and  50   e.e.   of  glycerin  are   added,   and 
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titration  continued  with  iX  NaHO  (perfectly  free  from 
C02)  until  the  colour  changes.  If  now  a  further  quantity 
of  glycerin  be  added,  the  solution  will,  as  a  rule,  again 
become  colourless  ;  and  it  is  necessary  to  continue  adding 
alkali  and  glycerin  (10  c.c.  at  a  time)  alternately  until  the 
red  tint  is  no  longer  discharged.  Under  these  conditions, 
the  end-reaction  is  quite  sharp,  and  the  volume  of  alkali 
consumed,  accords  with  the  equation  HotX,  =  2Xall(  >.  i  i 
1  c.c.  of  i\  alkali  =  0-0175  gnu.  B203. 

If  the  sample  contain  carhonates,  the  solution,  after 
neutralisation  with  HC1,  and  prior  to  titration  of  the  Bs<  >.. 
must  be  boiled  under  an  inverted  condenser  to  expel  i '(  I ... 
The  latter,  if  desired  may  be  collected  and  determined  by 
any  suitable  method. 

(6.)  Boric  Acid  hi  Borates  insoluble  in  Water  (_Boracite, 
i§'c). — 2  grins,  of  the  sample  are  boiled  with  a  measured 
excess  of  |,-N  HO  (50  c.c.)  under  an  inverted  condenser 
until  solution  is  effected  and  I'll,  expelled.  The  solutionis 
allowed  to  cool,  neutralised  with  'X  NaHO  and  methyl 
orange,  and  the  boric  arid  finally  titrated  as  under  I.  («)• 

(e.)  Boric  Acid  in  Mineral  Silicates,  Glass,  Src. — The 
finely-powdered  substance  is  fused  with  sodium  and  potas- 
sium carbonates,  the  mass  dissolved  in  water,  boiled  with  a 
slight  excess  of  ammonium  chloride,  and  finally  treated  with 
ammoniacal  zinc  h\  drat.-  solution  to  get  rid  of  the  remaining 
traces  of  silica.  The  filtrate  from  the  latter  is  concentrated 
to  a  small  bulk,  boiled  with  a  slight  excess  of  HC1  to 
eliminate  C02,  finally  exactly  neutralised  (  methyl  orange), 
and  treated  as  described  under  I.  (a  i. 

II.  This  method  depends  on  the  fact  that  tin-  borax 
present  in  a  solution  may  be  measured  by  the  quantity  of 
ammonia  evolved  on  distillation  with  ammonium  chloride 
(Na:Ii4U7  =  21!;0:1  =  2  N  1 1 , |.  Alkaline  carbonates,  if  pre- 
sent,  must  be  destroyed,  which  may  be  effected  by  precipita- 
tion with  silver  nitrate  in  presence  of  ammonium  nitrate. 
In  the  case  of  insoluble  borates  the  finely-powdered  substance 
(15  grins.),  is  boiled  for  1  hour  with  a  solution  of  sodium 
bicarbonate  (lo  grins.),  a  stream  of  CO.,  being  passed 
through  the  liquid  during  the  operation.  By  this  means 
tin- boric  acid  is  extracted,  and  passes  into  solution  as  borax. 
The  liquid  is  then  diluted  to  500  c.e.  and  filtered.  To 
100  c.e.  of  the  filtrate  are  added  4 — 5  grms.  of  ammonium 
nitrate,  and  then  10  per  cent,  solution  of  silver  nitrate  so  long 
as  a  precipitate  forms  (about  60  c.c).  The  whole  is  then 
diluted  to  300  c.c,  mixed,  immediately  filtered,  and  200  c.c. 
of  the  filtrate  distilled  with  about  2  grms.  of  ammonium 
chloride,  the  ammonia  set  free  being  received  in  standard 
acid  in  the  usual  way.  1  c.c.  of  X  acid  =  0*070  grin.  B2(  i 
Test  analyses,  by  both  methods,  yielded  highly  satisfactory 
results. -II.  T.  V. 

Alkali  mill  Vitriol  Works,  Analytical  Methods  for.  1'.  Do- 
briner  and  W.  Schranz.  Zeits.  f.  ang.  Chom.  1806,  453 — 
456. 

I.  Estimation  of  Free  Sulphuric  Anhydride  in  Fuming 
Vitriol. — The  authors  propose  a  modification  of  the  existing 
process  with  a  view-  to  eliminate  the  ordinary  sources  of 
error  due  to  the  use  of  too  little  substance,  errors  in  reading 
the  burette,  and  alterations  in  the  standard  solutions  due  to 
changes  in  temperature. 

The  open  end  of  a  test  tube  is  drawn  out  to  a  fine  point 
and  the  tube  is  then  weighed.  From  6  to  8  grms.  of  the 
vitriol  are  filled  into  this  by  placing  its  pointed  end  in  t la- 
acid  and  warming  the  wider  portion,  and,  after  sealing  off 
the  tip  and  drying  the  outside,  the  tube  is  again  weighed.  It 
is  broken  in  150  c.c.  of  water  contained  in  a  strong  stoppered 
bottle  and  so  much  pure  sodium  carbonate  added  that 
after  boiling  to  remove  the  carbonic  acid,  from  3  to  4  c.c.  of 
normal  acid  are  required  to  render  the  solution  neutral. 
The  indicator  used  is  phenolphthalein.  If  A  per  cent, 
represents  the  total  acidity,  calculated  as  S03,  the  percentage 
of  free  anhydride,  in  the  absence  of  sulphurous  acid,  is 
obtained  by  using  the  formula  — 


9 


444-44. 


II.  Estimation  of  Caustic  Soda. — The  two  methods  in 
use  («)  Determination  of  alkalinity  before  and  after  preci- 
pitation  of  the  carbonic  acid   by  barium  chloride,  and  (A) 


Estimation  of  the  alkalinity  and  carbonic  acid  as  such,  are 
found  to  give  identical  results  if  a  quantitative  filter  paper  be 
used  to  filter  off  the  barium  carbonate.  If  hardened  plaited 
filters  are  used,  the  results  may  come  out  1  to  2  per  cent,  too 
low  by  method  (n),  owing  to  the  absorption  of  alkali  by  the 
paper. 

Sufficiently  accurate  results  are  obtained  by  using 
phenolphthalein  as  indicator  and  titrating  with  normal 
aeid  until  the  colour  vanishes,  then  adding  a  slight  excess 
of  aeid  and,  after  boiling,  titrating  hack  with  normal 
alkali. 

///. — Estimation    of     Sodium     Sulphide     and     Sodium 
Sulphydrate.  —  Sodium    sulphydrate   is    obtained    by    the 
notion  of  sulphuretted  hydrogen  on  sodium  sulphide. 
(1.)  Xa_,S.;iH,(>  +  H.S  =  2XaSII  +  9H20, 
and,  on  the  other  hand,  sodium  sulphydrate  is  reconverted 
into  sodium  sulphide  under  the  influence  of  caustic  soda. 

(2.)  XaSH  +  NaOH  =  Na.,S  +  H.O. 

Fortius  reason  sodium  sulphide,  sulphydrate,  and  caustic 
soda  cannot  exist  in  the  same  solution,  and  the  analysis 
resolves  itself  into  (a)  the  estimation  of  sodium  sulphide 
in  presence  of  sulphydrate,  or  (6)  the  estimation  of  sodium 
sulphide  in  presence  of  caustic  soda. 

(a.)  12  gnus,  of  the  substance  are  dissolved  and  made 
up  to  1  litre  with  water.  25  c.c.  of  this  solution  are  run 
from  a  burette  into  about  45  c.c.  (or  less  if  the  yellow 
colour  does  not  vanish),  1/20  normal  iodine  solution, 
rendered  acid  with  10  c.c.  of  normal  sulphuric  acid  and 
diluted  to  about  150  c.c.  with  water,  and,  after  addition  of 
starch  solution,  the  excess  of  free  hydrogen  sulphide  is 
titrated  back  with  iodine.  The  c.c.  of  iodine  used  x  2  give 
the   percentage    of   Xa;S  +   9H20  =  A  per   cent. ;  this  is 

equivalent  to  —  A  per  cent,  of  total  SH.,  in  the  substance. 

The  alkali  is  obtained  by  dissolving  6  grms.  of  the  pro- 
duct in  water,  boiling  with  excess  of  normal  sulphuric 
acid,  and  titrating  back  this  excess  with  normal  alkali. 
The  sodium  sulpiride  (=  B  per  cent.)  is  got  by  multiplying 
the  acid  actually   used   by   2  ;  the   sulphuretted  hydrogen 

bound  to  sodium  is  therefore  £—  B. 

From  these  values  we  obtain  in  the  substance  B  per  cent, 
sodium  sulphide  and  —  (A  —  B)  per  cent,  free  hydrogen 
sulphide.  This  mixture,  according  to  equation  (1),  corre- 
sponds to(2  B- A)  per  cent.  ofNa2S.9H20  and  -*   (A  -  B) 

per  cent,  of  NaSH. 

(/).)  The  titrations  for  sulphuretted  hydrogen  and  caustic 
soda  are  made  as  above,  giving  respectively,  when  calcu- 
lated to  sodium  sulphide,  V  per  cent.  Xa.,S.9II:0,  and 
V  per  cent.  Na.,S.  911.(4.  From  equation  (2)  it  is  seen  that 
the  mixture  consists  of  U  per  cent.  Na2S.9H20,  and 
|  (V  -  U)  per  cent,  of  NaOH. 

In  this  process  the  presence  of  polysulphides  and 
sulphites  is  not  taken  into  account. — J.  T.  O. 

Nitrites,  A  A"  w  Hear/cut  for  the  Detection  and  Estimation 
of.  M.  C.  Schuyteii.  Chem.  Zeit.  1896,  20,  [75],  722— 
723. 
One  part  of  antipyrine  is  dissolved  in  10  parts  of  10  per 
cent,  acetic  aeid,  and  5  c.c.  of  the  solution  mixed  with  an 
equal  volume  of  the  liquid  to  be  tested.  If  nitrites  are 
present,  a  permanent  green  colour  appears  within  a 
minute  and  is  distinctly  perceptible  for  1  part  of  nitrite  in 
20,000  of  water.  Alkalis,  chlorides,  organic  bodies  such  as 
sugar,  alcohol,  and  phenol,  are,  if  not  too  concentrated, 
without  appreciable  influence.  Oxidising  substances  destroy 
the  colour,  hydrochloric  and  sulphuric  acids  change  it  into 
a  yellow.  For  quantitative  purposes  colorimetric  standard 
solutions  are  prepared,  in  which  the  amount  of  nitrite 
varies  from  1  part  in  1,000 — 20,000  parts  of  water  respec- 
tively.—J.  L.  B. 

Insoluble  Phosphorus  in  Iron  Ores.     C.  T.  Mixer. 
Eng.  and  Mining  J.,  July  4,  1896. 

The  present  method  of  estimating  the  insoluble  phosphorus 
in  iron  ores  is  very  objectionable  owing  to  the  time  and 
patience  required  in  the  fusion  of  the  siliceous  residue  with 
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carbonate  of  soda.  The  author  discovered  by  experiment, 
thai  the  phosphorus  is  tendered  soluble  by  simply  calcining 
the  siliceous  residue.  The  following  method  is  given  :  — 
The  ore  is  dissolved  in  the  usual  maimer  in  hydrochloric 
acid,  filtered  into  the  precipitation  flasks,  and  the  paper  and 
residue  put  into  a  platinum  crucible |  for  ignition.  When 
the  paper  is  burned  off,  the  residue  is  broken  up  with  a 
platinum  rod  is  calcined  at  a  red  heat  a  couple  of  minutes 
longer,  when  it  is  removed  and  placed  in  a  beaker.  A  little 
water  is  added  and  5  or  G  drops  of  hydrochloric  or  nitric 
avid  and  tiie  solution  is  gently  boiled  for  3—5  minutes, 
after  which  it  is  filtered  and  is  then  ready  for  precipitation 
with  ammonium  molybdate.  The  method  is  said  to  give 
practically  the  same  results  as  the  one  now  in  use. — A.  S. 

Thomas  Sla  i.  t  'Urate  Solubility  of.     II.  Dubbers.     Zeits. 
f.  aug.  Chem.  1896,  468—473. 

1'khm  his  investigations  the  author  comes  to  the  conclusion 
that  concordant  results  can  only  be  obtained  by  long 
continued  shaking  of  the  sample  with  an  excels  of  acid 
ammonium  citrate  solution.  This  treatment  is  especially 
necessary  with  strongly  basic  slags,  if  the  analytical 
differences  are  not  to  exceed  the  limit  of  0-  75  per  cent  of 
PA.— .1.  T.  C. 

Palladium  :  Its  Separation  from  Platinum.  Cohn  and 
Fleissner.  Monatsh.  f.  Chem.  17,  361—364. 
The  determination  of  palladium  by  precipitation  with  mer- 
curic cyanide  canuot  be  carried  out  in  presence  of  copper, 
whilst  "its  determination  (and  in  small  quantities  even  its 
detection)  as  iodide  is  vitiated  by  the  solubility  of  the  iodide 
in  excess  of  potassium  iodide  solution. 

The  method  proposed  depends  on  the  different  solubilities 
of  ammonium  platiuichloride.  palladiochloride,  and  palladi- 
chloride,  and  is  carried  out  as  follows :  The  aqua  regia 
solution  of  the  two  metals  is  freed  from  nitric  acid  by 
repeated  evaporation,  10  cc.  of  a  10  per  cent,  solution  of 
ammonium  chloride  added,  and  the  whole  taken  marly  to 
dryness  on  the  water-hath.  To  the  residue  a  few  drops  of 
water  are  added  and  then  excess  of  30  per  cent,  ammonium 
chloride  solution.  After  standing  awhile,  the  precipitate  of 
(Ml,l  ,Pt(  I,,  is  filtered  off,  washed  first  with  ammonium 
ride  solution,  and  afterwards  with  alcohol  (the  first 
washings  being  added  to  the  filtrate),  placed,  with  the  filter. 
while  still  damp,  in  a  porcelain  crucible,  and  incinerated. 
The  filtrate,  containing  the  palladium  as  (  Nil,  i  .l'dl'1 ,,  i- 
slowly  evaporated  down  with  sufficient  nitric  acid;  after 
some  time,  the  bright  red  crystalline  precipitate  of 
(XH,).l'dCl,-,  is  filtered  off,  washed  with  strong  ammonium 
chloride  containing  a  little  nitric  acid,  and  incinerated  like 
the  platinum  salt.  If  the  resulting  palladium  is  bluish 
through  imperfect  reduction,  a  few  moments'  heating  while 
coal-gas  is  directed  into  the  crucible,  will  complete  the 
reduction. 

\  series  of  experiments  with  known  mixtures  of  the  two 
metals  showed  the  method  to  be  accurate,  whatever  the 
relative  proportions  of  the  two.  The  method,  too,  is  clearly 
unaffected  by  the  presence  of  other  metals,  such  as  iron  or 
copper. — J.  T.  D. 

Quantitative  Analysis  l>y  Electrolysis.     M.  Seidenreich. 
Ber.  1896,  29,  1585—1590. 
Tiik  author  investigates,  as  to  their  trustworthiness,  some  of 
the  published  methods  for  the  electrolytic  determination  oi 
metal-  (see  also  this  Journal,  I896j  378).      In  his  experi 
ments,   roughened    (sand-blasted)  platinum   capsules,   and 
circular,    flat    anodes — as    recommended  by  Classen — were 
used.    In  all  cases  the  volume  of  the  electrolyte  was  120  c.c. 
The  currents   are  expressed  in   amperes   per   100  sq.  cm. 

(NDioo).  ,    . 

Iron  (Zeits.  Analyt.  Chem.  28,  342).— Irom  a  solution 
containing  sodium  citrate  and  free  citric  acid,  iron  is 
deposited,  partly  metallic,  partly  dull  in  appearance,  and 
contain-  oc<  luded  carbon.  The  results  obtained  arc,  on  this 
account,  somewhat  high.  The  same  difficulty  occurs  when 
ferric  oxalate  is  electrolysed. 

Copper  (Amer.  Chem.  J.  12,  '-'13>.— A  -pongy  deposit, 
unfit  tor  weighing,  is  obtained  from  a  solution  contaiuiug 
sodium  phosphate  and  phosphoric  acid. 


Cadmium  (Ber.  U,  2048).— Unsatisfactory  results  were 
obtained  from  solutions  containing — (1.)  Normal  acetate; 
(2.)  The  same  plus  acetic  acid;  (;i.)  Sodium  phosphate 
and  phosphoric  acid. 

Silver  (Amer.  them.  J.  12.  Smith). — The  deposit  is 
spongy  from  an  amnionic;,!  -odium  phosphate  solution. 

Molybdenum  (Ber.  11,  2048).  — From  a  solution  of 
ammonium  molybdate,  the  separation  of  molybdenum  (a- 
sesquihvdratc)  is  not  complete,  even  after  'J  -4  days;  more- 
over, during  ignition  of  the  sesquihydrate — prior  to  weighing 
— a  little  is  apt  to  volatilise. 

Uranium  {Amer.  Chem.  J  1,329). —  Electrolysis  of  the 
acetate  yielded  unsatisfactory  results. 

Separations.— Lead  from  Mercury  (Zeits.  anorg.  Chem. 
4r,  -<J7  ). — Fair  results  an- obtained  it  the  solution  contain 
free  nitric  acid,  20 — 30  cc.  of  HN03  (sp.  gr.  1-3— 1-4); 
Current  strength,  XI),,,,,  =  0-2— O'.'i  am 

Silver  from  Lead  (ibid.,  268). —  In  presence  of  free  nitric 
acid,  a  -pongy  deposit  of  silver  is  obtained. 

Copper  from  /.in,-  {ibid.,  269). — In  an  acid  solution 
(1  cc.  ofHNOs,  sp.  gr.  1*4)  very  good  results  ate  obtained, 
providing  the  E.M.F.  be  not  allowed  to  exceed  I "4  volts. 
The  bulk  of  the  copper  i-  rapid]}  deposited  (current  = 
Hi'  ampere)  ;  but  the  separation  requires  for  its  completion 
1 8 — 20  hours. 

Copper  from  Cadmium  (ibid.,  2(18). — A  nitric  acid 
solution  proved  unsatisfactory.  Better  results  were  ob- 
tained in  presence  of  free  sulphuric  acid  (15  c.c.  of  IFSO4, 
sp.  gr.  1-09).  The  E.M.F.  mu-t  net  exceed  I" 85  volts. 
Time  required,  2  I  hours  :   em  rent,  0"03 — 0'07  ampere. 

Silver  from  Copper  (Zeits.  f.  El  2,  812). — 

The  solution  employed  contained  K'.'N.  •_'  grins.;  AgM  1  . 
0'2o  gnu.  ;  CuSi  >..MI  .<  >,  "7  E  m.  j  current  strength, 
0'03 — ()•  In  ampere  ;  F.M.F.,  1  —  1 -4  volts;  time  required. 
13 — 8  hours.  The  results  are  very  good.  By  warming  the 
solution  tu  65  — 70  1  '.  during  electrolysis,  the  time  of 
deposition  may  be.  however,  materially  shortened. 

Silver  from  Zinc. — A  double  cyanide  solution  (Ki  N. 
2-5grms. ;  AgNO  ;.  (I •:!—!>  I  grin.  ;  ZnSI  l47HsO,l  •  11  gnu.) 
yielded  good  results.  E.M.F.,  2  volts;  current,  0-05 
ampere;  time  required,  15 — 22  hours,  or  0  hours  when 
working  at  60  -  To    C. 

Mercury  from  Zinc. — Good  results  are  obtained  from 
a  cyanide  bath  (KCN,  2—3  grms. ;  Hg(  I,,  0-25  grm. ; 
ZnSt  1,711,0,  1  grm.),  but  the  platinum  vessels  are  strongly 
attacked."  F.M.F.,  I ■  6 — 1  ■  7  volts:  current,  O-03 — 0'OS 
ampere;  time,  14  hours. 

Mercury  from  Nickel. — The  solution  as  in  previous 
separation,  but  containing  nickel  ammonium  sulphate 
instead  of  zinc  sulphate.  K.M.F.,  1-2 — 1  •  ti  volts;  current, 
U-oj — 0-09  ampere  ;  time,  '1 — 12  hour-  ;  results,  good. 

H.  T.  P. 

ORGANIC  CHEMISTRY.— QUALITATIVE. 

Pentoses,  Dili   lion  of,  Improved  Method  of  Applying  tin 
Phloroglucinol  Test.      B.  Tollens.      Ber."  1896,  29,  1202 

—1209. 

As  is  well-known,  solution-  of  pentosi  -,  when  heated  with 
hydrochloric  acid  ami  phlorogluciDol,  develop  a  cherry-red 
coloration  and  exhibit  a  characteristic  absorption  spectrum. 
In  presence  of  impurities  (sugars,  &c.),  however,  also 
welding  coloured  'lei ipositlOD  products,  the  pentose  re- 
action may  be  partially  or  completely  obscured.  In  such 
cases  the  author  finds  it  practicable  to  purify  the  red 
nnng  matter  (which  separates  eat  on  cooling)  by 
washing,  and  subsequently  to  examine  its  alcoholic  solution, 
when,  in  presence  of  pentoses,  absorption 

spectrum  becomes  clearly  visible.  I  \  dark  band  extending 
from  1)  to  E,  and  a  fainter  band  in  the  violet,  the  inter- 
mediate blue-green  region  being  comparatively  bright.) 
The  details  are  as  follows: — 5  c.c.  of  the  liquid  under 
examination,  contained  in  a  test-tube,  are  treated  with  .">  c.c. 
nf  HO  (sp.  gr.  1  ■  19)  and  2n — SO  mgrms;  of  phloroglucinol. 
The  mixture  is  gently  heated,  and  immediate!)  viewed  by 
the  spectroscope.  If  no  indication  he  obtained,  the  solution 
is  heated  nearly  to  boiling,  and  alter  2  -:)  minutes,  cooled, 
filtered  through  a  wet  paper,  and  the  precipitate  washed 
2 — 3   times  with   water.      The  residue    (violet-coloured  in 
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presence  of  pentose,  galactose,  &c.)  is  then  dissolved  in 
93  per  cent,  alcohol,  and  the  solution  examined.  The 
principal  sugars  yield,  with  phloroglucinol,  brownish  or 
yellowish  solutions,  and,  in  some  cases,  a  violet  precipi- 
tate j  but  in  DO  case  docs  the  alcoholic  solution  exhibit  any 
trace  of  absorption  bands.  Solutions  of  xylose  or  aiahinosc 
(1:500)  in  urine,  which  gave  no  direct  indications,  still 
afforded  a  distinct  absorption  spectrum  when  examined  as 
above,  the  limit  of  sensitiveness  being  attained  at  a  dilution 
of  1 :  100O  to  2000.  In  presence  of  dextrose,  See.,  however, 
the  reaction  is  somewhat  less  delicate.  The  author  shows 
that  the  common  wines  (clarets  and  Rhine  wines)  frequently 
contain  pentoses,  to  the  presence  of  which,  rather  than  to 
traces  of  unfermented  levulose,  the  "  residual  "  reducing 
power  of  wine  must,  perhaps,  be  ascribed. —  II.  T.  1'. 

Milk,   Estimation  of  the  Freezing  Point  of,  as  a  Means 

of    Detecting    and    Quantitatively  Estimating   Dilution 

with    Water.      II.     J.     Hamburger.      Nederl.    Tijdschr. 

Pharm.  8,  209—215. 

The  freezing  point  of  pure  cow's  milk  apparently  fluctuates 

within  very  small  limits,  namely,  according  to   the  author's 

experience,  between  0-556°  and  0-575°  below  0    C,  the 

average  being  0-561°. 

By  a  determination  of  the  freezing  point,  an  addition  of 
water  may  be  detected  and  quantitatively  estimated  with 
great  accuracy,  as  is  shown  by  the  following  table  : — 


Added 

Added 

Observed 

Quantity  of 

Quantity  of 

Water, 

Water, 

lowering 

calculated 

calculated 

from  the 

on  the 



of  the 

lowering  oi 

average 

the  Freezing 

lowering  of 

Freezing 

Point  in 

the  Freezing 

comparison 

Point  "i 

Point. 

with  thai 

whole  Milk 

of  whole  Milk. 

=  -  0-561    C. 

0 

Per  i  <nt. 

Per  Cent. 

-0-588 

+  5'    11,11 

-0-582 

47 

5-0 

+  10      „ 

-0-500 

10-5 

W9 

+ 15      „ 

-0-476 

11-7 

15-1 

+  20       ., 

0'  nr, 

lilV.1 

20  7 

1  25       .. 

-o-  US 

25-9 

26-4 

—  A.  S. 

Milk,  Congealing  Point  of.     Bordas  and  Genin.     ( 'omptes 
rend.  1896,123,  425—427. 

The  authors  have  determined  the  congealing  point  of 
50  samples  of  cows'  milk,  and  they  find  that  the  temperature 
is  by  no  means  constant,  but  varies  between  —  o-  14'  and 
—  0-56°  with  different  samples.  In  the  case  of  whey  the 
differences  are  greater  still.  These  results  lead  to  the 
conclusion  that  the  determination  of  the  congealing  point 
does  not  constitute  a  satisfactory  method  for  detecting  the 
watering  of  milk.  It  gives,  in  their  opinion,  no  more  in- 
formation than  the  density,  whilst  the  latter  is  more  readily 
determined. — A.  K.  M. 

Aconiiine,  A  Test  for.  J.  Pharm.  Chim.  1S96,  4,  266. 
On  adding  to  a  solution  of  aconitine  a  slight  excess  of 
potassium  permanganate  a  violet,  crystalline^precipitate  is 
produced.  The  presence  of  0- 000025  grm.  may  be  detected 
by  this  reaction.  Cocaine,  hydrastinine,  and  papaverine 
also  give  precipitates  with  the  same  reagent,  but  they  are 
distinguished  by  their  colour  from  that  produced  by 
aconitine. — A.  C.  W. 

Eucaine  Hydrochloride,  To  distinguish  ;  from  Cocaine. 
Bull.  Gen.  de  Therap.  Sec.  Pharm.  1,  499. 
35  c.c.  of  a  solution  of  eucaine  hydrochloride,  gives,  with 
three  drops  of  5  per  cent,  chromic  acid  solution,  aifimmediate 
citron- yellow,  distinctly  crystalline  precipitate.  Hydro- 
chloride of  cocaine  under  similar  conditions  gives  no 
precipitate.  The  addition  of  3  c.c.  of  10  per  cent,  potassium 
iodide  solution  to  5  c.c.  of  1  per  cent,  solution  of  eucaine 
hydrochloride  causes  a  milky  appearance,  and   if  left  for  a 


time  the  whole  solution  becomes  converted  into  a  crystalline 
paste,  due  to  the  formation  of  colourless  scales  of  eucaine 
hydriodide.  Solutions  of  cocaine  hydrochloride  are  not 
affected  under  the  same  conditions.  The  solubility  of 
cocaine  and  eucaine  hydrochlorides  are  widely  different. 
Of  the  former,  1  part  dissolves  in0-7.">  parts  of  water  at 
15°  C,  whilst  1  part  of  the  latter  requires  about  10  parts  of 
water.     (See  this  Journal,  1896,  679.) — A.  S. 

Alloxantin  from  Convicin  obtained  from  /{mud  Beans  mid 
Vetches,  reactions  of.     II.  Ritthausen.     Ber.  1896,   29 

2106.  ' 

•Fukther  reactions  proving  tin-  identity  of  alloxantill 
prepared  from  convicin  and  that  obtained  from  uric  acid 
(see  this  Journal,  1896,  469")  are  :  (1.)  The  formation  of 
murexide  on  evaporating  its ammoniacal  solution.  (2.)  The 
formation  of  uramil  by  boiling  it  with  ammonium  chloride. 
(3.)  The  formation  of  iso-uric  acid  by  heatiDg  it  with 
cyanamide.  This  is  of  some  interest  us  proving  the  occur- 
rence of  derivatives  of  uric  acid  in  the  seeds  of  plants. 

— T.  E. 

ni-rijuw.nl  Oil,  Proof  of  the  Purity  of.     A.  Borntraeger. 

ZeitS.  Anal.'  ( 'hem.  1896,  35,  523, 

See  under  XX.,  page  739. 

ORGANIC  CHEMISTRY.— QUANTITA  TIVE. 

Ethylene,  Estimation  of,  in  Gaseous  Mixtures.   P.  Kritzsche. 

Zeits.  f.  ang.  ("hem.  1896,  456—459. 
The  earlier  methods  of  estimating  ethylene  when  admixed 
with  other  gases  are  neither  simple  nor  satisfactory;  a 
combustion  requires  too  much  time,  whilst  absorption  with 
finning  sulphuric  acid  or  bromine  gives  respectively  the 
total  heavy  hydrocarbons  or  the  unsaturated  compounds 
which  are  present  and  not  the  ethylene  alone. 

The  author  bases  bis  method  upon  the  absorption  of 
ethylene  by  means  of  sulphuric  acid,  and  the  subsequent 
splitting  up  of  the  ethvlsulphurie  acid  thus  formed  into 
sulphuric  acid  and  alcohol,  the  amount  of  which  latter  com- 
pound can  be  estimated. 

The  reaction  is  quantitative  and  for  gases  rich  in  ethylene 
no  difficulties  are  to  be  feared.  The  following  mode  ot 
procedure  is  recommended. 

The  gas,  freed  from  tar,  ammonia,  and  sulphuretted 
hydrogen,  is  made  to  fill  a  glass  cylinder  fitted  at  both  ends 
with  glass  taps  and  of  from  200—300  c.c.  capacity.  Suffi- 
cient concentrated  sulphuric  a.id  for  easj  agitation  is  now 
admitted  into  the  tube  and  shaking  continued  until,  on 
carefully  opening  one  of  the  taps,  no  more  air  enters'  the 
apparatus.  The  acid  is  now  drained  out  anil  the  apparatus 
washed  with  a  small  quantity  of  water  (not  more  than  twice 
the  weight  of  sulphuric  acid  used)  and  the  acid  and  wash- 
ings distilled.  To  this  distillate  a  small  quantity  of  soda  is 
added  and  it  is  then  re-distilled  till  two-thirds"  of  its  bulk 
have  passed  over.  The  absolute  weight  and  specific  gravity 
of  this  second  distillate  are  determined  and  the  quantity  of 
alcohol  calculated  from  Mendeleeff's  figures.  The  best 
results  are  obtained  when  the  alcoholic  content  lies  between 
1  and  2  per  cent. 

For  coal-gas,  &c.  the  method  is  not  so  simple  owin^  to 
the  small  quantity  of  ethylene  present.  To  avoid  "the 
necessity  of  using  large  volumes  of  sulphuric  acid  for 
absorption  the  author  carries  out  the  experiment  at  100° C. 
at  which  temperature  combination  occurs  more  rapidly' 
and  only  employs  sufficient  acid  to  moisten  the  walls  of  the 
slowly  rotating  gas  vessel.  At  100°  C.  the  time  required 
for  complete  absorption  is  about  four  hours,  whilst,  work- 
ing at  ordinary  temperature,  thi  reaction  is  not  finished 
after  20  hours.  The  ethyl  sulphuric  acid  obtained  is 
diluted  and  distilled  as  before,  and  the  successive  distillates 
redistilled  four  or  five  times,  until  a  final  solution  is 
obtained  sufficiently  rich  in  alcohol  for  a  correct  specific 
gravity  determination.  For  coal-gas,  the  absorption  ve'sel 
should  be  500  mm.  long  and  110  to  120  mm.  in  diameter- 
the  concentrated  acid  used  should  be  about  20  c.c,  and  the' 
wash-water  about  40  c.c. 

The  butylene  may  be  removed  from  the  gas  before  filling 
the    tube   by     passing    the    gas    through    a    wash-bottle 
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moistened  with  70 per  cent.  ILSO, — any  propylene  present 
is  estimated  as  >  tin  lene. 

Trials  of  a  volumetric  method  dependent  on  the  spl  tting 
up  of  barium  ethyl  sulphate  in  concentrated  solution  into 
alcohol,  barium  sulphate,  and  free  sulphuric  acid  did  not 
lead  to  sal  actory  results.  The  reason  of  this,  according 
to  the  author,  is  that  the  ethj  lene  absorbed,  exists  partially 
as  ethyl  sulphuric  aria,  and  also  partially  as  alcohol,  in  the 
sulphuric  acid  solution. — .1.  T.  C. 


Thiopheni    in   Benzol,  Rapid   Volumetric    Estimation    of. 

G.  Deniges.  Bull.  Soc.  Chim.  15,  1896,  1064—1065. 
Tins  is  a  development  of  the  method  already  given  (Ball. 
Soc.  Chim.  13,  1895,  537;  this  Journal,  1895,  893,  and 
Bull.  Soc.  Chin).  15,  ISflB,  862)  and  is  carried  out  as 
follows  :  — Mix  in  a  60-— 90-c.o.  flaak,  2  c.c.  of  the  benzol 
under  examination  with  30  c.c.  of  acetone-free  methyl 
alcohol,  and  add  quickly  10  c.c.  of  a  solution  of  mercuric 
sulphate  prepared  by  dissolving  50  grms.  of  red  oxide  of 
mercury  in  200  c.c.  of  pure  sulphuric  acid  and  1  litre  of 
distilled  water.  Close  the  Hash,  shake  and  allow  to  stand 
for  20  minutes,  and  tiltcr  from  the  compound — 

SO<:(HgO)s:Hg.SC4H4. 

Of  the  nitrate  carefully  preserved  from  evaporation,  21  e.c., 
corresponding  to  1  c.c.  of  benzol,  are  put  into  a  litre  flask 
together  with  350  c.c.  of  water,  15  c.c.  of  ammonia,  10  c.c.  of 
potassium  cyanide  solution  (equivalent  to-^X  silver  nitrate), 
and  5  or  6  drops  of  a  20  per  cent,  potassium  iodide 
solution.  The  turbidity  due  to  the  separation  of  the  benzol 
disappears  on  Bhaking  or  on  slightly  warming  the  solution, 
and  decinormal  silver  nitrate  is  added  to  the  clear 
liquid  until  a  permanent  opalescence  is  produced.  If  n  be 
the  number  of  c.c.  of  silver  nitrate  required,  then  the  amount 
of  thiopheue  x  contained  in  a  litre  of  the  given  benzol  is 
j-  =  2-s  (n  —  0-3).  If  the  benzol  contain  more  than 
25  grms.  of  thiophene  per  litre,  ouly  1  c.c.  should  be  taken 
for  the  test.— T.  A.  I.. 


Sugar.  Estimation  of,  in  the  Beetroot.     II.  Pellet. 

Rev.  de  Chim.  Indust.  1896,  7,  233—237. 

THE  aqueous  method  of  extraction  is  only  adapted  for 
material  resulting   from  conical   raspers.       The    normal    or 

double  the  n ial    weight  of  pulp  is  placed  in  a  suitable 

extractor,  provided  with  a  tap,  and  hot  or  cold  water  allowed 
to  percolate  slowly  through  the  mass.  The  extract  is 
received  in  a  200-CC.  flask,  a  few  c.c.  of  basic  lead  acetate 
are  added,  and  the  whole  made  np  to  volume  at  the 
ordinary  temperature.  It  is  generally  advisable  to  extract  a 
second  time. 

The  method  of  hoi  aqueous  digestion  is  suited  for  the 
examination  id'  fresh  diffusion  cossettes  and  of  finely 
divided  beetroot  pulp.  The  normal  or  double  the  norma! 
weight  of  pulp  is  introduce, 1  into  a  200-e.c.  2a.sk  of  parti- 
cular shape.  5  to  15  e.c.  of  basic  lead  acetate,  and  180— 
190  c.c.  of  water  are  added,  and  the  contents  of  the  flask 
heated  in  a  water  bath  from  so  — 85°  < '.  for  1  to  1  '.  hours, 
according  to  the  quantity  of  pulp.  The  mixture  is  then 
cooled,  made  up  to  '-'on  c.c,  filtered,  and  polarised. 

In  the  rapid  cold  aqueous  extraction,  the  lormal  weight  is 
placed  with  water  in  a  200-c.c.  flask.  5  to  8  c.c.  of  basic 
[ead  acetate  are  added,  the  contents  made  up  to  volume, 
then  filtered  and  polarised  in  a  400-mm.  tube. 

Wbiieicki's  process  consists  in  weighing  out  26*048  grms. 
of  fine  pnlp,  and  placing  this  amount  in  an  ungraduated 
vessel  of  150  c.c.  capacity,  provided  with  a  tightly-fitting 
cover.  77  c.c.  of  water  containing  from  5  to  7  c.c.  of  basic 
lead  acetate  are  added,  then  shaken,  filtered,  and  polarised. 
after  addition  of  one  or  two  drops  of  acetic  add.  Ledocte 
has  modified  and  accell  rated  this  method  by  using  metal 
Capsules    provided    with    covers,    into    winch    the    pulp     is 

directly  weighed.  177  c.c.  of  water  containing  basic  lead 
acetate  are  delivered  from  ■■<  pipette;  the  mixture  is  well 
shaken,  filtered,  and  polarised.  In  adding  77  or  177  C.C  of 
water,  allowance  is  made  for  the  average  quantity  of  juice 
contained  in  beetroot  pulp,  and  the  volume  is  thereby  at 
once  adjusted  to  Inn  or  200  c.c. — J.  L.  B. 


Phosphoric    Arid.    Estimation    of,    in    Medicinal    Wines. 
V.  Glaserand  K.  Muhle.     Chem.  Zeit.  1896,  20,  723. 

100  C.C.  of  the  wine  are  place  1  in  a  250-CC.  Bask,  and 
.  tporated  over  wire  gauze  to  a  syrnpy  consistency.  It  i ~ 
allowed  to  cool,  25  e  c.  ofstrong  nitric  acid  added,  and  heated 
with  a  small  flame  until  the  reaction  sets  in.  .vhieh  then  con- 
tinues without  further  warming.  When  the  evolution  of  gas 
has  ceased,  75  c.c.  of  strong  nitric  acid  arc  added,  and  the 
mixture  is  heated  as  before;  the  evaporation  proceeds 
rapidly  nearly  to  dryness  without  explosive  violence  or 
sparling.  lo  c.c.  of  concentrated  sulphuric  acid  and  a 
small  quantity  of  mercury  are  added  to  the  cooled  liquid  id 
tin-  flask  :  on  warming,  the  clear  liquid  is  darkened  by  the 
carbonisation  of  incompletely  decomposed  organic  matter, 
and,  it  necessary,  the  oxidation  may  be  hastened  by  heating 
with  a  fuller  flame.  After  a  few  minutes,  the  decomposil 
of  the  organic  matter  is  completed — a  stage  indicated  by  I  hi 
clear  colour  of  the  liquid  ;  it  is  cooled,  the  Basil  filled  up  to 
volume,  filtered,  and  100  c.c.  of  the  filtrate  (  =  40  c.c.  of  wine) 
neutralised  with  ammonia  before  determining  the  phosphoric 
arid  by  the  molybdenum  or  citrate  method. 

The  decomposition  can  also  be  effected  by  concentrated 
sulphuric  acid  and  mercury,  or  sulphate  of  copper ;  the 
method  is,  however,  slower,  as  the  sulphuric  acid  occasions 
a  puffing-up  of  the  i  barred  sugar. — J.  I..  11. 

Cheese,  Chemical  rnvesligation  of,  Composition 
A.  Stutzer.     Zeits.  anal.  Chem.  1896,  35, 
1.    Thr    Total   Nitrogen    was   determined    by    Kjeldahl's 
method  in    10  grms.    of   a    mixture  of  100  grms.   ofchei 
and   loo  grins,  of  washed,  ignited,  and  sieved  sand. 

2.  Nitrogen  as  Ammonium  Salts  was  determined  by 
distilling  a  quantity  of  the  sand  mixture,  containing  5  grins, 
of  cheese,  with  200  c.c.  of  water  and  barium  carbonate.  If 
magnesia  or  magnesium  carbonate  (which  usually  contains 
some  oxide)  be  used  in  this  process  too  high  results  are 
obtained,  because  of  the  partial  decomposition  of  amides. 

3.  Thr  Nitrogen  en  the  Form  of  Amities  is  obtained  by 
shaking  the  same  amount  of  the  sand  mixture  with  150  c.c. 
of  water  lor  15  minute-,  allowing  to  stand  15  hours,  adding 
100  c.c.  dilute  sulphuric  acid,  and  then  phosphotungstic  acid 
acid  so  long  as  a  precipitate  appears.  The  precipitate  is 
washed  with  dilute  sulphuric  acid  uutil  the  filtrate  amounts 
to  oho  C.C,  in   Jon  e.c.  of  which  the  nitrogen   is  detenu 

l.v  subtracting  From  this  the  nitrogen  found  as  ammonium 
sab-,  i  lj.it  present  as  amides  i-  obtained:  topper  hydroxide 
is  not  adapted  to  the  separation  of  albumins  when  pan- 
creaspeptone  (the  peptone  of  Kiihu)  is  present,  since  this 
is  only  partially  thrown  down.  Phosphotungstic  acid  set  ve- 
in separate  casein,  albumin,  a!  >P*P- 
tone  from  the  worthless  tyrosiu,  leucin,  and  othei  amides, 
and  from  the  ammonium  salts. 

4.  Indigestible  Nitrogenous  Substances.  —  The  mucous 
membrane  of  Beveral  fresh  pigs'  stomachs  was  cut  into 
small   pieces,    p  iced   in   a  flask,   and   for   everj    stomach 

5  litres  of  water,  100  c.c.   of  a  hydrochloi  ic  a  eel  itaining 

10  grms.  of  acid,  and  2"5  grms.  of  thymol  dissolved  in 
alcohol  were  added.  After  standing  2  1  hours,  with  occa- 
sional shaking,  the  mixture  was  filtered  in  turn  through 
flannel,  coarse,  and  fine  filter  paper.  If  necessary. 
titration,  so  much  hydrochloric  acid  was  added  that  the 
liquid  conl  ly  H'2    per  cent.      Gastric  juice   thus 

prepared  keeps  for  months  unaltered. 

A  quantity  of  the  Band  mixture  containing  5  grms.  of 
cheese  was  extracted  with  ether,  then  500  c.c.  Or  gastric 
juice  added,  and  the  mixture  warmed  is  hours  iii  a 
thermostat  at  37  — 4o"  ('.  At  intervals  of  about  2  hours, 
5  c.c.  of  a  10  per  cent,  hydrochloric  acid  solution  were 
added  until  the  acid  amounted  to  1  per  cent.  After  filtering, 
the  nitrogen  was  determined  in  the  washed  residue. 
According  to  Kiihu,  treatment  with  pancreatic  extract  can 
be  avoided  by  digestion  for  at  least  4S  hours. 

5.  Nitrogen  as  Albumoses  and  Peptones.— The  same 
amount  of  the  sand  mixture  was  heated  to  boiling  with 
100  c.c.  of  water,  and  the  liquid  poured  off  into  a  50C-C.O. 
flask.  The  extraction  was  repeated  until  the  flask  was 
nearly  full,  then,  after  cooling,  making  up  to  the  mark 
and   filtering,  200  c.c.  of  the   filtrate  were  precipitated  with 
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phosphotungstic   acid   after  adding  dilute  sulphuric  acid  in 
equal  volume. 

6.  Pancreas-Peptone.  —  A  portion  of  the  hot-water 
extract  is  concentrated,  zinc  sulphate  added  in  larger 
quantity  than  the  cooled  liquid  will  dissolve,  then  strong 
caustic  soda  until  the  zinc  hydroxide  redissolves,  finally  a  few 
drops  of  1  percent,  copper  sulphate;  the  biuret  coloration 
iudicates  the  presence  of  pancreas-peptone  A  quantitative 
estimation  is  made  iu  the  manner  described  in  this  Journal, 
1895,  897,  with  the  addition  of  zinc  sulphate  (Bonier, 
Zeits.  anal.  Chem.  34,  563). 

7.  Caseins  and  Albumins. — The  nitrogen  in  this  form  is 
better  found  by  subtracting  from  the  total  nitrogen  the 
amounts  found  in  2,  3,  4,  and  .'>,  and  in  it  directly  from  the 
residue  in  5,  because  the  considerable  quantity  of  sand 
causes  excessive  bumping  in  the  Kjeldahl  flask. 

>.  Separation  of  thi  Caseins  Digestible  with  Difficidty, 
and  Albumins  from  thi    Easily    Digestible.  —  In  order   to 


:n  comparable  results,  the  quantities  of  nitrogen  in  the 
tbrni  of  insoluble  but  digestible  casein  and  albumin  and  of 
the  gastric  juice  must  be  constant.  a-  also  the  acidity  of  the 
liquid  and  the  temperature  and  duration  of  digestion.  In 
each  experiment  so  much  of  the  sand  mixture  was  taken  that 
0-15  grm.  nitrogen  in  the  form  of  digestible  casein  and 
albumin,  was  present.  150  c.c.  of  acid  gastric  juice,  343  c.c. 
of  water,  and  7  c.c.  of  10  per  cent,  hydrochloric  acid  were 
added.  The  acidity  of  the  whole  liquid  was  exactly  0'2 
per  cent.,  the  temperature  was  kept  at  :;7  — 40c  t '..  and  the 
experiments  lasted  30  or  GO  minutes.  Before  mixing,  the 
liquids  were  warmed  to  40°.  At  intervals  of  5  minutes  the 
liquid  was  well  stirred.  At  the  conclusion,  the  whole  liquid 
was  placed  iu  two  large  rapid  folded  niters  and  a  part  of 
that  passing  through  in  the  first  five  minutes  used  for  the 
nitrogen  determination. 

The  following  are  the  results  of  the   different  nitrogen 
determinations :  — 
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Cheese. 
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1 

10 
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(      oa-Butter,  The  Iodine  Number  of     V.  Kilsinger. 
/.its.  anal.  Chem.  L896,  35,  517. 
The  high  iodine  numbers  obtained  by  Strohl  (this  Journal, 
1896,  362)  are  possibly  to  be  attributed  to  the  formation  of 
free  aeid>.  -A.  ( '.  W. 

Chocolate,  Estimation  of  Sugar  in.     Rocques.     Ann.  Chim. 

anal,  appliq.  1896,  1,  288. 
15  gums,  of  the  sample  are  broken  up  and  treated  with 
90  c.c.  of  water  at  40°  C.  until  the  fat  has  melted.  15  c.c. 
of  a  10  per  cent,  solution  of  basic,  lead  acetate  are  added, 
the  whole  filtered,  anil  the  excess  of  lead  removed  by  the 
addition,  to  70  c.c.  of  the  filtrate,  of  20  c.c.  of  20  per  cent. 
sodium  sulphate  and  10  c.c.  of  glacial  acetic  acid.  After  a 
second  filtration  the  sugar  may  be  determined  as  usual. 
The  author  considers  this  estimation  necessary  in  every 
sample  of  chocolate,  for  the  material  can  only  be  properly 
valued  according  to  the. proportions  of  the  other  ingredients 
present  after  the  sugar  has  been  deducted. — ]•'.  II.  L. 

Alkaloid  Solutions,  Use  of  Iodine  Solutionsfor  the  Titration 
of.  C.  Kippenberger.  Zeits.  anal.  (hem.  1896,  35, 
[4  and  5],  422. 

After  an  investigation  of  the  precipitation  of  the  alkaloids 
by  iodine  solutions  in  the  preseuce  of  different  salts  and 
acids,  the  following  conclusions  tire  drawn  : — 

(I.)  The  alkaloids  in  aqueous  solutions  can  be  volumetrically 
determined  by  a  potassium  iodide  solution  of  iodine  of  any 
strength,  the  best  being  T>-X  or  ^gS,  if,  at  the  same  time. 
the  iodine  solution  is  standardised  against  a  weighed  quantity 
of  the  alkaloid  ;  for  the  reaction  does  not  occur  in  accordance 
with  the  equation — 

A1K.HC1  +  KI  +  I,  =  A1K.HT.L,  +  KCI, 

but  some  of  the  free  iodine  is  used  in  forming  the  alkaloid 
hydriodide,  and  hence  more  iodine  is  taken  up  than 
corresponds  to  this  equation. 

(2.)  The  salts  of  strychnine  and  brucine,  on  the  contrary, 
behave  according  to  this  equation  in  preseuce  of  excess  of 
potassium  iodide,  and  2  atoms  of  iodine  correspond  to  1 
molecule  of  alkaloid.  A  3--N  iodine  solution  in  6 — 8  per 
cent,  potassium  iodide  should  he  employed. 


-A.  C.  W. 

(3.)  Morphine  may  also  be  •  Miniated  as  in  ;  2),  with  an 
addition  of  potassium  iodide  or,  better,  bromide.  The  solid 
bromide  is  added  until  a  white  precipitate  appears  ;  then, 
titter  adding  excess  of  iodine  solution,  and  allowing  to  stand, 
the  iodine  excess  i-  titrated  witlt  thiosulphate.  Morphine 
may  also  be  determined  in  the  neutral  sulphate  solution 
after  addition  of  barium  iodide.  Quinine  iu  presence  of 
much  bromide  also  gives  accurate  results. 

(4.)  All  the  alkaloids  can  be  accurately  estimated  by 
dissolving  in  a  known  quantity  of  hydrochloric  or  sulphuric 
acids,  adding  a  solution  of  the  equivalent  quantity  of  silver 
iodide  in  potassium  iodide,  and  then  the  iodine  solution. 
The  silver  iodide  solution  contains  1-0  grm.  AgN03  and 
10  grms.  KI  in  20  c.c;  to  calculate  tin  amounts  to  add 
the  factors,  4  ■  7  and  3  -  5  are  given  for  hydrochloric  and 
sulphuric  acids  respectively.  Thus,  if  0  ■  1  grm.  of  narcotine 
is  dissolved  in  10  c.c.  of  0-58S5  per  cent,  hjdrochloric  acid, 
we  have  0-05885  ■  4-7  =  0-262495  grm.  AgN03,  and  this 
number,  multiplied  by  20,  gives  ',-■>  ;  this  is  the  number  of 
c.c.  of  the  silver  iodide  solution  to  be  added.  The  details  of 
the  process  are  given  in  Zeits.  anal.  Chem.  is;).",,  34,318, 
and  35,  [1],  10 — 27;  this  Journal,  1896,  223.  Quinine 
being  a  diacid  base.  it<  periodide  is  C20H24N2O2(  111  )2.I4. 

—A.  C.  W. 

Alkaloids,  Quantitative  Isolation  of,  a  New  Method 
suitable  for  Analytical  Use.  C.  Kippenberger.  Zeits. 
anal.  (hem.  1896,  35,  [4  and  5],  4o7. 
The  method  depends  on  the  solubility  of  the  alkaloid 
hydriodide  periodides  in  acetone.  On  adding  to  this  solution 
alkali,  then  acid,  and  sufficient  thiosulphate  to  combine 
with  the  free  iodine,  a  solution  is  obtained  from  which, 
after  evaporation  of  the  acetone  and  addition  of  alkali, 
the  alkaloid  can  be  extracted  by  chloroform.  This  process 
gave  excellent  results  with  weighed  amounts  of  pure 
alkaloids.  In  the  isolation  of  alkaloids  from  corpses,  Sec, 
they  are  usually  obtained  mixed  with  proteins,  amines 
amido  acids,  &c,  which  interfere  with  the  ordinary  alkaloid 
reactions.  The  author's  method,  which  has  been  success- 
fully applied  to  mixtures  like  those  met  with  in  practice, 
is  as  follows : — The  substance,  isolated  in  any  manner,  and 
supposed  to  be  an  alkaloid,  is  dissolved  in  acidified  water  ; 
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the  solution,  made  neutral  or  feebly  alkaline  (under  these 
conditions  proteins  remain  in  solution),  is  precipitated  with 
an  iodine  solution  saturated  with  potassium  iodide,  after 
standing,  the  liquid  is  filtered  through  au  ashestos  filter, the 
precipitate  washed  with  cold  water  and  dissolved  in  pure 
acetone.  The  dark  brown  solution  i-  made  alkal  ue,  and 
then  acid,  and  mixed  with  water;  i(  then  contains  the 
alkaloid  as  acid  salt.  The  acetone  is  driven  ofi  by  a  gentle 
heat  on  the  water-bath,  the  liquid  decolorised  by  a  few  drops 
of  thiosulphate,  and  after  addition  oi  sodium  carbonate  is 
excess,  the  alkaloid  is  extracted  b}  shaking  with  chloroform. 
In  the  case  of  morphine  and  narceme  the  extraction  is 
different  (amyl  alcohol  or  chloroform  from  an  ammoniacal 
liquid  or  chloroform  containing  alcohol  from  a  sodium 
carbonate  solution)-  •  Uucosides  do  not  give  a  reaction  with 
Solution  cf  iodine  in  potassium  iodide.  The  method  for 
obtaining  alkaloids  from  pi. mi  extracts  is  quite  similar, 
except  that  after  acidifying  the  acetone  solution  of  the 
periodide  and  adding  water,  it  is  immediately  shaken  with 
petroleum  ether  of  boiling  point  ISO0 — 50°  C.  ;  this  extracts 
most  of  the  acetone  and  also  impurities  possibly  present  ; 
this  extraction  is  repeated,  ami  the  ether  washed  with  a 
little  acidified  water.  The  alkaloid  so'ution  is  then  warmed 
on  the  water-bath,  thiosulphate  added,  after  cooling,  and 
the  extraction  with  chloroform  takes  place  as  before. 

Generally,  in  heating  to  drive  off  the  solvent  before 
weighing,  the  alkaloid  becomes  brown  ;  this  is  avoided  in  the 
presence  of  alkalis.  The  use  of  ammonia  to  precipitate  the 
base  is  not  advisable,  for,  though  soluble  in  ether,  it  is 
volatile.  The  author  adds  ether  which  has  been  shaken 
with  aqueous  sodium  carbonate  (very  slightly  soluble  in 
ether)  to  the  solvent  used  :  thus  the  browning  is  prevented, 
the  error  introduced  is  negligible  in  view  of  the  varying 
amounts  of  water  of  crystallisation  contained  in  the  alka- 
loids. 

The  method  of  isolating  pure  alkaloids  by  addition  of  acid 
to  their  ethereal  solutions  is  objectionable,  generally  because 
this  will  also  precipitate  salts  of  amide  bases,  and  par- 
ticularly objectionable  when  ammonia  has  been  used  to 
separate  the  free  alkaloid. 

A  Morphine  Reaction. — On  addition  of  potassium  iodide 
solution  of  iodine  to  an  alkaline  hydroxide  morphine 
solution,  there  is  obtained  at  first  a  yellow  coloration,  which, 
by  a  very  gradual  addition  of  iodine,  turns  to  a  grass  greeu, 
the  same  coloration  is  given  by  bromine,  but  not  chlorine. 
Apomorphine  does  not  give  this  reaction, nor  do  codeine 
and  other  alkaloids  :  it  i^  possibly  due  to  an  oxidising  action 
of  iodine. — A.  C.  W. 

Theobromine,  Determination  of,  in  Cacao.     Eminger. 
Forschungsherichte,  1896,  275. 

The  author  first  extracts  vegetable  tat  l.\  digesting  10  grms. 
of  the  iinely-powdere.l  material  with  150  parts  of  petroleum 
spirit;  the  residue  is  then  dried,  and  a  weighed  portion 
boiled  for  about  half  an  hour,  or  until  the  formation  of 
cacao-red  is  completed,  with  loo  c.e.  of  dilute  sulphuric 
aeiil  (3—4  percent.)  in  a  llask  titled  with  a  reflux  condenser. 
The  contents  of  the  flask  are  then  turned  into  a  beaker, 
and,  whilst  hot,  exactly  neutralised  with  the  calculated 
quantity  of  baryta  :  the  whole  is  evaporated  to  dryness 
with  some  sand,  and  the  residue  extracted  in  a  Soxhlet 
apparatus,  with  150  pal  ts  of  chloroform,  for  five  hours  ;  the 
chloroform  is  then  distilled  off,  and  the  reside.'  dried  at 
100°C.  This  residue  is  then  washed  with  not  more  than 
100  c.c.  of  carbon  tetrachloride,  which  dissolves  the  fat  and 
caffeine;  the  theobromine,  being  quite  insoluble  in  carbon 
tetrachloride  at  IS'  ('.,  is  collet  ted  on  a  filter,  dissolved  in 
boiling  water,  the  solution  filtered  and  evaporated,  and  the 
residue  weighed.  By  this  method  the  theobromine  in 
different  kinds  of  cacao  was  found  to  vary  from  l-05to 
2'34  per  cent.,  and  the  caffeine  from  0"05  to  0-86  per 
cent.  Theobromine  is  soluble  in  736'5  parts  of  water  at 
18°  C,  in  136  part-  at  loo  0.  J  in  sis  parts  of  boiling 
absolute  alcohol;  in  'Jl.ono  parts  of  ether  at  17°  ('.;  in 
2,710  parts  of  boiling  chloroform,  and  in  5,808  parts  at 
18°  C.  "  Theobromine  begins  to  sublime  at  220  C.  without 
melting,  whilst  caffeine  sublimes  at  180°  C,  and  begins  to 
melt  at  'J°n    t  '."     Theobromine  is  more  or  less  decomposed 


if  warmed  for  any  length  of  time  with  alkalis,  earthy  oxides, 
or  hydrated  lead  oxide. — A.  S. 

Chloroform,  Analysis  of.     Gay.     J.  Pharm.  Chim.  1896, 
4,  259. 

1.  A  PIECE  of  filter  paper  saturated  with  the  chloroform 
should  dry  completely,  and  the  odour  remain  pleasant  to 
the  end.  The  contrary  indicates  the  presence  of  amyl 
alcohol. 

2.  Shake  6  c.c.  with  :'.  c.c.  of  water  and  test  with  litmus 
paper  ;   this  should  not  be  reddened. 

:;.  Shake  with  an  equal  volume  of  10  per  cent,  silver 
nitrate;  a  white  precipitate  on  standing  indicates  the 
a  of  hydrochloric  acid,  and  a  black  precipitate  on 
boiling,  that  of  aldehyde  or  acetone. 

■l.  To  5  c.e.  add  2  c.c.  <»f  a  solution  of  l  pari  oi  potassium 
bichromate  in  100  of  parts  strong  sulphuric  acid,  and  warn 
gently;  if  alcohol  be  present  a  green  coloration  appears. 
A  quantitative  test  for  alcohol  is  necessary,  shut  0*5  per 
cnt.  may  be  added  to  preserve  the  chloroform.  To  5  c.c. 
add  1  c.c.  of  Mohr's  solution  (i  pari  of  pol  issium  perman- 
ganate and  10  partsof  alcoholic  potash  dissolved  in  2.".  parts 
of  water)  in  suchamanner  that  the  liquids  do  not  mix  ;  then 
shake  whilst  slowly  turning  the  tube,  and  observe  the  time 
between  the  mixture  and  appearance  of  a  green  colour. 

Time  :  f,  minutes Very  pure  chloroform. 

„       2"5    O'Olp  ohol. 

„     35  seconds "'  „  „ 

5        „      0"5 

,.    Less  than  5  seconds  ..  more  than  0*6  .,  „ 

Tine  oirital  irol I'll  ,.  „ 

5.  Shake  violently  10  c.c.  with  an  equal  volume  of  strong 
sulphuric  acid  and  let  stand.     The  mixture  remains  col  out 
less,  even  foran  hour,  if  the  product  is  pure,  but  if  it  becomes 
brown,  the  presence  of  chloro-derivatives  of  ethyl  alcohol 
or  of  the  higher  homologues  is  indicated.      A.  ('.  V7. 

Invert  Sugar.     .1.  Heron.     J.  Fed.  Inst,  of  Brewing, 
1896,  2,  -140. 
See  under  XVII.,  page  731. 

Acetylene,    Limiting   the   Explosict     Proportions  <;/',   and 

I),  deling  ami   Measuring   /he  Gas   in  Air.     ]■'.  Clow.-. 
Brit.  Assoc,  Chem.  Sect.,  1896. 

See  under  II.,  page  701. 

Glue-making  Industry  in  Germany.     II.  Kissling. 
them.  Zeit.  1896,  20,  697. 

Nee  under  XI  V..  />>w<  729. 


XXIY -SCIENTIFIC  &  TECHNICAL  NOTES. 

Phenols  which  are  Insoluble  in  Water,  Action  <>/'  ///. 
Oxidising  Ferment  of  Mushrooms  <»t.  V..  Bourquek>t. 
Comptes  rend.  1896,  123,  423—425. 

SEE  also  this  Journal,  1896,  683.  In  continuation  of  his 
experiments  on  the  oxidising  action  of  the  ferment  of 
mushrooms,  the  author  now  describes  experiments  with 
ortho-.  meta-,  and  paraxylenol,  with  thymol,  earv.icrol,  and 
H-  aid  0-naphthol.  He  employs  dilute  alcohol  as  the 
solvent,  and  he  shows  that  this  substance  neither  interferes 
with  the  oxidising  action  of  the  ferment,  nor  becomes 
oxidised  itself.  In  all  cases  the  phenols  underwent 
oxidation.  In  the  case  of  o-naphthol,  the  solution  became 
iir-t  violet,  then  blue,  and  finally  deposited  a  dirty  blue 
precipitate.  The  solution  of  jS-naphthol,  on  the  other  hand, 
gave  a  white-  precipitate,  which  gradually  became  yellow  ; 
and  this  difference  may  be  used  to  distinguish  the  two 
isomers.  —  A.  K.  M. 

ene  :  Is  Han  Electrolyte?    G.  Bredig  and  A.  Usoff. 

Zeits.  f.  Klektrochemic,  IS'.tb,  3,  116—117. 

H.  C.  Jones  and  C.  B.  Allen  have  published  measurements 
of  the  molecular  conductivity  of  aqueous  solutions  of 
acetylene,  according  to  which  its  conductivity  is  about  as 
great  as  that  of  an  equivalent  quantity  of  acetic  acid.     This 


Oct.  3i,  1396.]        THE  JOURNAL  OP  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


749 


would  indicate  that  in  solution,  acetylene  suffers  consider- 
able electrolytic  dissociation.  As  the  acid  character  of 
acetylene  rendered  it  likely  that  the  carbon-union  C,  = 
(the  existence  of  which  has  not  yet  been  demonstrated) 
might  make  its  appearance  in  fused  or  dissolved  acetylene 
salts  (carbides),  the  authors  have  studied  the  behaviour  of 
acetylene  and  its  salts  (Ag»C,,  CuC,,  &c).  They  find 
that  the  determinations  made  by  Jones  and  Allen  are 
incorrect.  The  molecular  conductivity  of  acetylene  is 
exceedingly  small ;  it  is  an  exceptionally  feeble  electrolyte, 
and  is  then-lore  one  of  the  weakest  acids.  Thus  the  salts 
of  acetylene  must  be  almost  completely  hydrolysed  in 
aqueous  solution,  as,  indeed,  is  shown  by  the  action  of  water 
upon  calcium  carbide. 

Ethylene  oxide,  like  acetylene,  occupies  a  position  between 
electrolytes  and  non-eleetrolytes  ;  its  molecular  conductivity 
is  vanishingly  small,  and  hence  it  must  be  regarded  as  a 
very  weak  base. — D.  E.  J. 

Vicin,  a  Glucoside.  H.  Ritthausen.  Ber.  1896,  29,  2108. 
"  Vicin,"  a  substance  prepared  from  broad  beans  and 
vetches  by  the  author  20  years  ago,  was  classified  by  Beil- 
steinas  an  alkaloid.  It  appears,  however,  to  be  a  glucoside, 
since  by  boiling  it  with  dilute  sulphuric  acid  a  sugar  is 
formed.  After  standing  for  several  years,  this  crystallised, 
but  could  not  be  obtained  sufficiently  pure  to  be  identified. 
Its  reactions  make  it  probable,  however,  that  it  is  a  mixture 
of  glucose  and  galactose. — T.  E. 


i\m  Books. 


RoSCOE-SCHORLEMMEK"s   LeHRBTJCH    IIK.R  A.TOIll.AMM  III  N 

(  in  sue.  \"on  Sir  Henry  E.  Eoscoe,  I.L.D.,  F.K.S.,  und 
Alexander  Classen,  Ph.D.  2ter  Hand.  3te  Ganzlich 
umgearbeitete  und  vermehrte  Auflage.  Erste  Abtheilung. 
Friedr.  Vieweg  und  Sohu,  Braunschweig.    1S9G.  Price  12* . 

This  is  Part  I.  of  the  Second  Volume  of  the  third  edition  of 
the  Roscoe-Schorlemmer  Treatise  on  Inorganic  Chemistry. 
This  third  edition  is  issued  by  Sir  Henry  Roseoe  in  con- 
junction with  Professor  A.  Classen,  of  Aachen.  It  contains 
432  pages  of  subject-matter,  and,  incomplete  in  itself,  runs 
on  to  page  433,  which  will  follow  in  the  Second  Part.  The 
table  of  contents  is  given  at  the  end  of  the  uncompleted 
volume.  The  pages  of  Part  I.  are  illustrated  with  135  wood 
engravings,  in  most  cases  representing  plant  and  apparatus 
employed  in  leading  technical  processes.  The  subjects 
treated  of  are  chiefly  the  following: — Metals:  Alkali 
Metals,  Ammonium  Compounds,  Metals  of  the  Alkaline 
Earths,  and  Magnesium.  Metals  of  the  Copper  Group: 
Copper,  Silver,  Gold,  and  Aluminium.  Alums:  Phosphate 
and  Silicate  of  Aluminium.  Ultramarine,  (.lu>~.  Porcelain, 
and  Earthenware. 

Detection  and  Estimation  of  Inflammable  Gas  and 
Vapocb  in  the  Air.  By  Frank  Clowes,  D.Se.,  and 
Boverton  Redwood,  F.R.S.K.  Crosby,  Lockwood,  ami 
Sou,  7,  Stationers'  Hall  Court,  Ludgate  Hill.  1896. 
Price  5s. 

8vo  volume,  with  frontispiece  representing  the  "  Methane 
and  Petroleum  Vapour  Flame-Caps  over  the  Standard 
Hydrogen  Flame,"  adapted  by  permission  from  Redwood's 
work  on  Petroleum  and  its  Products.  The  work  begins 
with  a  preface  by  Professor  Clowes,  then  follow  197  pages 
of  subject-matter,  illustrated  with  48  wood  engravings,  a 
bibliographical  list  of  works  of  reference,  the  subjects 
arranged  alphabetically,  and  the  alphabetical  index.  The 
subject-matter  of  the  volume  is  arranged  in  eight  chapters, 
with  an  appendix  to  each.  T!ic~e  chapters  treat  of  the 
following  matters  : — I.  Conditions  of  Explosion  of  Inflam- 
mable Gases  when  they  are  mixed  with  Air.  II.  Historical 
Summary  of  Methods  of  Gas  Testing  used  in  the  Coal 
Mine.  III.  Examination  of  the  Accuracy  and  Delicacy  of 
different  Flame-Tests.  IV.  The  Hydrogen  Flame-Test  for 
Gas.  V.  The  Test-Chamber  :  A  Simple  Apparatus  for 
producing  and  measuring  Flame-Caps.     VI.  Detection  and 


Measurement  of  Carbonic  Oxide  in  the  Air.  VII.  Atmo- 
spheres which  extinguish  Flame  and  which  are  irrespirable. 
VIII.  Detection  and  Measurement  of  Petroleum  Vapour  in 
the  Air. 

Wool  Dveixg.  By  Walter  M.  Gardner,  Head  Master 
of  the  Chemistry  and  Dyeing  Department  of  the  Bradford 
Technical  College.  Part  I.  John  Heywood,  Deansgate 
and  Ridgefield,  Manchester;  29  and  30,  Shoe  Lane, 
Londou,  E.C. ;  22,  Paradise  Street,  Liverpool ;  33,  Bridge 
Street,  Bristol ;  and  1 5,  Briggate,  Leeds.    1896.     Price  2s. 

8\o  volume,  with  preface,  stating  that  the  entire  work  will 
'  be  issued  in  parts,  of  which  the  present  forms  Part  I.  It 
contains  subject-matter  filling  100  pages,  and  illustrated 
with  14  woodcuts.  An  alphabetical  index  concludes  the 
work,  which  is  subdivided  into  four  parts  or  chapters, 
treating  of  the  following  subjects :  —  I.  Wool  Fibre. 
II.  Wool  Scouring.     III.  Wool  Bleaching.     IV.  Water. 


Craue  Import. 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Impost  Duties  ox  Soap  in  South  American 
Countries. 

The  following  statement,  showing  the  rates  of  import 
duty  levied  in  South  American  countries  upon  soap,  has 
been  recently  prepared  by  the  Board  of  Trade  : — 


Countries. 


Import  Duties. 


S  iap  ■ 


Argentine  Republic. 


Paraguay. 


Soap. 


Note. — The  following  additional  duties 
are  leviable: — 5  per  cent,  in  wold, 
destined  for  the  conversion  of  paper 
money :  4  per  cent,  in  paper  money, 
destined  to  the  "Consejo  S.  de  Educa- 
tion " ;  8  per  cent,  in  paper  money, 
destined  to  the  "Consejo  Secundario  y 
Superior." 

VRUGtTAT. 

Soap,  common,  of  all  kinds 

Note.  —  Peso  =  100      centesimos 


(about)  ;  kilogramme  =  2*3  Hi. 


4*. 


("Pays  23  per  cent,  ad 
vol.  under  heading 
<  of  "all  goods  not 
I  specially  enume- 
I    rated." 


f£5  per  cent,  ealcu- 
I  lated  on  the  value 
i  stipulated  in  the 
I     valuation  tariff. 


Pesos.  Bts, 
Kilo,  gross       0    08 


Import  Duties. 

Countries. 

Duty. 

.1'/  Valor*  m 

B 
which  Duty 

is  based. 

Tan- 
Allowance. 

Bkazil. 
Si  iap,  not  perfumed  :— 

i;. 

Kilo.    200 

4(10 

7<rO 

„     1,200 

Per  Cent. 

43      1 
is 

48        f 
48      J 

Cases,  8  per 

cent. 

"  Sapoti  iceos"  "  8  ipolios" 
ami  similar  articles. 

Note. — 1,000  reis  — 1  milreis 
=  2*.  3f/.  (  nominal  value) ; 
kilogramme  =  2'2  lb. 

Tin,  gross. 
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[mi.. 1. 1   lii  111-  on  Soap  is  South  Ameru  uj 
Coustkiks — cont. 


Countries. 


Imporl  I 


Ve\i;, 

Soap,  white,  marbled,  called  Castillo,  Marseilles, 

Do.,  common    

The  bolivar  -  !',,./. .an. I 
10 »  centimes  ;  kilogramme-  =  2'2  lb. 


re  cts. 


Kilo. 


•_'.-. 


CO]    IHBIA. 


Pesos  cts. 
0      20 


( tommou  oil  soap Kilo. 

Common  resin  and  tallow  soap „ 

Si.)  I:.\  :      25  per  rent. 

Reductions:     in  tier   cent,   in    the  Custom- 
houses of  Arucn  and  Weta  i  SO  per  cent,  in 
the  Custom-house  of  Turdaco;  20  per  cent. 
in  the  Custom-house  of  Buenaventura. 
Soap    ii..;  specially  mentioned 

ti'ote.— Pi —  I""  centavos  is.  (nominal 
value),  actual  value  aboul  S».  id.;  kilo- 
gramme —  ~'-  lb. 


I  .  i    i  DOR. 

Sucres  cts. 
Soap,  common Kilo.         0     05+ 

Note. — The  monetary  unit  employed  in 
Ecuador  is  the  sucn  100  :entavos — 
(about  i  is. :  kilogramme  =  2'S  lb. 


Countries. 

\  alue 

on  which 

Rate  ot 

Dutj 

is  levied. 

Import  Duty. 

Bolivia. 

Bolivianos  cts. 

Soup,    common     wiishing,    gross 

Kilo. 

n    12 

30  %  " 

weight. 

Do.,  for  cleani  n                      metal} 

u    30 

...'!'...'. 

n 

n    :;:, 

' 

in      Bolivia     the 

;t  Les  are  calculated 

on  the  official  values  stated 

above. 

.. 

The  monetary  unit  of  Bolivia 

is  the  Boliviano    100  centavos 

=  4s.  i  nominal  value),  actual 

value   2s.   UL  ■  aboul  1  ;  kilo- 

gramme =  'J'-  lb. 

Soles  cts. 

Soles  el  -. 

Si  ap,  common,  ol  all  kin  1 

Kilo. 

11     15 

Kilo.      0    07 

of  whatever  i  irigin. 

Do.,  and  soap  in  cakes,  pi  rl 

„ 

0     40 

in 

common  and  disinfecting  soaps, 

such  us  lar,  carbolic,   phenic, 

and  pitch,  gross  v, 

Do.,  fine    (as  perfumerj  1,  gross 

,, 

0    SO 

40  %  ad  vnl. 

weight. 

.— Tl 

are  calculated  on  i  Ue  official 

values  stated  above. 

Sol  — l1 

valui                       aboul  2«. ; 

kilogramme  =  -  -  lb. 

Chj 

pesi  .v.  ctos. 

common,    for     washing, 

Kilo,  gross  if     La 

:!;.-  Marseilles,  and 

Do.,  for  cleaning  metal  ol 

Kilo. 

n    :;- 

including  w 

Do.,  powdt  n  d,  called  '  I 

,, 

ii     10 

pashing, 

including  wrappings. 

1  >,,                           iluti.-s 

■ 

values  si  ■  1 

;  kilo- 

me      2*2  tb. 

Russia. 

Classification  of  Sheep-dipping  Powder. 

Pond  =  ;)6  lb.  Avoirdupois.     Gold  Rouble  =  3s.  2d. 

Under  an  order  of  August  31,  1896,  Sub.  No.  17.su:). 
Little's  patent  powder  dip  for  the  treatment  of  sheep,  which 
consists  of  powdered  sulphur  with  an  admixture  of  arsenic, 
is  to  pay  duty  under  point  2  of  section  '.'1  of  the  Custi  ms 
tariff,  dutj  .".  copecks,  gold,  per  poud,  and  Little's  non- 
poisonous  fluid,  sheep  dip  under  section  112,  duty  1  rouble 
50  copecks,  gold,  per  poud,  gross,  but  on  condition  that  the 
delivery  oul  of  Customs-houses  and  the  sale  of  the  above 
preparati  us  shall  be  effected  on  the  gen. -nil  basis  estab- 
lished for  poisonous  substances  and  against  prescriptions 
signed  by  veterinary  surgeons.' 

United  States. 

Tariff  Divisions. 

So-called  •'  dead,"  "  tar,"  or  "  creosote"  oil  is  dutiable  at 
25  per  cent,  ad  valorem  under  the  provision  in  paragraph 
60,  Act  of  August  28,  1894,  for  "distilled  oil,"  and  not  as 
carbolic  acid. 

(Enanthic  ether,  otherwise  known  as  pelargonate  of  ethyl 
or  pelargonic  ether,  is  assessed  for  duty  under  paragraph 
17,  Act  of  August  28,  18D4,  as  fruit  ether,  at  2  dols.  per 
pound. 

OFFICIAL  REPORTS. 
Mineral  Statistics  of  thk  United  lirNODOu  ton  ] 995. 

Ironmonger,  October  17 til,  102. 

The  following  is  the  official  general  summary  of  the 
mineral  produce  of  the  United  Kingdom  and  of  the  Isle 
of  Man  for  1895, as  compared  with  1894  : — 


According  bo  Decree  No.  163  of  1893,  tins  dutj  is  increased  bj 
5  centavos.  but  tin  not   subject  to  the  rebati 

.  housesol  Buenaventura  and  Tumaco,  not  tothesurtax 

ol  '-"<  per  cent. 
+  With  an 
X  tocludii  oi  packages. 


iv. i. 


Description  of 

Mineral. 


Quantity. 


Alum  clay  (Bauxite)  . 

Alum  shale 

\  

Arsenical  pyrites 

Barytes 

Bog  ore  

Chalk 

Cherl  and  Bint  

Clays 



i  topper 

Copper  precipitate   .. 

I  par  

Gold  ore  

Granite 

Gravel  and  sand 

Gypsum 



rites 





1  

thertban 
chalk). 

utnber.  .v.-.  .. . 

<  >il  shale 

inn 

Phosphate  <>f  lime  ... 
Plumbago 



Salt 

Sandstone  

Slag 

state  and  slabs 

16  

timated 

vain 

Tin  ore  

I  

U 

Zinc  ore  

Total  valu 


Tons. 

3,972 
1,801 
3,488 
20,656 
7,803 


3,263,768 
188,277,526 

24U 
126 


•  179 
10,5991 


1309 
8,516 

;  966  18 
49 
700 


2335312 


161,673 

in 


12,910 
19 

2l',82i 


Value  at 
the  Mines 

and 
Quarries. 


Quantity. 


£ 
5,618 

48,61 1 
3323 

81,410 
1351 


13,909 

2313 

69 

13,573 


3.190,647 

8,042 

Ms 

266,995 


740 

14,040 

196396 

92 

1,277 


U71366 


Tons. 
10,408 

. 

4,788 

2,951 

21.170 

189,081362 
7,531 

LV.Il 

IS366 

I  "I  I  ITT 
177,892 

•.'.uts 

•li'.s 

Nil 

1 ,273 

2,246365 

15 

500 

|| 

7-Jl 

l!.17;;.-j...4 

133  1326 

131,832 

581,760 

N.I 


l :.  62 

3  10,612 

in 
.. 
67311  17,478 


Value  at 
and 

e 

2,506 
258 

i 
8  785 

WIS 

16.661 

57,231313 

21,912 

2,855 

:>i 

16,581 

547,999 

7 1 ,835 

2,865.709 

Mil 

•16 

1305361 

681 

16389 

661,716 

B75 
1O0 

709,751 
1374,146 


3,529 
2,071 
19,430 





Lb. 
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Summary  of  the  Metals  Obtainable  by  Smelting 

from  the  oitks  in  the  above  table. 


lof 

1894. 

189B. 

i h  scriptioi 

Value  at 

Value  at 

Metal. 

Quantity. 

the 

A  verage 

Market 

Price. 

Quantity. 

the 

Average 

Market 

Price, 

£ 

£ 

Tons 

19,482 

27.263 

Gold 

i.  235 

U.sll 

6,600 

18,520 

Tons 

4,347,472 

1,394,987 

Lead 

29,687 

284,624 

29,000i 

308,7  14 

Silver 

Oz. 

33,313 

280,4341 

Tin   

8,827  - 

604,500 

6,64 

146,780 

tes  . . . 

8,180 

181,029 

101.69S 

Total  ral 

•■ 

11,0SG,945 

11.472.22S 

White  Leah  Trade  and  the  Merchandise 
Makes  Act. 

Board  of  Trade  Journal,  October  1896,  388. 

The  Board  of  Trade  have  received  from  the  London 
Chamber  of  Commerce  copies  of  circulars  which  have  been 
addressed  by  the  Chamber  at  the  instance  of  the  leading 
white  lead  corroders  of  the  United  Kingdom  to  all  the 
buyers  and  users  of  white  lead  in  the  country. 

The  circular,  dated  the  27th  August  last,  states  that 
the  leading  white  lead  corroders  have  resolved  to  support 
the  action  taken  by  the  Chamber  in  this  matter  as  far  as 
lies  in  their  power,  and  to  induce  their  friends  to  adapt  the 
same  course. 

With  this  view,  they  have  decided — 

1.  To  discontinue   the  use  of  the  term   "  best  "  as  a 

trade  description  for  admixtures  of  white  had, 
believing  it  to  be  a  false  and  misleading  description 
within  the  meaning  of  the  Merchandise  Marks 
Acts,  1SS7  and  1891  ; 

2.  To  brand  or  steneil  all   packages,  wooden  or  iron. 

containing  white  lead   admixtures  with   the  word 
Reduced  ":  and 

3.  To  invoice  all  white  lead  admixtures  as  '•  Reduced 

white  lead." 

The  responsibility  for  the  illegal  and  dishonest  practice 
cf  selling  reduced  white  lead  as  ".Genuine  "  (which  might 
be  unjustly  fastened  upon  the  manufacturer  in  the  event  of 
his  having  supplied  reduced  white  lead  without  brand  or 
mark,  and  the  packages  being  subsequently  branded  or 
marked  by  a  second  party  "  Genuine  ")  will,  it  is  hoped, 
by  the  means  proposed  be  brought  home  to  any  who  are 
guilty  of  the  dishonest  practice. 

These  regulations  were  to  come  into  force  on  the  1st 
October  last. 

The  New  Rubber  Industry  in  Lagos. 

(From  the  "  Kew  Bulletin,"  No.  111.) 

The  rubber  industry  of  Lagos  (this  Journal,  1896,  124) 
affords  one  of  the  most  remarkable  instances  of  the  rapid 
development  of  an  industry  that  has  taken  place  in  recent 
years  in  any  British  colony.  It  owes  its  existence  to  a 
wild  plant  which  was  only  discovered  in  Lagos  within  the 
last  two  or  three  years.  It  was  found  to"  be  new  as  a 
source  of  rubber,  although  there  is  now  reason  to  believe 
it  had  yielded  some  of  that  formerly  exported  from  the 
Gold  Coast.  At  the  present  time  Kickxia  rubber  from 
Lagos  has  established  itself  as  a  commercial  article  in 
great  demand.  The  exports  in  January  1895  were 
21,131  lb.,  of  the  value  of  1,2147.  This  was  practically  the 
beginning  of  the  industry.  In  December  1895  the  exports 
bad  increased  to  948,000  lb.,  of  the  value  of  51,188/. 
From  a  recent  return  communicated  to  Ivew  bv  the 
Government  of  Lagos,  the  total  exports  during  the  year 
1895  amounted  to  5,069,504  lb.  (2,263  tons),  of  the  value 
of  269,892/.  This  considerable  industr}-  has  therefore  been 
called    into    existence   within  12  months.     The  rubber  is 


purely  a  forest  product,  and  the  collection  and  preparation 
of  it  have  been  effected  by  means  of  native  labour.  The 
success  of  the  industry  is  another  indication  of  the  un- 
developed resources  of  our  West  African  colonies.  It  is 
only  a  few  years  ago  that  a  somewhat  similar,  though  more 
gradually  developed,  rubber  industry  was  called  into 
existence  at  the  Gold  Coast.  The  origin  of  this  is  given 
in  the  following  extract  from  a  Colonial  Office  Report  on 
the  Economic  Agriculture  of  the  Gold  (oast  in  1889: — 
"  Although  the  youngest  of  our  industries,  the  preparation 
of  india-rubber  is  now  on]\  second  in  importance  to  thai 
of  palm  oil.  Attention  was  lir-t  drawn  to  this  valuable 
,  product  by  Sir  Alfred  Moloney  (now  Governor  of  l.agos), 
when  administering  the  Government  of  the  Gold  Coast 
Colony  in  1882,  by  letters  to  the  local  prc-s.  The  first 
practical  experiments  were  made  by  Mr.  F.  C.  Grant,  of 
i  lape  C  >ast,  whose  example  was  quickly  followed  by  others, 
and  the  undertaking  proving  remunerative,  the  collection 
of  rubber  began  in  every  part  of  the  colony.  The  quantity 
now  produced  annually  ranges  from  30,000/.  to  40,000/.  in 
value." 

During  the  year  189:!  the  Gold  Coast  exported  rubber 
to  the  extent  of  3,395,990  lb.,  and  of  the  value  of  218,162/. 
The   following  table   shows  the  export   of   rubber  from 
Lagos  during  1895  : — 

Export  of  Rubber  from  the  Colon//  of  Lagos  from  1st 
January  to  -Hat  December  1895. 


Month. 

Weight  in  Lb. 

Value. 

21.131 

15,888 

26316 

39,768 

216,916 

268,619 

161,763 

354,990 

673,160 

1,059,158 

983,394 

948,404 

£ 
1.211 

777 
1,419 
2,079 

Maj 

12.577 
22,594 

July 

••50.173 
57,117 
52,803 

51,488 

5,069,504 

269,893 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

The  Anglo-Sicilian  Sulphur  Trust. 

U.S.  Consular  Reports,  September  1896,  227. 

The  American  Vice-Consul  writes  from  Cantania 
August  1,  1896  : — 

The  Anglo-Sicilian  Sulphur  Company,  Limited,  has  been 
established  in  London.  The  capital"  of  the  company  is 
1,000,000/.,  whereof  700,000/.  are  to  be  paid  in  at.  once. 
Having  fulfilled  all  the  requirements  of  Italian  law,  the 
company  entered  into  operation  to-day. 

The  completion  of  the  trust  was  very  uncertain  until  a 
few  days  ago,  because  the  Italian  Parliament  refused  to 
grant  to  the  new  company  exemption  from  the  heavy 
register  and  income  taxes,  which  would  have  amounted  to 
over  100,000/.  Finally,  however,  an  agreement  was  made 
by  which  the  Anglo-Sicilian  Company  has  to  pay  1  lira  per 
ton  on  all  sulphur  exported  from  Sicily. 

The  immediate  consequence  has  been  another  sharp 
advance  of  prices— say  8  to  10  per  cent.— during  the  last 
three  days,  and  the  tendency  is  for  a  further  rise,  especially 
for  delivery  after  the  1st  of  October  next,  from  which  date 
the  Italian  export  duty  of  11  lire  per  ton  of  1,000  kilos, 
has  been  abolished  by  a  recent  law. 

The  United  States  consume  about  one-third  of  the 
Sicilian  production  of  sulphur,  sav  100,000  to  110  000  tons 
per  year,  and  the  higher  prices  for  the  crude  brimston»  will 
therefore  cause  great  injury  to  the  acid  makers  and  the 
other  manufacturers  in  the  United  States. 
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Chemical  Manures  in  Brv/.il. 
Chamber  of  Commerce  Journal,  September  189fi,  167. 

The  Belgian  Consul  at  St.  Paul  reports  that  different 
manures  imported  from  abroad  have  been  low  started  with 

in  the  cultivation  of  coffee,  and  those  who  have  used  them 
have  only  had  congratulations  for  themselves  on  their 
initiative.  To  come  into  general  use  their  cost  must  be 
brought  within  the  reach  of  the  generality  of  planters, 
which  has  not  thus  far  been  the  case.  Brazilian  taxes — 
indirect — have  interfered,  while  most  of  the  planters, 
knowing  little  of  scientific  agricultural  matters,  are  com- 
pletely ignorant  of  the  nature  and  quantity  of  manure  to 
use,  as  well  as  of  the  manner  of  utilising  it  and  the  period 
at  which  it  is  proper  to  spread  it.  This  explains  why  they 
hesitate  to  avail  themselves  of  it,  whilst  it  is  notorious  that 
the  soil  of  man)-  plantations  is  already  exhausted  and 
requires  artificial  fertilisation.  Phosphate  of  lime  is  the 
manure  most  used,  and  Lupton,  rue  S.  Bento  ;  Upton,  rue 
Florencio  de  Abreu  ;  Lion  and  Co.  ;  and  Catnille  Levy,  are 
houses  quoted  by  the  Consul  as  engaged  in  the  sale  of 
phosphates.  To  manufacturers  desirous  of  sending  phos- 
phates, the  Consul  thinks  it  useful  to  make  the  following 
recommendations:  —  (1.)  State  the  price  per  1,000  kilos., 
tlir  phosphate  being  packed  in  full  sacks  weighing  100  kilos. 
each.  (2.)  Send  with  each  consignment  a  rigorous  quali- 
tative and  quantitative  analysis  of  the  substance.  (3.)  As 
far  as  possihle  give  indications  of  the  quantity  it  is  neces- 
sary to  apply  to  each  coffee  plant. 

GENERAL   TRADE  NOTES. 

The  Production  of  Alcohol  in  Argentina. 

According  to  the  Austrian  Handeh  Museum  for  Sep- 
tember 17,  no  industry  has  of  late  years  made  so  great  a 
progress  in  Argentina  as  that  of  the  manufacture  of  alcohol. 
While  in  the  year  1880  492,912  litres  of  alcohol  were  im- 
ported, the  import  of  this  article  feli  in  1887  to  146,135 
litres,  in  the  year  1888  to  24,038  litres,  and  in  1892  amounted 
only  to  11  litres.  During  the  last  three  years  no  alcohol 
whatever  lias  been  imported,  as  the  native  production  is 
not  merely  sufficient  for  the  local  consumption,  but  supplies 
also  more  than  is  needed  by  means  of  the  various  manu- 
factories in  which  alcohol  is  produced,  such  as  maize 
distilleries  and  cane-sugar  factories.  The  existiug  maize 
distilleries  are  now  in  a  position  to  put  out  about  40  million 
litres  of  alcohol,  and  the  cane-sugar  factories  from  10  to  20 
million  litres. 

It  has  been  shown  by  a  recent  German  consular  report 
that  this  alcohol  is  employed  in  the  manufacture  of  liqueurs, 
in  the  raisins  of  the  alcoholic  strength  of  the  natural  wines 
of  San  Juan  and  Mendoza,  which  it  had  hitherto  been 
impossible  to  lay  down,  and  in  the  preparation  of  large 
quantities  of  expensive  wine.  In  the  year  1895  the  eon- 
sumption  of  wine  in  Argentina  amounted  to  some  21  million 
litres,  of  which  scarcely  6  millions  remained  in  their  natural 
condition. 

In  order  to  deal  with  the  serious  over-production  and  the 
consequent  reduction  in  value  of  alcohol,  the  owners  of 
almost  all  the  maize  distilleries  formed  a  syndicate  in  the 
year  1894,  and  pledged  themselves  to  limit  the  production 
of  alcohol  and  to  accommodate  themselves  to  the  condition 
of  tie  market.  But,  in  spite  of  this,  during  the  second 
halt  of  that  year  the  prices  of  alcohol  continued  to  go 
down,  as  the  cane-sugar  factories  in  Tueuman  flooded  the 
market  with  huge  quantities  of  alcohol  prepared  from  cane- 
sugar  and  from  molasses  to.  such  an  extent  that  when  the 
article  came  on  the  market  it  often  did  not  fetch  the  hare 
cost  of  original  production.  This  over-stocking  of  the 
market  with  Tueuman  alcohol  takes  place  with  regularity 
after  the  close  of  the  sugar  manufact  try  in  the  months 
from  July  to  January,  as  the  working  up  of  the  waste 
molasses  cannot  be  undertaken  until  the  price  of  alcohol 

-    higher,    and    the    smallest    sugar    factories    have 

enough  capital  in  hand  to  lay  in  alcohol  for  a  considerable 
time. 

With  regard  to  the  fact  that  the  sugar  factories  buy  no 
raw  mati  rial  for  the  production  of  alcohol,  but  make  it 
themselves  outof  the  material  they  possess,  the  only  possible 
chance    of    a    diminution    of    the    product    .if    alcohol   is  a 


lessening  of  the  expense  of  extracting  sugar.  The  syndicate 
mentioned  above  already  in  the  \  ear  1  s  »;,  monopolised  the 
entire  alcohol  business  of  the  country  by  buying  up  the 
total  amount  of  alcohol  manufactured  in  the  sugar  factories 
at  a  relatively  low  price.  By  doing  this,  the  syndicate 
prevented  the  tender  during  the  months  just  mentioned 
from  being  excessive,  and  continued,  by  means  of  their  own 
restricted  production,  to  obtain  fair  prices. 

Pltolili  thin    OP  QCICKSILVRB    1\    CALIFORNIA, 

The  Engineering  and  Mining  Journal  (New  York)  states 
that  quicksilver  production  in  California  has  shown  this 
vear  a  considerable  increase,  the  total  receipts  at  San 
Francisco  for  the  six  months  ending  with  June  having  been 
18,439  tlasks,  a  gain  of  4,743  flasks,  or  ■'!  I '  6  percent  .  over 
the  first  half  of  1895, and  of  6,033  flasks,  or  IS- 7  per  cent., 
over  ls!)4.  While  these  receipts  gauge  the  rate  of  produc- 
tion very  fairly,  they  do  not  give  the  whole  amount,  as  the 
reports  do  not  include  the  quicksilver  sold  directly  from 
the  mines,  ncr  that  shipped  from  them  to  the  East  by  rail, 
which  does  not  come  to  San  Francisco  at  ali. 

The  larger  output  seems  to  have  been  absorbed  without 
difficulty.  In  addition  to  the  greater  demand  from  the 
California  mines,  there  has  been  a  growth  in  exports  very 
nearly  corresponding  to  that  in  the  production.  The  trade 
with  China,  which  had  been  suspended  for  several  years, 
has  been  renewed,  and  has  aided  materially  in  disposing  of 
the  increased  production. 

Tin  Plates  in  the  United  States. 
Engineering  and  Mining  Journal,  Sept.  26/A,  1896,  289. 

The  growth  of  the  tin-plate  industry  in  the  United  Stales- 
is  illustrated  by  the  fact  that  the  imports  of  tin  from  the 
Straits  direct  for  the  seven  months  ending  with  July  this 
year  reached  a  total  of  9,048  long  tons,  or  more  than  twice 
the  quantity  noted  for  the  corresponding  period  last  Mar. 
This  year  the  United  States  took  29  •  7  per  cent,  of  tin-  total 
shipments  from  the  Straits,  against  151  per  cent,  last  year. 
This  statement  includes  only  the  direct,  shipments,  and 
makes  no  mention  of  the  metal  which  goes  by  way  of 
England  and  Holland. 

While  the  total  till  imports  into  the  United  States  for  the 
earlier  months  of  this  year  showed  a  gain,  the  business 
depression  affected  them  later  in  the  year,  and  the  total  for 
the  seven  months  elapsed  has  been  10,586  long  tons,  against 
14,410  tons  last  year.  Nearly  all  this  decrease  was  in  the 
months  of  June  and  July.  The  imports  of  tin  plates 
decreased  from  294,848.812  lb.  in  the  seven  months  of 
1895,  to  179,386,938  lb.  this  year,  showing  a  decrease  of 
39 •  2  per  cent. 

Ql  AKl/    Sum  . 

Engineering  and  Mining  Journal.  Sept.  r.'M,  1896,  274. 

Quartz  slate,  a  highly  refractory  natural  stone, is  quarried 
at  Criiiiimcndoif,  mar  Strehlen,  Silesia.  It  is.  according  to 
a  recent  German  report,  n  cheap  substitute  for  the  best 
fire-brick.  Quartz  slate  i-  a  mineral  of  grayish-white 
eel,  in-,  and  is  of  rare  occurrence,  the  Crummendori 
quarry  being  the  nnlj  one  in  Germany.  Examined  by 
mean-  of  a  microscope,  it  shows  a  hue  texture  of  sharp 
quartz  molecules,  which  can  only  ha\e  by  tie-  pressure  of 
an  enormously  high  water  column  'neon  brought  into  con- 
nection. The  slate  is  found  in  layers  from  2  in.  to  in  in.  in 
thickness.  It>  high  contents  of  silica  (91  -4  per  cent.)  make 
it  extraordinarily  fireproof,  and  it  can  he  worked  easily  on 
account  of  its  softness.     Quartz  slate  will,  it  is  stated,  last 

il nines  a-  long  as  the  best  fire-brick,  even  if  subjected 

to  the  highest  temperatures,  since  is.)4  it  has  hem  exti  n 
sivelv  used  in  Eastern  Germany,  especially  in  the  manufac- 
turing district  of  Upper  Silesia,  in  Austria-Hungary,  and  in 
Russia,  and  has  recently  been  used  in  the  Rhine  province 
and  W  i  -tphalia  for  cupola,  welding,  and  puddling  furnaces, 
Bessemer  converters,  .Ve. 

Pf.tuolli  m  in  Can  u>\. 
Ironmonger,  October  3rd,  1890,  3. 
The  United  States  predominate  sogreatlj  in  the  American 

production  of  petroleum  that   the  Canadian   output  of   that 
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oil  is  ratherapt  to  be  overlooked.  Statistics  show,  however, 
that  a  very  considerable  quantity  of  petroleum  is  raised  in 
British  North  America,  chiefly  iu  the  province  of  Ontario, 
with  the  town  of  Petrolia  as  the  centre  of  the  oil-producing 
district.  In  the  year  1886  the  total  quantity  of  petroleum 
raised  in  Canada  was  486,441  barrels  (of  35  Imperial  galls. 
each,  equal  to  the  American  barrel  of  42  Winchester  galls.), 
of  which  the  value  was  4:s:,79"  dols.  Ill  1887  the  produc- 
tion was  763,933  barrels,  or  nearly  double  the  quantity  of 
the  previous  year,  but  since  then  the  output  has  not  been 
greatly  augmented,  and  has  been  fairly  steady  year  by  year. 
In  1895  it  «i-  802,574  barrels  (or  about  27,000  barrels  less 
than  inlS'.U),  the  value  being  1,201,186  dols.,  which  was 
the  highest  total  recorded  for  any  one  year  in  the  history  of 
the  industry.  The  lowest  average  price  was  7H  cents  in 
1887,  and  the  highest  1  dol.  4'.i ;  cents  in  1895.  The 
following  table  gives  in  comparative  form  and  in  detail  the 
Canadian  production  in  1S'J4  and  1895  :- 


I 


Product. 


Quantity.  Value. 


Illuminating  oils Imp  G 

Benzine  and  naphtha „         „ 

Paraffin  oils 

Gas  and  fuel  oils 

Lubricating  oils  and  tar  .. .      .,         „ 
Paraffin  wax Lb. 

Total 


11,289,741 

645,031 

1.282,749 

:  ■;:;.;.  ;:i 

1,801,174 

'..•• : 


Dols. 
1,003,973 
54,515 
118,053 
197,193 
74.S09 
119,091 

1,567,134 


Product. 

1895. 

Quantity. 

Value. 

Benzine  and  naphtha .,        „ 

lias  aud  fuel  nils 

Lubricating  oils  and  tar 

Dols. 
10,924,826           1,237,328 

7.US1.717             ^s:..:;i>s 
1,964,228               86,608 
2,218,639               79,589 
2,400,404             205,591 
1,964,228               S6.66S 

Total 

1.11X1,032 

There  is  an  oil  exchange  at  Petrolia,  but  its  operations  are 
decreasing  yearly,  owing  to  the  oil  being  sold  direct  to  the 
refiners  by  the  producers. 

ACETYLLXK    FOR    LIGHTING. 

Chemist  and  Druggist,  October  17th,  1896,  580. 

A  committee,  consisting  of  JIM.  Troo^t  and  Sehutzen- 
berger,  of  the  Academy  of  Sciences,  Professors  Moissan 
and  Riche.  of  the  Patis  School  of  Pharmacy.  MM.  Michel 
Levy,  Bunel,  and  Vieille,  with  seven  assistant  commissioners 
appointed  by  the  Hygienic  Council  of  the  Seine  Department 
to  study  the  preparation  of  acetylene  for  lighting  purposes, 
have  lately  published  the  report.  It  appears,  with  a  post- 
script, in  the  form  of  a  series  of  regulations  issued  by  the 
Prefect  of  Police,  to  whom  notice  must  be  given  by  anyone 
desiring  to  employ  the  new  gas  on  his  premises.  It  must 
not  be  used  in  cellars  or  close  courts,  the  apparatus  must 
he  in  a  light,  airy  place,  and  the  reserve  stock  kept  out  of 
the  sun.  The  liquids  aud  refuse  are  to  be  diluted  with 
water  (1  to  10)  before  being  emptied  into  drains.  Receivers 
of  less  than  10  kilos,  pressure  to  be  tested  by  proprietor, 
and  fitted  with  manometer;  those  with  pressure  above 
15  kilos,  to  be  tested  by  a  Government  engineer  (School  of 
Mines).  Wrought-iron  receivers  to  be  used,  and  tested 
every  three  years  by  the  above-named  official,  who  will 
stamp  them  with  certain  details  as  a  proof  of  examination. 

production  of  c'hlokate  of  potash  at  niagara 
Falls. 

Mr.  O.  E.  Dunlap  describes,  in  a  recent  issue  of  the 
Electrician,  the  works  of  the  Chemical  Construction  Com- 
pany at  Niagara  Falls,  which  are  now,  he  states,  in  operation. 


The  company  have  leased  8  acres  of  land,  which  includes 
permission  to  use  4.000  h. p.  of  electricity;  but  at  present 
they  have  built  but  three  workshops  on  a  small  portion  of 
the  land,  and  are  using  500  h.p.  They  are  making 
chlorates  by  the  Blumbenberg  process,  and  propose  to  make 
chloroform  and  iodoform  later  on. 

In  making  chlorate  of  potash  the  process  is  started  by 
dissolving  the  chloride  iu  five  tanks  of  3,000  galls,  capacity. 
From  these  tanks  the  solution  is  pumped  by  steam  to  the 
upper  floor  of  the  main  building,  where  it  passes  through 
filters,  and  then  into  a  storage  tank  of  4.000  galls,  capacity. 
From  this  tank  the  solution  is  tapped  off  for  use  in  the 
pot-room  on  the  same  floor.  The  main  switchboard  con- 
trolling the  flow  of  the  electric  current  is  on  the  east  side 
of  the  building  and  above  the  transformer  room.  In  addi- 
tion to  this  main  switch,  each  pot  has  a  switch  by  which  it 
can  be  thrown  in  or  out  of  circuit.  There  are  60  pots, 
s  ft.  long  and  4  ft.  or  5  ft.  wide,  made  cf  iron  and  lined 
with  porcelain.  The  pots  are  all  insulated  one  from  the 
other,  and  also  from  the  floor.  In  these  pots  the  chloride 
solution  is  decomposed,  forming  the  chlorate,  which  is 
allowed  to  run  down  to  the  first  floor  into  porcelain-lined 
crystallising  tanks  cr  pans,  then  into  lead-lined  pans,  and 
finally  into  wooden  pans,  shown  in  the  above  illustration, 
after  which  it  is  shovelled  up  aud  thrown  into  a  centrifugal 
dryer.  It  is  next  placed  in  the  dry  room,  where  the 
remaining  moisture  is  removed,  after  which  it  goes  into 
the  packing  room,  where  it  is  put  up  in  100-lb.  kegs  and 
sealed  for  shipment.  From  the  time  the  chloride  solution 
enters  the  pot-room  to  the  time  the  chlorate  is  ready  for 
shipment  about  24  hours  elapse.  The  present  capacity  of 
the  plant  is  about  1  ton  of  chlorate  of  potash  per  day. 

Mr.  Dunlap  describes  the  electrical  equipment,  and  adds 
that  chlorate  of  potash  is  now  made  by  three  electrical 
processes — namely,  those  employed  by  (i.ill  and  Montlauer, 
of  France  ;  by  Franchot  ami  (libbs,  of  Buckingham 
(Canada);  aud  IShtmbenherg's  process  employed  by  the 
Chemical  Construction  Company. 

California!!  Olive  Oil. 

Chemist  and  Druggist,  October  17//i,  1696,  580. 

California^  olives  will  bring  the  State  2,000,000  dols. 
this  year,  or  eight  times  as  much  as  last  year's  crops. 
Part  of  file  olives  only  is  used  for  making  oil,  and  at 
present  it  is  wholly  consumed  locally.  The  largest  olive 
mill  in  the  country  is  in  Pomona,  -ays  Mr.  E.  .1.  Eastman 
in  the  Pharmaceutical  Era.  The  power  is  a  six  horse- 
power engine.  The  grinders  consist  of  two  great  rollers  of 
900  lb.  each,  revolving  in  a  hollow  pan-like  iron  receptacle 
C>  ft.  in  diameter  and  1  ft.  deep.  The  olives  are  run  into 
this  receptacle  to  the  depth  of  several  inches.  The  rollers 
are  started,  and  the  olives  are  ground  into  a  pomace,  like 
Hamburg  steak.  The  pomace  is  then  packed  in  "  bruscoles," 
and  placed  in  a  100-ton  hydraulic  press.  The  pressure, 
which  must  be  gradual  aud  slow,  is  put  on,  and  then  stopped 
till  the  oil  has  been  allowed  to  drip  out  ;  then  a  little  more 
pressure  is  used,  and  this  is  repeated  until  the  oil  has  been 
pressed  out.  As  it  comes  from  the  press  it  looks  like 
black  oil,  or  crude  petroleum,  but  soon  separates,  with  the 
oil  on  top.  It  is  then  put  into  large  tanks,  and  allowed 
to  stand  for  several  weeks,  to  clarify.  Then  it  is  filtered 
through  sand  and  charcoal,  and  lastly  through  white  filter 
paper. 

Denaturing  of   Alcohol  in  France  in  1885 — 1894. 

Zeits.fiir  Spiritusind.  1896,  19,  2S9. 

The  following  figures  represent  the  quantities  of  alcohol 
which  weie  denatured  in  France  in  the  vears  1885  to 
1894:— 


Hectol. 

Hectol. 

1885 

H'.^s", 

1  s:  n  i 

109,842 

|ss,; 

59,196 

1891 

165.742 

1887 

85,401) 

1S1I2 

104,947 

lsss 

1(17.1163 

1893 

106,939 

1889 

108,240 

1894 

120,798 
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The  quantites  of  denatured   spirit  used  for  various  pur- 
poses daring  1890—189  a  as  follows  : — 


1890. 


1891. 


For  heating  purp  ses  . . 

For  lighting  purp 

"For     manufacture     ol 

varnish. 
For     manufacture     of 

hats  and  in  dyeing. 
Tor     manufacture     of 

ether. 
For     manufacture     of 

aldehyde. 
For     manufacture     of 

fulminates,  alkaloids, 

&o. 
Tor  destruction 

sects. 
For  other  purposes 


HI. 

4.1 1 I 
12,470 

432 


3,350 


15,18.7 


1892.        1893.        189*. 


HI. 

15,705 
6,0  - 
11,781 

HI. 
52,509 

1,513 
10,876 

H.. 

1,990 

11.71" 

210 

:;;: 

617 

•J 

IS 

15 

2,517 

1,816 

2,557 

2 

8 

5 

11,534 

11.1".-, 

HI. 
65,826 

1,398 
11,205 

2.219 


IS 
2,601 


— A.  K.  M. 

Manotacture  of  Small  and  Starch  Products 
in  France. 

D.  Sam;.     Z, its. for  Spnitusiiid.  1896,  19,  295— 29G. 

There  are  about  550 — 601)  work*  in  France  in  which 
starch  and  starch  products  are  manufactured.  Of  these, 
4j0 — 500  are  potato-starch  works,  in  the  largest  of  which, 
in  Chalons-sur-Saone,  200,000  kilos,  of  potatoes  can  be 
treated  in  a  day.  There  arc  also  about  seven  works  in 
which  maize  starch  and  four  or  five  in  which  w-heat  starch 
is  manufactured.  In  addition  to  these  there  are  19  glucose, 
20  caramel,  and  four  dextrin  works. 

The  amount  of  starch  manufactured  is  difficult  to  esti- 
mate, but  is  probably  about  1,500,000  to  2,000,000  cwt. 
The  production  and  export  of  glucose,  compared  with  that 
of  German}',  is  as  follows  : — 


Production  in 

France. 

Germany. 

Cwt. 

33.'. 

331,i 

Cwt. 

350,1 

1   from 

France. 

Germany. 

Cut. 

12 1 

22,700 

Cwt. 
57,700 

The  import  duty  in    France  on  It'll  kilos,  of   the  different 

products  is  as  follows  :  — 

Francs. 
Grain  starch  I  amnion) 15 

Potato  si  ir,  h  ii. ■  tule)  '■- 

Glucose M 

8 

—A.  K.  M. 

Mimku   On    uid  Paraffin   [ndustries. 

Krey.     Chem.  Rev.  Fell  a.  liar:  Ind.  3,  174,  186,  198. 

In  considering  the  possibilitj  of  a  petroleum  monopoly 
by  the  Russian  and  American  producers,  the  author  points 
out  that  the  development  of  the  Galician  oil-fields  and  the 
low  price  of  gas  arc  factors  militating  against  the  success 
of  Mich  a  schi 

Turning  to  the  proposed  differential  tariff  on  crude  oil 
to  favour  the  establishment  of  an  oil-refining  industry  in 
Germany,  he  refers  to  the  practice,  latterly  developed  in 
Austria.'  of  defrauding  the  revenue  by  declaring  as  crude 
oil  refined  oil  mixed  with  10  per  cent,  of  heavy  oil,  whereby 
it  acquires  the  appearance  of  the  unrefined  article  ;  and 
expresses   the    opinion    that    whilst    the   proposed   change 


would  benefit  German  industries  but  little,  it  would  prac- 
tically kill  the  brown  coal-tar  oil  and  paraffin  industry  in 
Saxony  and  Thtiringia.  since  the  centres  of  this  industry 
are  not  favourably  situated  for  the  reception  of  imported 
oil,  being  remote  from  the  great  waterways ;  neither  is  the 
plant  adapted  for  the  refining  of  petroleum.  These  cir- 
cumstances, coupled  with  the  insecurity  attaching  to  an 
industry  wholly  depending  on  foreign  countries  for  its  raw 
material,  render  the  projected  change  undesirable  from  au 
economic  point  of  view. — C.  S. 

Tin;  Russian  Drug  Trade. 

Chemist  ami  Druggist,  October  2ith,  609. 

In  view  of  the  possible  abolition  of,  or  considerable 
reduction  iu,  Customs  duties  on  drug-  and  chemicals 
imported  into  Russia,  the  following  table,  taken  from  the 
official  Russian  Customs  statistics,  will  be  of  interest  as 
showing  the  imports  of  the  principal  drugs  aud  chem 
into  that  country  during  1894  and  1895  : — 


Quantities  in 

Value  in 

Thousands  of 

Thousands  of 

Pouds. 

Roubles. 

Poud  =  361b.  Av. 

1894. 

1895. 

1894 

Is;'.",. 

Benzoic   acid    and    cam- 
phor. 
Gums    and    gum-resins, 

41 

38 

122 

308 

351 

341 

7.7311 

7.770 

uiienumerated. 

addruggists' 

5,71" -3 

5,433-3 

13,042 

12,480 

Including  sulphur . . 

1,343 

1,182 

;»,» 

„            borax  

51 

66 

7" 

17 

sal  ammo- 

«i3 

01 

22" 

2-1' 

niac  and  amm 

Chlorides  of  magnesium 

•_"  1 

236 

Is,; 

195 

and  sodium, and  Bpsom 

411 

S99 

90S 

7;'t 

i  laustic  soda  and  p 

i:;.i 

394 

1,1151 

t.s.1 

Bicarbonate  of  snda  ami 

ash. 
Other  salts  of  soda  and 

81 

80 

230 

22; 

305 

333 

167 

54! 

potash. 

!S 

C,7 

28 

Nitric  ami  hydrochloric 

107 

83 

4.Vi 

acids. 

Stas-luit  -alts  

:i!7 

273 

141 

103 

snil 

7;.t 

752 
I'M 
722 

891 

2  is 

:..77.'l 

'121 

200 

1                                                                                      s        .    .    .    . 

6,648 

Cocoa  aud  palm  oils    

200 

192 

942 

s^W 

4-1 

11-3 

4-0 

13-2 

45* 

199 

881 

3,907-1 

ll,7ss 

8,777 

2,551 

2,697 

;;> 

:,:il 

537 

i  n  1 1  ,  i    oi    'in  mo  u.s  in  Germany. 
Chemist  and  Druggist,  October  2ith,  609. 
According  to  offii  '  cs,  the  following  quantities  of 

minerals  and  metals  were  produced  iu  Germany  last  war:— 
Bismuth,  1 ,000 kilos.,  value  7,000  m. ;  cadmium,  7.047  kilos.. 
value  39,238  m. ;  antimony,  924  tons,  value  294,642  in. ; 
irsenical  compounds,  1,788  tons,  value 
393,451  in.  ;  sulphur,  1,819  tons,  value  136,340  m. ; 
sulphuric  acid.  116,239  tons,  value  11,579,483  m.  ;  bydro- 
chlori  627    ton-,    value    120,741    m.  j    nitric    acid, 

1,922    tons,    value    555,4>I9    m.;   muriatic   acid.    -\G41    tous, 
value    157,062    m.;    colouring    earths.   2,059     tons,    value 
I  in. 

[ODINl     M  IM  1  u  Tl  BE    IN    •'  w    K. 

Chemist  and  Druggist,  October  24th,  I 

It  is  well  known  that  enormous  quantities  of 
inning  iodine  arc  gathered  along  the  coast-  of  Japan, 
and  were  it'not  for  the  fact  that  the  manufacture  of  iodine 
from  kelp  i-  scarcely  profitable  in  view  of  the  competition 
of  the  Chilian  product.  .1.4. an  would  no  doubt  be  one  of  the 
principal  iodine-producing  countries.     Iu  fact,  even  under 
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the  present  circumstances,  Japanese  iodine  and  iodides  find 
a  market  locally,  and  have  even  been  seen  in  Europe  in 
commercial  quantities.  A  proposal  lias  now  been  nude  to 
the  Japanese  Government  by  certain  native  chemists  that 
the  Customs  duty  on  iodine  and  iodides  in  Japan  should  be 
increased  to  such  an  extent  as  to  enable  the  Japanese 
industry  to  be  self-supporting. 

A  Fatal  ACETYLENE   EXPLOSION. 
Chemical  Trade  Journal,  October  VAth,  1896,256. 
A  terrible  explosion  occurred  on  ( (ctober  !  7th.  al  the  works 
of  M.  Raoul  Pictet,  136,  Rue   Chanrpiorraet,  Montmartre, 
Paris,  through  the  explosion  of  a  vessel  containing  acetj  lene 
gas.     The  accident  took  place  in  the  gasometer  room,  which 
is  a  special  building  over  30  feet  high,  situated  at  the  back 
of  the  main  portion  of  the  factory,  and  separated  from  it  by 
a  small  courtyard.     Only  two  men  were  in  the   room   at  the 
time,  and  they  were   both  killed  on  the   spot.     They  were 
engaged  in  cheeking  a  number  of  recently  returned  cj  linders 
of  liquefied  acetylene  gas.     It  is  uncertain  how  the  explc 
occurred, but  at  present  it  is  attributed  to  a  niting 

at  the  open  flame  of  a  lamp.  Tin'  wall-  of  the  building 
were  blown  down,  and  the  neighbouring  buildings  were 
damaged.  Near  the  gasometer  room  there  i-  a  -mall  boiler- 
house,  ami  the  stoker  engaged  there  wa-  slightly  wounded 
bj  splinters  of  glass.  In  all  the  other  buildings  of  the 
factory,  the  engine-house,  and  the  storehouses  □  it  a  pane  of 
gla—  was  left  unbroken.  The  courtyards  of  tin-  adjoining 
premises  are  also  all  strewn  with  broken  glass  and  with 
pieees  of  masonry  belonging  to  the  wrecked  gasometer- 
house.  It  i-  astonishing  that  the  gasometer  itself,  which  is 
quite  close,  did  not  also  blow  up.  Had  it  done  so  the 
explosion  would  have  devastated  the  whole  quarter. 

Domestic  Gas  from  By-Pboduct  Ovens. 
Engineering  and  Mining  Journal,  October  17///,  361. 

The  first  of  the  series  of  by-product  coke-oven  plants 
which  it  is  proposed  to  build  on  the  seaboard  will  shortlj  l» 
in  operation  at  Halifax,  Xova  Scotia.  The  ovens  an-  of  the 
Otto-Hoffmann  type,  and  the  company  has  arranged  to 
furnish  both  fuel  and  illuminating  gas  to  the  citj  of  Halifax, 
in  addition  to  manufacturing  coke  and  saving  the  ammonia 
sulphate  and  other  by-products.  At  llii-  plant  of  course, 
(ape  Breton  coal  will  be  used.  It  is  announced  also  that 
plans  are  being  prepared  for  the  larger  plant  which  the 
same  parties,  under  the  organisation  of  the  Mas-aeliu 
Pipe  Line  Company,  purpose  building  near  Boston  ;  but 
work  will  not  lie  begun  until  some  experience  i-  had  at 
Halifax.  At  Boston  it  is  the  intention  to  use  also 
Cape  Breton  coal,  from  the  Dominion  Coal  Company's 
mines. 

The  people  who  are  managing  this  enterprise  are  al-o 
interested  in  the  United  Coke  and  Gas  Company,  which  is 
building  a  large  plant  cf  Otto-Hoffmann  coke  ovens  near 
Pittsburg.  The  projectors  are  confident  that  they  will  be 
able,  in  the  Eastern  plants,  to  find  a  good  market  for  their 
coke,  and  to  reduce  largely  the  cost  of  supplying  gas ; 
especially  fuel  gas,  which  they  expect  to  furnish  on  a  1 
scale  to  the  cities. 

By-PrODUCTS    TN    COKE     MANUFACTURE. 

Engineering  and  Mining  Journal,  October  I7lh,  1896,  369. 

A  calculation  was  recently  made  by  Herr  E.  Hageustoek, 
of  Dahlhausen,  which  should  be  of  interest  to  coke-makers. 
Ho  told  the  members  of  a  German  technical  society  that  in 
the  Rhenish-WestphaVian  district  alone  about  6,000,000  tons 
of  coke  are  now  produced  and  consumed,  for  which 
S,000,000  tons  of  coking-coai  are  required.  If  only  1  per 
eent.  of  ammonia  sulphate  be  regarded  as  recoverable  on 
an  average,  it  will  be  seen  that  a  quantity  of  8n,00J  tons 
of  this  substauce  can  thus  be  recovered  yearly  ;  and,  at  the 
low  price  of  1  mark  per  kilo,  cf  nitrogen,  amounting, 
with  a  20  per  cent,  nitrogen  content  in  the  ammonia  sulphate, 
to  200  marks  per  ton  of  this  salt,  the  total  saving  would 
be  16,000,000  marks. 


S  il    I   1:1:1  I   I,'-    TAB!  1.-. 

Textile  Record,-,;  October  15/A,  1S96. 

(See  this  Journal,  189  I.  to  face  7«:> ;   IS!).".,  609.) 

Mr.  Sauerbeck's  iudex  numbers  tin'  August  and  September 
show  a  considerable  rise  in  the  prices  of  commodities  since 
the  end  of  July,  when  the  lowest  level  ever  recorded  was 
reached.  The  recovery  during  the  two  months  was  from 
•">'.< "  2  to  fil-3,  the  rise  being  ■!■  1,  or  at  the  rate  of  3-54  per- 
cent. The  index  number  still  stands,  however,  below  that 
of  the  whole  of  1895,  which  was  itself  under  the  figure  for 
am  previous  year.  In  the  following  table  the  average 
numbers  for  each  twelvemonth  since  1890,  as  well  as  the 
course  of  the  decline  this  year  to  .Inly  and  the  subsequent 
upward  movement,  art  indicated  :— 

Index  Numbers  of  Commodi 

Year  1891   72       December,  1S95 61'2 

Year  1892    :-        March,1898 60'7 

rear  1893   S8       April,  1896 !0'S 

Year  1894   63        May,1896 60'1 

Yearl8»5    82       J !,1898 .":<'.■; 

July,  1898  5»'2 

August,  is  «; j:e7 

September,  1896  61'3 

BOARD  OF  TRADE  RETURNS. 

SUMMARY    OF    IMPORTS. 


Month  ending  3()th  .September. 


Articles. 


1895. 


£ 

1,444,864 
119,968 
596,68] 

4,319,668 

£ 
1,61  t,57S 

Raw    materials   for   non-textile   in- 
dustries. 

4,541,461 

Total  value  of  all  imports 

30,618,854 

33,111,156 

Summary  of  Exports. 


Articles. 

Month  ending  30th  September. 

1895. 

1890. 

Metals  (other  than  machinery) 

C 
2,480,097 
649,706 
2,696,1  Is 

£ 
2,780,878 

639,278 
2,670,516 

19,461,940 

19,797,080 

Imports  of  Metals  for  Month  ending 
30tii  September. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Copper  :— 

Regains „ 

Iron : — 
Ore „ 

Bolt,  bar,  ic.  ...      „ 
Steel,  unwrought. .      „ 
Lead,  pig  and  sheet      „ 
Pyrites 

S.95S 
6.192 

441,292 

7,105 

707 

8,792 
34,694 

71,640 

73',4'.>5 
5,383 

10.704 
5,685 
5,246 

55 

"7 

1,446 

12.a7:i 

56,504 

64,200 

67,8*7 

5,227 

£ 
57,099 
129.508 
126,809 

288,886 

58,545 

5,882 

'.'2.72a 

£ 

11,122 
154,242 

255.CS4 

296,206 

69.5S2 

17,731 

136,690 

Tin Cwt 

(i,!>20            5,680 
119,980          97,162 
237,903         202.93" 

Other  articles  . .  .Value  £ 

173,718 

152,964 

Total  value  of  metals 

.. 

1,444,S64 

1,614,578 
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Impouts  op  Chemicals  mi  Dykstuffs  fob  Month 

ENDING    30TB    SEPTEMBER. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1S95. 

1896. 

£ 

£ 

11,616 
87,516 

10,288 

-"'.■"►7"i 

8.064 
12,759 

7,949 

Hark  (tanners',  &c.)    „ 

s.l  ci 

Brimstone 

21,764 

42,804 

6,603 

11. "OH 

101,588 

127.102 

Cochineal Cwt. 

306 

686 

1367 

1,641 

Cutch  and  gambler  Tons 

1,782 

1,894 

38,828 

82,960 

Dyes  :— 

, . 

.. 

20,081 

19,898 

Anilin  and  other      „ 

27, ( 

10,046 

1.451 

880 

lo.r.it 

1I.IIHI 

Nitrate  of  potash  .      ,. 

17.186 

24,671 

15.7911 

l'ii.iu; 

1.780 

2365 

20,918 

33.048 

Other  articles . . .  \  alue  £ 

•• 

150,550 

135,013 

Total  value  of  chemicals 

•• 

•• 

419,963 

1511,151 

Imports  of  Oils  for  Month  ending  30th  September. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1S95. 

1896. 

25,066 

7:« 

90  19 

14,664,690 

1,919 

2,268 

27.S1I4 

14,398 

961 

89344 

15,398,970 
2,655 

2,:j7n 
72,187 

£ 
27,<;7I 
27,497 
95.02:5 
273.S21 
3S.306 
35,739 
28,284 
70,240 

£ 
15,694 

Olive Tuns 

81,199 

'.M  sit 

Petroleum Gall. 

Turpentine Cwt. 

Other  articles  ..  Value  t 

276,296 
55, 133 
38,481 
68,269 

99.0NO 

Total  value  of  oils... 

•• 

596,581 

676,216 

Imports   OF    Raw   Materials   for    Xon- Textile 
Industries  for  Month  ending  30th  September. 


Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Bark,  Peruvian  . 

Cwt. 
Lb. 
Cwt. 

Tons 

Cwt. 
Tons 

Cwt. 
Barrels 
Loads 

T  .us 
Value  £ 

1,263 
162,695 
24,757 

4,060 
4,  (25 
8,999 

29,162 

51,6*1 

619 

7,160 

1,289 

6357 

17,854 

64,181 

2,129 

12,742 

29,000 

106,768 

lot..-,nii 

36,169 

275,862 
743367 

3,054 

2,724 
137,628 
32,8  9 

8,176 

23,906 

53,046 

1,030 

1,396 

i.xn 

1,093 

25,081 

78,400 

i. 

12,120 
28,912 
108.512 
97,281 

258,891 

7,324 

£ 

2,128 

60,190 

249,204 

9,581 
24,836 
26,930 

70,212 
125,043 
27,156 

58,484 
18,181 
51,305 
28,689 
68,395 
17.201; 

59,883 
150,102 

27,996 
123.670 

29,074 

67.27 1 

£ 

."..sun 

62,907 

Gum:— 

Gutta-percha  — 

Hides,  raw: — 
Dry 

Manure: — 

108,469 
(.574 

119,775 

12,  "71 

12,450 

6,068 

Nitrati  ofsoda. .. 
Phosphate  of  lime 

8, 175 
36,930 
73,401 

12352 
59,259 

Puln  of  wood  .... 
Tallow  and  stcari 

1 15,266 
27,016 
94,790 
17,428 

Wood  :— 

518,117 
1336348 

56305 

Other  articles  — 

62392 
83037  i 

Total  value 

•■ 

•• 

4,319,668 

1 ,541,461 

Exports  of  Metals  (other  than  Machinery)  for 
-Month  ending  30th  September. 


Articles. 

Quantities, 

Values. 

1S95. 

1896. 

1895. 

1896. 

s.r,  is 

.'-CI 

£ 
34,402 

144.761 
70,103 
52,825 
164,660 
104.462 
1,709377 
83,152 
32,420 
i  i  28$ 
26,799 

£ 

10,992 

sl.919 
58,819 
89,780 
175,771 

lls.192 
1,978.784 

39,055 
76378 
88,296 

Copper  :— 
l  nw  rought. ...      „ 

Mixed  metal 

1  mplements 

Iron  and  steel  . . .    Tons 

Plated  wares  ...  Value  £ 
Telegraph  wires  .       „ 
Tin   Cwt. 

60,106         38,049 
25,196         18,978 
24JS71          16,298 

269346       314736 
2,730           8,730 
.. 

7,833         12,048 
12,204  I       15,574 

Other  articles  ..  Value  £ 

.. 

74,921 

2,480,097 

2,780.378 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  30th  September. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1S95. 

1896. 

Bleaching  materials    „ 

Chemical  manures     Tuns 

Other  articles...        „ 

619,068 

101,723 
80,691 

381,326 
90,042 

39,556 

£ 

39,161 

88327 
238,638 

£ 
100,654 

i 

159,80« 
'.i  i,SS8 
258390 

•• 

|      649,706 

639,278 

Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  September. 


B  aides  the  above, drugs  to  the  value  of  7o.U3f.were  imported,  as 
against  102,7491  in  Septemb  -.■  1895, 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1S95. 

1896. 

Military  stores..  Value  £ 

602,700 
1,657,200 

651,800 
1,746,000 

£ 

13,704 

199,106 
27,756 

£ 
9,823 

71.210 

26,067 

:  17,1 '27 

84,898 

97,519 
61,060 
104,126 

99369 

Products  of  eoal  Value  L 

118371 

Earthenware  ...       „ 

.■ 

146,904 

137,646 

.. 

.. 

13,076 

L738S 

Glass:— 

129,873 

IS 

7386 

7.143 

7332 

0,421 

17,945 

10, 

Bottles 

63.391 

69,246 

30,056 

83,871 

Other  kinds....      „ 

19372 

20351 

13377 

i  i] 

Leather  :— 

Unwrought  ....      „ 

13,213 
3,287 

12304 

5.1S6 

127,155 
67313 

109.7119 
(4,751 
99  19! 

Floorcloth    Sq.  Yds. 

Painters'  materi  lis  Val.  £ 

1,645,500 

73,771 
3,871 
60,160 

1,745,700 

B7.779 
1,683 
16,976 

68.673 

119,728 

•21.729 
62,667 

74,608 
130,924 
137,221 

27,063 

.. 

2.070,516 

Oct.  31. 189(5.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


757 


iBontljlp  patent  list. 

*  The  dates  given  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opp'sition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 

Applications. 

20,434.  L.  F.  Haubtman.  Improvements  in  apparatus 
for  clarifying  saccharine  solutions.     Sept.  15. 

20,711!.  A.  Muller,  jun.  An  improved  drying  kiln  with 
sinking  shelves.     Complete  Specification.     Sept.  18. 

20,982.  J.  Van  Ruymbekc  and  W.  F.  Jobbins.  Improve- 
ments in  distilling  apparatus.  Complete  Specification. 
Sept.  22. 

21,203.  J.  H.  W.  Ortmann  and  C.  W.  C.  Herbst.  New 
or  improved  apparatus  for  pasteurising  liquids.  Complete 
Specification.     Sept.  24. 

21,579.  G.  A.  Onckeu.  Improvements  in  injectors  suit- 
able for  use  with  liquid  fuel.     Sept.  29. 

21,597.  J.  H.  R.  Dinsmore.  Improvements  in  and  con- 
nected with  thermometers.     Sept.  30. 

21,696.  J.  II.  Dunn  and  J.  A.  S.  Colquhoun.  Improved 
means  for  drying  or  superheating  steam.     Sept.  30. 

22,060.  W.  F.  E.'Casse.  Improvements  in  apparatus  for 
heating,  pasteurising,  and  cooling  liquids.  Complete  Speci- 
fication.    Oct.  5. 

22,109.  W.  H.  Strype  and  J.  A.  Mason.  Improvements 
in  metal  hampers  or  baskets  for  carboys.     ( let.  6. 

22,385.  F.  A.  Koche.  An  improvement  in  the  construc- 
tion of  filter  presses.     Oct.  9. 

22,675.  J.  B.  Fenby.  Improvements  in  manufacturing 
porous  carbon  blocks  for  use  in  filters.     Oct.  13. 

22,777.  T.  Levoz.     Improvements  in  converters.    Oct.  14. 

22,811.  !•'.  X.  Cookson  and  J.  Stewart.  Improved 
means  for  providing  for  the  collection  and  removal  of 
saliue  and  other  deposits  from  steam  boilers,  evaporators, 
and  the  like,      t  let.  14. 

Complete  Specifications  Accepted.* 

1895. 

19,356.  E.Thomas.     Continuous  kilns. 

19,623.  A.  Thomson.  Apparatus  for  evaporating  and 
condensing.     Sept.  30. 

19,754.  H.  \V.  Godfrey.  Masticators  or  mixers  suitable 
for  the  preparation  of  linoleum  and  other  plastic  materials. 
Oct.  21. 

20.99S.  W.  H.  Stead.  Apparatus  for  forming  into  cakes 
pulverulent,  granular,  or  pasty  coherent  material,  sucb,  for 
instance,  as  oil-seed  meal.     Oct.  7. 

21,468.  W.  Calver.  Apparatus  for  the  manufacture  of 
gases.     ( let.  7. 

II.— FUEL,  GAS,  and  LIGHT. 
Applications. 

20,258.  O.  Hehner  and  R.  M.  Prideaux.  Improvements 
in  incandescent  mantles.     Sept.  14. 

20,294.  E.  Le  Riche.  Improvements  in  incandescent 
gas  lamps  or  burners,  and  in  the  mode  of  constructing  the 
same.     Sept.  14. 

20,406.  R.  Trost.  Improvements  in  acetylene  gas  lamps. 
Sept.  15. 

20,490.  A.  Barham.  An  improvement  or  improvements 
in  or  connected  with  candles.     Sept.  16. 

20,501.  H.  Hill.  Improvements  in  the  manufacture  of 
thread  foundations  or  caps  for  incandescent  mantles. 
Sept.  16. 


20,529.  G.  S.  T.  Gastiue.  Improvements  in  and  in 
apparatus  for  the  production  of  acetylene.  Complete  Speci- 
fication.    Sept.  16. 

20,599.  J.  A.  Deuther.  Improvements  in  and  relating  to 
method  of  and  apparatus  for  producing  acetylene  gas. 
Complete  Specification.     Sept.  17. 

20,602.  W.  B.  Kickman. — From  J.  Pintsh.  Apparatus 
for  the  production  of  acetylene  gas.  Complete  Specifica- 
tion.    Sept.  17. 

20,608.  R.  Tiirr.  Improvements  in  lamps  for  generating 
and  burning  acetylene  gas.     Sept.  17. 

20.694.  W,  P.  Thompson.— From  V.  I.  Comucei.  Im- 
provements in  apparatus  for  generating  and  storing  acetylene 
gas.     Sent.  18. 

20,713.  .1.  L.  Waldapfel.  Improvements  in  or  relating 
to  burning  liquid  hydrocarbons  in  conjunction  with  an 
incandescent  hood  or  mantle  to  produce  an  incandescent 
oil  burner.     Complete  Specification.     Sept.  IS. 

i'",s9.",,  D.  D.  Esson.  An  improved  combustible  com- 
pound or  fuel.     Sept.  21. 

20,90.3.  V.  Sardi.  Improvements  in  apparatus  for  the 
manufacture  of  acetylene  gas.  Complete  Specification. 
Sept.  21. 

21,09*.  S.  Katz.  Improvements  in  the  manufacture  of 
charcoal  fuel  blocks.     Complete  Specification.     Sept.  23. 

21,267.  G.  Liiwenberg.  Composition  to  be  used  in  the 
manufacture  of  glow  bodies  for  incandescent  lamps.  Com- 
plete Specification.     Sept.  25. 

21,351.  A.  Kay.  Improvements  in  and  relating  to  appa- 
ratus for  the  generation  and  storage  of  acetylene  gas. 
Sept.  26. 

21,374.  J.  1).  Palmer,  H.  Palmer,  and  II.  E.  Trestrail. 
Improvements  in  night  lights.     Sept.  20. 

21,40s.  S.  Eon.  Improvements  in  generators  for 
acetylene  gas.     Complete  Specification.     Sept.  28. 

21,667.  A.  Kohler.  Improvements  in  apparatus  and 
materials  for  carburetting  air.  Complete  Specification. 
Sept.  30. 

21.682.  H.  Palmer.  Improvements  in  the  treatment  of 
paraffin  scale  or  paraffin.     Sept.  .30. 

21.695.  J.  B.  Founder.  Improvements  in  apparatus  for 
containing  and  supplying  liquefied  gas  for  lighting  and 
other  purposes.     Sept.  30. 

21,698.  A.  H.  Barker.  Improvements  in  and  relating  to 
generators  for  acetylene  gas.     Sept.  30. 

21,758.  E.  C.  L.  Pillion  and  C.  Bertolus.  Improvements 
in  apparatus  for  generating  and  storing  acetylene  eras. 
Oct.  1.  Date  applied  for  April  1,  1S96,  being  date"  of 
application  in  France. 

21,769.  H.  Maxim.  Improvements  in  and  relating  to  the 
manufacture  of  incandescence  bodies  for  illuminating  pur- 
poses.    ( let.  1. 

21,947.  H.  L.  A.  Luchaire.  Improvements  in  apparatus 
for  the  manufacture  of  acetylene  gas.  Filed  (Jet.  3.  Date 
applied  for  March  3,  1896,  being  date  of  application  in 
France. 

22,068.  H.  L.  A.  Luchaire.  Improvements  in  apparatus 
for  the  manufacture  of  acetylene  gas.  Filed  Oct.  5."  Date 
applied  for  April  30,  1896,  being  date  of  application  in 
France. 

22,185.  C.  Morris.  Improvements  in  or  connected  with 
burners  for  incandescent  gas  lighting.     Oct.  6. 

22,194.  P.  Jebsen.  A  process  for  carbonisation  of  peat 
by  electric  heating.  Complete  Specification.  Filed  Oct.  6. 
Date  applied  for  March  13,  1896,  being  date  of  application 
in  Norway. 

22,347.  H.  Winkler.  Improvements  in  incandescent  gas 
light  arc  lamps.     Oct.  8. 

22,359.  E.  H.  Maddock  and  W.  Jones.  Improvements 
in  acetylene  gas  generators  and  gasometers.     Oct.  8. 

22,457.  H.  D'.  Fitzpatrick.— From  The  Actien  Gesell- 
schaft  fur  Fabrikation  von  Broneewaaren  und  Zinkguss 
vormals  J.  C.  Spinn  and  Sohn.  Improvements  in  the 
burners  of  incandescent  gas  lights.     Oct.  10. 
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22,480.  R.  .1.  (Jrquhart  and.  O.  Kros.  Improvements  in 
and  connected  with  the  production  of  illuminating  and 
heating  gas.     '  tat.  10. 

22,526.  I..  T.  FitzGibbon.  Improvements  in  and  eon- 
i  with  the  production  of  acetylene  gas.    Oct.  10. 

22,549.  J.  H.  Darby.     Improvements  in  the  manufacture 
with  recovery  of  by-products.     <  let.  10. 

22,570.  II.  Akeroyd.  A  new  and  improved  mantle  or 
veil  for  incande-  ;hts.     Oct.  12. 

22,628.  E.  A.  Morton-Brown  and  F.  Maundrell.  Im- 
proved apparatus  for  the  production  and  storage  of 
acetylene  ga*.     (  tat.  12. 

22.646.  A.  '■■  Smith.  Improved  acetylene  gas  generator, 
purifier,  and  bolder.     ( let.  13. 

22.647.  A.  J.  Smith  and  A.  G.  Smith.  A  method  of 
adapting  acetylene  gas  for  use  on  cycles,  carriages,  or  other 
vehicles.     (  tat.  13. 

22,741.  A.  J.  Boult. — From  G.  Zambaldi.  Improvements 
in  or  relating  to  the  production  and  treatment  of  acetylene 
gas,  and  in  apparatus  connected  therewith.     Oct.  13. 

22,782.  P.Sylva.  An  apparatus  for  producing  acetylene. 
(  tat.  14. 

22,787.  A.  Schemidl  and  (  >.  Kaufman.  Improvements 
in  the  productie.il  of  acetylene  gas  and  iu  apparatus 
therefor.     Oct.  14. 

22,81'.  It.  Martin  and  A.  Tournier.  An  improved 
burner  for  incandescent  gas  light.     Oct.  14. 

22,828.  C.  W.  S.  Crawley,  A.  Soames,  and  C.  V. 
Drysdale.  A  method  of  obtaining  a  continuous  supply  of 
gas  or  vapour  under  pressure.     Oct.  14. 

22,887.  G.  E.Stevenson.  <  ertain  improvements  in  the 
construction  of  gas-retort  settings  and  regenerator  furnaces 
for  the  same.     Oct.  15. 

22,956.  J.  B,  Ileal  and  S.  II.  Heal.  Improvements  iu 
system  connected  n  itb  the  installation  of  acetylene  gas  and 
fittings.     <>ct.  1G. 

23,006.  A.  Quentin.  Improvements  in  and  relating  to 
incandescence  bodies  for  heating  purposes.     <  tat.  16. 

i.  li.  II.  Thwaite.  Improved  methods  of  utilising 
fuel  for  evaporating  brine,  aqueous  and  other  solutions. 
Oct.  17. 

iber  and   F.   Kiefer.      Improvements  in 
factory  fuel.     Complete  Specification.     Oct.  17. 

Complete  Specifications  Accepted. 
1895. 

13,510.  J.  Green.  An  improved  method  or  process  for 
use  in  obtaining  hydrogen  gas  from  water,  and  means  for 
obtaining,  bj  thi  or  process,  carburetted 

hydrogen  and  other  combinations  of  hydrogen, and  apparatus 
for  use  in  such  method  nr  proci  ss.     Si  pt.  28. 

16,431.  .1.  Chagot.  Apparatus  for  compressing  coal- 
dust  and  the  like  mixture  into  Fuel  cakes.     (Jet.  14. 

18,156.  G.Haycraft.     Manufacture  of  fuel.     Sept.  30. 

18,263.  \V.  II.  Wheatley.— From  C.  Schniid.  Manu- 
facture of  incandescence  bodies  lor  illuminating  purposes. 
Sept.  :«). 

15.  J.  T.  Thomas  and   A.  V.  Hunt.     Manufacture  of 
coal-gas.     Sept.  30. 

19,243.  C.  Weygang.  Manufacture  of  artificial  fuel. 
Oct.  14. 

19,830.  A.  Devis.  Apparatus  for  the  production  or 
generation  of  gas  for  artificial  lighting  and  motive-power 
purposi  s.     i  tat.  21. 

21,545.  G.  C.  Fowler  and  M.  B.  Fowler.  Improvements 
in  night  lights,  and  in  cases  and  holders  for  the  same,  and 
an  «pparati  a  employed  in  the  manufacture  of  the  said 
night  lights.     Oct.  7. 

21.  G.  Trouvc.     Apparatus   for  producing,    storing, 
and  utilising  acetylene  gas.     Oct.  14. 


189C. 
thod  of 

5905.    G.    Webb    and    J.    W.    Kelly.       Automate 
generator.     Sept.  23. 

iu.     Apparatus  for  making  combustible 
u'a-.     (  tat.  21. 

8161.  W.  Tyree.     Combustion  of  fuel.    Sept.  23. 

.1.  Musso.     Portable  and  hygienic    incandescent 
ng    wherein   the  evaporation  of  hydrocarbons  is  pro- 
i  pressure.     '  tat.  14. 

1  1,278.  !•'.  P.  .1.  Ackermanu.  Apparatus  for  producing 
acetylene  gas.     Sept.  2:i. 

15,500.  K.  3.  Kiffc. — From  F.  Meyer  and  Co.  Prepara- 
tion of  incandescence  bodies.     Sept.  30. 

16,345.   It.    Haddan.— From   A.    Iloter.     Apparatus    for 

production  of  acetylene  gas.     Sept.  2:t. 

16.728.  A.J.  Boult.— From  F.  Alexandre.  Production 
of  acetylene  gas,  and  means  or  apparatu--  employed  therein. 
Sept.  23. 

17,450.  W.  C.  Clarke.  Apparatus  for  generating  acetj  lene 
gas.      Sept.  23. 

17.729.  I.   \.   Knapp.     Treatment  of   illuminating 
Oct.  7. 

18,924.  A.  Spranger.  Production  or  manufacture  of 
ozone  solutions.     <  let.  7. 

18.  A.  .1.  Boult.— From  II.  E.  Fuller.  Construction 
of  apparatus  for  generating  gas  by  the  chemical  action  of 
a  liquid  upon  a  solid  material.     (  tat.  14. 

20,599.  J.  A.  Deuther.  Improvements  in  and  relating 
to  method  ol  and  apparatus  for   producing  acetvlene 

(let    21. 


IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

20.676.  0.  V  Witt.  Manufacture- of  derivatives  of  para- 
amido-alpha-naphfho]  and  of  colouring  matters  therefrom. 

Sept.    IS. 

21,196.  G.  B.  Ellis.— From  La  Society  Chimique  d.-s 
Osines  du  Rhone  ancienneinenl   G.   P.    Moi  i  tier 

Improvements  in  and  relating  to  the  production  of  colour- 
ing matters.     Sept.  2 1. 

2 l.i '.(7.  (..    B.    Ellis.— From   La    - 
LTsines    du  Phone  ancieiinement   G.   P.    Monnet  et  Cartier. 
Improvements  in  and  relating  to  the  production  of  colour- 
ing matt,  re.      Sept.  24. 

21,198,  G.   B.   Ellis.— From    La    Societe"    Chimique    des 
G.   P.   Mo  irtier. 

Improvements    in    and    relating    to    the    manufacture  of 
colouring  matters.     Sept.  24. 

21,211.  W.  Clark.— From  C.   II.  Boehringer  and   Sohn. 

Process  of   preparing   solutions    of  artificial   and    natural 

r  dyeing  and  printing  purposes.  Sept.  24. 

21,431.  R.  Wilkinson  and  F.  Wilkinson.  A  new  or 
improved  dye.     Sepl   28. 

21,437.  C.  1>.  Abe!.  FromThe  Utien  Gesellschaft  fur 
Anilin  Fabrikation.    Manufacture  of  a  nen   black  i dant- 

dyeing  colouring  matter.      Sept.  28. 

I,    I    Levinstein   and   Levinstein,   Lim.     Production 
of  new  direct  colouring  matters.     Sept.  29. 

21,498.   I..  P.  Marchlewski,  E.  S.  Wilson, and  E.  Stewart. 

Improvements  in  the  production  of  dye-.      Sept.  29. 

22,041.  (I.  Imray. — l"rom  The  Farbwcrkc  vormals 
Meister,  Lucius,  and  l'.runing.  Manufacture  of  ortho- and 
para-nit robenzyl-aniline  and  its  homolognes.     Oct.  ,j. 

22,420.  II.  E.  Newton. — From  The  Farbenfabriken  vormals 
F.  Ha\  er  and  I  lo.  The  manufacture  of  chemical  compounds 
and  of  dycstufls  derived  therefrom.     Oct.  9. 

22,943.  H.  II.  Lake.— From  Farbwerk  Muhlheim.  Im- 
provements iu  the  manufacture  of  azo  colouring  matters. 
Oct.  15. 
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Complete  Specifications  Accepted. 
1895. 

22,481.  O.  foray.  —  From  Tlie  Farbwerke  vormals 
Meister,  Lucius,  and  Bruning.     Manufacture!  I  a  compound 

of  salicylic  ucid  and  hexarncthylenetetramine.     Oct.  7. 

23,054.  ('.  D.  Abel.— From  Tin-  Actien  Gesellschaft  fur 
Anilin  Fabrikation.  Manufacture  of  derivatives  of  the 
triphenjlme thane  series.     Oct.  7. 

23,312.  J.  Imray. — From  La  Societe  Anon.uie  des 
Matieres  Colorantes  et  Froduits  Chimiques  de  St.  Denis. 
Manufacture  of  sulphuretted  colouring  matters  dyeing 
non-mordanted  fibres.     Oct.  i . 

23,853.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  basic 
blue  dyestuffs.     Oct.  21. 

1896. 

1331.  H.  II.  Lake.— From  K.  Oehler.  Manufacture  of 
colouring  matters.     Oct.  21. 


V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 
Applications. 

'_Mi. 714.  R.  Thomas  and  E.  Prevost.  Improvements  in 
or  relating  to  mercerising  vegetable  fibrous  substances. 
Complete  Specification.     Sept.  is. 

20.736.  C,  O'Brien  and  J.  Shearer,  Method  for  improving 
the  colour  of  raw  jute  fibre.     Sept.  19. 

20.737.  C.  I  I'Hri.n  and  .T.  Shearer.  Method  for  improving 
the  colour  of  raw  jute  fibre.     Sept.  19. 

20.9G0.  C.  Junge. — From  S.  15.  Allison.  Improvements 
in  machines  for  separating  and  cleaning  the  fibres  of  plants 
of  every  description.     Sept.  22. 

21,370.  A.  Wyser.  An  improved  process  and  apparatus 
for  treating  cotton  yarns  for  the  purpose  of  obtaining  a 
glossy  appearance  of  the  yarn.      Sept.  20. 

21,557.  1!.  15.  Ilardman.  Improvements  in  apparatus 
fur  clearing  fibres  from  grease  and  impurities.     Sept.  29. 

22,197.  \V.  C.  Kipling.  Improvements  in  and  relating  to 
waterproofing  silk,  wool,  or  other  fabrics.     Oct.  6. 

22,605.  s.  Whittaker.  Improvements  in  or  connected 
with  machinery  for  preparing  or  spinning  cotton  or  other 
fibrous  materials.     Oct.  12. 


VI.— DYEING,  CALICO  PRINTING,  PAPER 
STAINING,  and  BLEACHING. 

Applications. 

20,816.  B.  Lee.  Improvements  in  and  connected  with 
vessels  for  dyeing  purposes.     Sept.  21. 

21.244.  F.  V.  Williams.  An  improved  process  for  the 
fixatiou  of  soluble  colouring  matters  or  mordants  or  pig- 
ments or  powders  upon  woven  fabrics.     Sept.  25 . 

21.245.  J.  Arrowsmith  and  G.  A.  Kennedy. — From 
W.  Coventry.  Improvements  in  or  applicable  to  apparatus 
for  dyeing  or  bleaching  yarn  in  cop  or  other  compact  form. 
Sept.  25. 

21,286.  J.  O.  O'Brien. — From  G.  Schneider.  Improve- 
ments in  or  connected  with  the  scouring  or  dyeing  of  wool 
and  other  fibres  and  textile  fabrics.     Sept.  25. 

21,492.  F.  Davies  and  A.  Liebmann.  A  new  or  improved 
machine  for  dyeing,  finishing,  sizing,  washing,  or  similarly 
treating  yam.     Sept.  29. 

22,218.  T  Ingham.  Improved  apparatus  for  dyeing 
mixed  fabrics.     Oct.  7. 

22,522.  A.  M.  Clark. — From  C.  H.  Boehringer  and  Sohu. 
An  improved  mordanting  agent  and  process  for  vegetable 
fibres.     Oct.  10. 

22,823.  J.  Kent.  An  improved  method  or  process  of 
bleaching  cotton  and  other  vegetable  textile  materials. 
Oct.  14." 


22,951.  W.  Shedlock.  Improvements  relating  to  the 
bleaching,  dyeing,  and  washing  of  textile  materials  and  to 
apparatus  therefor.     Oct.  15. 

Complete  Specifications  Accepted. 
1895. 

IS, 04o.  R.  Thomas  and  E.  Prevost.  Improvements  in  or 
relating  to  Mercer's  system  of  treating  vegetable  fibres  or 
fabrics  for  dyeing  purposes.     Sept.  30. 

'_'!. :!.">.">.  L.  C.  G.  Sharp.  Production  of  coloured  border 
effects  on  fast  black  dyed  grounds  upon  ordinary  grey 
cotton  cloths,  especially  suitable  for  umbrella  cloths, 
selvedges,  aud  the  like.     Oct.  14. 

21,393.  M.  Walton.     Bleaching  kiers.     Sept.  23. 

1896. 

372.  A.M.  Clark.— From  C.  H.  Boehringer.  Process  of 
mordanting  vegetable  textile  materials  for  dyeing.   Sept.  23. 

489o.  A.  Ash  worth.  Fixing  metallic  mordants  on  fibres 
and  fabrics.     Oct.  14. 

14,252.  A.   Endler.      Process   for  bleaching   cotton  and 

cotton  goods,     t  let.  14. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 
20,290.  J.   Walter  and   C.    Lehmann.       Nitric    acid    re- 
tor.     Complete  Specification.     Sept.  14. 

20,423.  1'.  Jensen. — From  II.  Cappelen  and  D.  Cappelen. 
Improvements  in  pumping  apparatus  for  chlorine  gas  and 
the  like.     Complete  Specification.     Sept.  15. 

20,598.  .1.  A.  Deuther.  Improvements  in  ami  relating 
to  calcium  carbide  and  the  treatment  of  the  same  to  form  a 
unifotm  composition.     Complete  Specification.     Sept.  17. 

20,794.  B.  Kosmann.  Method  of  manufacturing  thorium 
hydrate.     Sept.  19. 

20,818.  M.  N.  d'Andria.  Improvements  in  and  connected 
with  the  manufacture  of  magnesia  and  of  calcium  carbonate. 
Sept.  21. 

20,822.  M.  N.  d'Andria.  Improvements  in  and  con- 
nected with  the  utilisation  of  calcium  chloride  solutions,  the 
recovery  of  hydrochloric  acid,  and  the  manufacture  of 
magnesium  sulphate  or  magnesia  ami  chlorine.     Sept.  21. 

20,883.  G.  P.  Lewis  and  11.  A.  Cripps.  Improved  means 
for  manufacturing  and  recovering  cyanides,  and  apparatus 
therefor.     Sept.  21. 

21,17s.  A.  Schmitz  and  F.  ('.  W.  Toenges  Process  for 
obtaining  tartaric  acid  and  tartrates.     Sept.  2  I. 

21,205.  Brante,  Etienne,  and  Co.  Improved  apparatus 
for  the  manufacture  of  sulphuric  acid.     Sept.  24. 

2 1,44:5.  G.  Webb,  juu.,  and  J.  W.  Kelly.  Improved 
apparatus  for  the  production  of  carbide  of  calcium. 
Sept.  28. 

21,572.  M.  P.  E.  Letang.  An  improved  process  for  the 
treatment  of  carbide  of  calcium.  Complete  Specification. 
Sept.  29. 

21,764.  C.  C.  Moore.  Improvements  in  the  treatmeutof 
crude  borates  and  in  obtaining  boracic  acid.     Oct.  1. 

21,892.  J.  J.  Holleyhead.  Improved  apparatus  for  the 
manufacture  of  salt.     (Jet.  •_'. 

21,953.  T.  Savage.  Improvements  in  the  production  of 
of  copper  sulphate.      Oct.  ::. 

22,512.  M.  Schwab.  Improved  method  of  and  apparatus 
for  concentrating  sulphuric  acid.     Oct.  10. 

22.717.  G.  Kynoch  and  Co.,  Lim.,  and  A.  T.  Cocking. 
An  improved  method  and  apparatus  for  mixing  and  con- 
vex ing  acids  for  use  in  nitro-glycerine  and  other  manu- 
factures.    Oct.  13. 

22.718.  G.  Kynoch  and  Co.,  Lim.,  and  A.  T.  Cocking. 
An  improved  process  for  denitrating  acid  which  litis  been 
used  in  the  nitro-glycerine  manufacture.     Oct.  13. 

22,792.  J.  W.  Chenball.  Improvements  in  the  manu- 
facture of  bleaching  compounds.     Oct.   14. 
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Complete  Specifications  Accepted. 
189:.. 

18.7S5.  II.  Hibbert  and  A.  Frank.  Production  of  phos- 
phorus,  its  acids  and  salts,  from  mineral  phosphates,  bones, 
and  other  materials  containing  phosphoric  acid,     i  let.  14. 

19,201.  G.  C.  Downing. — From  .T.  R.  Moise.  Manufac- 
ture of  alkaline  cyanides,  ferrocyaniues,  and  their  deriva- 
tives, and  apparatus  therefor.     Oct.  14. 

20,377.  W.  Mills.  Manufacturing  metallic  fluorides. 
Sept.  9. 

21,380.  C.  F.  Claus.     Roasting  sulphide  OTes.     Sept.  23. 

21,678.  J.  Raschen  and  .1.  Brock.  Manufacture  of 
cyanides  and  ferrocyanides  from  sulphocyanides  and  the 
recovery  of  by-products.     Sept.  23. 

21,997.  T.  L.  Willson.  Production  of  metallic  cyanides 
and  other  nitrogen  compounds.     Oct.  7. 

22.037.  D.  A.  l'eniakoff.  Manufacture  or  production  of 
alkaline  silicates  or  silicates  of  the  alkaline  earths,  and  of 
chlorine  or  hydrochloric  acid.     Oct.  23. 

22.038.  D.  A.  Peniakoff.  Manufacture  or  production  of 
alkaline  aluminates  of  the  alkaline  earths,  and  of  sulphurous 
aeid.     Sept.  23. 

22.039.  D.  A.  Peniakoff.  Manufacture  or  production  of 
aluminates  and  of  sulphurous  acid,  and  of  chlorine  or 
hydrochloric  acid  as  by-products.     Sept.  23. 

23,572.  W.  P.  Thompson. — From  The  Chemische-Werke 
vormals  It.  and  E.  Albert.  Manufacture  of  alkaline  phos- 
phates and  caustic  alkali.     Oct.  21. 

1896. 
720.  B.  Willcox.  —  From  The  Chemische  Fabrik 
Griesheim.  A  process  for  obtaining  hydrosulphide.  of 
sodium  or  sulphate  of  sodium  and  sulphuretted  hydrogen 
and  sulphate  of  calcium  from  sulphide  of  calcium  or  soda 
residue?  and  mono-or  bi-sodium  sulphate.     Oct.  14. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

20,439.  J.  T.  Newell.  Improved  method  of  preparing 
granulated  glass  for  tiles,  facing  bricks,  walls,  panels,  and 
the  like.     Sept.  15. 

20,975.  C.  Mountford.  •  Improvements  in  the  decoration 
of  pottery,  porcelain,  earthenware,  glass,  and  the  like. 
Sept.  22. 

21,194.  A.  Simmons  and  G.  M.  Frieake.  Improvements 
in  ornamenting  or  decorating  glass,  earthenware,  metal,  and 
other  plates  and  sheets,  and  other  surfaces      Sept.  24. 

21,762.  1).  Laffan,  G.  Moore,  and  T.  J.  Glynn.  Im- 
provements in  or  relating  to  apparatus  for  blowing  or 
forming  bottles  and  other  glassware.  Complete  Specifica- 
tion.    Oct.  1. 

22,480.  W.F.Mason.  Improvements  in  kilns  for  bricks, 
pottery,  and  the  like.     Oct.  10. 

Complete  Specifications  Accepted. 
1895. 
24,858.  .1.  Maddoek.     A    kiln   hook  for   placing   pottery- 
ware  during  Ere.     Sept.  30. 

1896. 

17,390.  P.  T.  Sievcrt.  Process  and  apparatus  for  the 
manufacture  of  glass  sheets,  glass  tubes,  and  cylinders  for 

the  production  of  glass  sheets  and  other  articles.     Sept.  :!t). 


IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Appli  cations. 

20,432.  J.  Griuihut.     Improvements  in  the  manufacture 
of  artificial  stone.     Complete  Specification.     Sept.  15. 


20,603.  G.  <i.  M.  Hardingham. — From  F.  1).  Cummer. 
Improved  means  applicable  fcr  use  in  diving  cement, 
slurry,  liquid  clay,  and  other  substances  in  like  condition. 
Sept."  17. 

20,612.  P.  Kleher.  A  new  or  improved  manufacture  of 
artificial  stone.     Complete  Specification.     Sept.  17. 

20,693.  C.  O.  Trechmann.  improvements  in  the  manu- 
facture of  cements,  whiting,  and  the  like,  and  in  apparatus 
adapted  for  use  in  connection  therewith.      Sept.  18. 

21,313.  G.  C.  Levey  and  ( '.  L.  O'Brien.  Improvements 
in  the  manufacture  of  artificial  stone.      Sept.  25. 

21,781.  A.  C.  Pi  nton.  Improvements  in  the  manufacture 
of  fire-bricks  and  fireproof  mortar,     i  let,  •_'. 

23,105.  .!.  A.  Just,  improvements  in  the  manufacture 
of  compositions  for  paving  and  like  purposes.  Complete 
Specification.     Cct.  17. 

Complete  Specifications  Accepted. 
1895. 

IS, 331.  E.  Bobbins.  An  improved  cement  and  means 
and  method  for  producing  the  same,  and  architectural  and 
other  works  thereof,     (let.  7. 

18,410.  II.  Hellewell.  Preparation  or  manufacture  of 
asphalt  or  cement  for  laying  pavements,  Moors,  or  the  like. 
Sept.  30. 

19,101.  A.  Gosling.     Artificial  stone.     Oct.  7. 

21,735.  A.B.Grieg.  Construction  of  paving  blocks  for 
roads,  footpaths,  and  other  ways.      ( let.  21. 

21,870.  F.  Hintonand  J.  Day.     Fireproof  floors,    (let. 21. 

1896. 

8314.  L.Preussner.  Production  of  artificial  stone.  Oct.  21. 

11,738.  H.  H.  Lake.  — From  M.  Friedheim.  Plastic 
substances  for  building  and  decorative  purposes.     Oct.  21. 

15,520.  K.  Hergenhahn.  Process  for  the  preparation 
of  masonry  ( in  marble,  granite,  syenite,  sandstone,  and  the 
like)  for  pillars,  pedestals,  door  and  window  cases,  monu- 
ments, and  the  like,  or  other  objects,     (let.  14. 

16,258.  A.  Gibbs  and  Eastwood  and  Co.  Burning  bricks 
and  other  material,  and  apparatus  therefor.     Oct.  7. 

17,799.  E.  T.  Durable.     See  Class  XIII. 

X.— METALLURGY,  MINING,  Etc. 
Applications. 

14,330a.  A.  G.  Brown.  Improvements  in  the  manu- 
facture of  rods  and  tubes  mainly  from  aluminium  and 
aluminium  alloys.  Complete  Specification.  Filed  Oct.  17, 
date  claimed  .rune  29,  1896. 

20,5(14.  A.  .1.  Boult. — From  II.  I..  Suhnan.  Improve- 
ments in  or  relating  to  the  recovet  ous  metals  from 
their  solutions.     Sept.  16. 

20,510.  .1.  Kidd.  Improvements  in  connection  with  blast 
furnaces  and  the  like.     Sept.  16. 

20,615.  A.  .1.  Boult. —  From  Koehler  and  Co.  Improve- 
ments in  or  relating  to  the  obtainment  of  metals  or  metallic 
compound-  from  on  residues  or  other  bodies  containing 
them.     Sept.  17. 

20,679.  II.  Facer.  Improvements  in  soldering  aluminium. 
Sept.  is. 

20,838.  W.  N'oad  and  R.  J.  Lightfoot.  Improved  method 
for  the  extraction  of  and  recover}  of  metallic  copper. 
Sept.  21. 

20,866.  II.  K.  Jamison.  Improvements  in  the  treatment 
of  crude  or  low-grade  steel.     Sept.  21. 

21,012.  A.  .1.  C.  Netiel.  A  new  or  improved  process  for 
the  extraction  of  silver  from  refractor)  sulphide  ores  and 
apparatus  connected  therewith.     Sept.  22. 

21,038.  W.  Douglas.  Improvements  111  the  recovery  of 
gold  and  silver  and  other  metals  from  cyanide  solution. 
Sept.  2:;. 

21,394.  'J.  VV.  Chcnhall.  Improvements  in  the  treatment 
of    arsenical    and    iron     sulphide    ores    containing    gold. 

Sept.  28. 
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21,428.  .1.  Pullman.  Improvements  in  the  treatment  of 
sulphide  ores.     Sept.  28. 

21,827.  S.  Curteis.  Improvements  in  the  extraction  of 
gold  from  ores  or  other  substances  containing  same. 
Oct.  2. 

21,970.  A.  L.   Le  Redotte.     Improvements   in  pro 
for  the  manufacture  of  certain  metals  and  alloys,  especially 
for  the  manufacture  of  magnesium  and  its  allojs.     Oct.  '■'•. 

22.355.  W.    P.   Thompson. — From    A.    Sinding-Larsen. 
Improved   process  for  extracting  metals.     Complete   Speci 
ideation.     ( ict.  8. 

22,361.  J.  Armstrong.  Improvements  in  the  extraction 
of  lead,  zinc,  gold,  silver,  and  other  metals  from  sulphides, 
refractory  or  other  ores  or  mattes.     Oct.  9. 

22,715.  3.  W.  Clarke.  Improvements  in  arid  connected 
with  amalgamating  apparatus  for  extracting  gold  and 
silver  from  their  ores.     Complete  Specification.    Oct.  13. 

22,721.  T.   Storer.     Improvements    in   the  treatment    of 
sfor  extraction  of  the  nickel  and  the  productii 
iron  oxide  pigment.      Oct.    I 

22,791.  T.  Tcague.  Bar  tin  or  metal  easting  machine. 
Oct.  I  I 

22,923.  YV. Beardmore  and  H.  V.Holden.  Improvements 
in  i  asting  armour  plates,  and  moulds  therefor.     (  tat.  15. 

22,976.  I).  C.  Dalzell  and  A.  Fairley.  Improvements 
relating  to  the  annealing  of  steel  or  iron.     ( >et.  16. 

Complete  Specifications  Acceited. 
1895. 

15.356.  J.  W.  Butler.  Apparatus  for  extracting  gold  by 
means  of  mercury.     Sept.  2;',. 

16,  103.  J.  Cobeldick.    Treatment  of  slimes  or  tailings  For 

the  extraction  of  gold  or  silver  therefrom  by  means  of 
solvents,  and  apparatus  therefor.     Oct.  7. 

17,250.  R.I.  Roman.  Aluminium  compounds,  and  means 
for  producing  same.      Sept.  23. 

18, 11G.  F.  C.  May.  Process  for  the  extraction  of  gold 
and  silver  from  their  ores.     Sept.  3d. 

22,041.  F.A.Ellis.  Soldering  or  brazing  metals,  parti- 
cularly applicable  to  aluminium  alloys.     Sept.  23. 

22,732.  C.  A.  Hurghardt  and  G.  Rigg.  Process  and 
apparatus  for  the  electrolytic  production  of  metallic  ziue 
from  ores  of  zinc,  and  metallic  zinc  and  metallic  copper 
from  zinc  ores  containing  copper,  and  the  production  of 
oxygen  gas  in  the  cases  specified.     Oct.  14. 

23,812.  H.  S.  Maxim.  Extracting  gold  from  refractory 
auriferous  ores.     Oct.  21. 

1896. 

9388.  C.  A.  Burghardt  and  G.  Rigg.  Obtaining  copper 
from  copper  ores.     Oct.  21. 

13,103.  C.  C.  Schirm  and  A.  SilbermaDn.  Producing  an 
even  silver  ground  for  underlaying  enamel.     Sept.  30. 

17,076.  L.  Albrecht.     Tin-plate  furnaces.     Sept.  23. 

18,081.  C.  P.  Sherk,  J.  L.  Rutter,  and  S.  Weiss.  Process 
and  means  for  converting  pig  iron  into  malleable  iron  or 
steel.     Sept.  23. 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 

20,505.  II.  Imray.— From  R.  J.  W.  Grindle.  An  im- 
provement in  electrodes  for  secondary  voltaic  batteries. 
Complete  Specification.     Sept.  16. 

20.600.  J.  A.  Deuther.  Improvements  in  and  relating  to 
electrodes.     Complete  Specification.     Sept.  17. 

20.601.  J.  A.  Deuther.  Improvements  in  and  relating  to 
electric  furnaces.     Complete  Specification.     Sept.  17. 

20,707.  J.  Greenwood.  Improvements  in  coating  tubes 
by  electro-deposition.     Sept.  18. 


21,027.  W.  L.  Wise.— From  The  Aluminium  Industrie 
Aktien  Gesellschaft.  Improvements  in  electrolytic  appa- 
ratus.    Sept.  22. 

21,273.  J.  E.  Liardet.  Improvements  in  or  rehiring  to 
electric  storage  batteries.     Sept.  25. 

21,509.  J.  G.  A.  Rhodin.  An  improved  electrolyser  or 
electrolytic  apparatus.     Sept.  29. 

21,749.  The  Sussuiunn  Electric  .Miners'  Lamp  Co.,  Lim., 
and  S.  A.  Rosenthal.  Improvements  in  active  material  for 
secondary  battery  plates,     (let.  1. 

21,826.  T.  Froggatt.  Improved  grids  for  plates  in 
y  secondary  electrical  batteries.     ( let.  '_'. 

22,069.  I).  Young. — From  La  Soeiete  Anonyme  "  Accu- 
mulates Eclair."  Improvements  in  electric  accumulators 
or  storage  batteries,     i  let.  5. 

22,129.  H.  Maxim.  Improvements  in  methods  or  pro- 
cesses for  electro-thermally  treating  materials  for  the 
manufacture  of  calcium  carbid  and  Hi  •  re  '.action  of  metals 
from  their  oxides  or  other  compounds.     <  let.  6. 

22.423.  L.  Epstein.  An  improved  manufacture  of  elec- 
trodes for  secondary  voltaic  batteries.     !  let.  9. 

22,595.  A.  G.  Xew.  Improvements  in  electric  accumu- 
lators.    ( Ict.  12. 

-.3.040.  A.  G.  Adamson.  Improvements  in  the  construc- 
tion of  electrical  accumulators  and  primary  cells.     Oct.  17. 

Complete  Specifications  Accepted. 
1895. 

17,745.  H.  II.  Lake  — from  C.  Hoepfner.  Electrolytic 
cells.     Sept.  30. 

19,669.  A.  Schansehieff.  Secondary  battery  plates. 
Sept.  23. 

19,934.  C.  A.  Burghardt  and  (,'  Rigg.  Process  and 
apparatus  for  the  electrolytic  production  of  m  tallic  zinc 
ami  metallic  copper  from  zinc  ore  containing  copper,  and 
oxygen  gas  as  a  by-product.      Sept.  30. 

20,828.  W.  Rowbotham.  Primary  electric  batteries. 
Sept.  23. 

20,813.  C.  P.  Shrewsbury,  F.  1,.  Marshall,  and  J.  L. 
Dohell.     Electric  batteries.     Sept.  30. 

22.-J07.  C.  Ivellner.  Electrodes  suitable  for  electrolytic 
apparatus.     Sept.  30. 

1896. 

17,549.  J.  B.  YVhittemore.  Electrical  primary  battery. 
Oct.  21. 

18,628.  J.  F.  BachinanD,  A.  Vogt,  C.  C.  Weiner, 
J.  Kirchner,  and  A.  Konig.  Incandescence  body  for 
electric  glow-lamps,  and  process  of  manufacture  of  the-  said 
body.     Oct.  7. 

XII.— FATS,  OILS,  and  SOAP. 

Applications. 

20,438.  T.  Coad.  Improved  means  and  apparatus  for 
treating  fat.     Sept.  15. 

20,755.  C.  Bilton.  Improved  lubricating  compositon  for 
machinery  bearings  and  the  like.     Sept.  19. 

21,048.  E.  S.  Wilson  and  E.  Stewart.  Improvements  in 
the  manufacture  of  soap.     Sept.  23. 

2 1,60 J.  J.  W.  Hope.  Improvements  in  or  connected 
with  the  treatment  of  the  residue  or  by-products  resulting 
from  the  purification  of  cotton-seed  and  other  vegetable  or 
analogous  animal  oils,  and  the  manufacture  or  recovery 
therefrom  of  certain  valuable  products  or  substances. 
Sept.  30. 

21,999.  J.  W.  Hope.  Improvements  in  or  connected 
with  the  refining  of  cotton  and  other  seed  or  vegetable  oils, 
(let.  5. 

22,390.  J.  Symous.     An  improved  soap.     Oct.  9. 

22,424.  A.  G.  Petty.  Apparatus  for  put  if'ving  oils  and 
fats.     Oct.  9. 
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22,873.  J.  G.  Hargrave  and  A.  Hargrave.  Improve- 
ments in  processes  for  purifying  and  deodorising  butter  and 
other  solid  fats  and  oils.     Complete  Specification.     Oct.  15. 

22.981.  T.  H.  Lawsou  and  A.  J.  Lawsou.  Improvements 
in  machinery  or  apparatus  for  cutting  blocks  of  soap  into 
slabs  and  bars.     Oct.  10. 

22.982.  T.  H.  Lawsou  and  A.  .T.  Lawson.  Improvements 
in  and  relating  to  vehieles  for  the  transport  of  soap  and  soap 
frames  in  soap  factories.     Oct.  16. 

23,02.5.  F.  W.  Wright  and  The  United  Alkali  Co., 
Ltd.  Improvements  in  the  manufacture  and  production  of 
"'dry  soap  "  or  soap-powder.     Oct.  16. 

Complete  Specifications  Accepted. 
1895. 

18,760.  S.  E.  von  Graeve.  New  or  improved  process  of 
manufacture  of  petroleum  soap.     Sept.  30. 

21,557.  P.  C.  D.  Castle.  New  or  improved  detergent  or 
tanning  substance.     Sept.  23. 

22,332.  J.  B.  McArthur.  Liquid  disinfectant  soap. 
Sept.  30. 

1896. 

16, 746.  W.  F.  Haywood.  Process  and  apparatus  to  be 
used  in  the  manufacture  of  soap.     Sept.  23. 

16,766.  J.  Mil/,.  Extraction  of  fats,  oils,  resins,  sulphur 
colours,  tanning  materials,  and  the  like  by  means  of  volatile 
solvents,  and  apparatus  therefor,     Oct.  7. 


XIIL— PAINTS,  PIGMENTS,    VARNISHES, 
KESINS,  INDIA-RUBBER,  Etc. 

Applications 

20,295.  II,  Williamson.  Improved  means  for  mixing  or 
blending  pigments  to  obtain  pigments  of  desired  colour. 
Sept.  14. 

20,753.  H.  Milliugton  and  T.  II.  Parry.  An  improvement 
in  the  treatment  of  india-rubber.     Sept.  19. 

20,932.  1".  Kenton.  Improvements  in  the  manufacture 
of  artificial  gutta-percha  and  caoutchouc-like  substances. 
Sept.  22. 

21,138.  C.Thomas.  An  improved  protective  composition 
for  application  to  galvanised  and  other  iron,  steel,  and  other 
metals    as  a  foundation  for  painting,  and  to   prevent  rust. 

Sept.   24. 

22,344.  J.  Jones.  Improved  manufacture  of  paint  or 
similar  composition.     Oct.  8. 

22,721.  T.  Storer.     See  Cla-  \. 

Complete  Specifications  Accepted. 
1895. 

19,130.  P.  C.  D.  Castle.  New  or  improved  chemical 
substance  and  the  application  thereof  to  industrial  purposes, 
such  as  rubber,  gutta-percha,  or  celluloid  substitutes, 
insulations  of  electrical  conductors,  coverings  for  ships' 
bottoms,  or  wall  or  floor  cov<  rings.    <  let  14. 

21,226.  I).  /■■  Woods  and  W.  P.  Mackay.  Improved 
composition  for  blacking  and  dressing  leather.     Oct.  7. 

23,155.  A.  T,  Hall.  Preparation  of  colour  wash  or 
distemper  paints.     Oct.  7. 

1896. 

14,'.i8S.  A.  I!.  Browne.  Manufacture  of  white  lead. 
0  1.21. 

17,799.  E.  T.Dnmble  Process  for  hardening  bituminous 
substances.    <  let.  7. 

19,318.  G.  W.  X.  Hamilton,  An  enamel  pain!  and  com- 
bination of  materials  for  composing  same.     <>ct.  14. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 

Applications. 

20,420.  W.  Dennison.  Improvements  in  connection  with 
the  manufacture  of  leather.     Sept.  15. 

21,210.  W.  Clark. — From  C.  H.  ISoehiinger  and  Sohn. 
Improvements  in  tanning  hides  and  skins.     Sept.  24. 

21,774.  H.  Gardner. — From  C.  W.  Luther.  Improved 
manufacture  of  waterproof  glue.     Oct.  I. 

22,103.  J.  Forster.  Improvements  in  the  method  of  and 
means  for  tanning  hides  and  the  like.     Oct.  6. 

22,965.  F.  Billing  and  A.  Letalle.  A  new  material  to 
be  employed  as  a  substitute  for  leather,  paper,  and  other 
analogous  substances,  and  a  process  of  manufacturing  the 
same.     Oct.  16. 

Complete  Specifications  Accepted. 

1895. 

18,879.  L.  A.  Groth.  Apparatus  employed  ii  tanning 
hides  and  skins.     Oct.  7. 

21,557.  P.  C.  D.  Castle.     See  Class  XII. 

21,720.  C.  D.  Abel.— From  The  Chemische  Technisches 
and  Hygieniscbes  institut  Dr.  Popp  and  Dr.  Becker. 
Improvements  in  lyes  or  liquors  for  preparing  hides  for 
tanning.     Oct.  14. 

23,310.  A.  Brogard.  Process  for  the  removal  of  lime 
from  hides  and  skins  after  treatment  in  the  lime  bath. 
Oct.  7. 

1896. 

2993.  A.  Zendroni.  A  new  adhesive  aud  agglutinating 
substance.     Oct.  7. 

16,600.  E.  Avellis  and  E.  Koster.  Process  for  preparing 
chrome-dressed  leather  for  dyeing  purposes.     Sept.  23. 

20,154.  R.  W.  James. — From  S.  Alimouda.  Process  for 
tanning  hides.     I  let.  2  1 . 


XV.— AGRICULTURE  and   MANURES,  Etc. 
Applications. 

20,509.  A.  Schlepitzky.  A  new  or  improved  artificial 
manure  or  fertiliser.     Complete  Specification.     Sept.  16. 

22,666.  C.  H.  Langdale  and  A.  W.  Langdale.     Improve 
ments  in  the  treatment  of  ground  slags  intended  for  use  as 
fertilisers.     Complete  Specification.     Oct.  13. 

Complete  Specifications  Accepted. 

1895. 

18,635.  T.  Jamieson.  Process  for  the  manufacture  of 
phosphates  of  ammonia  and  potash  in  an  alkaline  mixture 
suitable  for  manure.     Sept.  30. 

1896. 
6405.  N.    F.    I!,    de  Mcreev.      Manufacture    of   manure. 
Oct.  21. 

XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

20,431.  I..  !■'.  Haubtman.  Improvements  in  apparatus 
for  clarifying  saccharine  solutions.     Sept.  15. 

20,771.  11.  Ilelhiug.  Improvements  in  the  manufacture 
of  saccharine  compounds.      Sept.  19. 

22,018.  J.  Cleave.  An  improved  steam  sugar  boiler. 
Complete  Specification.     ( >ct.  5. 

Complete  Specification  Accepted. 

1896. 
18,138.  C.  F.  Kastengr  i>.    Method  of  purifying  molasses, 
syrup,   or   other   solution   of  sugar   by  means  of   animal 
charcoal.    Sept.  80. 
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XVII.— BREWING,  WINES,  SPIKITS,  Etc. 

Applications. 

20,521.  A.  L.  Burlin.  Improvements  in  the  manufacture 
of  yeast.     Sept.  16. 

21,011,  G.  E.  Jacquemin.  A  new  or  improved  method 
of  and  apparatus  for  the  manufacture  of  pure  yeasts. 
Sept.  22. 

21,022.  A.  E.  Eeroe.  Improvements  in  a  process  and 
apparatus  for  treating  malt  liquors.  Complete  Specifica- 
tion.    Sept.  22. 

21,118.  ,T.  Kwiatkowski.  New  or  improved  process  for 
adding  iron  to  beer.     Complete  Specification.     Sept.  23. 

22,403.  C.  H.  McEuen.— From  J.  T.  Bennett.  Appara- 
tus and  process  for  removing  saccharine  and  other  im- 
purities from  wine  and  spirits.  Complete  Specification. 
Oct.  9. 

23,026.  E.  W.  Walker.  Improvements  in  the  treatment 
or  preparation  of  nialt  for  brewing  or  other  purposes, 
(let.  16. 

Complete  Specifications  Accepted. 

1895. 

17,611.  J.  Bradbury.  Methods  of  utilising  the  waste 
products  from  breweries,  distilleries,  vineyards,  and  the  like, 
including  suitable  machinery  and  apparatus  for  the  same. 
Sept  30. 

IS, 296.  .1.  W.  Folkerts.    Manufacture  of  yeast.    Sept.  23. 

20,130.  R.  Free.  Preparation  or  treatment  of  beer. 
-.  [it.  30. 

22,035.  J.  B.  Grisez.  A  process  for  the  aeration,  oxida- 
tion, and  oxygenation  of  wort.     Oct.  7. 


1396. 

17,246.  L.  Prochazka.     Process  and  apparatus  for  mash- 
iog  and  brewing.     ( let.  21. 


XVIII.— FOODS,  SANITATION.  Etc.,  and 
DISINFECTANTS. 

Applications. 
A. — Foods. 

22,696.  T.  O.  Kent.  A  new  or  improved  extract  of 
coffee  and  the  method  of  preparing  the  same.     Oct.  13. 

B. — Sanitation. 

20,733.  J.  B.  Petrie.  A  method  or  process  and  appara- 
tus for  the  clarification  and  purification  of  liquid  sewage  or 
other  foul  waters.     Sept.  19. 

-;2.768.  C.  Fell.  An  improved  filter  for  sewage  effluent 
and  the  like.     Oct.  14. 

23,042.  I).  Cameron,  F.  J.  Commin,  and  A.  J.  Martin. 
Improvements  in  apparatus  for  the  treatment  of  sewage  or 
other  liquids.     Oct.  17. 

C. — Disinfectants. 
20,792.   W.  O.  Quibell,  T.   O.   Quibell,  O.   Quibell,  and 
W.   B.   B.   Quibell.      Improvements  in   sheep-dip    powder. 
Complete  Specification.     Sept.  19. 

Complete  Specifications  Accepted. 
B. — Sanitation. 
1895. 
17,82S.  C.  Tellier.     Manufacture  of  ice  and  the  produc- 
tion of  cold,  and  apparatus  therefor.     Sept.  30. 

19,952.  C.  MaeDonald.  Manufacture  of  material  for 
filtering  water,  sewage  effluents,  saccharine  juices,  alcoholic 
liquors,  illuminating  gas,  and  other  liquids  and  fluids,  and 
for  use  in  the  manufacture  of  steel.     Oct.  21. 


21,856.  G.  Watson.  Furnaces  for  the  destruction  of 
town  refuse.     Sept.  23. 

23,064.  J.  Hargreaves.  Treatment  of  sewage  and  the 
obtention  of  valuable  products.     ( >et.  21. 

C — Disinfectants. 

1895. 

20,355.  G.  C.  Kinloch,  C.  Heap,  and  J.  H.  Butterworth. 
Production  of  compositions  for  treating  sewage  matters  or 
other  foul  waters.     ( let.  21 . 

22,332.  J.  B.  MeArthur.  Liquid  disinfectant  soap. 
Sept    30. 

22,364.  C.  C.  Whitaker.  Manufacture  of  disinfectants 
an  I  antiseptic  compounds.     Oct.  7. 

1896. 
1409.  A.  J.  Boult. — From  F.  Fritzsche   and  Co.     Manu- 
aeture  of  an  antiseptic  disinfectant.     Oct.  14. 

XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

21,978.  A.  Mas  sou.  An  improved  method  and  means  of 
drying  and  treating  coated  paper.     Oct.  5. 

22,848.  B.  A.  McLaurin  and  Smitlj,  and  McLaurin. 
Improvements  in  the  manufacture  of  paper.     ( )ct.  15. 

22,965.  F.  Billing  and  A.  Letalle.     See  Class  XIV. 

23.094.  C.  E.  Challis.     Waterproof  cellulose.     Oct.  17. 

Complete  Specifications  Accepted. 

1895. 
21,470.  U.    Marga.      Cellulose   compounds   aud    articles 
manufactured  therefrom.     Sept.  30. 

22.030.  H.  W.  Reynolds.  A  new  or  improved  material 
to  be  used  in  substitution  of  whalebone  or  born,  and  process 
and  apparatus  for  producing  the  same.     Sept.  30. 

1896. 

13,242.  W.  Hunkemoller.  Process  for  manufacturing 
artificial  whalebone.     Sept.  23. 

1^,265.  M.  Honig.  Manufacture  of  tannin  extract  from 
sulphite  cellulose  lyes.     Oct.  7. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,   jnd  EXTRACTS. 
Applications. 
20,622.  G.   B.    Ellis.— From    La    Societe    Chimiqne   des 
Dsines  du  Rhone,  anciennement  G.   P.   Monnet  et  C'artier. 
Improved  means  of  distributing  formic  aldehyde   vapours. 
Sept.  17. 

20,697.  A.  Zimmermann. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Schering.  The  production  of  a 
vinvldiacetonalkamine  and  of  anaesthetics  therefrom. 
Sept.  18. 

20,773.  J.  J.  A.  Trillat.  Improvements  in  the  produc- 
tion of  vapours  of  formic  aldehyde,  and  apparatus  for  the 
same.  Filed  Sept.  19.  Date  applied  for  Feb.  25,  1896, 
being  date  of  application  in  France. 

21,026.  W.  L.  Wise. — From  The  Chemische  Fabrik  von 
Heyden  Gesellschaft  mit  beschriinkter  Haftung.     Improve- 
ments in  the  manufacture  of  saccharine.     Complete  Speci- 
I    fication.     Sept.  22. 

21.031.  J.  G.  Mcintosh.     Improvements  in  the  manufae- 
I    ture  and  application   of  terebeuthene  mono  hydrochloride. 

Sept.  22. 

21,106.  G.  B.  Ellis. — From  La  Societe  Chimique  des 
Usiues  du  Rhone  anciennement  G.  P.  Monnet  aud  Carrier. 
Improvements  iu  the  manufacture  of  vanillin.     Sept.  23. 

22,139.  M.  Dinesman.     Process  for  the  manufacture   of 
1    substitutes    for    natural    musk.     Complete    Specification. 
Oct.  6. 
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22,351.  J.  Y.  Johnson. — From  R.  Koepp  and  Co.  Im- 
provements in  the  manufacture  or  preparation  of  lactic  acid. 
Oct.  8. 

22,696.  T.  0.  Kent.     See  Class  XVIII.  A. 

Complete  Specifications  Accepted. 
1895. 
21,203.  A.  Eichengriin.     New  and  useful   bodies  derived 
from  iodoform.     Sept. 

22,251.  1!.  Zahorski,  F.  Hurter,  and  J.  Brock.  Improve 
incuts  in  the  treatment  of  impure  bismuth  for  refining  the 
same.     Sept  30. 

189C. 
17,401.    C.    Fahlberg.     Manufacture    of    saccharine    or 
compounds  thereof,  or  mixtures  containing   the  same,  and 
in  the  p  o  I  icl  on  and  treatment  of  materials  for  use  fhi  re  u. 
Oct.  21. 

XXI.— PHOTOGRAPHY. 
Applications. 
07.    M.   Sappey.      New   or   improved    apparatus  or 
means   by   which   successive    photographs  can  be  produced. 
Sept.  14." 

20,387.  T.  C.  Marccau.  Producing  photographs  in 
relief.     Complete  Specification.     Sept.  15. 

II.  A.  P.  Okell.  Improvements  in  apparatus  for 
use  in  the  development  and  treatment  of  flexible  photo- 
graphic films  or  tissues.     Sept.  21. 

21,495.  W.  S,  Wain.  Improvements  in  dishes  or  baths 
employed  in  developing  and  like  photographic  and  chemical 
operations.     Sept.  29. 

22,680.    W.     Friese  Greene    and     J.     Collings.       Im- 
provements in  the  production  of  coloured  prints.     Oct.  13. 
22,689.     \V.   In  anil  J.  A.   Prestwieh.     Im- 

proved    means   for    making    and    projecting   kinetoscopic 
films.     Oct.  13. 

Complete  Specification  Accepted. 
1895. 
22.7.~>7.  A.    Musker.     Drying  photographic  negatives  and 
the  like.     Oct.  7. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

20,537.  A,  (1.  Manifold.  Improved  matches,  ami  cases 
for  use  in  connection  therewith.     Sept.  17. 

20.GJL  W.  Xorri-.  An  improvement  in  the  construction 
of  Masting  or  other  explosive  cartridges  or  cartridge  cases, 
thereby  enabling  explosions  to  which  water  is  detrimental 
to  be  lired  or  exploded  under  or  in  water.     Sept.  18. 

20,675.   M.  Bielefeldt.     Blasting  cartridge.     Sept.  is. 

22.120.  F.  A.  Halsey  and  W.  C  Savagi  Smokeless  gun- 
powder.    Complete  Specification.     Oct 

22,162.  J.C.Hamilton.  Improvements  in  explosive  com- 
pounds for  blasting  purposes.     Oct.  6. 

22,190.  G.   Kvnech  and  Co.,  Lim.,  and   A.    I    Cocking. 
Improvements  relating  to  the  manufacture    of  • 
Oct.  G. 

22,540.  II.  \"  Stri  I  lenert.  A  new  or  improved  solvent  or 
solvent- for  nitrocellulose,  whereby  improved  solutions  are 
obtained.    Oct.  lo. 

22.717.  G.    Kynoch   and  Co.,   Lim.,  and   A.  T.  Cocking. 
iass  VII.  " 

22.718.  G.  Kvuoeh  and  Co.,  Lim.,  and  A.  T.  Cocking, 
Si     Class  VII.   ' 


Complete  Specifications  Accepted. 
1895. 

21,755.  T.  B.Wilson.    Production  of  nitrogen  con  | 
and  apparatus  there  Sept.  23. 

21,995.  W.  F.Reid  and  E,  .1.  V.  Earle.   Nitro-comp 

Oct.  14. 

1896. 

17  204.  M.  Bielefeldt.  Proves-  for  the  manufacture  cf 
explosives  containing  saltpetre.     Oct.  14. 

ls.iOs.  B.  Willcox.  —  From  The  Actien  Gesellschar) 
Dyuamit  Nobel.  An  improved  explosive  or  blasting  com- 
position.    Sept.  23. 
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Notice  is  hereby  given,  for  the  information  of  members  and 
advertisers,  that  the  advertisement  columns  of  this  Journal 
have  been  contracted  EorbyMessrs.EYKEandSpoTTiswooDE, 
iety's  printers  and   publishers,  to   whom  all  commu- 
oications  respecting  them  should  be  addressed.     The  circu- 
it the  Journal  is  now  more  than  3,000  per  month. 

Foreign  and  Colonial  Members  are  reminded  that  the 
-  ibscription  "I  25s.  for  L897,  payable  on  January  1-t  next, 
should  1m-  -rutin  good  time  to  the  Treasurer,  in  order  to 
ensure  continuity  in  the  receipt  of  the  Society's  Journal. 
\m\  changes  of  address  t"  appear  in  the  new  List  of 
iers  now  in  course  of  preparation,  should  reach  the 
General  Secretary  not  later  than  January  15th,  189". 
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The  Chemical  Society's  Rooms,  Burlington  House,  W. 
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Vice-Chairman:  Boverton  Redwood. 

Committee : 


B.  Blount. 

C.  F.  Cross. 
W.J.  Dibdin. 
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S.  Hall. 
T>.  Howard. 
E.  Grant  Hooper. 
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Dee.  Till.  1896:— 
Mr.  Alf.  E.  Fletcher.  F.I.C.,  F.C.S.    "The  Alkali  Manufacture: 

An  Historical  Sketch." 
Messrs.  H.  F.  Hunt  and  L.  .1.  Steele,  A.I.E.E.      'Spontaneous 
Oxidation  of  Aluminium  in  contact  with  Mercury." 


Meeting  held  on  Monday,  November  2nd,  189G. 


DR.    R.    MESSEL    IN   THE    CHAIR. 


THE    PRODUCTION   OF   INOCULATING 

MATERIALS    ('« NITR AGIN ")    FOR    USE    IN 

AGRICULTURE. 

BY  J.  AUGUSTUS  VOELCKER,  PH.D. 
"Nitragin"  claims  to  be  a  powerful  agent  capable  of 
containing,  as  represented  in  a  small  bottlcful,  enough 
fertilising  matter,  and  that  of  the  right  kind,  for  inoculating 
half  an  acre  of  the  particlar  crop  the  name  of  which  is 
marked  on  the  bottle,  with  the  organisms  which  shall  enable 
it  to  utilise  for  itself  the  nitrogen  of  the  atmosphere,  and 
not  only  ensure  an  abundant  crop  of  the  particular  plant, 
but  also  cause  the  soil,  by  its  enrichment  in  stored-up 
nitrogen,  to  produce  an  after-crop  of  a  nitrogen-loving 
nature,  w  ithout  the  expenditure  upon  it  of  the  considerable 
sums  which  it  is  usual  to  spend  in  the  form  of  nitrate  of 
of  soda  and  other  nitrogenous  fertilisers.  This,  then,  is  the 
purport  of  the  introduction,  and  it  is  for  us  to  see  on 
what  grounds  the  claim  rests,  whether  there  is  reasonable 
probability  of  its  success,  and  how  far  its  production  as  a 
branch  of  chemical  industry  in  the  future  is  likely  to  be 
warranted.  So  far,  I  should  say,  "  Nitragin  "  is  confined 
in  its  application  to  crops  of  a  legumiuous  nature,  for  they 
alone,  according  to  our  present  knowledge,  have  the  power 
of  assimilating,  under  proper  conditions,  the  atmospheric 
nitrogen.  Hut  it  needs  no  great  stretch  of  imagination  to 
look  to  a  possible  development  of  the  principle  of  inocula- 
tion of  other  agricultural  crops  by  the  fitting  media. 
Before  describing  the  actual  commercial  production  of 
the  article  and  its  use,  it  is  necessary,  for  a  right  under- 
standing, to  review  the  position  of  our  kuowiedge  as  regards 
the  nitrogen  question  and  its  practical  application  to 
agricultural  ends. 

After  the  successive  rise  and  abandonment  of  the  "humus" 
theory  of  Thaer  and  the  "  mineral  "  theory  of  Liebig,  the 
■*  nitrogen  "'  theory  of  Lawes  and  Gilbert  became  the  pro- 
minent one,  and  has  survived  to  this  day  in  practical 
experience,  as  showing  that  it  is  pre-eminently  nitrogen 
that  is  needed  by  agricultural  crops,  and  that  which  they, 
as  a  whole,  have  the  most  difficulty  in  providing  for  them- 
selves in  sufficiency.  Moreover,  the  experiments  of  Lawes, 
Gilbert,  and  Pugh,  in  18.57,  under  the  particular  conditions 
of  their  carrying  out,  showed  that  none  of  our  ordinary 
field  crops,  the  leguminous  ones  included,  were  able  to 
directly  assimilate  the  nitrogen  offered  to  them  in  the 
atmosphere,  but  depended  for  their  nitrogen  on  the  supply 
of  it  to  them  in  the  form  of  manures,  or  as  soil-nitrogen. 
So  far  as  cereal  crops  and  all  others,  except  leguminous 
ones,  are  concerned,  this  belief  has  not  been  controverted 


by  any  subsequent  discoveries  or  experiments.  But  iit 
regard  to  leguminous  crops  there  had  long  been  a  divergence 
between  theory  and  practice,  and  though  the  full  explana- 
tion could  not  be  given  until  a  later  date,  when  the  famous 
experiments  of  Hellriegel  aud  Wilfarth  established  a  new 
truth,  there  was  in  the  growth  of  leguminous  crops  and 
their  influence  on  subsequent  corn  crops  a  something  not 
explainable  satisfactorily  by  the  "  nitrogen"  theory.  While 
corn  crops  and  root  crops  clearly  required  nitrogen  to  he 
supplied  to  them  beyond  what  was  available  for  them  in 
the  generality  of  soils,  leaving  the  soil  subsequently  the 
poorer  in  these  constituents,  clover  and  other  leguminous 
crops  not  only  throve  perfectly  well  without  the  application 
<if  nitrogenous  manures,  but  left  the  surface  of  the  soil  far 
richer  in  nitrogen  than  it  was  before  ;  in  fact,  a  leguminous 
crop  practically  supplied  a  nitrogenous  manuring  for  an  after 
corn  crop.  Aud  yet,  in  the  face  of  Lawes  and  Gilbert's 
experiments  as  to  the  inability  of  crops  to  assimilate  free 
atmospheric  nitrogen,  there  was  not  sufficient  explanation 
for  this  enrichment  of  the  soil.  But  to  the  practical  farmer 
the  fact  was  perfectly  well  known  and  acted  upon,  a« 
instanced  in  the  beneficial  working  of  a  rotation  of  crops 
m  which  clover  holds  a  place.  Suggestions  were  now  ami 
again  thrown  out  that,  after  all,  the  atmosphere  might  have 
something  to  do  with  explaining  the  seeming  anomaly,  aud, 
as  long  ago  as  1868,  the  late  Dr.  Voelcker,  when  showing 
how  nitrogenous  organic  matter  was  stored  up  in  the  soil 
during  the  growth  of  a  clover  crop,  anil  how  it  increased 
with  the  increase  of  the  root  fibres,  went  so  far  as  to 
express  the  opinion  that  in  some  way  that  had  not  yet 
been  explained  the  atmosphere  did  play  a  part  in  this 
storing  up  of  nitrogen  in  the  soil. 

But  it  was  not  until  the  several  years 'of  steady  work  and 
patient  enquiry  iu  which  Hellriegel  had  been  engaged, 
culminated  in  18S6  with  the  pronouncement  which  he  and 
his  colleague  Wilfarth  were  then  able  to  make,  that  the 
true  explanation  of  the  influence  of  leguminous  plants  was 
supplied,  and  that  it  was  then  definitely  shown  that  certain 
leguminous  crops  at  least— among  which  were  all  the 
common  field  crops  of  this  order — did  possess  the  power, 
under  favourable  conditions,  of  assimilating  and  utilising 
the  free  nitrogen  of  the  atmosphere. 

This  power,  Hellriegel  proved,  they  possessed  through 
the  medium  of  minute  organisms,  or  bacteria,  which 
existed  in  certain  swellings  or  "  nodules."  as  they  were 
termed,  found  on  the  roots  of  these  leguminous  p'ants. 
The  free  nitrogen  of  the  atmosphere  held  in  the  soil  could 
be  fixed  by  the  organisms  in  the  nodules,  and  in  this  way 
could  be  explained  the  storing  of  nitrogen  by  these  plants, 
and  the  enrichment  of  the  soil  by  their  decay. 

It  is  not  necessary  here  to  go  in  detail  into  the  various 
steps  by  which  Hellriegel  and  Wilfarth  arrived  at  their 
conclusions,  but  it  may  be  well  to  set  out  the  principal 
lines  of  the  inquiry.  It  had  already  long  been  noticed  that 
the  rootlets  of  leguminous  plants  growing  luxuriantly  in  an 
ordinary  fertile  soil,  bore  on  them  certain  swellings  (the 
"nodules"  already  referred  to),  but  their  nature  had  not 
been  investigated,  nor  had  their  possible  connection  with 
the  question  of  the  assimilation  of  free  nitrogen  been  even 
hinted  at.  Hellriegel  and  Wilfarth,  however,  were  the  first 
to  work  out  this  connection.  Their  experiments  were  eon- 
ducted  on  ordinary  field  crops,  but  grown  iu  small  pots 
filled  with  sterilised  sand  and  kept  moist  as  required,  by 
distilled  water  free  from  nitrogen.  A  series  of  pots  were 
arranged  for  each  of  the  principal  families  of  field  crops, 
gramineae  (cereals),  crucifenc  (swedes),  leguminosaj  (peas, 
vetches),  See.,  and  each  was  supplied  with  nutritive  solu- 
tions containing  the  necessary  phosphoric  acid,  potash, 
lime,  Sec.,  for  plant  growth,  but  containing  no  nitrogen 
whatever.  Next,  while  to  some  of  the  pots  in  each  series 
nothing  else  was  added,  to  others  a  certain  quantity  of 
nitrogen  in  tbe  form  of  a  solution  of  nitrate  of  soda  was 
added,  to  others  double  the  amount,  and  so  on.  In  the 
case  of  plants  of  the  gramineae  and  all  others  except  the 
leguminosa;,  there  was  found  to  be  no  further  develop- 
ment than  could  be  accounted  for  by  the  combined  nitrogen 
supplied.  But  in  the  case  of  the  legumiuosas  it  was  other- 
wise. Where  no  nitrogen  had  been  supplied,  the  plants 
were  mostly  of  stunted  growth,  having,  it   would  seem,  only 
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the  nitrogen  that  the  seed  contained  to  live  upon ;  but 
here  and  there  were  some  that  grew  well,  and,  on 
examining  the  roots,  Hellriegcl  and  Wilfarth  found  that 
in  the  latter  case  nodules  were  present  in  quantity  upon 
the  roots,  while  there  were  none  on  the  roots  of  the  plants 
oi  stunted  growth. 

This  observation  set  them  to  experiment  further,  and  the 
next  step  was,  by  shaking  up  some  fertile  soil  with  distilled 
water  and  letting  it  settle,  to  make  a  water  extract  of  it, 
and  to  add  it  to  the  pots  containing  the  leguminous  crops, 
hut  to  which  no  nitrogen  had  been  supplied.  The  plants 
in  nearly  all  eases  grew  luxuriantly  and  formed  nodules 
freely  on  their  roots,  hut  when  the  soil  extract  was  sterilised 
before  adding  it,  then  there  was  no  growth  and  no  forma- 
tion of  root  nodules.  l'eas,  beans,  vetches,  clovers,  gee., 
were  found  to  act  in  this  way,  but  certain  others,  such  as 
lupins,  serradella,  Sea.,  would  not  grow  even  with  this  soil 
extract.  On  watering  them,  however,  with  a  similar 
extract,  but  made  from  a  soil  on  which  the  particular  crop 
was  known  to  grow  well,  these  plants,  too,  were  found  to 
Sourish  and  to  develop  nodules,  though  failing  to  do  so 
when  the  soil  extract  was  previously  sterilised.* 

This  observation  of  Hellriegel's  has  its  counterpart  in 
practice,  inasmuch  as  it  is  known  that  lupin",  for  example, 
cannot  be  got  to  grow  upon  every  soil,  but  that  if  some  of 
the  soil  be  taken  from  land  on  which  they  have  been 
growing,  and  bo  spread  as  a  top-dressing  upon  other  land, 
then  the  crop  may  be  able  to  establish  itself.  Hellriegel's 
experiment  was,  in  effect,  the  obtaining  of  an  extract  which 
should  contain  the  particular  organism  that  favoured  the 
growth  of  the  particular  crop,  and  he  found  that  when 
that  organism  was  present,  the  plant  grew,  produced 
nodules  in  abnndance,  ami  throve  proportionately,  but  that 
when  the  organism  was  excluded,  by  sterilisation  or  other- 
wise, there  was  no  development  of  nodules  and  no  growth. 
Neither  llellriegel  nor  his  colleague  Wilfarth  was,  however, 
a  botanist,  and  it  was  left  to  Beyerinck,  of  Delft,  Holland, 
to  ascertain  in  18ss  what  the  precise  nature  of  the  nodules 
was,  the  result  being  that  they  were  found  to  be  bac- 
tericidal, and  to  contain  specific  organisms  as  bacteria. 

Simultaneously  with  the  growth  and  the  formation  of 
nodules  came  the  accumulation  of  nitrogen  in  the  plant,  and 
this,  being  far  in  excess  of  any  nitrogen  supplied  in  seed  or 
in  extract,  could,  it  was  concluded,  proceed  only  from  the 
free  nitrogen  of  the  atmosphere  held  in  the  pores  of  the 
soil  and  fixed  in  the  plant  by  means  of  the  bacteroid 
nodules  spoken  of. 

llellriegel  having  thus  established  the  connection  between 
the  development  of  nodules  on  the  roots  of  leguminous 
plants  and  the  fixation  of  atmospheric  nitrogen,  and  having, 
moreover,  shown  that  certain  crops,  such  as  lupins,  required 
the  presence  of  organisms  peculiar  to  the  soils  on  which 
these  crops  flourished,  the  way  was  open  for  the  next 
development,  that  of  Nobbe,  the  distinguished  professor 
at  Tharandt,  Saxony,  which  is  the  one  with  which  we  are 
specially  concerned  ifw.  Nobbe  reasoned  that  if  the  suc- 
cessful growth  of  leguminous  plants  depended  upon  the 
development  of  the  root  nodules,  and  if  certain  of  them 
could  only  lie  successfully  inoculated  by  organisms  which 
seemed  peculiar  to  these  individual  crops,  it  would  be  well 
SO  to  arrange  that  when  a  crop  was  grown  one  should  make 
sure  that  the  proper  organisms  were  present.  Each  plant, 
he  believed,  possessed  its  particular  kind  of  nodule,  or, 
rather,  these  noduli  -  contained  within  them  bacteria  which 
favoured,  for  that  particular  plant,  the  assimilation  of  free 
nitrogen.  Hence  he  thought  that  by  taking  the  nodules  of 
healthy  plants  of  each  kind,  and  cultivating  the  organisms 
contained  within  them,  he  would  prepare  inoculating  material 
which  could  he  applied  to  like  crops  to  that  from  which  lie 
had  taken  the  no  Ink  5. 

The  plan  of  inoculating  crops  on  the  large  scale  !>\ 
spreading  over  the  surface  of  the  area  sown  a  top-dressing 
of  soil  from  land  where  the  particular  crop  hid  already 
been  grown,  was  well  known,  though  not  the  reasons  for  ite 
success.     Already  lor  several  years  this  had  been  done  on  a 

•  Tlii-  summary  of  Hellriegel's  experiments  is  taken  substantially 

from   Lawes  and  Gilbert's  paper,  "The  Sources  ol  the  Nitrogen  of 
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large  scale  in  Germany  by  Dr.  Salfeld  in  his  endeavour  to 
reclaim  vast  tracts  of  moorland  in  the  neighbourhood  of 
Bremen, aud  it  had  been  shown  in  Dr.  Salfeld's  practical  field 
experiments  that  the  best  results  attended  the  endeavour. 
But  it  was  also  known  that  this  process  of  soil  transference, 
besides  being  very  costly,  had  certain  disadvantages  asso- 
ciated with  it,  notably,  that  not  only  would  the  desired 
organisms  he  transported,  but  that  others  also  which  were 
not  wanted  were  introduced,  while  fungoid  diseases,  para- 
sites, and  other  unfavourable  elements  might  also  he  brought 
in  at  the  same  time.  These  difficulties  Xobbe  sought  to 
avoid  by  adopting  the  method  of  "  pure  cultivation."  This 
method  consisted  in  taking  the  particular  nodules,  cleaning 
them  thoroughly,  breaking  them  open,  and  spreading  their 
contents  on  a  plate  of  specially  prepared  gelatin,  on  which 
they  were  then  cultivated.  After  cultivation,  one  of  the 
colonies  was  transferred  to  a  secoud  plate,  aud  cultivation 
again  proceeded  with.  This  process  was  successively 
repeated,  until  at  length  what  was  believed  to  be  a  •'  pure 
cultivation"  of  the  organism  peculiar  to  the  plant  in  ques- 
tion was  obtained.  This  was,  with  the  proper  precautious, 
transferred  to  agar-gelatin  contained  in  the  bottom  of  a  gias- 
bottle  or  flask  holding  some  8  to  10  oz.,  and  on  this  the 
pure  cultivation  was  subsequently  allowed  to  grow;  the 
bottle  was  sealed,  and  the  contents  kept  from  the  light. 
This  is  the  form  in  which  we  have  it  before  us  to-day.  To 
the  material  the  name  "Nitragin"  was  given,  presumably 
from  the  Greek  &yeti',  Latin  agere,  "  to  make  active."  The 
name  itself  is  rather  an  unfortunate  one — at  least  in  this 
country, — where  its  close  resemblance  in  sound  and  writing 
to  our  word  "  nitrogen  "  may  easily  lead  to  its  being  mi- 
taken  for  that.  In  Germany,  however,  where  the  word  for 
nitrogen  is  "  Stickstoff,"  no  such  confusion  would  be  made. 
Having  thus  secured  what  he  believed  to  be  the  active 
nitrogen-fixing  principle  for  the  particular  leguminous 
crops,  Nol.be,  together  with  his  colleague  lliltuer,  proceeded 
to  experiment  extensively  with  it,  and.  having  assured 
himself  of  it-  success,  the  next  step  was  to  introduce  the 
material  into  agricultural  practice  and  on  a  commercial 
scale.  It  was  to  a  German  firm — the  well-know  n  Efarbwerke 
of  Mcister,  Lucius,  and  Briining,  lloehst-oa-tlie-.Main,  near 
Frankfort — that  the  manufacture  was  entrusted.  Dr.  Pauli 
and  Dr.  Laubenheimer,  the  chief  chemist,  themselves  con- 
ducted me  over  the  works  when  I  visited  them  in  April  last, 
and  they  kindly  gave  me  every  facility  for  seeing  how 
"  Nitragin"  was  prepared.  There  is,  as  I  said,  a  separate 
department  for  this  work,  and  in  immediate  charge  of  it 
was  tin  ii  Dr.  Gesell,  who  had  previously  been  working  at 
Tharandt  under  Nobbe.  Dr.  Gesell  was  good  enough  to 
show  mc  the  methods  by  which,  from  the  individual  uodules 
of  each  kind  of  plant,  the  pure  cultivations  are  prepared, 
and  how,  after  they  are  obtained,  they  are  bottled  for  use 
distribution.  He  also  showed  me  microscopical  preparations 
of  the  different  cultivations,  and  how  the  colonics  are 
selected  out  for  further  cultivation. 

It  has  accordingly  come  about  that  from  the  purely 
scientific  work  of  Hellriegcl,  followed  up  by  that  of  Nobbe, 
a  new  branch  of  chemical  industry  has  been  established 
which  has  tor  its  object  the  rendering  easier,  by  perfectly 
natural  means,  the  fertilising  of  the  ground  for  the  growth 
of  agricultural  crops. 

At  Hfichst  there  are  separate  preparations  of  "  Nitragin  " 
for  each  kind  of  leguminous  crop,  these  being  derived 
originally  from  the  nodules  of  the  particular  plant.  At  the 
time  of  mj  ii-it  there  had  been,  so  far,  17  different  kinds  ol 
"Nitragin"  prepared.  Hut,  inasmuch  as  Nobbe'e  experi- 
ments had  further  shown  that  bacteria  from  the  nodule-  ol 
certain  plants  did  quite  well  also  for  inoculating  plants 
belonging  to  families  nearly  related  to  the  one  taken,  though 
they  w,ie  not  efficacious  for  those  of  families  wiJel\ 
differing,  the  "Nitragin"  preparations  arc  classified  into 
groups,  and  in  the  commercial  practice  each  group  is 
distinguished  by  a  particular  coloured  label.  Thus  then 
are  preparations  of  •'  Nitragin  "  for  the  common  pea  aud  for 

the  field  pea,  of  the  pea  family  ;  for  vetehe-  and  horse-bean, 
of  the  veieh  family  ;  for  white,  yellow,  and  blue  lupins,  of 
the  lujiin  family  ;  for  red,  white,  and  crimson  clover,  olsike, 
trefoil,  cow-grass,  and  lucerne,  of  the  clover  family;  for 
sainfoin,  serradella,  aud  lathyrus,  while  it  was  the  intention 


Nov.  SO,  I'M.] 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


769 


shortly  tu  add  other?.*  The  cost  of  a  single  bottle  of  any 
of  the  preparations  is,  in  Germany,  2  M.  50  pf.,  equivalent 
to  about  half  a  crown  here  ;  and  the  contents  of  one  bottle 
are  supposed  to  be  enough  for  inoculating  half  an  acre  of 
the  crop  which  is  to  be  grown.  Accordingly,  in  addition  to 
labour,  the  extra  cost  of  the  application  would  come  to 
about  os.  an  acre— a  by  no  means  large  sum, — which  one 
would  be  wise  in  incurring,  if  one  could  ensure  that 
the  crop  to  be  grown  would  be  able  thereby  to  draw  upon 
the  plentiful  store  of  atmospheric  nitrogen  waiting  to  be 
used  free  of  cost. 

The  method  of  application  of  "  Xitragin  "  is  twofold. 
The  simplest,  and  the  one  involving  practically  no  cost 
beyond  that  of  the  purchase  itself,  is  the  method  of 
inoculating  the  seed  to  be  sown.  The  seed  is  put  in  a 
bucket,  and  water  in  sufficiency  to  just  moisten  it  is  poured 
over ;  the  contents  of  the  "  Nitragin  "  bottle  are  made  liquid 
by  the  air  of  very  gentle  warmth  (not  above  30  C),  aud 
are  then  poured  out  into  the  water  in  the  bucket,  the  bottle 
rinsed  out  with  more  water,  aud  then  the  seed,  water,  ami 
••  Xitragin"  are  thoroughly  mixed  till  every  seed  is  moistened. 
After  this  the  seed  is  dried  up  by  addiDg  a  little  of  the  soil 
from  the  field  on  which  it  is  to  be  sown,  or  with  dry  sand. 
and  is  then  ready  for  sowing  in  the  usual  way. 

The  other  method,  involving  more  labour,  but  believed  lo 
be  the  more  effectual,  is  to  inoculate,  not  the  seed  directly, 
but  the  soil  of  the  field  that  is  to  be  sown  with  the  crop. 
This  is  dnne  by  taking  for  each  half-acre  of  land  that  is  to 
te  cropped  about  t  cwt.  of  the  earth  from  it,  and,  as  before, 
pouring  out  the  contents  of  the  "  Xitragin  "  bottle  over  it,  and 
mixing  the  whole.  It  may  be  left  exposed  for  a  short  time 
to  dry,  or  more  dry  earth  or  saud  may  be  added.  Thus  the 
soil  becomes  inoculated,  and  it  is  next  spread  evenly  over 
the  whole  area  to  be  cultivated,  and  should  then  be  lightly 
raked  or  harrowed  in  to  a  depth  of  about  3  in.,  after  which 
the  seed  may  be  sown  in  it  as  usual. 

As  between  the  two  methods  of  inoculation — seed  or 
soil — certainty  has  not  yet  been  established  as  to  which  is 
the  better,  but  Xobbe  recommends  that  of  soil  inoculation, 
inasmuch  as,  though  more  troublesome  and  expensive,  it 
would  seem  likely  to  be  better,  because  the  nodules,  being 
developed  on  the  root  fibres,  these  would  have  a  better 
chance  to  come  in  contact  with  the  organisms  thus  dis- 
tributed throughout  the  soil  than  they  would  if  the  organisms 
remained  to  some  extent  merely  on  the  exterior  casing  of 
the  seed.  This  is,  however,  a  point  to  be  tested  by 
experience,  though  farmers  would  undoubtedly  prefer  the 
less  cumbersome  method  of  steeping  the  seed—  one  with 
■which  they  are  familiar,  as  in  the  so-called  "  pickling  "  of 
seed  with  sulphate  of  copper,  &c.,  as  a  protection  against 
rust  and  other  pe-ts. 

Xow  there  are  certain  very  important  precautions  which 
have  to  be  observed  in  regard  to  these  "  Nitragin  "  pre- 
parations, the  neglect  of  which  must  result  in  failure,  and 
which  may,  as  they  have  already  done,  induce  many  to 
consider  that  "  Xitragin  "  is  of  no  use  whatever.  Trials 
made  bj'  practical  farmers  already  have  been  known  to  fail 
through  inattention  to  necessary  details,  and  the  Hochst 
Fabrik  has  therefore  recently  issued  a  circular  calling 
special  notice  to  the  precautions  for  use.  The  chief  of 
these  are:  (1st)  not  to  subject  the  "  Xitragin  "  at  any  period 
to  a  higher  temperature  than  that  of  the  body,  and  (2nd)  not 
to  let  the  preparation  be  exposed  to  a  strong  light.  In 
liquefying  the  contents  only  lukewarm  water  should  be  used 
to  steep  the  bottle  in,  or  merely  taking  it  into  a  warm  room 
i  short  time  is  ample.  The  most  practical  way,  as 
Dr.  Pauli  laughingly  showed  me,  is  to  put  the  bottle  for 
a  few  minutes  in  one's  trouser  pocket !  The  bottle,  too, 
should  be  kept  with  a  wrapper  over  it. 

Another  precaution  that  must  be  observed  is  not  to  allow 
either  the  inoculated  seed  or  the  earth  that  has  been  simi- 
larly  inoculated  to  lie  about  for  any  length  of  time,  nor 
exposed  to  any  strong  light,  before  applying  it  to  the  land. 
The  operation  of  infecting  seed  or  soil  must  be  done  just 
preparatory  to  application  to  the  land,  or  failure  will  result. 
This  should  be  carried  out  in  a  cool,  shaded  place,  or  the 
activity  of  the  bacteria  will  be  imperilled. 

*  Since  the  above  was  written  I  hear  that  the  following  have  been 
added :— Vicia  villosa,  Bokhara  clover,  and  kidney  vetch. 


Another  necessary  caution  in  trying  experiments  with 
"  Xitragin  "  is  that,  inasmuch  as  "Nitragin  "  only  provides 
a  nitrogenous  manuring,  the  failure  of  it,  where  such  is 
noticed,  may  be  possibly  due  to  the  absence  of  a  sufficient 
supply  of  mineral  food  in  the  form  of  phosphates,  potash,  &c. 
It  is  therefore  advisable  in  such  experiments  to  apply  phos- 
phatic  and  potassic  manures  as  well,  in  order  to  make  Mir.' 
of  their  presence  in  sufficiency.  Another  mistake  which  I 
find  farmers  frequently  make  is  to  think  that  the  application 
of  "  Xitragin  "  to  an  already  established  crop  of  clover,  &c. 
will  do  good.  It  is  at  the  early  stages  of  the  growth  that 
the  rootlets  get  the  nodules  formed  upon  them,  and  that 
their  activity  is  greatest,  whereas  as  the  plant  gets  to 
Maturity  the  nodules,  as  Lawes  and  Gilbert  have  shown, 
get  used  up,  having  parted  with  their  nitrogeD,  and  dis- 
appear. 

As  regards  the  duration  of  the  activity  of  "  Xitragin,"  it 
is  believed  that  the  bacteria  will  retain  their  efficacy  for  a 
period  of  about  four  months,  and  probably  still  longer,  but, 
to  be  on  the  safe  side,  the  preparation  should  certainly  not 
be  above  two  months  old. 

This  is  a  fitting  point  at  which  to  review  the  conclusions 
arrived  at  by  Xobbe  from  his  examination  of  the  different 
"  pure  cultivations  "  and  of  their  action  in  the  case  of 
indi  vidual  leguminous  crops. 

Nobbe  was  led  to  conclude  that  each  organism  probably 
had  its  individual  efficacy  for  the  particular  crop  from  which 
it  was  derived,  and  either  none  or  a  weakened  one  for  other 
leguminous  plants  than  that  one.  Thib  he  found  by  expeii- 
ment  to  be  in  a  more  or  less  degree  the  case.  When  he 
took  pure  cultivations  from  the  nodules  of  the  pea  plant  he 
found  that  inoculating  the  pea  plant  with  it  produced 
excellent  results,  while  if  he  tried  it  with  vetches,  the  result, 
though  good,  was  not  so  good  as  before  ;  on  the  other  hand, 
the  inoculation  with  the  pea  cultivation  did  not  produce  any 
effect  on  clover,  serradella,  &c,  and  if  he  took  pure  cultiva- 
tions from  clover  they  would  not  do  any  good  with  peas, 
though  very  efficacious  for  plants  of  the  clover  family. 

Thus  the  difference  was  one  rather  of  degree,  the  activity 
being  greatest  for  the  plant  from  which  the  organism  was 
derived,  and  diminishing  gradually  as  one  went  to  plants 
less  nearly  related  to  the  original  one.  Further  than  this, 
Xobbe  was  led  to  conclude  that  the  organisms  under  the 
influence  of  symbiosis  with  the  particular  plant  underwent 
some  change  by  which  their  descendants  became  so  im- 
pressed by  the  plant  as  to  be  capable  afterwards  of  only 
inflnencing  to  the  full  extent  those  plants  which  belonged  to 
the  same  family  as  the  parent  one,  but  lost  the  power  more 
or  less  for  those  not  closely  related  to  it.  Hence,  in  the 
case  of  a  soil  heavily  cropped  for  some  time  with  a  legu- 
minous crop,  the  organisms  might  be  so  impressed  with  the 
character  of  the  particular  crop  that,  when  another  not 
nearly  allied  to  it  was  put  in,  the  bacteria  were  not  able  to 
influence  it,  and,  in  such  a  case,  inoculation  with  bacteria  of 
the  kind  derived  from  nodules  of  the  new  crop — in  short, 
with  the  proper  kind  of  '•  Nitragin  " — might  be  required  in 
order  to  produce  the  formation  of  nodules,  the  assimilation 
of  nitrogen,  aud  the  healthy  growth  of  the  new  plant. 

Thus  a  state  of  things  might  quite  well  occur,  as  was 
shown  to  be  the  ease  with  lupins,  when,  though  leguminous 
crops  had  been  grown  and  the  soil  had  abundance  of 
organisms  in  it,  yet  these  were  not  of  the  right  kind,  through 
being  too  strongly  impressed  with  the  characteristics  derived 
from  the  parent  plant. 

Xobbe  also  made  experiments  in  order  to  determine 
in  what  condition  of  the  soil  the  nodule-activity  was  most 
efficient,  and  he  found  that  it  was  when  the  soil-nitrogen 
was  nearly  u,ed  up  that  the  nodules  showed  the  most 
activity,  and  that  the  difference  between  an  inoculated  crop 
and  one  not  inoculated  was  the  most  marked.  If  there  in< 
abundance  of  soil-nitrogen,  then  it  was  quite  likely  that  i 
difference  would  be  found  between  plots  inoculated  and 
those  not  inoculated.  It  followed  also  from  this  that  plant*, 
such  as  peas,  vetches,  &c,  which  grew  quickly  and  were 
likely  to  use  up  the  soil-nitrogen  in  their  rapid  growth, 
would  be  better  ones  for  showing  the  influence  of  inocula- 
tion than  other  more  slowly-growing  crops  like  clover. 

I  certainly  came  away  from  Germany  with  the  impression 
that  it  was  impossible,  from  microscopical  examination  of 
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the  bacteria,  to  saj  definitely  whether  they  had  conn-  from 
nodules  of  the  pea,  or  lucerne,  or  clover,  and  so  on.  But  I 
have  since  been  told  that  this  is  not  altogether  the  case  ;  lor, 
though  without  previous  knowledge  of  their  origin,  one 
reifrht  not  be  justified  in  pronouncing  distinctly  that  this  is 
a  red  clover  bacterium  or  the  other  a  lucerne  bacterium, 
yet  there  are  certain  distinctions  in  appearance  which  may 
serve  to  the  identification  of  each,  more  or  less  closely. 
This  has  been  communicated  to  me  recently  by  Mr.  F.  K. 
Armytage,  of  Shrewsbury,  who  has  been  working  at  the 
subject  for  the  last  two  or  three  years,  and  he  has  also  sent 
me  some  photographs  taken  from  cultivations  of  several 
different  kinds.  These  he  has  allowed  me  to  use,  and 
certainly  it  would  appear  from  them  that  there  is  not  such 
a  want  of  definition  as  1  was  led  to  suppose.  The  photo- 
graphs, and  especially  that  of  gorge,  do  show  distinctive 
features  by  which  it  would  seem  that  they  might  quite  well 
he  differentiated,  liut  on  this  point  1  have  no  personal 
knowledge,  and  merely  append  the  photographs  ;  they  are 
token  at  about  720  diameters,  through  the  microscope.  Mr. 
Armytage  writes  : — 

"  I  especially  invite  your  attention  to  the  one  of  '  Gorse.' 
i  have  not  found  this  form  (No.  14  on  the  diagram)  in  the 
nodules  from  any  other  plant,  the  nearest  approach  being  the 
eomma-shaped  No.  13  from  Broom.  No.  15  represents 
•what  1  invariably  find  on  lucerne,  and  Bokhara  clover  (a 
aear  relation)  affords  organisms  somewhat  similar.  No.  I  1 
is  very  characteristic  of  a  large  number  of  slides  of  Vicia 
nativa — note  the  repeated  branching.  A  form  resembling 
No.  5, 1  always  find  on  Trifolium." 

Forms  of  Organisms  pound  in  the  Nodules  on 
Hoots  of  Leguminous  Plants. 

Fig.  1. 
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Fig.  3. 


[Copyright.]     Organisms  from  Vicia  Sativa  (Vetch). 
Fig.  4. 


[Copyright.]      ORGANISMS   from  GORSE. 

1  have  subsequently  received  independently  from  Mr. 
John   Golding,   of  I  oiversitj    College,   Nottingham,  some 

similar  photographs,  illustrating  the  differentiations  which 
Mr.  Armytage  points  out.  Mr.  Golding  add-:  "It  is 
found  that  on  cultivating  these  organisms  on  gelatin  or 
other  nutritive  media  the  differences  disappear,  and  the 
organisms  cannot  be  distinguished  from  one  another  by  the 
aid  of  the  microscope."  This  i>  significant  in  view  of  what 
1  heard  from  Dr.  Xobbe. 

We  come  next  to  consider  what  the  results  of  experiment 
with  "  Nitragin  "'  on  a  practical  scale  on  ordinary  agricul- 
tural soils,  and  not  merely  by  pot  culture  in  special  soil, 
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Lave  been.  The  obtaining  of  "  Nitragin  "  ia  a  commercial 
way  not  having  been  accomplished  until  the  time  of  my 
visit  to  Hochst  (April  1896),  the  season  was  already  rather 
far  advanced  to  enable  many,  even  in  Germany,  to  experi- 
ment with  it.  Still  I  did  see  two  places  where  "  Nitragin  " 
had  been  applied  to  acre  plots  of  erops  of  peas  and  tares  on 
ordinary  land,  side  by  side  being  plots  similarly  sown,  but 
not  treated  with  "  Nitragin."  The  most  that  I  could  say 
was  that  the  treated  plots  looked  just  as  well,  perhaps  a 
little  better  at  this  early  stage,  than  the  untreated  ones,  and 
on  examining  the  roots  there  certainly  appeared  to  be 
more  nodules  where  "  Nitragin  "  had  been  used.  Through 
the  kindness  of  the  directors  of  the  Hochst  Farbwerke  I  was 
supplied  with  several  bottles  of  the  special  "  Nitragin  "  for 
the  leguminous  crops  we  generally  cultivate  in  this  country, 
and  with  these  I  arranged  for  the  carrying  out,  so  far  as  it 
was  still  possible,  of  some  practical  field  trials  with  the  new 
material,  under  ordinary  conditions  of  farming.  Of  these  1 
must  give  a  short  description,  and  exhibit  also  a  few 
photographs,  which  show  some  of  the  crops  at  two  different 
stages  of  their  growth.  Hut  in  mentioning  these  experi- 
ments I  must  do  so  with  great  reserve,  for  not  only  was  the 
season  too  advanced  for  trying  them  satisfactorily,  and  so 
the  results  could  at  best  be  but  tentative  in  character,  tor, 
as  you  all  know,  the  summer  was  one  of  an  exceptionally 
hot  and  dry  character,  most  unfavourable  in  every  way  for 
the  growth  of  clover  and  other  leguminous  crops,  and  for 
the  carrying  to  any  satisfactory  issue  of  an  experiment  of 
this  kind.  So  I  can  only  give  them  for  what  they  are 
worth,  aud  with  all  reserve,  but  I  have  at  least  set  them 
out  just  as  they  were  given  me,  or  found  by  me  to  be, 
whether  good  or  bad,  in  favour  of  or  against  the  theory 
put  forward.  One  trial  was  carried  on  on  a  farm  in  Sussex, 
with  vetches  ;  on  one  half-acre  of  land  the  seed  was  first 
inoculated,  and  on  the  other  half-acre  not.  In  both  cases 
the  crop  was  an  excellent  one,   there  being    no  apparent 

Fig.  5. 


Green  Peas  (June  9,  1890). 

I.—  Soil  treated  with  "  Nitragin." 
II. — Seed  treated  with  "  Nitragin." 
III.— Not  treated. 


difference  hetween  them.  The  vetches  were  to  be  ploughed 
in  as  green-manuring  for  a  crop  of  wheat,  and  so  no  weigh- 
ing results  are  yet  obtainable.  I  found,  however,  that  the 
soil  was  one  of  a  rich  nature,  and  as  the  vetches  grew 
exceedingly  well  when  not  inoculated,  there  was  practically 
no  scape  for  the  "  Nitragin  "  telling  further,  and,  no  douht, 
there  were  already  present  in  the  soil  the  necessar) 
organisms,  as  shown  by  the  growth  of  the  crop  on  the 
untreated  plot.  ,So  this  was  not  conclusive.  At  theWoburn 
experimental  farm  I  was  able,  with  considerable  difficulty, 
in  consequence  of  the  prolonged  drought,  to  commence  a 
series  of  experiments  myself ;  and,  in  addition,  two  other 
series  were  undertaken,  with  my  supervision,  by  Mr.  Howard 
rRyland,  of  Moxhull  I'ark,  ErdiDgton,  Warwickshire,  an  I  by 
Messrs.  Sutton  and  Sons,  at  Heading.  In  every  case, 
however,  the  drought  so  interfered  with  the  sowing  and 
coming  up  of  the  crops  that,  apart  from  its  being  a  first 
year's  trial,  the  experiments  can  only  be  regarded  as  of  a 
preliminary  nature. 

Kig.  6. 


Fbench  Beans  (June  9,  189G). 

IX. — Soil  treated  with  "  Nitragin." 
X. — Seed  treated  with  "  Nitragin." 
XL— Not  treated. 

At  the  Woburn  experimental  farm  I  made  experiments 
with  the  following  crops  : — Beans,  peas,  tares,  lucerne, 
sainfoin,  serradella,  red  clover,  white  clover,  alsike,  cow- 
grass,  and  trefoil.  Of  these,  the  beans,  peas,  and  tares 
would  be  the  only  crops  to  finish  in  the  one  season,  and  as 
I  only  had  the  "  Nitragin  "  early  in  May,  the  proper  time 
for  sowing  the  crops  was  virtually  past.  Moreover,  there 
were  only  still  available  odd  bits  of  ground,  and  not  situated 
as  I  would  like  to  have  them  for  exact  experiment.  The 
land  was  ordinary  agricultural  laud — a  light  sandy  loam-- 
and  all  three  crops  had  been  grown,  at  one  time  or  another, 
in  previous  years,  so  that  there  was  no  difficulty,  that  we 
knew  of,  respecting  their  growth.  I  tried  one  half  of  each 
plot  with  soil  inoculated  with  the  "  Nitragin  "  for  the  parti- 
cular crop,  and  the  other  half  untreated.  Owing  to  the  late 
sowing  and  the  great  drought,  the  plants  did  not  come  to 
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maturity  al  the  proper  lime,  anil  had  to  be  cut  green.  All 
that  1  could  really  say  about  them  was,  that  tin-  inoculated 
plots  were  as  good,  hut  not  better,  than  the  untreated  ones. 
When  tilt-  plants  began  to  grow,  I  had  individual  oues  taken 
up,  in  order  to  examine  the  rootlets.  In  the  ease  of  the 
beans  and  peas,  it  certainly  did  seem  to  be  the  case  that 
root  development  was  greater  on  the  "  Xitragin  "-treated 
plots  than  on  the  untreated,  but  nodules  were  plentiful  on 
each.  With  vetches,  the  untreated  plants  seemed  the 
better.  On  similar  odd  plots  on  the  same  field,  lucerne, 
sainfoin,    and  serradella    were  tried,  each  in  three    ways  : 


Fig.  7. 
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Broad  Beans  'July  14,  1S96). 

IV.— Soil  treated  with  "  Xitragin." 
V. — Si  i  d  treated  with  "  Nitragin." 
VI.— Not  treated. 

(a)  soil  treated  with  "Nitragin";  (h)  seed  treated  with 
'•  Nilragin "  ;  (c)  untreated.  Here,  again,  the  drought 
seriously  interfered,  and  from  the  newly-sown  lots  only 
small  first  cuttings  could  be  obtained.  Tn  the  case  of 
both  lucerne  and  sainfoin,  rather  the  best  plots  were  those 
where  the  soil  bad  been  inoculated  previous  to  sowing,  but 
to  give  the  actual  weights  obtained  would  be  misleading. 
I  In -c  plots  will  continue  for  another  year  or  more. 

The  more  extensive  -cries  were  the  experiments  on 
different  clovers  (red,  white,  alsike,  cow-grass)  and  trefoil, 
but  from  these,  more  especially  in  such  a  dry  season,  no 
cutting  would  be  obtained  the  first  year, and  the  plots  must 
stand  another  season  before  anything  can  be  concluded 
from  them.  The  plots  here  were  on  land  that  was  known, 
h\  previous  experience,  to  be  "clover-sick,"  it  having  been 
found  impossible  to  keep  any  of  the  clovers  growing  on  it 
for  above  two  years.  The  principle  on  which  the  plots  were 
arranged  was  that  there  wire  seven  small  plots  in  each  of 
the  five  crops  (viz.,  four  clovers — red,  white,  alsike,  cow- 
grass —  and  trefoil).  One  plot  was  left  untreated,  one  sown 
with  mineral  manures  (superphosphate,  sulphate  of  potash, 
and  gypsum)  and  nitrate  of  soda,  but  not  inoculated.  On 
a  third  plot  the  seed  was  inoculated  with  the  appropriate 
"  Nitragin."  On  a  fourth  the  soil  was  similarly  in- 
fected, while  the  other  three  plots  were  given  soil  inocu- 
lated with  "Nitragin"  of  kinds  other  than  that  special]] 
designed  for  it.     Red  clover,  for  example,  had  white  clover, 


trefoil,  and  lucerne  "  Nitragin  "  respectively  ;  trefoil  had 
red  clover,  white  clover,  and  lucerne  "  Nitragin,"  and  so 
on.  This  plan  was,  of  course,  devised  not  only  for  telling 
whether  inoculation  was  beneficial,  but  whether  soil  or  seed 
inoculation  was  preferable,  and  whether  inoculation  with 
"Nitragin"  from  plants  other  than  the  particular  one 
grown  would  be  effectual  or  not, as  well  as  whether  an  equal 
result  could  not  be  obtained  by  using  nitrate  of  soda  along 
with  mineral  manures,  and  without  inoculation. 

Mr.  Howard  Ryland,  of  Moxhull  Park,  Krdiugton,  War- 
wickshire— a  member  of  the  Council  of  the  Royal  Agricul- 
tural Society — carried  out  this  year  also  some  similar  ex- 
periments on  a  garden  soil.  The  crops  tried  were  green 
peas,  broad  beans,  sweet  pea-,  and  French  beans  ;  while,  in 
a  further  trial,  green  peas  were  grown  in  builders'  sand. 
The  inoculating  "  Nitragin  "  was  here,  in  all  cases,  that  of 
"  Pisum  sativum,"  the  pea.  Sowing  could  not  be  done 
before  May  16th,  and  the  drought  interfered  most  seriously 
with  the  results.  Soil  inoculation  and  seed  inoculation 
were  tried,  as  against  no  treatment.  Plants  were  taken  up 
from  the  different  plots  on  two  occasions,  viz.,  on  dune  9th 
and  on  July  16th,  and  these  were  photographed.  The 
photographs,  which  I  set  out  here,  w  ill  show  bow  far  any 
deductions  may  be  drawn.  Taking  them  as  a  whole,  it  may 
be  generally  s;li,i  t)1:,t  inoculation  of  the  soil  proved  the 
most  efficacious,  and  that  both  it  and  inoculation  of  the  seed 
were  superior  to  no  treatment,  although  there  were  one  or 
two  cases  where  the  untreated  plants  were  the  better,  and 
two  cases  where  there  was  nothing  to  choose.  Green  peas, 
broad  beans,  and  sweet  peas  were  benefited  ;  in  the  ca-e  ot 
French  beans,  the  result  was  doubtful.  Enlarged  photo- 
graphs of  the  roots  of  the  plants  were  also  taken,  and 
here,  too,  the  treated  broad  beans,  sweet  peas,  and  green 
peas  show  the  better  developed  roots  and  more  nodules. 
The  greatest  difference  was  in  the  sweet  peas,  the  growth 
of  top,  and  also  the  root  development,  being  much  greater 
where  the  soil  was  inoculated  than  where  it  was  not. 

The  last  set  of  English  experiments  that  I  have  to  mention 
is  one  kindly  undertaken  by  Messrs.  Sutton  and  Sons,  of 
Reading,  on  their  ordinary  trial  ground.  This  is  a  long 
series,  and  includes  the  following  15  crops: — Sainfoin, 
lucerne,  red  clover,  white  clover,  kidney  vetch,  vetch,  serra- 
della, lathyrus  silvestris,  yellow  lupin,  blue  lupin,  melilotus, 
trefoil,  trifolium,  peas,  and  beans.  Here  again  the  inocula 
tion  of  the  soil  and  that  of  the  seed  have  been  compared,, 
and  "  Nitragin  "  has  been  used  for  other  crops  than  those 
for  which  it  was  primarily  intended.  In  all,  there  are  l."> 
different  plots,  and  what  gives  additional  interest  to  the 
trial  is,  that  on  the  plots  sown  with  single-year  crops — like 
peas,  beans,  tares,  £cc. — a  corn  crop  (wheat)  will  be  grown, 
after  them,  in  order  to  see  if  the  result  of  the  inoculation 
has  been  an  increase  in  the  amount  of  nitrogen  accumulated 
in  the  soil.  As  at  the  other  experimental  spots,  the  dry 
season  militated  most  severely  against  success,  and  the  trial 
must  be  considered  hen,  too,  as  mainly  of  a  tentative  character. 
Sowing  was  done  from  May  1  1th  to  Ma\  22nd,  and  notes  of 
the  appearances  of  the  different  plots  have  been  regularly 
taken  by  Messrs.  Sutton,  while  I  inspected  the  experiments 
myself  on  July  3rd.  At  this  time  I  examined,  in  company 
with  Mr,  Leonard  Sutton,  individual  plants  from  each  plot,, 
chiefly  with  a  view  to  seeing  if  there  was  more  root  growth 
and  more  nodule  formation  on  the  inoculated  plots  than 
on  those  not  so  treated.  The  general  conclusion  arrived  at 
on  that  date  was  that,  taking  the  crops  generally,  there  was 
no  marked  increase  visible  so  far  as  top  growth  went,  except 
I  in  one  or  two  cases,  though  the  treated  plots  were,  on  the 
!  whole,  the  better ;  but  that,  as  regards  root  growth,  this 
was  decidedly  stronger  on  the  inoculated  plots,  and  nodule 
formation  was  more  active.  Thus,  out  of  the  15  different 
crops,  in  the  case  of  12  of  them  then- was  more  root  growth 
on  the  treated  than  on  the  untreated  plots,  while  in  three 
instances  only  was  the  reverse  the  experience.  The  threes 
exceptions  were  kidney  vetch,  peas,  and  beans,  the  hist  two 
inoculated  with  "  Nitragin  "  from  lucerne  and  also  from 
vicia  faba.  It  should  be  stated,  however,  that  beans  bad 
previously  grown  on  the  land,  and  hence  it  was  most  pro- 
bable that  tin-  organisms  suitable  for  bean  and  pea  growth 
were  already-abundantly  present.  Of  the  crops  that  were 
sufficiently  advanced  to  give  a  crop  or  cutting  the  first  year, 
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the  following  are  the  comparative  results  obtained  in  October 
on  the  small  experimental  plots  : — 


Crop. 

Not 
Treated. 

Treated 
with 
appro- 
priate 

'■  Nitra- 
gin." 

Treated  with 
"  Nitragin  "  of 
another  Crop. 

1 .  Lucerne 

Green 

Weight. 

Lb. 

SCH 

56i 

51 

80 
28 

17.-.: 
9Ii 

Seed. 
Si 

Green 
Weight.         Green  Weight. 
Lb.            "  Nitrasrin."      Lb. 
S8i         (Sainfoin)              29J 
57           l  White  clover)       60 

4.  Bokhani  clover   

:: ! 

Seed. 
3 

(Lucerne)            101$ 
( Red  clover)          8IJ 
(White  clover)      74 
(Lucerne  1               82 
(Red  clover)         31 
(Lucerne)              146 
[Red  clover)       163 
(White  clover)      7*5 

Seed. 
(Sainfoin)               4 

I  have  given  the  foregoing  results  just  as  they  have  been 
obtained,  without  any  selection  whatever  of  what  seemed 
to  tell  in  favour  of  the  theory  advanced.  Another  point  is 
noticeable,  that,  my  object  being  primarily  to  see  whether 
tlie  method  of  soil  and  seed  inoculation  was  likely  to  be  of 
any  value  in  practical  agriculture  in  this  country,  I  did 
not  select  soils  which  were  the  most  likely  to  respond 
favourably,  but  such  as  would  be  in  ordinary  cultivation. 
Though  I  am  free  to  allow  that,  chiefly  owing  to  an  adverse 
season,  the  experiments  at  none  of  the  three  stations  can 
be  considered  as  fully  satisfactory  or  as  in  any  way  con- 
elusive,  yet  as  »  first  year's  trial,  under  conditions  most 
unfavourable,  I  think  you  will  agree  with  me  that  there  are 
sufficient  indications  that  the  practice  will  be  one  attended 
with  benefit.  How  far  that  benefit  will  extend  must  depend 
largely  upon  the  nature  of  the  soil  and  what  has  been 
previously  cultivated  on  it.  The  general  conclusion  may,  I 
think,  so  far,  be  fairly  drawn  that  inoculation  of  legumiuous 
crops,  while  not  giving  lesser  but  frequently  increased 
growth,  does  certainly,  as  a  rule,  produce  greater  root 
development  and  more  nodule  formation.  As  between 
seed  and  soil  inoculation  there  is  not  conclusive  evidence, 
but  the  balance  seems  to  be  in  favour  of  soil  inoculation. 
Nor  does  the  necessity  for  inoculation  with  the  "Nitragin  " 
derived  from  the  same  crop  as  that  to  which  it  is  applied 
come  out  at  all  forcibly.  Granted  that  there  is  more  root 
development,  the  interesting  point  to  determine  is  whether 
the  after-crop  will  be  better — whether,  in  fact,  the  storing 
up  of  nitrogen  can  be  utilised.  This  will  be  the  work  of 
another  year,  as  also  the  elucidation  of  the  main  question 
by  a  wider  series  of  practical  trials. 

Discussion. 

The  Chairman  having  invited  discussion, 

Dr.  H.  E.  Armstrong  said  that  as  he  had  visited  the 
works  where  "  Nitragin  "  was  produced,  in  September  last, 
he  might  say  a  few  words  about  it,  merely  in  order  to  start 
discussion.  He  agreed  with  Dr.  Voelcker  that  the  manu- 
facture of  such  a  product  was  a  striking  exemplification  of 
German  chemical  enterprise  at  the  present  day.  He  did 
not  know  a  chemical  works  anywhere  which,  in  so  small  a 
compass,  showed  such  an  extraordinary  amount  of  originality 
and  enterprise  as  did  that  of  Messrs.  Meister,  Lucius,  and 
Briining.  "Nitragin  "  was  only  one  cf  their  new  products  : 
it  was  well  known  that  they  had  recently  taken  up  the 
manufacture  of  diphtheria  serum  on  a  large  scale,  and  they 
were  manufacturers  of  antipyrine,  as  well  as  of  aniline 
colours.  He  might  refer  also  to  the  use  they  made  of  formic 
aldehyde,  the  manufacture  of  which  had  risen  from  the 
infinitesimal  quantity  produced  in  1867,  when  it  was 
discovered  by  Hofmann,  to  many  tons  at  the  present  day. 
These  were  illustrations  of  what  was  done  at  Hochst  with 
the  aid,  not  of  forty  chemists,  as  stated  by  Dr.  Voelcker, 
but  of  over  a  hundred ;  and  there  was  no  doubt  that  the 


1  results  obtained  amply  justified  the  policy  of  the  company  in 
question.  Turning  to  the  paper  under  notice,  he  would 
remark  that  ali  the  observations  made  by  Hellriegel  had 
been  confirmed  by  Lawes  and  Gilbert  at  Rothamsted, 
Rothamsted  had  throughout  taken  an  important  part  in 
this  work,  which  had  been  one  of  the  greatest  surprises 
brought  to  the  notice  of  chemists  in  recent  years.  Nitrogen, 
was  generally  regarded  as  an  element  of  extraordinary 
inactivity  ;  but  there  could  be  no  question  that  atmospheric 
nitrogen  was  absorbed  by  the  nodules  which  had  been 
described,  although  no  one  at  present  had  the  faintest  idea 
how.  No  case  was  yet  known  to  chemists  of  gaseous 
nitrogen   being   absorbed  or  entering  into  association  with 

,  any  other  element  at  low  temperatures.  The  action  there- 
fore must  be  one  of  a  very  unusual  and  striking  character, 
and  difficult  to  understand.  No  doubt  great  discoveries 
would  await  the  further  investigation  of  the  subject  in  that 
direction,  for  if  we  could  succeed  in  combining  atmospheric 
nitrogen  with  hydrogen  or  oxygen,  and  so  make  artificial 
ammonia  or  nitrate,  it  would  be  a  most  important  achieve- 
ment for  agriculture.  From  that  point  of  view  the  further 
investigation  of  the  low-temperature  chemistry  of  nitrogen 
was  of  the  deepest  interest  to  the  Society.  Probablj-,  how- 
ever, the  nodules  performed  some  other  function  besides 
that  of  merely  leading  to  the  absorption  of  nitrogen,  for 
apparently  leguminous  plants  could  not  grow  without 
tin  in.  Directly  the  soil  was  infected  with  the  nodules — 
provided  the  necessary  mineral  constituents  were  present — 
a  vigorous  growth  set  in,  which  was  accompanied  by 
absorption  of  nitrogen.  lTnder  normal  conditions  the  plants 
apparently,  to  a  large  extent,  availed  themselves  of  the  soil 
nitrogen,  and  only  when  that  failed  them  did  they  assimilate 
atmospheric  nitrogen.  So  the  function  of  the  nodule  was  a 
complex  one.  The  great  question  with  regard  to  the  use  of 
the  different  "  Nitragius  "  as  fertilisers  to  lie  answered  in  the 
future  was,  how  soon  would  exhaustion,  or  one  or  other  of 
the  varieties  of  leguminous  sicknesses,  set  in  ?  What  had 
been  done  so  far  did  not  at  all  explain  the  cause  of  clover 
sickness.  Sir  J.  B.  Lawes  had  been  growing  clover  in  his 
own  garden  for  forty-five  years,  yet  in  his  fields  he  could 
not  sow  two  crops  in  succession.  That  was  good  evidence 
that  the  failure  of  the  plaut  to  prosper  was  not  due  to  the 
exhaustion  of  the  organisms.  The  only  difference  between 
the  two  plots  was  that  the  one  in  the  garden  had  been 
manured  as  a  kitchen  garden  for  many  generations,  and 
there  was  a  huge  accumulation  of  the  proper  food  in  the 
soil,  whereas  apparently  in  the  neighbouring  field,  as  there 
was  no  such  store  of  available  nutriment,  the  supply  was 
soon  used  up,  and  it  took  a  long  time  before  the  conditions 
were  such  as  to  enable  another  crop  of  the  same  sort  to  bo 
raised. 

Dr.  G.  Schack-Sommer  said  that  there  could  be  no 
doubt  of  the  importance  of  the  discoveries  brought  forward 
by  the  author.  At  the  same  time  he  was  unable  to  see 
how,  from  a  practical  point  of  view,  they  could  be  made 
useful  in  agriculture.  If  the  discovery  had  been  made  in 
the  'Seventies,  when  sulphate  of  ammonia  was  24/.  per  ton, 
it  might  have  been  of  great  value,  but  with  sulphate  at 
6/.  17s.  6d.  it  was  quite  another  thing.  Nothiug  that 
Dr.  Voelcker  had  said  indicated  tiny  advantage  in  bringing 
the  nitrogen  into  the  plants  by  means  of  these  bacteria, 
in  distinction  to  taking  it  from  the  scil  to  which  it  had 
been  brought  in  the  form  of  manure.  It  was  therefore 
only  a  question  of  pounds,  shillings,  and  pence.  True,  the 
author  had  referred  to  the  soil  itself  being  enriched  by  the 
organisms  ;  but  that  was  only  in  case  they  allowed  the 
plant  itself  to  decompose  there — a  practice  which  was 
followed  on  the  Continent  long  before  agricultural  chemistry 
had  reached  its  present  condition.  If,  however,  plants 
were  removed  as  a  crop,  they  would  take  with  them  all 
the  nitrogen  they  had  gathered  from  the  air.  He  could 
therefore  only  regard  the  discovery  brought  before  them  in 
the  light  of  a  very  interesting  experiment. 

Dr.  W.  Somerville  had  made  experiments  with  "Nitragin  " 

at  about  the  same  time  as  the  author,  namely  in  May  last. 

,   He  had  tried   it  on  various   crops,  viz.,  red   clover,   white 

j  clover,  lucerne,  peas,  and  beans,  and  had  used  the  utmost 

I  care  in  following   the  treatment  recommended  by  Meister, 
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Lucius,  ana  Briiuing.  lie  had  used  it  in  the  two  ways 
described  by  the  author,  namely,  by  adding  it  directly  t < > 
the  soil,  and'  by  mixing  the  liquefied  "  Nitragin  "  with  water 
and  then  applying  the  liquid  to  the  cro|>  by   means  of  an 

ordinary  garden  can.  lie  had  tried  it  on  peas  in  his  own 
garden,  in  which  such  plants  had  grown  for  years;  on 
clover  in  pots  and  in  the  open  ;  on  lucerne  in  pots  and  in 
the  garden  ;  and  on  a  field  of  lucerne  sown  two  years  before. 
This  lucerne,  sown  in  1895,  was  looking  sickly  in  the 
spring  of  1896,  and  was  apparently  pining  for  something, 
possibly  the  required  organism.  He  regretted  to  say, 
however,  that  in  every  experiment,  with  the  single  excep- 
tion of  the  peas,  he  had  failed  to  get  any  good  results  from 
the  use  of  the  "Nitraghl."  He  further  regret  ted  to  note  that 
the  firm  inter.'. ted  in  the  production  of  the  material  had 
already  found  it  necessary  to  more  or  less  discount  failures 
by  issuing  a  letter  to  the  German  press  in  which  they 
explained  that  the  failures  which  were  so  frequently 
referred  to  by  correspondents  were  due  either  to  exposing 
the  material  to  too  much  light  or  too  much  heal,  or  keep- 
ing it  too  long.  From  this,  and  from  his  own  experience, 
he  concluded  that  "  Nitragin,"  however  interesting  from  a 
scientific  point  of  view,  was  not  likely  to  prove  the  salvation 
of  English  agriculture. 

Dr.  II.  E.  Armstrong  wished  it  to  he  clearly  understood 
that  Dr.  Somerville  had  applied  the  "  Nitragin  "  by  watering 
•rrowing  plants,  and  he  thought  il  unjust  that  he  should 
sweepingly  condemn  the  invention  when  he  had  used  it  in 
such  a  way  as  to  give  him  no  right  to  expect  good  results 
from  it. 

Dr.  Somerville  replied  that  his  experiments  were  not 
confined  to  watering  growing  plants.  He  had  also  applied 
the  "  Nitragin  "  by  mtxing  it  with  the  seed  and  with  the  soil, 
and  in  no  ease  did  beneficial  results  follow. 

Dr.  Vof.lckf.r  wished  it  to  he  clearly  stated  whether 
]  Ir.  Somerville  had  applied  the  "  Nitragin  ".  to  growing  crops, 
or  whether  it  was  used  when  the  seed  was  sown. 

Dr.  Somerville  replied  that  he  had  used  it  both  on  crops 
actually  growing  and  on  crops  sown  in  the  spring,  and  also, 
in  the  "ease  of  lucerne,  on  the  crops  sown  in  the  spring  of 
1895,  as  well  as  in  the  spring  of  1S96. 

Dr.  VOKLOKEK  was  still  not  clear  on  one  point.  Dr. 
Somerville  had  said  he  had  applied  " ■Nitragin"  to  crops  sown 
in  the  spring  oi  1896.  Were  the  crops  sown  previous  to 
the  application  of  the  "  Nitragin,"  and,  if  so,  how  long 
previous  ? 

Dr.  Somerville  replied  that  they  had  in  some  cases 
taken  the  seed  and  actually  m:  xed  it  with  the  solution  of 
"Nitragin,"  adding  just  Bufficieni  soil  to  bring  the  seed  into 
condition  for  sowing  as  recommended.  They  had  also 
applied  "  Nitragin  "  to  other  plots  by  means  of  an  ordinary 
garden  watering-can. 

Dr.  S.  Rideal  could  not  claim  to  have  any  special 
knowledge  of  the  subject  before  the  meeting,  but  would  like 
to  mention  thai  he  had  recently  met  Dr.  Clark,  the  lecturer 
on  Rural  Economics  at  Leeds  University,  who  was  then 
conducting  experiments  with  "  Nitragin,"  from  which  he 
bad  obtained  wry  favourable  results.  It  might  be  desirable 
to  ask  Dr.  Clark  to  state  these  results  in  the  form  of  an 
addendum  to  the  paper.  He  would  suggest  also  that  the 
failure  to  obtain  equally  good  results  in  till  cases  might  be 
due  to  the  fact  that  the  organisms  concerned  degenerated, 
owing  to  artificial  reproduction,  lie  would  like  to  ask  the 
author  if  any  experiments  had  been  undertaken  to  ascertain 
whether  am  smh  degeneration  during  the  cultivation  of  the 
organisms  on  uelatin  took  place.  It  was  possible,  too,  that 
these  organisms,  as  thej  seemed  to  be  capable  of  Livin 
gelatin  without  atmospheric  nitrogen,  might  prove  useful, 
not  only  in  agriculture,  but  as  a  mean-  oi  breaking  down 
nitrogenous  substances  in  sewage  filter-beds.     With  regard 

to  tlu  variation  of  the  organisms  in  for t  struck  him  that 

that  might   be   accounted  for  by  a  difference  in  the   age  of 
the   organisms,  it   being  well    known  that    that   was    tin 
■with  respect  to  other  bacteria.    Referring  to  Dr.  Armstrong's 
remarks  that  certain  English  hospitals  had  ohtaiued  diph- 


theria serum  from  the  manufacturers  of  "Nitragin,"  it  was 
satisfactory  to  know  that  that  body  was  now  bring  manu- 
factured in  this  country,  and  that  the  serum  produced  here 
was  much  more  powerful  than  that  supplied  from  Germany. 

Dr.  Bernard  Dyer  considered  that  the  most  important 
aspect  of  ■•  Nitragin  "  was  its  possible  bearing  upon  clover 
sickness.  The  nature  of  that  sickness  was  still  involved  in 
mystery,  but  there  was  a  growing  feeling  that  there  was 
probably  some  connection  b  tween  it  and  the  organisms 
treated  of  in  Dr.  Voelcker's  paper,  and  that  probably  the 
solution  of  tin-  question  might  l>e  fount]  in  connection  with 
their  further  study.  I  hie  difficulty,  however,  in  the  way  ol 
accepting  this  view  was  tbis:  it  red  clover,  for  instance,  bad 
its  special  organism,  and  if  that  particular  organism  had  no 
other  function  in  the  soil  but  t<>  ensure  the  nutrition  of  red 
clover,  one  would  imagine  that,  in  the  ordinary  rotation  of 
erops.the  organisms  would  be  more  likely  to  exist  in  sufficient 
number  and  vigour  every  four  years  rather  than  in  every 
eight  years.  Such,  however,  was  not  the  ease.  Possibly 
the  organisms  themselves  might  be  subject  to  diseases  or 
parasites,  causing  them  to  die  out  or  become  weaker  in 
their  action,  and  the  reinforcement  of  the  soil  from  a  n  wv 
stock  might  thus  become  necessary.  Such  was  undoubtedly 
the  ease  in  other  and  higher  forms  of  vegetable  life.  In 
the  light  of  the  facts  brought  before  them  b\  tin  author 
it  was  easy  to  understand  how  lupins  were  difficult  of 
growth  in  this  country,  while  on  the  Continent  they  could 
be  grown  almost  anywhere.  Reference  had  been  made  to 
the  classical  researches  of  Dr.  Voelcker's  father  in  1868  on 
the  benefits  of  a  clover  crop  as  a  preparatory  crop  for  wheat. 
He  would  like  also  to  refer  to  another  paper  by  the  Bamc 
author  of  considerably  earlier  date,  viz.,  in  18ri0,  on  thi 
subject  of  lupins,  showing  how  he  had  made  an  effort  to 
get  lupins  acclimatised  and  taken  up  in  this  country,  and 
had  given  a  most  interesting  account  of  hi>  experiment-. 
On  one  farm  he  grew  them  without  difficulty,  while  on 
another  they  could  not  be  induced,  to  grow,  no  doubt 
because  the  special  microbes  were  absent.  There  was 
one  point  upon  which  he  would  be  glad  to  lie  further 
informed.  In  making  his  comparative  experiments  with 
ordinary  seed  and  seed  treated  with  "  Nitragin  "  by  soaking, 
did  Dr.  Voelcker  also  soak  the  untreated  seed?  It  was  a 
well-knowu  fact  that  the  mere  soaking  of  seed,  apart  from 
any  other  treatment,  often  had  a  most  important  effect  on 
the  germination  of  that  seed,  and  this  might  affect  in  SO 
cases  the  subsequent  vigour  of  the  plant. 

Mr.  T.  RoYLE  remarked  thai  it  was  a  common  practice  in 
South  Carolina  to  prepare  land  for  the  cultivation  of  wheat 
or  other  grain  by  sowing  it  with  cow  peas,  and  ploughing 
the  crop  in  to  act  as  a  fertiliser, 

.Mr.  1'.  DvORKOVITCH  wished  t"  draw  attention  I 
point  which  had  not  been  referred  to  in  the  paper.  I',  was, 
he  considered,  highly  important  for  the  success  of  experi- 
ments with  such  fertiliser-  as  "  Nitragin."  to  analyse  the  -oil 
in  every  ease,  in  order  to  determine  whether  the  various 
constituents  required  tor  Buccess  wan  present  and  bore  the 
proper  relation  one  t"  another.  It  was  most  important,  for 
instance,  that  the  soil  should  contain  the  necessary  mineral 
constituents.  11  these  bore  the  proper  relation  to  the 
"  Nitragin,"  the  result-  would,  he  thought,  he  better. 

Mr.  Leonard  Si  cton  agreed  with  the  author  that  in 
arriving  at  an  opinion  as  to  the  advantages  of  using  this 
fertiliser,  it  was  desirable  to  weigh  the  crop-  produced,  lie 
did  not  gather  from  Dr.  Somerville's  remarks  that  he  had 
subjected  hi-  results  t..  that  test,  and  thought  that  probably, 
had  hi'  done  so.  be  might  have  found  a  decided  difference 
in  them  over  those  produced  by  unhealed  soil  or  seed. 
though  the  difference  might  not  be  \eiy  apparent  to  the 
eye. 

Dr.  Somerville  replied  that  all  the  crops  to  which  he 
referred  were  carefully  weighed  and  tested,  ail  although  he 
had  not  the  weights  with  him,  the  meeting  might  take  his 
w.nd  that  everything  he  had  said  wu-  warranted  by  the 
actual  result-  obtained. 

Dr.  J.  A.  Vo&LI  m  B,  in  reply,  thanked  the  meeting  for 
the  kiud  attention  which  they  had  given   to  his  paper.     He 
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did  not  expect  to  find  their  opinion  unanimous,  and  his  only 
object  was  to  put  facts  impartially  before  them,  so  that  each 
might  judge  for  himself.  It  certainU  seemed  to  him  that 
the  discover}'  had  great  possibilities  before  it.  The  practical 
application  of  the  work  of  Hellriegel  and  Wilfarth  was  this 
it  was  established  that  certain  leguminous  plants  throve  well 
■when  they  got  on  their  roots  a  certain  nodular  development, 
and  it  was  further  found  that  this  development  did  not  occur 
unless  the  roots  came  in  contact  with  certain  organisms. 
What  one  had  to  do,  therefore,  was  to  make  sure  that  these 
conditions  were  fulfilled  ;  and  Nobbe  had,  he  thought,  con- 
clusively shown  that  the  application  of  "  Nitragin  "  would 
fulfil  them,  thus  enabling  the  crop  to  take  the  nitrogen  from 
the  air  and  use  it  fur  its  own  benefit.  There  might  be 
something  in  Dr.  Bideal's  suggestion,  that  degeneration  of 
the  organisms  occurred  from  age  or  from  other  circum- 
stances, but  he  had  no  evidence  on  that  point  at  present. 
The  principle  of  the  discovery  seemed  to  him  perfectly 
rational  and  scientific,  and  if  its  application  was  not  yet  the 
best  attainable,  no  doubt  someone  would,  by  further  study 
of  the  question,  enable  them  to  arrive  at  the  best  method, 
and  he  hoped  that  that  result  would  be  attained  in 
England.  He  was  much  obliged  to  Dr.  Armstrong  for 
calling  attention  to  possible  further  developments  in  regard 
to  the  absorption  of  nitrogen  under  conditions  of  low  tem- 
peratures. He  was  also  obliged  to  Dr.  Dyer  for  his 
suggestions.  "Clover  sickness"  was  one  of  the  great 
questions  in  agriculture  which  had  not  yet  been  solved. 
Some  of  the  experiments  related  had  been  carried  out  on 
laud  known  to  be  "  clover-sick."  Dr.  Sehack-Sommer  was 
perfectly  correct  in  his  remarks  about  the  decline  in  the 
price  of  ammonium  sulphate.  He  would  point  out,  how- 
ever, that  if  "  Nitragin "  was  possessed  of  the  virtues 
attributed  to  it,  farmers  could  by  using  it  get,  at  a  cost  of 
five  shillings  per  acre,  what  they  would  have  to  pay  3Z.  for 
in  the  shape  of  sulphate  of  ammonia.  Reference  had  been 
made  to  his  father's  statements  as  to  the  advantage  of  pre- 
paring for  a  wheat  crop  by  growing  a  crop  of  clover,  and 
now  one  knew  the  reasous  for  this.  The  farmer  who 
adopted  this  new  fertiliser  and  was  able  to  raise  by  it  a 
crop  of  clover  where  he  meant  afterwards  to  sow  wheat, 
would  thus  become  independent  of  sulphate  of  ammonia  at 
<j/.  17s.  Gd.  per  ton.  With  regard  to  Dr.  Somerville's 
remarks,  he  would  point  out  that,  unless  one  made  sure 
first  of  all  that  the  land  to  which  he  applied  the  fertiliser 
was  without  the  required  organisms,  he  could  not  say 
whether  any  advantage  would  result  from  using  it,  but  here 
again  he  claimed  that  HellriegeFs  experiments  amply  proved 
that  where  the  organisms  were  not  present,  a  considerable 
advantage  accrued  from  inoculating  the  soil  by  means  of 
"  Nitragin."  The  question  had  also  been  raised  as  to 
whether  the  difference  in  appearance  of  the  various 
organisms  which  he  had  been  able,  through  the  kindness  of 
Mr.  Armytage,  to  show  them,  was  the  result  of  age  or  of 
variety.  He  regretted  that  he  was  not  able  to  express  any 
decided  opinion  on  that  point,  but  could  only  put  before 
them  such  evidence  as  he  had,  and  it  was  a  matter  to  which 
he  would  certainly  devote  further  attention.  Dr.  Dyer  had 
expressed  the  opinion  that  in  control  experiments  it  was 
desirable  to  soak  the  seed,  whether  it  was  treated  or  not. 
The  purpose  of  the  experiments,  however,  was  to  determine 
■whether  this  discovery  was  adaptable  in  practice,  and  in 
practical  agriculture  it  had  not  hitherto  been  usual  for  the 
farmer  to  soak  his  seed.  Therefore,  in  his  opinion,  the 
proper  course  to  adopt  was  to  treat  the  one  half  in  the  usual 
way,  and  the  other  half  in  the  way  directed  for  the  use  of 
"  Nitragin."  He  quite  agreed  with  Mr.  Dvorkovitch  as  to 
the  importance  of  ascertaining  that  the  mineral  constituents 
were  present  in  the  soil  and  in  sufficiency,  and  perhaps  this 
point  had  some  bearing  on  Dr.  Somerville's  results. 

The  Chairman  promised  that  Dr.  Rideal's  suggestion 
should  be  duly  considered.  Dr.  Yoeleker's  paper  had  been 
treated  in  a  scientific  manner,  and  he  hoped  that,  undaunted 
by  isolated  failures,  the  experiments  would  be  followed  up, 
and  that  yet  one  more  chemical  industry  might  be  based  on 
the  achievements  of  bacteriological  science,  to  which  chemists 
had  so  largely  contributed.  Chemists  were  scientific  detec- 
tives, and  could  disregard  no  clue  which  might  assist  their 
inquiries. 
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THE  SYXTHF.sis  OF  PHYSIOLOGICALLY  ACTIVE 
ORGANIC  COMPOUNDS. 

CHARLES   A.    KOHN,    PH.D.,  B.SC. 

Lecturer  on  Organic  Chemistry,  University  College, 
Liverpool. 
The  relationship  of  pure  science  to  its  practical  application 
stands  i  in  a  very  different  footing  to-day  from  that  of  the  past. 
Xo  longer  does  the  manufacturer  base  his  work  on  chances 
already  studied  in  the  chemical  laboratory ;  but  from  his 
investigations  new  light  has  been  repeatedly  thrown  upon 
subjects  of  the  greatest  theoretical  importance,  and  from 
him  suggestions  as  to  new-  lines  of  inquiry  have  often  come. 

The  work  of  the  pure  scientist  and  of  the  technologist  are 
inseparable,  and  the  fact  that  this  Society  of  Chemical 
Industry  has  always  welcomed  teachers  of  science  amongst 
its  members  is  a  happy  sign,  for  their  mutual  advantage. 

Whilst,  therefore,  I  express  my  appreciation  of  the  honour 
you  have  done  me  by  electing  me  to  the  chairmanship  of 
this,  the  oldest  section  of  the  .Society,  I  feel  also  that  you 
have  honoured  this  College  with  which  I  am  connected. 

Few  sections  of  the  Society  have  maintained  the  stability 
and  the  even  prosperity  of  the  Liverpool  Section,  and  I 
gladly  take  this  opportunity  of  attributing  our  success  to 
the  continued  help  and  unabated  interest  we  still  enjoy  from 
those  who  have  preceded  me  in  this  chair,  and  to  whom  the 
inception  of  the  Society  itself  was  primarily  due. 

To  follow  such  men,  whose  work  is  recorded  for  all  time 
in  the  chemical  industries  of  this  district,  is  no  easy  task  ; 
and  whilst  I  ask  for  your  indulgence,  let  me  also  claim  vour 
aid  to  keep  the  status  of  this  section  and  the  standard  of  its 
work  at  least  on  a  level  with  the  past. 

The  industrial  developments  of  organic  chemistry  stand 
out  among  the  most  marked  achievements  of  applied 
science.  From  soap  to  explosives,  from  brewing  to  butter, 
the  science  of  organic  chemistry  has  played  its  part  with 
marked  success.  The  hydrocarbon  formed  by  the  direct 
union  of  the  elements  is  now  prepared  ou  a  manufacturing 
scale  for  the  enrichment  of  illuminating  gas  ;  the  success- 
ful developments  of  the  aniline  colour  industry  need  no 
accentuation  ;  and  more  recently  electrolysis  has  come  to 
take  its  share  iu  the  preparation  of  organic  compounds. 
The  field  of  industrial  organic  chemistry  is  comparable  in 
extent  with  that  of  tbe  so-called  "  heavy  chemicals";  and  if 
in  the  choice  of  a  subject  for  my  address  I  have  taken   one 
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of  the  less  known  ami  less  prominent  branches  of  organic 
chemical  industry,  it  is  partly  because  I  believe  it  is  one 
in  which  important  developments  are  likely  to  occur, 
and  also  because  it  to-day  lies  somewhat  nearer  than  other 
branches  to  my  natural  home — the  chemical  laboratory. 

The  synthesis  of  physiologically  active  organic  compounds 
may  he  regarded  as  dating  from  Liehrcieh's  investigations 
on  the  action  of  chloral  in  1868.  The  discovery  that  led 
I.iebig  in  1832  to  the  preparation  of  chloroform  formed 
the  basis  for  Liebreich's  work.  The  importance  of  knowing 
whether  a  substance  is  decomposed  or  not  on  passing 
through  the  body.  and.  it'  decomposed,  of  knowing  further,  j 
not  only  the  decomposition  products,  but  also  their  thera-  , 
peutic  effect,  are  the  points  laid  down  by  Liebreich  as  ] 
fundamental  for  pharmacological  investigations.  How 
clearly  he  recognised  this  is  evident  in  the  choice  of  chloral 
and  of  tri-chloracetic  acid  for  his  experiments.  Such  con- 
siderations still  guide  the  pharmacologist  ;  their  far-reaching 
import  has  extended,  not  only  to  the  preparation  of  new 
drugs,  hut  also  to  the  recognition  of  valuable  therapeutic 
properties  in  substances  like  aeetanilide,  which  for  so  many 
years  reposed  innocently  on  the  shelves  of  our  chemical 
museums.  True,  that  side  by  side  with  success  there  are 
many  failures  to  record  ;  but  permit  me  to  remind  you  how 
exceptionally  difficult  and  arduous  a  form  of  experimental 
inquiry  devolves  upon  the  physiologist  in  the  investigation 
of  the  therapeutic  action  of  drugs. 

The  complexity  of  the  animal  body,  the  many  functions 
it  exercises,  the  innumerable  and  mutually  dependent  pro- 
cesses which  take  place  in  it — these  are  all  factors  that 
contribute  to  the  difficulty  of  investigation.  These  diffi- 
culties are  not  so  much  in  regard  to  the  tracing  of  any  final 
effect  a  drug  may  produce,  but,  in  attributing  its  action 
to  the  correct  function  or  process  by  which  the  observed 
result  has  been  attained. 

To  enter  into  any  detailed  considerations  in  regard  to 
such  inquiries  is  beyond  my  purpose  and  powers,  but  a 
few  of  the  more  simple  causes  that  may  complicate  the 
physiological  effect  of  a  drug  may  not  be  out  of  place. 

The  physiologist  distinguishes  between  the  direct  and 
the  indirect  action  of  a  drug.  For  instance,  curare  kills  by 
paralysing  the  ends  of  the  motor  nerves  ;  this  is  its  direct 
action.  Hut  under  certain  circumstances  death  is  preceded 
by  convulsions  due  to  a  secondary,  or  indirect,  reaction  of 
the  drug. 

Again,  a  drug  exerts  a  local  action  on  that  part  of  the 
body  to  which  it  is  applied.  But  this  action  may  give  rise 
to  symptoms  in  other  remote  parts  of  the  body:  a  secondary 
effect,  which  in  many  cases — as  in  the  use  of  quinoline  as  an 
antipyretic — is  of  such  a  nature  as  to  prevent  its  application 
in  practice. 

The  effect  of  a  drug  varies  also  with  the  quantity. 
Atropine,  for  instance,  in  small  doses  slows  the  pulse,  in 
larger  quantities  it  quickens  the  beating,  and  in  very  large 
quantities  again  slows  it.  Further,  the  quantity  of  a  drug 
required  to  produce  a  certain  result  is  no  absolute  value. 
W'.iat  has  to  be  considered  is  the  quantity  of  the  drug 
acting,  and  this  is  related  to  the  weight  of  the  body  acted 
unou,  to  the  rapidity  with  which  the  drug  is  absorbed  in  the 
system,  and  the  proportion  this  bears  to  the  rapidity  of 
excretion. 

The  mode  of  administration  also  effects  the  action  of  a 
drug.  Thus  kairiue  and  antipyrine  injected  subcutaneously 
have  a  much  greater  effect  than  when  taken  into  the  stomach 
by  the  mouth. 

Such  are  a  few  among  the  many  points  the  physiologist 
lias  to  weigh  in  assigning  to  a  drug  what  is  called  its 
"  action,"  or  better,  its"  reaction,"  with  the  body  acted  upon. 
The   importance  of     such    considerations  are    fully    dealt 

with  in  the  " Ci ian    Lectures"  for  1889,  by    l'rof.  T. 

Lauder  Brunton. 

Within  the  last  M  years  some  200  synthetically 
prepared  organic  compounds  have  been  introduced  for 
therapeutic  purposes.      Comparatively   few    of    these    have 

oe    to   -lav,''   but    they    have  all  added   their   quota   in 

developing  a  knowledge  of  the  relation  of  chemical  constitu- 
tion to  physiological  action-  a  knowledge  without  which  the 
therapeutic  value  of  such  bodies  as  antipyrine,  autifebrine, 


and  phenacetine  would  never  have  been  recognised.  Most 
of  these  drugs  may  be  conveniently  grouped  under  the  three 
headings  of — 

(1.)  Narcotics. 
C-M   Antiseptics. 
(:t.)  Antipyretics. 

The  properties   of  some  assign  them  to  more  than  one  of 
these  groups. 

I  do  not  propose  to  detail  to  you  the  long  list  of  substances 
which  this  classification  includes, but  to  attempt  to  show,  in 
some  of  the  best  investigated  instances,  along  what  lines 
chemical  synthesis  has  advanced  in  the  preparation  of 
physiologically  active  compounds. 

Narcotics — bodies  which  have  the  power  of  retarding 
the  nerve  functions — include  anaesthetics  and  hypnotics. 

Among  the  simpler  derivatives  of  the  hydrocarbons  a 
similarity  in  physiological  properties  is  found  to  run  side  bj 
side  with  an  analogous  constitution.  The  primary  alcohols 
of  the  aliphatic  series  have  all  a  toxic  effect.  Their  main 
action  consists  in  paralysing  the  nerve  centres,  and  this 
effect  increases  in  intensity  with  an  increase  in  the  molecular 
weight  of  the  alcohol,  until  the  solid  alcohols  are  approached, 
when,  owing  to  their  insolubility,  and  consequent  too  sparing 
absorption  by  the  system,  they  cease  to  have  any  physio- 
logical effect  at  all. 

Narcotics  act  upon  the  most  highly  organised  nerve 
centres  first,  whilst  the  most  simple  and  at  the  same  time 
most  automatic  and  stable  centres  are  affected  last.  The 
order  in  which  these  nerve  centres  are  rendered  inactive 
differs  amongst  the  various  members  of  the  alcohol  group. 
Some  induce  sleep  as  the  first  result  of  their  action,  which 
only  passes  into  anaesthesia  when  large  doses  are  employed. 
Such  bodies  are  valuable  as  hypnotics;  their  action  is  weak 
hut  prolonged.  Others  acl  rapidly  ami  more  energetically. 
so  that,  provided  they  are  quickly  eliminated,  and  cease  to 
act  very  shortly  after  being  administered,  they  fulfil  the 
conditions  required  by  a  good  ana'-thetie,  t  on-equentU 
bodies  of  low  molecular  weight  and  high  volatility  are 
included  in  the  latter  group,  whilst  the  former  contains 
substances  having  a  relatively  high  molecular  weight,  and 
which  are  only  slowly  absorbed  by  the  blood.  This  is  illus- 
trated in  the  value  of  tertiary  amyl  alcohol  (amylene  hydrate) 
(CH3)2.C(OH).C2H6,  as  a  hypnotic;  it  boils  at  102-5°  C. 
It  passes  through  the  system  just  as  ethyl  alcohol  does, 
being  converted  into  carbon  dioxide  and  water.  Its  more 
prolonged  action  is  to  be  directly  traced  to  this  decreased 
volatility  and  solubility. 

The  halogen  substitution  products  of  the  lower  aliphatic 
hydrocarbons  are  characteristic  anaesthetics,  the  well-known 
properties  of  chloroform  being  shared  by  methyl-  and 
methylene-chloride.  The  volatility  of  the  former  has 
restricted  its  u-e  to  that  of  a  local  amesthetic,  and  methylene- 
chloride,  CHX'I.,  (first  recommended  by  Kichardson  as  an 
anaesthetic)  has  not  found  much  favour.  Ethylene  di-bromide, 
l'JI,l!i...  B.P.  131  ('.,  whilst  retaining  the  hypnotic  effect 
of  bromine,  appears  to  have  very  little  anaesthetic  action. 
This  again  illustrates  the  influence  of  a  high  molecular 
weight  and  boiling  point.  Donath  has  recommended  its  use 
as  an  anti-epileptic  from  the  standpoint  that  the  chronic 
poisoning  effects,  that  are  produced  when  potassium  bromide 
is  employed,  are  due  to  the  metal,  and  that  this  would  be 
obviated  by  introducing  the  bromine  in  combination  with  an 
hydrocarbon  residue,  which  would  be  readily  and  completely 
oxidised  in  its  pas-age  through  the  body.  It-  value  for  this 
purpose  requires  confirmation. 

The  oxidation  products  of  the  alcohols,  the  aldehyde-. 
preserve  the  hvpnotic  power  of  the  former,  but  they  exercise 
an  objectionable  irritant  action  on  the  mucous  membrane, 
especially  in  the  case  of  the  lower  members.  The  lowest 
member  of  the  group  presents,  consistently  with  its  chemical 
!nha\  iour,  some  marked  differences  to  its  higher  homologues. 
Both  formaldehyde  and  its  polymer  possess  antiseptic 
properties,  and  a  40  per  cent,  solution  of  formaldehyde  is 
now  used  to  a  considerable  extent,  uader  the  name  of 
"  formalin,'*  as  an  antiseptic,  and  especially  as  a  preservative. 
Paraldehyde,  (i  II  .CHO  I ...  i-  a  hypnotic,  which,  although  its 
depressant  action  upon  the  heart  is  less  than  with  chloral,, 
gives  rise  to  irritation  and  vomiting. 
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By  substituting  the  hydrogen  atoms  in  acetaldehyde  by 
chlor'ne  their  narcotic  power  is  much  increased,  and  in 
chloral  hydrate,  CCl3.CHO.H;0,  a  valuable  and  largely  used 
hypnotic  is  obtaiued.  As  already  mentioned,  Liehreich  was 
led  to  the  investigation  of  the  physiological  properties  of  this 
body  from  a  consideration  of  its  decomposition  products  by 
means  of  alkali.  Chloroform  and  sodium  formate  result,  even 
with  extremely  dilute  alkaline  solutions  ;  chloral  is  soluble 
and  readily  absorbed  ;  when  absorbed  it  enters  into  the 
blood,  which  has  an  alkaliue  reaction,  and  there  Liebreich 
expected  it  to  be  decomposed  into  physiologically  active 
chloroform,  and  practically  innocuous  sodium  formate. 

C.C13.CH0.H.:0  +  NaOH  =  CHC13  + 
H.COOXa  +  H.O. 

These  expectations  as  to  the  utility  of  chloral  as  a 
hynotic  have  been  fully  answered,  but  whether  the  action 
is  direct  or  not  is  somewhat  doubtful.  Experiments  by 
Hammersten  point  to  a  direct  action,  and  although  the 
greater  portion  of  chloral  which  is  absorbed  is  eliminated 
in  the  urine  as  urochloralic  acid,  C8HuCl30j,  a  certain 
small  proportion  is  not  accounted  for ;  and  it  may  be  that 
this  fraction  plays  an  important  part  in  the  action  of  the 
drug,  being  decomposed,  according  to  Liebreich's  view,  with 
the  liberation  of  "  nascent "  chloroform.  One  disadvan- 
tage, however,  accompanies  the  nse  of  this,  as  of  many- 
simple  aldehyde  derivatives  :  it  has  a  depressing  action  upon 
the  heart,  and  therefore  its  application  becomes  dangerous 
in  all  cases  of  cardiac  feebleness.  To  overcome  thi~ 
objection,  Schiniedeberg  (1885)  suggested  the  use  of 
urethane,  ethyl  carbamate — 

/NH3 
CO< 

X  OCjH3 

■as  a  hypnotic— a  body  which  he  regarded  as  likely  to  com- 
bine the  stimulating  action  of  ammonia  with  the  narcotic 
effect  of  an  alcohol  radical.  The  therapeutic  properties 
indicated  by  theory  have  been  realised  in  this  drug,  so 
much  so,  indeed,  that  Hiibner  and  Sticker  have  pointed  out 
the  necessity  of  avoiding  large  doses  (above  2  grins.), 
owing  to  the  stimulating  action  of  the  aruido-groups  over- 
coming the  narcotic  power  of  the  hydrocarbon  residue 
under  such  conditions,  and  thus  preventing  instead  of 
producing  sleep.  The  presence  of  the  carboxyl  residue, 
with  the  introduction  of  which  a  decreased  toxicity  is 
always  associated,  is  an  additional  factor  in  determining  the 
therapeutic  value  of  chloral  hydrate.  liinet  has  recently- 
shown  that  the  hypnotic  power  of  the  urethanes  increases 
with  the  molecular  weight  of  the  alkyl  radical  amongst  the 
lower  members,  and  that  by  replacing  a  hydrogen  atom  in 
the  amido-group  by  acetyl,  the  physiological  action  is 
preserved  whdst  the  toxic  power  is  lessened. 

The  knowledge  that  halogens  increase  the  narcotic  effect 
of  aldehydes  has  led  to  a  further  development  of  Schmiede- 
lierg's  ideas  in  the  preparation  of  chloral  formamide 
(chloralimide) — 

,(111 
<  '  1    CH< 

^NH.CHO, 

an  aldehyde  derivative,  in  which  the  hypnotic  powers  of  the 
aldehyde  group  are  increased  by  the  substitution  of  chlorine 
by  hydrogen,  whilst  its  depressant  action  upon  the  heart  is 
corrected  by  the  presence  of  the  amido-groap.  Like 
urethane,  it  has  been  found  to  possess  to  a  large  extent  the 
therapeutic  properties  indicated  by  theorv. 

The  keto?ies,  chemically  so  closely  allied  to  the  aldehydes, 
also  act  as  narcotics,  and  Dujardin-Beaumetz  has  suggested 
the  use  of  acelophenone,  CH3.CO.C6H5  (hypnone),  as  a 
hypnotic.  Siilphonal,  which  belongs  to  the  group  of  ali- 
phatic disulphones,  is  derived  from  acetone  being  obtained 
by  the  oxidation  of  the  corresponding  mercaptol.  The 
original  investigations  of  Kast  on  the  therapeutic  value  of 
sulphonal  as  a  hypnotic  have  been  amply  confirmed,  and 
it  is  now  recognised  as  a  safe  drug  for  the  production  of 
sleep,  and  as  one  free  from  bad  secondary  actions.  Its 
reliability  is,  perhaps,  somewhat  questioned,  marked  varia- 
tions being  shown  in  the  time  required  for  its  effect   to  be 


produced.  A  substance  boiling  at  300°  C,  and  soluble 
only  in  500  parts  of  water,  will  of  necessity  be  only  slowlv 
absofbed  by  the  system. 

The  physiological  action  is  to  be  traced  primarily  to  the 
ethyl  groups  present,  and  it  is  immaterial  whether  these  are 
directly  in  combination  witb  the  methane  carbon  or  not,  for 
sulphonal  and  "  reversed  sulphonal"  act  similarlv. 


(CH3):.C.(S(),.C,H5)., 

I)itth>fUsulphrme 
dimethyilmethane. 

(Sulphonal.) 


(C,H5)2.C.(SOs.CH3)2 

Dimtthyl-sulphone 
diethyl  methane. 

(Reversed  sulphonal.) 

The  sulphone  with  four  methyl  groups  is  perfectly  inac- 
tive,  whilst    the   triethyl-    and   tetra  ethyl    sulphones    are 
stronger  narcotics  than  sulphonal.     Trional,  which  is  more 
soluble  than  sulphonal  (1  :  320),  acts  more  rapidlv — 
CH3 

^>C(S02.C2H3)  1[,i,..C.(Sil.C,,U5).: 

C0H5 ' 


'.'l-sulphone 
methylethylmethane. 


lil'Sidphone 
!>!<hnethane. 


(Trional.)  (Tetronal.) 

Baumann  and  Kast  regard  the  S():  group  as  inactive  in 
these  compounds,  but  it  is  not  unlikely  that  the  absence  of 
marked  contra-indications  with  sulphonal  are  to  some  extent 
due  to  the  presence  of  this  radical,  for  it  is  well  known  that 
the  sulphonic  acid  group  decreases  tin-  toxicity  of  aromati 
compounds. 

Antiseptics. — The  majority  of  the  antiseptics  are  to  be 
found  amongst  aromatic  compounds.  Phenol  has  powerful 
antiseptic  properties,  but  it  is  also  an  irritant  poison.  Its 
homologues  (the  crexoh)  are  still  more  powerful  antiseptics, 
but  they  are  less  poisonous.     Meta-cresol — 

C6HJ.CH3.OH(l:3) 

for  instance,  which  is  the  most  powerful  antiseptic  of  the 
three  isomers,  is  four  times  less  poisonous  than  phenol. 
Many  cresol  preparations  are  now  employed  in  antiseptic 
surgery,  such  as  creolin,  lysol,  solceol,  and  solutol — more  or 
less  impure  mixtures  prepared  from  coal-tar — and  also  pure 
products,  such  as  Liebreich's  "  Tri-cresol,"  a  mixture  of  the 
pure  cresols. 

By  replacing  a  second  hydrogen  atom  in  benzene  bv 
hydroxyl,  both  the  antiseptic  and  the  poisonous  properlic"- 
are  increased.  The  extent  of  the  change  depends,  however, 
upon  the  relative  position  of  the  hydroxyl  groups.  In 
catechol  the  action  is  most  powerful,  in  resorcinol  weakest, 
quinol  occupying  an  intermediate  position. 

By  further  replacement  of  hydrogen,  the  lethal  activity 
may  be  further  increased,  phloroglucinol  being  more 
poisonous  than  quinol,  and  also  more  poisonous  than  its 
symmetrical  isomer  pyroyallol.  The  rapidity  of  action  of 
these  drugs  is  in  inverse  ratio  to  their  toxic  power:  phenol 
acts  more  quickly  than  resorcinol,  and  this  than  phloroglu- 
cinol— an  effect  said  not  to  depend  upon  their  solubilities,  for 
phenol  is  the  most  sparingly  soluble  of  the  three  (Lauder 
Brunton).  Certainly  the  reducing  actions  of  these  phenols 
on  the  blood  must  be  the  chief  factor  iu  their  relative  toxic 
effects  and  their  solubilities,  not  iu  water,  but  in  the  gastric 
and  pancreatic  juices,  and  especially  iu  the  blood— the  chief 
consideration  in  regard  to  the  rapidity  of  their  action. 

The  antiseptic  power  of  the  halogens  is  brought  out  iu 
such  organic  antiseptics  as  iodoform,  tetra-iodo-pyrrol  (iodol) 
and  di-iodo-thiophene.  The  halogen  derivatives  of  the 
phenols  are  more  powerful  antiseptics  than  the  phenols 
themselves,  as  one  would  naturally  expect ;  at  the  same  time 
they  are  less  poisonous.  Of  the  mbno-chlorphenols,  the 
para-compounnd  C6H,.OH.(l  (1:4)  has  the  most  powerful 
antiseptic  properties,  whilst  tribromphenol — ■ 

C6H„.OH.Br3[OH:Br:Br:Br  =  1:2:4:5] 

has,  owing  to  its  insolubility,  been  recommended  by  Grimm 
as  an  intestinal  antiseptic. 

A  study  of  the  changes  phenol  undergoes  on  passing 
through  the  system  has  given  rise  to  the  preparation  of 
numerous  phenol  derivatives  for  therapeutic  use.  A  portiou 
of  the  phenol  absorbed  disappears  entirely  ;  it  is  probably- 
oxidised  completely  to  carbon  dioxide  and  water.  A  second 
portion  is  oxidised  to  dihydroxybenzenes,  chiefly  quinol,  a 


778 


THE   JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY.        [Nov:,  so.  1896. 


third  portion  combines  with  glycuronic  acid  in  the  system, 
ami  a  small  quantity,  especially  when  large  doses  are  given, 
appears  unchanged  iu  the  urine,  lint  the  most  interesting 
change  from  a  pharmacological  standpoint  is  the  elimination 
of  the  remainder  of  the  phenol  as  an  ester  of  sulphuric  acid, 
phenyl  sulphuric  ether — 

.OH 
SOj< 

xoc,ir. 

the  form  ia   which  it  is  always  excreted   in   pathological 

conditions.  Such  esters  are  not  poisonous,  their  salts  are 
readily  soluble,  and  they  pass  through  the  system  unchanged. 
Hence  the  application  of  salts  of  phenyl  sulphuric  acid  as 
antiseptics.  The  very  closely  allied  phenol-sulphouic  acids 
behave  similarly.  The  antiseptic  power  of  ortho-phenol 
sulphonic  acid,  C6H4.(  »H.S02.OH.(l:2  I,  is  somewhat  less 
than  that  of  phenol,  it  is  also  less  toxic  and  very  soluble. 

With  the  view  of  obtaining  more  powerful  antiseptics,  still 
retaining  the  advantages  of  the  sulphonic  acids,  Trommsdorf 
pri  pared  the  so-called  sozo-iodol  salts,  the  di-iodo-substitu- 
tion  products  of  para-phenol  sulphonic  acid.  In  these 
compounds  the  initant  action  of  the  iodo-phenols  is 
attenuated  by  the  presence  of  the  sulphonic  acid  group. 
With  the  exception  of  the  mercury  salt,  which  is  of  value  in 
syphilitic  cases,  they  are  perfectly  innocuous  and  readily 
soluble.  They  have  no  smell — an  advantage  over  iodoform  ; 
and  since  their  introduction  in  1S87,  they  have  been  largely 
used  for  the  most  varied  antiseptic  purposes.  From  the 
returns  kindly  supplied  by-H.  Trommsdorf  and  Co.,  the  sale 
.  if  these  sozo-iodol  preparations  has  increased  from  1 68  kilos, 
in  1887,  valued  at  630/.,  to  1,152  kilos.,  in  189.),  valued  at 
I  500/. 

The  sodium  salt  is  the  most  soluble  of  these  compounds 
(1  to  14  at  ordinary  temperatures)  ;  its  composition  is  repre- 
sented by  the  formula — 

/OH 

c6hs-;     .-•>■<> 

\s02.ONa  (*) 

0  -     ..,,;,,  aol    <a  ante. 

(Sodium  sozoiodol.) 

The  naphthols,  especially  the  /S  compound,  are,  like  the 
phenols,  powerful  antiseptics,  and  the  advantageous  influence 
of  the  sulphonic  acid  group  has  been  made  use  of  in  the 
preparation  of  naphthalene  derivatives  corresponding  to  the 
above.  Asaprol,  the  name  given  to  the  calcium  salt  of 
P-naphthol-a-monosulphonic  acid — 

(C10H,.OH.SOs.O)a.(  a.3H20, 

has  been  recommended  as  an  antipyretic  rather  than  as  an 
antiseptic — an  application  due  to  its  non-poisonous  charactt  r, 
and  also  to  its  passing  through  the  system  unchanged.  A 
more  interesting  instance  is  the  use  of  the  aluminium  suit  uf 
B-nuphthol  disulphonic  acid — ■ 

OH 


SO  OH 


SO.OH 


as  an  antiseptic  and  astringent. 

The  objection  to  the  metallic  salts  employed  a>  astringents 
is  due  to  their  precipitating  albumen,  and  therefore,  when 

applied  to  an  ulcer  or  other  inflamed  mucous  membrane,  of 
forming  an  insoluble  coating  on  the  surface  of  the  structure, 
thus  preventing  the  antiseptic  from  reaching  the  inflamed 
parts  in  the  more  deeply  situated  tissues.  Aluminium 
salts  possess  the  property  of  dissolving  in  excess  of 
albuminoid  secretions,  but  their  tendency  to  form  basic 
salt6  again  presents  the  obstacle  they  are  otherwise  suited 
to  overcome.  This  fact  led  Heinz  and  Liebreoht  to  look  to 
the  aluminium  salts  of  organic  acids  as  substances  likely  to 
possess  the  advantageous  properties  of  the  base  without  the 
disadvantage  -howu  by  the  acetate  and  other  aluminium 
salts  previously  employed.  In  the  disulphonic  acid  of 
S-naphthol  they  found"  an  antiseptic  without  poisonous 
properties,  and  its  aluminium  salt  has  the  penetrating  powers 


of  the  base  satisfactorily  preserved.  40  per  cent,  aqueous 
solutions  prepared  with  hot  water  remain  quite  clear  on 
cooling,  and  in  the  treatment  of  ulcers  and  similar  wounds 
it  has  proved  a  valuable  antiseptic. 

Iu  another  group  of  phenol  derivatives — the  phenol  ethers 
— many  interesting  examples  of  the  synthesis  of  physiologi- 
cally active  compounds  occur.  Guaiacol and  its  derivatives 
are  probably  the  must  important  of  these.  Sahli  was  the 
first  to  recognise  that  the  value  of  creosote  in  phthisis  was 
due  to  the  contained  guaiacol,  and  this  methyl  ether  of 
catechol,  I  ',,11,.'  >1I  .< >CH3(1 :2),  is  now  largely  used  in  the 
treatment  of  this  disease.  Guaiacol,  like  catechol,  is  ;i 
powerful  antiseptic,  but  the  contractile  action  of  the  latter, 
and  its  effect  in  diminishing  the  blood  pressure  are  much 
decreased  by  replacing  the  hydroxyl-hydrogeu  by  methyl. 
The  action  of  guaiacol  in  phthisis  is  attributed  by  S.ihli  to 
its  effect  upon  the  stomach,  as  a  stomachic,  and  not  to  any 
direct  effect  of  the  absorbed  guaiacol  in  the  blood  upon  the 
tuberculosis  bacilli  of  the  lungs.  The  work  of  the  chemist 
in  this  case  is  an  important  type,  for  the  practitioner  has  to 
thank  him  for  a  product  of  reliable  purity,  on  the  action  of 
which  he  knows  he  can  always  depend. 

With  the  view  of  overcoming  the  initant  action  of 
guaiacol  on  the  digestive  functions,  several  esters,  such  as 
benzoylguaiacol  (benzosol),  C6H4.OCH3.O.CO.Cf,Iii,  have 
been  prepared.  Such  bodies  prepared  on  the  type  of  salol, 
to  which  I  shall  presently  refer,  pass  through  the  stomach 
unchanged,  and  undergo  decomposition  in  the  intestines. 
Benzosol  acts  as  an  intestinal  antiseptic,  bnt  is  of  no  value 
in  phthisis — a  confirmation  of  Sahli's  view  of  the  action  of 
guiacol.    Of  many  other  esters,  guaiacol  carbon  it>  — 

.O.C6H4.OCH 
CO< 

O.C,H,.0(  11 

has  proved  the  most  valuable.     Although,  like  the  benzoyl 

ester,  it  passes  through  a  healthy  stomach  unchanged,  it  is 
said  to  undergo  de  to  uposition  there  iu  presence  of  parasitic 
bacteria. 

What  the  exact  work  of  guaiacol  in   phthisis  is,  appears 
capable  of   receiving  much  elucidation  from  a  comparal 
study  of  the  actions  of  guaiacol  and  of  its  carbonic  ester. 

Antipyretics. — Antipyretics,  or  febrifuges,  include  those; 
substances  which  reduce  the  temperature  of  the  body  in 
fever.  They  may  either  lessen  the  production  of  heat  or 
increase  the  loss  of  heat.  The  majority  of  the  syntheti- 
cally prepared  antipyretics,  in  common  with  quinine, 
decrease  the  production  of  heat.  Antipyrine  is  an  exception. 
According  to  Gottlieb  the  production  of  I. eat  i-  increased 
5 — 9  per  cent.,  and  tie  los*  of  heat  increased  1" — -0  pet- 
cent.  ;  it  therefore  reduces  the  temperature  because  the 
increased  l"?s  of  heat  exceeds  it-  increased  production. 

The  commercial  success  of  antipyrine  has  been  followed 
by  a  veritable  boom  in  the  preparation  of  antipyretics,  but 
the  rush  has  been  too  rapid  to  have  been  carefully  planned, 
with  the  result  that  the  lives  of  many  of  them  have  b 
conspicuously  fleeting. 

It  has  been  shown  by  Xencki  and  Bontmy  that  the 
introduction  of  the  carboxyl  group  into  a  large  variety  of 
aromatic  compound-  markedly  decreases  their  toxic 
action.  Benzoic  acid  is  much  less  poisonous  than  benzene; 
salicylic  acid  than  phenol.  Kolbe  was  the  first  to  direct 
attention  to  the  antiseptic  and  non-poisonous  properties  ol 
salicylic  acid,  and  l!u-s  subsequently  showed  that  it  had  a 
marked  and  specific  antipyretic  action  in  cases  of  muscular 
rheumatism.  The  use  of  salicylic  acid  and  it-  -alts  a- 
anti  rheumatics  is  well  known,  but  their  value  tor  this 
purpose  is  seriously  diminished  by  the  disturbance  of  the 
digestive  functions  which  they  may  occasion.  Tin-  esters 
of  salicylic  acid,  like  those  of  the  phenols,  pass  through  the 
stomach  unchanged,  and  are  decomposed  in  the  duodenum 
by  the  pancreatic  juice  and  alkali  into  salicylic  acid  and  the 
phenol  with  which  they  are  combined,  e.g. : — 

(HI 


',11, 


/ 

\CO.OC61I,   -  L'XaOlI 

on 


C6H<<  -   C.II,.(>\a    -    II. <t. 

NCO.ONa 
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Salol  the  phenol  ester  of  salicylic  acid — 

C6H4.OH.(  O.OC6H5(l:2), 

has  proved  to  he  the  most  valuable  of  these  compounds. 
As  an  anti-rheumatic  it  claims  special  advantages  over 
salicylic  acid  in  all  cases  of  weak  digestions,  but  it  is  as  an 
intestinal  antiseptic  that  it  has  proved  most  useful.  Such 
a  chemical  combination  of  physiologically  active  substances 
has  often  been  repeated,  but  not  always  with  sua 
Unless  the  physiological  action  of  such  compounds  can  be 
localised,  their  resultant  effect,  additive  or  the  reverse,  is 
mere  chance. 

Whilst  the  replacement  of  a  hydrogen  atom  in  the 
aromatic  hydrocarbons  by  the  hydroxy  group  increases 
their  antiseptic  properties,  an  increase  in  their  antipyretic 
powers  accompanies  the  introduction  of  the  amido  group. 
Aniline  has  a  paralysing  effect  on  both  muscle  and 
nerves  ;  it  has  a  powerful  toxic  action,  and  is  eliminated 
in  the  urine — partly  unchanged  and  partly  as  para-amido- 
phenol-sulphuric  ester. 

InnrrifHii7i</e(antifebrine),C(irI5.NH.C'(  t.CH3,  this  toxic 
effect  is  much  decreased  whilst  the  antipyretic  properties 
remain.  It  is  a  widely-used  antipyretic,  largely  on  account 
of  its  low  price,  but  bad  secondary  symptoms  are  said  to 
occur  unless  judgment  be  exercised  in  its  application.  Its 
homologues,  the  acet-toluides — 


C6H 


,CH;i 


•NH.CO.CH3, 

do  not  all  preserve  this  antipyretic  action  ;  the  1:4 
compound  is  quite  inactive,  the  1:2  compound  has  no 
antipyretic  action,  whilst  the  1:3  isomer  is  the  only  one 
that  preserves  the  antipyretic  action  of  acetanilide.  When, 
however,  the  methyl  group  replaces  the  second  amido- 
hydrogen,  instead  of  a  hydrogen  atom  in  the  ring,  an 
interesting  therapeutic  change  has  been  observed  bj 
Dujardin  -  Beaumetz  and  Bardet.  Acet-methyl  anilide 
(Exalgine),C6H,.Xi(ll.;).CilClI,,is  a  valuable  analgesic; 
its  antipyretic  action  is  much  less  than  that  of  acetanilide, 
in  fact,  it  only  appears  when  almost  toxic  doses  are  given 
(Fraser). 

Although  both  aniline  and  phenol  are  powerful  poisons, 
the  amido-phenols  are  comparatively  innocuous  ;  from 
chemical  considerations  such  a  mutual  influence  of  the 
substituting  groups  would  be  expected.  By  the  introduction 
of  alkyl-  or  acid  aliphatic  radicals  into  1 :  4-amido-phenol  a 
number  of  useful  antipyretics  have  been  prepared,  of  which 
phenacetine  and  lactopheni?ie  are  types.  The  carboxylic 
acid  of  phenacetine — 


/O.C,H5(l) 
6H4< 


'\xH.CO.CH2.COOH(4), 

has  been  shown  by  Nencki  and  Boutmy  to  pass  unchanged 
through  the  body — a  point  of  interest,  because  in  phenocoll 
a  methyl  hydrogen  of  the  acetyl  group  is  replaced  by  the 
amido  group,  whilst  in  thermodim  tu  added  carboxyl  group 
is  present.  This  latter,  which  is  really  a  urethane  deriva- 
tive.is  regarded- by  v.  Mering  as  the  best  antipyretic  of  the 
amido-phenol  group. 

The  steps  that  have  guided  the  chemist  to  the  preparation 
of  these  compounds  are  full  of  interest,  and  I  regret  that 
the  time  at  my  disposal  does  not  permit  me  to  detail  them 
to  you. 

One  derivative  of  para-amido-phenol  deserves  notice  from 
a  different  standpoint — its  condensation  product  with  salicyl- 
aldehyde.  This  substance  was  introduced  by  Jacquet  in  1893 
as  an  anti-rheumatic,  under  the  name  of  "  Malakine."  It 
is  insoluble  in  water,  but  is  decomposed  by  very  dilute  acids 
into  para-pheuetidiue  and  salieylaldehyde. 

.O.C5H, 


This  decomposition  Jacquet  regarded  as  likely  to  be 
effected  by  the  stomach  acids,  and  that  the  liberated  alde- 
hyde, oxidised  to  salicylic  acid  in  the  tissues  of  the  body, 
would  act  as  a  powerful  anti-rheumatic.  Practice  has 
justified  this  view.  Malakine  is  a  useful  anti-rheumatic 
possessing  certain  advantages  over  salicylic  acid,  although 
whether  as  generally  useful  as  the  latter  is  somewhat 
questioned. 

Antipyretic*  derived  from  Para-amido-phenol, 


/ 


OGjHj 


(i) 


C6H4i 

\\1I.C()CH3(4) 
Act  tyl  amido-phenol  <  thtt  ether. 
(Ph3nacetine.) 

/  OC2H5  (1) 

C6H4< 

1,  tcti/l  amido-phi  not  ethyl  ether. 
1  Lactophenine.) 


c,,ii. 


C6H, 


< 


+  H.OH 


>N=CH.C6H4.OH 

Salieyl  1 :  l-amido'-pht  nol  ethyl  ether, 

Malakine.) 

,OH 


/  oaHi 


+    C0H4 


CHO. 


/0.air5  (]) 

^NH.CO.CHj.NHo.IICl  (-1) 

lid  >-/>t"  nol  ethyl  <  flier. 
(Phenocoll  hydrochloride.  1 

<,H;(       /CU.CHj 

\CO.OC2H5 

Phenacetine  carboxylic  esti  r. 
(Therniodine.) 

In  quite  another  group  of  bodies  an  interesting  series  of 
inquiries  have  led  to  the  preparation  of  kairine,  and 
indirectly  to  the  recognition  of  the  therapeutic  value  of 
antipyriue.  Few  substances  are  of  more  importance  in 
medicine  than  the  natural  alkaloids,  a  class  of  nitrosrenous 
substances  characterised  by  their  basic  properties,  and 
which  until  recently  have  successfully  resisted  the  onslaughts 
of  the  synthetical  chemist. 

In  the  various  groups  of  the  alkaloids  a  similarity  in 
physiological  action  is  to  be  traced,  and  it  is  amongst  these 
very  compounds  that  the  earliest  experiments  on  the  relation 
of  chemical  constitution  to  physiological  action  were  carried 
out  by  Crum  Brown  and  Frazer  in  1869.  It  is  well  known 
that  a  pyridine,  quinoline,  or  isoquinoline  ring  forms  an 
essential  part  of  the  molecule  of  many  of  the  alkaloids, 
many  derivatives  of  these  bases  having  been  obtained  as 
their  decomposition  products.  This  relationship  has  been 
further  borne  out  by  a  study  of  the  physiological  properties 
of  compounds  derived  especially  from  quinoline. 

Foremost  amongst  these  substances  stands  kairine,  which, 
although  to-day  eclipsed  by  newer  antipyretics,  has  an 
exceptionally  interesting  history,  on  account  of  the  complete 
nature  of  the  researches  of  .  Otto  Fischer  and  Filehne 
on  this  and  closely  allied  bodies. 

Quinoline  itself  possesses  powerful  antiseptic  and  slight 
antipyretic  properties,  but  it  causes  so  many  unpleasant 
secondary  reactions  in  the  system  that  it  is  of  very  little 
value  as  a  febrifuge. 

By  substituting  a  hydrogeuatom  byhydroxyl,  1-hydro.n/- 
quinoline  is  obtained,  which,  together  with  its  methyl  ether 
and  their  respective  tetrahydrides,  has  an  antipyretic  action 
akin  to  that  of  quinine,  but  which,  owing  to  the  tendency  it 
possesses  of  decomposing  the  albumen,  is  unsuited  for 
practical  application. 

The  possible  value  of  these  artificially  prepared  drugs 
was  clear  to  Fischer  and  Filehne,  and  they  sought  at  once  to 
eliminate  the  injurious  secondary  effects  which  accompanied 
their  use.  From  chemical  considerations  they  regarded 
the  instability  of  the  imido  group,  =  NH,  as  the  probable 
cause  of  the  injurious  effects  referred  to,  and  with  the 
object  of  giving  increased  stability  to  the  molecule  they 
replaced  the  imido-hydrogen  by  an  alkyl,  kairine  being  the 
resulting  product.  The  hydrochloride  of  this  base  was 
successfully  employed  as  an  antipyretic  for  several  years 
after  its  discovery  in  1S83,  in  fact,  until  driven  from  the 
field  by-  its  own  children. 
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Numerous  derivative-;  of  kairine  have  since  been  pre- 
pared —  Thalline  (•')  methoxy-tetra-hydroquinoline),  Kair- 
cline  (N,  methyl-tetra-hydroquinoline),  and  others.  They 
-all  resemble  kairine  in  their  notion  and  differ  essentially  in 
the  time  during  which  the  antipyretic  effect  lasts.  That  of 
[-ethoxy-tetra-hydro-n-metbyl-quinoline  lasts  the  longest. 

By  the  action  of  ethylene-dibromide  on  1-hvdroxy-tetra- 
bydroquiiioline  !i  substance  is  obtained  in  which  the  two 
reduced  quinoline  rings  are  united  by  the  divalent  residue, 
—  CHS— CHj— .  It  is  not  improbable  that  the  cinchona 
alkaloids  contain  a  quinoline  ring,  united  to  a  second 
reduced  quinoline  ring,  and  hence  considerable  interest 
attaches  to  the  physiological  action  of  this  product  1- 
Imlioxy-tctra-hvdro-ethylene-quiuoline.  It  does  act  as  aD 
antipyretic,  but,  owing  most  likely  to  its  feebly  basic 
properties,  its  action  is  considerably  weaker  than  that  of 
kairine. 

In  looking  back  on  the  work  done  amongst  this  group  of 
bodies,  I  should  remind  you  that  the  first  investigations  on 
their  physiological  action  were  carried  out  by  McKendrick 
and  Dewar  in  1874  (Proc.  Hoy.  See.  1571,  22,  4:!:>), 
-and  this  at  a  time  when  the  synthetical  methods  now 
used  for  the  preparation  of  quinoline  and  pyridine  com- 
jiounds  were  unknown. 

<  )ne  point  of  interesting  comparison  between  these  drugs 
and  quinine  is  that  the  antipyretic  action  of  the  latter  in 
malaria  and  other  intermittent  fevers  is  not  shared  by  the 
artificially  prepared  bodies.  There  must  be  some  portion 
■of  the  quinine  molecule  to  which  this  special  action  is  to  be 
traced.  Chemically  and  physiologically  a  portion  of  the 
constitution  of  the  complex  quinine  molecule  has  been 
revealed;  such  combined  efforts  will  best  lead  to  its  complete 
elucidation. 

Antipyrine,  discovered  by  Knorr  in  1S84,  has  had,  as  I 
need  hardly  tell  you,  a  phenomenal  career.  As  an  anti- 
pyretic and  as  an  anti- rheumatic  in  whooping  coutrh  and  in 
cramp,  it  has  proved  of  immense  value,  whilst  as  a  nerve 
tonic  it  is  most  widely,  but  not  always  wisely  used,  and  too 
often  without  medical  advice. 

The  money  value  of  this  drug  consumed  to-day  is  almost 
one-half  of  the  total  value  of  the  newer  synthetical  remedies, 
and  1  was  indeed  surprised  to  learn  from  Dr.  G.  von  Binning 
that  in  addition  to  his  own  works,  where  antipyrine  was 
first  manufactured,  there  are  now  no  less  than  12  others 
where  it  and  its  derivatives  are  prepared. 

Knorr  first  regardeil  antipyrine  as  a  quinizine  derivative, 
and  as  such  it  bore  sufficient  analogy  to  the  physiologically 
active  quinoline  compounds  prepared  by  Otto  Fischer  in  the 
same  laboratory  as  to  suggest  the  investigation  of  its  physiolo- 
gical properties — a  work  first  undertaken  by  Filehne.  More 
recent  investigations  have  led  Knorr  to  assign  a  different 
constitutional  formula  to  antipyrine — that  of  a  substituted 
pyrazolone;  but  it  was  its  supposed  relationship  to  kairine 
that  first  led  to  its  being  examined  by  the  physiologist. 

Several  substances  constitutionally  allied  to  antipyrine  are 
known  to-day,  which  share  it-  antipyretic  action,  but  none 
of  which  have  exceeded  or  even  approached  it  in  general 
reliability  or  utility. 

Antipyretics  derived  from  Quinoline, 
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Of  other  cyclic  nitrogen  compounds piperaane  and  Ij/si- 
ilinr.  uric  acid  solvents,  and  therefore  of  value  in  the  treat 
ineut  of  stone  and  other  conditions  associated  with  a  separa- 
tion of  uric  acid  in  the  system,  and  the  remarkable 
stomachic  Orexine,  prepared  by  l'aal,  deserve  mention. 
This  last,  according  to  the  investigations  of  Penzoldt,  has 
the  property  of  stimulating  the  feeling  of  hunger,  but  the 
earlier  experiments  made  with  the  hydrochloride  of  the  base 
were  found  to  give  rise  to  irritation  in  the  stomach.  The  free 
ba-e  has  since  been  recommended,  which,  despite  its  insolu- 
bility, satisfactorily  retains  the  therapeutic  value  of  its  salt. 
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I  have  attempted  to  bring  before  you  some  of  the  most 
typical  examples  of  the  manner  in  which  the  chemist 
and  physiologist  have  mutually  worked  and  helped  in  the 
preparation  of  therapeutically  valuable  products.  There 
is  much  of  the  ground  I  have  left  untouched,  but  I 
hope  what  I  lave  said  is  sufficient  to  -how  what  a  wealth 
of  scientific  material  has  been  built  up  on  the  foundations 
laid  by  (Turn  Brown,  h'razer,  Liebreich,  and  Lauder 
Brunton.  Most  of  this  work  has  a  life-history  of  little 
more  than  15  yean,  No  words  are  Deeded  to  accentuate 
the  fact  that  it  is  but  in  its  infancy,  and  that  the  Combined 
labours  of  the  chemist  and  physiologist  «ill  carry  it  far 
beyond  its  present  limitations. 

Interesting  a-  this  inquiry  is  to  the  pure  scienti-t,  I 
feel  some  need  to  justify  my  having  chosen  it  as  the  subject 
for  an  address  to  a  Society  of  Chemical  Industry. 

You  may  naturally  ask,  is  the  preparation  of  these  drugs 
in  itself  yvorthy  of  rank  as  an  important  chemical  industry, 
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or  is  their  manufacture  more  or  less  casual  in  different 
works,  according  as  raw  materials  or  other  conditions 
favour  their  production  ? 

The  fact  that  13  manufacturers  eDgage  in  the  preparation 
of  autipvrine  and  its  derivatives  is  a  partial  answer  to  the 
question.  I  have  attempted  to  an-wer  it  also  from  another 
standpoint. 

The  accompanying  table  shows  the  quantities  of  the  most 

important  of  these  new  drugs  u-ed  in  the  chief  hospitals 

in    the    kingdom  during   the   year  1895.     There   is   every 

-  >n    to    suppose     thai    such    institutions    are    strictly 


economical  in  the  purchase  and  use  of  their  medicines, 
and  therefore  that  the  returns  given  can  be  taken  as  a 
reliable  register  of  the  value  of  the-e  newer  preparation-. 

The  total  annual  value  of  these  seven  products,  as  used  in 
17  hospitals  containing  6,668  beds,  is  almost  6001.  Thi. 
figure  applied  proportionately  to  all  the  hospitals  in  the 
kingdom  containing  over  80  beds  represents  aa  annual  value 
of  nearly  3,000/. 

In  these  figures  I  have  purposely  omitted  salicylic  acid 
and  its  salt-,  which  have  a  very  extended  use,  for  they  are 
hardly  to  be  regarded  as  amongst  the  newer  drugs. 
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Whilst  a  sum  of  3,000/.  is  expended  by  the  hospital-  on 
-even  of  these  products,  a  far  larger  sum  must  represent 
their  consumption  through  private  practice. 

From  returns  kindly  supplied  to  me  by  the  chief  whole- 
sale and  retail  chemists  in  Liverpool,  I  find  that  in  this 
centre  alone  the  value  of  these  seven  products  sold  is  quite 
5.000/.  annually,  and  I  believe  I  am  well  within  the  mark 
i  -tlmating  the  total  value  for  the  United  Kingdom  from 
all  sources  at  250,01  0/.  I  do  not  regard  these  figure-  as 
anything  more  than  the  merest  approximations,  but  I  do 
i  ot  think  they  err  on  the  side  of  eicess,  for  the  newer 
products  so  largely  used  in  antiseptic  surgery  are  not 
included  at  all. 

Products  which  in  this  country  alone  realise  annually  a 
ter  of  a  million  should,  I  think,  merit  the  attention  of 
the  manufacturing  chemist. 

Paracelsus  said  the  "  object  of  the  chemist  is  to  make 
medicines,  'not  to  make  gold  "  ;  it  has  been  reserved  for 
later  generations  to  see  the  possibility  of  their  combination. 
But  this  combination  is  not  effected  here.  With  the 
ption  of  acetanilide  and  some  salol,  the  whole  of  the 
drugs  are  "  made  in  Germany."  And  v>hy;  why  does  not 
thi-  250,000/.  a  year  stay  in  this  country  ? 

I  have  already  trespassed  long  enough  upon  your  time, 
and  do  not  propose  to  do  more  than  refer  you  to  a  point  in 
the  address  of  the  ex-president  of  the  Society — a  point  of 
it  importance  to  my  mind,  namely,  the  disadantages 
under  which  industrial  organic  chemistry  must  labour  in 
this  country  until  the  Government  finds  means  for  allowing 
the  use  of  duty-free  alcohol  denatured  according  to  the 
uses  made  of  it.  as  is  done  abroad. 

Mr.  Tyrer's  summary  of  this  subject  (this  Journal,  1896, 
p.  496)  is  full  of  interest,  and  I  am  very  glad  to  be  able  to 
add  that  the  Advisory  Committee  recently  constituted  by 
the  Council,  on  the  suggestion  of  l.Ir.  Tyrer,  is  at  present 
giving  the  matter  its  most  careful  consideration.  That 
this  recently  appointed  committee  has  already  taken  in 
hand  so  important  a  subject  i-  a  matter  for  sincere  con- 
gratulation. Xo  more  practical  proof  could  be  desired  to 
show  that  the  Council  of  the  Society  truly  recognises  the 


interests  of  manufacturers,   and  most  heartily   can   I   wish 
the  committee  all  success  in  its  work. 

GniDted    this  equality  with    other    nations,  and    a    more 
thorough   appreciation   and    practical    recognition    of    the 
value  of  organic  chemistry  in  works— for  it  is  in  the  actual 
preparation  of  these  products  that  the  powers  of  the  well 
trained   chemist    and   not   the    workman,    despite    all    the 
technical  classes  in  the  world,  are  required, — granted  ti 
points,  which  the  present  condition  of  our  industries  should 
•ncourage  us  to  secure,  there  is  uo  valid  reason  why  the 
manufacture   of  drugs  and   other  closely  allied  in.lustri,  - 
should  not  meet  with  the  same  commercial  succi 
country  which  has  characterised  their  development  abroad. 

In  conclusion,  I  wish  to  express  my  best  thanks  to  Prof. 
Oscar  Liebreich  fur  his  kindness  in  directing  my  attention 
to  much  of  the  published  work  on  this  subject,  to  the 
dispensers  of  the  hospitals  who  have  kindly  supplied  me 
with  the  statistics  recorded,  and  especially  to  the  following 
firms,  through  whose  goodwill  and  generosity  1  am  able  I 
show  you  an  exceptionally  complete  collection  of  the  newer 
drugs  :  — Chemische  Fabrik  von  Heyden,  Kadebeul,  Dresden  ; 
Farbenfabriken  vormals  l-'r.  Baejer,  Elberfeld;  C.  F.  Boeh- 
ringer  und  Soline,  Waldhof;  Farbwerke  voroi.  Meister, 
Lucius,  and  Priming,  Hochst  a  Main  ;  Dr.  W.  Kalle  and  Co., 
Biebrich  ;  H.  Tromuisdorf  and  Co.,  Erfurt  ;  and  Chemische' 
Fabrik  auf  Actien  vorm.  E.  Sobering,  Berlin. 

Discussion. 

Mr.  Eustace  Casey  proposed  a  vote  of  thanks  to  the 
Chairman  for  his  interesting  address. 

Prof.  Campbell  Brown,  in  seconding  the  vote  of  thanks, 
said  that  he  thought  there  must  be  "amongst  them  all  a 
feeling  of  amazement,  not  unmixed  with  shame,  that  the 
magnificent  array  of  specimens  shown  was  not  manufactured 
in  this  country,  which  produced  such  a  large  proportion  of 
the  raw  material  (coal-tar),  and  in  which  the  fir-t  scientific 
investigation  on  the  subject  of  the  address  had  been  carried 
out.  Dr.  Kohn  had  mentioned  that  the  want  of  duty-free 
alcohol  in  this  country  had  a  great  deal  to  do  with   it,  and 
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that  was   the  fiult   of  the   Government.     The   rt-nl   fault, 
however,  lav  with  the  manufacturers  and  the  people  of  this 
:i\.  who  were  not  sufficiently  determined  to  have  these 
:-   made  in    'his  country,  and  to  compel  the  Goveru- 
to  give  them  duty-free  alcohol.     Why  did  not  manu- 
■  care  to  manufacture  those  substances?     Was  not 
the  reason   something  of  this  kind?     Capitalists  here  pre- 
,1  to  manufacture  compounds  of  which  they  could  sjll 
-amis   of   tons,  and   were   not   much  interested   in    a 
substance  which  at  first  realised  a  sale  of  600/.,  rising  in 
some  years  to  6,000.'     But  was  that  wise?    He  thought  not. 
[£  they  were  t"  multiply  the  6  10/.  and  the  6,000/.  by  one 
hundred  different  substances,  the  result  would  be  worth  the 
-.deration  of  the  large  capitalists. 
Dr.  Hurter  pointed  out  that  in  this  country  we  had  a 
ill  patent  law,  which   allowed  every  foreigner  to  patent 
u\  article  without  compelling  him  to  come  into  this  country 
;  »  manufacture  it.    The  patent  lawofthis  country  protected 
the  foreign  industry  and  did  not  promote  the  home  one.     If 
one  of   the  younger  chemists  were  to  bring  forward  a  new- 
article,  which  could  be  protected,  they  might  succeed  with 
•'iat,  btrt  to  attempt  to  compete   in   the   old   articles  with 
manufacturers   who   had   years   of   experience,   would  be 
throwing  money  away.     That  was  quite  as  potent  a  reason 
for  the  absence  of   industrial  organic  chemistry,  of  the  kind 
referred  to,  as  the  duty  on  alcohol. 

Prof.  Caiiteb  remarked  that,  although  great  progress  had 
1  if tn  due  to  the  introduction  of  many  of  the  drugs  spoken 
of,  yet  one  hesitated  to  accept  everything  that  was  adduced 
as  proof  concerning  one  or  other  of  these  bodies.  He 
instanced  a  case  in  which  very  beneficial  effects  were  stated 
to  he  due  to  piperazine— lauded  as  an  excellent  solvent  of 
uric  acid.  In  a  case  which  had  come  under  his  notice, 
a  calculus  was  discharged  shortly  after  administration 
of  piperazine,  and  the  result  was  put  down  to  piper- 
azine, until  it  was  ascertained  that  the  calculus  was  an 
oxalate  of  calcium  one  (not  uric  acid  at  all) — a  substance  on 
which  piperazine  has  no  action.  He  had  himself  found  the 
action  of  piperazine,  when  allowed  to  drip  on  a  uric  acid  calcu- 
lus, no  greater  than  that  of  water.  But  how  was  it  that  such 
a  substance  as,  for  instance,  sulphonal,  was  so  uncertain  in 
5  action  ?  Its  insolubility  would  not  explain  this;  it  some- 
times acted  extremely  well.  The  answer  to  this  question 
was  very  much  needed.  They  ofteir  felt,  when  standing  at 
the  bedside  of  a  patient  suffering  from  heart  disease,  for 
example,  that  their  hands  were  tied,  for  they  did  rrot  dare 
■  i  obtain  ship  f..r  the  patient,  owing  to  the  possibility  of 
ill-effects  from  the  hypnotic.  It  was  required  to  know  the 
personal  factor  that  would  tend  to  make  these  drugs  more 
active  or  inactive. 

Dr.  Kori.x,  in  reply,  expressed  his  hearty  concurrence  in 
the  importance  of  the  point  raised  by  Dr.  Hurter  in  reference 
to  the  disadvantageous  effects  of  the  law  relating  to  the 
granting  of  patents  without  insisting  upon  manufacture. 
In  regard  to  tie:  therapeutic  effect  of  piperazine,  he  hail 
found  so  many  conflicting  opinions  that  he  had  omitted 
detailed  considerations,  but  he  had  not  heard  its  power  of 
■  Niny  uric  acid  outside  the  system  questioned.  The 
opinions  expressed  differed  more  in  regard  to  its  solvent 
iCtion  in  the  systi  in  and  especially  in  presence  of  urine. 

The  personal  clement  referred  to  by  Prof.  Cartel-  was  one 
of  the  greatest   practical  importance,  but  he  fell  that  it  was 
to  the  pharmacologist   rather  than  to  the  chemist  that   they 
:  look  for  its  solution. 
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CHAIRMAN'S    ADDRESS. 

It  is  not  very  difficult  t  i  tin.l  a  subject  to  talk  about  in  the 
domain  of  industrial  chemistry,  bul  to  saj  beforehand  that 
any    selection  of  material  would  be  universally  inl 
is  to  say  a  great  deal.    The  matters  to   which   I   desire  to 
rail  you:-  attention  this  evening  scare    ■    come  within  the 
pale  of  laboratory  practice,  bur  that  you  will  agree  with  me 
in  saying  they  have  universal   interest,  I   do   not   doubt  in 
the  smallest  degree.      It  is  pardonable,  I  think,  to  allude    ' 
the   present  ci-isU  in  the  commercial  departments  of   the 
alkali   trade  and   hi    those  of    heavy   chemicals    generally; 
ami  though  not  prescribing  for  the  maladies  from  which  we 
seem  suffering.  I  hope  it  may  lead  those  who  are  responsible 
for  the  present  state   of  affairs    to    look   at    tire  subject  in  a 
reasonable  light  and  to  deal  with  the  question   in  a  states 
manlike  manner. 

In  my  last  address  to  you  |  expressed  my  fears  thai  a 
crisis  was  impending  in  the  caustic-soda  industry,  and  that 
fear  has  beeu  realised.  At  that  date  'I.  1  js.  could  be 
realised  for  n  ton  of  70  per  cent,  caustic,  but  to-day  caustic 
-oda  of  70  per  cent-,  made  from  ammonia  alkali,  can  and  has 
been  purchased  at  6/.  2s.  6d.  per  ton  :  and.  what  is  still 
worse,  77  per  cent,  has  been  offered  pro  rain,  the  differei 
of  over  _/.  per  ton  for  high-strength  caustic  having 
practically  disappeared.  And  this  is  not  all ;  the  valne  ol 
aalt-Cake  has  declined  from  I/.  7s.  n</.  in  January  of  tin- 
year  to  less  than  18s.  at  the  present  moment,  and  bleach 
has  receded  from  7-'.  to  6/.,  packed  in  softwood  casks  anil 
placed  free  on  rails  at  the  makers'  works. 

The  exact  situation  of  the  heavy  chemicals  trade  is 
rather  an  intricate  one  to  follow,  or — perhaps  it  would  be 
more  correct  to  say — has  been  mad!  intricate  from  the  many 
different  prices  quoted  in  various  places  for  the  same 
product;  but  when  the  quoted  values  are  stripped  of  the- 
extra-manufacturing  expenses  so  as  to  level  the  products 
down  to  a  "packed"  and  f.o.r.  price,  we  have  a  set  of 
figures  of  unusual  interest  to  the  trade  which  go  to  show 

that  we  are  again   approaching  a  like   period   to   that  when. 

in  1890,  the  leading  heavy  chemicals  manufacturers  banded 
themselves  together  to  federate  their  works  and  to  form 
huge  confederation  therefrom. 

In  order  to  set  forth  clearly  the  changes  thathavi    taken 

-.  the  following  t  ible   bas  been  prepared,  showing  tin- 
values  realise, 1  for  each  article  enu rated  in  the  past  nine 

Januaries  : — 

Prices  of  Alkali  Produi  i-  t\  January  of 

I    VI  II     Yl.i  R. 
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Dhe  yeai  of  lowest  prices  in  70  per  cent,  caustic  was 
1888,  in  which  it  was  sold  at  16s.  So!,  more  than  can  be 
obtained   to-daj  ;  tin    year  of  lowest-price  bleach  was  in 
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1890,  when  the  price  was  5  guineas,  but  the  year  of  lowest- 
price  salt-cake  was  not  reached  until  the  end  of  1894,  and 

lasted  a  long  way  into  1895.  For  this  year  (1893)  17-.  6d. 
is  the  quoted  value,  hut  that  is  quite  a  high  figure,  for  very- 
large  quantities  changed  hands  at  as  low  as  12s.  6d.  per 
ton  at  the  maker's  works.  This,  no  doubt,  wis  very 
encouraging  to  gla--  makers  and  others  who  used  salt- 
cake,  an  I  the  low  prices  of  caustic  soda  and  bleach  in  their 
respective  years  were  perhaps  of  assistance  to  the  paper 
makers  and  bleachers  ;  but  we  may  pause  to  inquire 
whom  these  blessings  have  permanently  benefited.  The 
following  table  will  show  the  loss  of  revenue  to  the 
alkali  maker  by  the  fall  in  prices  from  the  normal,  and 
are  based  upon  the  output  from  a  v,  orks  consuming 
100  tons  per  week  of  50  per  cent,  pyrites  working  by  the 
best  kuowu  methods. 

I  have  estimated  that  such  a  works  as  above  "111  produce 
200  tons  weekly  of  sulphuric  acid  of  l"Cl.j  sp  gr.,  and  this 
will  produce  not  less  than  200  tons  of  97  per  cent,  salt- 
cake.  Xow,  reckoning  that  40  cwt.  of  salt-cake  will  make 
1  ton  of  70  per  cent,  caustic  (  D  very  fair  average  produc- 
tion), 100  tons  of  70  per  cent,  caustic  should  be  produced 
in  such  a  works  per  week.  In  a  works  of  this  size  the  wages 
will  not  be  less  than  2502.  weekly,  including  tradesmen 
and  labourers.  The  table  has  been  constructed  on  the 
foregoing  basis,  taken  in  conjunction  with  the  values  of 
Table  1. 

WoitKS    Making    and    Selling    Bleach    and    C 

i'EB  Cest.),  or   Bleach  and  Salt-Cake  only. 

Table  II. 
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The  bleach  revenue  of  the  foregoing  table  is  based  on  a 
production  of  a  ton  of  bleach  fro:n  36  cwt.  of  salt  by  the 
Davis-Weldon  process,  which,  I  am  assured,  has  been 
obtained  in  at  least  one  works,  though  I  am  of  opinion  that 
such  a  yield  is  an  abnormal  one ;  but  still  it  serves  a;  an 
easy  and  excellent  mode  of  comparison,  and  will  do  just  as 
well  for  our  purpose  as  the  more  common  and  average 
production  of  1  ton  of  bleach  from  40  cwt.  of  salt. 

A.  glance  at  the  table  (II.)  will  show  us  that  the  total 
weekly  revenue  in  making  bleach  and  caustic  soda,  until 
quite  recently,  reached  its  lowest  poiut  in  1890,  after  which 
there  were  four  years  of  plenty,  in  comparison  with  what 
had  gone  before.  The  years  1891 — 1894  inclusive  were  fair 
years,  but  I  think  I  am  correct  in  stating  that  the  profits  of 
those  years  did  not  give  the  shareholders  of  the  various 
manufacturing  concerns  more  than  the  moiety  cf  a  parlia- 
mentary dividend  as  measured  by  the  gasworks  standard. 
To-day  the  total  revenue  from  these  sources  in  such  a  works 
as  we  have  considered  is  1152.  per  week  lower  than  it  has 
ever  been  duriDg  the  decade,  and  585/.  less  per  week  than 
when  a  small  dividend  was  paid.  * 

Turning  again  to  a  similar  works,  wherein  only  bleach 
and  salt-cake  are  made  and  sold,  the  lowest  total  revenue 
from  these  sources  was  also  in  1890,  it  having  declined  to 
7851.  weekly.  In  1S91  there  was  an  increase  of  27.5/. 
weekly,  which  by  January  1892  had  increased  to  339/., 
from  which  point  it  has  steadily  declined,  until  to-day  it 
stands  at  practically  the  same  figure  as  in  1890. 

S  ime  of  you  may  be  tempted  to  exclaim  :  "  What  a  profit 
must  have  been  made  in  1891 — 1894,  with  such  an  .  rci  ss 
of  reveue  over  what  can  be  obtained  to-day  !  "  or,  arguing 
conversely,  what  a  loss  must  be  going  on  to-dsy  whin  the 
revenue  is  so  much  less  than  it  was  in   the  years  1S91 — 


1S94  1     Neither  proposition    is   correct.     The  old    V 
process,  as  it  was  worked  in   1887,  is  obsolete.     The 
(if  any),  or  let  us  say  the  reduction  in  the  cost  of  pi 
tion,  has  been  brought  about  by  the  lessened  prices  of  the 
raw  materials   used  in   manufacture,  by  the  sandwiching  in 
of  more   economical    processes,  by   which  less  is  made  of 
that    product     (salt-cake)   now  produced    and   sold    at    an 
absolute  1"--.  and  lastly  by  the  reduction  in  wages,  whereby 
many  workmen  have  been  thrown  out  of  employment,  and 
the  remainder  reduced  to  a  bare  living  wage.     As  a  1 
who  has  benefited?     Is    it  St.  Helens,   which    has  almost 
become  a  barren  wilderness  ?     Or  YVidnes,  or  Glasgow,  or 
the  Tyneside  ?     Are  the  workmen  happy  and   in  coi 
employment?     Or  are  the  shareholders  in   these  e 
in  the   receipt  of  enormous  dividends?     If  none  of  these 
blessings  have  come  to   the  share  of  the  chemical  trade,  (  1 
whom  have  thej  fallen? 

I  think  it  can  be  shown   that   a  works   such  as    I   hav 
ilready  described,  simply  making  and  selling  bleach  and 
salt-cake,  producing   that    bleach  by   the  Weldon   pn 
cannot   make  both  ends  meet   by  reason  of  the  enormous 
loss  on  salt-cake.     As  before  mentioned,  salt-cake  has 
sold  at  less  than    13s.  per   ton  f.o.r.  at  the  maker's  works. 
whereas  it  could   not  be  manufactured  for  less  than  33s., 
leaving  the  general   expenses  of  Ihe   establishment  entirely 
out  of  consideration  ;  and  as  at  least  2  tons  of  -alt-rake  are 
produced  for  every  ton  of  bleach  made  (in  some  cases 
siderably  more),  it  seems  to  me  to   be  utter  folly  to  go  on 
producing  it  in  former  quantities.     But  I  believe  thi: 
on  the  change  so  far  as  this  manufacture  is  concerned,  and 
those  who   have   so  far  secured  forward  supplies   oi   salt- 
cake  at  low-  rates  are  to  he  congratulated  on  their  fori  sight 

A  change  for  the  better  must  come,  and  I  believe  is  much 
nearer  than  some  suppose.  The  change  from  the  Weldon 
to  the  Deacon-Hasenclever  process  has  been  rapidly  effected 
in  many  of  the  old  works,  and  this  has  wonderfully 
restricted  the  production  of  salt-cake.  The  amelioration 
which  this  has  brought  about  has  been  checked,  however. 
by  the  diminished  consumption  for  caustic  making  which 
has  followed  from  caustic  soda  being  made  from  ammonia 
soda-ash,  as  it  now  is  in  large  quantities.  If  there  has 
been  an  over-production  in  the  Leblanc  soda  industry 
has  been  also  an  over-production  in  the  ammoni 
manufacture  ;  and  the  limit  of  sales  having  so  far  been 
leached  for  carbonate  of  soda,  the  ammonia-soda  works 
have  had  to  turn  their  attention  to  the  production  cf  alkali 
in  other  forms,  one  school  caustieising  the  carbonate  with 
lime,  the  other  school  preferring  to  use  oxide  of  iron.  I  do 
not  believe,  in  the  long  run,  there  is  much  to  choose  from  in 
these  two  processes,  and  no  doubt  they  will  hang  over  the 
line  together  like  Kilkenny  cats  ;  but  the  position  of  the 
trade  is  certainly  not  calculated  to  induce  new  capitalists 
to  enter  the  arena.  But  new  processes  have  entered  the 
field,  and,  judging  from  advertisements  in  the  trade  journals, 
there  are  partisans  even  yet  of  the  older  processes  ;  though 
anyone  acquainted  with  the  subject  must  know  that  the 
ordinary  alkali  trade,  with  bigli-strength  alkali  at  21.  os.  per 
ton  f.o.b.,  bleach  at  6/.,  and  salt-eakc  at  18s.,  is  not  change 
for  a  shilling. 

Works  managers  who  have  only  had  the  opportunity 
of  looking  into  the  manufacturing  side  of  things,  and 
perhaps  even  of  but  one  process  of  an  establishment,  are 
sadly  prone  to  neglect  the  general  expenses  of  an  under- 
taking, and  in  this  way  the  costs  of  production  emanating 
from  such  sources  are  usually  sadly  too  low.  The  office 
expenses,  the  laboratory  charges  (for  these  works  cannot 
be  carried  on  with  the  rule-of-thumb  supervision  of  30 
years  ago),  and  the  sundry  expenses  of  the  estate,  are  ne. 
small  items  :  yet  I  have  an  estimate  before  me,  pn 
by  a  professedly  well-informed  man,  in  which  none  of 
these  items  appear.  It  is,  in  my  opinion,  these  things  that 
have  wrought  so  much  injury  to  the  alkali  trade. 

But  the  chemical  trade  is  not  alone  in  its  depres-ion. 
The  agricultural  interest  has,  according  to  common  report, 
been  so  depressed  as  to  call  forth  parliamentary  treatment 
and  aid.  A  few  moments  age,  in  speaking  of  the  chemical 
depression,  I  asked:  "  Who  has  benefited  by  the  lowprices  ?  " 
Has  the  farmer  benefited  ?  He  has  been  able  to  purchase 
his  nitrate  of  soda  and  sulphate  of  ammonia  at  prices  never 
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heard  of  before.     Sulphate  of  ammonia,  which  was  23/  per 

ton   in    1879,   can   now   be   had    for   U.    '-';.  6(/.,  and    even 

and  nitrate  of  soda  has  this  jear  touched  the  lowest 

price  on  record  :  superphosphate   has  been  cheap,  and  yet 

i  is  supposed  in  have  suffered  so  much  as  t'>  call 

i.  :  i  rovernment  reduction  in  his  taxes.     But  how  do  things 

v  stand  ?    A  farmer  pays, say,  80s.  per  acre  for  the  laud 

Lis,  and  on  a  100-acre  farm  will  probably  he  called  upon 

•    |  a\  •_'  ■>!.  ti  year  in  taxes;  at  25  years' purchase  this  will 

pi ve  the  value  of  the  100  acres  as  3,750/.     Now,  supposing 

t!  ;-  100  acres  to  be  "occupied   by  a   manufacturing  concern, 

directly  the  landowner  is  approached  for  the  purchase  of 

o  plot,  his  idea  of  its   value  rises  considerably;  his 

37/.  10s.  or    10/.  an   acre  becomes  2502.  or  300/.   an   acre; 

and,  though  he  will  probably   net    2."j,ooi)/.    for    the    plot, 

h  before  was  practically  unsaleable  at  40/.  an  acre,  be 

makes  no  provision  out  of  the  fund  for  the  protection  of 

other  tenants  of  the  estate.     What  does  he  care  about 

them    so   long   as  he  can  sell  his  land  at  such  fancy  prices? 

A  manufacturing  firm    occupying  such   a  plot  may  spend  a 

quarter  of  a  million  of  money  in  developing  it ;  the  works 

may    earn   no   dividend,  owing  to  depression  of  trade  ;    still 

the  amount  such  a  firm  would  pay  in  rates  would   be  about, 

say,  900/.,  as  compared  with  the   22/.  paid  by  the  tenant  of 

the   land   who   happened  to  be   a   farmer.       Cuder   such 

utions  as  these  I  think  you  will  all  agree  with  me  that 

it   was   a   little  out  of  place  to   single  out  the  agricultural 

rest  for  special  consideration  by  Act  of  Parliament. 

The    chemical    trade    is    one    that    has    been    specially 

1  :  rassed — by  Acts  of  Parliament,  provisional  orders,   river 

inspectors,  nuisance   inspectors,  medical  officers  of  health, 

:\    inspectors,  and  1  wot   not  more.     1  sax    harassed 

advisedly,  but    1   do  not  wish  to  imply  by  any  means  that 

the   inspectors  of  this   parliamentary   hand   have   been   the 

ligerests.      The  harassing  has  been  done  by  those  bu  y 

bodies    who,  outside  the  camp,  fancy  they  know  everything 

within  it,  and  many  are  the  bogies  they  have  conjured  up 

ind  have  endeavoured  to  foist  on  a  sensitive  public  as  to  the 

rs  and  unhealthiness  of  the  chemical  trade-.     From 

tivc-nnd-twenty  years  of   experience    1  have  had   in    the 

ufacture  of  many  kinds  of  chemicals,!  can  conscientiously 

that  the  men  employed  in  the  chemical  trade  are,  for 

sique  and  general  healthiness,  equal  to,  even  if  they  do 

irpass,  any  other  trade  with  which  I  have  been  brought 

iu  contact. 

While  on  this  subject   I  should  like  to  say  a  few  words 
"  inspection."      I  do   not  mean  inspection   under  any- 
one particular  Act  of  Parliament,  but   inspection   generally. 
:  believe   I   am  not  alone  in  the  opinion  that  all  inspection 
of  whatever  kind  should  be  centralised  in  some  Government 
irtment,  and  that  no  more  duties  of  this  kind  should  be 
entrusted  to  local  authorities.     As  an  old  inspector  of  the 
Government     Hoard,    and    having    a   district    that 
i  mbraced  nearly  one-half  of  England,  1  may  be   accused   of 
having  some  bias  towards  this  method  of  administi  ring  Act- 
■  f  Parliament  ;  but  on  my  tours  of  inspection  1    had  ample 

i  ortunity  of  seeing  the  immense  amount  of  damage  dc 

ti  local  industries  by  petty  and  ineffective  interference  from 

1  authorities.     In  fact  I  ran  go  as  far  a-  to  say  that 

many  complaints  it  was  my  duty  to  investigate,  there 

ot  i  xist  one  single  one  that  was  not  traced  to  personal 

ousy,  t"  municipal  bickerings,  or  t;>  political  differences. 

it  will  not  be  " telling  talcs  on)  oi  school"  if  1  recount  to 

i  lew  of  my  experiences  in  this  direction. 
(  >ne  instance.     A  plumber  in  business  in  a  small  town  in 
-  mth  of  England  persistently  complained  of  the  damage 
to  his  garden  by  the  fume-  from  a  certain  chemical 
-  more  than  half  a  mile  away.    Many  visits  were  made 
to  this  works,  but   everything   was   always  found    in   order. 
moreover,  I  could  never  trace  any  damage  to  the  com- 
plainant's garden.    So  after  many  investigations  I  decided 
-k   the  Chief  Inspector  to  go  down  with  me,  and  be, 
r  careful  examination  of  every  point,  came  to  the  oon- 
that  there  was  no  damage  going  on,  but  that  some 

live  «as  at  the  root  of  these  persistent  i  omplaints. 

The'result  of  further  investigations  showed  that  the  com- 
was  at  one  time  employed  by  the  works  in  question 

ill essarj  repairs,  but  the  management,  finding 

this  to  cost  them  more  than  it  would  cost  to  ki  ■  :  B  resident 


plumber,  ma  le  the  change,  to  the  discomfiture  of  our  worthy 
friend,  who  was  reported  to  have  said  that  "  he  would  have 
his  knife  into  the  works  for  throwing  him  overboard." 

To  take  another  case.  The  owner  of  a  chemical  works  in 
a  large  town  had  a  near  relative  as  next -door  neighbour,  who 
made  many  complaints  of  these  works — complaints  which 
could  not  be  traced  to  any  substantial  foundation.  I  placed 
myself  at  the  disposal  of  the  complainant  to  send  for  me  bv 
telegraph  whenever  the  nuisance  appeared.  The  eventful 
day  arrived  :  1  duly  received  a  telegram  :  "  Frightful  smell ; 
come  at  once,"  and  I  posted  off  in  hot  haste  by  the  first 
express.  The  first  thing  to  do  was  to  visit  the  complainant, 
who  told  me  direful  tales  about  the  gases  which  had  come 
over  that  morning,  ami  directed  me  to  a  worthy  couple  who 
lived  on  the  opposite  side  of  the  road,  who,  on  being  seen, 
declared  "  that  very  morning  the  stink  was  so  bad  as  to 
make  them  vomit  up  their  breakfast."  Armed  with  this 
information,  1  next  visited  the  works,  and  much  to  niv 
surprise  found  all  stopped.  There  was  one  old  man  as  c  a 
taker,  who  told  me  they  had  not  had  fire  to  the  steam 
boilers  for  over  a  week,  and  that  nothing  had  come  is  01 
gone  out  of  the  gates,  nor  had  work  of  any  kind  been 
done  in  the  meantime — a  statement  coufirmed  by  the  pro- 
prietors and  managers,  and  verified  by  the  books  of  the 
firm. 

Yet  another  instance.  Iu  another  manufacturing  town 
complaints  were  received  persistently  from  one  resident 
over  a  period  of  three  years,  and  every  attention  was 
given  to  his  letters.  The  chemical  works  selected  lor  his 
attack  were  not  the  nearest  to  him,  but  for  some  reason 
or  other  the  owners  were  specially  objectionable  to  the 
complainant.  It  was  pointed  out  to  him  that  the  works 
he  complained  of  were  in  excellent  order  and  excellently 
mauaged,  but    no    argument  would    convince  him  that  be 

was  not  undergoing  loss  of  health  from  tl lose  proximity 

of  these  works.  There  were  other  features  in  this  t 
which  I  cannot  disclose  without  furnishing  a  clue  to  the 
identity  of  the  parties.  Suffice  it  to  say  that  I  was  so 
sure  there  was  a  motive  in  this  systematic  persecution 
that  1  determined  to  root  this  up  also.  It  was  found 
on  inquiry  that  the  late  owner  of  the  works  had  lent  the 
complainant  a  considerable  sun,  of  money  from  the  coffers 
of  the  firm,  and  the  new  owners  having  discovered  this 
applied  for  repayment.  It  was  a  bad  day's  work  for 
them,  as  from  this  time  the  borrower  never  failed  to  find  the 
works  a  nuisance. 

Now  in  each  of  the  foregoing  instances  the  men  who  so 
bitterly  complained  of  their  neighbours'  doing-  were  members 
of  the  local  governing  body,  and  they  thus  brought  extra 
pressure  to  bear  upon  those    they  were  anxious  to  consider 

as  offenders  :  and  there   is  loubl  that  they  did  exercise    i 

great  deal  of  influence  over  their  colleagues.  The  action  of 
the  majority  of  these  local  bodies  towards  manufacturing 
establishments  generally  doe-  not  inspire  any  student  of  the 
subject  with  confidence  that  fresh  powers  would  be  used 
with  circumspection,  and  in  this  opinion  I  am  strengthened 
by  looking  back  at  the  records  ot  local  authorities  it,  their 
attempt-  at  smoke  prevention. 

Had  the  attempts  to  minimise  the  production  of  smoke 
been  made  bv  some  Government  Department  specially 
charged  with  this  specific  object,  and  had  the  administration 
proceeded  on  the  lines  of  the  Alkali  .vets.  I  verily  believe 
we  should  have  reached  the  age  i  f  smokeless  fires  long  ago  ; 
so  that  I  think  it  does  not  point  to  very  great  perspicacity 
on  the  part  of  our  legislators  and  admit  istrators  of  the  law 
n. .t  to  have  discovered  long  before  this  that  amelioratioi 
not  to  be  brought  about  by  persistently  hauling  manu 
turei-  before  a  bench  of  local  magistrates  who  know  nothing 
about  these  things.  My  impression  is  that  manufactut 
generally,  and  especially  those  who  have  to  use  furnaces 
r  ther  than  steam-boiler  furnaces,  were  very  much  to  blame 
in  allowing  the  smoke  el,m-e-  of  the  Public  Health  Act  to 
pass  into  law  without  forcing  those  who  drafted  the  Hill  to 
put  their  definitions  into  a  more  definite  shape. 

The  smoke  from  -team  boilers  can  be  easily  minimised 
and  even  reduced  to  nil.  1  have  of  ten  peinted  out  how  this 
can  be  done  :  but  there  are  manv  process  furnaces  which  in 
the  present  state  of  our  knowledge  cannot  be  made  smoke- 
le-s    in    all    stages    of   the   heating    process     and    yet    • 
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magistrates  do  not  consider  these  things,  but  saj  they  are 
sorry  they  have  no  alternative  but  to  fine  any  offender 
brought  before  them  on  the  ipse  dixit  of  the  nuisance 
inspector.  It  is  quite  sufficient  for  this  man  to  go  into 
court  and,  without  any  corroboration  of  his  story,  to  secure 
the  conviction  of  a  score  of  manufacturers  who,  in  the 
present  state  of  trade,  have  quite  enougli  to  do  to  keep  their 
heads  above  water,  without  spending  their  time  in  hanging 
for  hours  about  a  police  court  waiting  for  their  cases  to 
come  on. 

Do  not  imagine  for  one  moment  I  am  arguing  for  the 
continuance  of  the  black  smoke  nuisance,  but  I  say,  as  I 
have  often  said  before,  that  if  all  the  tall-chimney  smoke 
was  abolished  to-day,  the  Manchester  fogs  would  still  be  a^ 
bad  as  ever.  I  have  often  pointed  out  that  cur  fogs  are 
caused  solely  by  the  domestic  smoke,  and  that  will  never 
he  abolished  until  domestic  smoke  is  brought  under  police 
regulations,  as  it  is  in  many  continental  cities.  To  have 
domestic  smoke  under  police  supervision  would  no  doubt 
he  unpalatable  to  many  of  our  citizens  ;  but  if  it  be  so, 
let  them  cease  to  rail  against  those  who  are  no  parties  to 
fog  production.  In  many  continental  cities  the  combustion 
of  bituminous  coal  is  prohibited,  and  I  see  no  reason 
why  the  same  regulations  should  not  be  put  in  force  here. 

From  steam  boilers  there  should  not  be  any  black  smoke, 
but  as  to  its  suppression  from  certain  furnaces.  I  say  most 
decidedly  that  the  present  means  are  ineffective,  and  that 
before  any  real  good  can  be  done,  some  radical  change 
must  be  made.  Take  Manchester  and  Salfoid  for  instance  ; 
they  have  for  many  years  systematically  harassed  all  the 
manufacturers  in  the  city,  and  in  some  eases  have  driven 
them  out  of  it,  yet  the  atmosphere  of  Manchester  and 
Salford  is  as  filthy  as  ever — some  say  even  worse. 

Second  to  the  method  of  constituting  a  Government 
Department  to  take  charge  of  this  smoke  -  abatement 
question,  I  believe  it  would  be  better  than  the  present 
system  if  every  large  corporation,  or  a  number  of  them, 
appointed  a  man  of  high  technical  ability,  and  having  a 
long  practical  acquaintance  with  many  various  processes, 
to  whom  all  the  complaints  of  the  smoke  inspector  should 
he  submitted.  Let  him  then  make  inquiries  into  the  why 
and  wherefore  of  each  case,  and  if  he,  after  full  investiga- 
tion, advised  a  prosecution,  it  would  more  likely  turn  out 
to  be  a  bad  case  needing  a  drastic  remedy,  than  what  we 
find  under  the  present  system. 

Let  us  now  turn  our  attention  to  another  public  question 
which  has  been  badly  treated  in  the  past :  I  refer  to  the 
sewage-purification  schemes  which  have  cost  local  autho- 
rities so  much  money  and  anxiety,  and  which  is  further 
intimately  connected  with  the  pollution  of  our  rivers. 
When  one  considers  the  enormous  sums  that  have  been 
spent  upon  sewage-purification  schemes  during  the  past 
quarter  of  a  century,  and  the  little  good  that  has  resulted 
therefrom,  and  the  few  reliable  statistics  available  for 
comparison,  we  are  sorely  tempted  to  inquire  whether  this 
subject  has  been  attacked  in  the  right  way.  How  many 
times  have  our  large  municipalities  changed  their  "  systems," 
and- perhaps  made  a  retrograde  movement  with  every  altera- 
tion instead  of  a  progression  ?  Who  is  to  blame  for  this? 
Is  not  the  true  solution  to  be  found  in  a  letter  sen  by  a 
certain  corporation  to  the  Mersey  and  Irwell  Joint  Com- 
mittee only  so  lately  as  last  month.  The  letter  savs:  "  We 
could  not  proceed  with  the  work,  owing  to  the  change  of 
surveyors :  the  new  surveyor  was  not  in  accord  with  what 
his  predecessor  had  done,  and  this,  together  with  the  change 
in  the  composition  of  the  Sanitary  Committee,  has  delayed 
the  work ;  and,  moreover,  the  Committee  as  now  constituted 
is  anxious  to  visit  other  works  to  see  what  is  being  done  in 
them."  All  of  you  know  well  enough,  without  my  telling 
you,  of  what  value  the  opinion  of  such  a  committee  (none 
of  whom  perhaps  have  had  a  technical  training)  is  likely  to 
be,  and  yet  these  are  the  people  to  whom  a  constituency 
entrusts  the  selection  and  carrying  out  of  a  highly  technical 
problem,  and  who  more  often  than  not  consult  only  their 
own  peculiar  fancies.  I  have  had  some  peculiar  experiences 
in  this  direction,  and  it  is  now  long  since  I  renounced  the 
sewage  problem  from  a  business  point  of  view  as  being  a  too 
delusive  iijnis  faluus  to  follow.  It  is  an  industry  that  has 
never  tempted  the  right  kind  of  industrial  etcni'fts  within 


its  portals,  and  has  therefore  suffered.  The  man  now  who 
attempts  to  treat  sewage  generally  evolves  his  process  first 
and  learns  his  chemistry  afterwards,  and  not  infrequently  at 
the  expense  of  those  who  expect  the  return  of  good  drinking 
water  from  the  sewage  meted  out  to  him  to  purify.  There 
are  possibilities  in  everything,  but  it  does  not  aid  in  thi 
solution  of  the  problem  to  exact  guarantees  from  a  con- 
tractor he  is  never  likely  to  perform;  it  may  ruin  him  both 
in  reputation  and  financially,  hut  we  are  no  nearer  finality. 
I  mention  this  more  particularly  as  a  case  was  recently 
brought  before  my  notice  in  which  a  contractor  had  offere  I 
to  purify  the  sewage  of  a  large  corporation  at  a  certain 
price  per  million  gallons,  and  offering  to  conform  to  a 
certain  standard  of  purity  in  the  effluent.  I  pointed  out  the 
standard  was  impossible  of  attainment  in  our  present 
of  knowledge,  but  the  reply  I  received  was:  "  What  does 
it  matter  to  us  so  long  as  the  responsibility  is  off  our 
shoulders  ?  "  Is  this  the  way  to  look  at  a  problem  of  this 
kind  ?     I  say  most  decidedly  not. 

Now  let  us  turn  to  the  subject  from  another  point  of  v  ", 
— that  of  a  river  conservator's.  Is  it  not  a  wrong  method 
to  exact  maximum  results  in  purification  before  at  least  one 
half  of  the  works  in  operation  can  be  shown  to  have  at- 
tained such  a  degree  of  perfection  ?  I  now  specially  allude 
to  the  action  of  the  Mersey  and  Irwell  Joint  Committee  in 
their  dealings  with  the  sewage  pollutors  of  their  watershed. 
Their  motives  may  be  exceedingly  praiseworthy, 
unfortunately  they  have  set  about  cleansing  the  Augean 
stable  in  the  wrong  way.  A  stream  like  the  Irwell  was 
one  in  which  considerable  latitude  could  have  well  been 
allowed,  at  the  outset  at  any  rate ;  hut  by  following  their 
mistaken  poiiey  they  seem  to  be  doing  nothing  but  heap  up 
a  series  of  lawsuits  at  the  ratepayers'  expense.  Let  those 
who  saw  and  smelt  the  Irwell  in  Jubilee  year  turn  theii 
attention  to  it  now,  and  ask  themselves  if  they  can  discern 
any  improvement.  • 

The  first  step  towards  promoting  an  amelioration  wo 
have  been  to  have  secured  the  adoption  of  any  good  pre- 
cipitation process,  and  to  have  named  a  standard  that  could 
he  obtained  by  such  processes  when  fairly  worked.     If  this 
had  been  coupled  with  an  absolute  prohibition  of  the  entry 
of  suspended  matters  into  the  river,  it  would  for  the  present 
have  been  enough  to  ask  for,  and  the  various  local  autho- 
rities would  have  known  how  they  stood,  which  is  more  than 
they  do  at  the  present  moment.     It  is  pretty  well  known  that 
the  sewage  sludge  is  a  difficult  matter  to  deal  with,  and  it 
is  often  found  easier  to  precipitate  by  day  and  to  do  some- 
thing else  by  night  rather  than  let  the  sludge  accumulate. 
It  is  very  astonishing  to  find  how  much  more  sludge  is  i 
being  obtained  from  certain  works,  owing  to  the  freqi 
visits  of  the  inspector. 

But  to  return  to  the  standard  of  sewage  purification,  it 
had    been   found    by   this    city   of    Manchester    such    an 
intolerable    burden  that  the  Corporation   actually  contem- 
plate spending  a  quarter  of   a  million  of  money  to    avoid 
it.     They  cannot   be    blamed    for   this.     As    business  men 
they  see  that  it  will  be  cheaper  to  incur  this  initial  outlay 
than    commence    to     experiment    with     land     filtration    ou 
unsuitable    land    and    restricted    in    area    into  the  barsaiD. 
And  here  I  may  interpolate  an  objection  to  the  proceedings 
of  the    Local    Government   Board   in    insisting    upon    I  . 
purchase  of   land   for   filtration    purposes.     Quite  as  e 
an  effluent  can  be  obtained    with  artificial    filters  as  with 
the    natural    soil,  and    in    many  cases    far   better,  but  the 
Local  Government  Board  do  not  seem  to  be  aware  of  it. 
Between  the  Mersey  and  Irwell  Joint  Committee  aud  the 
Lccal    Government    Board,   those    corporations    who    • 
anxious  to   improve   the   condition  of    things  seem  to 
having  a  bad  time  of  it. 

Another  subject  I  might  dwell  upon  on  an  occasion  like 
this  is  that  of  instruction  in  technical  chemistry.  We  haw 
now  all  of  us  become  familiar  with  the  jeremiads  of  nianv 
of  our  public  men  who  never  seem  to  miss  the  opportunity 
of  declaring  that  the  length  aud  breadth  ot  this  land  is  *.< 
barren  wilderness,  and  that  if  we  waut  to  find  the  veritabh 
land  of  (ioshen  we  must  travel  to  Germany.  While  not 
wishing  for  one  moment  to  disparage  German  methods  and 
German  industry,  I  say  advisedly  that  we  have  still  a  lew 
good  men  amongst  us  in  the  midst  of  our  chemical  industt 
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arc  Britishers.     That   Germany    has  an  excellent  and 

ip  system  of  scientific  education  is  known  to  everyone 

has  followed  the  subject,  but  I  would  join  issue  with 

ivho  think  that  anyone  can  be  made  a  compeer  to 

spirits  of  industry  whose  originalities   have  revolu- 

sed  the  word's  methods,  by  a  little  scientific  instruction 

ide  in  Germany." 

have  now  springing  up  in  our  midst— one  in  almost 
of  our  large  towns-  palatial  buildings  called  technical 
school-,  which  are  supposed   to  be  capable  of   exercising 
influence  upon  our  industrial  operations  in  the  near 
and  they  will  no  doubt  be  of  use  in  winnowing  the 
'    from    the   wheat.      A   florist   desirous   of    securing 
'ies  in  his  business,  sows  the  common  seed  broadcast, 
lie  does  not  keep  all  his  seedlings,  and  often  enough 
uncommon  means  have  to  be  pursued   to  secure  the  con- 
tinuance of  i-ome  original  strain.      Looked  at  in  this  light 
the  technical  school    may  be  of    use  ;   it  may  select  from 
amoug  the  class  possessing  but  few  opportunities  but  from 
which  all  persons  of  note  have  ever  sprung. 

I  he  technical  school  has  in  this  quarter  of  a  century 
become  a  necessity,  mainly  owing  to  the  disfavour  into 
which  the  system  of  apprenticeships  has  grown  :  the  wages 
any  cases  paid  to  apprentices  or  articled  pupils  being 
out  of  all  rhyme  and  reason;  and  during  the  last  year- of 
a<  apprentice's  "time,"  when  he  is  doiDg  the  work  of  a 
ski. led  workman,  to  be  receiving  a  paltry  12s.  a  week  must 
ill  and  wormwood    to  many  an    aspiring  lad.     Many 

-  will  not  take  an  apprentice  ;  they  have  boys  and  youths 
working,  hut  not  under  "indentures,"  and  in  many  cases 
they  are  kept  strictly  to  some  monotonous  routine. 

Then  again  under  the  application  of  specialised  machinery 
sub-division  of   labour  i-   so   organised    that  in  many 

-  the  apprentice  does  not  get  an  all-round  grasp  of 
a  business,  as  he  did  in  days  gone  by.  It  is  here  that  the 
work  of  the   technical    school    will    cocue    in,  and    such  a 

1.  if  properly  manned  and  equipped, will,  in  the  future, 
be  of  immense  value  to  our  technical  industries.     Some  few 

-  ago  I  was  shown  round  the  new  l'ol\  technician  at 
n  by  Prof.  Lunge,  and  marvelled  at  the  completeness 
■  equipment.     Here  is  an  example  that  might  well  be 

followed  by  us:  a  good  technical  chemist  at  the  head  oi 
i-;  be  knows  the  details  of  which  tuition  and  investi- 
gation   are    requisite,  and    the    students'  course    is    shaped 
rdingly.     A  man  trained  in   such  a  laboratory  will  be 
of  far  more   use  to  a   manufacturer  than  if   he  studied   in 
rdinary  laboratory  undi  ;  an  m  technical  profe 

[he  detail  of  industrial  chemistry  that  requires  study  ; 

road  lines  can  he  gathered  from  any  technical  treatise, 

ha:  the  detail  and  the  investigation  and  cure  of  abnormal 

c  mditions  can  only  be  taught  by  one  who  has  been  through 

Mil  of  adversity. 

What   we   require  iu   this   country  is   a   special  chair  of 

chemical    engineering  to  prepare  students  for  position-  as 

inagers  and  superintendents  of   processes.     It  is 

strange  how  few  chemists  possess  anj   knot  even 

Btary   engineering,  and  fewer  still  any  conception  of 

tical    mechanics;   and    yet    an    engineer    will    learn 

strj  and  apply  his  combined  knowledge  to  the  require- 

nii  :.t-  ol  his  profession.     There  is  a  field  open  here. 

:    a  bold  experiment  to  place  the  fund-  necessary  for 

ical  instruction    in    the  hand-  of  local  authorities  with 

full  privilege  of  supplying  whatever  thej  deemed  best. 

as  hope  the  money  will  be  better  -pent   than  it  has 

over    the    sewage    problem,    (he    annihilation    of   the 

■  c  fiend,  or  even   the  prevention  of  the  pollution  of  our 

rivers.     If  the  precedent  of  these  things  be  followed,  we 

-      t  oi   ■  reached  the  threshold. 

I  mu-t  say]  have  been  astonished  thai  the  cart-before- 

the-horse  principle  seems  to  have  been  followed  in  many  of 

ols.     The   schools   have   been  built    and  equip] 

fixtures,  aud  then,   ami  only    then,  a   director  or   pro- 

i     has    been    deemed    necessary.      One   would    have 

thought  the  securing  of  a  competent  director  or  professor 

the  main  point,  and  that  he  should  be  at  hand  during 

Id     ;and  the  arranging  and  the  fitting  of  thebuild- 

hich  he  is  called  upon  to  direct  or  to  instruct  in. 

Fortunately  Manchester — already  possessing  the  nucleus 

technical  school,  with  a  director  and  instructors  of  no 


mean  ability,  and  assisted  by  such  practical  men  as  our  late 
chairman,  Mr.  Levinstein — has  not  had  the  opportunity 
making  these  mistakes  ;  and  I  am  of  opinion  that"  tie 
Manchester  Technical  School,  when  it  is  finished,  will  be 
the  exact  thing  required,  which  some  of  the  other  technical 
schools  most  assuredly  are  not  I  have  lately  had  an 
opportunity  of  forming.'  sonic  idea  of  what  the  Manchesti  I 
school  will  be  like  when  finished,  and  the  only  fault  to  be 
found  i-  that  in  the  very  near  future  it  will  become  too 
small  for  its  work. 

Ha- it  ever  occurred  to  any  one  of  you  that  the  number 
of  highly  educated  technologists  required  yearly  is  com- 
paratively but  very  few'.'  Hut  these  establishments  dol 
over  the  country  will  produce  many.  What  is  then  to 
become  of  them'/  This  lead- to  the  further  question:  for 
whom  is  technical  education  intended  ?  I  have  a  notion 
that  it  is  for  those  who  wish  to  become  managers,  over- 
seers, or  superintendents  of  processes  in  industrial  establish- 
ments :  but  I  am  open  to  correction,  as  I  know  some  pe<  pie 
consider  it  to  be  provided  for  the  rank  and  tile.  (  tf  course 
it  will  be  eligible  for  the  rank  and  file,  and  so  open  out 
stepping  -tone-  for  the  eager  and  determined  ones,  but  1  fail 
to  see  how,  in  the  majority  of  eases,  the  posses-ion  of  a 
modicum  of  technical  education  will  improve  the  work  of 
the  ordinary  workman.  There  tire  many  operations  pureh 
of  a  mechanical  nature ;  the  superintendent  directs,  the 
formula  proceeds  from  the  laboratory  and  director's  office  ; 
the  remainder  could  perhaps  be  executed  in  a  better 
manner  by  a  machine. 

Do  not  think  1  am  disparaging  the  spread  oi  technical 
education — far  from  it.  but  1  would  warn  you  not  to  expect 
too  much,  in  the  near  future  at  any  rate  :  and  in  passing 
may  just  point  out  that  I  think  the  older  teaching  universi- 
ties have  been  very  remiss  in  day-  gone  by  in  not  supply- 
ing a  curriculum  rendered  necessary  by  the  progress  of  the 
age,  and  it  is  not  at  all  to  their  credit  that  the  ted: 
education  of  the  country  should  have  been  left  to  municipal 
corporations  to  supply. 

In  the  earlier  part  of  this  address  I  pointed  oat  to  you 
the  utterances  of  some  of  our  public  men,  who  have  seem- 
ingly  a  very  poor  estimate  of  the  power  and  industrial 
capacity  of  their  own  countrymen.  Oddly  enough  they 
have  a  singular  belief  in  those  three  magic  words  "  Made 
in  Germany,"  but  as  generally  this  expression  i-  synony- 
mous with  cheapness  on  account  of  the  low  wages  of  the 
workers,  I  Jo  not  think  we  need  truuble  our  heads  about 
competition  from  this  source.  The  day  is  coming,  aud  verj 
rapidly  too,  when  Germany  will  have  to  pay  her  labourers 
much  more  reasonably,  and  then  her  costs  of  production 
will  fall  nearly  into  line  with  our  own;  hut  what  I  d  I  feat 
i-  the  coming  competition  with  that  remarkable  race  of 
English-speaking  people,  the  Americans.  America  has  made 
wonderful  progress  during  the  la-t  quarter  of  a  century, 
in  mechanical  devices  mainly,  but  she  is  now  turning  her 
hand  to  chemicals,  and  a  sal  mess  she  has  made  already 
with  English  price-. 

All  new  firms  starting  in  this  country  for  the  supply  of 
the  American  market-  should  remember  that  America  ba- 
it goodly  supply  of  coal  of  all  qualities,  and  that  the  price 
of  labour  i-  not  inordinately  high.  'Hie  American  chemical 
industries  are  manned  by  men  who  have  a  good  scientific 
and  industrial  training,  ami  to  whom  work  is  a  pleasure. 
There  arc  no  works  there  left  to  an  incompetent  or  underpaid 
all-round  manager— a  fact  which  wo,  sooner  or  later,  will 
discover  to  our  chagrin. 

In  my  opinion,  America  cannot  conic  to  the  front  at  once, 
owing  to  th-  strongly  protective  inclination  of  the  majority 
of  h  see  why  our  Cobden  Club 

and  other  similar  institution-  should  be  so  anxious  to  kick 
away  the  ladder  just  yet.  l-'or  a  market  for  our  heavy 
nieals  we  are  hugely  dependent  upon  the  United 
State-,  hut  SO  -ooii  a-  the  land  of  the  Star-  and  Stripe- 
become-  a  free  Trade  country  we  may  begin  to  put  our 
-butters  up  here.  With  Free  Trade  in  the  States  we  -houid 
no  doubl  have  several  year-  of  unexampled  prosperity,  ami 
then  all  would  quickly  vanish.  America  has  all  the  raw 
material  she  requires;  her  coal,  her  oil,  her  natural 
arc  all  waiting  for  further  develi  pment,  which  the  natural 
industry  of  the  inhabitants  will  not  suffer  to  remain  much 
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longer  in  repose.  Of  raw  materials  necessary  for  the 
chemical  trade  the  States  have  abundance,  while  the  adverse 
climatic  conditions  so  often  alluded  to  here,  as  being  one 
great  obstacle  against  the  settling  of  the  chemical  trade  in 
America,  will  yield  to  the  ingenuity  of  the  American 
people,  who  will  quickly  utilise  the  kuowdedge  they  have 
gained  in  their  great  technological  institutions. 

One  lesson,  I  think,  should  have  been  well  learned  by 
this  time,  and  that  is,  the  folly  of  the  different  manufacturers 
of  this  country  systematically  underselling  each  other  with 
the  view  of  bringing  the  weaker  to  the  wall.  Even  our 
greatest  corporations  will  find  out,  if  they  have  not  done  so 
already,  that  they  are  not  improving  their  own  positions  by 
being  ever  on  the  consumer's  doorstep  with  the  promise  to 
supply  at  lower  prices  than  those  offered  by  anyone  else. 
!t  is  like  giving  the  consumer  a  blank  cheque  to  fill  in 
according  to  the  dictates  of  bis  conscience,  which,  being 
rather  elastic  about  the  period  of  making  his  contracts,  is 
not  always  to  be  depended  upon,  German  competition 
becomes  insignificant  before  this  internecine  warfare. 
There  may  be  wisdom  in  it,  but  "  the  race  is  not  to  the 
swift  nor  the  battle  to  the  strong,  but  time  and  chance 
happeneth  to  them  all." 

I  in  the  motion  of  Mr.  Harry  Grimshaw,  seconded  by 
Dr.  Grossman,  a  vote  of  thanks  was  accorded  to  the 
Chairman  for  his  valuable  address. 


Sorbstyirf  Section. 


Chairman :  Thos.  Fairley. 
Vice-Chairman :  Christopher  Rawson. 
Committee: 
H.  E.  Aykroyd.  V?.  Leach. 

J.  Cohen.  A.  G.  Perkiu. 

J.  R.  Denison.  V.  W.  Richardson, 

N.  Farrant.  A.  Smithells. 

"T.  GlemlmniuL-.  Geo.  Ward. 

A.  Hess.  Thorp  Whitaker. 

Hon.  Local  Secretary  and  Treasurer  : 
H.  R.  Procter,  Yorkshire  College,  Leeds. 


Meeting  held  on  Monday,  October  26th,  1896. 


MR.    THOS.    FAIRLEY    IN"    THE    CHAIR. 


THE  DYEING  PROPERTIES  OF  AROMADENDRIN 
AND  OF  THE  TANNINS  OF  EUCALYPTUS 
KINOS. 

BY    HENItY    d.    SMITH,    F.I   .-. 

In  a.  paper  read  before  the  Royal  Society  of  New  South 
Wales  on  July  last,  1  submitted  the  results  of  my  investiga- 
tions, so  far  as  they  had  been  completed,  on  the  chemistry 
of  aromadendrin  ('( ':uH,,,(  >,.,  +  ;iHJ  i),  a  crystallisable  bodv 
found  existing  in  the  "  turbid  group  "  of  eucalyptus  kinos. 
It  was  there  pointed  out  that  from  the  results  of  these 
inquiries,  it  was  evident  that  aromadendrin  had  affinities, 
more  or  less  marked,  with  catechin,  obtained  from  cutch  ; 
but  that  in  many  respects  it  differed  greatly  from  that  body, 
and  it  was  suggested  that  aromadendrin  probablv  bore  the 
same  relation  to  the  tannins  of  the  eucalyptus  of  Australia 
as  catechin  bears  to  the  catechin  tannins.  Thinking  that 
perhaps  the  analogy  might  be  further  augmented  by  testing 
the  dyeing  properties  of  aromadendrin,  I  undertook  a  series 
of  experiments  in  this  direction,  with  the  result  that 
marked  differences  were  found  between  it  and  catechin. 

The  results  of  this  preliminary  examination  were  left  over 
until  a  future  time  for  further  investigation,  only  incidental 
mention  being  made  in  reference  to  it  in  the  paper  referred 
to  above  ;  attention  was  drawn  to  the  fact,  however,  that 
when  aromadendrin  was  heated  to  a  little  above  its  melting 
point  (when  decomposition  takes  place,  although  it  melts 
without  decomposition),  a  body  was  formed,  almost  insoluble 


in  cold  water,  soluble  in  hot  water,  exceedingly  soluble  in 
rectified  spirit,  and  having  great  staining  properties,  dyeing 
cotton,  &c.  a  fine  yellow  colour. 

I  named  this  substance  hino-yellow,  and  considering  it  of 
importance,  left  its  investigation  over  until  a  future  period. 
I  was  proceeding  with  the  inquiry,  when  the  June  numb,  i 
of  the  Journal  of  the  Soeietj  of  Chemical  Industry  was 
received,  ivhich  contains  a  paper  by  Messrs.  .!.  .1.  Hummel 
and  Reginald  B.  Broken  on  the  "  Dyeing  Properties  of 
Catechin  and  Catechu-Tannic  Acid,"  a  paper  from  which  1 
have  personally  derived  much  information  of  the  greatest 
use  to  me  in  carrjing  out  this  investigation.  Thinking  the 
results  of  my  inquiries  might  be  of  interest  to  your  Society, 
and  have  some  value,  1  have  submitted  them  with  the  ho] 
that  they  may  add  somewhat  to  our  knowledge  of  t: 
bodies. 

Before  I  make  a  short  digression  on  the  history  of  the 
eucalyptus  kinos,  I  would  refer  to  a  portion  of  the  paper 
by  Messrs.  Hummel  and  Brown,  on  page  426,  where  Mr.  A. 
G.  Perkin  refers  to  the  differences  of  the  melting  point  of 
catechin  as  obtained  by  different  observers,  and  remarks 
••  that  the  higher  melting  products  were  difficult  to  under- 
stand." I  had  at  first  great  difficulty  in  obtaining  aromaden- 
drin as  a  product  of  constant  melting  point,  even  when 
obtained  from  the  same  sanqde  of  kino,  and  by  the  - 
method;  and  it  required  to  be  obtained  as  white  as  pos-ib', 
by  crystallisation  from  absolute  alcohol  before  dissolving 
in  hot  water  ;  if  this  he  not  done,  the  melting  point  will  not 
be  constant,  even  the  slighest  trace  of  impurity  being 
sufficient  to  lower  the  melting  point,  and  even  repeated 
recrystallisation  from  boiling  water  does  not  successfully 
remove  these  impurities  without  much  trouble.  A  portion 
of  aromadendrin  from  the  kino  of  eucalyptus  calophylla  was 
obtained,  and  its  recrystallisation  from  absolute  alcohol 
omitted,  and  although  when  crystallised  from  water  it  was 
quite  white,  yet  it  melted  at  117°  C.  It  was  recrystal!  • 
no  less  than  six  times  from  water,  and  although  the  me' 
point  was  raised  each  time,  it  was  not  until  the  sixth  time 
that  a  product  having  the  correct  melting  point  was  obtained ; 
whereas,  by  paying  attention  to  the  alcoholic  crystallisation 
at  first,  the  white  product,  when  afterwards  obtained  from 
water,  usually  melts  near  216"  C.  the  first  time,  and  always 
after  the  second  aqueous  crystallisation,  the  melting  point 
being  more  often  above  than  below. 

Eucalyptus  Kinos.— The  arboreal  vegetation  of  Australia 
is  largely  composed  of  eucalyptus  trees,  belonging  to  (hi 
natural  order  myrtacese,  of  which  there  are  in  the  whole 
of  Australia  no  less  than  150  named  species.  I  , 
eucalyptus  trees  exude  an  astringent  substance  vernacularly 
known  as  "  gum  "  (thus  the  term  "  gum-trees  "  as  applied 
to  the  eucalyptus),  but  which  is  generally  known  as  kino. 

These  kinos  have  been  under  investigation  for  some  years 
at  this  museum,  and  a  very  fine  and  extensive  collection 
has  been  got  together.  By  this  investigation  we  have  been 
enabled  to  arrange  them  into  some  systematic  order.  We 
find  that  these  eucalyptus  kinos  range  themselves  into  thre 
large  groups  or  classes.  First,  those  that  contain  about 
:!5  per  cent,  of  gum  and  are  practically  insoluble  in  alcohol ; 
to  this  class  belong  all  the  exudations  of  the  "  ironbarks  " 
and  a  few  others.  This  group  has  been  named  the  "gummy 
group,"  because  of  the  gum  present  in  the  kino. 

The  second  group  has  been  named  ihe  "rubv  group," 
because  all  these  kinos  are  soluble  in  both  water  and  alcohol, 
are  ruby-coloured  in  thin  pieces  by  transmitted  light,  and' 
form  ruby-coloured  solutions.  They  consist  almost  entireh 
of  a  tannic  acid  and  water,  when  frcshh  exuded,  and  con- 
tain neither  gum  nor  aromadendrin.  They  embrace  the 
exudations  of  the  "  stringybarks  "  and  several  others  often 
with  smooth  barks.  It  is  found  however,  that  although  i  , 
cortical  classification  of  these  kinos  is  useless,  ye*t,  the 
botanical  sequence  is  complete  so  far  as  our  knowledge 
goes. 

The  third  group,  known  as  the  "  turbid  group,"  embraces 
all  those  kinos  which  are  soluble  in  hot  water  but  form 
turbid  solutions  on  cooling.  These  belong  to  the  "  box 
&c,  and  appear  to  contain  all  those  kinos  not  included  in 
the  previous  groups.  It  is  this  last  group  that  is  of  interest 
to  us  in  this  investigation,  as  the  bodies  causing  this 
turbidity  have  only  been  recently  isolated  and  determined 
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This  turbidity  is  found  tsed  bj  the  presence  of  two 

bo  lies  existing  in  these  kinos,  either  singly  or  together,  one 
l  "eudesmin"  <  ll  '>  >,  melting  point  99°  C,  and 
aromadendrin.  This  hitter  body  is  the  snbject  of  this  in- 
vestigation, together  with  the  kino  from  which  it  h:is  been 
in.l  also  that  of  a  specimen  belonging  to  the 
"ruby  group,"  while  the  affinities  of  "eudesmin"  yet 
remain  to  be  invest  gated.  \  erj  large  quantities  of  these 
kinos  are  annually  destroyed  and  lost.  Very  little  has  as 
yet  been  accomplished  towards  the  commercial  utilisation 
of  very  man}  natural  vegetable  products  of  this  country. 
It  is  not  my  province  in  this  piper  to  point  out  the  errors  I 
that    are    passed    on    Fi  ano  her  in 

reference  to  I  lalyptus  exudations,  but  our  knowledge 

■\  such,  that  if  properly  collected  and  correctly  classi- 
kinos  h  ive  great  p  issibilities of  commercial  value 
and  usefulness. 

77/  Extraction  of  Aromadendrin. — The  method  whereby 
aromadendrin  was  obtained  from  these  kinos  is  fully 
described  in  the  papers  submitted  to  the  Royal  Society  of 
New  Si, nth  Wales,  but  it  may  be  well  perhaps  to  shortly 
litulate.  The  kinos  were  finely  powdered,  treated  with 
a  little  water,  and  warmed  ;  the  particles  thu-  disintegrate, 
and  a  pasty  mass  is  form  -1 ;  this  is  transferred  to  a  separator. 
and.  when  cold,  ether  is  added  and  continually  agitated.  No 
emulsion  is  formed,  and  the  ether  is  readily  removed  ;  this 
treats  tinued  with  fresh  ether,  the  several  portions 

mixed,  and  the  ether  distilled  off.  Tin-  residue,  which  is 
usually  reddish  in  colour,  is  then  dissolved  in  the  least 
possible  quantity  of  boiling  absolute  alcohol,  and  allowed 
to  stan  1  some  hours  to  crystallise ;  these  crystals  are  then 
filtered  off,  drained  on  a  porous  slab,  recrystallised  again 
from  absolute  alcohol,  drained,  and  dried  ;  the  crystals 
should  be  quite  white  ;  they  are  then  crystallised  twice  from 
boiling  water,  when  aromadendrin  i-  usually  found  to  be 
pure.  ( If  course  I  refer  to  a  kino  in  which  "  eudesmin"  is 
abs  tit. 

/v.,     Dyeing    Properties    of   Aromadendrin,    ,\v. — The 
It  of  this  investigation   proves  that   pure  aromadendrin 
in  its  normal   condition  has  scarcely  any  dyeing  properties 
when  treated  with  copper  sulphate  ai  -    am  bichro- 

mate, so  that  this  body  dors  not  assist  in  dyeing  when 
existing  unaltered  in  the  kino,  thus  differing  from  catechin. 
Bnt  when  aromadendrin  is  heated  to  just  above  its  melting 
point,  and  kino  -  yellow  formed,  it  has  marked  dyeing 
properties  when  dissolved  in  boiling  water  and  treated"  with 
CuS04and  K  .Cm  i-.  or  when  dissolved  in  alcohol  and  the 
cloth  dipped  into  the  solution  and  dried  before  treatment 
with  ( luSt  h  and  K.CrJ  (-.  It  is  evident,  therefore,  that  by 
turning  aromadendrin  into  kino-yellow,  it  has  dyeing 
properties  somewhat  analogous  to  catechin,  Copper  sul- 
phate largely  precipitates  aromadendrin,  but  it  does  not 
precipitate  the  tannic  acid,  as  exemplified  with  the  kiuo  of 
the  "  Blackbntt,"  Eucalyptus  pilularis,  which  belongs  to 
the  "  ruby  group."  I  have  not  yet  submitted  the  tannin 
of  these  kinos  to  comparative  rigorous  investigation,  but 
there  is  little  doubt  from  my  researches  that  the  tannin  of 
all  the  eucalyptus  kinos  is  identical.  This  being  so,  it 
follows  that,  the  copper  salt  being  precipitated  almost 
entirely  by  aromadendrin,  but  not  by  the  tannin,  only 
the  tannin  is  of  value  when  the  copper  salt  is  added 
directly  to  the  solution  of  the  kino  ;  even  if  it  is  not  so,  it 
is  proved  by  the  experiments  that  aromadendrin  has  little 
dyeing  properties  with  CuSOj  and  K2I  r.O  liny. 

When  aromadendrin  is  treated  with  ferric  chloride  solution, 
it  is  but  little  precipitated,  ami  has  very  marked  dveing 
properties,  but  the  tannin  in  the  kino  is  wholly  precipitated 
with   Fed,,  when  in  excess;   <,,  that   in  this  experi 
the  dyi  tng  properties  of  the  kinos  of  th  group"  are 

almost  entirely  owing  to  the  presence  of  aromadendrin  in 
kino.  The  kinos  of  the  "ruby  group"  do  not  contain 
■■Iriu.  and  therefore  have  no  dyeing  prop 
with  ferric  chloride.  FeSO  acts  much  in  the  same  way 
and  from  the  same  reason.  When  the  cloth  is  boiled  in  a 
solution  of  a  ruby  kino,  and  then  in  a  solution  of  K  ,( 'r..'  ).. 
the   tannin   is    oxidisi  idily  without    the    pre 

b  liling  in  (  SO  with  it,  the  dye  being  just  a-  dark  :  the 
only  difference  being  that  with  the  previous  boiling  with 
the  copper  salt,  the  dye  has  a  slightly  wanner  tint.     This 


i-  so  when    Fi  Cl6  is  added  to  the  kino,  but  not  in  exci    ■ 

-o   that    it    «oi!d   be   wasteful  to  add  an  iron   salt,  and  the 
extra    boiling    in    a    copper    salt    assists    but    little   in   I 
[t  is  tlni-  seen  : — 
■  That  neither  CuSii,  uor  K.Cr.O-  oxidises  aroma- 
dendrin when  in  it-  normal  condition. 

lli.)  That  when  changed  to  kino-yellow  b  itl    I     50    and 
K  i  rv,0-  are  able  to  os   lise  it,  and  ul-o  that  the  lattei 
able  to  do  so  without  the   previous  boiling  in  the  cop 
salt 

That    1\  <m  l    oxidises    the    tannin    of    the    kino- 
i  ling  in  the  copper  salt. 
( </. )  That  the  addition  of  1-v.ci.   to  a  ruby  kino  has  r.o 
■.   but    that    with    a    turbid  kino,   bv    acting    with 
aromadendrin,  it  a--ist-  by  giving  darkei  sha  li  - 

With  K  Cm  i-  the  most  successful  experiment  was  wl 
the  cloth  was  boiled  in  the  kino   solution   first,  and  then  in 
the  i\  i  i  ii    solution,  because,  although  K  '  i  '  >-  does 
precipitate  the  tannin  of  the  kino,  vet   it  does  not  ap; 
to  eel  very  energetically  except  when  the  chromate  solution 
is  in  large  excess;  it  readily  oxidises  the  tannin  upon  the 
cotton  when    under  the   Inter    condition,  but  it  acts  very 
slowly  when  added  to  the  kino  solution  directly.      If  it  were 
possible  to  heat  the  kino  to  just  above  the  melting  poiic 
aromadendrin    without    decomposing  the  tannin,  the  actual 
dyeing  material  would  be  greatly  augmented  in  quantity; 
but  it  is  not  possible,  as  decomposition  begins  at  a  much 
lower  temperature,  and  much  of  the  tannin  i-  destroyed  at 
once.      3d   sp      mens   of    dyed  calico  are    submitted,  illus- 
trating the  results  obtained  by  the  several   treatments,  and 
demonstrating  the   statements  made  above.     The  amoi  i 
material    taken    has    been    the    same  as  given  by    Messrs. 
Hummel    and     Brown    in    their    paper,    viz.,    0*5    grin,  of 
material  made  up  to  50  e.e.  in  water,  the  size  of  the  cloth 
beings]  in.  by  2\  in.,  so  that  comparative  results  may  be 
obtained    if  required;    but  the  time   taken  has  varied,  a- 
stated  in  the  following   descriptions.     In  no  case  «;i-  the 
cloth  left  in  the  bath  until  cold  removed  .it  the 

expiration  of    the    time    taken   for  boiling.     The  folio* 
numl  i  the  numbers  above  the  specimens  of  dyed 

ealieo  submitted  with  this  paper,  on  the  six  c 

Speeimt  «-  .Vox.  l  to  6.— Pure  aromadendrin  was  dissolved 
in  foiling  w hi  i  and  the  cloth  No.  1  boiled  in  the  solution 
for  \  hour,  then  taken  out,  squeezed,  and  boiled  iu  a 
solution  of  CuSl  ',  for  '.  hour.  This  process  was 
the  cloth  was  then  transferred  to  a  solution  of  KsCl  0 
and  boiled  for  ten  minute-.  The  resulting  colour,  after  the 
cloth  had  been  washed  in  clean  water  and  dried.  ■ 
very  light  drab,  showing  that  this  process  had  very  little 
effect  indeed  on  the  cotton.  With  No.  2  the  process  was 
on  half  the  cloth;  the  resulting  colour  was  verj 
itly  darker  than  that  of  the  first  specimen.  N 
and  6  are  S]  ecimens  of  another  kind  of  cloth  treated  in  the 
same  way.  but  with  this  difference,  that  the  cloth  was 
boiled  one  hour  ill  the  capper  solution  :  the  resulting  colour 
is  but  little  different  With  Nos.  3  and  4  a  minute  trace 
of  kino-yi  Med  to  the  bath,  the  treatment  being 

the  same  as  with  Nos.    1    and   J;  the  result   is  seen  in  the 
slight  darkening  of  the  cloth.     These  experiments    prove. 
ashas  been  before  stated,  that  aromadendrin  has  really 
dicing  properties  with  the  above  treatment. 

Specimens  iVds.  7  to  12. — Pure  aromadendrin  was   heated 
to  just  above  the  melting  point  until  decomposition  b 
kino-yellow  being   formed:  this   was   dissolved    in  alcohol. 
No.  7  was  simply  dipped  in  the  alcoholic  solution,  sque 
and  dried  :  the  result   is  a  fine  yellow  colour.      No.  B.  The 
kino-yelloM     as    abore    formed   was   dissolved  iu    boiling 
water,   and    the  specimen   boded   in  the  solution  :   a  yellow 
colour  'is'  the  result.     With  No.   9  half  the  specimen  N 
was  boiled  in  th  solution  of  kino-yellow,  to  which 

alum  had  been  previously  added;  the  alum  does  not  pre- 
cipitate the  kino-yellow  ;  a  fine  yellow  colour  i-  the  result. 
No.  10  was  a  specimen  the  same  as  No.  7,  and  was  1 
for  '.  hour  in  the  same  alum  solution  as  No,  9  :  the  result- 
ing cohmr  is  a  fine  yellow,  perhaps  inclining  slightly  to 
orange,  No.  1 1  was  a  -ample  of  white  cloth  boiled  ii 
alum  solution  of  Isino-yellow  for  y  hour:  the  resulting 
colour  is  not  quite  so  pure  as  with  either  No.  9  or  No.  10, 
having  a  slight  tinge  of  brown.     No.    12  was  a  specimen, 
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the  same  as  No.  7,  but  boiled  i  boar  in  aqueous  solution  of 
kino-yellow  to  which  SaCk,  solution  (dissolved  in  HC1)  had 
been  added  :  the  result  is  a  fine  yellow,  slightly  darker  than 
No.  10. 

Specimens  Nos.  13  to  IS. — These  specimens  show  that 
although  pure  aromadendriu  does  not  dye  the  cloth,  yet, 
when  changed  to  kino-yellow,-  it  has  that  property. 

Xo.  13  was  boiled  in  au  aqueous  solution  of  kino-yellow 
for  |  hour,  then  in  CuSO,  for  one  hour,  and  then  for 
10  minutes  in  ICXi-O-.  The  resulting  brown  colour  is 
warm,  perhaps  inclining  to  orange-brown.  A  portion  of 
No.  13  was  again  treated  by  the  same  process,  with  the 
result  that  witb.No.  141a  darkening  has  taken  place,  a  warm 
brown  resulting.  No.  15  was  dipped  in  an  alcoholic  solu- 
tion of  kino-yellow,  dried,  and  then  boiled  one  hour  in 
<uS(>4  and  then  in  KoCroO; ;  the  result  is  a  little  lighter 
colour  than  No.  13.  No.  1G  is  a  portion  of  the  previous 
specimen  ;  it  was  boiled  in  au  aqueous  solution  of  kino- 
yellow  before  boiling  in  CuS04  far  J  hour,  and  then  in 
E2Crs07;  a  decided  darkening  has  taken  place.  Nos.  17 
and  IS  show  that  K2Cr2<  •-  has  the  power  to  alter  the  kino 
yellow  to  a  brown  dye.  No.  17  was  boiled  in  an  aqueous 
solution  of  kino-yellow,  and  then  transferred  to  Iv.t  n  > 
directly  and  boiled ;  the  result  is  a  yellowish-brown.  A 
portion  of  this  specimen  was  again  treated  by  the  same 
process,  when  an  orange-brown  colour  is  obtained. 

Specimens  JVos.  19  to  24. — When  pure  aromadendrin  is 
treated  with  K.,Cr,,07  no  result  is  obtained.  These  speci- 
mens show  the  action  of  FcSi  I,  and  1-Y  .<  '],,  upon  unaltered 
aromadendrin.  These  salts  do  not  precipitate  aromadendrin 
to  any  extent,  but  have  the  power  of  acting  upon  it,  the 
action  of  FeSQ,  forming  much  the  same  colour  as  when 
kino  yellow  is  treated  with  CuSt>4,  hut  the  FeSO,  acts 
more  energetically  at  first.  No.  19  was  only  boiled 
10  minutes  in  the  solution  of  aromadendrin,  to  which  FeS<  >4 
had  been  added,  and  then  boiled  in  K3<  r  />- ;  the  result  is  a 
light  brown,  differing  but  little  in  depth  of  shade  from  the 
kino-yellow  specimens  that  had  been  boiled  one  hour  in 
CuS04.  No.  20  was  a  portion  of  previous  specimen  again 
treated  by  the  same  process  ;  the  result  is  a  warm  brown  of 
a  clear  colour.  Nos.  21  and  22  are  little  different  from  the 
preceding  two  specimens,  although  boiled  for  l  hour  in  the 
FeS04  plus  aromadendrin  solution.  Nos.  23  and  24  Bhow 
the  action  ofFe^Cl,-,  when  added  to  aromadendrin,  boiling 
A  hour,  and  then  in  K_,< 'r.07.  The  resulting  colours  differ 
little  from  those  obtained  when  FeS04  was  used,  being  a 
little  more  dull.  No.  24  was  darkened  by  repeating  the 
process. 

Specimens  JVos.  25  to  30. — We  now  consider  the  action 
of  the  kino  from  which  aromadendrin  was  obtained.  Xo.  25 
was  boiled  in  a  solution  of  the  kino  for  5  hour,  then  in 
1  nS04  for  J  hour,  and  repeated  the  process  before  boiling 
in  the  K;Or.,0- ;  the  resulting  colour  i-  a  dark  brown, 
which,  by  repeating  the  process  with  No.  2<J,  becomes 
darker.  When  the  CuS<i4is  added  to  the  solution  of  the 
kino,  and  the  cloth  No.  27  boiled  one  hour,  the  resulting 
colour  differs  little  from  No.  25.  By  repeating  the  process 
with  No.  28  the  colour  was  but  slightly  darkened.  With 
Nos.  29  and  30,  Fe2Cl6  was  added  to  a  solution  of  the  kino, 
and  the  cloth  boiled  for  J  hour  before  treating  with 
KjCr20;j  the  colour  is  dark  brown,  slightly  slaty  in  tint. 
By  repeating  the  process  with  No.  30  the  colour  is  darkened. 
Judging  by  the  results  obtained  by  aromadendrin  with 
FeX'l,;.  it  must  be  considered  that,  although  the  tannin  is 
precipitated  by  Fe2Cl6,  yet  this  must  exercise  some  action 
in  the  hath,  because  the  resulting  colours  are  darker  than 
the  kino  itself. 

Specimens  Nos.  31  /o3G. — We  now  consider  the  action  of 
a  kino  belonging  to  the  "  rub}-  group,"  and  therefore  con- 
taining no  aromadendrin.  The  kino  taken  was  that  of  the 
"  Blackbutt,"  Eucalyptu?  pilularis.  By  treating  Nos.  31 
and  33  in  the  same  way  as  Nos.  25  and  26  we  obtain 
colours  almost  identical  with  that  of  the  latter  specimens. 
This  was  what  we  might  expect,  if  the  tannins  are  identical, 
because  we  have  seen  that  this  treatment  with  CuS04  and 
K;Cr2( )-  does  not  affect  aromadendrin.  Nos.  33  and  34 
were  treated  in  the  same  manner  as  Nos.  27  and  28,  and 
the  resulting  colours  are  almost  the  same  as  those  of  the 
latter.     No.  35  is   a  specimen   boiled  in  a  solution  of  this 


ruby  kino,  to  which  a  small  quantity  of  Fe.,CI(1  had  been 
added,  aud  then  treated  with  K,<  r_.( )-  ;  the  resulting  colour 
is  the  same  as  obtained  by  boiling  iu  the  kino  itself,  and 
then  in  the  K.;Cr._,0.  directly,  showing  that  the  iron  salt 
lias  little  effect  upon  this  experiment,  except  to  destroys 
portion  of  the  tannin.  No.  36  is  an  abnormal  specimen ; 
this  portion  of  calico  when  boiled  in  CuSO,  had  the  salt 
deposited  upon  thefibre,  and  when  afterwards  boiled  with  a 
solution  di  aromadendrin  a  yellowish-green  colour  was 
obtained.  It  did  not  matter  which  was  used  first,  the 
resulting  colour  was  the  same.  It  was  a  portion  of  cloth 
that  had  been  used,  but  I  have  not  succeeded  in  obtaining 
this  colour  on  any  specimens  of  new  cotton  cloth  that  1  have 
used.  I  have  not  attempted  to  trace  the  reason,  but  no 
doubt  it  was  caused  by  some  treatment  the  cotton  had 
undergone.  As  it  stands,  it  is  more  interesting,  perhaps, 
than  useful. 

The  specimens  submitted  have  undergone  no  other 
process  than  washing  in  pure  water  after  removing  from  the 
dye-bath. 

I  have  much  pleasure  in  submitting  the  above  results  to 
your  Society,  as  the  investigation  is,  I  believe,  entirely 
new,  and  in  doing  so  I  would  like  to  mention  that  the 
Technological  Museum  of  Sydney  (which  is  a  Government 
Institution)  will  be  glad  to  furnish  information  respecting 
the  products  of  Australia  to  correspondents  who  may  be 
interested,  and  will  also  have  much  pleasure  in  disseminat- 
ing know  ledge  respecting  the  same,  as  the  object  of  the 
institution  is  not  only  the  collection  and  exhibition  of  all 
substances  used  in  the  arts  and  manufactures,  but  the 
furthering  of  our  knowledge  respecting  the  indigenous 
products  of  the  colony  of  New  South  Wales. 

The  paper  was  illustrated  by  specimens  of  aromadendrin, 
the  kino  from  which  it  was  obtained,  a  sample  of  a  kino 
belonging  to  the  ruby  group,  and  36  pieces  of  calico  dyed 
with  aromadendrin  ;  and  various  kinos,  alone  and  in  conjunc- 
tion with  copper  sulphate,  potassium  bichromate,  ferrous 
sulphate,  and  ferric  chloride. 

Discussion. 

Mr.  A.  (i.  Ti.ukin  had  read  the  above  paper  on  "The 
Dyeing  Properties  of  Aromadendrin  "aud  that  dealing  with 
the  same  substance  iu  the  Journal  of  the  lioyal  Society  of 
New  South  Wales,  and  congratulated  Mr.  Smith  upon  the 
interesting  results  he  had  obtained  in  this  somewhat  new 
direction.  Recently,  more  attention  had  been  paid  to  the 
nature  of  the  colouring  principles  and  allied  substances 
contained  in  the  natural  dyestuffs,  and  this  work  was 
gradually  tending  towards  the  arrangement  of  these  sub- 
stances in  distinct  chemical  groups.  For  some  time  past  it 
seemed  therefore  reasonable  to  expect  that  substances 
analogous  to  eatechin  or  kinoin  should  exist  iu  nature,  and 
the  isolation  of  cyanomacluriu  from  the  artocarpus  intern- 
folia,  and  the  discovery  of  eudesmiu  and  aromadendrin 
pointed  to  a  partial  fulfilment  of  this  expectation.  During 
the  discussion  on  Messrs.  Hummel  and  Brown's  paper  he 
had  taken  the  opportunity  of  making  some  remarks  upou 
eatechin,  which  were  intended  merely  as  a  preliminary 
notice  for  the  purpose  of  reserving  the  investigation.  The 
work  was  being  continued,  but  it  appeared  better  as  yet  to 
make  no  definite  assertion  upon  the  subject,  until  the 
results  obtained  were  ripe  for  publication,  which  he  trusted 
would  be  during  the  present  session.  Kinoin  also  had  been 
prepared  aud  examined  to  see  if  it  possessed  the  property 
of  combining  with  mineral  acids,  as  is  the  case  with 
quercetiu,  but  with  a  negative  result.  He  therefore 
looked  forward  with  much  interest  to  the  further  work  of 
Mr.  Smith  upon  his  new  substances,  and  it  was  highly 
probable  that  the  independent  resultof  both  this  gentleman 
and  himself  which  would  be  obtained  in  the  studv  of  what 
appeared  to  be  closely  allied  compounds,  would  beof  service 
to  each  during  the  prosecution  of  further  work.  He  was 
obliged  for  the  suggestion  as  to  the  purification  of  eatechin 
by  crystallisation  from  alcohol ;  for,  though  he  had  already 
applied  this  as  a  test  for  the  purity  of  one  product,  he  had 
not  as  yet  employed  it  with  the  cruder  material.  A  point 
not  mentioned  by  the  author  of  the  paper,  though  possibly 
known  to  him,  was  the  fact  that  aromadendrin  vields  with 
aluminium-mordanted  cotton  a  yellow  shade,  which  appeared 
to  be  extremely  suggestive. 
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OPENING  ADDRESS  BY  THE  CHAIRMAN, 

DR.   CHARLES   P.    CHANDLER. 

I  thisk  it  my  first  duty  to  congratulate  the  section  on 
tin  success  which  has  attended  these  first  years  of  its 
existence.  I  am  informed  by  the  Secretary  that  out  of  420 
United  States  members  of  the  Society  of  Chemical  industry, 
306  have  already  enrolled  themselves  as  members  of  the 
New  York  Section,  10  of  these  having  joined  during  the  past 
year.  1  also  find  that  we  have  had  a  considerable  Dumber 
of  papers,  many  of  which  were  extremely  interesting,  and 
contained  valuable  additions  to  chemical  knowledge. 

It  is  also  very  pleasant  to  have  had  the  opportunity  of 
entertaining  so  many  distinguished  foreign  members  of  our 
Society  during  the  past  year. 

In  thinking  oyer  the  subject  of  the  future  usefulness  of 
this  Section,  I  have  very  carefully  studied  the  address  of 
our  late  President,  which  I  presume  most  of  you  have  seen 
in  the  Journal.  Mr.  Tyrer  drew  attention  to  the  part  which 
the  Society  of  Chemical  Industry  has  indirectly  been  able  to 
take  in  Britain  with  special  reference  to  the  interests  of 
chemical  manufactures  ;  and  he  enlarged  upon  the  further 
influence  which  the  Society  may  exert  for  the  benefit  of 
chemical  industries.  He  spoke  particularly  of  what  hail  been 
accomplished  in  trade  matters  in  which  chemistry  was 
involved,  where  the  Council  and  different  committees  of.our 
Society  in  Britain  had  been  in  consultation  with  local 
authorities  in  regard  to  many  subjects  of  a  chemical 
character,  such  as  river  pollution  ;  smoke  abatement  ;  sani- 
tary nuisance  abatements  ;  British  regulations  for  the  safety 
of  employes  in  factories  in  which  chemical  operations  were 
conducted — regulations,  for  instance,  for  white  lead  factories, 
to  protect  the  workmen  from  lead  poison  ;  bleaehing- 
powder  factories,  to  preclude  them  from  the  breathii 
chlorine  :  protection  to  employes  in  match  manufactoi 
'I  lu  v  are  subjects  on  which  our  Section  might  give  valuable 
advice. 

rhe  British  Sections  have  given  considerable  attention  to 
the     revision  of  the  patent  law,  for  the    better  protection 

of  chemical    inventors.      The  Council    i-    now    i side! 

in  conjunction  with  the  Chamber  of  Commerce,  the   laws 
regarding    food    and    drug    adulterations;     and    especially 
internal    revenue   regulations   with    regard    to    the    " 
alcohol   in    chemical    manufacturing  -.   and    the 

denaturalisation  of  alcohol  in   different  ways  for  different 
purposes. 

The  conditions  and  relations  of  such  societies  as  ours  to 
legislation  are  so  different  here,  that  1  find  it  impossible  to 
formulate  any  recommendations;  and  yet  it  occurs  tome 
that  it  might  be  worth  while  for  all  the  members  to  consider 
the  directions  in  which  our  New  York  Section  might 

in  this   country  in  bringing  about  improvements 
better  regulations  in  s  a>t.  of  the  dii  ivhich 

Mr.  Tyrer  alluded. 


Another  subject  to  which  attention  was  called  was  the 
importance  of  establishing  technical  schools,  and  the  in- 
fluence which  the  Society  of  Chemical  Industry  might  exert 
in  advising,  in  the  formation  of  such  schools,  SO  that  they 
might  be  organised  upon  methods  which  would  result  in 
the  advantageous  expenditure  of  the  means  placed  at  the 
disposal  of  such  movements. 

There  is  quite  a  variety,  as  I  presume  yon  all  know,  of 
guilds  in  England — old  guilds  that  have  come  down  from  a 
verj  early  date.  Many  of  these  guilds  have  accumulated 
large  amounts  of  property,  which,  by  the  increase  in  value, 
place  them  in  a  position  to  offer  large  support  to  technical 
education  ;  and  there  have  already  been  established  in 
England  quite  a  number  of  technical  schools  with  the  aid 
offered  In  these  guilds  or  companies. 

Little  has  yet  been  done  in  this  country  in  the  way  of 
establishing  technical  schools.  Perhaps  m  some  other 
evening  I  may  be  able  to  present  to  tha  members  of  the 
Society  some  details  with  regard  to  some  of  the  technical 
schools  in  England  and  on  the  (  outinent.  I  have  visited  quite 
a  number  of  them,  as,  for  example,  the  famous  schools  in 
Berlin;  and  this  summer  I  visited  quite  a  number  of  the 
textile  schools — at  Leeds,  where  there  is  a  school  for  spin- 
ning and  weaving  :  at  Mulhouse,  "here  there  is  the  famous 
chemical  school  which  is  largely  devoted  to  dyeing,  under 
the  direction  of  Pruf.  Noelting. 

It  is  possible  that  our  Section  might  accomplish  some- 
thing by  interesting  itself  in  this  subject  of  establishing 
technical  schools  in  this  country. 

Another  topic  to  which  the  ex-President  alluded  is   one 

which  we  might  well   consider.     That    is,  the    establisl 

of  research  laboratories.  1  spent  a  day  with  the  son  of  Mr. 
Ludwig  Mond  in  inspecting  the  famous  I'arada\-l>a\y 
research  school,  which  Mr.  Mond  has  established  in  London 
at  an  expense  of  a  million  dollars,  under  tin  control  of  the 
Royal  Institution.  Possibly  some  of  our  members  may  be 
able  at  some  future  time  to  at  as  liberally  in  the  direction 
of  establishing  research  school-.  At  all  events,  in  order  to 
get  such  schools  established,  the  subject  must  be  discussed 
and  its  importance  impressed  upon  the  public  ;  and  I  think 
it  might  be  well,  perhaps,  for  our  Society  to  consider  some 
day  the  proposition  of  establishing  research  laboratories 
and  publish  the  facts  in  such  a  way  that  some  wealthy 
persOD,  who  seeks  to  do  .something  for  the  benefit  of  the 
community,  might  give  that  direction  to  his  generosity . 

With  regard  to  the  usefulness  of  our  Section,  we  may  say 
that  it  ha-  already  promoted  friendly  intercourse  among  the 
chemists  of  New  York.  It  serves  to  bring  us  together,  to 
make  us  acquainted,  aud  it  enables  us  to  help  each  other  ; 
and  in  that  sense,  and  for  that  reason,  I  think  our  Section 
has  already  been  a  great  success,  and  I  hope  that  it  will 
continue  to  become  more  aud  more  useful,  not  only  to  each 
of  us  individually,  but  to  us  collectively  as  a  profession 
and  to  the  community. 

1  -ee  i hat  Prof.  Woodruff  Wilson,  of  Princeton  College, 
gave  one  of  the  addresses  at  Princeton  I'niversity,  aud  1 
found  this  little  statement  in  his  address:  — 

"It  used  to  be  taken  for  granted — did  it  not. — that 
colleges  would  be  found  always  on  the  conservative  side  of 
politic-  (except  on  the  question  of  free  trade),  but  in  this 
latter  day  a  great  deal  has  taken  place  which  goes 
towards  discrediting  the  presumption.  The  college  in  our 
day  lives  very  near  indeed  to  the  affairs  of  the  world.  It  is 
a  place  of  the  latest  experiments:  its  laboratories  are  brisk 
with  the  spirit  of  discovery  :  its  lecture  rooms  resound  with 
the  discussion  of  new  theories  of  life  and  novel  programmes 
of  reform.  There  is  no  radical  like  your  learned  radical, 
bred  in  the  schools  ;  and  thoughts  ition  have  in  our 

time  been  harboured  in  universities  as  naturally  as  they 
were  once  nourished  among  the  encyclopaedists.  It  is  the 
-  entitle  spirit  ofthe  age  that  has  wrought  the  change.  No  man 
more  heartily  admires,  more  gladly  welcomes,  more  approv- 
ingly reckons  the  gain  and  the  enlightenment  that  have  come 
to  the  world  through  the  extraordinary  advances  in  phy  - 
lice  which  this  age  has  witnessed.  But  I  am  a  student  of 
.  ty  and  should  dei  nworthyof  the  comradeship 

ot  g  should  I  not  speak  the  plain  truth 

with  regard  to  what  I  see  happening  under  my  own  eyes. 
I  have  no  laboratory  but  the  world  of  books  aud  men  in 
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which  I  live  :  but  I  am  much  mistaken  if  the  scientific  spirit 
of  the  age  is  not  working  in  us  a  certain  great  degeneracy, 
and  breeding  in  us  a  spirit  of  experiment  and  a  contempt  for 
the  past.  I:  has  made  us  credulous  of  quick  improvement, 
hopeful  of  discovering  panaceas,  confident  of  success  in 
every  new  thing. 

THE    DETERMINATION    OF    SULPHATE    AND 
CARBONATE  OF  LIME  IN  WHITE  PAINTS. 

BY    G.    W.   THOMPSON. 

In  my  paper  <>n  the  analysis  of  white  paints,  read  before 
this  Section  at  its  meeting,  May  is,  1896,1  overlooked  a 
very  peculiar  reaction  between  carbonate  of  lime  and  sul- 
phate of  lead.  It  is  well  known  that  sulphate  of  lead  when 
treated  with  the  carbonates  of  the  alkalis,  as  carbonate  of 
ammonia,  carbonate  of  soda,  &c,  is  decomposed,  with  the 
formation  of  carbonate  of  lead  and  sulphate  of  the  alkali  ; 
but  as  sulphate  of  lead  is  practically  insoluble,  and  the  same 
is  the  case  with  carbonate  of  lime,  it  was  not  supposed  that 
on  treatment  with  water  any  reaction  between  these  tWD 
iusoluble  substances  would  take  place,  nt  least  with  any 
degree  of  rapidity  or  completeness.  Our  astonishment  was 
great,  therefore,  on  finding  that  sulphate  of  lead  is  com- 
pletely decomposed  by  carbonate  of  lime  in  the  presence  of 
water,  and  that  by  complete  washing  all  the  sulphuric  acid 
can  he  washed  out  as  sulphate  of  lime,  if  the  carbonate  of 
lime  is  in  slight  excess.  Sulphate  of  lime,  therefore,  cannot 
be  determined  in  a  paint  containing  sulphate  of  lead  and 
carbonate  of  lime  by  washing  with  water.  The  problem  we 
set  ourselves  to  solve  was  how  to  determine  carbonate  of 
lime  and  sulphate  of  lime  in  tin  presence  of  lead  com- 
pounds. This  we  finally  succeeded  in  doing  with  perfect 
satisfaction,  by  dissolving  out  the  carbonate  of  lime  in  the 
cold  by  a  mixture  of  95  per  cent,  of  alcohol  and  nitric  acid, 
1-40  sp.  gr.,  mixed  in  the  proportion  of  nine  to  one.  We 
treat  1  grm.  of  the  finely  powdered  sample  four  times  by 
decantation  with  this  mixture,  allowing  to  stand  20  minutes 
between  each  treatment,  filtering,  and  washing  the  paper 
with  the  same  mixture.  We  evaporate  the  filtrate  to  dry- 
ness to  expel  the  alcohol,  and,  as  oxalic  acid  appears  to  he 
formed  by  the  oxidation  of  the  alcohol,  sulphuric  acid  is 
added  in  excess,  with  the  addition  of  more  nitric  acid  if 
necessary,  and  the  heating  continued  until  fumes  of  sul- 
phuric acid  appear.  After  cooling,  take  up  with  water,  make 
alkaline  with  ammonia  and  acid  with  acetic  acid,  heat  until 
complete  solution  is  obtained,  pass  sulphuretted  hydrogen 
boiling,  to  precipitate  lead  and  zinc  if  present,  filter,  and 
determine  lime  in  filtrate,  after  precipitation  as  oxalate.  We 
determine  the  total  lime  iu  the  usual  manner,  deducting 
from  it  the  lime  found  as  carbonate,  that  is,  the  lime  soluble 
in  the  solution  given,  the  remainder  1  icing  the  lime  as- 
sulphate. 

Illustrating  the  reaction  between  sulphate  of  lead  and 
carbonate  of  lime,  Mr.  F.  P.  Ingalls  took  three  and  three- 
hundredths  (3-03)  gnus,  of  sulphate  of  lead  and  I  grm.  of 
carbonate  of  lime,  both  prepared  by  him  and  chemically 
pure,  aud  placed  them  in  a  2ask  with  G50  c.c.  of  water, 
which  was  calculated  as  being  more  than  sufficient  to 
ih-solve  all  the  sulphate  of  lime  formed  ;  the  flask  was 
corked,  and  agitated  occasionally  for  four  davs.  The  solu- 
tion was  then  filtered  and  the  residue  collected  and  weighed. 
It  was  found  to  weigh  2-815  grms.  If  all  the  lime  and 
sulphuric  acid  had  been  converted  to  sulphate  of  lead  and 
dissolved  in  the  water,  the  loss  in  weight  would  have  been 
1' 36  grms.,  the  actual  loss  in  weight  being  1  -215  grms.  An 
analysis  of  the  residue  showed  it  to  contain  no  lime  soluble 
in  the  alcohol  and  nitric  acid  mixture.  The  lime  and 
sulphuric  acid  found  were  equivalent  to  each  other,  so  that 
we  get  the  residue  to  contain — ■ 

Sulphate  of  lime,  anhydrous 5;7i> 

Lead,  equivalent  to  lead  carbonate 93-51 

99-21 

This  residue,  in  ether  words,  contained  no  sulphate  of 
lead,  that  substance  having  been  completely  converted  to 
.sulphate  of  lime  and  carbonate  of  lead.     To  make  clear  our 


conclusion  on  this  point  we  would  say  that  in  accordance 
with  the  method  outlined  above  we  found  no  lime  as  car- 
bonate;  all  the  lime  present,  therefore,  is  present  as 
sulphate,  and,  as  the  sulphuric  acid  was  just  sufficient  to 
satisfy  this  liu.e  as  sulphate,  there  was  none  left  to  be  in 
combination  with  the  lead  as  sulphate. 

FORMALDEHYDE  AS  A  REAGENT. 

r.Y    [I.    ENDEMANN,    PH.D. 

That    formaldehyde   and    phenol    unite  is    known,  and    no 
larticular  difficulty  seems  to  attend    this    reaction,  which 
results  iu  the  formation  of  bodies  which   may  he  described 
as  diphenol-methane. 

In  the  ease  of  carbolic  acid,  the  composition  of  the  body 
is — 

/C6H4OH 
Cll.( 

XC0tl."H 

These  bodies  are  colourless,  but  if  they  are  treated  with  a 
dehydrating  agent  like  chloride  of  zinc  or  concentrated 
sulphuric  acid,  coloured  bodies  are  formed,  which  become 
colourless  again  on  the  addition  of  water.  The  colour  pro- 
duced depends  upon  the  nature  of  the  phenol.  The 
evanescent  nature  of  these  colours  makes  it  difficult  or 
perhaps  impossible  to  accurately  determine  the  nature  of 
this  reaction,  which  takes  place  under  dehydration  ;  the  fact, 
however,  that  colours  are  produced  makes  it  probable  that 
methane-hydrogen  and  phenol  oxygen  are  involved  in  this 
reaction  under  a  process  of  condensation  similar  to  such  as 
are  recognised  as  being  the  cause  of  the  colour  of  certain 
triphenyl-methane  derivatives. 

In  order  to  produce  the  reaction  1  dissolve  some  pheuol 
in  commercial  formaldehyde  or  formalin  on  the  cover  of  a 
porcelain  crucible.  I  then  evaporate  at  low  temperature,  not 
quite  to  dryness,  and  add  concentrated  sulphuric  acid.  As 
far  as  examined  the  colour  reactions  with  the  various 
phenols  are  :  — 


I'll.-   Si, lid. 


The  Solution. 


Phenol 

Salicylic  acid 

Bagenol 

'  lh acrol .... 
Guaiacol  .... 

Res  'iv  in 

It  \  ill  Hquinone 
Thymol 

n-Naphthol ., 
(3-Naphthol .. 
Pyrogallol  ... 

Ha  'iniitein  . . 
Tannin 


Fuchsin  coloured 

i;  i  ; 

-Brown,  with  shade  of  Bordeaux. 

Orange  to  orange-red. 

\  i'lli't.  quickly  brownish-violet. 

Scarlet-red 

Brown ]#" 

Faintly  fawn-coloured  (due  to 
impurity  P  I. 

Green  . ... 

Green,  then  black '. 

Bed. 

Red,  then  in-own. 

No  reaction. 


Fuchsin-coloared. 

Fuchsin. 


Orange. 
Brown. 


Brown. 
Green. 


This  reaction  is  not  conGned  to  formaldehyde  but  is 
likewise  produced  by  other  aldehydes.  The  colours,  however 
differ  ;  for  instance,  phenol  aud  benzaldehyde  give  brown 
solid  and  brownish-yellow  solution.  While  we  may  there- 
fore use  formaldehyde  as  reagent  for  phenols,  we  may  use 
the  phenols  as  a  reagent  for  formaldehydes. 

The  journals  brought  us  lately  the  news  of  a  process  of 
weighting  silk  by  converting  the  sericiu  or  silk  "urn  into 
an  insoluble  body  by  means  of  formaldehyde.  I  have  em- 
ployed the  above-mentioned  reaction  for  the  purpose  of 
discovering  this  practice. 

White  silk,  when  treated  with  concentrated  sulphuric  acid 
in  the  cold,  does  not  exhibit  any  striking  reaction  The 
silk  becomes  at  first  yellow— so  does  the  solution,  then 
orange,  and  while  the  silk  is  dissolved  and  water  is  absorbed 
from  the  air,  the  solution  assumes  a  faint  violet  tint. 

If  the  silk  has  been  treated  with  formaldehyde  to  set 
the  sencin.it  becomes,  with  sulphuric  acid,  quickly  a  rich 
brown,  and,  after  standing  under  a  gradual  absorption  of 
water,  olive-green  to  green.  The  fibre,  although  losing  in 
cohesion,  seems  insoluble. 

Silk  treated  with  formaldehyde  and  then  repeatedly  and 
thoroughly  washed  with  hot  water  does  not  respond  to  the 
reaction. 
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Wool  reacts  likewise  becoming  a  rich  brown.     Also,  in 
t li i  —  cms.'.  «    ter   removes  the    possibility    of  obtaining    the 
Whether  the  test  will  he  applicable  for  the  dis- 
covery of  this  adulteration  will  depend  therefore  upon  the 

subsequent  treatment  of  the  silk. 

Dls.  i  -SIGN. 

Mr.  Wit.  Jay.  s.  1111:1  u  i. in  remarked  that  the  paper 
tended  to  illustrate  the  power  of  formaldehyde,  and  be 
bad  recently  noticed  that  it  bad  been  suggested  and  tried 
as  a  preservative  of  milk.  Although  very  poisonous,  it  was 
so  very  volatile  thai  il  was  supposed  the  milk  could  he  heated 
when  it  was  needed,  and  all  the  preservative  would  be 
given  oil'.  It  did  not  work  that  Kay.  Formaldehyde  stuck 
to  the  milk  after  it  was  put  in,  and  so  the  experiment  was 
considered  a  failure,  although  he  understood  some  people 

Still  Used  it. 


Obituarp. 


ALFRED  H.  MASON. 
(fir^t  chairman  of  tiik.  new  yop.k  section.) 
We  regret  to  announce  the  death  in  New  York  on  the  2nd 
November,  from  pneumonia,  of  Mr.  Alfred  Henry  Mason 
Mr.  Mason  was   so  well  known  to  members  of  the  drug 
trade  on  both  sides  of  the  Atlantic  that  the  announce- 
ment of  his  death  will  come  as  a  sad  shock  to  very  many 
circles  and  individuals.  He  was  not  registered  as  a  chemist 
in    Great  Britain,  but  was  a   pharmaceutical   chemist  of 
Quebec.      Horn   at    Newcastle,  in    Staffordshire,   ."il   years 
ago,  he  served  his  apprenticeship  with  .Messrs.  Marsi  ; 
Son,  of  Stafford.     Subsequently  he  managed  a  busini  ss 

in  Liveri I,  and  from  thence  be  passed  into  the  service 

of  Messrs,  Evans.  Son,  and  Co.  He  filled  various  posi- 
tions in  that  house  for  nearly  20  years,  and  in  1884 
took  up  his  residence  in  Montreal  as  the  manager  of  the 

ited  firm  of  Evans,  .Mason,  and  Co.  (Limited). 
He  next  became  associated  with  Messrs.  Seabury  and 
Johnson,  of  New  York,  and  from  1889  to  the  end  of  1SD-2 
he  conducted  the  English  business  of  that  firm,  in  the 
beginning  of  1893  he  went  to  New  York  to  undertake, 
in  association  with  Mr.  Seabury  and  Mr.  J.  M.  Peters, 
the  general  management  of  the  business  there,  including 
the  manufacturing,  which  had  grown  with  extraordinary 
rapidity.  lie  had  not  since  returned  to  this  country. 
Wherever  located- in  Liverpool,  Montreal,  London,  and 
New  York— Mr.  Mason  associated  himself  with,  and 
took  an  active  part  in,  the  work  of  the  pharmaceutical 
associations  of  the  city.  He  was  at  one  time  president 
of  the  Liverpool  Chemists'  Association, and  be  read  many 
before  that  body,  lie  was  t he  first  chairman 
of  the  New  York  Section  of  this  Society,  and  at  the 
time  of  his  death  was  Secretary  of  the  New  York 
College  of  Pharmacy.  He  was  to  !„■  found  at  all  phai 
macentical  meetings  and  discussions,  and  he  made  and 
kepi  hundreds  of  warm  friends.  The  cordial  esteem 
in  which  he  was  held  was  abundantly  evidenced  by 
the  large  gathering  of  wholesale  ami  retail  pharmacists 
who  joined  in  giving  him  a  dinner  at  the  Cafe  Koval 
to    bid    him    farewell    and   God  speed    "hen   he   last     left 

ountry  for  the  United  States.     To  ail  these,  and  to 
many   others,    the  loss  i  f  this  warm-hearted  and  versatile 

.1  is  a  painful  experience, associated  with  keen  regri  I 
that  a  life  which  always  si  i  med  so  full  of  activity  should 
have  been  so  suddenly   brought  to  a  close.      Mr.   Ma-on 
a  widow,  a  son,  and  two  daughters. 
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I.-PLANT,  APPAKATUS,  AND  MACHINERY. 

PATENTS. 

Filtering  Apparatus  [  Waste  '>//,  Ac.],  Impls.  in.  ('.Whit- 
field, Kettering.  Eng.  Pat.  19,968,  Oct.  23,  1895. 
Tuts  apparatus  consists  of  a  settling  tank  and  a  filtering 
chamber.  The  dirty  oil,  &c,  collected  from  the  bearings 
and  other  parts  of  machinery,  &e.,  is  fed  into  the  bottom 
part  of  the  former,  where  part  of  the  dirt  is  deposited.  It 
then  passes  up  through  the  settling  tank  and  then  throngh 
the  filtering  chamber.  The  clarified  oil  is  drawn  oil'  from 
the  bottom  of  the  latter.  The  claim  is  for  the  "  combination 
of  a  settling  tank  with  a  filtering  chamber."  Not  only  dirty 
oils,  but  other  liquids  may  be  filtered',  it  is  stated,  by  the 
use  01  -;icli  apparatus. — R.  15.  1'. 

Filtering  Material,  Impts.  in  the  Composition  and  Manu 
facture  o/\  A.  Smith,  London.  Eng.  Pat.  22,127, 
Nov.  20,  1895. 

Tut;  claim  is  for  the  construction  of  tilt-ring  blocks  c.i 
plates,  the  surfaces  of  which  consist  of  a  layer  of  a  compo- 
sition consisting  of  a  mixture  of  kieselguhr,  Komau  or 
Portland  cement,  or  both,  and  any  suitable  liquid,  and  the 
inner  parts  of  any  suitable  material  of  a  sufficiently  coarse 
or  porous  nature. — A.  S. 

Fats,  Oils.  Resins,  Sulphur,  Colours,  Tanning  Mutt  rials, 
([ml  flu-  like;  Impts.  in  or  relating  to  the  Extraction  ;>/'. 
Ir/  Mums  of  [Volatile  Solvents,  and  Apparatus  therefor. 

.1.   Merz,    Briton,     \ustria.      Eng.    Pat.    16,766,    .July' lis 

1896. 
Tin   removal  ol  the  last  traces  of  solvent  from  the  extracted 
material   is  BOUghl    in  this  process,  which  is  carried  out  in 
the   apparatus   illustrated   in   the   accompanying  diagram. 

li.  material  to  be  extracted  is  placed  in  the  vessel  />,  an  1 
the  solvent  allowed  to  flow  in  from  the  condenser  1  .through 
the  tube  (/.  The  solvent  then  Hows  through  the  tube  .,  to 
the  bottom  of  the  surrounding  vessel/,  and  is  here  again 
evaporated  by  means  of  the  heating  coil  g.  The  vapours 
rise  between    the   walls   of  the   vessels    l>  andy.hcatinf.Mlie 

contents  of  l>.  and  ulcus,,  at  the  worm  li ■     The  condensed 

solvent  flows  back  into  h,  extracts  the  material  further,  and 

•  Any  of  these  specifieat  urns  mav  be  obtained  by  post  by  remitting 
M.— the  price  now  fixed  for  all  specifications,  postage  included— to 
Sir  Henry  Reader  back,  Comptroller  of  the  Patent  Ollice,  South- 
ampton Buildings,  Chancery  Lane,  London,  W.< '. 
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flows  again  through  e  to/.  This  process  is  repeated  until 
it  sample  drawn  off  through  the  cock  ;'  shows  that  the 
exhaustion  of  the  material  is  complete.  The  condensing 
water  is   then  shut   off  from  the  worm  h.  and  strain  of  over 


^jf* 


100°  C.  allowed  to  flow  into  the  heating  cod  k.  This  has 
the  effect  of  converting  any  liquid  solvent  remaining  in 
the  exhausted  material,  into  vapour,  which  vapour  is  driven 
over  hy  steam.  The  steam  and  the  vapour  of  the  solvent 
are  condensed  in  the  condenser  c,  and  the  extract  is  finally 
drawn  off  through  the  cock  /. — A.  S. 

II.-FUEL.  GAS.  AND  LIGHT. 

Acetylene,  Explosive  Properties  of.     Berthelot  and  Vieillc. 
Comptes  rend.  123,  [14],  523—530. 

Acetylene  is  an  endothermic  compound,  the  decomposi- 
tion of  which  into  its  elements  produces  about  as  much  heat 
as  the  combustion  of  an  equal  volume  of  hydrogen.  Berthelot 
has  shown  that  it  can  be  caused  to  explode  by  the  action  of 
fulminate  of  mercury.  On  account  of  the  increasing  indus- 
trial importance  of  acetylene,  the  authors  have  investigated 
the  conditions  under  which  it  explodes  and  the  precautions 
which  should  be  observed  in  dealing  with  it. 

I.  Influence  of  Pressure. — When  the  pressure  is  constant 
and  equal  to  the  ordinary  atmospheric  pressure,  the  decom- 
position of  acetylene  does  not  tend  to  extend  beyond  the 
point  where  it  is  first  provoked  (whether  by  a  spark  or  by 
fulminate).  Maquenue  and  Dixon  have  published  interest- 
ing observations  on  this  point  (Comptes  rend.  121,  1895). 
But  under  pressures  of  two  atmospheres  and  beyond, 
acetylene  exhibits  the  properties  ordinarily  observed  in  the 
case  of  explosive  mixtures.  Even  if  the  decomposition 
In  simply  started  by  a  platinum  wire  heated  by  an  electric 
current,  it  is  propagated  throughout  the  whole  mass  of  gas. 

II.  Decomposition  of  Gaseous  Aceti/lene. — When  the 
decomposition  is  started  as  above  by  a  heated  wire,  the 
steel  tube  in  which  the  gas  is  contained  is  found  after  the 
explosion  to  be  filled  with  pulverulent  carbon,  and  the  gas 
in  it  is  found  to  be  pure  hydrogen.  The  decomposition 
takes  place  strictly  in  accordance  with  the  equation  — 

C2HS  =  C.,  +  H2. 

According  to  theory  the  temperature  attained  during  the 
decomposition  (at  constant  pressure)  should  be  2,750°  C, 
and  from  this  it  follows  that  the  final  pressure  should  be 
11  times  the  initial  pressure.  At  comparatively  low  pres- 
sures the  i  ooling  effect  of  the  walls  of  the  tube  is  so  great 


as  to  considerably  reduce  the  ratio  of  the  final  and  initial 
pressures;  e.g.,  when  the  initial  pressure  is  2-23  kilos. 
per  sq.  cm.  the  final  pressure  is  only  about  4-3  kilos,  per 
sq.  cm.  But  when  the  explosion  starts  at  21-13  kilos,  per 
sq.  cm.  the  ratio  of  the  final  to  the  initial  pressure  is  as  high 
as  10-13,  which  agrees  sufficiently  well  with  the  calculation. 
The  effect  of  the  higher  temperature  and  pressure  is  to 
increase  the  speed  of  decomposition  as  the  initial  pressure 
is  increased.  This  increase  is  very  rapid  as  we  approach  the 
pressure  at  which  acetylene  liquefies.  In  his  researches  on 
the  formation  of  ethers,  Berthelot  has  shown  that  this 
relation  is  general. 

III.  Decomposition  of  Liquid  Acetylene. — Decomposition 
js  propagated  in  liquid  acetylene  under  pressure  as  easily  as 
in  the  gas,  even  when  it  is  only  started  by  a  hot  wire,  and 
especially  when  the  volume  is  kept  constant,  as  in  a  steel 
cylinder.  But  blows  and  shocks  do  not  of  themselves  start 
explosions  in  such  receivers,  e.g.,  when  they  are  allowed  to 
fall  on  hard  surfaces.  Even  when  a  receiver  containing 
gaseous  acetylene  is  smashed  (e.g.,  a  steel  receiver  holding  a 
litre,  crushed  hy  a  weight  of  L'SO  kilos,  falling  from  a 
height  of  6  m.)  no  explosion  occurs.  Hut  when  similar 
receivers  containing  liquid  acetylene  are  smashed,  the  blow 
is  generally  followed  by  an  explosion  after  a  short  interval. 
This,  however,  is  nut  a  direct  effect,  but  is  clue  to  the  ignition 
of  the  explosive  mixture  of  acetylene  and  air  (probable  by 
sparks  caused  by  the  friction  of  pieces  of  broken  steel). 
Similar  results  have  been  observed  in  the  case  of  cylinders 
containing  hydrogen  under  great  pressure.  Gaseous  acety- 
lene (pressure  10  atm.)  contained  in  a  wrought -iron  bottle 
was  not  exploded  under  the  impact  of  a  ballwhieh  pierced 
one  side  and  dented  the  other  side.  An  iron  bottle  con- 
taining liquid  acetylene  was  shattered  to  pieces  when  an 
explosion  was  started  by  fulminate  of  mercury. 

IV.  Calorific  Effects. — Pictet  has  observed  an  explosion 
caused  by  the  action  of  a  small  quantity  of  water  on  an 
excess  of  calcium  carbide  in  a  closed  vessel.  Local  elevation 
of  temperature  may  produce  cumulative  effects,  first  causing 
formation  of  condensed  polymers  of  acetylene  (benzene, 
styrolene,  hydride  of  naphthalene,  &c.)  with  evolution  of 
heat,  and  finally  causing  such  ;m  elevation  of  temperature 
as  may  determine  an  explosion.  Too  rapid  condensation 
of  the  gas,  or  the  sudden  opening  of  a  stop-cock,  may  also 
cause  local  heating,  resulting  in  an  explosion. 

Finally,  the  authors  are  of  opinion  that  all  the  above- 
mentioned  risks  can  be  guarded  against  by  proper  care  in 
the  preparation  and  manipulation  of  the  gas,  and  that  they 
do  not  constitute  a  serious  bar  to  its  use  as  an  illuminating 
agent.— D.  E.  J. 

Acetylene  [Mixtures  with  Air],  Experiments  on  the  Com- 
bustion of.  K.  Le  Chatelier.  J.  l'harm.  Chim.  1S9G,  4 
313.  ' 

Mixtures  of  acetylene  and  air  containing  less  than  7-7 
per  cent,  of  the  combustible  gas  burn  with  a  yellow  flame, 
the  brightness  of  which  increases  with  the  proportion  of  gas. 
The  combustion  is  complete.  From  7-7  to  17-3  per  cent. 
the  flame  is  blue  ;  carbonic  oxide  and  hydrogen  are  formed 
in  addition  to  water  and  carbonic  acid.  At  17  ■  3  per  cent., 
part  of  the  gas  remains  unburnt  and  carbon  is  separated, 
which  with  proportions  above  25  per  cent.,  forms  a  black 
opaque  cloud. 

The  mixtures  containing  between  2-7  and  67  per  cent, 
of  acetylene  are  explosive  ;  mixtures  of  coal-gas  and  air  are 
not  explosive  until  the  former  reaches  8  ■  1  per  cent.  Acety- 
lene is  much  more  inflammable  than  other  gases,  even  than 
hydrogen,  the  temperature  of  ignition  being  about  500°. 
The  velocity  of  propagation  in  the  most  combustible  mix- 
tures, containing  from  5  to  15  per  cent.,  is  between  4  and 
s  in.  ;  at  25  per  cent,  it  falls  to  n-  )  m.  per  second,  and  at 
the  superior  limit,  65  per  cent.,  is  ouh  0-05  m.  In  mixtures 
corresponding  to  the  highest  velocity,  containing  8 — 10  per 
cent.,  the  flame  will  travel  in  tubes  of  1  mm.  but  not  of 
0-5  mm.  bore.  The  temperature  calculated  for  the  flame 
of  acetylene  burning  in  air  is  2,400°,  that  of  coal-gas  being 
1,900°.  The  separation  of  carbon  from  the  acetylene  flame 
may  be  overcome  by  burning  the  gas  under  considerable 
pressure  from  burners  with  a  fine  orifice,  or,  more  con- 
veniently, by  mixing  the  gas  with  its  own  or  twice  its  own 
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volume  of  air.  This  does  not  reduce  the  illuminating  power  ; 
the  use  df  in— 20  per  cent,  of  oxygen  would  be  preferable 
to  that  of  air.  To  obtain  these  mixtures,  the  principle  of 
in  Bansen  burner  might  be  used  to  obviate  the  storage  of 
mixtures.  Byreasou  of  its  low  temperature  of  ignition 
and  low  limit  of  inflammability,  acetylene  is  said  to  be 
particularly  suitable  for  small  gas  motors.— A.  C.  W. 

Acetylene  for  Lighting   Purposes,  Report  on  the  Prepara- 
tion  and  Use  of.     M.  Vieille.     J.  Pharra.  Chim.  1896, 
4,  315. 
The  French  commission  appointed  to  consider  this  ipiestion 

is  of   opinion  thai    installations  lor   the  production  of   

than  1()  cb.  m.  per  daj  should  be  placed  under  the  same 
regulations  as  applj  to  the  manufacture  of  coal-gas  for 
private  use.  Special  regulations  for  smaller  installations 
have  been  made.  From  the  experiments  of  Le  Chatelier 
(see  preceding  abstract),  mixtures  containing  3  per  cent,  of 
acetylene  must  be  regarded  as  readih  explosive.  The 
maximum  pressure  corresponding  to  complete  combustion 
in  the  case  of  acetylene  (the  mixture  contains  7  ■  8  per  cent.) 
is  S  kilos.,  in  the  case  of  coal-gas  ( !.")  per  cent.)  6  kilos. 

Experiments  in  which  steel  cylinders  containing  liquid 
acetylene  or  acetylene  at  10  atm.  pressure  were  subjected 
to  violent  blows  or  were  crushed  by  a  weight  of  230  kilos, 
falling  6  m.,  or  a  wrought-iron  bottle  was  pierced  by  a 
bullet,  proved  that  under  these  condition!  the  gas  does  not 
detonate,  though  the  rupture  of  the  cylinders  was  soon 
followed  by  the  explosion  of  the  mixture  of  acetylene  and 
air  formed. 

The  regulations  for  small  installation-  state  that  acetylene 
generators  must  be  placed  in  the  open  air.  and  not  in  cellars 
or  basements  ;  reservoirs  must  also  be  placed  m  the  open  air 
and  protected  from  the  direct  action  of  the  sun  ;  they  must 
be  officially  tested  at  a  pressure  double  that  at  which  the 
gas  is  to  be  stored,  if  this  is  less  than  lo  kilos.,  and  one 
and  a  half  times  as  much  if  the  pressure  is  to  exceed  15 
kilos.  The  cylinders  should  be  of  wrought  iron  or  very 
mild  steel,  testeil  at  250  kilos,  per  sq.  cm.,  the  test  bi 
made  every  three  years.  The  taps  must  be  protected  by 
covers  of  the  same  metal  as  the  cylinders.  The  weight  of 
the  empty  cylinder  and  its  full  charge  must  be  marked  on 
it :  the  charge  should  not  exceed  1  kil  >.  for  3  litres  capacity. 

-A.cfw. 

Coal,  Calorific  Valueof;  Calculation  bit  Dulong's  Method. 
\nh.     Bull.  Soc.  Chim.  15,  [Iff— 19],  1112—1116. 

In  a  former  communication  (Hull.  Soc.  Chim.  13,  820)  the 
author  showed  that  the  calorific  values  of  many  coals, 
ulntcd  bv  Dulong's  method,  agreed  closely  with  the 
results  obtained  by  combustion  in  Mahler's  bomb.  In  this 
paper  arc  given  tables  of  similar  results  in  the  case  of  coals 
which  in  the  hands  of  former  observers  had  shown  dis- 
crepancies between  the  calculated  and  the  observed  values. 
In  all  these  cases  the  agreement  is  very  close,  seldom 
amounting  to  0'  5  per  cent,  of  the  calorific  value.  Tables  of 
data  and  details  of  methods  are  given  in  the  paper. — J.  T.  1). 

Incandescent  Gas  Lights  [Influence  of  Composition  of 
Mantles'].  C.  Killing.  .1  fur  Gasbeleuchtung,  39,  [43], 
697. 
Mastles  mad.  of  thoria  emit  almost  no  light,  whereas 
those  consisting  of  98—99  per  cent,  of  thoria  and  2 — 1  per 
cent,  of  ccria  emit  a  brilliant  light,  owing  to  their  power  of 
converting  a  great  part  of  the  heat  of  the  dame  into  light. 
To  produce  this  effect  theoxides  need  not  be  in  "  molecular 
mixture,"  such  as  is  produced  on  mixing  two  solutions  ;  if 
a  previously  burnt  mantle  of  pure  thoria  is  dipped  into  a 
weak  ceria  solution  and  again  burnt,  the  same  effect  is 
i  btained.  A  brilliant  light  is  also  given  out  bj  a  mantle 
consisting  «f  thoria,  99*75  per  cent.,  and  uranium  oxide, 
o- 25  per  cent.  If.  however,  instead  of  ccria  or  uranium 
oxide  a  small  quantity  of  yttria  or  erbia  lie  added  to  a  thoria 
mantle,  its  illuminating  power  is  but  little  increased. 

0  e  author  believes  that  only  bodies  possessing  more  than 
one  degree  of  oxidation  are  capable  of  so  exciting  the 
illuminating  power  of  a  thoria  mantle,  and  concludes  that 
their  action  is  catalytic;  that  by  their  mere  presence  in 
small    quantity    they    act   probably  as  bearers   of  oxygen. 


Iridium,  platinum,  gold,  and  other  metals  can  also  act  as 
oxygen-bearers,  and  when  present  in  minute  quantity  in  a 

thoria  mantle,  very  considerably  increase  its  illuminating 
power.  All  metallic  oxides  which  exist  in  several  degrees 
of  oxidation  improve  the  light-emissive  power  of  a  thoria 
mantle,  but  these  oxides  (e.g.,  oxides  of  chromium,  iron, 
cobalt,  manganese,  molybdenum,  &c.)  are  too  quickly 
volatilise!  to  be  of  practical  value. 

These  conclusions  are  applicable  not  only  to  mantles 
having  thoria  as  a  basi-,  but  also  to  those  made  from 
zirconia  or  from  several  oxide-.  It  is  therefore  a  real 
chemical  action,  catalytic  in  character,  which  causes  the 
conversion  of  the  heat  rays  into  light  rays. — n.  B. 

Borneo  Coal.     Eng.  and  Mining  .1  ,  Nov.  7.  1896,  136. 

Si  •  under  Trad.-  Rep  .  page  837. 

Metallic  Carbides,  Study  oj     Forn    tionof  Hydro    irbons"]. 
11.  Moissau.     Proc.  Rny.  Soc.  60,  156. 

Nee  under  1  II.,  ;>fl;/e  797. 

PATENTS. 

[Hydrogen,  Carburetted  Hydrogen,  jrc]  An  Improved 
Method  or  Process  for  use  in  obtaining  Hydrogen  G 
i  \m  Water,  and  means  for  obtaining  by  the  aid  of  such 
Method  or  Process  Carburetted  Hydrogen  and  other 
Combinations  of  Hydrogen,  and  Apparatus  for  use  In 
sueli  Method  or  Process  J.  Green,  Wolverhampton. 
Eug.  Pat.  13,510.  July  13,  1895. 

\ tDiNG  to  claim,  hydrog   a  ga     is  obi  lined  from  « 

by  an  improved  process,  "  which  consists  in  burning  steam 
with  hydrogen  gas,  or  with  carburette  1  hydrogi  Q,  i  arbon 
monoxide  within  a  suital  ." — hi.  S. 

Fuel  [Briquettes'],  Imjiis.  in  thi  Manufactun  of.  ii. 
Ilavcraft.   Pontardulais,  G  Eng.  Pat.   18,156, 

Sept.  2s,  1895. 

ARTIFICIAL  and  ••practically  smokeless "  fuel  is  obtained 
by  mixing  small  anthracite  coal,  o  ISte  charcoal,  fine  coke, 
coke  breeze,  and  similar  waste  carbonaceous  materials  of  a 
non-bituminous  character  with  a  proportion  of  small  bitu- 
minous coal.  The  mixture  is  placed  in  a  number  of  very 
narrow  or  shallow  moulds,  which  are  stacked  in  a  series  of 
ovens  or  chambers,  into  which  heat  may  be  introduced 
direct  from  a  flue,  or  the  connecting  damper  may  be  closed 
and  the  work  performed  by  radiated  heat  alone.  By  this 
process  an  incipient  coking  of  the  bituminous  coal  takes 
place,  which  forms  the  cementing  or  cohesive  medium  in 
the  fuel.— K.  s. 

Incandescence  Bodies  Mantles]  for  Illuminating  Pur- 
poses, Impls.in  the  Manufactun  of  \V.  II.  YVheatley, 
London.     From  C.  Schmid,  Brussels.     line.  i>at.  18,263, 

Sept.  30,  Is'.'.'.. 

MANTLES  are  to  he  made  in  the  usual  way  by  impregnating 
a  suitable  fabric  with  aqueous  solutions  of  the  following 
salts,  the  fabric  being  afterwards  burned  off  as  usual  :  — 

I.  Lanthanum  nitrate,  60'0  pin-:  strontium  nitrate, 
lo  i.  ;   and  silver  nitrate,  o-2'i  parts. 

II.  Zirconium  nitrate,  lOO'O  parts:  strontium  nitrate, 
18*0 ;  and  silver  nitrate,  l  "5  pa 

III.  Zirconium  nitrate,  lOO'O  parts;  calcium  nitrate, 
l'iiii  :  and  uranium  nitrate.  0'5  parts. — H.  13. 

iVeio    Burner,    Blowpipe,    or    Bunsen     Lamp,    namely,  an 
Applianci  for  Burning  a  Mi    tun    of  Air  and  i, 
Inflammable     Vapours  for  the   Production   of  Intensi 
Incandescence    of  Mineral    Substances    employed    for 

Incandescent  (las  /.amps,  known  by  the  Wame  of"  Alter 

Lamps."  or"  ton  Welsbach,"  or  other  Analogous  Lamps. 

[Air  forced  in.]      J.   de  Brouwer,    Bruges,    Belgium. 

Eng.  Pat  20,697,  Nov.  1,  1895. 
1\  this  gas  burner  the  air  is  admitted  under  pressure  and 
draws  the  gas  or  inflammable  vapours  along  with  it,  this 
being  the  reverse  of  burners  at  present  in  use.  The 
apparatus  consists  of  a  cylindrical  tube,  swelled  out  or 
enlarged  at  its  base,  which  is  closed  by  a  diaphragm  at 
right-angles  to  the  length  of  the  lab..     Through  the  centre 
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of  the  diaphragm,  which  is  perforated  with  bole.-,  passes  the 
nozzle  of  the  pipe  admitting  air  under  pressure.  At  right- 
mgles  to  the  air-pipe  and  to  the  cylindrical  tube,  the  gas 
■  ipple  niters,  its  nozzle  beiug  in  proximity  to  the  nozzle  of 
the  air-pipe.  The  air  forced  in  through  the  1  liter  acts  as  in 
an  injector,   drawing   the  gas    with    it.  ga-   at  supply 

being  controlled  by  taps  or  regulators  in  the  usual  way 
The  Welsbaeh  mantle  or  other  incandescent  body  is  fitted 
to  the  other  end  of  the  cylindrical  tube  by  the  ordinary 
arrangement. — H.  IS. 

Incandescent  Vapour  Lumps,  Tmpts.  in.  J.  F.  C.  Jiirgens, 
Altona,  Germany,  and  A.  B.  Kisiritz,  Hamburg,  Germany. 
Eng.  Pat.  11,636,  May  28,  1896. 

An  apparatus  is  proposed  for  burning  petroleum  and  "liquid 
rich  in  carbon"  (as  distinguished  from  spirit),  so  as  to 
obtain  a  flame  applicable  to  incandescent  mantles  of  the 
oary  type.  Arranged  in  a  circle  arc  a  number  of  up- 
right tubes,  each  containing  a  wick,  the  lowi  r  ei  d  of  which 

lips  into  the  lamp  reservoir.  In  the  centre  of  the  wick- 
tubos  is  a  small  petroleum  suction-lamp,  whieb,  wheu  lit, 
heats  up   lie  whole  burner.     The  flame  of   this  small  lamp 

•  prevented  from  communicating  with  the  wicks,  which 
surround  it,  by  means  of  a  circlet  of  wire  gauze,  but  the  hot 
products  of  combustion  vaporise  the  petroleum  which  has 
been  sucked  up  by  the  wicks,  so  that  a  mixture  results  of 
petroleum  vapour,  the  burnt  gases  from  the  small  petroleum 
lamp,  and  the  excess  of  air  which  the  latter  has  drawn  in. 
A  further  quantity  of  hot  air  is  admitted  through  suitable 
openings  in  the  lamp  casing,  and  the  gases  are  then  intimately 
mixed  by  passing  through  a  serie.  ol  pet  rated  discs,  after 
which  the  mixture  is  burned  beneath  the  mantle  as  usual. 
The  air  supply-  to  the  outside  of  the  flame  is  previously 
heated  by  drawing  it  up  through  the  double  wall  of  the 
lamp.  By  means  of  a  glass  disc  in  the  wall  of  the  lamp,  the 
heating  flame  can  be  watched,  an  outside  metal  knob  serving 
to  increase  or  lessen  the  latter.  The  gallery  is  arranged  to 
-lide  up  and  down  on  the  burner,  so  that  the  gas  may  be  lit 
without  the  chimney  having  to  be  teken  off. —  II.  B. 

Incandescing  Bodies  or  Mantles  for  Lighting  Purposes. 
Impts.  in  the  Manufacture  of.  [Using  Crystalline 
Cerium  Compounds,  Ac]  N.  (  lar  •.  Roonstrasse,  Berlin, 
and  W.  Saulmann,  Potsdamerstrasse,  Berlin.  En:_r.  Pat. 
1-1,4-JS,  June  30,  1S96. 

The  light-emitting  capacity  of  ceria-thoria  mantles  is  not 
based  on  the  existence  of  a  compound  of  cerium-thorium 
oxide,  but  cerium   in  other  than   oxide  forn      •  ble  of 

brirging  the  oxide  of  thorium,  which  in  itself  does  not  emit 
light,  to  incandescence.  Compounds  of  cerium  oxide  with 
trivalent  elements,  such  as  arsenic,  antimony,  bismuth, 
boron,  and  vanadium,  have  the  same  effect  as  cerium  oxide. 
and  can  be  obtained,  by  solution,  in  a  crystalline  form 
upon  the  fabric  itself.  If,  for  example,  a  solution  of  cerium 
nitrate  be  mixed  with  a  solution  of  arsenic  acid,  the  mix- 
ture will  remain  clear  ;  if  it  is  boiled  or  steamed,  the  cerium 
arsenate    will   separate  as    a  white   crystalline  precipitate. 

The  patentee  manufactures  mantles  by  saturating  the  fabric 
with  a  solution  of  cerium  nitrate  and,  saw  arsenic  acid.     It 

-  then  dried,  whereby  arsenate  of  cerium  separates  in  an 
insoluble  form.  The  fabric  is  next  saturated  with  thorium 
nitrate,  dried,  and  burned  off  as  usual.  With  boric  acid, 
..r  acids  of  the  other  bodies  above  mentioned,  the  treatment 
is  the  same.  Instead  of  the  acids,  other  compounds  of 
boron,  &c.  may  be  taken  if  these  have  the  property  of 
depositing  from  solutions  in  a  crystalline  form.  Instead  of 
cerium,  other  rare  earths  or  their  mixtures  may  be  employed. 

— H.  B. 

Glow  Lamps  for  Burning  1raporised  Liquid  Fuel,  Impts. 
in.     F.  Schuchhardt,  Berlin.     Eng.  Pat.  14,392,  June  «9 

1896. 

In  this  device,  the  reservoir  of  liquid  fuel  (spirit,  petroleum, 
benzine,  Sc.)  is  divided  into  two  parts,  the  upper  part 
communicating  with  the  lower  by  means  of  a  tube.  From 
the  lower  container,  rises  a  pipe  (1),  wherein  the  liquid  is 
to  be  evaporated  in  order  then  to  he  carried  off  to  the 
burner,  which  is  at  the  tipper  end  of  the  pipe.  From  the 
same   container   also   rises,   alongside   pipe   (1),  a   much 


smaller  upright  pipe  (2),  serving  to  feed  a  heating  flame. 
Pipe  (2)  is  carried  up  to  about  the  top  of  pipe  (1),  is  then 
bent  and  carried  down,  and  is  bent  up  again  with  its  mouth 
directeil  upwardly,  so  that  when  p.  flame  burns  at  its  mouth 
the  flame  plays  upou  both  pipe  (1  |  and  pipe  (2)  When  a 
flame  has  been  applied  to  pipe  (2),  the  vapours  issuing 
from  its  mouth  ignite,  and  thereafter  evaporation  goes  on 
automatically,  the  "  head  "  of  liquid  in  the  upper  part  of 
the  reservoir  maintaining  the  level  of  the  liquid  in  (1)  and 
(2)  at  about  the  level  of  the  flame.  The  flame  issuing  from 
the  mouth  of  (2)  is  sufficient,  not  only  to  produce  enough 
Lras  for  itself,  but  by  heating  (1)  produces  enough  gas  in  it 
ipply  the  mantle-burner. — II.  B. 

' Incandescena  Bodies  [Mantles],  Impts.  relating  to  the 
Preparation  if.  W.  P.  Thompson,  London.  From  R. 
.1.  Kith-,  London,  and  F.  Mever  and  Co.,  Berlin.  Eng. 
Pat.  15,500,  July  13,  1896. 

i  i  in win  oxides  "  are  capable  at  high  temperatures  of 
takiDg  up  oxygen  and  yielding  the  same  again."  If  small 
quantities  (0"0o  to  O10  per  cent.)  of  these  "oxides  cf 
oxygen-conveying  bodies  "  in  a  state  of  extremely  fine  sub- 
division be  distributed  throughout  largtr  quantities  of 
refractory  (not  oxygen-conveying)  oxide-,  and  the  whole 
be  exposed  to  the  outer  surface  of  a  non-luminous  flame, 
simultaneous  reduction  and  oxidation  takes  place,  and  an 
intense  light  is  emitted.  The  patentee  makes,  in  the  usual 
way,  from  a  solution  of  the  salts  of  the  metals  mentioned, 
an  incandescence  maDtle  consisting  of  oxide  of  calcium, 
about  27"5  per  cent  .  oxide  of  zirconium,  about  723  per 
cent.,  along  with  the  "  oxygen-conveyors  "—oxide  of 
vanadium,  0-10  per  cent.,  oxide  of  ruthenium,  0"O5  per 
cent.,  and  oxide  of  rhodium,  0-05  per  cent.  He  claims  the 
use,  in  preparing  incandescence  bodies,  of  oxides  of 
rhodium,  ruthenium,  and  vanadium,  singly  or  combined,  in 
extremely  fine  division,  and  diffused  throughout  a  compound 
of  zirconia  and  calcium  oxide. — H.  B. 

/  ectrical  Glow  Lamps,  Incandescence  Body  for,  and 
Process  of  Manufacture  of  the  said  Body.  [Holloto 
Tubes.]  J.  F.  Bachmann,  A.  Vogt,  C.  C.  Weiner,  Dr.  J. 
Kirchner,  and  A.  Konig,  Vienna.  Eng.  Pat.  18,628, 
Aug.  -2,  II 

In  lieu  of  the  ordinary  filaments,  the  incandescence  bodies 
for  glow  lamps  are  made  cf  an  intimate  mixture  of  graphite 
or  retort  carbon  and  non-conducting  refractorv  oxides 
(oxide  of  magnesium,  calcium,  or  of  chromium),  or  silicic 
acid  or  alumina,  reduced  to  powder  and  intimately  mixed 
together,  first  in  the  dry  state,  and  then  in  a  kneading 
machine  with  heat,  and  the  addition  of  some  binding  agent, 
such  as  gum  or  tar.  Whilst  hot,  the  mass  is  pressed  into 
the  desired  hollow  form — say  tubes  of  3  mm.  in  diameter. 
These  tubes  are  cut  into  suitable  lengths,  hardened  in  the 
air,  and  are  then  embedded  in  graphite  in  a  crucible,  which 
is  healed  to  incandescence  for  4$  hours,  either  in  a  gas  blow- 
pipe flame  or  in  an  electric  furnace.  Connection  is  made 
with  the  platinum  or  nickel,  leading  in  wires,  by  means  of 
middle  contact  pieces  formed  of  small  tubes  of  carbon, 
burnt  after  being  moulded  into  shape,  and  then  inserted 
into  the  unburnt  incandescence  body  and  raised  to  incan- 
descence with  it. —  G.  H.  R. 

Acetylene  Gut.  An    Improved  Method  of  and  Apparatus 

fir    Generating    u?id    Regulating    the    Consumption    of'. 

J.  C.   Bayley,  Bournemouth.     Eng.  Pat.  19,771,  Oct.  21, 

1895. 
Ax  apparatus   for  the  production  and  supply  of  acetylene 
gas,  consisting  of  a  gas  generator,  with  removable  perforated 
trays,  in  combination  with  a  water  tank. — A.  S. 

Acetylene  Gas,  Impts.  in  Apparatus  for  Generating. 
[Automatic  Valve.]  J-  H.  Exley,  Huddersfield.  Eng. 
Pat.  20.453,  Oct.  30,  1895. 

The  combination  with  an  acetylene  gas  apparatus,  of  a 
valve  located  in  the  gas  passage  from  the  generator  to  the 
holder,  and  adapted  to  close  automatically  when  a  definite 
quantity  of  gas  is  stored  in  the  holder,  and  remain  closed 
until  such  quantity  of  gas  is  more  or  less  consumed.  (See 
Eng.  Pat.  12,344,  1895  ;   this  Journal,  1S9G,  531.)— A.  18. 
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Acetylene    Gas,    Impls.    in    Apparatus  for    Generating. 
Conner  ed    Generators.']      J.    II.    Exley,  lluddersfield. 
Pat.  20,727,  Nov.  2,  1895. 

The  patentee  claims  the  construction  and  arrangement  of 
acetylene  gas  apparatus,  whereby  a  second  generator  may 
be  automatically  brought  into  operatic  u,  and  also  the  com- 
!  luiion  with  acetylene  gas  apparatus  of  two  check  valves 
in  the  gag  passages.  (See  Eng.  Pat.  12,344,  1895;  this 
Journal,  1 S96,  531.)— A.  S. 

Gas  [Acetylene],  Apparatus  for  Automatically  Generating. 
(i.  Webb,  Kennington,  and  W.  Kelly,  Finsbury  Pave- 
ment, E.C.     Eng.  Pat.  5905,  March  17,  1896. 

The  apparatus,  for  generating  acetylene  from  calcium 
carbide  by  the  action  of  water,  and  for  stopping  the  pro- 
duction thereof  when  the  gas  pressure  increases,  consists  of 
two  cylinders.  The  first  or  generating  cylinder  has  a. 
central  tube  open  at  both  ends,  au  inner,  removable  recep- 
tacle for  calcium  carbide,  and  a  close-fitting  cover.  It  is 
connected  to  the  second  cylinder,  or  gas  holder,  by  two 
short  tubular  connections  having  valves,  one  connection 
being  above  the  carbide,  the  other  near  the  bottom.  The 
second  cylinder  is  about  twice  the  height  of  the  first.  It  is 
divided  into  an  upper  chamber  open  to  the  air,  and  a  lower 
closed  one.  The  upper  chamber  contains  water,  which 
flows  down  a  tube  to  the  bottom  of  the  lower  compartment, 
and  thence  through  the  lower  eonuection  to  the  carbide. 
The  gas  generated  passes  through  the  upper  connection  to 
the  lomr  compartment, and  thence  through  a  valved  tube 
for  use.  If  the  valve  is  closed,  the  pressure  of  gas  accumu- 
lates in  the  generator  and  in  the  top  of  the  lower  compart- 
ment, and  drives  the  water  from  both  to  the  upper 
compartment,  thereby-  stopping  the  action  of  the  generator. 

—  K.  S. 

Acetylene,   An    Apparatus  for   Automatically  and  Safely 

Generating    and     Storing.      [Ball-    or     Float-Valve.] 

E.Appleby,    Leyton,  ami  11.  F.   Harris.  London  Fields. 

Eng.  Pat.  5976,  .March  17.  1896. 

The   combination    of  a  ball    or  float  with   a  cock   or  valve 

placed  in  the  pipe  admitting  g  s   from  the   gas  generator  to 

the  gas   holder,  which  shall   at  the  proper  time  cut  off  the 

supply  of  gas  from   the  generator  into  the  holder. — A.  S. 

Acetylene  das,  Tmpts.  in  [Automatic]  Apparatus  for 
Producing.  V.  P.  .1.  Ackermann,  Marseilles,  France. 
Eng.  Pat.  14,278,  June  27,  1896. 

The  apparatus  is  arranged  so  that  the  generation  of  the 
is  regulated  automatically  according  to  the  amount 
consumed.  It  comprises  a  gas  holder  ]!,  a  water  cistern  C 
connected  with  the  gas  holder  by  the  tube  E,  and  one  or 
more  gas  generators  A,  each  connected  with  the  gas  holder 
by  two  tabes  a,  e,  arranged  at  different  levels.     The  water 


i-  -applied  to  the  generator  through  the  gas  holder  B  and 

tube  e,  and  the  r  *-  generated  passes  through  the  tube  a  to 

-   holder.     The  supply   of  water  is   automatically  cut 


off  when  the  gas  is  generated  in  sufficient  quantity  to  force 
the  water  in  the  holler  li  below  the  level  of  the  tube  e. 
When  two  (or  more)  generators  are  employed,  the  connec- 
tions are  such  that  the  second  comes  into  u-e  after  (he 
first  has  been  exhausted.  A  generator  divided  into  com- 
partments arranged  to  act  on  the  same  principle  is  also 
described.-    R.  A. 

Acetylene  Gas,  Apparatus  for  Production  of.  K.  Iladdan, 
Strand.  W.C.  From  A.  Boter,  Barcelona,  Spain.  Eng. 
Pat.  16,345,  July  23,  1896. 

The  gas  generator  i-  provided  internally  with  a  water 
reservoir,  and  above  this  reservoir  with  a  number  of  shelves, 
on  each  of  which  a  parcel  containing  "  a  determined  quan- 
tity "  of  calcium  carbide  is  placed.  Above  these  shelves  is 
arranged  a  revolnble  arm  or  lever,  which  is  connected 
through  pawl  and  ratchet  mechanism  to  the  bell  of  the 
gasometer,  so  that  as  the  bell  sinks,  the  arm  is  rotated,  an 
pushes  off  one  of  the  parcels  ()f  the  carbide  into  the  water. 
The  parcels  may  be  replaced  by  tipping  boxes,  &c.,  the 
fastenings  of  which  are  released  by  the  rotating  arm. — 1\.  A. 

Acetylene   Gas,  Imjits.  in  the  Production  of,  and  in  the 

Means  or  Apparatus  employed  therein.  A.   J.   Boult, 

111,  Hatton   Garden,   Middlesex,     From  F.    Alexandre, 
Paris.     Eng.  Fat.  16,728,  July  28,  1896. 

The  gas  is  produced  by  the  action  of  m  tisture  or  aqueous 
vapours  on  carbide  of  calcium  »  ithout  bringing  the  latter  into 
direct  contact  with  the  liquid.  The  carbide  is  placed  in  a 
porous  receiver,  which  is  provided  with  a  suitable  tap  and 
burner,  and  is  surrounded  by  another  receiver  filled  with 
sponge,  &c.  The  water  is  fed  to  the  outer  receiver  by 
means  ot  a  siphon,  and  the  vapours  given  off  from  the 
liquid  pass  through  the  porous  receiver  and  decompose  the 
carbide.  The  gas  is  produce, 1  as  long  as  consul! 
takes  place  and  the  saturation  of  the  absorbent  mass  is 
sufficient,  but  the  action  ceases  when  the  consumption  of  th< 
gas  ceases,  in  consequence  of  the  pressure  of  accumulated 
gas  effecting  the  expulsion  of  the  liquid  from  the  abs 
material. — Li.  A. 

Acetylene  das.  Apparatus  fur  Generating.     W,  C.  Clarke. 
New  York.      king.  Pat.  17,450,  Aug.  7.  1896. 

The  apparatus  comprises  a  tubular  generating  chamb  r 
having  removable  end  caps,  a  water  vessel  adapted  to  be 
inserted  in  the  chamber  above  the  charge  of  carbide,  a 
valve  in  the  water  vessel,  ami  a  projection  on  one  of  the 
end  caps  operating  to  open  the  valve  as  the  cap  is  secured 
in  place.  By  this  means  the  water  is  not  brought  into 
contact  with  the  carbide  until  the  chamber  is  closed,  so  that 
no  gas  can  escape.  —  1!.  A. 

Fluid  Hydrocarbons  [Spi'ay  -  Jet],  Apparatus  for  the 
Burning  of,for  Lighting  and  Heating  Purposes  ,•  Impts. 
in  and  relating  to.  J.  McL.  McMurtrie,  21,  Prince's 
Street,  Pollokshields,  Glasgow,  and  Lucal,  Ltd.,  121,  West 
George  Street,  Glasgow.     Eng.  Pat.  21,089,  Nov.  7.  l^'j.'>. 

These  improvements  are  applicable  to  the  apparatus 
described  in  Eng.  Pat.  16,701,  Sept.  5,  18M  (this  Journal. 
1894,  937),  granted  to  J.  M.  McMurtrie,  wherein  steam  or 
the  vapour  of  light  hydrocarbon  oii  is  projected  through  a 
central  jet  or  nozzle,  which  is  surrounded  by  an  annular 
chamber  containing  Quid  hydrocarbon.  The  latter  i-  thus 
"  atomised  "  and  passes  to  the  burner.  The  fluid  hydro- 
carbon is  raised  to  the  annular  chamber  from  the  tank 
containing  it  by  means  of  compressed  air. 

According  to  the  present  invention,  instead  ol  forcing  the 
oil  up  to  the  burner  from  the  tank  by  pressure  of  air,  the 
injector  action  of  the  steam,  air.  or  hydrocarbon  vaponr  is 
utilised  to  draw  up  the  oil.  The  oil  supply  pipe  from  the 
tank  is  connected  w  ith  a  tube  extending  from  and  concentric 
with  the  central  nozzle  through  whicb  the  steam  or  vapour 
issues,  so  that  the  rush  of  tie  latter  produces  a  partial 
vaciiu.n,  and  fhe  oil  s  >  drawn  np  is  convert,' 1  into  spi 
means  of  the  jet.  Three  simple  form-  of  nozzle  are 
described.— II.  II. 
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Manufacture  of  Gases  [Oxygen  and  Hydrogen,  by  Solar 
Heat],  Impts.  in  the.  W.  Culver,  \Yashington,  U.S.A. 
Eng.  Pat.  21,468,  Nov.  12,  1895. 

This  decomposition  of  water  into  hydrogen  and  oxygen  by 
the  action  of  concentrated  solar  rays  in  presence  of  finely 
divided  iron  is  claimed,  and  apparatus  for  effecting  this 
described. — K.  B.  P. 


Artificial  Fuel  [Briquettes],  A  New  Adhesive  and  Agglu- 
tinating Substance  for  Use  in  Making.  A.  Zendroni. 
St.  George's  Avenue,  London.  Eug.  Pat.  2993,  Feb.  10, 
1896. 

The  following  materials  are  introduced  into  a  rotating 
steam-jacketed  cylinder  kept  at  a  temperature  of  about 
200°  C. : — 500  kilos,  of  pitch,  50  kilos,  of  resin,  100  kilos, 
of  naphthalene,  100  kilos,  of  calcium  carbide,  50  kilos,  of 
lime,  and  800  kilos,  of  well-ground  coal.  The  mixture  is 
used  as  the  agglutinating  material  in  the  manufacture  of 
briquettes.— R.  S. 

Automatically  Producing  and  Burning  Vapour,  Impts.  in 
and  relating  to  Apparatus  for,  from  Oils  and  Hydrocar- 
bons.     B.  A.   Poitrimol,   Bans.     Eng.  Pat.  9366,  May  2, 

1896. 

Refeks  to  Eng.  Pat.  0245  of  1895  (this  Journal,  1896, 
344).  A  heavy  or  light  oil  or  hydrocarbon  is  caused  to 
pass  to  a  vaporiser,  either  by  capillarity  with  the  aid  of 
wicks,  or  by  causing  the  liquid  to  traverse  a  filter-box  by 
the  aid  of  pressure,  or  by  the  aid  of  an  apparatus  for  regu- 
lating the  feed  proportionately  to  the  quantity  of  gas 
consumed  by  the  burner,  and  for  resisting  counter  pressure. 
The  vaporiser  is  heated  at  first  by  any  suitable  means,  but 
after  the  process  is  once  started,  it  is  heated  by  the  flame 
from  the  burner  only.  The  vapour  formed  is  conducted  by 
one  or  more  tubes  through  the  tube  leading  to  the  burner. 
whereby  it  is  superheated.  It  then  escapes  through  a  jet  in 
the  centre  of  the  tube  leading  to  the  burner,  and,  passing  to 
the  latter,  carries  with  it  a  sufficient  quantity  of  air,  with 
which  it  intimately  mixes,  to  form  carburetted  air,  before  its 
arrival  in  the  burner.  For  feeding  with  liquid  a  series  of 
such  burners,  a  flexible  feeding  tube  is  placed  in  the  liquid 
reservoir,  and  the  free  end  of  it  may  be  raised  out  of  or 
lowered  into  the  liquid  at  will,  so  as  to  stop  or  start  the 
flow  thereof  to  the  burner.  An  inclined  pipe  upon  which 
the  several  parts  of  the  apparatus  are  branched,  leads  from 
the  reservoir,  and  the  branches  are  also  connected  to  another 
lower  and  smaller  reservoir  by  means  of  a  second  inclined 
pipe,  with  the  object  of  emptying  the  pipes  thereinto  when 
the  feed  has  been  arrested,  and  of  obviating  leakage. —  R.  S. 

Vaporising  and  Binning  Liquid  Fuel  [Liquid  Blow-Pipe 
Burners],  Impts.  in  Minns  for.  G.  Shenton,  London, 
and  1).  A.  E.  de  Villepigue",  Paris.  Ens.  Pat.  16,425, 
July  24,  1896. 

A  blo~w-pipe  burner  is  used,  intended  to  transform  into 
vapour  and  to  burn  in  this  state  and  at  a  high  tempera- 
ture, essences,  mineral  oils,  and  liquid  hydrocarbons  in 
general.  This  apparatus  consists  of  a  vaporising  chamber 
or  tube,  preferably  horizontal,  which  is  heated  to  start 
the  process,  by  a  lamp  beneath.  It  is  connected  at  one 
end  with  an  overhead  liquid  receiver  by  a  tube  of  small 
diameter,  helically  wound  for  some  distance.  The  liquid 
passes  from  this  tube  through  narrow  passages,  which  can 
be  shut  by  an  external  screw,  and  enters  the  vaporising 
chamber.  It  escapes,  as  vapour,  under  pressure,  from 
the  other  end  of  the  chamber  to  a  burner  provided  with 
tubular  passages  and  a  plug  perforated  along  its  axis  and 
terminating  in  a  capillary  tube  forming  the  actual  jet.  A 
tube  of  about  the  same  diameter  as  the  vaporisation 
chamber,  is  fixed  on  the  end  of  the  burner,  and  is  formed 
with  openings  for  providing  air  for  combustion,  and  at  the 
end  remote  from  the  burner  with  a  converging  cone.  The 
latter  in  use  becomes  red  hot,  and  the  heat  is  conducted 
back  to  the  chamber,  whereby  the  liquid  is  vaporised  with- 
out applying  external  heat.  The  flame  is  extinguished  by 
shutting  off  the  supply  of  liquid. — R.  S. 


Illuminating  Gas  [Carburetted  Water-Gas, 8[c.],  Impts.  in 
the  Treatment  of.  .1.  X.  Knapp.  Omaha.  Nebraska. 
Eng.  Pat.  17,729,  Aug.  11,  1896. 

This  invention  relates  to  the  removal  or  extraction  of  tar, 
condensible  vapours,  &c.,  from  illuminating  gases,  such  as, 
for  example,  carburetted  water-gas.  The  gas  is  first  cooled 
to  about  125°  F.,  to  condense  the  tar,  &o„  and  is  then 
passed  through  a  centrifugal  wheel,  which  causes  it  to 
impinge  on  baffle  plates  arranged  to  separate  the  tar,  &c. 
The  centrifugal  wheel  may  also  act  as  an  exhauster  to 
draw  the  gas  from  the  generator. — R.  A. 


EL— DESTRUCTIVE  DISTILLATION, 
TAR  PRODUCTS.  Etc. 

Kerosene  Shale  of'  New  South  Wales.  C.  E.  Bertrand. 
Comptes  rend.  123,  [16],  615—617. 
As  a  rule  the  Australian  boghead  deposits  consist  of  the 
remains  of  a  single  alga,  I^einschia  australis,  the  sole 
exception  being  that  of  Doughboy  Hollow,  where  Pila 
australis  is  also  present,  although  only  to  the  extent  of 
some  9  per  cent.  At  the  period  of  deposition  the  algae 
developed  rapidly  and  formed  immense  quantities  of 
gelatinous  material,  which  subsided,  enveloping  the  thalla 
along  with  a  number  of  coccoidal  bodies,  such  as  minute 
vegetable  detritus,  spores,  and  pollen.  The  satiny  appear- 
ance of  the  shale  is  due  to  this  gelatinous  matter,  which  has 
become  changed  into  a  yellow  transparent  body  of  vitreous 
and  lustrous  fracture,  contrasting  with  the  dull  coal  from 
the  underlying  humic  material.  Beyond  traces  of  borings 
through  the  substance  of  the  gelatinous  material  of  the 
thalla,  no  indications  of  baeterial  agency  have  been 
detected. 

The  boghead  at  Hartley  is  less  rich  in  gelatinous  matter, 
4lj — 54  pLr  cent,  instead  of  84  to  91  per  cent.,  and  this 
decreases  in  the  upper  layers  to  about  1"5  per  cent.,  so 
that  spores,  pollen,  humified  detritus,  and  mineral  matters 
preponderate,  forming  a  sporopolleniferous  shale  instead  of 
an  algic  coal.  The  Reinschia  are  present  in  smaller 
quantity  and  less  mature  condition,  and  in  the  casing  a 
foot  above  the  boghead  the  gelatinous  matter  is  only  one 
millionth  part  of  the  amount  found  in  the  boghead  itself. 

The  spores  and  pollen  were  derived  from  a  very  few 
species  of  plants,  but  their  deposition  was  continuous 
during  the  formation  of  the  coal,  and  gave  rise  to  yellow 
lamellae  in  the  mass;  their  proportion  amounts,  however, 
to  only  about  J  per  cent,  of  the  mass  in  the  upper  layers 
of  boghead.  The  vegetable  matter  already  in  a  humified 
condition  at  the  time  the  boghead  was  formed,  constitutes, 
accordin"  to  the  degree  of  alteration  sustained,  soft 
charcoal,  or  (if  less  modified)  has  absorbed  bitumen  and 
formed  a  bright  coal,  both  these  conditions  being 
encountered  side  by  side. 

The  bituminous  matter  has  undergone  but  little  con- 
densation. By  infiltration,  subsequent  to  the  deposition  of 
the  gelatinous  mass,  it  penetrated  and  filled  all  the 
interstices  formed  therein,  and  thus  came  into  contact  with 
substances  it  was  able  to  impregnate  and  colour. 

Considerable  shrinkage  of  the  thalla  is  observed  in  all  the 
specimens  from  these  shales,  those  found  in  the  Hartley 
deposit  being  only  between  l/24th  and  l;12th  of  their 
original  volume. — C.  S, 

Metallic  Carbides.  Study  of  [Formation  of  Hydrocarbons], 

H.  Moissan.  Proe.  Roy.  Soc.  60,  156—160. 
In  this  paper  an  account  is  given  of  the  metallic  carbides 
obtained  in  the  electric  furnace  devised  by  the  author.  At 
the  hi<rh  temperature  obtained,  the  metals  gold,  bismuth, 
lead,  and  tin  do  not  dissolve  carbon ;  liquid  copper  takes  op 
a  very  small  proportion,  though  sufficient  to  change  its 
properties,  such  as  malleability ;  silver  at  its  boiling  point 
dissolves  a  small  quantity  of  carbon,  which  separates  on 
cooling  in  the  form  of  graphite.  This  melt  of  silver  thus 
obtained  possesses  the  curious  property  of  increasing 
instead  of  decreasing  in  volume  in  passing  from  the  liquid 
into  the  solid  state. 
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A  large  numbei  <>(  metals  combine  with  carbon,  under  the 
conditions  studied,  to  form  definite  crystalline  compounds. 
Tims  the  alkaline  and  alkaline  earth  metals  yield  Bubstances 
of  general  formula  CM'.,  or  CM",  decomposed  on  contact 
with  cold  water,  quantitatively  into  the  hydrate  and 
acetylene.  The  aluminium  compound,  C3A14,  which 
crystallises  in  hexagonal  lamina;,  yields  methane  when 
imposed  with  water ;  while  those  of  the  cerium  group  of 
metals  of  composition  CM'  yield  a  mixture  of  acetylene 
and  methane;  while  those  of  manganese,  CMn.,.  and  uranium, 
(1    ,  give  mixtures  of  methane,  hydrogen,  and  ethylene. 

The  second  class  of  carbides.sucn  as  those  of  molybdenum, 
tungsten,  and  chromium,  which  form  opaque  crystals  with 
metallic  lustre,  are  not  decomposed  by  water  at  ordinary 
temperatures. 

The  author  considers  that  the  decomposition  of  these 
carbides,  with  formation  of  hydrocarbons,  generally 
gaseous,  but  iu  some  cases  liquid  or  solid,  may  serve  to 
explain  the  formation  of  petroleum  and  of  asphalts,  as  also 
of  various  volcanic  phenomena. — V.  H.  V. 

Mi  thylatcd  Spirit. 
See  under  Trade  Rep.,  page  838. 

PATENT. 

Coal-Gas,  Tmpts.  in  the  Manufacture  of.    J.  T.  Thomas, 

Bisham,   Berks,   and  A.  V.  Hunt,  Upper  Thames   Street, 

London.  Eng.  l'at.  18,395,  Oct.  2.  1895. 
Is  order  to  utilise  the  tar  produced  in  the  distillation  of  the 
cool,  that  tar,  collected  in  the  usual  way,  is  mixed  with  a 
suitable  proportion  of  inert  matter,  such  as  fine  house-ashes, 
flue  asb,  and  dust  from  furnaces.  &e.,  and  the  mixture  is 
subjected  to  distillation  in  the  retorts  along  with  the  usual 
coal  from  which  the  gas  is  produced. —  R.  A. 

IV.-COLOURINa  MATTERS  AND  DYES. 

The   Action  of  Light    upon    Dyed    Colours.      Report   of 

Committee,  consisting  of  Prof.  T.  E.  Thorpe  (Chairman), 

Prof.    J.   J.  Hummel   (Secretary),   Dr.   YV.  II.   Perkin, 

Prof.  W.  J.  Russell,  Captaiu  Abney,  Prof.  W.  Stroud,  and 

Prof.  R.   Meldola.    (Drawn  up  by  the  Secretary.)     Read 

before   the  British   Association   (Section   B),    Liverpool 

Meeting,  1896.     (See  this  Journal,  1894,  803—807.) 

Dosing  the  past  year  (1895-96)  the  work  of  this  Committee 

has  been  continued,  and  a  large  number  of  wool  and  silk 

patterns,  dyed  with  various   natural   and  artificial   blue  and 

green  colouring  matters,  have  been  examined  with  respect 

to  their  power  of  resisting  the  fading  action  of  light. 

The  general  method  of  preparing  the  dyed  patterns. 
and  the  manner  of  exposing  them  under  glass,  with  free 
access  of  air  and  moisture,  were  the  same  as  already 
adopted  in  previous  years. 

The  thanks  of  the  Committee  are  again  due  to  James 
A.  Hirst,  Esq.,  in  whose  grounds  the  patterns  were  exposed 
at  Adel,  near  Leeds. 

Bach  dyed  pattern  wa'  divided  into  six  pieces,  one  of 
which  was  protected  from  the  action  of  light,  while  the 
others  were  exposed  for  different  periods  of  time.  These 
"periods  of  exposure"  were  made  equivalent  to  those 
adopted  in  previous  years  by  exposing,  along  with  the 
patterns,  special  series  of  "  standards,"  dyed  with  the  same 
colouring  matters  as  were  then  selected  for  this  purpose.  The 
standards  were  allowed  to  fade  to  the  same  extent  as  those 
which  marked  off  the  "fading  period  "  in  previous  years, 
before  being  renewed  or  before  removing  a  set  of  dyed 
patterns  from  the  action  of  light.  The  patterns  exposed 
during  the  past  year  are  therefore  comparable,  in  respect  of 
the  amount  of  fading  action  to  which  they  have  been 
submitted,  with  the  dyes  already  reported  upon. 

The  patterns  were  all  put  out  for  exposure  on  July  19, 
1895,  certain  sets  being  subsequently  removed  on  the 
following  dates  : — August  12,  September  3,  September  20, 
189."i  i  April  1,  July  9,  1K9G.  Of  these  five  "periods  of 
exposure"  thus  marked  olT.  periods  l,  2.  3  were  equivalent 
to  each  other  in  fading  power,  whereas  periods  I  and  5 
were  each  equivalent  to  four  of  the  tirst  period  in  this 
respect  ;    heme   five    patterns   of   each    colour   have   been 


submitted  respectively  to  an  amount  of  fading  equal  to 
one.  two,  three,  seven,  and  eleven  times  that  of  the  first 
'•fading  period"  selected — vi/..  duly  19  to  August  12, 
1895. 

The  dyed  ami  faded  patterns  have  been  entered  in 
pattern-card  books  in  such  a  manner  that  they  can  be 
readily  compared  with  each  other. 

The  following  tables  give  the  general  result  of  the 
exposure  experiments  made  during  the  year  1895-96,  the 
colours  being  divided,  according  to  their  behaviour  towards 
light,  into  the  following  five  classes: — Very  fugitive, 
fugitive,  moderately  fast,  fast,  very  fast. 

The  initial  numbers  refer  to  the  order  of  the  patterns  in 
the  pattern  books.  The  S.  and  J.  numbers  refer  to  Sehultz 
and  Julius's  "  Tabellarische  Uebersicht  der  kunstlichen 
organischen  Farhstoffen." 

In  the  case  of  colouring  matters  requiring  mordants, 
the  particular  mordant  employed  i-  indicated  in  brackets 
after  the  name  of  the  dyestuft'. 

Blue  Colouring  Matters. 
Class  I. — Very  Fugitive  Coloubs.     (Wool.) 

Many  of  the  colours  of  this  class  have  faded  so  rapidly 
that  at  the  end  of  the  first  "fading  period"  (July  19  to 
August  12,  1895)  only  a  very  faint  colour  remains,  and  at 
the  end  of  the  fifth  period  (one  year)  all  traces  of  the 
original  colour  have  disappeared,  the  woollen  cloth  beiug 
either  white  or  of  a  yellowish  or  greyish  appearance. 

Triphenylmethane  Colours. 

Wool  Book  IX. 
Basic  Colours : — 

10.  Victoria  Blue  R.     Constitution  not  published. 

1 1.  New  Victoria  Blue  B.     Constitution  not  published. 

12.  Victoria   Ulue   B.      Hydrochloride   of  phenyl-tetra- 

methvl-triamido-diphenvl-a-iiaphthyl-earbinol.      S. 
and.I.  274. 

13.  Night    Blue.      Hydrochloride   of  ;)-tolvl-tetra-etbyl- 

triamido-dipheuyl-a-naphthyl-carbinol.     S.  and  J. 
275. 

14.  Victoria  Blue  4R.     Hydrochloride  of  phenyl-penta- 

methvl-triamido-diphenyl-anaphthyl-carbinol.      S. 
and  J.  276. 

Safranine  Colours. 

Basic  Colours : — 

24.  Neutral  Blue.     Phenyl  -  dimethyl  -  />  -  amido  -  pheno  - 
naphthazonium  chloride.      S.  and  .1.  H54. 

O.razilie  Colours. 
Acid  (  'olours  : — 
y.  Gallanilic    Indigo   PS.     Sulphonated   product   of   the 
action    of   aniline    on    gallocyanine  -  anhydride - 

anilide. 
24.   Fluorescent    Blue.      Ammonium   salt  of  tetra-brom- 
resorufin. 
Basic  <  'olours  : — 

5.    Capri     Blue    GON.      Dimethyl-tolvl-ammonium-di- 
methyl- amido  phenoxazine  chloride, 

7.  Cresyl  nine  2BS.     Dimethyl-tolyl-amnionium-amido- 

phenoxazine  chloride. 

19.  Nile    Blue.        l>imethvl-phenyl-ammonium-o-amido- 

naphthoxazinc  chloride.     S.  and  J.  344. 

20.  New    Methylene   Blue    GG.      Dimethyl-phenv  1-am- 

monium-dimethyl-amido-napbthoxazine  chloride. 

Thiazinc  Colours. 
Basic  Colours  : — 

3.  Thionine  Blue  GO.     Zinc  double  chloride  of  diethyl- 

dimethyl-thionine. 

4.  Methylene  Blue  R.     Zinc   double  chloride  of  tctra- 

raethyl-thionine. 

8.  Gentianiue.     Hydrochloride  of  dimethyl  thionine, 

'J.  New  Methylene  Blue  X.     Hydrochloride  of  diethyl- 
tolu-thionine. 
— .  Toluidine   Blue.     Zinc  double  chloride   of  dimethyl- 
tolu-thionine.     S.  and  J.  351. 
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Azo  Colours. 
Wool  Book  X. 
Direct  Cotton  Colours  : — 

1.  Diamine  Sky  Blue.     From  diphenitidine  and  amido- 

naphthol-disulphonic  acid  H. 

2.  Chicago  Blue  GB.     Constitution  not  published. 

3.  Brilliant    Benzo    Blue    6B.      Constitution    not  pub- 

lished. 
8.  Diamine  Blue  66.  Constitution  not  published. 
Notes.— Certain  colours  in  this  class — e.g.,  Gentiauine, 
&e. — fade  during  the  first  period  to  a  grey  colour  possess- 
ing a  moderate  degree  of  fastness.  Neutral  Blue  is 
characterised  by  fading  to  a  dull  reddish  colour.  Gallanilic 
Indigo  PS  and  Diamine  Blue  6G,  when  completely  faded, 
leave  the  wool  of  a  pronounced  yellow  tint. 

i'i.ks  II. — Fugitive  Colours.     (Wool.) 

The  colours  of  this  class  show  very  marked  fading  at  the 
end  of  the  second  "  fading  period  "  (August  12  to  Septem- 
ber 3,  1895),  and  after  a  year's  exposure  they  have  entirely 
faded,  or  only  a  tint  remains. 

Triphenylmethane  Colours. 
Wool  Book  IX. 
Basic  Colours  : — 

1.  Turquoise  Blue.     Constitution  not  published. 

2.  Turquoise  Blue  2B.     Constitution  uot  published. 

6.  Glacier  Blue.     Zinc    double  chloride   of   dichlor-di- 
methyl-diamido-ditolyl-phenyl-carbinol. 
Acid  Colours  : — 

5.  Cyanol  extra.     Sodium  salt   of   »i-oxy-diethyl-diami- 
do-phenyl-ditolyl-carbinol-disulphonie  acid. 


Thiazine  Colours. 

10.  Thiocarmine.       Sodium     salt     of 
thionine-disulphonic  acid. 


diethyl-dibenzyl- 


0.cazine  Colours. 
Basic  Colours : — 

27.  Muscarin    J.     Dimethvl-phenyl-p-amrnonium-j8-oxy- 

naphthoxazine.     S.  and  J.  343. 

28.  Metamiue  Blue  B.      Dimethyl-pbenyl-p-ammonium- 

/3-uaphthoxazine.     S.  and  J.  342. 

29.  New  Fast  Blue  H.     Coustitution  uot  published. 

30.  New  Fast  Blue  F.     Constitution  not  published. 
A  cid  Colour  : — 

27.  Azine  Blue.     Constitution  not  published. 

Safrauine  and  Induline  Colours. 

Basic  Colours : — 

15.  Basle   Blue    B.      Dimethyl-amido-tolyl-amido-tolyl- 

pheno-naphtbazonium  chloride. 

16.  Diphene  Blue  R.     An  induline  colour. 

17.  Indazine  M.    Terra  -  methyl  -  diainido-  dipheuazine  - 

phenyl-chloride.     S.  and  J.  364. 
26.    Metapheuylene    Blue    B.       Tetra-methyl-di-o-tolyl- 
diphenazonium  chloride. 

Natural  Colouring  Matters. 
Acid  Colours  : — 

1.  Indigo    Carmine.     Sodium    salt    of    indigotin-disul- 

phonic  acid. 

2.  Indigo   Purple.     Sodium  salt  of  indigotin-mono-sul. 

phonic  acid. 

Azo  Colours. 
Wool  Book  X. 
Direct  Cotton  Colours  : — 

9.  Benzo  Cyanine  3B.     Constitution  not  published. 

11.  Indoin  Blue  2B.     From  Safranine  and /3-naphthol. 

12.  Metaztirin  B.     Constitution  not  published. 

14.  Benzo  Blue  3B.     Constitution  not  published. 

15.  Benzo  Red  Blue  G.     Constitution  not  published. 
1G.  Columbia  Blue  G.     Constitution  not  published. 

17.  Chicago  Blue  R.     Constitution  not  published. 

18.  Naphthazurin.     Constitution  not  published. 


23. 

21. 

25. 
26. 

27. 

28. 
29. 

30. 
31. 
32. 

33. 

34. 


36. 
37. 


38. 


39. 


43. 
45. 


Diamine    Blue    2B.     From    benzidine    and    amido- 

naphthol-disulphonic  acid  H. 
Diamine    Blue    3B.       From    tolidine      and    amido- 

naphthol-disulphonie  acid  H. 
Benzo  Cyanine  R.     Constitution  not  published. 
Indazurin.     Constitution  not  published. 
Direct  Blue  B.      From  dianisidine,  dioxynaphthoic- 

sulphouic  acid,  and  a-naphtbol-/>-sulpbonic  acid. 
Heligoland  Blue  3B.  Constitution  not  published. 
Benzo  Azurine  G.    From  dianisidine,  and  a-naphthol- 

mono-sulphonic  aeid  NW.     S.  and  J.  210. 
Benzo  Red  Blue  R.     Constitution  not  published. 
Columbia  Blue  R.     Constitution  not  published. 
Benzo  Azurine  3G.  From  dianisidine,  and  a-napbthol- 

mono-sulphonic  acid  L.     S.  and  .1.  213. 
Brilliant    Metazurin    000.     Constitution    not    pub- 
lished. 
Diamine  Blue  BX.     From  tolidine,  a-naphthol-mono- 

sulphonic   acid    NW,   and    amido-naphthol-disul- 

phonic  acid  H. 
Diamine  Blue  B.  From  ethoxy-henzidmc, /3-uaphthol- 

5-disulphonic  acid,  and  a-naphthol-mono-sulphonie 

acid  NW.     S.  and  J.  205. 
Heligoland  Blue  K.     Constitution  not  published. 
Oxamine    Blue    31!.       From    tolidine,     )3-amido-a- 

naphthol-£-sulphonic  acid,   and    a-naphthol-a-sul- 

phonic  aeid. 
Diamine    Blue    3R.      From    ethoxy-benzidiue,    and 

a-naphthol-mono-sulphonie  acid  NW.     S.  and  J. 

206. 
Azo   Blue.      From    tolidine,    and    a-naphthol-mono- 

sulphonic  acid  NW.     S.  and  J.  187. 
Azo  Navy  Blue.     Constitution  not  published. 
Direct  Blue  Black  B.     Coustitution  not  published. 


Acid  Colours. 
23.  Azo  Aeid  Blue  B.     Constitution  not  published. 

Natural  Colouring  Matters. 

Mordant  Colours: — 

Logwood  (Al).  Wood  of  Ha'inatoxylon  campechi- 
anum. 
Notes. — Azo  Aeid  Blue  acquires,  on  fading,  a  very  red 
shade;  Turquoise  Blue  2 B  and  Glacier  Blue  change  to  a 
green  during  the  first  period.  Basle  Blue  B  and  Benzo 
Blue  3B  lose  their  bloom  of  colour  during  the  first  "  fading 
period."  the  remaining  dark  greyish  colour  being  moderately 
fast.  Direct  cotton  colours,  12,  17,  18,  23,  24,  25,  change 
from  blue  to  grey  during  the  first  "  fading  period,"  and 
Nos.  15,  lfi,  and  26  to  39  all  acquire  a  marked  reddish  tint. 
On  this  account  these  colours  might  almost  equally  well  be 
placed  among  the  "  very  fugitive  colours." 

Class  III. — Moderately  Fas    Colours.     (Wool.) 

The  colours  of  this  class  show  distinct  fading  at  the  end 
of  the  second  period  (August  12  to  September  3,  189.)"), 
which  becomes  more  pronounced  at  the  end  of  the  third 
period  (September  3  to  September  20,  1895).  A  pale  tint 
remains  at  the  end  of  the  fourth  period  (September  20, 
1895,  to  April  7,  1896),  and  at  the  end  of  a  year's  exposure 
the  colour  has  entirely  faded,  or,  at  most,  mere  traces  of 
colour  remain. 

Triphenylmethane  Colours. 
Wool  Book  X. 
Mordant  Colours  :— 

1.  Chrome    Blue    (Cr).     Oxy-carboxy-tetra-methyl-di- 
amido-diphenvl-naphthvl-carhinol. 
Wool  Book  IX. 
Acid  Colours  : — 

3.  Patent  Blue  A.  Calcium  salt  of  m-oxy- (or  m-amido)- 

tetra-alkyl-diamido-triphenyl  -  carbinol  -  sulphonic 
aeid. 

4.  Patent  Blue  superfine.     Ditto. 

12.  Alkali  Blue.     Sodium  salt   of  mono-  and  di-phetiyl- 
rosaniline-mono-sulphonic  aeid. 
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18.   Alkali  Blue6B.     Sodium  salt  of  tri  ph.nyl-rosutiilinc- 
mono-sulphonic  arid. 

14.  Hoechst    New    Blue.      Calcium  salts    of  tri-im -tlivl- 

tri-pheiiyl-/i-rosuniline,  di-  aud  tri-sulphonic  acids. 

15,  Methyl   Blue   Mid.      Sodium   salt   of   tri-phenyl-/>- 

rosaniline-tri-sulphonic  acid. 
10.  Water   Blue   6B   extra.     Sodium  salt   of  tri-pheuyl- 
rosanillne-tri-sulphomc  acid. 

17.  Bavarian  Blue  DBF.     Sodium  salt  of  diphenylamine 

bluc-tri-sulphonic  acid.     S.  and  J.  BCO. 

18.  Bavarian  Blue  DSF.    Sodium  salt  of  diphenylamine 

blue-di-  and  tri-sulphonic  acid.     S.  and  J.  299. 

19.  Alkali  Blue  D.     Sodium  salt  of  diphenylaiuine  bluc- 

mono-sulphonic  acid.     S.  and  J.  298. 

20.  Alkali  Blue  li.     Sodium  salt  of  mono-phcnyl-rosuni- 

line-mono-sulphonic  acid. 
22.  Soluble    Blue  pure.     Sodium    salt  of  tri-phenyl-ros- 
auilinc-tri-sulphoiiic  acid. 

O.ra  zine  Colours. 
Wool  Book  X. 
Mordant  Colour  : — 

5.  Gallocyanine  1)11  (Cr).  Chloride  of  dimethyl-phenyl- 

aniiuoiiiuni  -  dioxy  -  phenoxazine  -  carboxylic  acid. 
S.  and  J.  340. 

Wool  Book  IX. 
Arid  Colour : — 

35.  Gallanilic  Blue  1!.     Constitution  not  published. 

Induline  <  ',, loins. 
Wool  Book   IX. 
Arid  <  'nloitrs  :  — 

26.  Milling  Blue.      Sodium  salt   of  anilido-iso-naphthyl- 
rosinduline-mono-sulphonic  acid. 

28.  Naphthyl     Blue.       Sodium    salt    of    anilido-phenyl- 

naphthinduline-sulphonic  acid. 

29.  Naphthaline   Blue.     Sodium  salt  of  totra-methyl-di- 

amido  -  dinaphthyl-diphenazonium  -  di  -  sulphonic 
acid. 

30.  Indulinc    NX.     Sodium  salt    of  sulphonic  acid  of  a 

Spirit  Indulinc.     S.  and  J.  366. 

31.  Indigen  F  liquid.     Sodium  salt  of  sulphonic  acid  of  a 

Spirit  Induline.     S.  and  J.  365. 

32.  Induline   315.     Sodium   salt    of  sulphonic   acid   of  a 

Spirit  Induline.     S.  and  J.  366. 

37.  Fast   Blue  15.      Sodium    salt    of    sulphonic  acid  of  a 

Spirit  lndulipe.      S.  and  J.  365. 

Basic  Colours ; — 

22.  Toluylene  Blue  15.     Constitution  not  published. 

23.  Indumine  Blue  X.    Hydrochloride  of  p-amido-pbenyl- 

amido-derivatives  of  a  Spirit  Induline. 

31.  Paraphenylene    Blue   K.     Hydrochloride    of   amido- 

phenyl-induline. 

32.  Indopheuine  extra.     Constitution  not  published. 

33.  Indopheninc  B.     Constitution  not  published. 

Azo  ( 'olours. 
Wool  Book  IX. 
Acid  Colours : — 

38.  Blue   Black    15.     From   0-naphthylamine-mouo-sul- 

phonic  acid,  azo-a-naphthylamine  and  0-naphfhol- 
disulphonic  acid  B.     S.  and  J.  134. 

39.  Indigo  Blue    powder.     From    toluene-azo-napbthyl- 

amiue  and  3-naphthol-sodiuni-disulphonate. 

Wool  Book  X. 

Direct  i  'nil, oi  t ',,/,, urs  : — 

5.  Brilliant  Sulphon   Azurine  U.     Constitution  not   pub- 

lished. 

6.  Sulphon  Cyanine.     Constitution  not  published. 

7.  Sulphon     Azurine.       From     hciizidiiic-sulphoii-disul- 

phonic  acid,  aud  phenyl-/3-naphthylamine.     S.  and 

.1.  182. 
lo.  Sulphon  Cyanine  SB      (  Qnstitution  not  published. 
13.  Brilliant  Azurine  5G.     From    diunisidine  and  dioxy 

naphthalenc-a-mono-sulplionic     acid.       S.    aud  J. 

2 1  :>. 
19.  Naphthyl  Blue  2\\.       from    »-amido  diphcnylic  acid, 

and  bcnzoyl-aundo-uaphthol. 


20.  Benzo-Indigo  Blue.     From  dianisidiue,  o-naphthyl- 

amine,    and    dioxy-naphthalene-a-mono-sulphonic 
acid  (1  :8). 

21.  Diamine    Blue    Black    E.     From    ethoxy-benzidine, 

jS-uuphthol-S-disulphouic      arid,      and      -y-ainidn- 
naphthol  sulphonic  acid. 

22.  BlueJCB.     Constitution  not  published. 

40.  Benzo     Black      Blue    R.       From     tolidiue-diazo-a- 

naphthylauiiue,     aud     a-naphthol-inouo-sulphonic 
acid  X\V.     S.  and  J.  226. 

41.  Congo  Fast  Blue  B.     Constitution  not  published. 

12.  Benzo  Black  Blue  <,.  From  benzidine-disulpbonlG 
acid -diazo -naplithylamini',  and  a-naphthnl-mono- 
Bulpbonic  acid  NVV.     S.  and  .1.  '_"J."i. 

41.  Congo  Fast  Blue  B.     Constitution  not  published. 

Natural  Colouring  Moll,  rs. 
Wool  Book  X. 

Mordant  <  'olour. — Logwood  (Cr.)     Wood  of  liamatoxylon 
campecliianuui. 

Notes. — The  Patent  Blue-.  Income  darker  during  the 
first  two  fading  periods.  Brilliant  Sulphon  Azurine  K 
acquires  a  decided  reddish  tint  during  the  later  stages  of 
fading.  The  Sulphocyaoines  and  Gallocyanine  1)11  appear 
to  be  faster  than  the  rest  of  the  colours  placed  in  this  class, 
and  do  not  change  in  hue  during  the  fading  process.  The 
fastness  of  the  Alkali  Blues  is  probably  greater  than  is 
usually  supposed  to  be  the  case.  The  blue  given  bj 
logwood  with  chromium  is  much  faster  thai,  that  obtained 
with  aluminium  mordant. 


Cuss  IV. — F\st  Colours.    (Wool.) 

The  colours  ol  this  class  show  comparatively  little  fading 
during  the  first,  second,  and  third  periods.  At  the  end  of 
the  fourth  period  a  pale  shade  remains,  which  at  the  end  oi 
the  year's  exposure  still  leaves  a  pale  tint. 

Triphenylmethane  Colours. 
Wool  Book  X. 
Mordant  Colour: — 

9.  Galium    (Cr).       Oxidation    product    of    pyrogallol- 
phthalein.     S.  and  J.  ;);!.->. 
Wool  Book  IX. 
Basic  Co/our : — 

25.   Gentianu    Blue   615.       Hydrochloride    of    tri-phenyl- 
rosaniline. 

Oxazine  Colours. 
Wool  Book  X. 
Mordant  Colour: — 

7.  Gallamine  Blue  (Cr).  Product  of  action  ol  uiiroso- 
dimethyl-aniliue-hydrochloride  on  gallaminic  acid. 
S.  ami  J.  3  16, 

Azo  Colours. 

Wool  Book  IX. 
Acid  Colour  : — 
36.  Naphthol    Blue   Black.     From  p-nitraniline,  aniline, 
and  amido-naphthol-disulphonic  acid  11  (1:8). 

Induline  <  'olours. 

Arid  t  'ulnar  .' — 

33.  Fast  Blue  6B  for  wool.     A  sulphonated  induline. 

Num. — That  Geutiana  Blue  6B  has  proved  to  be  fas! 
is  vii\  remarkable,  since  the  basic  colours,  and  particularly 
those  of  the  triphenylmethane  group,  are  usually  so  fugitive. 

During  the  first  fading  period  the  bloom  of  the  colour  dis- 
appears, but  the  remaining  colour  fades  very  little,  even 
throughout  the  period  of  a  whole  year. 

Class  v.— Vkky  Fast  Colours.    (Wool.) 

The  colours  of  this  class  show  a  very  gradual  fading 
during  the  different  periods,  and  even  after  a  year's  ex- 
posure a  moderately  good  colour  remains. 
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Oxdzine  Colours. 
Wool  Book  X. 
Mordant  Colour: — 

6.  Ccelestine  Blue  K  (Cr).     Constitution  not  published. 

Thiamine  Colours. 
Mordant  Colours  : — 

10.  Brilliant    Alizarin   Blue    1{    (Cr).     Constitution    not 

published.     A  derivative  of  ox\-uaphtho-quinone- 
imide. 
13.  Brilliant    Ali/.arin    Blue  G  (Cr).      Constitution    not 
published. 

Oxyketone  Colours. 
Mordant  Colours  : — 

2.  Alizarin     Blue    W\    (Cr).       Di-oxyanthraquinone- 

quinoline.     S.  ami  .T.  255; 

3.  Alizarin    Blue  S  powder  (Cr).       Sodium    bisulphite 

compound  of  Alizarin  Blur.     S.  and  .1.  -256. 
I.   Anthracene     Blue     \\  R     (Cr).       Hexa-oxy-anthra- 

quinone. 
S     Uizarin  Cvanine  K  (Cr).     Penta-oxv-anthraquinone. 

S.  and  j .  249. 

11.  Alizarin  Cyanine  G  (Cr).     Action    of  ammonia    on 

intermediate  product  in  making  Alizarin  Cyanine 
P..     S.  and  J.  250. 
13.  Anthracene  Blue  WG  (Cr).     Constitution  not  pub- 
lished. 

15.  Alizarin    Indigo  Blue  SW  (Cr).     Sodium  bisulphite 

compound  of  terra-  and  penta-oxy-anthraquinolin- 
quinone-sulphonie  acid.     S.  and  .1.  257. 

16.  Alizarin  Cyanine   Black  G  (Cr).     Constitution  not 

published. 

Natural  Colouring  Matters. 

Wool  Book  X. 
Direct  I  'iilnur .- — 

1."  Vat  Indigo  Blue. 

Additional  Colouring  Matters. 

Acid  Colour  : — 
2.  Prussian  Blue. 

Notes. — The  great  fastness  of  the  Brilliant  Alizarin 
Blues  is  remarkable,  since  they  belong  to  a  group  of  colour- 
ing matters  which  has  not  hitherto  furnished  t'a?t  colours. 
The  same  remark  applies  to  Ccelestine  Blue,  although  this 
colour  is  not  so  fast  as  the  foregoing.  The  fastness  of  the 
various  Alizarin  Blues  (oxyketone  colours)  is  proverbial, 
and  along  with  the  colours  just  named  they  may  well  be 
regarded  as  worthy  competitors  of  indigo  for  the  production 
of  fast  blues.  The  chief  difference  of  behaviour  of  Indigo 
Blue  and  some  of  the  Alizarin  Blues  is  that  the  latter  tend 
to  acquire  a  reddish  tint,  whereas  the  former  does  not. 

The  remarkable  fastness  of  Prussian  Blue  on  wool  is  such 
that  the  medium  blue  colour  experimented  upon  has  not 
perceptibly  faded  during  a  whole  year's  exposure,  and  it 
may  be  justly  considered  as  the  fastest  blue  on  wool  with 
which  we  are  at  present  acquainted  j  unfortunately  it  is 
sensitive  to  the  action  of  alkalis. 

Grkex  Colouring  Matters. 

Class  I. — Very  Fugitive  Colours.     (Wool.) 

Wool  Book  XI. 
liasir  Colours: — 

1.  Capri  Green  G.     Constitution  not  published. 
11.  Solid  Green  3B.     Zinc  double   chloride  of  dichlor- 
tetra-methvl-diamido-triphenvl-carbinol.     S.  and  J. 
26.",. 
13.  Iodine  Green.     Zinc  double  chloride  of  chlor-methvl- 
hexa-methvl-rosaniline-hvdrochloride.     S.    and   J. 
284. 
15.  Methylene  Green.     Xitro-tetra-niethvl-thionine.     S. 

and  J.  349  (foot-note). 
18.   Aldehyde  Green.     Quinoline  derivative  of  rosaniline. 
(?).     S.  and  J.  377. 


Natural  Colouring  Matters. 
Wool  Book  XI. 

Lo-kav  (on  cotton).     Chines,-  dyestuff  derived  from 
Khamnus  utilis. 

i  ,  (-s  II. — Fugitivh  Colours.     (Wool.) 

Triplient/hmi/iane  Colours. 
Wool  Book  XI. 
Ac  id  Colours: — 

1.  Light  Green    SF   (yellow  shade).     Sodiiuu    salt   of 

diethvl-dihenzyl-dianiido-triphenyl-carbinol-trusul- 
pliouic  acid.     S.  and  J.  268. 

2.  Helvetia  Green.    Sodium  salt  of  tetra-methyl-diamido- 

tri-phenvl-carbinol-mono-sulphonic   acid.     S     and 
J.  266. 

3.  Light    Green    SF    (blue    shade).      Sodium    salt  of 

dimethyl  -  dibenzyl-diamido-triphenvl-carbinol-tri- 
sulphonic  acid.      S.  and  .1.  267. 

4.  Guinea   Green    BV.     Sodium    salt   of   nitro-diethyl- 

dibeuz\  1  -  diamido  -  triphenj  1-carbiiinl-di-sulphonic 
acid.     S.  and  J.  270. 

5.  Guinea  Green  B.     Sodium  salt  of  diethyl-dibenzyl- 

diamido-triphenvl-.arbinol-di-sulphonic     acid.     S 
and  J.  269. 

6.  Fast   Green   extra.       Sodium   salt   of    tetra-inethvl- 

dibenzvl-pseudo-rosaniline-di-sulphonic    acid.      S. 
and  J.  286. 
Basic  Colours : — 

3.  Methyl  Green.     Zinc  double  chloride  of  chlor-methyl- 

hexa-mcthvl-f-rosaniline-hvdrochloride.       S.    and 
J.  283. 

4.  China  Green  cryst.     Tetra-methyl-diamido-triphenyl- 

earbinol  oxalate.     S.  and  J.  263. 

5.  Imperial  Green  <ry>t.     Zinc  double  chloride  of  tetra- 

methyl-diamido-triphenvl-carbinol.       S.     and     J. 
263. 

6.  Solid   Green    GG.     Tetra-methyl-diamido-triphenvl- 

carbinol  sulphate.     S.  and  J.  263. 
9.  Solid   Green    YYl  I    cry<t.     Zine    double  chloride  of 
tetra-ethvl-diamido-triphenyl-carbiuol.     S.  and  J. 
264. 
in.  Ethyl    Green    cry-t.     Tetra-ethyl-diamido-triphenyl- 
carbinol  sulphate.     S.  and  J.  264. 
Mordant  Colour  :  — 

2.  Chrome      Green      (Cr).       Tetia-iuetliyl-diamido-tri- 
phenyl-carbinol-carboxylic  acid. 

Safranine  and  Iuduline  Colours. 
Wool  Hook  XI. 
Basic  Colour  : — 

17.  Azine    Green     TO.     Dimethyl-amido-phenyl-amido- 

phenyl-pheuo-naphthazonium  chloride.     S.  and  .1 
363. 

Azo  Colours. 
Wool  Book  XI. 
Direct  Cotton  Colour: — 

2.  Columbia  Green.     Constitution  not  published. 

Class  III. — Moderatkly  Fast  Colours.     (Wool.) 

Tripheuylmethane  Colours. 
Wool  Book  IX. 
Acid  Colours: — 

6.  Alkali    Green.      Sodium  salt    of    diphenyl-diamido- 

triphenvl-earbinol-mono-sulphonic.    acid.     S.    and 
J.  271. 

7.  Wool  Green  S.     Sodium  salt  of  tetra-methyl-diamido- 

/3-oxy-naphthyl-carbinol-disulphonic  acid. 
8    Milling    Green.      Sodium    salt    of    tetra-methyl-di- 
benzyl-pseudo-rosanilim-disulphonic  acid. 

Wool  Book  X.  Azo  Colours. 

Din  ct  Cotton  Colour  : — 

1.  Diamine  Green  B.     From  benzidine,  p-nitro-benzene- 
azo-amido-naphthol-disulphonic  acid,  and  phenol. 
Mordant  Colour  : — 

1.  Azo  Green  (Cr).  From  nt-amido-tetra-niethyl-D- 
diamido-triphenvl-methane,  and  salicylic  acid 
S.  and  .1.  273. 
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Class  IV. — Fast  Colours.     (Wool.) 

Wool  Bool  X. 

Direct  Cotton   Colour:  — 

3.  Benzo  Olive.     Constitution  not  published. 
Mordant  Colour .- — 

4.  Diamond  Green  (Cr).     Constitution  not  published. 

Class  V.     Very  Fast  C oks.     (Wool.) 

Trijilo  iii/Iiiii  Ihilili    Colours. 

Wool  Book  X. 

Mordant  Colour  : — 

3.  Ccerulein  (Cr).     Product  of  the  action  of  sulphuric 
acid  on  Gallein.     S.  and.  J.  386. 

O.vijkctone  Colours. 
Mordant  i  \dour  : — 

5.  Alizarin  Green  SW.   (Cr).     Sodium  bisulphite  com- 

pounds of  tri-  and   tetra-oxyauthraquinone-quino- 
line-sulphouic  acids.     S.  and  J.  258. 

Quinone-oxime  Colours. 

Mordant  <  Colours :-  - 

6.  Dark   Green   (Fe).      Di -quiuol-dioxinie.     S.    and  J. 

232. 

7.  Gambine  Y.   (Fe).      (8-naphtho-quinine-a-oxime.     S. 

and  J.  234. 
s.   Gambine  B  (Fe).     Constitution  not  published. 
9.  Naphthol    Green    15   (Fe).     Ferrous   sodium   salt  of 

nnroso-/9-naphthol-j3-niono-sulphonic  acid.    s.  and 

.1.   236. 

10.  Dioxime  (Fe).   /3-oxy-naphtho-quinone-oxiuie.  S.and 

,F.  235. 

11.  Gambine  K  (Fe).     Naphtho-quinone-oxime.     S.  and 

.1.  233. 
NOTES. — The  great  fastness  of  the  quinone-oxime  colours 
when  fixed  with  iron  mordant  is  worthy  of  special  notice. 
The  fastness  of  Ccerulein  green  as  a  Triphenylmethane 
Colour  is  also  remarkable,  but  although  Ccerulein  is  usually 
classed  as  a  Triphenylmethane  Colour,  its  constitution  when 
fully  determined  may  cause  it  to  be  more  properly  placed 
in  some  other  class. 

Silk  Patterns. 

Most  of  the  foregoing  colours  were  also  dyed  on  silk,  aud 
the  patterns  were  exposed  to  light  along  with  those  on  wool. 
The  relative  fastness  of  the  various  colours  was,  for  the  most 
part,  the  same  as  on  wool,  the  differences  observed  being  too 
unimportant  to  necessitatea  special  classification  for  silk. 

The  Chinese-  natural  dycstufl'  Lo-kav  fixed  on  silk  with 
alum  mordant  is  much  faster  than  the  same  colour  fixed  on 
cotton  from  a  soap  bath.  It  was  not  found  possible  to  apply 
it  satisfactorily  to  wool. 

Vat  Indigo  lilue  is  apparently  less  fast  on  silk  than  on 
wool,  and  on  this  fibre  some  of  the  Alizarin  Blues,  and 
notabh  the  Brilliant  Alizarin  Blues,  are  much  faster  than 
Indigo"  Blue.  As  on  wool,  so  on  silk,  Prussian  Blue  is  faster 
to  light  than  all  other  blues. 

Indigo,  Cultivation  of,  in  Mexico.  J.  Soc.  Arts,  1896, 
44,  743. 
Three  varieties  of  indigo  are  cultivated  in  Mexico,  namely. 
/.  tiintoria,  1.  disperma,  and  I.  anil.  Details  arc  given  as 
to  methods  of  extraction  and  preparation  for  market,  and 
it  i-  finally  Btated  that  the  actual  cost  of  indigo-raising 
amounts,  alter  the  first  year,  to  about  53  dols.  per  hectare. 

Dm   f lilue]  for  'Wool  "»'/  Silk.     <;.  fjlrich.     Father  Zeit. 

7,  [25],  396. 
This  new  acid  colouring  matter,  which  is  sold  under  the 
name  of  "  Biebrieh  Acid  Blue,"  i-  said  to  dye,  at  a  tem- 
perature  of  50  —  70  ('..  in  a  mixed  fabric  of  silk  and  wool, 
the  silk  only,  having  the  wool  woven  with  the  former 
almost  of  its  natural  colour  ;  whilst  at  boiling  temperature 
both  silk  and  wool  may  hi'  dyed  full  "'  level  *'  shades.  This 
neu  dyestuft  is  said  to  go  on  very  evenly,  and  is  recom- 
iii,  ii, led  tnr  the  dyeing  ol  shot  effects  on  goods  composed 
Of  -ilk  and  wool.-    I.  S. 


Phenosafranim-  mid  Rosinduline,  Conversion  of,  into 
r<irent  Azonium  Compounds.  F.  Kehrmann.  Ber.  29, 
2316—2322. 

Thk  author  has  succeeded  in  converting  phenosafraniue 
into  phcnylphcnazonium  by  the  following  method.  Aposaf- 
ranine  chloride  or  sulphate  is  dissolved  in  a  small  quantity 
of  water,  and  sufficient  sulphuric  acid  is  added  to  produce  a 
pure  green  colour.  Sodium  nitrite  solution  is  then  quickly 
added  until  the  whole  is  a  dark  orange-red,  when  it  is 
treated  with  three  times  its  volume  of  absolute  alcohol.  A 
violent  evolution  of  nitrogen  takes  place,  and  alter  standing 
six  hours  the  conversion  into  phenazonium  sulphate  is 
complete.  The  liquid  is  then  treated  with  lOgrms.  of  ferric 
chloride  for  each  1  grm.  of  aposafranine  taken,  and  hydro- 
chloric acid  of  20  percent,  strength,  is  added  as  long  as  a 
brownish-yellow  precipitate  of  the  ferric  chloride  double 
salt  is  formed.  After  filtering  off  and  washing  with  cold 
glacial  acetic  acid,  it  can  be  recrystallised  from  boiling 
acetic  acid,  when  it  separates  in  reddish-brown  shining 
prisms.  For  analysis,  the  salt  is  dissolved  in  lukewarm 
water,  aud  the  iron  precipitated  as  hydroxide  by  the  careful 
addition  of  ammonium  carbonate.  The  azonium  compound 
remains  as  a  carbonate  in  solution,  and  can  be  obtained  as 
hydrochloride  by  filtering  into  dilute  hydrochloric  acid. 
The  addition  of  ammonia  to  the  carbonate  solution  produces 
a  deep  magenta  coloration  and  formation  of  aposafranine, 
since,  on  adding  acid,  the  solution  does  not  turn  yellow,  as 
it  would  do  were  unchanged  azonium  base  present.  With 
soda  lye,  aposafranone  is  obtained,  whilst  dimethylatnine 
produces  violet  dimethylaposat'ranine.  Concentrated  sul- 
phuric acid  dissolves  the  chloride  with  a  red  colour,  almost 
of  the  same  shade  as  that  given  by  acetylaposafranine 
chloride,  and  from  the  great  similarity  in  the  physical 
properties  of  the  phenazonium  salts  with  those  of  acetylapo- 
safranine, it  follows  that  both  substances  have  an  analogous 
constitution,  ami  that  the  salts  of  acetylaposafranine  have 
an  azonium  formula.  In  a  similar  manner  rosinduline 
chloride  can  be  converted  into  phcnylnaphthophenazoniiim, 
which  in  solution  is  of  the  same  shade  and  shows  the  same 
fluorescence  as  solutions  of  acetylrosinduline  salts."  The 
solutions  also  in  concentrated  sulphuric  acid  have  the  same 
shade,  which  also  points  to  the  (act  that  the  salts  of  acetyl- 
rosinduline are  azonium  compounds.  The  pheuylnaphtho- 
phenazonium  from  rosinduline  chloride  is  not  identical, 
hut  is  isomeric  with  that  from  ^-naphthoquinone  and 
phenyl-o-phenylene  diamine,  which  can  also  be  obtained  by 
removing  the  amido  group  from  the  blue  chloride  isomeric 
with  rosinduline  chloride  previously  described  (Annalen, 
290,  275  ;  this  Journal,  1896,536).  The  following  formula' 
represent  the  constitutions  of  the  two  isomers  : — 


/\ 


From  Rosinduline. 


Prom  ^-naphthoquinone. 


The  author  considers  that  the  evidence  for  tbe  constitu- 
tion of  the  safranincs  and  rosindulines  definitely  points  to 
the  azonium  formula.  He  reserves  for  a  future  paper  a 
detailed  criticism  of  the  p-quinonoid  theory,  but  makes 
reference  to  the  principal  points  in  dispute  (O.  Fischer, 
lier.  29  1873;  this  Journal,  1896.616).  1.  It  ha-  been 
shown  that  aposafranine  and  rosinduline  can  be  diazotiscd 
in  a  strongly  acid  solution.  2.  The  basicity  of  the  azoiiiuin 
compounds  is  a  function  of  the  Bubstituents  attached  to  the 
azonium  nitrogen,  aud  the  more  negative  these  are  the 
easier  does  the  transformation  into  the  p-qninonoid  and 
hence  anhydride  form  take  place.  The  fact  that  rosindone 
and  aposufr.iiioiie  are  weak  bases  does  not  preclude  the 
possibility  of  their  salts  being  azonium  compounds.  That 
acetyl   aposafranine  carbonate    is  only  partially  hydrolised 
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by  water  is  easily  intelligible,  since  acetylrosinduline,  which 
is  somewhat  less  basic,  does  not  form  a  carbonate.  3. 
Fischer  (loc.  cit.)  admits  that  the  precipitation  by  car- 
bonates or  ammonia  is  no  argument  against  the  azonium 
theory,  since  he  quotes  instances  of  undoubted  azonium 
compounds,  which   are    precipitated    by    these    reagents. 

4.  The  azonium  formula  affords  an  explanation  as  to  why 
the  very  faintly  basic  azines  and  curhodiues,  which  do  not 
yield  carbonates  are  converted  into  stronger  bases  by  the 
addition  of  the  negative  radicle  phenyl,  and  then  yield 
carbonates  and  salts  with  stronger  acids,  which,  with  few 
exceptions,    are    soluble    in    water    without    dissociation. 

5.  The  formation  of  the  acetyl  derivatives  by  boiling 
phenosafranine,  aposafranine  anil  rosinduline  chloride  with 
acetic  anhydride  accords  better  with  the  azonium  formula. 

6.  The  azonium  theory  obtains  especial  support  from  the 
analogy  existing  between  the  non-aniiilated  azonium  salts 
and  those  safranine  or  rosinduline  salts  the  amido  groups  of 
which  are  acetylated.  7.  The  quinonoid  nature  of  the  non- 
substituted  azonium  compounds,' which  from  their  formation 
and  reactions  must  be  o-  and  not  p-quinouoid,  is,  like  j8- 
naphthoquinone.  apparent  from  their  behaviour  to  amines 
and  alkalis,  and  thus  the  quinonoid  character  of  the 
safr.inines,  &e.,  cannot  be  used  as  an  argument  in  favour  <  f 
the  p-quinone  formula.  8.  That  the  safranine  and  induline 
suits  have  the  azonium  formula,  and  that  the  rosindones  and 
oxygen-free  rosinduline  bases  are  formed  by  a  liberation 
of  water  accompanied  by  a  molecular  transformation  affords 
the  only  explanation  of  existing  facts.  Even  in  cases 
where  the  liberation  of  water  is  impossible,  instances  of 
molecular  transformation  are  known,  and  it  has  been  found 
that  nitro-isorosiuduline  gives  two  isomeric  series  of  salts 
having  the  following  formula?:  — 

/\  C6H5  CI 

I        I    \/ 
N 

\/\S\/\ 


1I..N. 


X 
Green  chloride. 


.NO. 


UN: 


.NOo 


NH 
Ki-<l  chloride. 


lioth  these  compounds  can  be  converted  into  one  another, 
give  different  sulphuric  acid  reactions,  and  correspond 
entirely  to  the  two  forms  of  Ozyisonaphthophenazonium 
hydroxide— 

/\  C6H5  OH  /\  CBH5  Oil 

i      IV  I      IV 

N  N 


HO. 


N 
Bluish-green. 


O: 


Nil 

Red. 


The  question  as  to  the  conjugation  of  the  yellow  diazo 
solution  of  phenosafranine  and  aposafranine  (Nietzki,  Ber. 
29,  1445;  this  Journal,  1896,  537)  must  still  remain  an 
open  one.  At  any  rate,  an  alkaline  /8-naphthol  solution  is 
scarcely  suitable  for  the  purpose,  since  these  diazo  com- 
pounds, which  at  the  same  tune  have  a  quinonoid  structure, 
are  easily  attacked  by  alkalis. — T.  A.  L. 

PATENTS. 

Triphenylmethane  Series  [Violet-Blue  Dyestuffs],  Manu- 
facture of  Derivatives  if  the.  C.  D.  Abel,  London. 
From  ''The  Actieu  Gesellschaft  fur  Anilin  Fabrication," 
Berlin,  Germany.     Eng.  Pat.  23,054,  Dec.  2,  1895. 

This  is  an  extension  of  Eng.  Pat.  7550  of  1889  (this 
Journal,  1890,  386),  ami  has  reference  to  the  preparation  of 
triphenylmethane  colouring  matters  from  o-chlorodimethyl- 
p-auiidobenzaldehyde,  which  is  readily  soluble  in  alcohol 
and  ether,  sparing  volatile  with  steam,  and  separates  from 
an  aqueous  solution  in  small  crystalline  needles  melting  at 
82°  C.  By  combining  one  molecular  proportion  of  this 
substance  with  two   molecular  proportions  of  an  amine  in 


presence  of  or  without  a  condensing  agent,  a  leuco  com- 
pound is  formed,  which  on  oxidation  yields  a  basic 
colouring  matter.  For  instance,  9  kilos,  of  o-chloro- 
diniethyl-p-amidobeuzaldehyde  and  15  kilos,  of  dimethyl- 
aniline  are  dissolved  in  dilute  sulphuric  acid  and  heated  for 
24  hours.  After  neutralising  with  caustic  soda,  the  excess 
of  dimethylaniline  is  driven  off  with  steam.  The  resulting 
leuco  compound,  after  filtering  off,  is-  oxidised  with  lead 
dioxide,  and  yields  the  corresponding  colouring  matter, 
which  dyes  cotton  mordanted  with  tannin  a  violet-blue 
shade,  and  gives  a  similar  shade  on  wool  from  an  acid  or 
neutral  bath.  Acid  colouring  matters  may  be  obtained  in 
a  similar  way  by  substituting  for  the  dimethylaniline  above 
employed,  either  two  molecular  proportions  of  an  amine 
sulphonie  acid,  or  one  molecular  proportion  of  an  amine 
and  one  molecular  proportion  of  an  amine  sulphonie  acid, 
the  leuco  compound  produced  in  either  case  being  sub- 
sequently oxidised.  Thus  by  condensing  in  dilute  sulphuric 
acid  9  kilos,  of  o  -  chloro-dimethyl-p-amidobenzaldehyde 
with  a  mixture  of  15  kilos,  of  ethyl-benzylaniline  sul- 
phonie acid  and  6-1  kilos,  of  dimethylaniline,  a  leuco 
compound  is  obtained,  which  after  oxidatiou  yields  a 
colouring  matter  dyeing  wool  bluish-violet  shades  from  an 
arid  bath.— T.  A.  L. 

Sulphuretted  Colouring  Matters  [Direct  Dyes]  Dyeing 
Sun-Mordanted  Fibres,  Manufacture  of.  J.  Imray, 
London.  Eroiu  ,:  La  Socicte  Anonyme  des  Matieres 
Colorantes  et  Produits  Chimiques  de  St.  Denis,"  Paris, 
France.     Eng.  Pat.  23,312,  Dec.  5,  1895. 

Ix  Eng.  Pats.  23,578  of  1893  and  3414  of  1895  (this 
Journal,  1894,  94,  and  1896,  29)  processes  are  described  for 
obtaining  colouring  matters  by  the  action  of  sulphur,  with 
or  without  the  presence  of  alkalis,  on  substituted  aromatic 
amines  or  acetylated  aromatic  diamines.  According  to  the 
present  specification  the  p-dianiincs  of  the  first-mentioned 
patent  may  be  replaced  by  m-diamines,  such  as  m-cresylene 
diamine  or  m-xylene  diamine,  or  by  substances  which 
produce  them  on  reduction  with  sodium  sulphide,  such  as 
p-nitro-o-toluidine,  o-nitro-p-toluidine,  diuitrotoluene,  or 
nitro-m-xylidine.  A  mixture  of  100  kilos,  of  m-cresvlene 
diamine,  200  kilos,  of  sulphur,  and  400  kilos,  of  sodium 
sulphide  is  heated  for  five  hours  to  200° — 250°  C.  The 
resulting  black  mass  is  soluble  in  water,  alkalis,  and  alkaline 
sulphides  with  a  brownish-red  colour,  but  is  insoluble  in 
acids.  It  dyes  unmordanted  cotton  yellowish-brown,  fast  to 
washing  and  the  action  of  air  and  light.  A  colouring 
matter  dyeing  similar  shades  is  also  obtained  by  heating 
together  for  the  same  time  to  225° — 250°  C,  100  kilos,  of 
w-cresylene  diamine  and  250  kilos,  of  sulphur.  This  product 
is  insoluble  in  water,  but  dissolves  in  sulphides. — T.  A.  L. 

V.-TEXTILES  :  COTTON.  WOOL.  SILK.  Etc. 

Silk,  Causes  of  Damage  to.     G.  Gianoli.     Chem.Zeit.  1896, 

20,  824. 
The  diminution  in  strength  of  silk  fabrics  after  dyeing  is 
attributed  mainly  to  the  colours  used  and  to  faulty  manufac- 
ture. Iron  and  stannous  salts  weaken  the  silk  fibres,  as 
does  also  an  excessive  quantity  of  mineral  acid.  Unneces- 
sary stretching  during  the  processes  of  dressing  and  weaving 
reduces  the  thickness  of  the  threads.  It  is  hoped  that  the 
use  of  injurious  dyes  will  be  abandoned.  Further  study 
of  the  process  of  dyeing  will  doubtless  lead  to  the  discovery 
of  colours  and  methods  of  dressing  by  which  the  strength 
of  the  silk  fabrics  can  be  maintained  unimpaired. — W.  P.  S. 

Cotton  Velvet,  A  New  Method,  for  the.  Production  of 
Figured  [Emliossed].  M.  Xnoop.  Hull.  Soc.  Ind. 
Mulhouse,  1896,  347—349. 

When  caustic  soda  at  30° — 40  B.  is  printed  on  a  cottou 
fabric  and  the  fabric  dried  without  washing,  the  printed 
portions  are  considerably  tendered.  This  fact  can  be  made 
use  of  to  produce  embossed  effects  on  pile  fabrics  and  is 
particularly  suitable  for  velveteens.  Caustic  soda  of  the 
above  strength,  thickened  with  baked  starch  or  dextrin,  is 
printed  on  the  fabric,  which  is  then  dried,  preferably  on 
heated  cylinders,  and  at  once  thoroughly  brushed,  when  the 
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fibril  weakened  by  tlie  action  of  the  caustic  soda  arc 
broken  off  and  removed  ;  the  fabric  is  finally  washed  and 
the  pile  re-dressed.  The  chief  precaution  to  be  observed 
is  to  brush  out  the  disintegrated  fibres  immediately  after 
drying,  and  since  caustic  soda  is  extremely  hygroscopic, 
this  cannot  well  be  effected  by  hand  in  the  case  oi  large 
pieces,  and  brushing  machinery  should  be  employed.  The 
anther  states  that  embossed  patterns  can  he  thus  produced 
superior  to  any  obtained  by  processes  previously  employed. 

In  a  report  which  follows  the  description  of  the  process, 
0.  Scfaoen  confirms  the  author's  statements,  and  declares 
that  after  thorough  research  he  is  unable  to  find  any  other 
substance  which  acts  in  this  respect  in  a  similar  manner  to 
caustic  soda. — R.  B.  B. 

PATENT. 

Mercerising  Cotton  Fibres  [Increasing  Affinity  for  Dye- 
ituffi]  without  Shrinking.  R.  Thomas  and  E.  Prevost, 
Crefeld,  Germany.     Eng.  Pat.  18,040,  Sept.  26,  1895. 

The  object  of  this  patent  is  to  mercerise  cotton  in  the 
yarn  or  woven  piece  without  causing  it  to  shrink.  It  is 
claimed  that  inasmuch  as  the  mercerised  cotton  fibre  has 
a  much  greater  affinity  for  colouring  matters  than  untreated 
cotton  or  silk,  various  colour  effects  may  be  produced  on 
cloth  consisting  of  cotton  and  silk,  by  subjecting  the  same, 
"whilst  tightly  stretched,  to  the  action  of  suitable  acids 
and  bases,"  and  washing  the  same,  "  whilst  still  under 
tension,  until  the  strong  internal  tension  present  in  the 
fibre  has  ceased."  As  an  alkaline  lye,  the  patentees  employ 
"a  concentrated  solution  of  caustic  potash  or  soda  of,  say. 
15° — 32°  B.,  which  has  not  any  injurious  action  in  a  cold 
state  upon  the  strength  of  the  silk  and  cotton  fibres,  but 
which  rather  increases  their  strength."  As  acid,  sulphuric 
acid  of  49-5° — 55*5  B.  is  recommended;  "but  when  this 
is  used,  the  process  must  be  effected  with  more  care,  and 
the  acid  must  be  washed  out  thoroughly  at  once  after  a 
short  period  of  action."  The  completion  of  the  reaction  is 
indicated  by  the  parchment-like  appearance  of  the  fibre  or 
fabric. — I.  S, 


YL— DYEING.  CALICO  PEINTING.  PAPER- 
STAINING.  AND  BLEACHING. 

Cotton  and  Wool,  Apparatus  fur  "Dyeing  Loose, 

Leipziger  Farber  Zeit.  45,  [lo],  J 15. 

The  illustration   shows  an   apparatus  used  in  America  for 

the   dyeing  of  loose  cotton   and    wool    with    substantive 


colouring  matters.  It  consists  "f  a  cylinder,  radially 
divided  into  compartments  and  internally  provided  with 
bent  hook-,  which  revolves  in  a  semi-circular  trough. — I.S. 


Tannins,  Tin-  Knowledge  and  Classification  of,  K.  Kniuse. 

(hem.  Zeit.  1896,  20,  W4. 

See  under  XXIII.,  page  8:(1. 

PATENTS. 

Feathers,  An  Improved  Method  »f  Dyeing  [Spraying], 
II.  X.  Boor,  Paris,  France,  Eng.  Pat.  23,035,  Dec.  2, 
1895. 

I'iik  dye  or  other  liquid  to  be  applied  to  the  feathers,  is 
discharged  in  the  form  of  a  fine  spray   by  means  of  an 

'atomiser."       The   feather   may    thus   be  dyed    iu    on 
different  colours  without  taking  the  curl  out  of  it,  if  it  has 
already  been  curled  in  the  ordinary  way. — I.  S. 

Zinc  Lactate  us  Mordant  for  Cotton,  C.  H.  lloehringer 
Sohn.  Xieder-Ingelheim-on-the-Khiue,  Germany.  Fug. 
Pat.  372,  Jan.  6,  1896. 

Zinc  lactate  is  proposed  in  place  of  antimony  compounds 
for  mordanting  cotton  and  other  vegetable  fibres.  It  is 
claimed  that  this  salt  is  cheaper,  and  is  fixed  quantitatively 
by  the  tannin  ;  hence  a  saving  in  cost  is  effected.  The 
dye  with  basic  colouring  matters  on  zinc-tannin  mordants 
is  not  so  fast  to  washing  as  that  on  antimony  ;  but 
this  defect  may  be  remedied  by  passing  the  zinc-mordanted 
goods  through  a  second  tannin  bath. — I.  S. 

Printing  Compositions  for  Printing  [Bronze  and  Alumi- 
nium] upon  Textile  and  other  Materials,  Impts.  in, 
S.  H.  Sharp,  Leeds.     Eng.  Pat.  16,274.  July  22,  1896. 

16 '6  pakts  by  weight  of  gum  arabic,  50  parts  of  linseed 
oil,  16-7  parts  of  oil  of  resin,  and  16-7  parts  of  dextrin  are 
"  boiled  together  to  a  syrup-like  consistency."  This  mixture 
is  called  A. 

Another  mixture,  called  1!,  is  made  "by  first  boiling 
together,  say  for  about  three-quarters  of  an  hour,"  20  galls. 
of  linseed  oil  and  40  lh.  of  red  lead  ;  then  incorporating 
with  this  mixture  40  lb.  of  litharge  and  80  galls,  of  turpen- 
tine, and  boiling  the  whole  "  for,  say,  about  an  hour,"  aud, 
when  cold,  filtering  the  mass  through  a  woollen  bag. 

The  mixtures  A  and  It  are  incorporated  together  when 
cold  in  the  proportion  of  about  four  parts  by  weight  of 
mixture  A  to  one  part  of  mixture  11,  thereby  forming  a 
liquid,  with  which  is  incorporated  "  any  desired  aniline  or 
other  bronze  powder,"  or  aluminium  powder,  in  the  pro- 
portion of  about  three  parts  of  the  composition  to  one  part 
of  the  powder. 

Claims:— 1.  The  herein  -  described  manufacture  of  a 
brouze-  or  aluminium-coloured  composition  suitable  For  use 
in  stencil  printing  machines  for  printing  designs  on  textile 
and  other  fabrics,  consisting  of  bronze  or  aluminium  powder 
aud  a  mixture  of  gum  arabic,  linseed  oil.  oil  of  resin, 
dextrin,  red  lead,  litharge,  and  turpentine,  substantially  as 
described. 

2.  The  manufacture,  in  the  manner  herein  -  before 
described,  of  the  printing  composition  referred  to  iu  the 
preceding  claim. — 1.  S. 

Waterproof  Fabrics,  Imjts.  in.     I.  Frankenburg,  Salford. 

Eng.  Pat.  650,  Jan.  9,  L896. 
Tin.  waterproof  surface  of  the  material,  either  before  or 
after  vulcanisation,  is  printed  with  a  composition  of  alumi- 
nium powder  suspended  in  rubber  solution,  &c,  in  order  to 
give  it  "the  appearance  of  woven  silk  patterns,  >ilk 
damasks,  and  all  the  varied  Btyles  of  >ilk  and  half-silk 
fabric-."      It    is  claimed   that    aluminium,   as    distinguished 

from  other  metallic  dusts  and  bronzes,  has  no  deleterious 
effect  on  the  india-rubber. — F.  II.  I.. 

Waterproof  Fabrics,  Impts.  in.      1.  Frankenburg,  Salford. 
Kng.  Pat.  651,  Jan.  9.  1S96. 

This  is  a    modified   form   of  the  previous  process.     The 

aluminium,  with  or  without  other  powdered  material,  is 
spread  uniformly  all  over  the  fabric, which  may  afterward-. 
if  desired,  be  printed  upon  in  any  suitable  colours  or 
pattern-.  —  P.  II.  I.. 
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Bleaching  Kitrs,  Impts.  in.     M.  Walton,  Frattedi  Salerno, 

Italy.     Eng.  Pat.  21,393,  Nov.  12,  1895. 
This  invention  relates  to   improvements  in   what  are  known 
as  Mather  kiers,  and  consists  in  means  for  making  a  more 


perfect  joint  between  the  waggon  in  the  kier  and  the  pipe 
leading  to  the  pump,  the  object  being  to  improve  the  circu- 
lation of  liquor,  and  to  effect  a  saving  in  time  and 
materials. 


To  the  false  bottom  6'  of  the  waggon  is  fixed  a  short 
flanged  pipe  c,  the  lower  flange  of  which  is  faced  to  make  a 
tight  joint  with  the  upper  surface  of  a  flanged  collar  d. 
The  lower  face  of  this  collar  is  turned  to  fit  into  a  cup  or 
socket  formed  in  the  end  of  a  short  cylinder  <?,  which  is 
fitted  and  free  to  slide  in  a  stuffing-box  fitted  into  a  casting, 
e1,  secured  to  the  kier.  The  collar  d  is  connected  to  the 
cylinder  e  by  a  bolt  d\  which  retains  it  in  position,  but 
permits  it  sufficient  freedom  of  movement  in  any  direction 
for  adjustment.  The  lower  end  of  the  bolt  rf'  passes  out  of 
the  cylinder  e,  through  a  stuffing-boxy",  and  its  lower  end  is 
counected  to  a  weighted  lever  g,  so  that  by  moving  the 
said  lever,  the  sliding  cylinder  e  and  collar  d  can  be  raised 
and  lowered  as  required.  The  lever  g  is  worked  by  means 
of  a  hand-wheel  and  screwed  spindle  g',  or  by  any  other 
suitable  device.  A  pipe  A1  connects  the  cylinders  e  to  a 
circulating  pump  h,  which  is  connected  by  a  pipe,/  to  the 
upper  part  of  the  kier  a.  The  pump  h  is  also  connected  by 
a  pipe  to  a  superheater  i,  communication  between  the 
two  being  controlled  by  a  valve.  A  valve  j1  on  the  pipe 
j  opens  or  closes  a  communication  between  this  pipe  and  a 
reservoir  (not  shown),  and  a  valve  j*  opens  or  closes  the 
connection  between  the  pump  and  the  pipe  /  with  the  top  of 
the  kier. 

The  operation  is  as  follows  : — Previous  to  running  the 
waggons  into  the  kier,  the  levers  g  are  raised  to  lower 
the  bolts  d1,  the  sliding  cylinders  e,  and  collars  d,  so  that 


the  flanged  pipes  c  can  come  over  the  collars  d.  The 
waggons  are  then  run  into  the  kier  up  to  the  fixed  strips 
(not  shown),  and  the  levers  g  are  now  lowered  to  raise 
the  cylinder  e  and  collars  d  against  the  pipes  c.  If 
desired,  an  india-rubber  or  other  suitable  flexible  washer 
may  be  placed  on  each  collar  d  to  assist  in  forming  a 
perfectly  tight  joint  between  the  cylinders  e  and  the 
waggons. 

After  the  waggons  have  been  filled  with  liquor,  the  door 
of  the  kier  can  be  closed,  and  the  valve  m1  and  another 
valve  (not  shown)  are  closed,  valves  h:i  and  another  (not 
shown),  opened,  valve  A"  opened,  and  valve/2  closed,  and 
the  pump  set  to  work  to  draw  the  liquors  from  the  bottoms 
of  the  waggons  through  the  pipes  c,  sliding  cylinders  e,  pipes 
A1,  and  pump,  &e.,  into  the  bottom  of  the  superheater  i, 
which  heats  the  liquor  as  it  is  forced  through  it  up  to  the 
top.  from  which  it  flows  through  the  pipe  It  and  valve  kl 
to  the  spreaders  (not  shown),  by  which  it  is  distributed 
upon  the  goods  in  each  waggon. — I.  S. 

Cops  Dyeing,  Scouring,  Bleaching,  Sfc.  ;  Improved  Ma- 
chinery and  Process  for.  W.  Hepworth-Collins,  Brad- 
ford.    Eug.  Pat.  3058,  Feb.  11,  L896. 

The  apparatus  consists  of  a  metal  cylinder  a  with  a 
movable  piston  b,  and  piston-rod  il,  which  passes  through 
the  bottom   cover  /  of  the  cylinder.     The  piston  consists 
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of  four  arms,  a  rim,  and  a  hos-  to  which  the  piston-rod  IS 
attached.  (See  Big.  2.)  The  piston-plate  c,  or  cop-carrier, 
is  securely   fixed  by  means  of  u  water-tight   joint  to  the 

Fig.  1. 


Vie.  2. 


piston  6,  and  is  perforated  to  ri ive  (he  hollow  spindles  of 

the  cops.  Tlie  piston  charged  with  cops  is  pressed  up  and 
down  By  anj  mechanical  means,  whereby  the  liquor  is 
forced  through  the  cops,  vain.  &c.  in  alternate  directions, 

—I.  s. 


Leather,  Chrome-dressed,  for  Dyeing  Purposes, 
Improved  Process  for  Preparing.  E.  Avellis 
E .  KSater,  Berlin.     Eng.Pat.  16,600,  July  -'7,  1896. 

See  under  XIV., page  818. 


and 
and 


711— ACIDS.  ALKALIS,  AND  SALTS. 

Solvay  Process  in  the  United  States.     Eng.  and  Mining 
.1  .  Oct.  17.  1896,  367—368. 

The  Solvay  Process  Company  was  established  at  Syracuse, 
NY.,  in  1884,  for  the  manufacture  of  alkali  by  the  Solvay 
ammonia  process.  At  the  present  tune  the  ammonia  used 
in  the  process  is  obtained  as  a  by-product  in  the  manufacture 
of  coke  in  ovens  of  the  Semet-Solvay  type. 

The  range  of  the  Company's  products,  as  at  present  made, 
i-  shown  by  the  following  list:-  (l.)  Soda  ash,  including 
58  per  cent,  lor  easj  dissolving;  dense,  58  per  cent,  for 
melting  purposes  :  -is  per  cent,  for  general  commercial  use  ; 
special  48  per  cent,  lor  glass-makers ;  36  per  cent,  for 
special  chemical  operation.  (k2.)  Caustic  sUda.  including 
high  test  76  per  cent,  nearly  chemically  pure  Nat  til ; 
74  per  cent.,  70  per  cent.,  and  60  per  cent  ,  the  three 
customary  commercial  grades  :  special  70  per  cent,  and 
60  pei'  cent.,  made  softer  than  tin'  ordinary  grades. 
(:i.)  Soda  crystals,  including  monohydrate  crystals  contain- 
ing 49'8  per  cent,  actual  alkali  ;  and  snow-flake  crystals, 
with  4ii •  9  per  cent,  actual  alkali.  (4.)  Bicarbonate  of  soda, 
including  pure  bica  bonate,  99  per  cent.  NnHC03  for  baking 
soda,  and  anchor  du-t.  an  inferior  gride  for  making  carbonic 
acid.  (5.)  Crown  filler,  a  pure  hydrated  sulphate  of  lime 
for  surfacing  papers.  (6.)  Chloride  of  calcium  for  use  in 
refrigerating  machines.     t7A  Muriatic  acid. 

The  growth  and  extent  of  the  business  is  shown  by  the 
accompanying  table,  which  gives  the  raw  materials  consumed 
and  the  products  of  the  works  from  1884  up  to  the  close  of 
L895.  The  original  capital  of  the  company  was  300,000  dols., 
and  the  uutput  30  tons  of  soda  ash  a  day  ;  the  capital  is 
now  4,000,000  dols.,  and  the  capacity  of  the  works  600  tons 
a  day.     (For  Table,  see  next  page.) 

Aluminium  Acetate  Solution.     Yulpius.     Chem.  Zeit.  1896, 
20,  795. 

The  specific  gravity  of  the  basic  aluminium  acetate  pre- 
pared according  to  the  German  Pharmacopoeia  is  1-064 — 
1-066,  and  not  1-044  — 1-046,  as  it  is  there  given.  A 
solution  could  not  be  prepared  by  any  of  the  numerous 
suggested  methods  which  did  not  give  a  precipitate  on 
keeping.  In  determinations  of  aluminium  in  the  acetate 
the  method  by  evaporation  of  the  liquid  and  ignition  of  the 
residue  gives  too  high  numbers. — A.  C.  W: 

Bromides,  The  Double.     R.  Varet.     Comptes  rend.  1896, 

123,  4'.'7. 

See  under  XXIV.,  page  834. 

[Potassium  Percarbonate]  Oxidising  Substances,  Elec- 
trolytic Preparation  of  a  New  Class  of.  E.  .1.  t'onstam 
and  A.  vim  Hansen.    Zeits.  f.  Elektrochem. 3,  (1896),  137. 

See  under  XI.  A.,  page  815. 


r/'   Presence  of  Sulphites,  Some 
Brucine.     1'.    Pichard.     Comptes 


Nitrites,  DeU  •  lion  of, 
<  'olour  Reactions  of 
rend.  123,  [16],    190 

See  under  XXIII.,  page  8-J9 


Nitrates  in  Vegetable  Products,  Rapid  Estimation  of. 
V.  Pichard.     Comptes  rend.  121,  [22],  758. 

See  under  XXIII.,  page  829. 


t'md  and  Saltpetre  in  South  Africa 
Nov.  1896,  Vol'. 


Imp.  Inst.  J., 
See  under  Trade  Rep.,  page  836. 


Carriage  of  Liquid  Ammonia  on  board  Ship. 
See  under  Trade  Hep.,  page  s.ts. 

Shipment  of  Sulphide  of  Sodium  and  Sulphide  of  Potassium. 
See  under  Trade  Hep.,  pay. 
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Mali  rials  consumed  by  and  Products  of  the  Solvay  Process  Works,  Syracuse,  N.  Y.     (In  Metric  Tons.) 


Tons.  1  Price. 


Tons. 


1886. 


Price.      Tons.      Price. 


1887. 


1NSS. 


1889. 


Tons.      Price.  '   Tons.      Price, 


Tons.      Price. 


Materials  used : — 

Salt,  as  brine :    20,000 

Limestone '   21,000 

Coal  consumed 22,000 

Coke i 

Ammonia,  as  sulphate 410 

Sulphuric  acid 

Bauxite ' 

Products : — 

Ammonium  sulphate 

Tar  produced 

Soda  ash,  ss  percent n.ooo 

Causl  ic 

Bicarbonate. 

Crystals , 

Sulphate  of  soda 

Crown  tiller  (CaSO.) 

Oxide  of  alumina  hydrate 


Dols. 

1-25 
2-00 

28,000 
29,000 
30,000 

Dols. 
1-25 
1-25 
2-00 

15,000 
17,000 

IS.OIIO 

WOO 

520 

70-00 

615 

Dols. 
1-25 
1-25 
2-00 

6s:do 


.18.0(111 

60,000 

62,000 

8,000 

680 


llidil        15,000 


:).3-O0        21,000     32-00        84,700 


Dols. 

Dols. 

1-25 

90,1 

1-12 

1-25 

1OO.1III0 

1-25 

2-10 

'.HI. 1 

2-1.-. 

3-75 

11.000 

3-75 

6IT00 

920 

66-00 

L>S:.;,0 

50,700 

26*  25 

1,120 

35-00 

•" 

3,145 

42-00 

99,000 
124,350 
101,895 

12. 

o'.m 


54,500 
9,100 

3,400 


Dols. 
1-00 
TOO 
2'25 

c«- 00 


26-35 
53-25 

40-00 


I  SI  Hi 


Tons.      Price. 


1891. 


Tons.     Price. 


1892. 


1893. 


Tons.     Price.     Tons.     Price, 


1894. 


Tons.      Price 


1895. 


Tons.      Price. 


Materials  used : — 

Salt,  as  brine 1 15,000 

Limestone 153,1 10 

( loal  consumed 


Coke. 

Ammonia,  as  sulphate  — 

Sulphuric  acid 

Bauxite 

Products:— 

Ammonium  sulphate 

Tar  produced 

Soda  ash,  58  per  cent 

Caustic 

Bicarbonate 

Crystals 

Sulphate  of  soda 

Crown  filler  (CaSO.i 

<  Ixide  of  alumina  hydrate. 


14,080 
1,260 


65,870 

11,120 
1.090 


Dols. 

Clin 
l-oii 

2-23 
3- 3. 1 

66-00 


27-31 
WHO 

HI   no 


125,000 
189300 

112.010 

17,340 

I.  too 


7U.01  m 

1 1,960 

6,520 


Dols. 
l-oii 
l-oil 
2-2.3 
8-50 
711-00 


30-50 
69-00 
39-00 


1.30, I 

2HO.SIO 

173,180 

18,785 

1,1170 


73 
276 

B2, ' 

23,800 

vino 


Dols. 
roo 
l-oo 
2-2.3 
3-30 
70-uo 


65-00 

s-oii 
S3 -01 1 
00 -00 

38-00 


160,000 

199,070 

162,485 

17,220 

1,600 


130 
120 

85, 

22.7011 
8,940 

'ioo 


Dols. 
loo 
1-00 

2-23 

3-30 

1 1.3 'III  I 


6.3-00 

8-00 

32-00 

66-00 

37-00 


70     66-00 


1:17,000 
2  Hi,;  11 11 1 

17". 1 

20,000 

1.700 

700 

160 

135 

415 

104,600 

30,0011 
0,0011 
430 
330 
700 
100 


Dols. 
1-00 

run 
2-2.3 

3-51) 

61-00 


1 15  -00 

s-oo 

23-50 
53-00 
3(5-00 

woo 

lino 
25-00 
66-00 


215.0110 

270.000 

200.000 

25.0011 

I. sun 
71 11 1 


135 

420 

120.000 

30.000 

0,000 

430 

350 

700 


Dols. 
l-oo 
I -00 
2-25 
3-50 
65-00 
7-00 


(-,5-00 

s-oo 
23-00 
41-00 
3(1-00 
40-00 

ll-oo 
25-00 


—J.  T.  C. 


l'ATENTS. 

So'/,   An    Improved  Apparatus  for   the  Manufacture   of. 

A.  K.  Davis,   Manchester.     Eng.   Tat.  19,692,   Oct.   19, 

1895. 
This  apparatus  includes  a  furnace  and  combustion  chamber, 
adapted  to  secure  a  smokeless  flame ;  an  evaporating 
chamber,  in  which  a  fixed  depth  of  brine  is  maintained,  the 
brine  being  sprayed  by  the  rapid  rotation  of  two  shafts 
carrying  fanners,  which  dip  about  half  an  inch  into  the 
brine  ;  and  a  mechanical  conveyor  of  the  salt  deposited  in 
the  trough-shaped  bottom  of  the  evaporating  chamber. 
Pans  are  placed  on  the  top  of  the  furnace  ami  evaporating 
chamber,  fed  with  brine,  to  utilise  waste  heat.  The  products 
of  combustion  pass  directly  from  the  combustion  chamber 
into  the  evaporating  compartment,  which  opens  into  a 
chimney  at  the  opposite  end.  The  salt  that  deposits  is 
withdrawn  continuously,  and  is  mechanically  lifted  by 
another  conveyor  on  to  a  draining  receptacle,  whence  the 
drainage  returns  to  the  evaporator.  Other  arrangements 
are  shown  in  which  the  salt  collects  in  a  trough  or  troughs 
placed  along  the  outside  of  the  chamber,  the  conveyors 
being  dispensed  with,  and  the  salt  removed  by  hand.  The 
process  may  be  worked  with  gaseous  fuel. — E.  S. 

Alkali  Furnaces  and  the  like,  Impts.  relatiny  to  Feed 
Hoppers  for.  F.  H.  Howman,  J.  J.  Howitt,  J.  Kuowles, 
and  T.  A.  Keid,  Lostock  Gralam,  Chester.  Eng.  Pat. 
21,287,  Nov.  9,  1895. 

The  invention  relates  particularly  to  feeding  bicarbonate 
into  furnaces  for  the  manufacture  of  sodium  carbonate  by 
the  ammonia-soda  process,  and  is  intended  to  prevent  loss 
erf  ammonia  or  influx  of  air  during  the  charging.  An  iron 
box,  circular  in  vertical  section,  is  placed  over  the  opening 


to  the  furnace.  The  box  has  a  hood  or  cover,  with  a  sliding 
valve  in  the  side  for  the  introduction  of  the  charge.  A  hori- 
zontal shaft,  fitted  to  rotate,  and  carrying  six  radial  blades 
which  just  clear  touch  with  the  periphery,  passes  axially 
through  the  box.  As  the  bicarbonate  is  passed  through 
the  opening  at  the  side  and  near  the  top,  it  falls  upon  the 
blade  next  below,  and  is  carried  by  rotation  downwards 
until  it  reaches  and  falls  through  the  opening  to  the 
furnace,  from  what  is  then  practically  a  closed  chamber. 
The  shaft  may  be  rotated  by  hand,  or  by  the  weight  of  the 
material  on  the  blades,  or  by  power. — E.  S. 

Cyanides  and  Ferrocyanides,  Impts.  in   the  Manufacture 

of  from  Sulpiioiyauides,  and  in  the  Recovery  of  By~ 
Products.  J.  llaschen  and  J.  Brock,  Liverpool.  Eng. 
Pat.  21,078,  Nov.  14,  IS";,. 

Rkfekenck  is  made  to  Eng.  Pats.  10,476  and  10,956,  1895 
(this  Journal,  1896,  543),  on  which  the  present  invention  is 
an  improvement.  Sodium  or  calcium  sulphocyanide  (prefer- 
ably), with  4  to  5  parts  of  water,  is  allowed  to  fall  gradually 
into  a  still  containing  water  or  mother-liquor  from  a 
previous  operation,  simultaneously  with  a  separate  stream 
of  nitric  acid,  or  of  sodium  nitrate  solution  mixed  with 
sulphuric  acid.  The  liquor  in  the  still  is  kept  near  to  its 
boiling  point,  and  an  agitator  is  used.  Au  excess  of  acid 
is  added.  Air  is  excluded  during  the  operation.  The  gases 
disengaged,  consisting  of  hydrocyanic  acid,  nitric  oxide, 
aqueous  vapour,  some  higher  nitrogen  oxides,  and  carbonic 
acid  gas,  are  passed  through  a  scrubber  containing  water 
heated  to  about  80°  C.  to  retain  the  nitrous  fumes,  and  the 
dilute  acid  solution  formed,  may  be  used  in  the  next  opera- 
tion. The  unabsorbed  gases  are  brought  into  contact  with 
cold  water,  which  absorbs  most  of  the  hydrocyanic  acid, 
and  are  then  passed  through  lime  water,  which  takes  up  the 
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remainder,  forming  calcium  cyanide,  which  may  be  de- 
composed to  obtain  an  alkaline  cyanide.  The  nitric  oxide 
escaping  from  the  lime  scrubber,  is  mixed  with  steam  and 
air  to  recover  nitric  acid.  The  solution  of  hydrocyanic 
acid  obtained,  is  neutralised  by  an  alkali  to  obtain  sodium 
pi  potassium  cyanide,  the  solution  being  preferably  evapo- 
rated in  a  vacuum.  A  rerrocyanide  may  be  obtained  from 
the  Cyanide  by  known  processes.— E.  S. 

Nitrogen  Compounds  [Ammoniaos  Final  Productl,  Impts. 

in  the  Production  of,  and  in  Apparatus  employed  therein. 

n  ndei  Intern.  Convention.)     T.  L.  Willson,  New  York, 

rj.S.A.  Eng.  Pat.  21,755,  Nov.  15,  1895. 
A  ,  ohpoi  m>  of  a  metiil  or  metalloid  is  subjected  to  the 
intense  heat  of  an  electric  furnace  together  with  carbon  in 
a  current  of  nitrogen,  to  obtain  a  nitride,  or  in  some  cases 
r,  cyanide,  from  which  ammonia  may  be  produced.  The 
apparatus  consists  of  a  pump  by  which  air  is  forced  into 
the  bottom  of  a  converter  in  which  fuel  is  burned  ;  a  dust- 
separating  chamber  into  which  the  nitrogen  and  carbon 
oxides  from  the  converter  are  passed,  and  then  conducted, 
either  into  the  bottom  or  side  of  an  electric  furnace,  or 
through  the  carbon  electrode  of  the  furnace,  hollowed  for 
the  purpose.  As  an  example  of  the  process,  a  mixture 
•  it  magnesia  with  granulated  coke  or  coal-dust  is  heated 
in  the  manner  described,  to  obtain  magnesium  nitride, 
which-,  when  treated  with  water,  yields  ammonia.  Nitrides 
of  silicon,  boron,  aluminium,  calcium,  titanium,  barium,  &e. 
may  be  similarly  produced.  When  a  barium  compound  is 
used,  however,  "  a  large  proportion  of  barium  cyanide 
mixed  with  the  carbide"  occurs. — E.  S. 

Metallic  Cyanides  and  other Nitrqgen  Compounds  [Am- 
monia  from  Cyanides;  the  Cyanides  from  Carbides], 
Impts  in  the  Production  of,  (Under  Intern.  Convention.) 
T.  L.  Willson,  New  York,  U.S.A.  Eng.  Pat.  21,997, 
Nov.  19,  1895. 
NiTEOGEN  is  brought  into  contact  with  a  carbide  of  a  metal 
or  metalloid,  either  simultaneously  with  the  formation  of 
the  carbide  from  an  oxide  of  the  metal  and  carbon  by 
electric  smelting  or  otherwise;  or  when  the  carbide  has 
hem  lapped  off  and  is  still  in  a  molten  state.  Or  a  carbide, 
after  cooling,  may  be  fused  and  subjected  to  the  action  of 
nitrogen.  The  apparatus  described,  consisting  of  an  electric 
furnace  and  accessories,  is  similar  to  that  shown  ill  Eng. 
Pat.  21,7.")5,  1895  (see  preceding  abstract),  except  that 
provision  is  made  for  running  off  the  molten  carbide  from 
the  furnace  into  an  adjacent  receptacle  into  which  a  branch 
pipe  conducts  the  mixture  of  nitrogen  and  carbon  mon- 
oxide gases  derived  from  the  combustion  of  fuel.  The 
pipe  has  also  another  continuation  into  the  electric  furnace, 
so  that  the  conversion  of  the  carbide  into  cyanide  may, 
if  desired,  be  effected  before  the  carbide  is  run  off. 
Examples  arc  given  of  the  formation  of  calcium  and 
barium  cyanides  from  oxygen  compounds  of  those  metals, 
fused  with  carbon  and  treated  with  nitrogen,  and  the 
process  is  stated  to  he  applicable  to  the  metals  of  the 
alkalis,  as  well  as  to  silicon. 

Cyanides  obtained  as  described  may  be  decomposed  1. \ 
superheated  steam  to  obtain  ammonia;  or  the  cyanides  of 
calcium  and  barium,  for  instance,  may  be  decomposed  bj 
an  alkali  chloride  to  obtain  an  alkali  cyanide.— E.  S. 

Alkaline.  Silicates,  or  Silicates  of  the  Alkalin,  Earths,  and 

if  Chlnnm  or  Hydrochloric  Acid;  Impts.  in  the  Manu- 
facture   or    Production    of.      D.    A.    Peniakoff,    liny, 
Belgium.     Eng.  Pat  28,087,  Nov.  19,  1895. 
A   mixti  Ki'.  of   silica  with  a  sulphide  and  sulphate  of   an 
alkali  or  alkaline  earth  is  heated  to  obtain  the  corresponding 
silicate  and    sulphurous    acid.      The  proportions  are  taken 
ding  to  the  following  equation  : — 
ISit),    t    Na  S    .-  :l\a,SII,  ---   !Na.,SiO:,  +    ISOj. 
The  sulphide  may  he  replaced  by  an  increased  proportion 
of    the   sulphate  w'ith  a  suitable    proportion  of    carbon,  in 
which  case  carbonic    "id  is  evolved  with  sulphurous  acid 
Or   the  sulphide   may  be   replaced   b\   pyrites    in  excess. 
'II,,  sulphurous  acid  obtained,  may  be  utilised  "for  trans 
to, :    alkaline    chlorides,   or   chlorides   of   the    alkalin.' 


earths,  into  the  corresponding  sulphates  and  chlorine,  or 
hydrochloric  acid,"  bv  the  processes  described  in  Eng. 
Pat.  20,604,  1893  (this' Journal,  1894,  947).— K.  S. 

Alkaline  Ahuninates,  or  Aluminates  of  the  Alkaline  Earths, 
and  of  Sulphurous  Acid ;  Impts.  in  the  Manufacture  or 
Production  of.  I).  A.  Peniakoff,  liny,  Belgium.  Eng. 
Pat.  22,038,  Nov.  19,  1895. 

Au  Miw  and  sodium  sulphate  arc  heated  with  one-fourth 
the  quantity  of  carbon  required  for  complete  reduction. 
Under  these  conditions,  instead  of  formation  of  a  sulphide, 
Sulphurous  and  carbonic  acids  are  evolved,  according  to 
the  equation — 

•JAl.o.,  +  •j.Va.so,   ,   i  ■  .-  4AlNaOa  +  2SO.  +  CO,,. 

Instead  of  alumina,  red  bauxite,  consisting  practically  of 
alumina  and  ferric  oxide,  is  preferably  taken,  and  so  much 
additional  carbon  as  may  be  required  for  reduction  of  the 
ferric  to  ferrous  oxide.     The  mixture  is  highly  heated,  with 

exclusion  of  air,  and  the  effluent  gases  are  ( lucted,  either 

into  a  Hargreaves  apparatus  for  recovery  of  alkaline 
sulphate,  or  into  apparatus  for  obtaining  sulphuric  acid. 
The  alkali  aluminaie  produced  may  be  extracted  by 
washing. — E.  S. 

Alnminates  and  Sulphurous  Acid,  Impts.  in  the  Manu- 
facture or  Production  of.  1).  A.  Peniakoff,  liny.  Belgium. 
Eng.  Pat.  22,039,  Nov.  19,  1895. 

Ah  aluminous  ore  containing  ferric  oxide,  such  as  red 
bauxite,  is  mixed  with  an  alkali  sulphate  and  either  ferrous 
or  ferric  sulphide,  and  the  mixture  is  calcined  to  obtain  a 
mixture  of  alkali  aluminate  with  ferrous  oxide  and  sul- 
phurous acid.  The  proportions  used,  according  to  the  iron 
sulphide  employed,  are  indicated  by  the  following  equa- 
tions:— 

(1.)  3(Al„O3)4.Pe,:0;i  +   l2Na,S0j  +  5FeS  = 

l'J.\IJl,Na.ll  +   USOa  +   UFeO. 

(2.)   (AU>.|),Fe„<>.,  +    lXa,SH,   +   FcS,  = 

lAl.,o:iNa.,0  +  6S02  +  ISFeO. 

Tile  sulphurous  acid  disengaged  is  conveniently  utilised 

as  described  in  Eng.  Pat.  20,604,  1S93  (this  Journal,  [894, 

947),  for  transforming   alkali    chlorides  or  chlorides  of   the 

alkali  earths  into  the  corresponding  sulphates  and  chlorine 

or    hydrochloric    acid.      "The    production    of  chlorine    is 

rendered  much  easier  by  using,  instead  of  atmospheric  air, 

the  well-known  oxygen-yielding  compounds." — E.  S. 


YIII.-GLASS.  POTTERY,  ENAMELS. 

Composition  of  American  Kaolins.    C.  V.  Haberyand 

O.  T.  Klooz.    .1.  Amer.  (hem.  Soc.  18,  in.  909. 

The  authors  give  analyses  of  the  kaolin  used  ill  the  Royal 
Berlin  factory  at  I'hai  lottenburg,  and  point  out  they  are 
Characterised  by  a  high  percentage  of  silica  and  a  low 
percentage  of  lime,  iron,  and  alkalis.  Analyses  of  a  number 
of  American  kaolins  are  also  given,  from  which  the  authors 
conclude  thai  abundance  of  material  exists  in  the  United 
States  for  the  manufacture  of  ware  equal  to  the  best 
European  productions,  but  that  the  wide  variation  in  the 
composition  of  American  kaolins  renders  it  necessary  for 
the  manufacturer  to  take  careful  note  of  analytical  results 
before  choosing  his  material. — V.  C. 

PATENT. 

Enamelled  Metallic  Ware  [Steel],  Impts.  in  the  Manufac- 
ture of,  A.  Niedringhaus,  St.  Louis,  U.S.  Eng.  Pat, 
16,107,  July  21,  1896. 

Heretofore  iron  has  generally  been  used  in  preference  to 
Bteel  for  the  base  of  enamelled  metallic  ware,  on  account  of 
the  "pin-holes,"  "flecks,"  and  "chip*,"  which  generally 

appear    if    steel   be    employed,   although    steel    has    been 

onally  used  with  a  double  coating  of  enamel. 

In   the    present   invention,  the   "pin-holes"  and   other 

imperfections   are    got    rid    of  b\    placing   sulphur  ( with    or 

without    a  chloride)  in    the   annealing    poi.  either   befon     ", 
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after  the  shaping  of  the  ware.  The  proportions  required 
are  about  2  lb.  of  sulphur  to  100  11).  of  steel,  and  the  time 
of  exposure  to  the  sulphur  vapour  is  from  three  to  six  hours. 

—V.  (  . 

IX -BUILDING  MATERIALS.  CLAIS. 
MORTARS.  AND  CEMENTS. 

Cement  exposed  to  Low  Temperature  during  Setting; 
Influence  of  Magnesia  upon  the  Strength  of.  V.  Haas 
and  J.  A.  McGraw.     Thonind.  Zeit.  1896,  20,  535. 

Experiments  were  tried  with  five  brands  of  natural  cement 
and  with  five  of  Portland  cement,  with  the  object  of  ascer- 
taining the  causes  of  the  varying  diminution  in  strength 
produced  by  freezing,  even  whin  the  same  proportions  are 
used  in  mixiDg.  The  following  conclusions  may  be  drawn 
from  the  results: — 1.  The  reduction  in  the  strength  is  due 
to  different  causes  in  these  two  kinds  of  cement.  2.  In 
Portland  cement  it  is  due  to  physical  causes  ;  and  the  effect 
of  the  magnesia  present  is  insignificant  as  compared  with 
these.  3.  In  natural  cements,  the  percentage  loss  of  strength 
varies  directly  with  the  increase  in  the  proportion  of  mag- 
nesia, and  physical  differences  play  no  appreciable  part. 
I.  A  Portland  cement  having  a  suitable  chemical  composi- 
tion and  a  relatively  low  strength  suffers  a  greater  per- 
centage loss  through  freezing  than  one  of  greater  strength. 
Hence  a  heavy  reduction  in  the  strength  of  Portland  cement 
points  to  want  of  care  in  its  manufacture. — W.  G.  M. 

Portland  Cement:  the  Effect  of  Admixtures  of  Kentish 
Uagstone,  #-c.  I>.  15.  Butler.  Abstract,  separate  copy. 
Proc.  Soc.  of  Engineers,  Nov.  2,  1896. 

Kentish  rag  is  a  sandy  limestone  of  the  lower  greensand 
formation  which  is  extensively  quarried  for  building  and 
road-making  purposes.  Some  of  the  cement  manufacturers 
uphold  the  view  that  a  judicious  mixture  of  this  material 
improves  the  quality  of  Portland  cement. 

The  author  finds  that,  although  it  increases  the  cohesive 
strength  of  the  sample,  it  invariably  diminishes  its  adhesive 
power  or  cementing  value  when  used  in  combination  with 
saiul  or  mortar  or  in  concrete. — V.  C. 

Portland  Cement,  Methods  of  Testing  at  the  Imperial 
Testing  Station  at  Berlin.  M.  Gary.  Mitt,  konigl. 
tech.  Versuchsanst.  zu  Berlin,  1896,  155 — 191. 

Details  of  the  mode,  manipulation  and  methods  employed 
for  testing  Portland  cement  at  the  testing  station  at  Berlin 
are  given. 

Setting  Time. — Seeing  that  the  time  of  setting  of  cement 
is  largely  influenced  by  the  percentage  of  water  used  to 
gauge  it,  it  is  important  to  determine  the  precise  quantity 
strictly  requisite  for  each  sample.  This  end  is  attained  by 
making  a  preliminary  experiment  on  the  quantity  of  water 
necessary  to  bring  a  weight  of  300  grms.  of  cement  into  a 
syrupy  consistency,  so.  that  it  flows  freely  from  a  palette 
knife.  Between  32  and  38  per  cent,  is  usually  requisite. 
Calling  this  quantity  n,  the  percentage  of  water  needed  for 
gauging  briquettes  neat  and  with  sand  of  quick-setting  and 
slow-setting  cements  can  be  calculated  according  to  the 
following  empirical  formula'  : — 

Slow-setting  cements  : 

n  +  1 
Neat  tests,  per  cent,  of  water .... 


1  +  3  cement,  per  cent,  of  water. .  = 
Quick-setting  cements : 

Neat  tests,  per  cent,  of  water = 


2 

n 

+  3 

4 

n 

+  2 

2 

n 

+  6 

16  to  19  per  cent,  of  water.  In  determining  the  setting  time 
when  the  cement  has  been  gauged  with  the  quantity  of 
water  arrived  at  by  the  circuitous  process  described  above, 
the  Vicat  apparatus  is  used. 

Owing  to  the  fact  that  a  loose  scum  commonly  accumu- 
lates on  the  surface  of  the  test  block,  it  is  the  practice  at 
Berlin,  when  once  initial  setting  has  occurred,  to  reverse 
the  block  and  take  the  true  setting  time  on  the  bottom 
surface.  It  is  also  customary  not  only  to  take  the  tempera- 
ture of  the  air  at  the  time  of  setting,  but  also  to  observe  its 
percentage  of  moisture  by  means  of  a  hair  hygrometer. 

I'ni,  iiess. — Great  difficulty  is  experienced  in  the  accurate 
determination  of  fineness,  on  account  of  the  imperfection  of 
most  commercial  sieves.  Thus  it  is  prescribed  in  the  stan- 
dard rules  for  cement  testing,  approved  by  the  Association  of 
German  Cement  Makers,  that  the  900-mesh  sieve  shall  be 
made  of  wire,  0- 1 1 1  mm.  in  diameter,  and  have  a  mesh 
opening  of  0- 222  mm. ;  the  sieve  actually  in  use  at  the 
testing  station  is  made  of  wire  0-094  mm.  in  diameter,  and 
is  0- 230  mm.  clear  in  the  mesh. 

Standard  Sand. — One  of  the  difficulties  of  obtaining 
reliable  standard  sand  arises  from  the  same  cause  as  that 
mentioued  under  the  previous  head,  viz.,  the  irregularity  of 
the  sieves  commercially  procurable.  That  this  is  sensible 
is  apparent  from  the  following  figures  : — 


120-mesh  sieve. 

mm. 

nun. 

1 

129 

0'CO 

0-30 

■2 

121 

0'654 

0*255 

Prescribed  figures 

120 
60-mesh  sieve, 

0-589 

0-32 

1 

52-5 

0-88 

I)- 158 

Prescribed  figures 

GO 

0-87 

0-38 

1+3  cement,  per  cent,  of  water  . .  = 

4 

These  formula;  are  found  to  apply  wilh  fair  accuracy  to 
normal  Portland  cements.  They  lead  to  a  result  of  such  a 
character  that  the  neat  tests  are  generally  gauged  with  from 


The  considerable  effect  of  the  errors  of  construction  may 
!  be  realised  when  it  is  stated  that  with  the  sieves  quoted 
above,  No.  1  allowed  4-6  per  cent,  of  standard  sand  to  pass 
through  it,  and  No.  2  as  much  as  35  -4  per  cent.  The  errors 
may  be  greatly  enhanced  by  wear,  the  wires  becoming  more 
or  less  displaced.  Similarly  the  irregular  stretching  of  a 
piece  of  wire  gauze  on  a  round  frame  to  form  a  sieve,  will 
impair  the  accuracy  of  the  width  of  the  meshes,  and  square- 
framed  sieves  are  generally  preferable.  Photographs  of 
actual  sieves  are  given  on  an  enlarged  scale  demonstrating 
the  exceeding  irregularity  of  the  best  commercial  sieves  in 
width  of  mesh. — B.  B. 

Portland  Cement,  Manufacture  of,  in  Belgium. 
U.S.  Consular  Reports,  Sept.  1896,  52~  [192],  184—191. 
N  \turat.  and  artificial  Portland  cements  are  made  in  the 
district  of  Tournay,  in  Belgium,  The  calcareous  stone  of 
this  region  also  yields  common  lime  and  hydraulic  lime. 
The  following  products  are  of  importance  : — (1.)  "  Natural 
Portland  cement."  The  stone  used  for  this  has  the  com- 
position :  silica,  15-75  per  cent. ;  alumina,  3-95  per  cent.  ; 
ferric  oxide,  1  per  cent.;  lime,  43-1  per  cent.;  magnesia. 
0-49  per  cent.;  sulphuric  anhydride,  0-5  percent.;  carbon 
dioxide  and  water,  35-21  per  cent.  After  burning,  the 
clinker  is  cooled  under  sheds,  ground,  and  the  resulting 
cement  stored  in  pits  for  two  months.  The  annual  output 
of  this  material  is  about  1 ,200,000  barrels  of  cement.  (2.) 
Roman  cement  is  also  made  in  the  same  district  from  such 
stone  as  is  inferior  in  quality  to  that  yielding  "  natural 
Portland  cement.''  The  normal  light  yellow  colour  of 
Roman  cement  is  often  masked  by  the  addition  of  cinders, 
the  mixture  being  fraudulently  sold  as  Portland  cement. 
(3.)  Portland  cement  proper.  The  processes  for  making 
differ  in  no  essential  respect  from  those  commonly  adopted. 
•'  Some  manufacturers  rectify  the  composition  of  these 
cements  after  burning,  by  adding,  as  required,  limestone, 
slag,  &c.  Cements  are  thus  produced  resembling  in 
chemical  constitution  Portland  cement,  but  which  do  not 
possess  its  properties  on  account  of  the  constituent  elements 
not  having  been  forced  into  combination  by  calcination  and 
semi-fusion  of  the  mass.  These  cements  are  sold  under 
the  name  of  artificial  Portland  eements,  though  in    reality 
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tin  \  are  reall'    mixed  cements  composed  of  limestone  or 

slui  possessing  none  of  the  qualities  or  properties  belonging 
to  real  Portland  cement." 

Details  are  given  of  the  methods  of  testing  used  by  a 
Belgian  cement  company.  Resulls  are  also  quoted  of 
certain  commercial  cements  of  Belgian  origin,  from  which 
the  following  may  be  excerpted: — 

(1.)  "  Natural  Portland  cement."  '  Ine  sample  quoted  had 
the  composition:  silica,  22*17  per  cent.  ;  alumina,  4*6  per 
rent.:  ferric  oxide,  1  •  23  per  cent,  ;  lime,  60-86  per  cent.; 
magnesia,  0'73  per  cent.;  carbonic  anhydride,  1*46  per 
cent.;  water,  if  18  per  cent.  This  material  had  a  tensile 
strength  at  7  days  of  38  kilos,  per  sq.  cm.,  and  at  28  days  of 
41  kilos.;  with" sand  (3:1)  at  28  days  the  strength  was 
16-8  kilos,  per  sq.  cm.  Another  sample  of  natural  cement 
had  the  composition:  insoluble  siliceous  matter,  4  per  cent. ; 
combined  silica,  24  per  cent.  ;  alumina,  3  per  cent. ;  ferric 
oxide,  2  per  cent.;  lime,  62  per  cent. ;  magnesia,  0-6  per 
cent.;  sulphuric  anhydride,  l'S  per  cent.;  carbonic  anhy- 
dride, 1'2  per  cent.  This  gave  a  tensile  strength  at  7  days 
neat  of  42-7  kilos,  and  at  27  days  of  52  •  4  kilos.,  while  sand 
testa  (3:1)  gave  at  27  days  17'3  kilos,  per  sq.  cm. 

(2.)  Portland  cement  proper.  Typical  figures  are 
afforded  by  the  following  example  : — The  cement  had  the 
composition:  insoluble  siliceous  matter,  1'6  percent.;  com- 
bined silica,  21  "2  per  cent.;  alumina,  7-79  per  cent.; 
ferric  oxide,  1 '27  percent.;  lime,  64  -5  per  cent. ;  magnesia, 
0-59  per  cent.;  sulphuric  anhydride,  u-6  per  cent.; 
carbonic  anhydride,  1-.56  per  cent.  This  cement  had 
tensile  strength  at  7  days  of  41  kilos,  per  sq.  cm.,  and  at  28 
days  of  68  kilos,  -when  tested  neat ;  sand  tests  (3  :  1  )  at  28 
days  gave  a  tensile  strength  of  39  kilos,  per  sq.  cm. — B.  1!. 

Normal  Sands,  Prussian,  from   Freienwalde   [for   testing 

Cementa  and  Mortars]  ;  Comparative  Investigations  on. 

\I.  Gary.    Mitt,  fconigl.  tech.  Versuchsaust.  zu  Berlin,  14, 

1896,  [2],  1113—112. 

The    results    of   investigations  as   to  the  character  of  the 

material   adopted   in  Prussia  as    normal    sand,  for   use  in 

cements,   mortars,    &c,  are   stated,  with  regard  to  physical 

condition  and  character  and   chemical  composition.     Also 

the  resistance  to   strain  and  pressure  of  mortars  made  with 

this   normal  and  sundry  other  sands  with  which  it  is  com 

pared,  are  given.     The  paper  is  illustrated  with  photographs 

and  tables. 

PATENTS. 
Cement,  An  Improved  [Admixture  of  Dextrin],  and  Means 
and  Methods  for  Producing  the  seme,  and  Architectural 

anil  other    \\i»l:s  thereof.     E.  Bobbins,  Battersca.     Eng. 

Pat.  18,331.  Oct.  1,  1895. 
This  cement,  which  may  be  composed  of  lime,  silica, 
magnesia,  and  zinc  salts,  with  the  addition  of  dextrin  or 
other  binding  material,  is  said  to  possess  adhesive,  cementing, 
and  -trengtheniug  properties,  aud  to  be  very  generally 
applicable  to  constructive  and  decorative  work. — V.  C. 

Kilns,     ImptS.    in    Continuous-burning    [Utilising     Waste 
Ileal  |,  for   Burning  Bricks  and  other  Clay  Goods,  and 

also  for  Limes   and  Cements.     11.  If.  Vaughan,   Belfast. 

Eng.  Pat.  20,540,  Oct.  31,  189."). 
In  these  kilns  the  flues  an-  arranged  so  as  to  withdraw  the 
waste  Inat  from  the  goods  in  th.  burnt  chambers  and  to 
convev  it  through  the  chandlers  which  contain  the  "green  " 
goods,  which  are  thereby  wholly  or  partially  dried.  This 
not  only  economises  fuel,  but  improves  the  colour  of  the 
goods  b\  .Irving  them  before  they  are  brought  in  contact 
with  injurious  gases. — V.  i". 

X.-METALLURGY. 

Metals,  The  Structure  of:  its  Origin  ami  Changes.     I 

(Is,,,,, ml  and    W.   C.    Huberts- Austen.     Proc.   Roy.    Soc. 

60,  148— 152. 
As  it  is  possible  to  distinguish  in  metals  and  alloys  both  the 
visible  and    molecular   structure,  it    was  thought  of   interest 
to  ascertain  to   what  extent  the  mechanical  properties  of  a 
given   sample  of  metal   are  due  to  each  of  these  kinds   of 


structure  and  how  far  to  their  mutual  relations.  The 
samples  of  gold  containing  0-2  per  cent,  of  foreign  elements 
which  were  used  by  Roberts- Austen  in  establishing  the 
relation  between  tenacity  and  atomic  volume  were  subjected 
to  microscopical  examination.  The  methods  of  preparing, 
polishing,  and  etching  the  micro-sections  of  these  gold 
specimens,  and  photographs  of  tin'  sections,  are  fully 
described.  Prom  tin'  results,  the  authors  conclude  that 
there  is  no  relation  between  the  structure,  the  appearance 
of  the  fractures,  the  melting  points  of  the  alloyed  elements, 
and  the  mechanical  properties  of  the  masses  of  the  alloyed 
gold.  They  observe  that  the  micro-section  of  the  gold  with 
potassium  would  indicate  a  highly  favourable  metal  In 
respect  to  mechanical  properties,  viewed  in  the  light  of 
similar  indications  in  steels,  whereas  it  is  itself  the  worst 
alloy  of  the  series.  On  the  other  hand,  the  micro-section 
of  the  gold  alloyed  with  zirconium  would  indicate  great 
structural  weakness,  whilst,  as  a  matter  of  fact,  it  might 
equally  well  represent  alloys  which  vary  in  tenacity  from 
less  than  half  a  ton  to  7'  tons  per  sq.  in.,  and  which  might 
be  either  incapable  of  extension,  or  be  capable  of  elongation 
as  much  as  30  per  cent. 

The  authors  conclude  the  first  part  of  the  paper  by  saying 
that  they  do  not  contest  in  any  way  the  importance  of  the 
part  which  maybe  played  in  the  mechanical  properties  of 
the  alloys  by  the  residues  which  remain  liquid  after  the 
main  mass  of  the  alloy  has  solidified,  which  residues 
constitute  the  eutectic  alloy,  and  to  which  the  name  of 
"  cements "  has  been  given.  However,  in  order  that  it 
may  be  possible  for  such  cements  to  affect  the  mechanical 
properties  of  alloys,  they  must  have  a  real  existence,  and 
nothing  indicates  that  they  do  exist  in  10  out  of  the  12 
alloys  examined  in  the  present  instance.  It  is  possible,  at 
the  same  time,  that  some  new  method  of  etching  nun  reveal 
new  facts  on  the  point.  Small  secondary  crystals  at  present 
show  themselves,  and  might  readily  be  taken  for  cements 
if  they  were  found  only  in  certain  specimens,  and  in  such 
proportions  as  could  be  accepted.  Hut.  they  occur  every- 
where, and  in  all  cases  with  identical  appearances,  forms, 
ami  dimensions, and,  moreover,  are  collected  into  crystallites 
which  pervade  the  whole  mass.  These  are,  therefore  due 
to  the  crystallisation  of  the  gold  itself,  although  the 
alloying  substances  sometimes  join  up  the  crystals  in 
question.  The  dark  lines  of  the  joints  traced  as  furrows 
by  the  etching  are  very  rarely  the  empty  tracks  of  cement 
which  has  been  dissolved  away  by  agrua  regia,  but  are 
connected  with  the  secondary  crystallisation.  It  is  believed 
that  in  10  of  these  alloys  the  solidification  of  the  mass  has 
been  directly  accomplished  at  a  single  time,  and  that  tin- 
foreign  bodies  have  remained  as  solidified  solutions  in  the 
same  manner  that  they  were  fluid  solutions  when  the  alloys 
were  liquid.  The  cement  question  in  respect  to  explaining 
the  mechanical  properties  of  these  alloys  is  hypothetical. 

In  the  second  part  of  the  paper  it  is  pointed  out  that  gold 
alloyed  uith  bismuth,  thallium,  antimony,  and  aluminium 
Ins  its  structure  entirely  changed  by  annealing  in  Bulphuric 
acid  at  about  250°.  Nothing  remains  of  the  original 
structure,  and  the  effect  resembles  that  obtained  by 
annealing  Steel  castings  at  a  bright  red  heat.  The  trans- 
formation of  the  structure  of  a  metal  at  a  temperature  far 
b'dow  its  melting  point,  and,  in  the  case  of  the  gold- 
antimony  and  gold-aluminium  series,  below  the  melting 
point  of  the  i  utectic  alloys,  in  the  presence  of  only  two  tenths 
per  cent,  of  a  foreign  body,  is  probably  not  an  isolated  fact, 
and  appears  to  open  a  new  field  for  research. — A.  W, 

Binary  Alloys  containing  Silver  or  Copper  with  another 

Metal.  Complete  Freezing- Point    Curves  of.      C.  T.  Ilev- 
cock  and  F.  II.  Neville.      Proc.  Royal  Soc.  60,  160 — 161. 

A\  account  is  here  given  in  abstract,  of  some  experiments 

on  the  freezing  points  of  alloys  of  two  metals,  one  being 
in  each  case  either  silver  or  copper.  The  curve  represent 
ing  the  freezing  point  in  terms  of  percentage  composition  of 
the  alloy,  might  either  consist  of  two  branches,  each  starting 
from  the  freezing  point  id*  the  pure  metal,  and  descending  to 
the  eutectic  point,  or,  if  a  stable  compound  be  produced, 
then  the  curve  will  he  divided  into  two  systems,  with  two 
eutectic  points  and  an  intermediate  sonnuit.    An  example  of 
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the  first  case  is  illustrated  by  the  silver-copper  curve,  and  of 
the  second  case  by  that  of  copper-antimony,  as  proved  by 
the  investigations  of  Lie  Chatelier. 

Of  the  alloys  examined,  the  curve  for  that  of  silver-copper 
shows  do  indication  of  chemical  combination  except  for  an 
alloy  of  composition  Ag3Cu ;  while  in  the  case  of  silver- 
lead  and  silver-tin  the  eutectic  alloy  contains  so  little  silver 
that  the  curve  consists  almost  wholly  of  the  branch  starting 
from  silver.  The  lead-copper  alloy  furnishes  an  illustration 
of  the  solidification  of  a  system  consisting  of  two  conjugate 
liquids,  namely,  a  saturated  solution  of  lead  in  copper  and 
copper  in  lead.  The  copper-tin  curve  presents  features  of 
interest  :  the  rapid  increase  in  the  steepness  of  the  curve  „ 
as  the  tin  is  added,  suggests  the  formation  of  complex  mole- 
cules, possibly  of  the  composition  SnCu  or  SnCn^  existing 
in  solution  ;  an  abrupt  change  takes  place  when  15-2  atomic 
proportions  of  tin  have  been  added — a  fact  in  accordance 
with  the  observations  of  Behrens  upon  the  great  changes 
in  the  physical  and  microscopical  character  of  the  alloy. 
The  curve  between  this  point  and  that  corresponding  to  20 
atomic  proportions  of  tin  is  a  straight  line,  indicating  the 
existence  of  an  isomorphous  mixture  of  Snt'u,  and  another 
compound,  while  the  flat  curve  between  'JO  and  25  atomic 
proportions,  may  be  due  either  to  another  case  of  isomorphism 
or  the  separation  of  conjugate  liquids.  Double  freeziug 
points  occur  between  IS  and  20  atomic  proportions. 

A  few  experiments  have  been  made  on  alloys  of  gold. 
nickel,  and  iron  in  copper  ;  the  latter  two  cause  a  rise,  but 
the  first  a  depression  of  the  freezing  point.  <  )ther  investiga- 
tions upon  this  subject  are  in  progress. — V.  H.  V. 

Blast  Furnace,  Obstruction*  in  the,     E.  Barnard.     Eng. 
and  Mining  J.  1896,  393 — 394. 

"  Scaffolds  "  must  be  distinguished  from  obstructions  iu 
the  crucible,  which  latter  always  arise  from  too  low  a  tem- 
perature, while  scaffolds  occur  when  the  furnace  is  hot  anil 
working  regularly.  Van  Yloten's  view — that  scaffolds  result 
from  reduced  carbon  mingliDg  with  the  charge  and  caking 
it — can  hardly  be  maintained,  for  it  postulates  such  a  large 
quantity  of  carbon.  More  probably  they  are  due  to  a 
refractory  slag.  A  very  basic  slag  may  be  looked  upon, 
when  melted,  as  a  solution  of  the  excess  of  base  in  a  neutral 
or  less  basic  slag  of  lower  melting  point.  When  the  solid 
slag  is  heated  it  begins  to  soften  and  cake  at  or  slightly 
above  the  melting  point  of  the  neutral  slag,  and  is  only 
completely  fluid  at  a  very  high  temperature.  In  the  furnace 
the  temperature  rises  from  the  throat  to  the  crucible,  and 
when  working  cold  the  temperature  at  which  such  a  basic 
slag  becomes  pasty  or  cakes  is  only  reached  at  the  crucible, 
and  no  signs  of  fusion  occur  above  ;  but  when  working  hot, 
the  temperature  at  the  crucible  is  sufficient  to  melt  the  slag 
completely,  and  at  some  higher  point,  the  temperature  is 
such  that  the  slag  may  cake,  aud  thus  block  the  furnace. 

—J.  T.  D. 

Iron  and  Steel.  Note  on  Copper  in.     R.  W.  Raymond. 
Eng.  and  Mining  J.  62,  293. 

Ix  connection  with  the  old  idea  that  copper  in  small  quantity 
acts  detrimentally  on  steel,  the  author  states  the  fact  that 
the  absence  of  any  mention  of  copper  and  sulphur  in  some 
recent  specifications  would  seem  to  indicate  that  the  present 
process  of  steel  manufacture  guarantees  the  amount  of 
copper  present  to  be  too  small  to  be  injurious.  The  actual 
limit  is  said  to  be  still  in  doubt,  and  a  few  figures  of  early 
experiments  are  quoted  in  relation  to  the  mechanical  effect 
of  copper  on  steels.  It  was  formerly  assumed  that  about 
0*4  per  cent,  of  copper  would  produce  red-shortness  in 
wrought  iron,  but  instances  are  quoted  of  low-carbon 
steels  containing  0-452,  0-849,  and  0-862  per  cent,  of 
copper  giving  good  welding  results,  and  Howe  quotes  an 
instance  mentioned  byChouble}'  of  a  steel  containing  as  much 
as  0-96  percent,  without  serious  red-shortness.  In  referring 
to  the  Holtzer  copper-steels,  shown  at  the  Paris  Exhibition 
of  1889,  containing  3  to  4  per  cent,  of  copper  and  possess- 
ing a  high  tensile  strength  and  elastic  limit  with  a  con- 
siderable elongation,  the  author  considers  the  data  furnished 
to  be  incomplete,  but  that  the  conclusions  seem  to  indicate 
that  there  was  nothing  to  be  gained  in  quality  by  the  addition 
of  copper  to  steel. — A.  VY. 


Iron  Alloys,    Production  of.      Sehrev.      Berg-  u.  Hiitten- 

Zeit.  1896,  55,  223. 
Alloys  of  iron  with  nickel  are  made  in  Germany  In  adding 
pure  nickel  to  the  melted  bath  of  iron  in  the  Siemens 
furnace,  or  in  the  casting  ladle,  so  that  the  nickel  may  not 
be  carried  into  the  slag.  In  France  ferro-nickel  is  added  in 
place  of  the  pure  metal,  and  in  North  America  nickel  oxide 
is  used,  mixed  with  lime  for  introduction  into  the  open  health 
or  with  carbon  for  crucible  steel.  For  alloys,  however, 
which  are  to  contain  more  than  27  per  cent,  of  nickel  the 
pure  metal  must  be  added.  The  alloys  cannot  well  be 
made  iu  the  blast  furnace,  because  the  crude  product  is  not 
readily  converted  into  a  low  -carbon-,  and  therefore  malleable 
material :  as,  on  refining,  it  yields  a  brittle  alloy,  containing 
niekel  oxide,  which,  however,  may  be  made  malleable  by 
the  addition  of  manganese,  aluminium,  or  magnesium. 
Niekel  steel  is  more  fluid  on  pouring  than  is  ordinary  steel, 
and  gives  clean  ingots,  free  from  indications  of  liquation. 
Alloys  containing  up  to  25  per  cent,  of  nickel  behave  like 
ingot  iron  under  the  hammer  or  in  the  rolls  ;  those  contain- 
ing as  little  as  5  per  cent.,  are  not  easily  macliined,  and  the 
difficulty  increases  with  the  proportion  of  nickel.  The 
ability  to  harden,  depends  upon  the  composition ;  it  is 
absent  in  those  samples  which  contain  but  little  carbon,  even 
though  they  are  high  in  nickel ;  whilst  those  which  contain 
more  than  0"2  per  cent,  of  carbon  maybe  hardened,  but 
this  property  is  not  affected  by  silicon.  With  higher  pro- 
portions than  25 — 30  per  cent,  of  nickel,  the  power  of 
hardening  is  diminished,  and  carbon  separates  in  the 
graphitic  state. — W.  G.  M. 

Cementation- Crucible    Steel,    Conversion    of  Siemens    or 

Bessemer   Steel  into.     S.   Kern.     Berg.  u.  Hiittenmann. 

Zeit.  1896,  54,  235. 
Soft  open-hearth  steel,  with  less  than  0-25  per  cent.  Mn. 
and  0  03  per  cent.  P  and  S,  was  cemented  in  chests,  with 
the  aid  of  the  waste  heat  from  reheating  and  puddling 
furnaces.  The  resulting  steel,  containing  0-S5 — 1-15  per 
cent.  C,  was  melted  in  crucibles  with  some  wrought  iron 
and  a  little  ferro-silicon  and  chrome-iron  ore,  yielding  a 
product  with  0-95  per  cent.  C,  0-3  per  cent.  Mn,  0"0'4  per 
cent.  P  and  S,  012  per  cent.  Cr,  and  0-27  per  cent.  Si. 
which  could  be  hardened  well,  and  was  adapted  to  the 
manufacture  of  tools,  projectiles,  and  gun  components. 

— W.  G.  M. 

Steel  for  Tram  Bails,  Composition  of.     Engineer, 
Oct.  30,  1S96. 

The  following  is  the  specification,  as  regards  chemical 
composition,  of  the  street  rails  used  in  Syracuse,  U.S.A.:  — 
Carbon,  from  0  53  to  0-63;  phosphorus,  not  to  exceed 
0-095;  sulphur,  not  to  exceed,  0-07;  manganese,  0  •  80  to 
1  -00  ;  silicon,  0- 10  to  0- 12.— A.  S. 

Copper  Smelting  :  the  "  Direct  "  Method  co?tsidered  as  the 
Future  Metallurgical  Treatment  of  Copper  On  s, 
Argentiferous  or  Otherwise.  C.  James.  Inst,  of  Mining 
and  Metall.  1896  (39  pages). 

After  a  description  of  the  ordinary  Welsh  process  of 
smelting,  reference  is  made  to  the  use  of  the  Baboon 
furnace,  in  which  the  roof  of  the  melting  furnace  serves  as 
the  bed  of  a  calciner,  and  it  is  pointed  out  that  although 
there  is  an  economy  of  heat  in  thus  combining  the  two 
furnaces,  the  difficulty  of  preventing  the  bellying  of  the 
furnace  in  the  middle,  even  when  strong  clamps  are 
employed  in  its  construction,  and  the  greater  frequency 
and  extra  cost  of  repairs,  have  led  to  its  abandonment 
in  most  cases.  Among  the  modifications  of  the  Welsh 
process  that  are  to  be  recommended,  is  the  use  of  the  blast 
furnace  for  making  coarse  metal  and  cleaning  slags,  aDd 
the  employment  of  regenerative  gas  furnaces  in  place  of 
ordinary  reverberatory  furnaces.  In  the  latter  case,  not 
only  is  there  an  economy  in  labour  and  in  fuel  (the  saving 
in  the  actual  consumption  amounts  to  40  per  cent.,  and  the 
fuel  itself  may  be  of  an  inferior  character),  but  there  is  a 
real  saving  of  copper,  which,  as  dust  in  charging  or  as 
splashes  from  the  fused  material,  passes  over  into  the  grate 
and  ordinarily  is  lost  iu  the  ashes  of  the  solid  fuel.  An  account 
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is  given  of  the  Continental  and  American  methods  of 
smelting,  with  a  short  description  of  the  author's  form  of 
Fore  hearth  for  the  (copper)  blast  furnace.  This  consists 
nf  a  reverberatory  furnace,  in  which  the  metal  and  slag 
from  the  blast  furnace  are  allowed  to  accumulate  :  these 
enter  al  one  end,  and  the  copper  is  tapped  at  one  side, 
whilst  the  slag  Sows  through  the  whole  length  of  the 
furnace,  and  being  thus  kept  hot  and  very  fluid,  passes  off 
through  a  notch  at  the  other  end  entirely  free  from  shots  of 
metal.  The  cost  of  calcining  in  automatic  calciners  of  the 
O'Hara,  Pearce,  or  Brown  type  is  found  to  be  one-third 
of  that  in  the  older  furnaces,  and  at  the  same  time 
the  sulphur  may  be  reduced  to  5  per  cent.,  as  against 
9  pei  cent.,  which  is  the  minimum  in  the  ordinary  calciners. 
In  bessemerising,  the  weak  points  are  the  destruction  of 
the  silicious  converter  lining,  which  is  inevitable,  and  the 
mass  of  slag  so  produced,  which  contains  too  much  copper 
to  justify  its  rejection.  Again  there  is  a  great  loss  both  of 
copper  and  silver  by  volatilisation  during  the  blow.  These 
losses  are  acknowledged  at  3  and  5  per  cent,  of  the  quan- 
tities of  these  metals  respectively  in  the  charge  ;  but  careful 
experiments  in  England  point  to  an  even  greater  loss  than  is 
admitted  in  the  United  States.  Hut  these  losses  occur  only 
when  metallic  copper  is  present;  hence  some  smelters  have 
used  the  besseraerising  process  for  the  production  of  white 
metal,  which  is  then  finished  in  the  ordinary  roasting 
furnace. 

In  the  direct  method,  a  regulus  containing  from  7'J  to 
xi>  per  cent,  of  copper  is  first  crushed,  so  as  to  pass  a 
sieve  with  ;-in.  holes;  two-thirds  of  this  is  then  roasted  to 
oxide  at  a  temperature  below  the  fusing  point  of  the 
sulphide,  and  is  mixed  with  the  remaining  one-third 
portion,  and  the  mixture  is  charged  into  a  refinery  furnace. 
The  exact  proportion  between  the  two  constituents  of  the 
charge  depends  upon  the  degree  of  calcination  of  the  first 
portion.  This  is  determined  by  a  preliminary  fusion  of  a 
sample  of  the  mixture  in  a  Cornish  crucible  ;  if  the  button 
of  copper  poured  from  the  mixture  be  solid  aud  flat,  and 
covered  more  or  less  with  regulus,  it  indicates  that  too 
much  uncalciued  regulus  has  been  added;  if,  on  the  other 
hand,  it  be  covered  with  an  oxide  of  copper  slag,  it  shows 
that  too  little  was  present.  The  extent  of  the  oxidation 
during  calcining  depends  upon  economic  considerations  ■. 
the  removal  of  the  last  portion  of  the  sulphur  in  a  charge 
is  relatively  the  most  expensive,  inasmuch  as  a  much  longer 
time  is  needed  for  the  purpose ;  hence  the  calcination  of 
about  two-thirds  of  the  total  weight  of  regulus  without  remov- 
ing all  the  sulphur,  is  generally  the  most  satisfactory.  As 
soon  as  the  mixture  is  charged  into  the  refinery,  the  tem- 
perature is  raised  as  quickly  as  possible.  Reaction  occurs 
on  the  surface  first,  and  the  reduced  copper  helps  to 
conduct  the  heat  downward  to  the  remainder  of  the  charge. 
The  reaction  is  strongly  exothermic,  so  that  no  extra  fuel 
is  required  during  this  part  of  the  process,  and  the  sulphur 
dioxide  in  an  especially  pure  condition  (nearly  free  even 
from  atmospheric  nitrogen)  may  be  utilised  in  vitriol 
chambers,  The  reaction  over,  the  copper  is  brought  to 
complete  fusion,  and  is  skimmed,  but  should  be  almost  free 
from  slag;  it  is  then  refined  just  as  in  the  ordinary  treat- 
ment of  blister  copper.  The  time  required  to  work  off  the 
complete  charge  is  about  the  same  as  that  for  refining  ;  but 
the  furnace  used  must  be  a  little  larger  than  those 
ordinarily  employed  for  the  same  quantity  of  refined 
copper,  although  no  greater  weight  of  fuel  is  needed. 
Practice  has  shown  that  from  68  to  71  tons  of  copper  may 
be  obtained  from  loo  tons  of  white  metal,  as  against  about 
50  tons  by  the  old  method  ;  and  in  the  cost  of  production, 
there  is  a  difference  of  13s.  'Id.  per  ton  of  white  metal 
in  favour  of  the  direct  treatment.  The  cost  of  the 
preliminary  treatment,  being  distributed  over  a  larger 
ultimate  output  in  the  new  process,  becomes  also  reduced 
by  about  '24  per  cent. 

The  special  advantage  of  this  process  is  that  the  oxidation 
is  effected  at  a  temperature  below  that  at  which  the  regulus 
fu-cs,  instead  of  above  it.  But  when  matte  or  regulus  is 
"roasted"  (in  the  copper  refiucr's  sense  of  the  word)  to 
copper,  from  2  to  3  per  cent,  of  the  copper  and  from  5  to 
-  pel  cent,  of  the  silver  present  are  lost  by  volatilisation. 
The    author  is  certain   that    neither    metal    is  lost    during 


calcination,  aud  that  no  loss,  therefore,  occurs  during  con- 
centration until  metallic  cupper  is  produced.  It  is  usually 
asserted  that  calcination  cause-  a  loss  of  silver,  especially 
when  the  material  contains  arsenic,  antimony,  aud  zinc  as 
imparities;  but  the  author  has  found  that  in  laboratory 
calcinations  the  calcining  dish  retains  microscopic  scales 
upon  its  surface  which,  on  assay,  make  up  the  deficit  of 
silver ;  and  where  calcination  and  scorificatiou  are  con- 
ducted in  the  same  dish,  no  appreciable  loss  occurs.  Hence 
the  roasting  process  in  the  Welsh  method  involves  a  loss 
of  copper  and  silver,  which  may  be  demonstrated  by  the 
use  of  condensing  arrangements  in  the  door  of  the  furnace  ; 
in  the  direct  process  no  such  fumes  can  be  detected,  and 
there  is  no  loss  whatever  of  copper  or  silver.  The  reduc- 
tion, in  fact,  is  effected  so  rapidly  by  the  reaction  of  the 
sulphide  and  oxide,  that,  although  volatilisable  compounds 
would  tend  to  form  at  the  temperature  employed,  there  is 
no  time  for  any  serious  loss  to  be  incurred. 

Under  a  recent  patent  (June  1896)  the  author  now  some- 
times substitutes  sulphide  ores  for  white  metal  in  the  charge 
of  the  refinery, and  withthe  Cape  ore  used  at  the  Briton  Kerry- 
works  a  good  result  is  obtained  with  a  charge  consisting  of 
two  of  ore  and  three  of  calcined  white  metal.  More  refinery 
slag  is  produced,  but  this  is  no  practical  disadvantage,  a- 
it  raises  the  pitch  of  the  metal  during  smelting.  Leady 
mattes  may  be  satisfactorily  treated  without  loss  if  silica  be 
added  to  the  charge;  no  silver  or  copper  is  lost,  and  the 
lead  forms  a  silicate  slag,  from  which  the  lead  may  be 
recovered  in  the  blast  furnace. 

In  starting  new  works  for  this  process,  the  following 
course  is  recommended  as  embracing  all  the  latest  improve- 
ments and  the  results  of  the  best  experience  : — Calcine  and 
mell  the  bulk  of  the  ore  in  rcvei  -bcratory  or  blast  furpanes, 
making  coarse  metal.  Reserve  sufficient  of  the  ore,  un- 
calciued, for  cleaning  all  the  rich  slags  of  the  works,  and 
smelt  this  reserved  portion  with  the  slags  in  a  water-jacketed 
cupola,  again  producing  coarse  metal.  The  coarse  metal 
derived  from  both  sources  is  crushed  aud  calcined  in 
automatic  calciners,  and  the  calcined  product  is  melted  in 
reverberatory  furnaces  to  make  white  metal,  which  is  then 
treated  by  the  "  direct"  method. — \V.  (1.  M. 

(inlii  Extraction.     The  Cyanide  Process  in  the  United 

Slates.      Bag.  and  Mining  J.  1896,  386 — 3S,  . 

The  cyanide  process  was  introduced  into  America  in  18S'.t, 
and  is  yet  in  an  experimental  stage.  Attempts  to  work  the 
process  with  extemporised  and  insufficient  plant  are  re- 
sponsible for  many  failures.  The  chief  requisite  for  success 
is  fine  comminution  af  the  ore  to  pass  at  least  a  40-mesh 
sieve  (50  per  cent,  could  then  pass  a  100-niesh).  and  that 
the  metal  be  in  a  very  fine  state  of  division,  as  gold  frag- 
ments of  any  considerable  size  are  very  slowly  acted  on  by 
the  cyanide.  Neutral  or  slightly  basic  ores  are  lust  suited 
for  the  process,  whilst  those  containing  copper,  ferrous  sul 
[•hate,  or  other  substances  which  consume  the  cyanide,  are, 
of  course,  unsuitable.  Many  telluride  ores  give  very  poor 
results,  and  where  the  ore  before  liziviation  has  been  roasted 
to  separate  the  gold  and  tellurium,  the  gold  is  often  left  in 
the  form  of  compact  globules  which  resist  the  cyanide. 
Any  ore  should  be  submitted  to  physical  and  microscopic 
as  well  as  to  chemical  examination  bet, re  its  suitability  for 
cyanide  treatment  is  finally  decided  on. 

Comparison  between  the  cyanide  and  the  chlorine  pro- 
cesses, in  the  matter  of  cost,  can  hardly  be  profitably  made, 
save  in  each  iudividual  case,  as  the  circumstauces  of 
mechanical  condition  as  well  as  composition  of  the  ore, 
influence  so  greatly  the  applicability  of  the  methods. — .1.1'. 1). 

Gold  Recovery  (Cyanide  Process),  The  Siemens  and 
llalske  Process  of.     Kng.  and  Mining  .1.  62,  892. 

Bi  iics  states  that  the  Siemens-Halske  process  is  -till 
BUCi  ■  --fully  practised  in  the  Worcester,  Robinson,  and  other 
mines  in  the  Transvaal,  for  the  treatment  of  slimes  and 
tailings,  aud  a  recent  statement  that  it  had  been  discarded 
is  not  true.-  Liquors  containing  4  dwt.  of  gold  per  ton 
are  reduced  to  6  or  9grs.,and  others  containing  IS  urs.  un- 
reduced to  about  3  grs.  per  ton. — A.  \V. 


Sot.so.i896.]         THE  JOURNAL  OF  THE   SOCIETY  OF  CHEMICAL   INDUSTRY. 


813 


Cyanide  Process  in  the  United  States.  G.  A.  Packard. 
EDg.  ami  Mining  J.  1896,  62,  3<  '■ 
CffLORiNATION  is  the  only  process  which  the  cyanide  method 
is  seriously  superseding.  For  mines  iocated  at  a  consider- 
able distance  from  a  railroad,  the  cyanide  is  said  to  be  the 
better  process — at  least  until  the  use  of  liquid  chlorine 
becomes  a  practical  success,  as  the  cost  of  transportation  of 
the  chemicals  used  in  chloriuation  has  been  hitherto  high. 

At  the  "  Golden  Reward  "  plant  in  South  Dakota  early 
in  1895,  35  lb.  of  chemicals  per  ton  of  ore  were  used  for 
-ehlorination,  while  only  2\  lb.  were  necessary  for  treating 
•one  ton  with  cyanide.  If  silver  be  present,  tbe  gold  ex- 
traction is  usually  higher  by  chloriuation  than  by  cyanide, 
but  by  using  the  latter  process,  part  of  the  silver  is  recovered. 
With  amalgamation,  cyanide  enters  into  competition  only 
in  the  case  of  very  finely  divided  gold,  which  is  saved  more 
or  less  successfully  in  pans.  The  cost  of  cyaniding  varies 
largely  with  the  character  of  the  ore.  The  lowest  cost 
reported  is  85  cents  a  ton.  The  cost  of  treating  tailings 
has  been  reduced,  at  one  plant  operating  under  exceptionally 
favourable  conditions,  to  69  cents  a  ton.  The  tailings  plants 
do  not  generally  obtain  a  high  extraction.  Altogether, 
200,000  tons  of  ore  and  tailings  were  treated  by  cyanide  in 
1895,  producing  over  1,000,000  dols.  in  bullion  value. 

—A.  S. 

Gold,  Extraction  from  Slimes  Ay  the  Bettcl  Process. 
Cheni.  Z.  it.  Rep.  1396,  254. 

Amom.  the  various  methods  of  treating  tailings  from  the 
amalgamation  mill,  the  Me  Arthur- Forrest  process  has  been 
very  successful ;  but  the  whole  of  the  tailings  cannot  be 
treated  by  it,  owing  to  the  impermeability  of  the  slimes. 
Heating  the  slimes  in  order  to  render  them  porous,  gives 
irregular  results;  and  all  dressing  methods  have  failed. 
owing  to  the  contained  gold  being  so  exceeding  finely 
divided.  Bettel  finds  that  the  whole  of  this  gold  can  be 
extracted  by  means  of  very  dilute  cyanide  solutions.  This 
special  process  consists  solely  in  the  manner  of  separating 
the  solutions  quickly  from  the  slimes,  and  of  washing  the 
residue ;  it  has  been  found  capable  of  extracting  9G — 98 
per  cent,  of  the  gold  from  slimes  assaying  (*>  dwt.  per  ton,  and 
97  per  cent,  of  that  in  concentrates  ;  but  it  is  only  appli- 
cable to  rich  slimes  with  about  i\  dwt.  of  gold  per  ton. 
Although  a  large  number  of  operations  have  to  he  per- 
formed in  conducting  this  process,  they  are  simple  and 
involve  but  little  cost,  as  the  material  is  circulated  by 
■means  of  a  current  of  water  or  a  steam  jet. — W.  G.  M. 

'Cold.  The  Engelkardt  Bromine  Extraction  Process  in 
Operation.  I).  C.  Pret  ami  II.  Trachsler.  Kug.  and 
Mining  .).,  62,  295. 

The  so-called  refractory  ores  of  the  La  Plata  Mountains, 
Colorado,  which  yield  a  low  extraction  of  gold  by  amal- 
gamation, have  recently  been  subjected  to  experiment 
to  ascertain  which  wet  process  could  be  commercially 
employed.  The  gold  in  the  ore  is  chiefly  combined  with 
tellurium,  whilst  a  small  quantity  exists  in  the  free  state. 
Cyanide  of  potassium  was  first  tried,  but  was  abandoned 
owing  to  the  waste  of  cyanide  by  the  copper  present.  In 
addition,  also,  to  this  metal,  some  of  the  ores  contain 
arsenical  iron  pyrites,  zinc  blende,  galena,  and  small 
■quantities  of  chromic  and  titanic  iron,  so  that  the  use  of 
cyanide  was  out  of  the  question.  Consequently  the  process 
to  be  chosen  was  either  that  of  chloriuation  or  bromina- 
tion,  and  the  preference  was  given  to  the  latter,  owing, 
Jirsthj,  to  the  solvent  power  of  the  bromine  solution  being 
greater  than  that  of  the  chlorine  ;  secondly,  to  the  quantity 
■of  chemicals  required  per  ton  of  ore  being  less,  and  con- 
sequent saving  in  freight ;  and,  thirdly,  to  the  time  required 
in  applying  the  bromine  solution  in  the  barrel  being  less. 

An  analysis  of  an  average  sample  from  100  tons  of  ore 
gave  the  following  results: — Silica,  80-5  ;  iron  sesquioxide, 
10-0;  lime,l-05;  magnesia,  nil ;  alumina,  3-7;  and  sul- 
phur, 2-8;  total,  98'05  per  cent.  The  remainder,  1-95 
per  cent.,  is  covered  by  small  quantities  of  copper,  arsenic, 
chromium,  titanium,  and  tellurium,  which  are  detected  in 
solution  after  treatment.  'The  gold  contents  vary  from 
1"25  to  2  oz.,  and  the  silver  from  0-5  to   1  oz.  per  ton. 


The  latter  is  considered  as  scarcely  sufficient  to  he  noticed. 
The  ore  is  roasted  and  charged  into  a  lead-lined  barrel 
containing  bromine  solution  of  an  average  strength  of  0"25 
per  cent.,  although  0'15  per  cent,  may  sometimes  be 
employed  with  equal  advantage. 

After  two  or  three  hours'  contact,  the  charge  is  lixivia- 
ted, and  the  excess  of  bromine  got  rid  of  by  sulphurous 
acid.  The  gold  is  then  precipitated  as  sulphide  by 
sulphuretted  hydrogen,  and  is  refined  in  a  manner  similar 
to  that  used  in  the  ehlorination  process.  The  average 
extraction  varies  from  93  to  96  per  cent,  of  the  total  gold 
present.— A.  \V. 

Sulphides  [Silver,  Gold,  Copper'],  The  Sulphuric  Aciil 
Process  of  Treating  Lixiviation.  F.  P.  Dewey.  Fug. 
and  Mining  J.,  62,  293—294. 

This  is  a  description  of  the  process  as  carried  out  at 
the  Marsac  Mill,  Park  City, Utah.  It  consists  of  six  main 
operations,  viz:: — (1)  Roiling  the  sulphides  with  strong 
sulphuric  acid  in  an  iron  pot;  (2)  Dissolving  out  the  sul- 
phate of  copper  and  silver  in  a  lead-lined  tank,  leaving  a 
residue  containing  the  gold  and  lead  of  the  sulphides,  and 
also  rich  in  silver;  (3)  Precipitating  the  silver  from  the 
filtered  solution  by  means  of  copper  plates  ;  (4)  Sweeten- 
ing, drying,  pressing,  and  melting  the  cement  silver;  (5) 
Treatment  of  the  solutions  after  the  removal  of  the  silver  to 
crystallise  the  sulphate  of  copper  and  recover  the  excess  of 
acid  for  re-use ;  and  (6)  Treatment  of  the  gold-bearing 
residues.  The  silver  contained  in  116,519  lb.  of  sulphides 
amounted  to  572,544  oz.,  and  the  amount  obtained  as  fiue 
bullion  was  96-29  percent.  The  remainder  of  the  metal 
was  divided  as  follows  : — 2 '76  per  cent,  in  the  residue, 
0'93  per  cent,  in  the  "  cleanings,"  and  0' 38  per  cent,  on 
hand,  showing  a  "  plus  clean  up  "  of  0-36  per  cent. 

The  figures  in  respect  to  the  gold  recovery  are  not 
satisfactory,  and  this  is  attributed  to  the  difficulty  of 
determining  the  small  quantities  of  gold  in  the  presence  of 
the  large  proportion  of  silver.— A.  \V. 

Blende,  Metallurgical  Treatment.  Reactions  occurring  in. 
F.  Prost.  Bull.  Assoc.  Beige  des  Chimistes,  10,  [6], 
246 — 263.  (Second  paper.  See  this  Journal,  1896, 
723.) 

The  examination  of  the  reducing  action  of  carbon  on  the 
zin;  in  roasted  blende  was  divided  into  the  following  series. 

A.  (Hi  zinc  oxide  alone,  and  in  combination  with  the 
other  free  metallic  oxides  present. 

Results. —  In  the  first  case  the  whole  of  the  zinc  is 
volatilised  at  about  1,075  C.  When  the  zinc  oxide  is  mixed 
in  equal  molecular  proportions  with  ferric  oxide,  alumina, 
or  lead  oxide,  the  zinc  is  also  volatilised  at  temperatures 
of  1,0  75°  and  1,200°— 1,250°  C.  respectively,  so  that  the 
presence  of  these  oxides  does  not  increase  the  refractory 
properties  of  the  zinc  oxide. 

B.  ( In  zinc  oxide  in  presence  of  sulphur  compounds. 
For  these  experiments  a  chemically  pure  specular  blende 

was  employed,  and  the  most  favourable  furnace  tempera- 
ture for  the  operation— in  order  to  allow  of  the  detection  of 
any  zinc  sulphide  formed — was  determined  by  preliminary 
tests  to  be  between  1,200°  and  1,250°  C.,  it  having  been 
found  by  such  preliminary  experiments  that  whilst  within 
this  range  of  temperature,  zinc  sulphide  is  net  appreciably 
reduced,  any  zinc  existing  as  oxide  is  completely  volatilised. 

The  action  of  iron  aud  lime  on  the  liberation  of  zinc 
from  combination  with  sulphur  was  first  studied.  In  the 
case  of  iron,  the  action  at  any  given  temperature  deoends 
on  the  relative  proportions  of  the  iron  and  blende.  The 
former  should  always  be  in  excess  of  the  theoretical 
quantity  requisite  for  combination  with  the  sulphur,  the 
influence  of  temperature  being  demonstrated  by  the  results 
of  two  tests  with  the  same  mixture  (containing  190  per  cent, 
excess  of  iron)  atl.'Joo — 1 ,250°  C.  aud  1,075°  C.  respectively. 
In  tbe  first  test  all  the  zinc  was  vola'ilised,  whereas  in  the 
other  a  large  quantity  remained  in  tbe  residue. 

Lime  has  a  much  more  energetic  liberating  action  than 
iron,  an  excess  of  75  per  cent,  over  the  theoretical  quantity 
enabling  all  the  zinc  to  volatilise  at  about  1,250'  C.  ;  and  if 
a  large  enough  proportion  of  lime  be  used,  the  same  result 
may  be  attained  at  the  fusing  point  of  gold. 
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At  the  temperature  of  the  tests  (1,200  -1,250  CO  "" 
retarding  influence  on  the  reduction  of  zinc  oxide  appears 
to  i»-  exerted  by  calcium  sulphate,  even  in  presence  of  such 
bodies  as  silicate  of  lead  ami  iron,  which  might  convert  the 
reduced  calcium  sulphide  into  silicate,  and  facilitate  tbc 
formation  of  zinc  sulphide. 

(•n  the  other  hand,  magnesium  sulphate,  by  reason  of  its 
different  behaviour  in  presence  of  carbon  at  high  tem- 
peratures, viz.,  decomposition  into  magnesia  anil  sulphur 
dioxide,  favours  the  production  of  zinc  sulphide,  and  it  is 
fortunate  that  this  sulphate  is  generally  present  in  but 
small  proportion  in  blende. 

('.  (  hi  the  compounds  of  silica  and  zinc. 
The  result  of  experiments  made  with  a  mixture  of  zinc 
oxide,  lead  oxide,  and  silica  heated  together  at  1,01)0  and 
afterwards  reduced  in  presence  of  carbon  at  1,200  — 1,250° C, 
'.ems  to  indicate  that  at  these  temperatures  a  certain  pro- 
portion of  an  irreducible  double  silicate  is  formed,  hut  when 
the  temperature  of  the  working  furnace  was  employed,  all 
the  zinc  was  driven  off.  The  simple  silicate  of  zinc  formed 
at  1 , 1  ">o — 1,500'  was  totally  reduced  at  the  practical 
working  temperature,  and  to  within  less  than  1  per  cent,  at 
1,200° — 1,250°,  but  when  prepared  at  1,550°,  although  com- 
pletely driven  off  at  1,500°,  was  less  readily  so  at  1,200° — 
1,250°  than  in  the  former  ease. 

The  conclusions  drawn  from  the  results  are  :  that  no 
combinations  are  formed,  during  the  reduction  by  carbon,  i 
which  cannot  be  decomposed  at  the  ordinary  working  tem- 
perature (1,450 — 1,500°)  of  the  furnace.  Furthermore,  : 
that  it  is  highly  probable  that,  by  a  judicious  admixture  of 
lime  with  the  mineral,  the  loss  (sometimes  attaining  to  more 
than  4  or  .">  per  cent.)  of  zinc  in  the  plumbaceous  residues 
could  be  avoided.  The  intimacy  of  the  mixture  has  an 
appreciable  effect  on  the  result  of  the  reducing  process,  and 
the  trouble  of  preparing  the  mixture  with  more  than  the 
ordinary  care  would  be  more  than  compensated  if  the  yield 
were  thereby  increased  by  a  few  tenths  of  1  per  cent. 

— C.  S. 

Lead  and  Bismuth,  Solubility  of  Zinc  in.  Spring  and 
Romanoff.  Zeits.  Anorg.  Chem.  13,  2'.) — 35. 
A  CRUCIBLE  with  a  plug  in  the  side  was  heated  to  regu- 
lated temperatures,  varying  from  250°  to  900°  C  ,  .is 
determined  cither  by  a  mercury  thermometer  containing 
compressed  nitrogen,  or  by  calorimetrie  methods.  Before 
being  placed  in  the  furnace,  the  crucible  was  filled  above 
the  plug  w  ith  lead  or  bismuth,  and  a  quantity  of  zinc  placed 
on  the  top  of  the  other  metal,  a  layer  of  salt  serving  as  a 
protection  from  the  air.  After  long  heating,  with  occasional 
stirring,  a  sample  of  the  upper  layer  was  taken,  the  melted 
metal  run  out  by  opening  the  plug,  and  a  sample  of  the 
lower  layer,  remaining  in  the  crucible,  then  taken.  The 
analysis  of  these  two  samples  gave  figures  representing  the 
solubilities  at  different  temperatures  of  bismuth  or  lead  in 
zinc,  and  of  zinc  in  bismuth  or  lead.  Turves  plotted  from 
these  figures  show  that  the  values  of  the  reciprocal 
solubilities  approach  one  another  as  the  temperature  rises, 
so  that  at  a  temperature  of  about  Soli  for  bismuth  and  zinc, 
or  950  for  lead  and  zinc,  the  values  would  be  the  same,  or 
the  metals  would  be  miscible  with  one  another  in  all  pro- 
portions.  The  curves  are  analogous  with  those  obtained  bj 
AlcxojcfF  in  the  case  of  partially  miscible  liquids. — .1.  T.  D. 

Pyrometer,  Li  Chatelier-Heraeus,  Usi  of,  Hi   Tron   Woi-ks. 

II.  Wedding,     stahl  u,  Eisen,  1896,  16,  663. 

See  under  Will.,  page  S'_>9. 

Diamonds  n:  Steel.     L.  Frank,     stahl  a.  Eisen,  1896, 
16,  585. 

See  under  XXIV.,  page  885. 

Aluminium  ami  Hi   Alloys,  Analysis  of.     II.   Gouthiere. 

Ann.  de  I  himie  Aualyt.  i.  [14],  265.    "Analyst,  21,  ^70. 

Set  under  Will.,  page  880, 

Tin-Plate  Industry  in  Pennsylvania,     3.  Franklin  Inst. 

1896, 142,  815. 

See  under  Trade  Ken.,  page  836. 


Go  ernment  Metallurgical  Works  in  AY«.  South  Wales. 
Sei  und er  Trade  Rep.,  pay <  886. 

PATENTS. 

Gold,  Impts.  in  Apparatus  for  Extracting,  by  Means  •  •/ 
Mercury.  [Usi  of  Hydrogen.]  .1.  W.Butler,  London. 
Eng.  Pat.  15,356,  Aug.  15,1895. 

This  is  au  appliance  for  forcing  hydrogen  gas  on  to  the 
surface  of  mercury  used  in  a  revolving  pan  for  extracting 
gold  from  ores  by  amalgamation,  to  prevent  the  surface  oi 
the  said  mercury  from  sickening  or  becoming  oxidised. 

-  A.  W. 

Slimes  or  Tailings,  Jm/i/s.  in  the  Treatment  of ,  for  thi 
Extraction  of  Gold  or  Silver  therefrom  by  Means  »i 
Soh;  nls,  and  Apparatus  for  thai  Purpose.  .lohn 
Cobeldick,  London.     Eng.  Pat.  Ifi,.i03,  Aug.  30,  1895. 

Tnrc  various  solvents,  gases,  and  cleansing  solutions  are 
caused  to  circulate  continuously  through  the  mass  .  .f  slimes 
by  a  forcing  process,  through  the  agency  of  the  apparatus 
described. — J.  H.  C. 

Copprr,  Zinc,  Lead,  Silver,  Gold,  amd  otht  r  Metals  : 
fiupfs.  relating  to  the  Separation  or  Extraction  of 
[Treatment  with  Chlorides  and  Chlorine,  §cc.~\,  from 
Ores  or  Compounds  containing  the  same,  and  to  the 
Recovery  of  Chlorine  used  in  the  Treatment  of  such  Ores 
or  Compounds.  II.  R.  Lewis.  London,  and  C.  (lelstharp, 
Manchester.     Eng.  Fat.  17,190,  Sept.  14,  1895. 

The  ore  is  roasted,  if  necessary,  and  then  mixed,  cither  in 
or  out  of  the  furnace,  with  a  quantity  of  solid  or  liquid 
chloride  of  iron,  or  with  hydrochloric  acid,  or  some 
chloride.  .V  quantity  of  water  is  added  to  the  mixture  in 
suitable  vats,  and  chlorine  gas  passed  into  it,  the  whole 
being  kept  hot  by  steam  or  hot  air.  The  mixture  is  till  I 
leached  with  water,  containing  acid  if  convenient,  and 
washed  with  water  until  free  from  copper,  zinc,  or  tin.  The 
residue,  if  it  contain  lead,  silver,  or  gold,  is  smelted  or 
treated  by  any  well-known  process.  The  clear  solution, 
after  [Kissing  through  a  further  quantity  id  ore,  is  run  into 
c. 'vend  vessels  having  one  or  more  compartments,  each 
containing  anodes  and  cathodes.  A  current  of  electricity 
deposits  the  metal  on  the  cathodes  and  liberates  the  chlorine 
at  the  anodes,  ready  for  further  use.  The  gold  and  silver 
which  enter  into  solution  are  precipitated  with  metallic 
copper  or  zinc.  The  solution  is  then  treated  with  a  small 
quantity  of  oxide  of  copper  or  oxide  of  zinc  to  precipitate 
the  iron,  after  which  it  is  electrolysed  to  obtain  the  COJ  i 
zinc,  lead,  or  tin. — A.  W. 

1  Aluminium  Compounds  [Carburetled  Aluminium  ami 
Alloys'],  Impts.  in, and  Menus  for  Producing  the  Same. 
K.    I.Roman,     London.      Fug."    I'at.    17. -Jan.    Sept.    16, 

IS'.l.-i. 

To  carl. arise  aluminium,  99  per  cent,  of  that  metal  is 
melted  with  1  percent,  ot  calcium  carbide,  which  latter  is- 
introduced  in  an  aluminium  cartridge  into  the  molten  metal. 
I  In  order  to  remove  the  calcium,  1(1  parts  of  another  alloy, 
consisting  of  :!'  percent,  of  nickel,  3j  per  cent,  of  tungsten, 
and'J'.'  percent,  of  aluminium,  are  added  to  81  parts  of 
this  mixture.  When  properly  melted,  the  alloy  is  poured, 
and  the  calcium,  together  with  any  silicon  and  iron,  remains 
at  the  bottom  of  the  crucible  in  the  form  of  a  "  slack." 
The  metal  so  produced  has  considerable  hardness,  great 
elasticity,  and  a  melting  point  lower  than  that  of  aluminium. 
Analysis  shows  the  percentage  of  carbon  to  be  about  0-1 
per  ci  nt..  but  it  is  -aid  that  it  may  be  as  high  a-  i  •  ■">  pi  l 
cent. — A.  W. 

Metallic  Fumes,  /'«/>/*.  in  Apparatus  tor  Colin  inn/. 
[Mingling  in  Suction  Fan  with  Water."]  .1.  V.'oolford, 
London.  '  Fug.  I'at.  17,320, Sept.  17.  1895. 

To  collect  the  metallic  particles  suspended  in  funic  after  pass 
ing  the  ordinary  cooling  conduits  and  collecting  chambers, 
a    fan   is    introduced    into    the    flue,   provided    with  a  nozzle 
through  which  water  or   a  mixture  of  water   and    steam    is 
injected.     The  wati  r  is  broken  up  by  the  fan  blades  into  a 
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finely  divided  condition,  and,  mixing  with  the  fumes,  washes 
out  of  tbem  any  metallic  matter,  which  matter  is  afterwards 
collected  l>y  subsidence,  filter-pressing,  or  otherwise. — A.  \\  . 

Gold  ami  Silver,  An  Improved  Proa  ssfor  tlu  Extraction  of, 
from  their  Ores.  [Weak  Alkali  Hydrate  and  Carbonate.] 
F.C.May,  London.     Eng.  Pat.  18,116,  Sept.  28,   1895. 

The  crushed  ores  are  boiled  in  a  mixed  solution  of  alkaline 
hydrates  and  alkaliue  carbonates  for  at  least  one  hcur,  and 
subsequently  digested  therein  for  at  least  24  hours  before 
amalgamation,  so  as  to  prevent  the  flouring  or  sickening  of 
the  mercury. — J.  H.  i  . 

Aluminium  Allot/  [Al,  Ni,and  W  j,  Tlf  Manufacture  of  a 
New.     R.  I.  Roman,  London.     Eng.  Pat.  21,186,  Nov.  S. 

is  a.-). 

The  alloy  consists  of  9S  per  cent,  of  commercial  aluminium. 
1  per  cent,  of  nickel,  and  1  per  cent,  of  tungsten.  Two 
methods  of  preparing  this  alloy  are  mentioned.  The  nickel 
and  tungsten  are  first  alloyed  by  adding  the  latter  in  the 
amorphous  state,  in  a  receptacle  of  aluminium,  to  the  molten 
nickel,  and  then  adding  the  aluminium.  Or,  an  alloy  of 
tungsten  and  aluminium  is  prepared  by  melting  the  latter 
metal  with  a  mixture  of  Uingstic  acid  and  cryolite,  so  as  to 
produce  a  metal  containing  10  per  cent,  of  tungsten.  More 
aluminium  is  added  in  sufficient  quantity  for  the  final  alloy, 
and  the  whole  is  added  to  the  necessary  amount  of  molten 
nickel.  The  alloy  so  produced  possesses  all  the  qualities 
of  aluminium,  as  regards  low  specific  gravity,  ductility, 
colour,  and  resistance  to  corrosion,  and  has,  in  addition,  a 
greater  tensile  strength  and  elasticity,  a  finer  polish,  and 
can  be  more  easily  machined. — A.  \V. 

Sulphide  Ores  and  Mattes.  Impts.  in  the  Roasting  of.  [Air 
or  Air  end  Steam  in  Different  Zones,  Sec."]  C.  F.  Clans, 
London.     Eng.  Pat.  21,380,  Nov.  11,   1895. 

The  object  of  this  patent  is  to  bring,  during  the  roasting 
process,  the  whole  or  most  of  the  hot  sulphurous  acid  .  ■  - 
produced  by  the  oxidation  of  the  sulphur  contained  in  that 
portion  of  the  ore  charge  which  was  last  introduced  into  the 
furnace,  together  with  air  and  some  steam,  into  intimate 
contact  with  the  other  parts  of  the  charge,  which  have 
already  been  partly  or  wholly  roasted,  in  order  to  convert 
the  oxides  or  remaining  sulphides  into  sulphates.  The 
furnace  may  be  a  vertical  one,  closed  at  the  top  with  the 
exception  of  the  charging  door.  The  air  enters  through 
openings  placed  at  different  heights  in  the  walls,  and  the 
sulphurous  acid  gas  is  withdrawn  through  an  opening  at  the 
The  ore  in  the  lower  portion  of  the  furnace  is  first 
roasted,  and  the  zone  of  combustion  is  then  raised  towards 
the  top  by  introducing  the  air  and  steam  through  the  higher 
openings.  The  products  of  combustion  of  the  new  ore  at 
the  top  are  then  drawn  downwards  through  the  roasted  ore 
at  the  bottom.  In  the  case  of  horizontal  furnaces,  the  same 
object  may  be  attained  by  dividing  them  by  partition  walls 
into  a  number  of  chambers  or  compartments,  connected 
together  by  means  of  valved  passages,  s->  that  the  gases 
may  be  supplied  to  and  directed  through  any  series 
compartments  according  to  the  nature  of  the  charge. 

—A.  W. 

Soldering  or  Brazing  of  Metals,  Impts.  in,  particularly 
applicable  to  Aluminium  Alloys.  E.  A.  Ellis,  London. 
Eng.  Pat.  22,041,  Nov.  19,  1895. 

The  bodies  to  be  united  (or  one  of  them)  are  (or  is)  heated 
nearly,  but  not  quite,  to  the  melting  point.  The  braze  or 
solder  employed,  is  composed  of  Al,  1  oz. ;  Sn,  4/3  oz. ; 
l.'u,  |  oz. ;  Zn,  j  oz.  The  copper  is  first  melted,  the  zinc 
is  added,  then  the  aluminium,  and  finally  the  tin,  the  whole 
being  stirred  with  a  copper  rod.  For  the  process  the  claim 
The  preparation  of  one  surface  to  be  united  with  an 
aluminium  braze,  carefully  amalgamating  the  same  with 
said  surface,  and  the  completion  of  the  brazed  joint  with 
another  part  by  the  casting  of  the  latter  part  upon  the 
former  prepared  part,  to  fuse  the  braze  and  make  a 
homogeneous  joint  between  them."' — J.  H.  C. 


Malleable  Iron  or  Steel,  An  Improved  Process  and  Means 
for  Converting  Pig  lion  into.  P.  Slierk,  J.  I..  Batter, 
and  S.  Weiss,  Lebanon,  Penn.,  U.S.A.  Eng.  Pat.  18,081, 
Aug.  14,  1896. 

A  blast  of  air  is  variously  applied  to  the  molten  metal  in 
the  manner  and  by  means  of  the  apparatus  described,  for 
converting  pig  iron  into  malleable  iron  or  steel. — J.  H.  C. 


XL-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

(.4.)—  ELECTRO-CHEMIST!;  Y. 
[Potassium  Percarbonate^,  Oxidising  Substances,  Eleelra- 
Igtiv   Preparation   of  n   New    Class  of.      K.  J.   Constant 
and   A.   von  Hansen.     Zeits.   f.  Elektrochemie,  3    1896, 
1H7— 144. 

When  carbonates  of  alkalis  or  of  ammonium  are  dissolved 

in  water,  they  are  dissociated  into  ions  M,  and  ( 'O, ;  and 
when  they  are  electrolysed  we  get  at  the  cathode,  hvdrogeo, 
and  the  hydroxyl  compound  of  the  alkali  (or  ammonium), 
and  at  the  anode,  oxygen  and  a  bicarbonate.  It  might  be 
expected  that  if  water  were  added  gradually  to  the  solid 
carbonate,  the  dissociation  would  take  place   in   stages,  — 

+ 
ions   M   and    MCO-,  being  first  formed,  and  complete  dis- 
sociation   into   three   ions   occurriug   on    further    dilution. 

Under  suitable  conditions  the  ions  MC03  might  unite  into 
new  molecules   MC03— MCOj,  iust   as  persulphurie   acid 

is  obtained  from  sulphuric  acid. 

The  authors  find  that  this  is  the  case.  When  a  saturated 
solution  of  potassium  carbonate  is  electrolysed,  the  evolution, 
of  oxygen  at  the  anode  diminishes  as  the  temperature  is 
reduced  and  ceases  at  -  10'.  In  place  of  the  crystalline 
precipitate  of  potassium  bicarbonate,  there  is  formed  a 
bluish  amorphous  powder ;  this  is  potassium  percarbonate, 
K'.C.i », .  1  i  ■  irder  to  obtain  a  good  yield,  the  potash  solution 
must  be  kept  saturated.  It  is  electrolysed  between  platinum 
electrodes  in  a  beaker  with  a  porous  diaphragm,  the  beaker 
standing  in  a  freezing  mixture.  3 — G  accumulators  are  used. 
Platinum  wire  is  used  as  the  anode  and  platinum  foil  as  the 
cathode.  The  temperature  must  not  rise  above  0°  C. ;  the 
yield  is  best  when  it  is  kept  below  —  15°.  The  percarbonate 
is  quickly  decomposed  by  water  at  the  ordinary  temperature. 
The  suspended  salt  must  therefore  he  quickly  transferred 
to  a  filter,  and  then  (without  washing)  placed  on  a  porous 
plate  in  a  desiccator  over  phosphorus  pentoxide.  On 
drying,  it  loses  its  bluish  colour  and  becomes  nearlv  white. 
The  amorphous  highly  hygroscopic  powder  thus  prepared 
always  contains  more  or  less  bicarbonate  and  carbonate  of 
potassium. 

When  slightly  warmed,  potassium  percarbonate  decom- 
poses into  potassium  carbonate,  carbonic  acid,  ana 
oxygen — - 

KO.CO.O-O.CO.OK  =  KX<>    -   CO*  +  O. 
In    ice-cold   water  it   dissolves   almost    without   decom- 
position ;  when   dissolved   in    water   at   the  ordinarv  tem- 
perature it  evolves  oxygen  and  forms  bicarbonate — 

K;C,06  =  2KIICO.,  +  I  '. 

In  presence  of  oxidisable  substances  it  acts  as  an 
oxidising  agent.  It  bleaches  indigo  solution,  cotton,  silk, 
and  wool.  It  rapidly  oxidises  lead  sulphide  to  sulphate — 
PbS  +  4K,C.06  =  PbSO,  +  4KX03  +  4C'(t. 
T'nder  certain  circumstances  potassium  percarbonate  also 
acts  as  a  reducing  agent.  Thus  the  following  reductions 
take  place  with  evolution  of  oxygen — 

Ml'  ),   -    K.i  _'  I    =   MJaC     3    -    K  C<  K   -  O, 

,      -      K;C;0,;     =     PbCO  .     +      K    I 

A?_"  -  KjC206  =  Ag2CO    +   K_C<\  -  0 

This  l>ehaviour  indicates  that   the  percarbonate  is  really 
the  carbonate  of  a  holoxide   (Traube,  Ber.  19    111G). 
potassium  peroxide.     Like  the  holoxides  of  the  alkalis,  it  is 
a  reducing  as  well  as   an  oxidising  agent ;    and   like  the 
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holoxides  of  the  alkalis  and   alkaline   earths,  it    produces 

hydrogen  peroxide  when  acted  on  bj  acids  i  <•.;/.,  dilute 
sulphuric  aeicl) — 

K.co,,    .    II  S<  \4        K  SI  \    •    2C02  -  II; 

Under    similar    conditions,    rubidium     pcrcarbonate     is 
lined   from   rubidium  carbonate  as  a  white,  exceedingly 
hygroscopic    powder.      The    carbonates    of    sodium    and 
ammonium  are  only  verj   slighth  soluble  at  low  tempera 
i   res,  and  their  percarbonntes  bavenot  yet  been  isolated. 

—I).  E.  .!. 

PATENTS. 

I'.'i  i  truli/tic  or  Galvanic  Processt  I  or  Cells,  Impts.  in  or 
relating  to.  II.  U.  Lake,  London..  From  C.  Hoepfner, 
Giessen,  Germany.     Eng.  Pat.  17.74.".,  Sept.  23,  1895. 

In  this  process  the  bath  is  divided   by  means  of  diaphragms 

into  anode  and  cathode  compartments  so  that  the  latter 
are  above  the  former,  and  anode  cells  communicate  with 
anode  cells,  and  cathode  with  cathode,  as  described  in 
Eng.  Pat.  13,7:55,  1890  (this  Journal,  1891,  839,  and  1892, 
1015).  To  allow  of  the  use  ot'  as  low  an  electro-motive 
force  as  possible,  soluble  anodes  are  employed,  which  arc 
formed  of  some  metal  or  metallic  substance  which  differs 
from  the  metal  of  the  final  product  obtained  at  the  cathode, 
and  is  readily  precipitated  from  its  solutions  like  lead,  but 
is  insoluble  in  diluted  acid  (especially  in  diluted  sulphuric 
acid),  so  as  to  exclude  the  employment  of  zinc  or  iron  for 
the  anodes.  These  may  consist  of  lead  or  plumbiferous 
substances,  compounds,  or  alloys  in  a  compact,  pulverulent, 
or  spongy  condition  ;  or  of  other  metals,  such  as  mercury 
or  copper,  or  their  compounds  or  alloys.  The  metals  dis- 
solved  from  the  anodes  are  rendered  insoluble  by  chemical 
or  physical  means,  and  their  precipitation  takes  place 
preferably  outside  the  anode  compartment.  The  precipitates 
are  collected  and  utilised  preferably  b\  regenerating  the 
metal  by  the  action  of  some  reducing  agent,  such  as  eoal- 
or  water-gas. 

One  or  both  of  the  electrodes  may  be  removable,  and 
that  next  the  anode  should  preferably  consist  of  a  chloride, 
nitrate,  or  acetate — say  the  acetate  of  zinc,  or  of  acids  or 
salts  capable  of  forming  soluble  lead  compounds.  The 
lye  is  circulated  past  the  lead  anodes,  so  that  it  never 
contains  more  than  from  50  to  100  grms.  of  had  per  litre, 
and  this  lead  is  precipitated  by  means  of  the  salt  or  oxide 
to  be  indirectly  decomposed  (such  as  sulphate  of  zinc), 
thereby  regenerating  the  electrolysed  intermediate  substance. 
such  as  acetate  of  zinc.  Other  precipitates  may  be  em- 
ployed, and  the  process  can  be  applied  to  the  method  of 
depositing  copper  and  zinc  described  in  Eng.  Pats.  18,080, 
L890,and  11,724,  1894  (this  Journal,  1895,  581),  and  to 
.the  production  of  many  bodies  by  electrolysis. — G.  II.  I!. 

PI  ales  fur  Electric  Accumulators  or  Secondary  Batteries, 
Impts.    in    and    in    tin     Manufacturt    of.      [Potassium 
Sulphate   Coating^]      .1.   Komer,  Mannheim,   Gerraaoy. 
Eng.  Pat.  19,745,  Oct.  21,  189  i 
To  lengthen  the  life  of  tin'  plates,  the  supports  are  subjected 
to  the  action  of  the  current  i;  a  bath  composed  of  a  solution 
of  potassium  sulphate  in  sulphuric  acid,  when  they  receive 
a  protective  crystalline  coating  of  the  Bcid  sulphate.      \\  hen 
sufficiently  coated,  the  supports  an   removed  from  the  bath, 
mid   the   paste  of  active   iraterial    is  applied  to  them,  after 
which  they  are  formed  in  a  bath  of  the  same  composition, 
whereby  each  particle  i  f  the  paste   is  also  enclosed  in  a 
crystalline  coating.      When  the  cells  are  in  use,  the  electro- 
lyte must  always  ci  ntain  potassium  sulphate  in  excess. 

— G.  H.  B. 

Primary    Electric    Batteries,   Impts.    in    nr   relating   In. 

i  'in  iiliiimii]      W.    Rowbothain,    Birmingham.      Eng. 
Pat.  20,828,  Nov.  I,  I  : 
Tins  invention  relate-  to  that  class  of  primary  batteries  in 
which   the   main   body    <t    th<    excitin       ind   depolarising 
liquids  is  contained  in  reservoir-  -.par. Hid  from  the  portion 
lined  in  the  cells  ited  partitions  which  allow 

of  the  circulation  of   the  and    depolarising   fluid 

during  the   working  i  as  described  in    I 

Pats.  107,  7600  and  I  -  38). 


In  this  improvement  the  battery  consists  of  an  outer  case 
divided  longitudinally  into  three  main  compartments,  each 
of  which  is  divided  into  four  subsidiary  compartments  by 
means  of  three  transverse  partitions.  The  centre  longitudinal 
compartments  are  each  provided  with  a  porous  partition, 
between  which  the  metal  elements,  preferably  iron,  are 
placed,  while  the  carbon  elements  are  in  the  outer  space-. 
Provision  is  made  for  the  circulation  of  the  electrolyte  b_\ 
means  of  tube-  passing  through  the  various  portions,  and 
an  exhaust  tap  ;  or  the  various  compartments  may  be 
thrown  into  communication  as  desired,  by  means  of  taps 
worked  From  the  outside  of  the  vessel  by  means  of  a  rod. 
The  carbon  elements  are  immersed  in  a  solution  composed 
as  follows  :  — 

IV. 

Bichromate  of  soda 3'J 

N  line  acid "i"» 

Sulphuric  acid 15a 

Water S2I I 

Potassium  chlorate t 

The  exciting  fluid  within  the  porous  cell,  c  insists  of  a 
solution  of  about  1  oz.  of  potassium  chlorate  to  about 
r>0  oz.  of  a  saturated  or  diluted  solution  of  ammonium 
chloride  or  potassium  chloride. — G.  H.  R. 

Electrodes,  Impts.  in,  suitable  for  Electrolytic  Apparatus. 
PI  iiiiiuin.]     ('.   Kelluer.   Vienna,  Austria.    Eng.   Pat. 
22,207,  Nov.  21,  1895. 

Ix  order  to  give  rigidity  to  the  electrodes  and  to  reduce  the 
weight  of  platinum  employed,  they  are  constructed  of  thin- 
walled  platinum  tubes,  in  which  are  inserted  or  cast, 
accurately  fitting  metallic  conductors.  The  platinum  tubes 
may  be  provided  with  lateral  rib-like  projections,  preferably 
serrated  at  their  edges.  These  electrodes  may  be  made 
bipolar  by  arranging  them  so  that  they  extend  thro 
wall  of  non-conducting  material,  as  described  in  Eng,  Pat. 
9285,  1894.— G.  H.  Si. 

(B.)  —ELECTRO-METALLURGY. 

Peroxide  of  Lead,  Improved  Method  of  Manufacture  <•/". 
1 1 .  N .  Warren.     (  hem.  News,  1 896,  74,  1  -I  1  ■ 

l.n  iimii.k  or  sulphate  of  lead  from  vitriol  tanks,  &c,  is  intro- 
duced into  canvas  bags,  through  each  of  which  is  inserted  a 
lead  sheet.  These  bags  are  now  immersed  iu  dilute  vitriol, 
an  1  connected  respectively  to  sheets  of  iron;  the  sulphate 
or  other  lead  compound  contained  tbereiu  is  thus  speedily 
and  e  impletely  reduced  to  the  spongy  metal,  the  bags  being 
afterwards  connected  alternately  b\  their  lead  plates  and 
exposed  to  the  action  of  an  electric  current,  the  positives 
being  tlui-  completely  converted  into  peroxide,  whilst  the 
temporary  accumulator  thus  produced  is  again  emptied  of 
its  current  into  further  quantities  of  spongy  metal,  thus 
producing  a  further  quantity  of  peroxide.  The  author  states 
that  the  process,  «  hen  rightly  conducted,  yield-  an  absolutely 
pure  ami  cheaply  formed  oxide. — A.  S. 

PATENTS. 

Metallic  Zinc  and  Metallic  Copper,   Impts.  in  a  I 

and  Apparatus  for  the  Electrolytic  Production  offrom 

Zinc  Ores  containing  ("upper,  and   Oxygen   Gas  as   a 

By  Product.     ('.  A.  ltiirgbardt,  Manchester,  and  ( .    B 

I  celts.     Eng.  Pat.  19,934,  Oct.  23,  1895. 

Tin.  roasted  and  ground  ores  are  treated  in  a  suitable  tank, 

provided  with   a   mechanical   stirrer,  with   a   concentrated 

solution    of    ammonium    carbonate,    sesquicarbonate,    or 

bicarbonate,   or  mixtures   of  these,  or  with  a  solution  ol 

a  gas.     On  stirring,  the  oxides  of  zinc  and  copper 

arc  rapidl)  dissolved  out  of  the  ore.  and  ma-j  be  removed  in 

solution    after   settlement  or   by  filtration.     The   separated 

solution  is  heated  t..   tie  t".,  and  the   iron  is  removed  by 

means  of    hydrated    oxide   of  tin   and  prolonged   agitation. 

I:.      ipper  is  then  precipitated  by  metallic  zinc  i   finally  the 

i.  removed  by  electrolysis  at  a  temperature  of  4o   to 

50    C,  Oxygen  gas  being   at  the  same  time  liberated  from 

the  positive  pole.     The  tanks  used  ma\  he  oi   w i;  thev 

n  n.i  nol  be  of  iron.  The  oxide  of  tin  is  recovered  bj 
dissolving  the  ffecornpanying  oxides  of  iron  with  sulphuric 
acid. 
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The  ammonium  salts  accompanying  the  insoluble  residues 
are  recovered  by  washing  with  water. 

The  various  solutions  are  covered  with  a  layer  of  paraffin 
oil  or  other  mineral  oil  of  high  flashing  point  and  low 
viscosity,  to  prevent  ioss  of  ammonia  by  volatilisation. 

—J.  II.  C. 

Metals,  Impts.  in  the  Electro-Depositing  of.  [Rapid  Cir- 
culation.] A.  S.  Elmore,  Leeds.  From  J.  0.  Elmore, 
Kapurthala,  Iudia.     Eng.  Pat.  21,283,  Nov.  9,  1895. 

I  he  object  of  this  invention  is  to  allow  of  much  higher 
current  densities  being  employed  in  the  electro-deposition 
of  metals  than  has  heretofore  been  possible.  This  is  effected 
by  placing  the  anode  close  to  the  mandrel  on  which 
deposition  takes  place,  and  forciog  a  large  volume  of 
electrolyte  through  the  interspace  by7  means  of  a  centrifugal 
pump  or  other  suitable  agency.  The  electrolyte  may  be 
admitted  between  the  anode  and  cathode  from  the  ends  of 
the  tank,  or  preferably  through  a  perforated  pipe  or 
chamber  running  along  the  bottom  of  the  tank  under  the 
anodes,  which  are  so  arranged  as  to  allow  a  free  space 
between  the  mandrel  anil  (he  supply  pipe.— (1.  II.  R. 

Impure  Bismuth,  Impts.  in  the  Treatment  of.  for  Refining 
the  same.  15.  Zakorski,  F.  Hurter,  and  J.  Brock,  Liver- 
pool.    Eng.  Pat.  22,251,  Nov.  21,  1895. 

The  impure  bismuth  is  employed  as  an  anode  in  an  electro- 
lytic tank  with  a  solution  containing  nitric  acid  as  an 
electrolyte  Carbon,  pure  bismuth,  platinum,  or  other 
suitable  material  may  be  employed  as  the  cathode.  A 
current  density  of  15  amperes  per  sq.  ft.  of  active  bismuth 
surface  is  recommended,  and  the  density  must  not  exceed 
30  amperes.  Pure  bismuth  is  deposited  on  the  cathodes, 
from  whence  it  falls,  or  may  be  easily  removed.  It  is  then 
washed  with  dilute  HN03,  dried  and  fused.  When  the 
electrolyte  has  become  too  rich  in  lead,  it  may  be  freed  from 
it  by  electrolysis,  or  the  contained  bismuth  may  be  pre- 
cipitated by  metallic  lead,  and  the  resulting  solution  of  lead 
nitrate  utilised  in  any  desired  way.— .1.  H.  C. 

Metals,  Improved  Apparatus  for  the  Electro-Deposition  of. 
[Polishing.]  A.  S.  Smith',  T,  A.  Smith,  It.  J.  Smith, 
S.  Smith,  and  T.  Deakin,  Walsall.  Eng.  Pat.  5274, 
March  9,  1896. 
The  polishing  is  effected  by  tbe  rotation  of  a  hollow  barrel 
or  drum,  within  which  the  work  to  be  plated  is  placed. 
The  drum,  which  is  perforated  to  admit  of  the  circulation  of 
the  electrolyte,  is  made  of  wood  or  earthenware,  and  is 
preferably  octagonal  in  shape.  It  is  mounted  horizontally 
on  a  long  sleeve  or  hollow  hub  provided  with  equidistant 
copper  contact  pieces,  which  are  separated  by  wood  or 
earthenware  rings,  which  protect  the  metal  from  the  action 
of  the  liquid.  The  hub  and  the  barrel  are  mounted  so  as  to 
rotate  freely  on  a  metallic  bar  supported  on  insulated 
brackets,  and  the  apparatus  is  immersed  in  the  bath,  which 
contains  the  usual  anodes.  Suitable  means  are  provided 
Cor  rotating  the  barrel  at  any  desired  speed,  and  connection 
is  made  with  the  work  contained  in  it  by  means  of  the 
contact  pieces  and  the  metal  axis,  which  latter  is  connected 
to  the  negative  pole  of  the  source  of  electric  supply. 

— <;".  a.  it. 
XII.-FATS.  OILS,  AND  SOAP. 

Beef-Fat  in  Lard ,  Note  on    the  Microscopic  Deter/inn  nf 
T.  S.  Gladding.     Analyst,  1896,  21,  251. 

See  under  XXIII.,  page  831. 

Wool-Fat,  The  Iodine  Absorption  of.  W.  Herbig.    Dingler's 

Polyt.  J.  302,  [1],17. 

.See  under  HX11I.,  page  831. 

PATENTS. 

Soap,  A  New  or  Improved  Process  of  Manufacture  oj 
Petroleum.  S.  E.  von  Graeve,  Dusseldorf,  Germany. 
Eng.  Pat.  18,700,  Oct.  7,  1895. 

Fat  (with  or  without  the    addition  of    wax)  is  heated  to 
100    C.,  and  nitric  acid  at  a  temperature  of  100;  C.  gradually 


added  to  it,  with  constant  agitation,  until  the  evolution  of 
nitrous  acid  and  volatile  organic  acids  ceases.  The  product 
is  dissolved  in  petroleum,  and  saponified  with  caustic  or 
carbonated  alkali.  — J.  J.  K. 

Soap,  Impts.  in  the  Manufacture  of.     J.  W.  Barclay, 
Eltham.     Eng.  Pat.  19,021,  Oct.  10,  1895. 

The  object  of  this  invention  is  the  incorporation  in  soap  of 
solidified  or  thickened  unsaponifiable  oils,  and  thereby  of 
disinfectants  or  insecticides  dissolved  therein.  Theur.- 
sapnnifiable  oil  is  solidified  or  rendered  pasty  (e.</..  >. 
treating  with  resin  or  alkali),  and  then  incorporated  with 
the  Eoap  at  any  stage  in  the  course  of  its  manufacture.  In 
this  way  a  better  and  more  homogeneous  soap  is  said  to  be 
obtained  than  if  ordinary  liquid  oil  be  used. — V.  C. 

Filtering  Apparatus  [Waste  Oil,  Sfc.],  Impts.  in.    C.  Whit- 
field, Kettering.     Eng.  I'at.  19.9GS,  Oct.  23,  1895. 

See  under  I.,  page  792. 

Detergent  or  Tanning  Substance,  Neui  or  Impro  ' 
[Extract  of  Soap-Beny.]  V.  C.  D.  Castle,  Liverpo  I. 
Eng.  I'at.  21.557,  Nov.  1::.  1S95. 

I'm.  husks  of  the  soap-berry  (Saphidus  trifoliatus  L.)  are 
macerated  in  water  at  180c  to  190  F.  for  seven  hour-,  i 
the  proportion  of  1  lb.  per  gallon.  The  liquid  is  passt  1 
through  strong,  coarse  silk  and  evaporated  at  a  temperature 
not  exceeding  190"  F.,  with  the  result,  that  a  sticky  resinoiis 
substance  is  formed  which,  at  60  !■'.,  is  as  hard  as  beeswax. 
It  "  melts"  readily  in  hot  or  cold  water,  and  forms  ;i  lv 
which  has  more  powerful  cleansing  properties  than  soap. 
It  may  be  used  in  tanning. — W.  G.  M. 

Soaps,  Imp's,  in  Liquid  Disinfectant.  .1.  B.  McArth  .r. 
Newferry,  Chester.     Eng.  Pat.  22,332,  Nov.  22,  1S95 

86  ruiTS  of  77  per  cent,  caustic  potash  are  mixed  with  . 
parts  of  carbolic  acid,  tar  oil,  naphthol,  or  similar  disin- 
fectants, at  200  F.  ;  355  parts  of  oleic  acid  or  other  fatty 
material  are  then  stirrtd  in,  and  sufficient  water  added  to 
produce  a  liquid  soap  containing  12  per  cent.  Another 
method  is  to  saponify  the  fat  first  w.th  alkali,  and  then 
dissolve  the  snap  in  the  disinfectant. — J.  J.  Iv. 

Separating    Oil    from    its    Volatile     Solvent    [Steam  ■ 
Impts.  in  or  appertaining  to.     G.  F.  Metzger,  Cleveland, 
Ohio,  U.S.     ling.  Pat.  15,050,  July  7,  1896. 

Tin:  ordinary  process  of  removing  naphtha  by  live  stea  i 
leaves  the  oil  with  an  objectionable  smell,  and  a  glutinous 
matter  known  as  " foots "  separates  from  the  oil.  These 
bad  effects,  which  are  due  to  the  live  steam  being  too 
and  too  dry,  are  avoided  by  the  present  invention,  which 
consists  in  heating  tbe  solvent  and  its  contained  oil  to  the 
vaporising  temperature  of  the  former,  and  then  injecting 
water  heated  to  about  the  same  temperature.  The  mixture 
is  kept  agitated,  and  the  vapours  are  conducted  away  as  the 
are  formed. — V.  C. 

S,  paroling  Naphtha  or  other  Volatile  Solvent  from  Oil 
A  AV«'  or  Improved  Process  of  and  Apparatus  for. 
[  Volatilising  by  Steam  from  Large  Surface.]  G.  F. 
Metzger,  (  leveland,  Ohio,  U.S.  Lug.  Pat.  15,597,  July 
14,  1896. 

After  the  extraction  from  crushed  seed,  the  vola 
solvent  with  its  contained  oil  is  heated  in  one  receptacle, 
and  a  small  body  of  water  in  another  receptacle.  .V  large 
proportion  of  the  solvent  is  removed  by  the  action  of  the 
steam  upon  the  large  surface  exposed  in  a  shallow  trough, 
and  the  action  is  carried  to  an  end  by  the  further  extension 
of  surface  caused  by  the  subdivision  of  the  oil  into  drops, 
which  fall  through  the  perforated  bottom  of  tbe  trough 
into  the  remaining  water.  Air  is  blown  through  tl 
liquid,  which,  with  a  constant  suction  kept  up  by  fa  - 
accelerates  the  action  and  promotes  the  mixing  of  oil  and 
water.  During  this  part  of  the  process,  not  only  is  the 
last  of  the  solvent  removed,  but  the  oil  is  thoroughly 
Hashed  and  partially  bleached. — V.  C. 
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Soap,  Impts.  in  Process  and  Apparatus  to  be  used  in  the 
Manufacture  of.  W  F.Haywood,  Austin,  111.,  I  .S.A. 
Eng.  Pat.  16,746,  July  28,  I 
Soai  i-  rapidly  manufactured  under  pressure,  the  appa- 
ratus coi  sting  of  a  horizontal  jacketed  cylinder,  provided 
with  an  agitator,  and  valves  for  tbe  reception  of  raw 
material  and  ejection  of  the  finished  siap.  The  charge  of 
fluid  fat  and  lye  (the  alkali  in  which  is  sufficient  tor 
complete  saponification)  is  run  into  the  cylinder  and 
agitated,  steam  at  40  lb.  to  60  ib.  pressure  being  admitted 
at  the  same  time  to  the  jacket.  When  the  temperature 
of  the  mass  in  the  cylinder  has  risen  to  that  of  thi 
mpply,  the  air  in  the  cylinder  is  expelled  through  a  valve. 
The  temperature  will  now  be  about  260c  C,  perfect  saponi- 
fication resulting  in  a  few  minutes :  the  soap  is  then  ejected 
from  the  cylinder  into  the  crntching  pan. — J.  J.  K. 

Fats,  Oils.  Resins,  Sulphur,  Colours,  Tanning  Materials, 
iiml  the  like;  Impts.  in  or  relating  to  the  Extraction  of, 
by  Minns  of'  Volatile  Solvents,  and  Apparatus  therefor. 
J.   M.-rz.  Briinn,  Ausl  I     ■    Pat.    16,766,  July  is, 

See  under  I.,  page  792. 

XIII— PIGMENTS,  PAINTS  ;  EESINS, 
TARNISHES ;  INDIA-RUBBER.  Etc. 

(A.)— PIGMENTS,  PAINTS. 

Chrome    Yellow    and    Chrome     Bed     \head    Chromes'], 

Analysis  of.    It.  Amsel.     Zeits.  angew.  Chem.  1896,  C13. 

See  under  XXIII.,  page  830. 

PATENT. 
Culour    Wash   or    Distemper   Paints.    Tmpts.   in    the   Pre- 
paration of.     A.  T.  Hall,  Hull.     Eng.  Pat.  23,155,  Dec.  3, 
1895. 

•'  The  preparation  of  colour  wash  or  distemper  paints  "  is 
to  be  "  by  mixing  pigment,  glue,  or  the  like,  linseed  oil  and 
oak  varnish,  with  or  without  glycerin,  and  then  oxidising 
them.''     "  A  disinfectant  is  added  to  this  mixture." 

— v.  II.  L. 

(B.)  —  RESINS,  VARNISHES. 
PATENTS. 

Cleansing  Varnished  and  Polished  Wood  Surfaces, 
Comp  u     I  Hydrocldoric  Acid  and  Glycerin   ..1  New 

or  Improved.  C.  E.  Postlethwaite,  Forest  Gate,  I  ssex. 
Eng.  Pat.  12,930,  duly  4,  1895. 
This  compound  is  composed  of  a  mixture  of  7')  oz.  of 
hydrochloric  acid  and  glycerin  (in  the  proportion  of 
I  f  h\  drochlpric  acid  to  one  part  of  glycerin ),  and  :>0  oz.  of 
f.'iir.  The  addition  of  5  per  cent,  of  albumin  to  the  hydro- 
chloric aci  1  is  said  to  impart  an  extra  gloss  to  the  cli  ansed 
-J.  J.  K. 

Arlifia  if  1  •'  '  '   "  thi   Mann ■ 

I  ,  K  ,ster,  (  ologoe.     Ei  g.  Pat,  16,999,  July 

31,  l  - 

The  claim  is   for  "A   composition   for   producing  artificial 

venei  ttngof  a  mixture  of  wood  dust,  zinc  white. 

fiour  paste  .linseed  oil,  and  grape  sugar  or  other 

-H:>i  in.'  matter."     The  composition  on  drying  is 

SO  to   be   water- 
proof.— A.  S 

I— INDIA-RUBBER,  &c. 

PATENT. 

Pneuma  i,  Impts.  in    <  G        rin  with 

-    \ca  or  Alumina] for  repairing  Links  in. 
and  J.  W.  Langley,  i  leveland,  1  .S.A.     Eng. 
Pat.  t6,365,  Julj 

A    SHALL    quantity    of    the    proposed    liquid    com; 
within  a  pneumatic  tyre,  will   act  automatically,  it  is  said. 
epairing   punctures   in   the  india-rubber  of  pneumatic   i 


tyres.  Glycerin  holding  gelatinous  silica  or  aluminium 
hydrate  in  suspension  may  be  used.  Three  volumes  of 
glycerin  are  mixed  with  one  volume  of  liquid  water-glass, 
an  acid  is  stirred  in,  and  the  resulting  jelly  is  incorporated 
with  three  additional  volumes  of  glycerin.  Four  to  six  o/s. 
of  such  a  liquid  are  sufficient  for  a  lyre.  To  make  the 
aluminous  Quid,  a  salt  of  alumina,  or  an  alkali  aluminate 
solution,  is  incorporated  with  glycerin  and  neutralise 
addition  of  an  alkali  or  of  an  acid,  according  to  the 
aluminium  compound  used,  and  the  thick  jelly  formed  is 
ground  up  with  more  glycerin  to  the  consistency  of  a  syrup. 
Instead  of  glycerin,  water  thickened  with  mucilage  or 
dextrin,  and  in  which  an  equal  weight  of  calcium  chloride 
is  dissolved,  to  prevent  evaporation,  in  ay  be  used. — E.  S. 


XIV.-TANNING.  LEATHER.  GLUE,  SIZE. 

PATENTS. 

Tanning  Hides  and  Shins,  Impts.  in  Apparatus  employed 
for.  'Agitation.}  L.  A.  Groth,  Stuttgart.  Em.'.  Pat. 
18,879,  Oct.  8,  1895. 
Is  order  to  impart  a  reciprocating  motion  to  the  hide-  in 
the  vats,  they  are  suspended  from  laths  attached  to  a  series 
of  independent  frames,  of  which  there  is  one  to  each  vat. 
Above  these  frames  are  other  larger  frames  worked  by  a 
crank  and  connecting  rod.  These  upper  frames  are  kept 
constantly  in  motion  to  and  fro  over  rollers  placed  on  the 
rims  of  the  vats,  and  the  smaller  frames  may  be  instan- 
taneouely  connected  to  or  disconnected  from  them  by  means 
of  a  -imple  clutch  thrown  into  or  out  of  gear  by  a  lever. 
In  this  way  each  vat-frame  with  the  hides  may  h 
oscillatiug  as  long  as  may  be  necessary,  and  may  then  be 
kept  stationary  without  interfering  with  the  mution  of  the 
hide-  in  other  vats.  Electrical  connections  may  be  made,  if 
desired.— W.  G.  M. 

eni    or    Tanning    Substance,    IVew    or    Improved. 
Extra     ofS    ip-Berry.]     P.  C.  1).  Castle,  Livei 
1  ag.  Pat.  21,557,  Nov.  13,  1895. 

S<  e  under  XII.,  pagi  - 1 ' . 

Lime,  Process  for  the  Removal  of  .from  Hides  and  Shins, 
/'      itment   in  tin    Lime   Path.     A.   ISrogard,   Miir- 
chingen,  Lotbriugen.     Eng.  Pat.  23,310,  I' 

Tin:  hides,  after  the  removal  of  hair  and  flesh,  are  placed 
in  a  solution  containing  from  1  '  a  to  J  pier  cent,  of  sulphuric 
acid  for  about  1  or  2  liiinn i  s  to  i  struct  the  lime  remaining 
from  tin  effect  of  the  lime  bath.  Dilute  potash  may  be 
substituted  for  the  acid. — W.  G.  M. 

Whalebone,     Artificial  :     J'  r     Manufacturing. 

W.     Hunkemoller,     Amsterdam.       Eng.     Pat.     13,242, 
June  16,  1896. 

I',.  ,\r-  air  stri]  it,  the  cnl  nstituents  are 

extracted  with  hydrochloric   mil.  and   the  residual  carti- 
laginous substance  ,1  in  15  to  30  per  cent,  chrome 
solution   until    saturated.      It   i-    theu    dried  and  cut 
into  strips  for  use. — W.  G.  M. 

Leather,  Chrome-dressed,  fur  Dyeing  Purposes,  Improved 
Pi<>  •  i  Preparing.  E.  Avellis  and  E.  K  -kt, Berlin. 
Eng.  Pat.  16,600,  -Inly  it,  1896. 

The  leather  is  first  freed  from  ai  aing  in  water 

containing  3  per  cent,  of  whiting  and  _'  per  cent,  of  common 
salt.  It  is  then  immersed  for  aboul  half  an  hour  in  a 
tannin  liquor  of  1  to  ■!  It.  (for  divi  divi),  or  weaker  for 
light  tints.  The  leather  may  then  bo  dyed  at  once,  or  to 
obtain  clearer  tint-,  it  may  he  re-tanned  with  tartar  emetic 
in  the  mariner  described  in  the  specification. — W.  G.  M. 

Glue,  Liquid  [from    Leather  !  \eir  or  /./ 

/'       nn  for    il"     /'reparation    of,  Jor    Joiners,    Up- 

holsterers,  and  the   like.     E.   P.   E.  Martens.  Neustadt- 

Holstein,  Germany.     Eng.  Pat.  17,870,  Aug.  6,  1896. 

100   runs    ,,f    the    besl   glue,  male   from   leather  parings, 

are  softened  in  150  parts  of   water;  10  parts  of  salicylate  of 
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soda  are  then  added,  and  the  mixture  is  heated  until  the 
solid  has  dissolved.  1  grm.  of  oil  of  cloves  is  finally  added 
to  each  kilo,  of  glue,  The  whole  remains  liquid,  and  may 
be  used,  after  dilution,  as  a  substitute  for  gam. — W.  G.  M. 

Tannin  Extract,  Improved  Manufacturt  from  Sulphite 
Cellulose  [Waste  Liquors]  Lyes.  M.  Honig,  Briinn. 
Eng.  Pat.  is, 265,  Aug.  13,  1896. 
The  ordinary  lyes  obtained  by  treating  wood  with  calcium 
bisulphite  cannot  satisfactorily  be  used,  it  is  stated,  after 
the  mere  separation  of  the  lime  by  sulphuric  acid,  by  reason 
of  the  existence  of  free  acids  iu  the  solution,  and  as  only 
the  tannin  of  oak  is  precipitable  by  lime  from  these  liquors,, 
the  alternative  method  is  restricted  in  its  use.  In  this 
process,  the  sulphite  lyes  are  first  neutralised  with  calcium 
carbonate  or  with  lime,  so  that  they  may  be  safely  concen- 
trated, after  clarification  by  deposition,  to  1">:' — is  B, 
They  are  then  heated  in  lead-lined  boilers  with  sufficient 
sulphuric  acid  to  combine  with  the  lime  contained  in  the 
lye  ;  or  other  acids  capable  of  forming  lime  salts  soluble 
with  difficulty,  may  be  used  instead  of  sulphuric  acid. 
The  heating  is  here  continued  until  all  volatile  acids  are 
expelled.  The  precipitated  calcium  sulphate  is  filtered  off, 
and  the  filtrate  is  brought  up  to  28° — 30°  B.  in  a  vacuum 
pan.  After  clarification  by  deposition,  the  solution  may 
be  used  as  a  tannin  extract — YV.  ti.  M. 


XV.-MANURES,  Etc. 

Fertilisers  and  Anti-Fertilisers.  Imp.  Inst.  J., 
November,  1896,  409. 
Researches*  have  shown  that  a  calcareous  soil  is  advanta- 
geous for  the  growth  of  pine  trees,  the  most  conspicuous 
effect  produced  by  a  deficiency  of  lime  being  the  production 
•of  short  needles.  If,  however,  magnesia  is  present  witli  the 
lime,  it  acts  injuriously,  mil---  the  relative  proportion  is 
very  small.  This  last  fact  has  been  amplified  by  other 
experiments  ;j  these  show  that  it  is  only  the  chloride  of 
magnesium  which  is  injurious,  the  other  and  less  soluble 
salts  being  probably  innocuous  iu  the  presence  of  lime. 

The  latter  is  also  of  great  use  as  a  manure  for  tobacco, 
when  grown  mi  soils  poor  iu  this  ingredient.  The  combus- 
tibility i-  thereby  considerably  increased,  potash  not  being 
so  useful  for  this  purpose  as  was  supposed. J 

1  lie  disappearance  of  nitrates  from  soils  is  a  matter  of 
considerable  importance,  aud  has  met  with  some  attention. 
It  has  been  found  that  certain  kinds  of  manure,  if  used 
together,  caused  a  great  loss  of  uitrogen,§  and  this  was 
attributed  t<>  denitrification  by  ferments.  In  1890  the 
presence  of  such  denitrifying  agent-  in  straw  and  other 
vegetable  substance  was  demonstrated,  and  it  is  now 
experimentally  proved  that  soil  when  watered  with  a  pre- 
paration of  these  germs  rapidly  loses  nitrogen.  A  similar 
result  can  he  produced  by  consolidating  the  ground  so  as  to 
check  aeration.^] 

The  influence  of  various  chemical  reagents  on  germina- 
tion-has been  studied.  An  elaborate  paper  on  this  subject 
has  been  published,  containing  the  results  of  275  experi- 
ments, arranged  in  17  series.**  The  more  important 
conclusions  may  be  summarised  as  follows: — Mineral  and 
organic  acids  are  injurious  to  germination,  and  strongly 
acid  salts  are  more  injurious  than  neutral  salts.  1  ree 
bases  and  strongly  basic  salts  are  poisonous.  Salts, 
generally,  are  either  injurious  or  without  effect.  Fats  and 
ethereal  oils  prevent  the  germination  of  corn,  and  much 
retard  peas  aud  rape.  Anaesthetics  and  hydrocarbons, 
generally,  retard  germination,  while  their  vapours  kill  the 
seeds.  <  Organic  antiseptics  are  all  injurious  in  solutions  of 
more  than  0- 1  per  cent.,  and  coal-tar  dyes  also  in  solutions 
of  0'05  per  cent.  The  influence  of  the  various  constituents 
of  artificial  manures  in  solutions  of  0'05  to  0'5  per  cent. 
has  been  exainined.ft     It  is  found  that  they  are  injurious 

*  Loew  and  Honda.  Buff.  Coll.  Affric.  Imp.  Univ.  Tokyo,  1896,  2. 

t  Larbaletrier  and  Malp  aux.  Ann.  Aqron.  1s:h;,l^. 
I  serhati, ./.  Landw.  1893,  13. 

v  Wagner,  Journ.  Agric.  Prate.  1835. 

II  Breal,  Ann.  Agron.W92. 
1  Ureal.  Ann.  Agron.  1898,  22. 
*•  Sigmund,  Linda-.  Versuclis.  Stat.  1896,  17. 
tt  Claudel  and  Crochetelle,  Ann.  Agron.  1896,  22. 


to  germination,  but  grains  are  more  resistant  than  other 
seeds  to  their  action.  Lime  water  and  basic  phosphates, 
however,  are  very  beneficial,  especially  to  leguminous  seeds. 
Sulphuric  acid,  even  iu  very  dilute  solutions,  is  highly 
injurious,  and  as  a  considerable  quantity  (0- 108  to  1*612 
per  cent,  by  weight!  is  produced  in  the  germination  of 
seeds,  it  seems  evident  that  it  is  the  power  which  lime 
possesses  of  combining  with,  and  neutralising,  this  acid  that 
is  the  secret  of  its  value. 

New  Phosphate  Discoveries  in  Tennessee.     Eng.  and 

Mining  J.,  Oct.  31,  189G,  41S. 

See  under  Trade  Rep.,  page  S3  7. 

PATENT. 

Phosphates  of  Ammonia  and  Potash,  Process  for  the 
Manufacture  o/\  in  mi  Alkaline  Mixture  suitable  fur 
Man  in;.  T.  Jamieson,  Ulasteiberrv.  N.B.  Eng.  Pat. 
18,635,  Oct.  o.  L895. 

Dnv  superphosphate  is  stirred  up  with  about  an  equal 
quantity  of  ammonium  sulphate  or  potassium  sulphate, 
or  a  mixture  of  the  two  salts,  to  which  has  been  added  a 
proportion  of  water  insufficient  to  dissolve  1 1 1 . -  salts.  Just 
before  the  mixture  thickens,  some  dry  organic  substance, 
such  as  bran,  sawdust,  &c,  is  mixed  in,  and,  alter  solidifica- 
tion, a  further  proportion  of  the  drier  is  added,  which  has 
been  previously  caused  to  absorb  sufficient  potassium 
carbonate  solution  to  give  a  slight  alkaline  reaction  to  the 
finished  product,  to  which  bone-dust  or  the  like  may  be 
added,  if  desired. — E.  S. 

XVI.-SUGAK,  STARCH.  GUM.  Etc. 

Sugar  Industry,  Progress  in,  for  the  Second  (tinnier  of 
1S96.     Dingl.  Polyt.  J.  189G,  302,  40—40. 

,  Aqueous  Digestion. — Since  the  publication  of  Pellet's 
method  (this  Journal,  189C,  746)  for  the  determination  of 
sugar  in  beetroot  by  aqueous  digestion,  many  investigations 
have  been  made  to  decide  whether  this  method  gives  results 
in  agreement  with  the  alcoholic  method  in  use.  From 
F.  Becker's  results  (Die  Deutsche  Zuckerind.  1S9G,  21, 
j  1057)  it  appears  that  the  aqueous  digestion  cannot  replace  the 
alcoholic,  and  that  there  are  conditions  under  which  the 
aqueous  method  may  give  results  as  much  as  1  per  cent,  over 
th.-  alcoholic  digestion,  the  chief  cause  being  due  to  the  fact 
that,  from  the  abnormal  conditions  of  growth  during  the 
dry  summer  of  1895,  a  quantity  of  optically  active  non- 
sugar  was  produced  iu  the  beet,  which  is  not  precipitable 
by  acetate  of  lead  alone  in  aqueous  solution. 

Action  of  Acetic  Acid  "n  Sugar  Solutions. — Xhonneux 
(Zeits.  Ver.  Rubenzuckerind.  1S9G,  46,  469)  draws  atten- 
tion to  the  preservative  action  of  1  per  cent,  solutions  of 
acetic  acid.  The  solution  is  said  to  keep  much  longer  if 
lead  actate  is  also  present. 

Magnesia  in  Limestone. — The  method  of  Prinsen-Geerlig 
for  the  determination  of  small  quantities  of  magnesia  iu 
limestone  has  been  improved  by  A.  Herzfeld  and  A.  Forster 
(Zeits.  Ver.  Riibenzuckeriad.  1S9G,  46,  '-'81).  After  sepa- 
rating silica  in  the  usual  manner  by  evaporating  to  dryness 
with  strong  hydrochloric  acid,  the  chlorides  are  redissolved 
in  water  aud  a  few  drops  of  hydrochloric  acid.  A  feu 
drops  of  nitric  acid  r.re  added  and  the  solution  boiled,  and 
then  precipitated  chalk  added  until  a  small  quantity  remains 
undissolved.  The  mixture  is  boiled  and  filtered.  The  test- 
tube  containing  the  filtrate  is  now  almost  filled  up  with  clear 
lime  water,  closed  with  an  india-rubber  stopper,  and  shaken. 
If  much  iuacuesia  he  present  a  precipitate  forms  at  once, 
with    smaller    quantities    after  few    minutes.       In    the 

quantitative  estimation  this  precipitate  is  dissolved  in 
hydrochloric  acid,  neutralised,  the  traces  of  lime  removed 
as  oxalate,  and  the  magnesia  precipitated  as  phosphate. 

Instantaneous  Saturation. — The  all  but  instantaneous 
saturation  is,  according  to  W.  Guerrero  (La  Sue.  Ind.  [896, 
31,  "JO,  preferably  employed  iu  the  saturation  of  sugar 
juices  with  carbonic  or  sulphurous  acid.  In  this  arrau»e- 
ment  the  distributing  pipes  for  the  gas  are  placed  one  above 
the  other  in  a  spiral,  so  that  the  gas  issues,  net  in  one  plane. 
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but  in  several.  The  advantages  arc :  —  1-t.  Saturation  of 
;c  larger  quantity  of  juice  with  a  smaller  Dumber  of  satura- 
tes. 2nd  Pi  ssibility  of  the  saturation  of  vcrj  dense  juice, 
otherwise  difficult.  3rd.  A  more  thorough  purification  bj 
the  calcium  caibonate,  and  a  greater  decolorisation  of  the 
juice  These  distributors  are  in  n-:e  in  the  Spanish  sugar 
works  of  Atarfe  and  Vlcoli  a.  wh  ire  two  -  iturators  an-  now 
doing  the  work  of  throe. 

Purification  of Juici  >>y  Electricity. — A  Baudry  (Oester. 
ungar.  Zeits.  Zuckerind.  and  Landwirtb.  is'jg,  35,  238) 
makes  an  inten  naunication  on  the  working  of  the 

electrolytic  method  oi  Schollmcyer  and  Iiuber  in  the 
Russian  sugar  works,  Stepanowka  and  Waronowitza. 

\itn  the  diffusion  juice  leaves  the  measuring  tank,  \  per 
cent,  of  lime  is  added,  and  it  is  pas-ed  through  a  heater  to 
he  heated  to  80  ('.  It  is  then  electrolysed  in  a  rectangular 
reservoir  with  zinc  electrodes.  A  gradually  thickening 
mud  forms  and  a  sticky  deposit  on  the  cathodes,  which  would 
cause  great  resistance  to  the  current  uuless  removed  from 
time  to  time  by  reversing  the  current,  when  it  falls  off.  In 
15  to  211  minutes,  the  juice,  now  of  a  fine  yellow  colour,  is 
passed  to  the  saturators.  From  this  point  onwards,  the 
action  of  the  electrolysis  is  seen  in  a  saving  of  40  to  50 
per  cent,  of  lime,  less  foaming  and  consequent  saving  in 
grease  of  60  to  70  per  cent.  The  filler  presses  work  better 
and  give  20  to  25  per  cent,  less  cake,  so  that  there  is  a 
-a\  ing  in  cloths,  in  wash  water,  and  in  labour.  The  evapo- 
ration is  easier,  the  massecuite  freer  and  more  easily 
centri'ugalised.  For  a  daily  work  of  409-.")  tons  ot  beets, 
a  curreut  of  850  amperes  at  5-5  volts  suffices,  requiring  a 
motor  of  a  little  over  7  h.p.  The  author  calculates  that 
on  working  up  32,800,000  kilos,  of  beetroots  there  i-  an 
actual  saving  by  electrolysis  of  14,470  roubles.  The  tests 
have  plainly  shown  that  the  use  of  electrolysis  alone  as  a 
method  of  purifying  raw  juice  is  impossible,  a?  it  is 
irrational  to  place  the  more  expensive  electricity  in 
opposition  to  cheap  lime.  Schollmeyer  conceived  the 
happv  idea  of  employing  them  in  conjunction,  and  herein 
lies  the  secret  of  the  results  of  his  process. 

Electricity,  instead  of  opposing,  now  completes  the  action 
I  the  lime,  and  act-,  moreover,  on  certain  parts  of  the 
non-sugar  which  lime,  even  used  in  large  quantities,  could 
not  affect.  Electrolysis  precipitates  almost  three  times  the 
nitrogenous  matters  that  are  remove  1  in  the  ordinary 
separation. 

Tin  Hanson  Process. — This  process,  which  has  for  its 
object  the  obtaining  direct  of  the  w  hole  of  the  sugar  contained 
in  the  beet  juice  as  a  white  product,  and  thus  seems  called 
upon  to  render  the  further  existence  of  refineries  impossible, 
has  given  occasion  in  France  for  various  communications, 
which,  however,  do  not  clear  up  the  matter.  The  proci  ss 
wao  tried  in  the  Beaumont  Sugar  Works  in  February  1S96, 
with  such  success  that  according  to  Hcuard  it  is  now  to  be 
introduced  on  the  large  scale.  lie  process,  as  given  in 
the  French  Pat.  284,834,  i-  as  follows:— The  characteristic 
agent  is  barium  peroxide  (BaOj),  by  which  colouring 
matters  rich  in  oxygen  are  reduced,  and  those  poor  in 
oxygen  oxidised,  in  so  far  as  the  reduction  of  the  former 
has  not  become  superfluous  bj  the  employment  of  sul- 
phurous acid.  To  beet  and  can.  juices  and  liquors,  2  to 
5  per  cent,  of  barium  peroxide  are  add.  il  in  the  Conn  of  a 
milk  of  2ii  to  -j.'> '  1!.,  and  allowed  to  stand  until  the  escape 
of  gas  ceases.    The  barium  peroxide  decomposes,  yielding 

oxygen  in  an  intensely  Oxidising  form,  and  barium  oxide 
(BaO),  which  combines  with  sugai  to  form  barium  saccha- 
rate.  The  saccharate  remains  dissolved  in  the  excess  of 
Bugar  juice     The  solution  is  sprayed  under  pressure  into 

acl I    vessel    tilled   with   carbonic   acid,  barium  carb.  mate 

and  sugar  solution  being  obtained,  the  II  tier  of  such  purity 
that  it  may  be  at  once  worked  up  into  refined  without  the  loss 
of  more  than  ',  per  ci  ir.    It  is  merely  neci  ssarj  . 

as  some  barium  always  remains  in  solution,  to  determine 
the  quantity,  and  then  to  precipitate  it  quantitatively  bj 
sulphuric  acid  of  known  strength  and  afterwards  with  soda. 
The  barium   carbonate,  bj    the  action   of  u  I  ives 

carb  ivhich  is  used  for  precipitation  of  further 

juice  contniuing    barium,  and    a    solution  of   nitrate. 
latter   i-   evaporated   to   dryness   and    ignited   in     special 


furnaces,  yielding  nitric  acid,  which  is  used  again,  am? 
baryta,  which  is  used,  as  before,  to  treat  fresh  quantities 
of  the  juice  to  be  purified. 

DuBeaufret  (J.  Fabr.de  Sucre,  189C,37,No.  18)  attribute* 
the  action  to  tb,  baryta,  and  not  to  tbe  peroxide,  whilst 
Verbiese  (loc.  cit.   No.  19)   denies  this,  and  remarks   that 

K:iii aim-,    not     at    purification,    but    at    decoiorisation. 

\  on  Lippmaon  (Die  Deutsche  Zuckerind.  1896,  21,  1058) 
remarks  that  the  most  difficult  and  costly  part  of  the 
n  generation,  viz.,  the  conversion  of  barium  oxide  into- 
peroxide,  is  not  explained  in  the  patent. —  I..  J.  de  \V. 


Sugar-House  Products,  Determination  of  Viscosity  of. 
Jogleniczny.  Bull,  de  I'Assoc.  des  Cbimistes  de  Sucr_ 
et  de  I  list.  1896,  14,  239—240. 

THE  analytical   figures  of  the  laboratory  afford   onh   in. 

plete  information  of  the  yield  of  sugar  and  molasses  from  a 
massecuite  ;  for  two  massecuites  apparently  of  the  same  com- 
position, when  centrifugalisod,  give  different  results.  Suchs 
differences  depend  not  only  on  the  chemical  composition 
of  the  syrups,  but  also  on  their  physical  properties,  notably 
their  viscosity.  The  author  recommends  the  Keischauer- 
Aubry  viscosimeter ;  the  determination  is  carried  out  by 
observing  the  length  of  time  taken  by  100  or  200  c.c.  ol 
the  syrup  to  flow  from  the  tube  of  the  apparatus.  The- 
fluidity  of  water  is  taken  as  100,  /.  and  /.'  the  time  of  flow 
of  water  aud  the  liquid  under  observation,  the  viscosity  ot 
the  latter  being  expressed  by  the  proportion  X=  Km  '/.'  :  '/.. 

-J.  1..  B. 


Juice  and  Syrups,  Itelations  between  Evaporation  and 
Viscosity  »/'.  Claassen.  Centralbl.  fiirdie  Zuckerind.  dei 
Welt,  1896. 

It  is  well  known  that  dilute  solntions  of  sugar  are  mi 
readily  evaporated  than  concentrated  solutions,  other  con- 
ditions being  similar  ;  but  no  commonly  accepted  explana- 
tion has  yet  been  deduced  from  experimental  data.  The- 
author  has  conducted  his  experiments  in  tbe  laboratory,  for 
tiie  problem  cannot  be  satisfactorily  solved  by  working  on 
u  large  scale,  weak  and  strong  juices  being  evaporated  nodes 
different  pressures  and  temperatures. 

In  the  transmission  of  beat  through  a  liquid,  it  is  of  great 
importance  that  the  solid  and  liquid  particles  on  the  surface 
should  change  position  rapidly.  Steam  bubbles  must  also 
be  removed  from  the  sides  and  bottom  of  the  heater,  for  so 
long  as  they  cover  the  heated  surface-,  no  Iran-missiou 
ot  heal  can  take  place.  The  movement  of  a  liquid  and  of 
its  particles  is  dependent  on  the  viscosity,  and  as  it  18 
known  that  a  relation  exists  between  this  property  and  the 
rate  of  evaporation,  the  author  conducted  his  experiments 
for  the  elucidation  of  this  point.  The  apparatus  used  by 
him  consisted  of  a  Fischer'-  viscosimeter  and  of  an  evapo- 
rator. The  weight  of  water  evaporated,  the  temperature 
both  of  the  heating  steam  and  of  the  boiling  liquid,  aud  the 
duratioaof  the  experiment,  were  determined.  The  viscosity 
tests  were  made  at  100  C,  water  being  taken  as  unity.  Solu- 
tions of  molasses,  massecuites,  and  sodium  chloride  were 
examined;  tin- data  obtained  from  the  tirst  two  of  these 
show  that  the  coefficients  of  calorific  transmission  of  the 
denser  solutions  diminish  proportionately  as  the  specific 
heat  is  low.  nil  and  as  the  \  iscosity  coefficients  are  raised. 

It  then,  obviously,  became  necessary  to  establish  which 
of  the-.-  factors,  viscosity  or  specific  heat,  influenced  the 
transmission  of  heat;  and  to  this  end  experiments  were 
made  with  solutions  of  -odium  chloride.  A  -erics  of 
tabulated  result-  shows  that  in  concentrated  solutions  the 
coefficients  of  calorific  transmission,  unlike  those  of  masse 
-and  molasses,  increase  with  the  viscosity;  that  the 
specific  heal  of  concentrated  solutions  i--  iower  than  that 
of  dilute  solutions  or  of  water;  whence  it  i-  concluded  thai 
tin-  specific  beat  of  boiling  liquids  ha- a  ■  cry  slight  influi 
on  the  transmission  ol  beat.  From  these  results  tbe  authoi 
lers  thatil  er  possible  to  ignore  the  inflnenci 

„f  il:,  d  the  trail-mission  of  heat. 

—J.  I..  B. 


Nov.so,is96.]        THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


821 


Line  Products,  Process  for  Soiling  and  Crystallisation  of. 
1  Sachs.  Hull,  de  ['Assoc,  des  Chim.  de  Sucr.  et  de 
Dist.  18%,  14,  183—187. 

Thk  author  describes  a  process  invented  by  R.  Sachs,  which 
has  been  successfully  employed  in  a  Russian  factory.  The 
svruysfrom  first  runnings  are  quickly  worked  into  grained 
massecuites.  On  cooling,  these  niassecuites  yield  aqnautity 
of  sugar,  so  that  the  syrups  from  the  centrifugal  machines 
have  the  composition  of  ruolasses.  The  green  syrup  from 
first  runnings  is  boiled  in  vacuo  until  the  sugar  completely 
separates  in  crystals  of  medium  size.  About  one-half  of 
the  product  at  this  stage  is  allowed  to  flow  into  a  mixer, 
and  boiled  with  fresh  syrups.  If,  at  first,  crystals  are  not 
deposited  in  sufficient  quantity,  they  are  certain  to  separate 
ou  the  addition  of  new  syrup.  Tlie  process  is  equally 
suitable  for  the  working  of  refinery  products. — J.  L.  B. 

Sugar,  Methods  of  Manufacturing  directly-consumable. 
J.  de  Grobert.  Bull,  de  1' Assoc,  des  Chim.  de  Sucr.  et 
de  Dist.  1896,  14,  1GG— 171.    . 

The  methods  in  use  to  obtain  a  directly-consumable  sugar, 
may  be  divided  into  two  categories,  namely,  to  treat  the 
syrups  resultiug  from  the  working  of  beetroot  or  cane  as 
refinery  clairce,  or  to  transform  raw  into  refined  sugar  bv 
more  simple  and  economical  means  than  those  employed  by 
refiners.  The  chief  obstacle  to  the  direct  manufacture  of 
refined  sugar  is  the  coloration  of  the  iuitial  products. 
Many  patents  have  been  taken  out  for  decoloration,  and 
sugars  of  good  appearance  have  been  prepared.  But  the 
economy  realised  in  avoiding  boiling  to  grain,  and  centrifu- 
galising,  is  more  than  counterbalanced  bv  the  cost  of  de- 
colorising agents  and  the  indifferent  yield  and  quality  of 
the  products. 

Agglomerated  sugars,  prepared  by  powdering  a  raw  pro- 
duct of  sufficient  purity,  mixing  with  a  little  water  or  clairce, 
and  running  into  moulds,  are  condemned  by  the  author, 
such  products  being  dull  in  colour,  and  not  homogeneous  in 
structure. 

Wulff  has  shown  that  if  a  mutilated  sugar  crystal  is 
placed  in  a  saturated  solution  of  sugar,  it  exerts  a  selective 
action  on  the  molecules  of  sugar  in  solution,  and  before 
any  increase  of  size  occurs  the  crystal  assumes  its  typical 
form.  This  circumstance  led  Prangey  to  devise  the  follow- 
ing process  : — A  grained  white  sugar  of  good  quality  is 
powdered,  and  the  sifted  product  mixed  with  sufficient 
saturated  clairce  for  the  mixture  to  have  the  same  compo- 
sition as  a  refinery  massecuite.  It  is  then  led  into  a  double- 
jacketed  apparatus  furnished  with  an  agitator,  and  heated 
from  95° — 100°  C.  by  slack  steam.  When  this  point  is  reached 
the  temperature  is  allowed  to  drop  slowly  to  about  90",  and 
the  mass  then  satisfies  all  conditions  which  characterise  the 
ordinary  refinery  massecuite  ;  that  is,  it  consists  of  uniformly 
developed  crystals  of  the  same  size,  separated  by  a  saturated 
syrup,  which,  in  the  course  of  working,  behaves  like  the 
mother-liquor  of  a  refinery  massecuite.  The  mixture,  after 
being  run  into  moulds,  is  centrifugalised  and  treated  in  the 
manner  commonly  applied  to  refined  products. — J.  L.  B. 

Sugars,  Production  of  Carbon  Dioxide  during  the  Decom- 
position of.  [Bearing  on  Fermentation,  Sfc.}  Berthelot 
and  Andre.  Comptes  rend.  123,  [16],  567 — 5S0. 
The  sugars  subjected  to  examination  were  dextrose,  levn- 
lose,  galactose,  and  maltose  ;  dilute  hydrochloric,  sulphuric, 
or  phosphoric  acid  being  the  reagents  employed— the  latter 
being  in  some  instances  preferable,  since  it  neither  distils 
■with  water  nor  exerts  any  oxidising  action. 

Three  methods  were  pursued  :  (1)  Heating  in  sealed 
vacuum  tubes  at  a  temperature  of  100°  C. ;  (2)  Distillation 
in  flasks  with  inverted  condensers  ;  and  (3)  The  same  with 
ordinary  condensers,  the  water  distilled  being  replaced  by 
an  equal  volume.  The  products  examined  were  :  un- 
altered glucose,  carbon  dioxide,  carbon  monoxide,  humic 
acid,  formic  acid,  levulinic  acid,  furfuraldehyde,  and  water. 
In  the  experiments  with  sealed  tubes  a  constant  tempera- 
ture of  100  C.  was  maintained  for  644  hours,  the  products 
being  analysed  after  115  hours'  and  168  hours'  treatment,  as 
■well  as  at  the  end  of  the  reaction.  Phosphoric  acid  (16-78 
grms.  to  19-5  grms.  of  water)  was  employed  as  reagent. 


Water. — At  the  first  and  second  stages  the  loss  of  oxygen 
and  hydrogen  unrecovered,  may  be  due  to  the  formation  of 
water  or  carbohydrates,  but  at  the  final  stage  must  be 
regarded  as  water  eliminated  as  a  result  of  the  formation  of 
humic,  levulinic.  and  formic  acids,  the  proportions  bein" 
O,  19-42  ;  H,  2-3.'.  per  cent,  of  the  total  glucose  taken. 

Gtucosan. — The  results  obtained  point  to  the  formation 
of  glucosan  by  dehydration  in  the  preliminary  stage  of  the 
transformation  of  glucose. 

Furfuraldehyde  could  not  be  detected  among  the  products 
in  this  series. 

Formic  (11-90  per  cent.)  and  Levulinic  (39-88  per 
cent.)  Acids. — In  the  theoretical  decomposition  of  glucose 
'into  these  acids  and  water,  the  ratio  of  the  carbon  in  the 
first-named  to  that  in  levulinic  acid  is  1  :  5,  so  that  the 
actual  ratio  (1  :3-3)  obtained  in  these  experiments  points  to 
some  other  reaction  as  the  source  of  about  one-third  of  the 
formic  acid  found,  corresponding,  in  fact,  to  the  formation  of 
Humic  Acid  (  23-60  per  cent.).  In  presence  of  phosphoric 
acid  there  appears,  however,  to  be  no  connection  between 
the  formation  of  humic  and  levulinic  acids,  their  ratio  being 
irregular.  Thus,  at  the  end  of  115  hours,  some  two-thirds 
of  the  final  to'.al  of  the  former  acid,  against  scarcely  one- 
half  of  the  latter,  had  been  formed  ;  and  whilst  after  168  hours 
the  formation  of  humic  acid  had  almost  ceased,  the  produc- 
tion of  levulinic  acid  still  ci  ntinued.  On  the  other  hand, 
when  strong  hydrochloric  acid  is  used,  nearly  the  whole  of 
the  glucose  is  converted  into  humic  acid  in  25  hours,  levu- 
linic acid  having  apparently  not  had  time  to  develop  under 
these  circumstances.  No  definite  relation  could  be  detected 
between  the  amounts  of  humic  and  formic  acids  produced 
in  25  hours  under  the  influence  of  hydrochloric,  sulphuric, 
and  phosphoric  acids  in  different  degrees  of  dilution. 

Carbon  Monoxide  (1-19  per  cent.)  was  shown  by  a 
separate  test  to  be  derived  in  part  from  formic  acid,  none 
being  formed  from  levulinic  acid. 

Carbon  Dioxide  (2 -07  per  cent.) — The  greater  par'. 
(1-47  per  cent.)  formed  during  the  first  115  hours;  the 
increase  during  the  remainder  of  the  time  is  partly  attribut- 
able to  the  gradual  decomposition  of  humic  acid.  Bv 
heating  glucose  in  vacuo  with  strong  IIC1  to  120°  C.  the 
evolution  of  CO;,  and  CO  was  found  to  increase  progressively 
with  the  duration  of  the  reaction. 

In  the  distiliation  tests,  which  were  performed  by  the  aid 
of  all  three  reagents,  and  in  presence  of  air  or  hydrogen, 
the  chief  difference  in  comparison  with  the  sealed  tube 
experiments  was  the  increased  and  more  rapid  formation 
of  carbon  dioxide,  which,  however,  did  not,  as  was  proved 
by  direct  experiments,  proceed  either  from  oxidation  or  from 
the  decomposition  of  levulinic  acid.  As  regards  the  other 
products,  the  volatile  acids  were  formed  more  extensively 
by  sulphuric  than  by  phosphoric  acid,  whereas  the  amount 
of  humic  acid  was  fairly  constant  under  similar  experimental 
conditions,  the  results,  as  a  whole,  pointing  to  the  simul- 
taneous occurrence  of  various  congeneric  reactions  of  such 
a  nature  as  to  be  readily  influenced  by  slight  modifications 
in  the  conditions. 

The  other  glucoses  behaved  in  a  similar  mauner,  furnish- 
ing approximately  equal  quantities  of  carbon  dioxide,  small 
amounts  of  furfuraldehyde  being  also  constantly  produced 
in  the  distillation  tesls.  The  larger  amount  of  humic  acid 
yielded  in  a  given  time  by  levulose,  as  compared  with  the 
other  glucoses  (observed  by  Tollensand  Grote),  was  found 
to  be  merely  due  to  the  more  rapid  rate  of  decomposition 
of  this  sugar,  the  total  amount  of  the  acid  formed  at  the  end 
of  24  hours'  reaction  with  strong  HCI  being  nearly  the  same 
for  all. 

The  glucoses  being  formed  by  the  synthetic  accumulation 
of  several  simple  molecules  of  methyl  aldehyde,  constitute 
systems  of  a  low  degree  of  stability,  which  accounts  for 
their  endothermic  characteristics,  and  renders  them  liable  to 
undergo  various  simultaneous  reactions.  For  example, 
they  may  polymerise,  disengaging  heat  from  the  union  of 
several  molecules,  and  the  formation  of  stable  compounds, 
such  as  water ;  glueosan  and  humic  acid  being  produced  in 
this  manner.  Again,  by  the  action  of  dilute  acids,  the 
glucosts  are  converted  into  formic  and  levulinic  acids  and 
water,  the  first  of  which  may  be  regarded  as  due  to  the 
separation  of  the  carbon  of  the  last   molecule   of  methyl 
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aldehyde,  and  the  concurrent  deoxidation  of  the  other  five. 
Finally,  this  separation  of  oxygen  may  proceed  further,  the 
result  being  to  convert  the  last  molecule  of  aldehyde  into 
carbon  dioxide  and  hydrogen.  This  reaction  always  oce 
hut  i*  heightened  by  prolonged  distillation  and  an  ini  i 
in  temperature  above  100  C.  Part  of  the  hydrogen  becomes 
fixed  in  the  formation  of  hnmic  acid,  and  it  is  probable  that 

the  tendency  of  the   last   lecule  of  aldehyde  to  separate 

raaj  explain  the  formation  of  furforaldebyde,  which  seems 
to' 'indicate  the  prodoction  of  traces  of  the  pentoses  during 
the  decomposition  of  the  glucoses.     C.  S. 

Mola  ther  Sugar  Solutions,  Extraction   oj   Sugar 

from.     Langen.     Monit.  Scicnt.  1896,47,775 — 776. 

The  process  consists  in  treating  molasses  or  other  syrnps 
with  barium  hydroxysulphide,  and  recovering  from  the 
residues  the  whole  of  the  sulphur  as  sulphurous  or  sulphuric 
acid,  the  latter  being  used  to  recover  the  barium  from  the 
saccharate  and  residues. 

Tin- sulphite  and  sulphate  of  barium  thus  obtained  are 
then  converted  into  barium  hydroxysulphide  by  calcining 
with  carbon.  The  solution  from  which  the  saccharate  has 
been  removed  contains  the  barium  which  has  not  been  pre- 
cipitated as  saccharate,  as  well  as  all  the  sulphur  of  the 
barium  hydroxysulphide  originally  used.  By  treating  the 
solution  with  concentrated  carbonic  acid,  the  barium  is  pre- 
cipitated as  carbonate,  and  sulphuretted  hydrogen  gas  is 
disengaged.  The  sulphuretted  hydrogen  is  converted  into 
sulphurous  or  sulphuric  acid  by  burning  it.  and  the  barium 
carbonate  by  these  acids  into  sulphite  or  sulphate. 

Magnesium  sulphite  or  sulphate  may  also  be  used  to 
decompose  the  barium  saccharate,  but  as  the  magnesium 
hydroxide  is  difficult  to  filter,  it  is  converted  into  carbonate. 
The  magnesium  maj  be  easily  separated  from  the  barium 
salts  after  conversion  into  sulphite  or  sulphate. 

—I..  J.  de  W. 

Sa    harote,  Purification  of,  ami    Recovery  of  Sugar  Iron 
Solutionsof.     A.  Wold.    Monit.  Scient.  1896,  47,  766 
775.     (Sse    also   this  Journal,    1896,    125,  287,   55 
551.) 
Pbacticalli  speaking,  no  process  is  known  for  tin-  complete 
ivery  of  saccharose  from  its  solutions  by   the   formation 
of  lead  saccharate.   Dubrunfaut(Dingl.  Polyt.  J.  1850,  138), 
in  describing  his  barj  tfl  process,  remarks  that  it  is  ueci  ss  try 
"  to  maintain  the  oxide  of  lead  for  along  time   in   contact 
with    the    liquid,    and  even    then    it    only  fixes   the   sugar 
incompletely 

Tile  fact  that  it  is  possible  to  convert    more    or   le>-    pure 
solutions  of  saccharose  almost    instantaneous!}    and    com- 
ly  into  lead  saccharate,   has  hitherto  escape  1  attention, 
from  a  number  of  conflicting  causes. 

The  red  litharge  of  commerce,  finely  pulverised  and  sifted, 
bas  scarcely  any  action,  while  the  yellow  combines  at  once, 
even  at  the  ordinary  temperature.  By  beating  basic  car- 
bonate of  lead  to  200  or  300  ,  mostly  red  litharge  is  obtahii  d, 
whilst  by  raising  the  heat  to  dull  redness  >  aboul  600  )  fora 

l  time,  and  COOling  quickly,  it     i-  obtained  of  a  Slllphur- 

vellow  coloui    soft  and  porous 

The  i  '"•  of  had  with  sugar  to  form 

assisted  by  heat  in  more  concentrated 

solutions;   with  dilute  solutions  heal   retard-  the  reaction. 

solution  heati  d  foi  15  minutes  t"  90    yields 

'aa  per  cent,  of  it-  sugar,  while  a  20  |"  r  e.  nt.  solution  under 

the   same    conditions    give-  up  only   35  per  cent.      This 

phenomenon   is  due  to  the  fact  that  the  solubility  of  the 

i  charate  increases  with  the  cone  otration  of  the  solution 

se,  and  diminishes  with  risi  of  temperature. 

i       bi  si  ti  mperatun  !    in  ,  for  o   50  pei    cent,   solution, 

from  so    t..  90  ,  and  for  a  20  per  cent,  solution.  40   to  50 

When   impure   solutions  of  ed,  not   oplj 

the  Migar,  but  the  non-sugars  react,  the  had  oxide  forming 
principally  b  isic  salts  of  lead,  all.  il  -  bi  ing  liberated.  This 
action  is  prevented  bj  previous  taddil  ;  h  or  soda, 

and  even  dibit'  •    maj     be   desaccharifled    more 

quickly    and    completely  if  a   small    quantity   of  alkali   be 
and  the  temperature  be  not  too  b 
<  irdinarj  1  eetrool  molasses  n  quire  l  to  ■_•  per  cent.  K(  HI 
ami  75  pel  |    11  '«  oxide  ot    lead    calculated  on  the 


mol  isses.  Without  heat  the  sugar  i-  removed  so  completely 
in  two  hours  that  the  liquor  becomes  levo-rotatory.  The  same 
result  is  reach.-d  in  les-  than  five  minutes  by  employing  100 
percent,  of  l'l.u.  Molasses  containing  50  per  Cent,  of 
sugar  requires  theoretically  66$  per  cent.  If  the  oxide  of 
lead  he  not  properly  calcined — that  is,  if  it  i-  too  bard,  or  if 
it  he  of  a  dark-yellow  instead  of  a  lemon  yellow  colour — itr. 
efficiency  may  ben  lu  ed  to  20  percent.,  and  the  more  so 
as  it  contains  more  of  the  red  oxide. 

implete  the  reaction, it  i-  merely  necessary  to  stir 
until  the  mixture  becomes  homogeneous  :  a-  soon  as  it 
begins  to  thicken,  its  viscosity  prevents  further  mixing. 
Methods  of  obtaining  I'la  i  in  the  wet  way  are  also  given. 

The    saccharate    is    next    purified   by     filtration,   after 
dilution     with     water     at      In      to     50°.  '    Above     60      the 
quantity   of   sugar    dissolved,   increases   rapidly     with    the 
temperature.    The  washed   lead   saccharate   is  decompi 
by  saturation  at  7ll   to  SO1  C.  with  carbonic  acid  gas,  takiue; 
care    to    maintain    the    gas    in    intimate     contact    with 
saccharate  by  suitable  agitation.     As  the  sugai  passes  into 
solution,  the  mixture  becomes  more  fluid,  and  when  satura- 
tion is  complete,  the  volume  of  thedeposit  has  diminis 
by  a  third.      The  final    point   of  saturation    is  determined, 
not  by  titration,  but  by   the   polariscope,  the  current  ot 
being  interrupted  when  the  sugar  content  cease<  to  iucn 
tin'  lead  precipitate  having  Mill  a  strongly  alkaline  reaction. 
A  further  supply  of  gas  would  set  at  liberty  non-sugars  and 
reduce  the  quotient  of  purity. 

The  decomposition  of  the  lead  Baccharate  may  be  ad- 
vantageously combined  with  other  operation--.  It  lias  been 
previously  proposed  to  prepare  lead  saccharate  from  p 
sugar,  anil  to  beat  with  the  saccharate  the  juice  to  be 
separated,  and  to  precipiiate  the  excess  of  lead  by  sodium- 
calcium  phosphate,  but  it  i>  n  >l  necessary  to  have 
to  pure  sugar. —  I,.  .1.  de  W. 

Arabinose,  Action  of  Water  an  I  Acidt  on,  at  an  Elevated 
Temperature.  Berthelot  and  G.  Andn  I  imptesrend. 
1896,  123,  in.';,— 631. 

The  following  observations  were  made:  — 

I.  Dilute  aqueous  solutions  of  arabinose  are  not  decom- 
posed   when     cautiously     boiled.        If      heated,    however,    to 
200    ('.  in  a  sealed  tub  ■,  fin  fund  is  produced  ia  consider 
amount  (30  per  cent. ). 

■_'.  Arabinose,  when  heated  to    100   I  .  in  a   sealsd  tube 
with  hydrochloric  or  phosphoric  acid,  yields  a  large  (15 — 
55    per    cent.)    proportion    of    blackish    liumin     - 
(liuniinic    acid),  and  a-   by-products,  variable  quantities — 

depending  somewhai  on  th ncentration  of  the  n 

acid  employed — of  carbon  dioxide  (1—2   percent 
monoxide  i  ■  traces"  to   l"6  pel    ceul  I,  form:-  acid  (.1 — :: 
per  cent.),  and  fixed  acids.     The  humin  substance  formed. 
closely  resembles  in  compo  itioi  ned  by  the 

action  of  acids   on    gin  ;   lymerisation  ot' 

furfurol.     Similar  results,  as  regards  products  fori] 
obtained  by  submitting  gum  arabii  to  the  action  of  acids. 

3.  Pure  furfurol,  when  treated  as  under  (2),  yields  82 — 
s.'i  per  cent,  of  humin  substance,  and  traces  of  (  I  .  I  ■  i, 
in  It  i  II.  & 

l.  Arabim  se,  on  distillation  with  diluted  phosphoric  acid. 
yields,  besides  furfurol  (the  authors  have  obtained  up  to 
14  per  cent.),  cai  The  latter  is  continuously 

evolved  during  the  whole  time  of  distillation,  and  is  formed 
in  maximum  amount  <  )    when  i1  >n  is 

effected  slowly  and  spread  over  along  period  of  time.  In 
addition,  a  c  insiderable  percentage  of  humin  substance  is 
formed*,  and  distincl  proportions  of  volatile  and  fixed 
organic  acids.— II.  T.  P. 

Sleffen's  Suiphuration  Process.    Banman.     Centralbl.  fur 
die  Zuckerind.  der  Welt,  June.  1896. 

I'm  >ti  ifon  Drucker  process  consists  i  current  of 

sulphurous  acid  gas  through  a  saturated  juice  to  ihc  point  of 
strongi}  acid  reaction,  and  then  filtering  through  powdered 
animal  charcoal.      In  order  to  prevent   inversion,  the  ji 

are  ig  as  they   arc  acid,  at   a   temperature  of 

•'in  -  in    i '..  and   it  i-  claimed  that  decolorati boiling, 

and  centrii  ire   alike  favoured   by    the  acidity 

the  juice-.     Experiments  have  b  I  out  on  \-.t-. 
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juices,  and  it  is  said  that  in  general  the  use  of  sulphurous 
acid  produces  better  coloured  massecuites,  but  increases  the 
ash,  and  does  not  alter  the  purity  or  non-sugar  content  of 
the  juice.  It  is  possible  that  the  filtration  of  acid  juice  a 
through  charcoal  eliminates  a  portion  of  the  viscous  matter, 
and  so  accounts  for  the  easier  boiling  and  slightly  inert-  tsed 
rendement  as  compared  with  the  other  processes.  Any 
advantages,  however,  are  counterbalanced  by  the  cosi.  as 
the  char,  by  reason  of  its  acidity,  cannot  be  revivified 
or  employed  in  the  manufacture  of  manures.  Amongst 
other  drawbacks  during  evaporation,  acid  sulphite  oi 
calcium  is  deposited  on  the  heating  tubes,  the  calorific 
power  being  thereby  diminished. — J.  L.  1!. 

Silica,  On  the  Origin  of,  in  Incrustations  and  Deposits  in 
Beet-Sugar  Works.  The  Solubility  of  Silicate  of  Lime 
and  of  Silica  in  Sugar  Solutions.  .1.  Weisberg.  Hull. 
Sue  Chim.  de  Paris,  15,  [18—19],  1097—  lion. 

The  incrustations  in  evaporating  apparatus  and  deposits 
on  filter-cloths  of  beet-sugar  works  show  a  greater  quantity 
of  silica  than  is  accounted  for  by  that  contained  in  the 
diffusion  juice,  which  showed  on  analysis  only  In  mgrms.  of 
Sil  >2  per  litre  of  juice  at  7°  li.  The  other  possible  sources 
are  the  limestone,  the  coke,  and  the  masonry  of  the  lime- 
kilns, which  may  introduce  silica  and  silicate  of  lime  into 
the  juice  from  the  milk  of  lime  used  in  defecation. 

The  author  finds  that  both  calcium  silicate  and  silica, 
prepared  by  precipitation  and  air-dried,  are  more  soluble  in 
solutions  of  sugar  than  in  water,  and  that  the  solubility  is 
increased  hy  heating  to  boiling,  by  increasing  the  concen- 
tration, and  by  passing  a  current  of  carbonic  acid  gas. 
When  the  silica  is  previously  calcined,  somewhat  loss  is 
dissolved. 

A  10  per  cent,  solution  of  sugar,  heated  to  boiling  with 
an  excess  of  calcium  silicate,  subjected  to  the  action  of 
carbouic  acid  gas  for  five  minutes,  and  filtered  hot.  contained 
0-0365  per  cent,  of  Ca*iO:i.— L.  J.  de  \V. 

Melezitose,  Hydrolysis  of,  by  Soluble  Foments.  E.  Bour- 
quelot  ami  H.  Herissey.  J.  de  Pharm.  el  de  (him.  1896, 
16,  385. 

See  under  XXIV.,  page  835. 

Starch,  A  Study  of  Methods  for  the  Determination  "/'. 
II.  C.  Sherman.  School  of  Mines  Quart.  1896,  17,  [4], 
35G. 

See  under  XXIII.,  page  832. 

Aldazine,  Ketazine,  and  tilt    Benzosazones  of  Aldoses  and 
Ketoses.     E.  Davidis.     Per.  1896,  29,  2308. 

See  under  XXIV.,  page  S35. 

Defecated  Liquors,  Precipitation  of  Lead  in.  Zamaron. 
Hull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist.  1896, 
14,  181. 

See  under  XXIII.,  page  832. 

Beetroot  .Juice,  Determination  of  Free  Alkali  in. 
.1.  t'otrait.  Hull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de 
Dist.  1896,  14,  182. 

See  under  XXIII.,  page  832. 

Basic  ami  .Y.  utral  Lead  Acetate,  Influence  of,  upon  the 
Polarisation  of  Sugars.  H.  Pellet.  Bull,  de  l'Assoc.  des 
Chim.  de  Sucr.  et  de  Dist.  1S96, 14,  131. 

See  under  XXIII.,  page  831. 

/laic  Sugars,  Determination  of  Water  in.      Herzfeld. 
Sugar  Cane,  1896,  [321]. 
See  tinder  XXIII.,  page  832. 

Polarisation,     Influence    of    Temperature     vn.      [Sugar.! 

F.  Sachs.     Zeits.  Ver.  Rubenzuckerind.  1S96,  46,  264. 

See  under  XXIII.,  page  831. 


Hydrometer    with   Correction   Scales.      [Sugar  Solutions.] 

Yolquartz.      Zeits.  Ver.  Kubenzuckerind.  1896,  46,  392. 

Nee  under  XXIII.,  page  829. 

PATENT. 

Molasses,  Syrup,  or  other  Solution  of  Sugar,  an  Improved 
Method  of  Purifying,  by  Means  of  Animal  Charcoal. 
C.  F.  Kastengren,  Stockholm.  Eng,  Pat.  18,138,  Aug  15 
1896. 

1 1  is  claimed  that,  by  means  of  pressure,  the  purification  of 
sugar  solution  with  the  help  of  animal  charcoal  may  he 
effected  in  a  shorter  space  of  time,  and  with  the  employ- 
ment of  less  animal  charcoal,  than  by  the  ordinary  filtration 
process.  The  sugar  solution  is  heated  with  animal  charcoal 
in  a  closed  vessel  to  from  105° — 130Q,  or  even  higher,  until 
the  desired  degree  of  purity  is  obtained.  The  purification 
may  also  be  effected  below  100',  and  even  as  low  as  50',  and 
in  this  ease  compressed  air  is  made  use  of. — A.  K.  M. 

XVII.-BEEWING.  WINES,  SPIEITS.  Etc. 

Fermenting  Yeast.  Influence  of  Oxygen  on. 
R.  Rapp.     Per.  1S96,  1983. 
Chudiakow   (this    Journal,     1895,     290)     found    that    on 
passing  a  stream   of    oxygen   through  a  fermenting   -agar 
solution,    the    fermentation     was    gradually    stopped, 
that   a   stream  of  hydrogen  did    not    affect    the    course  of 
the     fermentation.     From     these    and     other     experiments 
(  hudiakow  deduces  certain  theoretical  conclusions  on  the 
nature  of  fermentation. 

The  author  has  repeated  these  experiments,  using  pure 
yeasts,  but  with  results  contrary  to  those  of  Chudiakow  ; 
he,  however,  finds  that  a  very  vigorous  stream  of  either 
hydrogen  or  oxygen  will  stop  tin-  fermentation,  and  this 
In'  considers  to  be  a  mechanical  effect,  as  vigorous  shaking 
has  the  same  result. 

The  author  concludes  from  his  experiments  that  the 
presence  of  oxygen  is  necessary  for  the  increase  of  the 
yeast,  but  not  for  the  exercise  of  its  fermenting  power. 

—A.  L.  S. 

Sugars,  Production  of  Carbon  Dioxide  during  the  Decom- 
position of.     [Bearing  on  Fermentation,  y.'/l     Berthelot 
and  Andre.     Comptes  rend.  123.  [10],  567. 
See  under  XVI.,  page  821. 

Beer,  Japan,  se.     (  .  Makel.     Wocheuschr.  fur  Brau.  13 

[41],  1036. 
The  following  is  an  analysis  of  the  first  sample  of  Japanese 
beer  that  has  been  seen  in  Germany.  The  bottle  bears  a 
label  carrying  in  Japanese  and  Roman  characters  the  inscrip- 
tion "  Yebisu,"  Japan  Peer  Prewery  Co.,  Meguroniura, 
Tokyo,  Japan.  The  beer  was  brewed  by  a  German 
brewer  : — 

Specific  gravity,  3-12  Hailing;  alcohol,  4-56  per  cent.; 
extinct,  5-23;  maltose,  1-29;  dextrin,  2 •  4  1  ;  total  acidity 
(as  lactic  acid),  0-161;  albuminoids  (nitrogen  x  6-25), 
n-491  ;  ash,  0-222  ;  phosphoric  acid,  0-051  ;  glycerin, 
0-120^  original  gravity,  13-98°  Palling;  apparent  attenua- 
tion, 77-7  per  cent.  ;  real  attenuation,  62-6  per  cent. 

The  beer  was  of  a  clear  gold-yellow  colour,  bright,  with  a 
fair  amount  of  a  white,  floccnlent  sediment,  rich  in  carbonic 
gas,  holding  a  good  head,  and,  allowing  for  the  pasteurised 
flavour,  of  it  clean,  vinous,  and  pleasant  taste.  Microscopic 
examination  showed  the  presence  of  albuminous  matter  only. 

— J.  G.  W. 

Vinegar,  White-Wine.     A.H.Allen.     Analyst,  1896   21 

253. 
VVhite-wtne  vinegar  was  originally  understood  to  mean  a 
vinegar  made  from  wine  derived  from  white  grapes,  but  of 
late  years,  distilled  malt  vinegar  or  simply  diluted  acetic 
acid  has  been  very  commonly  sold  in  its  place.  Genuine 
white-wine  vinegar  always  contains  a  notable  quantity  of 
acid  potassium  tartrate,  which  is  not  present  in  vinegar  from 
other  sources.  Fourteen  samples  purchased  front 'pharma- 
cists in  Midland  towns  were  found  to  consist  of  either  dilute 
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acetic  acid  or  distilled  malt  vinegar.     White-wine  vinegar 
has  the  colour  of  sherry.      It    has  a  vinous  aroma  and 
■  I  flavour, — A.  S. 

Salicylic  Acid,  Quantitative  Determ  F.  Frever. 

Chem.  /.it.  20,  820. 

See  under  XXIII.,  page  834. 

PATENTS. 

Waste  Products  [Sp<  nt  Bops,  Grains,  \r.~\frum  Br,  ■«■,  i  u  s, 

Distilleries,     Vineyards,    Sfc.s    Improved     Methods    of 

Utilising.     J.    Bradbury.    Salford.      Eng.    Tat.   17,611, 

Sept.  21,  1895 

Arri.iAx.  E8  are   described   for  dning  spent   Imps,  grains, 

ber    waste   products,    and  thereby    rendering  them 

suitable  for  litter,  and  in  some  cases  for  cattle  food,  whilst 

in   other    eases   the   products  are  submitted  to  destructive 

distillation,  the  gas    and   ecid    distillate    being    collected, 

whilst  the  resulting  vegetable  charcoal  is  suitable  for  foundry 

use. — A.  K.  M. 

Yeast,  Impts.  in  the  Manufacture  of.    \Peplonising  Ground 
Grain    with    Spent    Wash."]     J.   H.   Folkerts,   London. 
Eng.  Pat.  18,296,  Oct.  I.  1895. 
A   mass  i-  prepared  from  malted  and  unmalted  grain,  and, 
Fter   saccharification  cf  the  starch,  some   fpent   distillers' 
sh  is  added,  whereby  the  albuminoid  matters  are  pepto- 
ed  and   rendered   more   suitable   for   yeast   food.     The 
it  is  then  separated,  tuu  into  aerating  vats,  and  fermen- 
tation  started   by   the   addition    of  yeast;  the  outcrop   is 
separated   in  the  ordinary   way.     The  "  grains "  from  the 
above    operation   are    put    into  a  vat  with   some  yeast  and 
moistened  with  sufficient   spent  wash  or  yeast  washings  to 
render  fermentation   possible.     Afterwards    Ibe   fermented 
unit    (after   removal    of    the  yeast)  is  added,   the   whole 
distilled,  and  the   residual  spent  wash   is   used  for  a  future 
operation. — A.  K.  M. 

Beer,  Impts.  inthe  Preparation  or  Treatment  of.      [Prim- 
l;     Free,  Mistley,    Essex.     Eng.    Pat.    20,130, 
Oct.  23,  1895. 

A  i  onoentbated  diastatic  mult  extract  is  prepared,  diluted 
tor  use  to  a  gravity  of  about  1  •  U5  to  1*50,  and  added  to 
the  finished  beer,  generally  in  the  proportion  of  about  one 
to  four  pints  to  the  barrel,  according  to  the  gravity  of  the 
beer  and  the  purpose  it  is  intended  to  serve.  The  malt 
extract  may  be  used  either  alone  or  in  conjunction  with 
other  priming  materials ;  it  imparts  an  improved  flavour  to 
the  beer,  and  also  brings  the  latter  more  rapidly  into 
condition. —  A.  I\   M. 

Wort,  .1  Process for  the  Aeration,  Oxidation,  and  Oj 
(ion  of.  .1.  H.  Grisez,  l.achapelle-sous-Koiu 
France.     Eng.  Pat.  22,035,  Nov.  19,  1895. 

The  process  consists  in   injecting  filtered   air   into  the  hot 

wort  as  the  latter  enters  the  closed  refrigerator,  the  worl 

being  thus    protected   from    atmospheric  germs,  whilst   the 

on  is  more  thorough  than  in  the  ordinary  proci  ss. 

—A.  K.  M. 


X7III.-F00DS ;  SANITATION,  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(A.)—  FOODS. 

I  \nd   Cows'  Butter,  Comparative  Digesti 

bilityof.     Bourot  and  Jean.     Com]  I    123,    [16]. 

587—590.     (See  also  this  Journal,  1896,  747.) 

rperiments  were  made  on  the  human  Bubjecl 
series  lasting  5i  days,  during  which  time  I75*482grms.  of 
fat  were  supplied  in  the  food,  the  remainder  of  the  nutrient 
materials  being  arranged  according  to  the  albuminoid  ratio 
most  approved  bj  physiologists.  The  total  alimentary 
matter  amounted  to  15' 770 kilos.,  representing  :i-74.'i  kilos, 
of  dry  matter,  containing  B0'283grms.  of  nilrog. 
1584  293  f  i  hon. 


The  actual  amounts  of  fat  digested  were  found  to  be 
cocoanut  butter,  163'0'J  grms  ;  cows'  butter,  455 '  65  gnus., 
or  respectively  98  per  cent  and  95  8  per  cent,  ol  the  total 
fat  supplied,  thus  demonstrating  the  superior  dig<  stibility  of 
the  former,  and  as  the  cocoanut  butter  employed  had  been 
pressed,  and  deprived  of  the  greater  portion  of  its  Boluble 
volatile  glycerides,  it  is  evident  that  the  high  ratio  of 
digestibility  of  cows'  butter  is  not  due  to  its  content  of  these, 
as  formerly  supposed.-   <     S. 

Zinc,  Determination  of,  in  Poods.     Janke.     ( 'hem.  Zeit. 
20,800 

See  under  XXIII., page  832. 

Boric  Acid,  Estimation  of.     1  Foods,  frc.    Schneider. 

Chem.  Z.it.' 1890,  20,  B22. 
See  under  XXIII..  p  tyt  - 

Ca'eine  in   Milk,  A  Rapid   Volumetric   Method  of  Deter- 
mining.    Denig6s.     Bull.  Soc.  Cbim.  15,  [18—19],  1116. 
See  under  XXIII.,  p  vjc  832. 

PATENT. 

Protection  of  Sterilised  Liquids.     V.  T.  Hon. I.  M.D., 
Gloucester.     Eng.  Pat.  20,328,  Oct.  29,  1895 

The  liquid  is  sterilised  \<\  heal  in  the  vessel  in  which  it  is 
to  be  stored,  round  the  neck  of  which   is  a  rim. 

Whilst  still  hot  a  tightly  fitting  india-rubber  capsule  is 
-lipped  on  over  the  rim.  <  >a  cooliuir,  the  unsupported  part 
of  the  capsule  i-  forced  inwards  by  atmospheric  pressure. 
and  will  remain  in  this  position  so  long  as  the  contents  ol 
the  vessel  are  sterile. 

Should  fermentation  take  place  the  gases  given  otf  will 
force  the  capsule  outwards. —  K.  1!.  P. 

(J3.)— SANITATION;  WATEK  PURIFICATION. 

Dangerous  Cases  Chemical  Works'],  Rules  suggested  by 
the  Chemical  Trade  Journal  for  dealing  with,  Chem. 
Trade  J.  1896,19,  260. 

(,',  neral  Regulations. — Xo  person  must  enter  any  boiler  or 
tank  which  has  been  recently  used  for  the  storage  of  any 
poisonous  liquid  or  gas,  or  enter  any  dangerous  workings, 
drain,  sewer,  culvert,  gas  purifier,  Hue,  vitriol  chamber,  or 
tower  (whether  closed  or  open),  except  under  the  following 
conditions: — (1.)  A  respirator,  properly  charged  and  in 
good  condition,  must  be  worn.  If  the  atmosphere  is  wholly 
irrespirable,  a  safety-pipe  and  face-piece  supplied  with  air 
or  oxygen  must  be  substituted.  (2.)  The  person  entering 
must  be  efficiently  secured  round  the  waist  by  a  rope,  the 
opposite  cud  of  which  must  be  security  fastened  to  the 
ground  at  the  surface,  or  at  the  top  of  the  tower  or  flue,  &C 
^3.)  A  man  must  l>c  in  attendance  and  ready  to  render 
assistance  if  necessary.  For  underground  work  and  in 
difficult  positions,  two  men  must  he  in  attendance. 

When  a  nan  i-  gassed,  remove  as  quickly  as  possible  in(  i 
tin  open  aii   and  place  in  a  well-ventilated  position  at 

as  warm  as  possible.  In  had  cases  use  the  oxygen  bottle 
and  lung  exercise  simultaneously,  from  the  outset. 

Is,  of  Oxygen  Bottle.  —  If  conscious,  let  the  oxygen  flow 
in  a  gentle  stream  through  the  glass  tube  which  is 
in  the  mouth,  and  let  it  lie  breathed  until  relief  is  oh  ' 

If  unconscious,  place  the  oxj'gen  delivery  tube  in  one  cornet 
of  the  mouth,  and  close  the  lips  round  it.  Keep  the  oxygen 
flowing  in  a  gentle,  continuous  stream,  alternately  closing 
and  opening  the  nostrils  iii  inflate  and  deflate  the  lungs. 

(Gently  pressing  the  chest  when  the  nostril-  are  open  assists 

the  deflation.)  If  the  teeth  are  set,  close  the  lips,  insert  the 
oxygen  tube  in  one  nostril,  and  alternately  close  and  open 
the  other  in  tbe  manner  bed.      Complete  inflation 

of  the  lungs  is  indicated  by  the  1. lowing  out  of  the  cheeks. 
Carefully  avoid  too  great  ■>  pressure  in  the  lun 

.  I  rtificial  Respiration.    This  is  not  often  necessan  ,  hut  if 

vgeri  does  not  act  within  a  reasonable  time,  use  the 

following  additional  help  to  respiration  :  — Lay  the  bodj  al 

full  length,  face  upwards,  Blightl)  raising  the  -boulders,  and 
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letting  the  head  fall  well  back.  Loosen  the  clothing  round 
the  neck  and  chest.  Grasp  the  arms  above  the  wrist  and 
steadily  draw  them  straight  out  above  the  head,  holding 
them  there  for  two  seconds.  Then  turn  the  arms  down, 
bending  the  elbows,  and  at  the  same  time  pressing  them 
firmly  against  the  sides  of  the  chest,  and  hold  them  in  that 
position  for  two  seconds.  Continue  this  treatment  about  15 
times  a  minute  for  20  minutes  without  cessation,  or  until 
consciousness  is  restored. 

The  following  gases,  allowing  for  the  frequency  of  their 
occurrence,  are  roughly  arranged  in  order  of  danger:  — 

Nitrous  and  Nitric  Acid  Fumes. —  Very  insidious  in 
their  action.  Can  be  inhaled  at  first  without  great  incon- 
venience, but  sooner  or  later  (sometimes  after  several  hours), 
they  react  acutely,  producing  symptoms  that  need  very 
prompt  treatment.  When  there  is  any  suspicion  of  gassing, 
remedial  measures  should  always  be  adopted,  whether  there 
is  any  distress  or  not,  and  careful  watching  is  advisable 
during  the  ensuing  12  hours.  The  gases  are  met  with  in 
Gay-Lussac  towers  and  vitriol  chambers  during  repacking 
or  cleaning,  and  also  in  the  manufacture  of  nitrate  of  iron 
and  nitric  acid,  and  ail  breakages  of  vessels  containing  this 
acid.  In  the  case  of  Gay-Lussac  towers,  the  bottom  or 
top  of  the  tower  should  be  temporarily  connected  to  the 
flue,  to  create  and  maintain  a  steady  draught  away  from 
those  engaged  in  unpacking.  Vitriol  chambers  should  be 
worked  weak  for  some  time,  and  well  steamed  and  ventilated 
before  opening. 

Sulphuretted  Hydrogen  and  Chlorine.  —  Sulphuretted 
hydrogen  is  one  of  the  most  dangerous  gase .;,  insensibility 
resulting  very  suddenly  with  even  small  quantities.  ( Ixygen 
is  the  best  restorative.  The  gas  occurs  in  gas  liquor-storage 
wells,  gas  purifiers,  sulphate  stills  and  saturators,  and  in 
sewers  (in  conjunction  with  carbon  dioxide).  In  the  case 
of  an  unexpectedly  copious  outburst.  "  the  absorbing  respi- 
rator "  acts  well.  Owing  to  the  smell  and  colour  of  chlorine, 
bad  cases  with  this  gas  can  only  be  due  to  gross  carelessness. 
The  instantaneous  and  continued  use  of  all  possible  remedies 
is  recommended.  The  "  gas  mixture  "  should  be  administered 
at  once,  and  can  be  followed  with  oxygen  whiffs,  whiskey, 
or  hot  tea,  with  a  view  of  inducing  free  perspiration. 
Chlorine  occurs  about  bleaching  powder  chambers,  man- 
ganese  stills,  and  Deacon  and  other  chlorine  plant. 

Carbonic  Oxide  and  Carbon  Dioxide  (after  damp  and 
choke  damp). — The  former  is  the  more  dangerous,  being  a 
direct  poison.  It  occurs  in  colliery  workings  after  explo- 
sions, gas  producers,  blast  furnace  gases,  and  in  the  manu- 
facture of  calcium  carbide.  In  cases  of  gassing  with  this, 
and  also  with  carbon  dioxide,  longer  treatment  is  necessary, 
as  the  lungs  have  to  be  cleared  by  displacement,  and  the 
use  of  oxygen  may  be  supplemented  by  the  lung  exercise. 
Carbon  dioxide  occurs  in  the  same  places  as  sulphuretted 
hydrogen  and  also  in  the  fermentation  rooms  in  breweries, 
in  coal  pits,  old  workings,  disused  wells,  &c. 

Hydrocyanic  Acid  Cos  and  Arseniuretted  Hydrogen ; 
Hydrochloric  Acid  Gas  and  Sulphur  Dioxide. — The  first 
two  are  not  of  very  frequent  occurrence.  ( (xygen  should 
always  be  kept  handy,  where  their  formation  and  escape  are 
possible.  With  hydrochloric  acid  and  sulphur  dioxide, 
virtually  no  accidents  have  been  recorded. — A.  S. 

Accidents  and  Dangers  in  Dye,  Print,  and  Bleach   Works. 
Albrecht.     Leipziger  Father  Zeit.  45,  [10],  439. 

A  discussion  of  the  hygienic  conditions  of  dye,  print,  and 
bleach  works,  and  the  dangers  as  to  accidents  and  poisoning 
to  which  the  workpeople  are  exposed,  with  suggestions  for 
their  prevention. — I.  S. 

(C.)— DISINFECTANTS. 

PATENT. 

Disinfectants  and  Antiseptic  Compounds,  Impls.  in  the 
Manufacture  of.  C.  C.  Whitaker,  East  Dulwich,  London. 
Eug.  Pat.  22364,  Nov.  23,  1895. 

The  patentee  mixes  pyridine  bases  or  their  salts  with 
sodium  carbolate  or  cresylate  in  aqueous  solution,  saturates 
the  mixture  with  carbolic  or  cresylic  acid,  and  adds  to  the 
aqueous  portion,  which  he  separates,  from  0-5  to  1  per  cent. 
of  /3-uaphthol.     This  disinfectant,  which   is  to  be  employed 


as  an  insecticide  or  a  sheep  dip,  can  be  obtained  in  a  solid 
form  by  mixing  from  5 — 20  per  cent,  of  the  solution  with 
powdered  chalk,  gypsum,  or  other  suitable  material.  The 
name  "  Deodo  "  is  to  be  applied  both  to  the  solid  and  liquid 
material. — T.  A.  L. 


XIX.— PAPER.  PASTEBOARD.  Etc. 

Wood  Pulp  in   Paper,  Some    Methods  for  the  Detection 

and  Estimation  of.      Wood  Pulp,  1,  [3],  1896,  61. 

See  under  XXI II.,  page  833. 


XX.-PINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Hydrogen  Peroxide  [Keeping  Powers1.     Vulpius.     Cheiu. 

Zeit.  1890,  20,  795. 
Poktioxs  of  hydrogen  peroxide  solution  of  3 '27  percent. 
strength,  containing  a  little  free  sulphuric  acid,  were  kept 
for  120  days  under  different  conditions.  In  all  case3  the 
strength  was  reduced.  The  percentage  in  the  sample  kept 
in  the  dark  in  a  full  bottle  was  reduced  to  2- 71  ;  in  a  half- 
filled  bottle  in  the  dark  to  2' 62  ;  and  in  the  light  to  2' 54  ; 
all  these  bottles  having  the  inner  surface  covered  with  a 
layer  of  paraffin  to  obviate  the  effect  of  the  glass  surface. 
In  bottles  not  paraffined,  but  rilled  with  broken  glass,  the 
percentage  had  become,  in  a  full  bottle  in  the  dark,  2-67  ; 
in  the  light,  2-5;  in  a  half-filled  bottle  in  the  dark,  2-5  ; 
and  in  the  light,  2-45.  By  no  precautions  could  the  decom- 
position of  these  solutions  be  prevented,  but  in  no  case  did 
the  percentage  fall  so  low"  as  the  minimum  of  2-15  allowed 
by  the  German  Pharmacopoeia. —  A.  (  .  VY". 

.Mennry,  Action  of  Ferric  Chloride  upon.  P.  Suss. 
Pharm.  Ceutral-H.  1S90,  17,  517. 
Laluenz  had  proposed  to  prepare  mercury  for  use  in 
mercurial  ointment  by  shaking  the  metal  with  ferric  chloride 
solution  ;  but  as  this  gives  rise  to  a  production  of  calomel, 
the  method  does  not  work  satisfactorily-.  It  is.  however, 
suggested  as  very  possible  to  utilise  the  reaction  for  the 
production  of  pure  calomel,  with  the  aid  of  a  centrifugal 
machine  and  a  gauze  sieve. — W.  G.  M, 

Alkaloids  of  Corydalis  f'aca.  II.  Ziegenbein.  Chem. 
Cenlral-Blatt.  1896,  2,  792. 
From  10  kilos,  of  tubers  were  obtained,  by  the  method  of 
Freund  and  Josephi,  57  grms.  of  corydaline,  41  grms.  of 
bulbocapnine,  6  grms.  corycavine,  and  4  grms.  corybulbine. 
Corytuberine  and  corydine  (I)obbie  and  Lauder)  were  not 
found.  On  account  of  the  different  statements  made  as  to 
the  properties  of  these  alkaloids,  very  pure  preparations 
were  studied. 

Corydaline,  C,T-LrN04,  easily  soluble  in  warm  alcohol 
and  chloroform,  when  crystallised  from  alcoho1,  forms  large 
transparent  prismatic  crystals  of  melting  point  134c — 135°. 
The  alcoholic  solution  on  heating,  acquires  a  vellow  colour; 
nevertheless,  from  the  yellow  solution  colorless  erj  stals  of  the 
base  separate.  Both  the  crystals  and  alcoholic  solution  are 
coloured  yellow  by  light.  -Alkalis  and  alkaline  carbonates 
precipitate  the  alkaloid  from  aqueous  -nlution  of  its  salts, 
and  the  precipitate  is  not  soluble  in  exe  ss  of  either.  The 
hydrochloride  could  not  be  obtained  crystal  ine,  the  hydro- 
bromide  C,,H.:;.N04.HBr  and  hydriodide  enstallise  from 
water  in  strongly  refractive  rhombic  crystal;,  the  latter 
turning  yellow  in  the  air.  The  nitrate,  C.,H,-N04.HNO., 
crystallises  from  alcohol  in  shining  tables  of  melting  point 
198  .  -oluble  with  difficulty  in  hot  water. 

Iodine  only  reacts  completely  with  corydaline  in  alcoholic 
solution,  on  heating  in  a  closed  vessel  on  the  water-bath. 
After  removal  of  iodine  in  excess  and  that  combined  as 
periodide,  by  addition  of  potassium  iodide,  sodium  bicar- 
bonate, and  finally  thiosulphate,  debydrocorydaline  hydri- 
odide, CvTLjNOj".  Ill  +  2H„0,  crystallises  out  of  the 
solution.  This  salt  recrystallised  from  alcohol,  forms  small 
yellow    needles   unaffected   by    light,  very    soluble   in   hot 
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alcohol,  slighth  so  in  cold  alcohol,  and  very  little  in  hot 
water.  Debydrocorydaline  hydriodide  boiled  with  acetone 
and  water,  on  addition  of  excess  of  caustic  soda,  gives  an 
acetone  compound,  which,  by  the  action  of  hydrochloric  acid, 
forms  the  hydrochloride.  Chloroformdehydrocorydaline, 
C  11  \M  .CHClj,  obtained  by  wanning  the  foregoing  hy- 
driodidi  with  water,  chloroform  and  caustic  soda,  does  not 
lose  weight  at  100°. 

Bulbocapnine,CK'B  N'ii,.1'\  treatment  with  iodine,  forms 
a  black  periodide,  which  does  not  decompose  as  docs  the 
corresponding  corydaline  compound.  Seated  with  methyl- 
iodide  under  pressure,  the  compound  C,.,H;<,NO, .CH, I  was 
formed,  of  melting  point  2:15—240°  (Freund  gives  257    I. 


Corycavine,  (  »Hj,N(  >6,  rhombic  tables,  very  sensitive  to 
the  action  of  light,  melting  point  215' — 216°,  precipitated 
by  alkalis  and  alkaline  carbonates,  and  insoluble  in  eici  SS 
of  the  reagent,  much  less  soluble  in  alcohol  than  corydaline. 
( '.,11  _..,Ni  (6. 11C1  crystallises  from  hot  water  in  thick  colour- 
less needles  uniting  to  rosettes. 

Corybulbine,  C  ,11  -.NO,,  had  the  properties  described  by 
Dobliic  and  Lauder,  but  the  melting  point  2  Is  — 239  C, 
(' ,H..5N<  ij.HCl,  yellow  prismatic  needles,  Boluble  with 
difficulty  in  hot  water,  more  readily  in  presence  of  hydro- 
chloric acid.  The  base  reacts  with  iodine  to  produce 
C    II    No. HI,  lemon-yellow  needles. 

Behaviour  of  the  bases  towards  different  reagents  : — 


Corj  daline. 


Dehydro- 
corydaline. 


Bnlbocapnine. 


i      rcavine. 


Corybi 


H3SO4 After  long  time  '                ..                ;    Onuige,  after  10     I        I  in;.  . 

red  and  violet.  minutes  violet.  brown, 

Cone  Hsu, at  100 ..  ..  Violel  Dark  green 

■    inc.  HNu, '            Yellow  .           Yellow  Reddish-brown                  Red 

Erdmann's  reagent  Yellow, green,  Yellow. green,  Blue, bluish-violet  Dirty'green 

violet.  \mlet. 

Fronde's  reagent Yellow,  pale  green,  Yellow,  blue  Dark  blue  Bark  . 

fine  blue. 

-vanadicacid Yellow,  green.  Yellow,  green,  Bright  blue,  blue  Dark  \ 

blue.  blue. 


Yellow 

Y'ellow 

Red,  brown,  green 

Brown,  Rreen 


Corydalis  Alkaloids,     E.  Schmidt.     Chem.  Centralblatt. 
1896,  2,  "92. 

Dehydrocorydaline  is  obtained  by  the  action  of  iodine  on 
corydaline — 

CjjH^NO,  +  41  =  3HI  +  Cj5H,,,X(i,.HI 

the  same  reaction  is  given  by  eanadine  and  hydroberbtrine, 
and  by  corybulbine  C.,,H»5NO.,  only,  of  the  remaining  cory- 
dalis alkaloids.  Debydrocorydaline,  C,slI,,N(OOH:,).,.  like 
berberine,  forms  compounds  with  acetone,  chloroform,  and 
hydrogen  polysulphide,  is  reduced  by  nascent  hydrogen  to 
a  colourless  base  of  the  same  composition  and  melting  point 
as  corydaline,  bat  forms  a  different  double  salt  with  gold 
chloride.  Bnlbocapnine  and  corycavine  were  also  isolated 
from  corydalis  tubers. — A.  C.  W. 

Arginine.     M.  Qniroga.     J.  Pharm.  Chim.  1896,  16,  293. 

This  alkaloid  is  contained  in  the  different  parts  of  a  species 
of  laurel,  called  by  the  natives  virarti-mi,  growing  in  the 
country  to  the  east  of  the  Argentine,  and  the  west  of  Brazil. 
Arginine  is  extracted  from  the  dried  and  powdered  material 
by  ordinary  methods.  It  forms  prismatic  crystals,  unaltered 
in  the  air,  with  a  bitter  taste,  soluble  in  chloroform  and 
benzene,  and  slightly  soluble  in  ether,  petroleum  spirit,  and 
■water.  The  aqueous  solution  slightly  acidified  with  hydro- 
chloric acid,  gave  the  following  reactions  : — With  bromine 
vapour,  a  white  precipitate,  soluble  in  water  ;  with  ammonia, 
caustic  soda  or  potash,  sodium  carbonate,  and  bicarbonate, 
a  white  precipitate,  soluble  in  excess  tthe  precipitate 
produced  by  caustic  potash  is  turned  a  reddish-brown  by 
hydrochloric  acid)  :  with  fuming  nitric  acid,  a  carmine  red 
coloration  ;  with  ferric  chloride,  a  blood-red  coloration ;  with 
gold  chloride,  a  yellow  precipitate,  which  is  then  reduced, 
giving  violet,  carmine,  blue,  and  black  colorations:  with 
platinum  chloride,  a  crystalline  precipitate;  with  solid 
potassium  bichromate,  an  intense  carmine  is  produced, 
destroyed  by  sulphuric  acid  ;  with  potassium  lei  rocyanide, 
a  light  blue  colour,  destroyed  by  excess  of  the  reagent ;  with 
Miilou's  reagent,  a  red  coloration,  changing  to  carmine  violet. 
With  Feeling's  solution  no  change  occurs. 

The  bark  and  cambium  contain  1  '.">  to  1-6.  the  wood  and 
leaves  0*042— 0"05  per  cent,  of  the  alkaloid.  It  may  be 
determined  by  Meyer-  reagent,  1  c  c.  of  which  corresponds 
to  0"0135  grm.  of  arginine. 

Arginine  is  used  successfully  to  "combat  certain  diseases 
of  microbic  origin."  It  has  given  satisfactory  results  as  a 
tonic— A.  C.  W. 


— A.C.  W. 

Taxine,  Extraction  and  Purification  of,  Vreven.  Pharm. 
J.  1890,4,  215.  Hull  Gen.  de  Therap.  Sect.  Pharm.  1 
261.     Pharm.  J.  4,  1896,  215. 

The  author  extracted  this  alkaloid  from  yew  leave-  as 
follows  : — Fresh  yew  leaves,  cut  up  small,  are  extracted 
with  water  acidulated  with  tartaric  acid,  the  extract 
evaporated  on  a  water  bath  to  a  small  bulk,  mixed  with 
sufficient  -and  to  form  a  paste,  and  then  exhausted  with  a 
mixture  of  equal  volumes  oi'  water  and  alcohol  in  successive 
portions.  This  extract  is  filtered,  evaporated,  rendered 
alkaline  with  ammonia,  and  shaken  out  with  benzene.  The 
solvent  separate-  fairly  well  from  the  emulsion  formed  by 
the  ammonia,  on  the  addition  of  a  little  alcohol.  The 
benzene  extract  is  partially  distilled,  and  on  cooling,  throws 
down  a  trace  of  precipitate,  apparently  alkaloidal,  but  not 
taxine.  This  is  filtered  off,  and  the  taxine  shaken  out  from 
the  residual  benzene  with  dilute  hydrochloric  acid.  The 
acid  solution  gives  with  ammonia  a  plentiful  precipitate, 
which  is  taken  up  with  ether.  The  ethereal  solution  on 
evaporation  leaves  the  impure  taxine  as  a  hard  yellowish 
amorphou>  mass,  giving  a  red  coloration  with  sulphuric 
acid,  and  a  -light  blue  tint  with  nitric  acid,  passing  on  to 
blue  on  contact  with  fuming  hydrochloric  acid.  The 
alkaloid  is  further  purified  by  redissolving  in  hydrochloric 
ai  id  and  precipitating  with  an  excess  of  ammonia,  being 
allowed  to  stand  in  contact  with  the  latter  for  12  ho 
The  taxine  subsides,  leaving  a  greenish  liquid,  which  is 
decanted  and  filtered.  The  alkaloid  remaining  behind,  does 
not  give  a  green  coloration  on  again  macerating  with 
ammonia  ;  it  still  gives  the  characteristic  reaction  with 
sulphuric  acid,  hut  no  longer  with  nitric  or  hydrochloric 
acid. 

So  far  as  colour  and  alkaloidal  reactions  would  indicate, 
it  would  seem  that  the  yew  leaves  contain  more  than  one 
alkaloid. — A.  S. 

/     ential  Oils.     Dnyk.     J.  Pharm.  Chim.  1896,  4,  859. 

Tin-  i-  a  continuation  of  the  article  abstracted  in  this 
Journal,  1896,  739—74(1. 

/  on-gross  Oil  is  composed  almost  entirely  of  citral. 
To  separate  this  constituent,  shake  with  concentrated 
bisulphite  of  soda  solution,  pre-s  the  crystalline  mass,  and 
wa6h  with  ether  to  remove  geraniol ;  decompose  with  dilute 
sulphuric  acid,  separate  the  citral,  wash  and  dry. 

Artificial    I        I    Violets   (lanone).    The  odour  of 

the  violet  i-  verj  similar  to  that  of  iris  root.  the  odoriferous 
principle  of  which  Haarmann  and  llcimei  have  -hown  to  be 

the  kctc tronel     rlggO, which,  by  the  action  o£  dehydrating 

agents,  is  converted  into  the  hydrocarbon  ircne.      Tiemann 


Nov.  so,  1896.]       THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


827 


and  Kriiger  have  obtained  an  isomer  of  irone,  ionotie,  which 
has  the  odour  of  the  violet.  (See  this  Journal,  189-1,  272. 
and  1895,  827.) 

Geranium  Oil  is  the  name  by  which  essences  derived 
from  very  different  sources,  characterised  by  the  presence  of 
geraniol,  are  known.  True  geranium  oil  has  a  density  of 
0*894,  and  a  rotation  of  —  8*12to9*55.  Palmarosa  oil  has 
the  same  density  and  a  rotation  of  —  1  •  55.  Geraniol  is  non- 
rotatory,  and  of  densitj  0*8835.  After  acetylation  its  index 
of  saponification  is  2 '872  fSchimmel).  It  mav  be  extracted 
from  these  essential  oils  by  mixing  them  with  powdered 
anhydrous  calcium  chloride,  crushing  the  resulting  solid 
compound,  washing  with  ether,  and  decomposing  by  water. 
Keuniol  is  another  alcohol  always  found  together  with 
geraniol  in  geranium  oils,  and  the  mixture  of  the  two 
iKoiiols  constitutes  the  rhodinol  of  Barbier  and  Bouveault 
(this  Journal,  1896,  292,  373,  469  ).  Geraniol  is  also  found 
in  essence  of  roses.  Schimmel's  artificial  essence  of  roses 
is  obtained  by  distilling  1  kilo,  of  geraniol  over  500  kilos, 
of  rose  petals. 

Otto  of  Roses. — The  value  of  this  oil  is  now  fixed  by  its 
content  of  stearoptene  ;  but  this  substance  is  odourless,  and 
so  cannot  increase  the  quality  of  the  essence.  The  statement 
of  certain  authors  that  the  stearoptene  will  change  by  gentle 
oxidation  into  the  eleopteue  cannot  be  practically  confirmed. 
Pure  Turkish  otto  contains  9 — 13  per  cent,  of  stearoptene, 
and  melts  at  16 — 21°.  German  otto  contains  26  per  cent., 
and  melts  at  27  .  Oiher  pure  samples,  and  especially 
French,  have  a  lower  melting  point ;  thus  the  melting  point 
is  no  criterion  of  purity.  A  relatively  high  melting  point 
might  indicate  adulteration  with  paraffin,  spermaceti,  &c, 
and  a  low  melting  point  with  other  essential  oils,  such  as 
geranium  oil.  The  solid  otto  of  roses  should  be  spangled 
with  crystalline  plates,  which,  on  melting  by  the  heat  of  the 
hand,  should  rise  to  the  surface  of  the  liquid.  The  stearoptene 
obtained  by  dissolving  in  chloroform,  adding  alcohol  of 
75  per  cent,  strength,  washiug  and  drying,  should  have  a 
constant  melting  point.  The  additiou  of  strong  sulphuric 
acid  to  five  drops  of  otto  produces  a  thick  reddish-brown 
mass,  which,  in  the  absence  of  essences  of  geranium,  &c, 
will  not  evolve  any  acrid  tarry  odours.  The  pure  essence 
has  a  density  of  0>*865  -  0*880  at  20°,  and  contains  the 
same  mixture  of  geraniol  and  reuuiol  (roseol)  which  lias 
been  called  rhodinol. — A.  C.  W. 

Eucalyptus  Kinos,  Aromadendrin  or  Aronuxdendric  Arid 
from  tlic  Turbid  Group  of.  If.  G.Smith.  .Tcurn.  Roval 
Society.  X.S.  Wales.  1896,  135. 

In*  a  former  investigation  the  author  and  J.  H.  Maiden 
found  that  the  turbidity  produced  on  cooling  a  solution  of 
the  kino  of  Eucalyptus  hemiphloia  in  hot  water  was  due  to 
the  presence  of  two  bodies,  to  which  the  names  eudesmin 
and  aromadendrin  were  given.  In  the  kino  of  E.  calopylla 
the  latter  body  occurs  tree  from  eudesmin.  To  extract 
aromadendrin,  the  finely-powdered  kino  is  mixed  with  a 
little  water,  ami  extracted  by  ether,  and  the  residue,  after 
evaporation  of  the  solvent,  recrystallised  from  absolute 
alcohol. 

Aromadendrin  is  readily  soluble  in  ether,  acetic  ether; 
alcohol,  and  amy!  alcohol  ;  almost  insoluble  in  chloroform  ; 
and  quite  insoluble  in  benzene  and  petroleum  spirit.  From 
any  of  the  solvents  mentioned  it  crystallises  in  aeicular 
radiating  tufts,  it  is  soluble  in  hot  water  and  in  2,777  parts 
of  cold  water.  Analysis  indicates  the  formula  CxiH.,,,1  i, 
for  the  anhydrous  substance :  it  crystallises  with  three 
molecules  of  water,  two  of  which  are  lost  at  IOC  and  the 
third  between  100°  and  120'  C. 

The  following  table  shows  the  difference  between  aroma- 
dendrin and  eudesmin  :  — 


Eudesmin. 


Aromadendrin. 


Eudesmin, 


Aromadendrin. 


H  s  ),  cone. 


Park  solution,  purple 
after  half  an  hour. 


ll\"i':     cone,    or     Yellow  solution,  from 
fuming,                       which   yellow  crys- 
tals separate. 
KOH    Little  chansic 


Yellow  solution,  turn- 
ing dark,  and  fading. 
Orange  on  heating. 

Fine  crimson  solution. 


Fine   yellow    solution, 
colour  persistent. 


Claci  d  x  vi;  tart 


Dissolves.  On  addition 
of  little  water  solu- 
tion becomes  turbid 
anil  then  crystallises. 

99°  C.  either  on  sur- 
face of  mercurj  or 
m  idass  tube. 

Melts  at  low  tempera- 
ture to  clear  liquid. 
('liars  very  slightly. 

Chloroform Readily  soluble ' 

fyrroula   i  Jr  H  i  >. 


Melting 


Heated     between 
watch  - 


Dissolves.  Xo  tur- 
bidity on  addition  of 
water.  Tufts  of  ens- 
:i  standing. 

216  i'.  (uncorr.)  on 
surface  oi  mercury. 
Determination  in 
tube  unsatisfactory. 

Melts  at  high  tempera- 
ture, and  darkens  al 
once.    Chars  quickly. 

Umost  insoluble. 

i '.,11  ■,-,<>,  .  after  heating 
to  igo4. 

tV,H,(()u,  +  :iHAi  when 
air-dried. 


The  strong  solution  of  aromadendrin  in  hot  water 
reddens  litmus,  gives  a  dense  yellow  precipitate  with  lead 
acetate,  which  contains  15  per  cent.  PbO  or  2  atoms  of  lead 
in  the  molecule ;  with  copper  sulphate  a  light  greenish 
precipitate  is  formed.  Gold  chloride,  silver  nitrate,  and 
Feh'.ing's  solution  are  readily  reduced;  gelatin  gives  no 
precipitate  ;  ferric  chloride  a  purplish  browu  colour;  alkalis 
a  yellow  to  orange  coloration.  When  boiled  with  copper 
sulphate  or  potassium  bichromate  and  cotton,  no  colour  is 
imparted  to  the  latter.  Aromadendrin,  though  similar  to 
catechol  in  many  respects,  yet  differs  from  it  in  others. 
Heated  in  glvee.'in  it  does  not  form  pyrocatechol,  but  a 
yellow  resinous  substance,  which  can  be  extracted  by  ether, 
and  has  great  tinctorial  powers. — A.  C.  W. 

Cacti,  Chemical  Characteristics  of.     Heffter.     Chem.  Zeit. 
1S96,  20,  [81],  796. 

Anhalonium  Williamsii. — The  fresh  plant  contains  0*9  per 
cent,  of  the  alkaloid  pellotine,  (  :,,H12N(<  ICH3).,.<  >H,  a 
tertiary  base.  Pellotine,  its  salts,  and  double  salts  crystal- 
lise well ;  its  action  is  hypnotic.  Traces  of  a  volatile 
alkaloid,  also  malic  acid,  and  quereite,  have  been  found  ic 
the  plant  (this  Journal,  1895,  381  ;   18S6,  551). 

Anhalonium  Lewinii. — This  is  botanically  identical  with 
the  last  species,  but  not  chemically.  It  contains  0*5 — 0'6 
per  cent,  of  anhalonine.  C,.,II, ,X( >.,,  which  crystallises  well, 
is  levc-rotatory,  and  is  also  a  hypnotic.  It  contains  one 
methoxyl  group.  The  plant  contains  in  addition  mes- 
caline, ( ' , ,  1 1 , 7  N  i  )3,  anhalonidine,  C12H,7N03,  lophophorine 
C13H,7X03,  malic  acid,  and  much  potassium  chloride. 
Lophophorine  is  a  powerful  convulsivant. 

Anhalonium  fissuratum  contains  0*02  per  cent,  of 
anhaline,  ClnHi;X<>,  which  gives  a  green  coloration  with 
nitric  acid. 

Anhalonium  prisma!  icum  contains  a  little  of  a  very 
poisonous  alkaloid  not  yet  investigated. 

A.  Jourddnianum,  a  very  powerful  alkaloid,  causing  con- 
vulsions. Many  other  cacti  have  been  shown  to  contain 
traces  of  alkaloids. — A.  C.  W. 


Bismuth   Salicylate,   Testing  of.     [Free   Salicylic   Acid."] 
rharm.  J.  1896,4,  215. 

See  under  XXIII..  page  831. 

Nitrites,   Detection    of.    in  presence   of  Sulphites.     Some 

Colour    Reactions   of  Brucine.     P.    Pichard.       Comptes 
rend.  123,  [16],  590. 

See  under  XXIII.,  page  829. 

Formaldehyde,  Detection  and  Quantitative  Estimation  of. 
F.  C.  J.  Bird.     Pharm.  J.  1890,  57,  269. 

See  under  XXIII.  page  833. 

Morphine  in  Opium,  Determination  of.     G.  Loof.     J. 

Pharm.  Chim.  1896,  16,  312. 

.See  under  XXIII.,  page  831. 
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PATENTS. 

II* rutin  tliifli  hi  h  tt >umiiu\  Manufacture  of  a  Compound  if 
S       flic   Acid  ami.    O.  tmray,  London.     From  "The 
Farbwerke     vormals     Meiatei    Lucius    and     limning," 
Hoeehsl   a/M,   Germany,     Eng.    Pat.   22,4S1,    Nov.   25, 
1895. 
'I'm    two  substances   mentioned   in   the  till.-,  when  boiled 
together   in  molecular  proportions  in  benzene,  combine  to 
form  a   new   componnd;    1*38  kilos.  <>f  salicylic  acid,  and 
\i    k i !<>-;.    of    hexamethylenetetramine    are    boiled   with 
sufficient  benzene  to  obtain  a  clear  solution.     The  new  com- 
pound separates  cut   on  i ling,  ami   i-   filter-pressed  and 

dried.  It  dissolves  easily  in  water  or  alcohol,  but  is  less 
soluble  in  ether,  petroleum  ether,  or  benzene,  and  melts  at 
9     i       T.  A.  I.. 

Iodoform,     AYkj     and     Useful     Bodies     derived    from. 

A.    Kichengrun,    Bonn,    Germany.      Lug.    Pat.   21,203, 

Nov.  s,  1895. 
Iodoform  combines  with  hexamethylenetetramine  and  it* 
alkylhuloid  derivatives,  forming  additive  compounds,  which 
easily  decompose,  liberating  iodoform.  To  a  solution  of 
14  grms.  of  hexamethylenetetramine  in  absolute  alcohol 
is  added  39"4  grins,  of  iodoform  and  the  mixture 
is  heated  for  a  short  time  on  the  water-hath.  The  tine 
white  'powder  of  tin-  compound,  ('JI^NVCIII;,  (iodo- 
formin),  separates  out,  being  insoluble  in  water,  ether, 
or  alcohol.  It  melts  at  ITS1  C.  In  place  of  hexamethy- 
leue-amine,  2 3 •  -I  grins,  of  phenolhexamethylene-amine  may 
be  taken,  when  the  same  compound  is  formed.  If,  how- 
ever, 29  C  grms.  of  ethyl  ioaUde-hexamethylenetetramine, 
and  39-4  grms.  of  iodoform  he  heated  in  an  alcoholic 
solution  for  a  short  time,  crystals  are  deposited,  which 
consist  of  iodoformethylhexnmethylene-iodide  (iodoformal). 
They  melt  at  lis'  ('.,  are  insoluble  in  water,  but  soluble 
in  hot  alcohol,  and  by  prolonged  heating  of  this  litter 
solution  another  compound  is  produced,  melting  at  17'J  ('. 
Other  compounds  which  have  been  obtained  arc  iodoform- 
methylhexamethylene-amine  iodide,  light  yellow  needles, 
easily  soluble  in  alcohol,  melting  at  179°  C,  and  iodoform- 
methylcne-iodidehexamethylene-amine,  small  yellow  needles, 
in. p.  174  C.  Similarly,  brometbylhexamethylene-amine, 
which  melt-  at  155°  ('.,  forms  a  new  compound  with 
iodoform,  easily  soluble  in  alcohol,  crystallising  iu  light 
yellow  prisms,  and  melting  at  114:  C. — T.  A.  L. 

Imide  of  Orlhosulphobenzoic  Acid   [Saccharin],  Impts.  in 
Ike  Manufacture  or  Preparation  of  the.    G.  W.  Johnson, 
Loudon.  "  From  the  "Chemische   Fabrik  vorm.  Golden- 
berg,   Geroraont,  and   Co.,"   Winkel-on-the-Rhine,  Ger- 
many.    Eng.  Pat.  1956,  Jan.  28,  1896. 
Hi  the  action  of  concentrated  caustic  soda  on  p-nitrotoluene 
o-sulphonic    acid    a    brownish-red   condensation  product   i- 
obtained,  which,  oti  reduction  with  zinc-dust, yields  dianiido- 
stilbenedisulphonic   acid   l  Bender  and     Schultz,   Ber.  19, 
3236;    this   Journal,    ls*7,   S17).      From  this   substance 
the  patentee  obtains  saccharin  by  the  following  process: — 
The  product  is   first  of  all   converted  into   the   dihydrazihe 
compound   and    4    kilos,    of   the    dihydrazidostilbene-o-di 

sulphonic    acid    (short     brownish-yellow    needles     al t 

insoluble  in  water),  and  5  kilo-,  of  crystallised  copper 
-nip hate  are  boiled  together  in  about  50  litres  of  water 
until  the  evolution  of  nitrogen  bi-  ceased,  The  resulting 
stilbenedisulphonic  acid,  aOjS.C,  II ,  .C  .11 ,.(  ,,.ll,.sn1ii,  is 
converted  into  the  soluble  lime  salt,  filtered  from  calcium 
sulphate,  and  the  solution  evaporated  to  about  in  litre-. 
when  it  is  converted  into  the  sodium  salt  by  treatment 
with  li  kilo-,  of  sodium  carbonate.  The  Bodiura  -alt 
obtained  by  evaporating  the  tillered  solution  to  dryness,  is 
stirred  to  a  thin  paste  with  phosphorus  oxychloride,  to 
which  4-i  kilos,  of  finely  powdered  phosphorus  penta- 
chloride  are  gradually  added.  Alter  distilling  off  the  pi 
phorus  oxvchloride  a  pulverulent  mass  of  sodium  chloride 
and  stilbene-o-disulphochloride  remains.  This  mixture  is 
stirred  into  G  kilos,  of  25  per  cent,  ammonia,  when  stilbeni 

lisulphonamide  i-  produced,  which,  on  distilling  oil  the 
exec--  of  ammonia,  crystallises  out  in  -mall  needle-.     Ann 


washing,  to  remove  salt  and  ammonium  chloride,  the 
sulphonamide  is  dissolved  in  22\4  kilos,  of  a  cold  5  per 
cent,  solution  of  potash,  and  oxidised  with  4-3  kilo-,  of 
potassium  permanganate  in  70  litres  of  water,  the  whole 
being  heated  to  40° — 60°  C.  until  the  clear  liquor  is  of  a 
yellow  colour.  The  solution  is  then  filtered,  neutralised 
with  hydrochloric  acid,  evaporated  to  about  r>  litres,  again 
filtered  and  treated  with  concentrated  hydrochloric  acid, 
when  the  imide  of  u-sulphobenzoic  acid  (Saccharine) 
separates  out,  and  may  be  purified  b\  recrj stallisation. 

— T.  A.  L. 

Ozone  Solutions,  Tmpts.  in  the  Production  or  Manufacture 
oj  \.  Spranger,  lierlin,  Germany.  Kng.  Pat.  18,924, 
Aug.  27,  1896. 

The  process  consists  in  passing  ozone  into  essentia]  oil-, 
especially  oil  of  citron,  which  may  be  used  pure  or  else 
diluted  with  alcohol,  iu  order  to  obtain  permanent  ozone 
solutions  of  definite  strengths.  For  medicinal  purposes  a 
60  per  cent,  alcohol  is  used,  containing  O-j  per  cent,  of 
citron  oil.  Ozone  is  passed  into  this  solution  until  saturated. 
and  for  use  40  drops  are  recommended  to  be  taken  in 
water  as  an  antiseptic  remedy. — T.  A.  L. 


XXI.-PHOTOGRAPHY. 

Developer,  Photographic,  Formaldehyde  in.     A.  Hello 
Phot.  Arch.  1896,  37,  203. 

The  author  has  introduced  formaldehyde  into  the  alkaline 
pyrogallol  developer  ,  with  the  object  of  developing  the 
image  and  hardening  the  film  by  the  same  solution,  lie 
finds  th  it  development  i-  hastened,  but  the  pyrogallol 
solution  is  rapidly  spoiled  by  its  use,  depositing  a  brownish- 
yellow  veil  on  the  plate.  Afiee  use  of  potassium  bromide 
prevents  the  latter  action,  but  ii  is  better  to  immerse  the 
plate  in  a  hath  of  2  per  cent,  formaldehyde  solution  prior 
to  the  ordinary  development  than  to  mix  the  two  solutions. 

— W.  G.  M. 

PATENT. 

Photographic  Printing  Paper,  Tmpts.  in  [Tinting  first, 
Albuminising  after].  G.  Koppmann,  Hamburg.  Kng. 
Pat.  22,692,  Nov.  27,  1895. 
Tinted  albuminised  papers  arc  usually  prepared  by  coat' 
ing  with  an  albumin  solution,  to  which  some  blue  or  rose 
coloured  "aniline"  dye  has  been  added.  As  these  tint- 
arc  apt  tu  be  fugitive,  the  inventor  prefers  staining  the 
original  piper  as  a  separate  operation,  whereby  it  becom  - 
possible  to  use  a  permanent  colour,  such  as  cobalt  blue. 

— F.  II    I 

XXII.— EXPLOSIVES.  MATCHES,  Etc. 

Peroxide  of  Lead,  Improved  Method  oj  Manufactun  of, 
II.  M.  Warren,     them.  News,  1896,74,144. 

.s'<  t  undei  XI.  I!.,  page  81G. 

PATENTS. 

Nitrocellulose  and  Cellulosi  Compounds,  Tmpts,  in  or 
relating  to,  and  Articles  Manufactured  therefrom.  U. 
Marga,  Brussels,  llelgium.  Kng.  Pat.  21,4)0,  No*.  12, 
1895 
The  new  material  called  "  cellulodine,"  described  in  this 
patent,  consists  of  a  mixture  of  nitrocellulose  (soluble  in 
ether-alcohol),  and  cellulose,  which  is  treated  with  ether- 
alcohol,  and  the  mass  after  kneading  can  be  casl  or  worked 
ini  i  uiv  desired  form.  The  proportion  of  cellulose  used 
modifies  the  toughness  of  the  product.  Flour,  &c,  may 
I,  used  instead,  of  cellnlQSC,  and  the  nature  of  the  product 
may  he  varied  by  the  addition  of  castor-oil  or  Othei  gn,i-i 
matter.  Cellulodine  made  with  fine,  well-dried  wood 
powder  is  stated  to  be  well  suited  for  the  manufacture  of 
bullets  (for  practice  or  drill  cartridge),  adapted  to  fall  to 
pice-  under  the  action  of  the  gases  produced  by  the 
combustion  of  the  powder.— TV  .  M. 
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Explosive,  A  New.     H.  Boyd,  Birmingham.     Eng.  Pat. 
10,403,  May  15,  1896. 

Tm<  is  a  patent  for  an  explosive  composed  of  the  following 
ingredients  in  about  these  proportions: — Potassium  nitrate 
7  parts,  commercial  sulphur  3,  Irish  bog-ore  2,  barium 
nitrate  2,  picric  acid  1,  wood-dust  1.  The  Irish  bog-ore 
is  used  to  absorb  the  fumes  resulting  from  the  firing  of 
explosives. — W.  M. 

Explosive,  An  Improved,  or  Blasting  Composition.  B. 
Willeox,  London.  From  Actien  Gesellschaft  Dynamit 
Nobel,  Vienna,  Austria.  Eng.  Pat.  18.078.  Aug.  14, 
1896. 

A  blasting  explosive  is  formed  by  mixing  ammonium 
nitrate,  potassium  permanganate,  and  1 — 3  per  cent,  of 
nitroglycerin.  This  mixture  is  stated  to  be  very  safe  in 
the  presence  of  fire-damp  or  coal-dust,  on  account  of  its  low 
temperature  of  explosion. — W.  M. 

XXIII  -ANALYTICAL  CHEMISTKY. 

APPARATUS,  ETC. 

Pyrometer,  Le  Chatelier- Heraeus,  Use  of,  in  Iron  Works. 
H.  Wedding.     Stahl  u.  Eisen,  1896, 16,  663. 

Op  the  two  pyrometers  in  practical  use,  the  Siemens 
(resistance)  and  the  Le  Chatelier  instruments,  only  the 
latter  may  be  considered  reliable  according  to  the  work  of 
Holborn  and  Wien.  As  applied  to  the  determination  of 
the  temperature  of  the  blast,  of  the  gases,  or  of  the  furnace 
itself,  the  customary  porcelain  or  fire-clay  protecting-tuht >s 
are  not  well  adapted  to  rapid  heating ;  and  the  author 
therefore  recommends  that  the  wires  should  be  threaded 
through  fragments  of  pipe-stems,  whilst  the  junction  itself 
is  provided  with  a  cap  of  asbestos  cardboard.  The  pipe- 
stems  are  firmly  bound  round  with  asbestos  cord,  so  that 
any  evil  effects  of  fracture  may  be  guarded  against.  Such 
an  arrangement  may  be  applied  to  determining  the  tem- 
peratures of  reheating  furuaces  or  of  iron-nickel  alloys 
before  and  after  rolling.  But  for  use  with  molten  metals 
or  slags,  the  author  fills  the  bulb  of  a  porcelain  flask  with 
tungsten  and  ignited  charcoal,  closes  the  bulb  with  an 
asbestos  stopper,  and  introduces  the  thermal  couple  into 
the  neck  of  the  flask.  The  whole  is  surrounded  with 
asbestos,  and  covered  with  a  cap  of  the  same,  so  that  no 
harm  may  result  from  the  fracture  of  the  tube.  This 
arrangement  will  then  float  upright  in  the  molten  material. 

— VV.  G.  M. 

Hydrometer    with     Correction   Scale.      [Sugar   Solutions.] 
Volquartz.    Zeits.  des  Ver.  Kubenzuckerind.  1896,  46,  392. 

Tins  hydrometer  has  a  thermometer  formed  inside,  which, 
instead  of  marking  degrees  of  temperature,  shows  the 
correction  to  be  made  iu  the  reading  of  the  hvdrometer. 

— "L.  J.  de  \Y. 

Glue,  An  Apparatus  for  Testing.     R.  YVischin.     Chi  m. 
Zeit.  1896,  20,  827. 

Doubt  having  been  thrown  by  Kissling  (this  Journal,  1896, 
729)  on  the  usefulness  of  an  apparatus  invented  by  the 
author,  the  latter  writes  that  his  method  for  testing  glue  has 
not  been  strictly  adhered  to,  and  thus  accounts  for  the 
difficulties  met  with  by  Kissling,  who  asserts  that  it  is 
impossible  to  tell  whether  the  metal  disc  of  the  balance  has 
already  sunk  iuto  the  glue  or  is  only  sinking.  The  obser- 
vation is  not  to  be  taken  during  the  sinking  of  the  metal 
plate,  but  at  the  moment  when  the  glue  begins  to  split  or 
tear,  and  this  tearing  is  so  evident  that  it  cannot  be  mis- 
taken. A  glue  to  be  tested  is  made  up  into  a  jelly  consisting 
of  1  part  of  the  glue  to  3  parts  of  water,  or  1  part  of  glue 
to  5  parts  of  water,  the  latter  consistency  giving  the  better 
results. 

The  method  is  useful  for  testing  the  glue  used  for  closing 
up  the  interstices  in  petroleum  barrels. 

A  glue  solution  was  prepared  of  this  degree  of  dilution, 
because  the  author  had  convinced  himself,  that  glue 
solutions  of  such  dilution  as  to  form  no  jelly  at  12°  C,  are 


|  useless  for  protecting  the  interiors  of  petroleum  barrels. 
Such  glues  would  give  negative  results  with  the  testing 
apparatus. — W.  P.  S. 

Blowpipe  Analysis,  some  Extensions  of  the  Plaster  of  Paris 
Method.     W.   YV.   Andrews.     .1.   Aiuer.  Chem.   Soc.  18 
10,  849—869. 
This  research  indicates  an  extension  of  the  practical  art  of 
blowpipe  analysis  by  aid  of  plaster  of  Paris  tablets  in  place 
of  charcoal,     lleactions  are  given  for  the  following  elements, 
both  separately  and  when   in  presence  of  those  which  com- 
,   monly  accompany   them   in  nature,  viz.,  Cu,  Ag,  Au,   Zn, 
f  Cd,  Hg,  Tl,  C,  Si,  Ge,  Sn,  Pb,  N,  V,   As  sb,  Bi,  S,  Se,  Te, 
Cr,  Mo,  W,  U,  F,  Mn,  CI.  Br,  I,  Co,  Ni,  Pd,  Os,  Ir,  Pt. 

The  reactions  described  have  been  obtained  from  a  large 
number  of  the  compounds  of  each  of  the  above  elements, 
except  in  the  cases  of  Os,  In,  and  Ir. — V.  C. 

INORGANIC  CHEMISTRY.— QUALITATIVE. 

Nitrites,  Detection    of,  in   Presence    of   Sulphites;    some 

Colour  Reactions   of  Brucine.     P.   Pichard.      Comptes 

rend.  123,  [16],  590—092. 
In  the  presence  of  nitrites,  hydrochloric  acid  colours  brucine 
vermilion-red  to  clear  yellow,  the  reaction  being  sufficiently 
delicate  to  reveal  1  part  of  "  nitrous  nitrogen  *'  in  640,000 
parts  of  water.  Since  the  presence  of  sulphites  decreases  the 
delicacy  of  the  Picini,  Tromsdorff  and  Griess'  methods  of 
determining  nitrites,  the  author  proposes  to  employ  instead, 
the  above-named  colour  tests  incases — such  as  the  drainage 
waters  from  land  treated  with  sulphatic  manures — where 
these  two  classes  of  compounds  are  associated. 

The  best  method  of  detecting  sulphur  dioxide  in  such 
cases  is  by  its  odour,  to  which  end  it  is  liberated  by  the 
action  of  a  strong  acid,  the  evolution  of  hydrogen  sulphide 
being  prevented  by  precipitation  with  lead  sulphate  and 
filtration.  If  S0.2  be  present  then  the  nitrite  test  is  applied, 
in  the  manner  prescribed  for  the  nitrate  test.  (See  following 
abstract). 

Chlorine  and  the  hypochlorites  do  not  colour  brucine, 
but  will  give  a  vermilion-red  with  certain  brucine  salts,  i.e., 
nitrate,  chloride,  acetate,  and  sulphate,  the  latter  giving  the 
most  decided  results. — C.  S. 

INORGANIC   CHEMISTRY.— 
QUANTITATIVE. 

Nitrates  in    Vegetable  Products,  Pa/nd  Estimation  of. 
P.  Pichard.     Comptes  rend.  121,  [22],  758—760. 

Two  to  4  grms.  of  the  organic  matter,  previously  dried  at 
100°  C,  and  pulverised,  are  rapidly  heated  nearly  to  boiling 
point,  in  20  c.c.  of  water,  in  a  flask  with  a  long  narrow 
neck,  which  is  thereupon  closed  aud  se:  in  a  warm  place  for 
a  quarter  of  an  hour  to  dissolve  the  nitrates  present,  solution 
being  assisted  by  occasional  agitation.  After  cooling,  the 
solution  is  filtered  through  animal  charcoal,  and  collected 
in  a  small  flask,  the  funnel  being  covered  with  a  glass 
plate.  The  small  flask  is  kept  closed  air-tight  until 
the  time  of  titration.  Two  c.c.  of  the  liquid  being  trans- 
ferred to  a  50 — 60  c.c.  test  glass,  one  drop  is  removed 
by  means  of  a  glass  rod  and  placed  on  ;i  Sat  plate  ot 
white  porcelain.  To  this  is  added  a  single  drop  of  mono- 
hydrated  sulphuric  acid,  and  when  thoroughly  mixed 
together  a  piece  of  crystallised  brucine.  the  size  of  a  pin 
head,  is  dropped  into  the  mixture.  In  presence  of  nitrates 
an  intense  red  coloration  develops  immediately  around  the 
brucine  and  quickly  spreads  concentrically.  The  liquid  in 
the  glass  is  then  diluted  by  successive  additions  of  2  c.c.  of 
distilled  water  until,  iu  a  repetition  of  the  test,  the  coloration 
no  longer  appears  at  the  end  of  five  minutes.  The  entire 
test  is  afterwards  repeated  with  greater  exactness  by  reduc  - 
ing  the  rate  of  dilution  to  fractions  of  a  c.c.  of  water  towards 
the  end.  At  this  point  the  liquid  contains  0'0207  grm.  of 
"nitric  nitrogen  "  per  litre,  corresponding  to  0-0S  grm.  of 
nitric  acid,  or  015  grm.  of  potassium  nitrate,  and  the 
method  is  capable  of  detecting  1  part  of  nitrogen  in  50,000 
parts  of  water.  When  nitrites  are  [present  (these  also 
giving  a  coloration  with  brucine)  their   amount  is  estimated 
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by  one  of  the  ordinary  methods,  and  in  the  final  test  with 
brucine  the  nitrous  nitrogen  is  oxidised  by  the  addition  of 
a  drop  of  chlorine  water,  the  total  nitrogen  being  then 
estimated  in  the  nitric  condition,  and  the  amount  ofniti  ite 
ascertained  by  difference.  Sulphites,  sulphides,  and  acetates 
<lo  not  affect  the  coloration.—  i  .  S. 

Boric  Acid,  Estimation  of.  Schneider.  Chem.  Zcit. 
1896,  20,  822. 
In  order  to  estimate  the  amount  of  boric  acid  in  any  Bub- 
Btance,  the  latter  is  distilled  with  alcohol  and  the  distillate 
evaporated  with  freshly-ignited  sodium  carbonate,  then 
fused  and  weighed.  The  excess  of  sodium  carbonate  is 
determined  by  a  carbonic  acid  determination,  and  subtracted 
from  the  above  weight. 

Meat  preserved, with  boric  acid  offers  some  difficulties.  To 
obtain  the  total  amount  of  the  acid  present,  the  meat  must 
be  chopped  up  into  small  pieces,  placed  in  a  well  closed 
beaker,  and  then  cooki  ng  in   a  water-bath.     The 

cooked  meat  is  now  rubbed  down  in  a  mortar  with  its  own 
weight  of  anhydrous  sodium  sulphate,  transferred  to  a  flask, 
and  extracted  with  alcohol  in  a  reflux  apparatus.  When 
the  extraction  is  complete,  the  alcoholic  solution  is  filtered 
ofl  and  distilled,  ;^  already  described. — W.  P.  S. 

Aluminium  and  its  Alloys,  Analysis  of.  II.  Goutbiere. 
Ann.  de  Chimie  Analyt.  i.,  [U],  265—270.  Analyst. 
21,  [247],  270. 

Copper,  Nickel,  Lead,  and  Iron. — 5  to  10  grms.  of  alumi- 
nium turnings  are  attacked  in  successive  portion-  by  sodium 

hydrate  solution  ( 1  in  3).  in  a  conical  3 c.  flask.     Brisk 

effervescence  occurs,  with  evolution  of  heat,  and  the  opera- 
tion  is  complete  in  about  20  minutes,  care  being  taken  to 
prevent  the  liquid  cooling,  or  a  grey  deposit,  difficult  to 
dissolve,  will  be  formed.  The  hot  liquid  is  decanted  on 
to  a  small  filter,  and  the  black  deposit  very  quickly  washed 
five  or  six  tin:.-  with  boiling  water,  then  dissolved  in  luke- 
warm  dilute  nitric  acid,  evaporated  to  a  syrup,  mixed  with 
•1  c.i'.  of  pure  nitric  and,  and  electrolysed  at  a  temperature 
of  50° — 60°C.,hy  the  current  from  three  or  four  Leclanche 
cells.  Both  electrodes  are  of  platinum,  the  negative  being 
a  crucible  or  cylinder,  and  the  positive  preferably  gauze. 
In  two  or  three  hours  all  the  copper  will  be  deposited  as 
metal  on  the  negative  electrode,  and  the  lead  on  the  positive, 
as  Pb02,  the  weight  of  which,  multiplied  by  Op866l,  will 

give  the  metallic  lead. 

The  liquid,  separated  from  the  copper  and  lead,  is  united 
with  the  washings,  and  heated  with  excess  of  ammonia,  to 

separate  the   iron    and    dissolve   the    nickel    precipitate   first 

formed  When  the  proportion  of  the  latter  metal  is  large, 
the  iron  precipitate  should  !>•  redissolved  in  dilute  nitric 
acid,  and  reprecipitated  as  before.  After  filtering  and 
washing  with  boiling  water,  thi  iron  oxide  is  dried,  calcined, 
and  weighed.  The  filtrate  is  heated,  to  drive  off  the  excess 
of  ammonia,  then  slightl]  acidified  with  sulphuric  acid,  con 
centrated,  nearly  neutralised  by  ammonia,  and  then  electro- 
lysed at  about  60  (  ..  the  nickel  depositing  in  the  metallic 
state  on  the  negative  electrode. 

Tin,  A  nlimony.  -5  or  10  grms.  "f  aluminium  are  attacked 
bj  hydrochloric  acid,  and  after  nearly  neutralising  by 
ammonium  carbonate,  a  current  of  hydrogen  sulphide  is 
passed,  the  precipitate  formed  being  collected,  washed  with 
hydrogen  sulphide  water,  and  dige  ted  for  some  time  with 
warm  dilute  ammonium  sulphide.  Then,  alter  filtering  and 
washing  with  ammonium  sulphide  water,  the  soluble  Bui 
phides  are  thrown  down  bj  heating.  Sulphur  is  removed 
by  carbon  bisulphide.  Antimony  (which  is  rarely  present 
i-  recognised  by  the  colour  of  the  sulphide.  Arsenic 
sulphide  volatilises  during  calcination,  and  stannic  oxide 
remains  For  weighing. 

i       ...  -The  sulphides  precipitated  from  .",  grins,  of  the 
metal  are  washed  ani  A  in  dilute  nitric  acid.    The 

solution  is  filtered,  evaporated  with  sulphuric  acid  until 
white  fumes  appear,  and  then  placed  in  a  Marsh  apparatus. 
The  gas  evolved  is  passed  through  a  solution  of  Bilvei 
nitrate,  and  the  precipitated  silver  converted  into  and 
weighed  a-  silver  chloride      This,   multiplied   bj    n-os:i. 

'jiv--    ■ 


Zinc  is  precipitated  from  the  hydrochloric  acid  solution 

(after   removal    of    the    tin,    antimony,    &c.)    bj    hydrogen 

sulphide,  after  adding  sodium  acetate.  The  precipitate  is 
washed,  calcined,  and  weighed  as  ZuO. 

Silica.  The  solution  resulting  from  the  action  of  hydro- 
chloric acid  and  3  c.c.  or  I  c.c.  id'  nitric  acid  on  ."<  grms.  of 
the  metal,  is  evaporated  to  dryness  until  the  acid  is  driven 
off;  the  mas-  is  then  lieated  from  1  lo  120  ('..taken  up 
with  hot  dilute  hydrochloric  acid,  digested  for  awhile,  and 
after  decanting  and  washing  with  boiling  water,  dried  and 
calcined  in  a  inutile. 

Total  Carbon, — Boussingault's  method:  chlorination  by 
mercuric  chloride,  digestion  in  dilute  hydrochloric  acid,  and 
heating  in  a  current  of  bydroj 

Creak  and  Olgreen's  method  may  also  be  used  :  solution 
of  the  metal  in  cupro-ammonium  chloride,  removal  of  tin- 
precipitated  copper  by  hydrochloric  acid,  and  combustion  of 
the  residual  carbon  by  a  mixture  of  chromic  aud  sulphuric 
acids. 

Sulphur.  —  Rollet's  method  :  '_'  grms.  of  the  metal  are 
heated  to  redness  in  a  current  of  two  third-  hydrogen  and 
nne  third  carbon  dioxide,  and  the  hydrogen  sulphide  formed, 

is  passed  into  silver  nitrate  solution.  The  Bllver  sulphide  i- 
washed  and  calcined,  the  silver  multiplied  by  0'  1481  giving 
the  weight  of  sulphur.  A  fairly  accurate  estimate  of  thi 
silver  may  be  rapidly  made  by  the  Bggertl '< :oloi "metric 
method,  noting  the  effect  of  the  hydrogen  sulphide  on  a 
silver  plate. 

Aluminium  is  generally  estimated  by  difference.  It  may. 
if  desired,  be  determined  by  one  of  the  usual  methods,  or 
by  that  described  by  Moissan  (this  Journal,  1896,  136). 

The  results  .d'  ill  analyses  of  aluminium  are  given,  the 
chief  impurities  being  lead,  iron,  an  1  copper.  Tin.  arsenic, 
and  nickel  were  only  found  in  two  samples.  —  A.  S. 

Chrome  Yellow  and  Chrome  Red  [Lead  Chromes'], 
Analysis  of .     11.  Amsel.     Zeits.  angew.  Chem.  1896,613. 

Beside  the  chromate  and  sulphate  of  lead  of  which  they 
essentially  i  immercial  chromes  are  liable  to  contain 

barium  sulphate  and  carbonate,  calcium  sulphate,  and  chalk. 
Three  processes  have  been  suggested  for  their  analysis  : 
Duvillier's  (solution  in  nitric  acid  and  alcohol),  I.dwc's  (in 
sodium  thiosulphate),  ami  Wittstein's  [decomposition  with 
aqueous  -odium  carbonate),  but  they  are  mostly  unsatis- 
factory. 

The  author's  process  is  as  follows: — 0'5  grm.  of  the 
sample  is  boiled  for  S  or  10  minutes  with  lo  or  15  c.c. 
of  10  per  cent,  caustic  potash  and  10  c.c.  of  water 
Without  filtering,  the  mixture  is  strongly  acidified   with 

COl ntrated   hydrochloric  or  nitn<    acid,  boiled  again,  the 

barium  sulphate  filtered  off,  washed,  ignited,  and  weighed. 
The  filtrate  is  neutralised  with  sodium  carbonate,  bromine 
water  added,  the    liquid    heated    on    the    water  bath    till    all 

odour  has  disappeared,  and  the  lead  and  calcium  removed 
by  filtration.  This  filtrate  is  acidified  with  lltT,  and 
evaporated  to  dryness  to  remove  the  lasl  traces  of  bromine. 
The  residue  is  taken  up  in  30  c.c.  of  water  and  a  few 
drops  of  acid,  5  c.c.  of  alcohol  added,  the  excess 
removed,   ammonia    added,    and    after     lo    or    I  .">    minutes' 

heating  on  the  water-bath  the  chromium  oxide   is   tillered 

off  and  weighed.     The  a loniacal  filtrate  is  then  acidified, 

and  the  sulphuric  acid  tie  original  lead  and  Calcium 

sulphate-)  estimated  a-  usual. 

The  precipitate  of  calcium  carbonate  and  lead  carbonate 
or  otherwi-e  lead  peroxide,  is  dissolved  in  lit  I,  and  the  two 
metals  separated  in  the  ordinary  manner.  It  is  perhaps 
better  to  throw  down  the  lead  with  sulphuretted  hydrogen 
from  an  acetic  acid  solution,  converting  it  afterwards  into 

sulphate,  in  order  that  any  /me  present    may  be  dctermi I 

in    the    filtrate.      If.  however,    the    lead   he   free  from    /inc. 

it    may,  provided  sufficient  bromine  was  employed  to  con 
vert  the  whole  of  the  original  lead  carbonate  into  peroxide, 
he  treated  with  dilute  nitric  acid,  which  dissolves  ihe  calcium 

and  leaves  l  he  lead  nuattaeked.  Tie-  latter  can  then  he 
estimated  as  sulphate,  or  volu metrically  with  oxalic  acid 
and  permanganate. 

The  author  quotes  a  niimbei  of  anal}  scs  made 

of  known  composition,  and  the  re-ults  he  has  obtained 
appear  to  be  very  satisfactory.-    V    II.  I 
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ORGANIC  CHEMISTRY.— QUALITATIVE. 

Tannins,  The  Knowledge  and  Classification  of.    K.  Krause. 
Chem.  Zeit.  1896,  20,  794. 

The  tannins  or  tannic  acids  may  be  divided  iuto  two 
classes,  viz.,  tannins  not  of  glucosidal  nature,  closely 
related  to  the  oxybenzoie  acids  (gallic,  protocatechuic 
-acids,  &c),  and  tannins  of  glucosidal  character  which  are 
mainly  derivatives  of  substituted  oxycinnaraie  acids  ;  these 
give  a  green  coloration  with  ferrous  salts,  changed  to  violet 
or  red  by  sodium  bicarbonate;  and  in  aqueous  solution  in 
the  cold,  on  addition  of  nitrous  acid  (Liebermauu's  reagent), 
form  hydrocyanic  acid — a  reaction  characteristic  of  many 
■compounds  containing  the  group  CH  :  CU.  For  this  elasa 
-of  tannins  the  name  "  glucotannoids  of  the  cinnamic  acid 
series,"  is  proposed. 

Albumin  also  forms  hydrocyanic  acid  when  acted  upon 
d_v  nitrous  acid,  and  other  reactions  show  it  to  be  an 
unsaturated  compound. — A.  C.  W. 

Beef-Fat  in  Lard,  Note  on  the  Microscopic  Detection  of. 
T.  S.  Gladding.     Analyst,  1896,  21,  254. 

The  author  finds  that  in  the  preparation  of  crystals  of  lard 
and  beef  stearin  for  microscopic  examination,  the  following 
method  gives  good  results,  the  crystals  being  of  distinctive 
form : — 5  c.c.  of  melted  lard  are  dissolved  in  a  mixture  of 
20  c.c.  of  absolute  alcohol  and  1(1  c.c.  of  ether  in  a  small 
Erlenmeyer  flask,  heating  gently  if  necessary.  A  plug  of 
cotton-wool  is  placed  in  the  mouth  of  the  flask  used,  which 
is  then  allowed  to  cool.  The  stearin  crystallises  out, 
leaving  the  oleiu  in  solution.  The  liquid  is  filtered  rapidly 
through  a  paper  wet  with  alcohol,  and  the  crystals  washed 
once  with  the  alcohol-ether  mixture  (2: 1).  The  crystals, 
after  drying,  are  removed  to  the  flask  and  dissolved  in  25  c.c. 
of  ether,  the  cotton  plug  is  replaced,  and  the  flask,  resting 
in  a  slanting  position  in  a  beaker  nearly  full  of  water, 
is  let  cool  over  night.  Crystals  of  stearin  then  separate. 
The  author  refers  to  plates  contained  in  Bulletin  No.  13, 
Part  IV.,  Division  of  Chemistry,  U.S.  Department  of  Agri- 
culture, giving  characteristic  forms  of  crystals  of  lard  and 
beef  stearin. — A.  S. 

ORGANIC  CHEMISTRY.— QUANTITA TIVE. 

Wool-Fat,  The  Iodine  Absorption  of.  W.  Herbig. 
Diugler's  Polyt.  .1.  302,  [1],  17—23. 
1\  this  paper  the  author  gives  a  number  of  determinations 
of  the  iodine  absorption  of  an  American  wool-fat  pre- 
pared bv  extracting  the  raw  wool,  ami  also  of  the  fatty  acids; 
obtainable  from  it.  He  has  further  determined  the  iodine 
absorption  of  cholestcra'  (see  Lewkowitsch,  this  Journal, 
1892, 142),  using  excess  of  iodine. 

The  fatty  acids  of  the  wool-fat  were  separated  into  different 
Tractions,  and  the  iodine  absorption  was  determined  for  each 
fraction. 

A  quantity  of  the  fat  (about  200  grins.)  was  sapouified  with 
half-normal  alcoholic  potash  in  a  reflux  apparatus,  whereby 
only  part  of  the  compound  ethers  is  saponified.  Alter  neutra- 
lisation, the  potassium  salts  of  the  fatty  acids  were  converted 
into  the  corresponding  calcium  salts.  A.  portion  of  these 
latter  are  soluble,  and  are  separated  by  filtration.  The 
insoluble  salts,  after  drying,  were  further  fractionated  by 
extraction  with  acetone  (see  this  Journal,  1896,  138)  iuto 
soluble  and  insoluble  salts.  The  insoluble  part  consists  mainly 
•of  saturated  acids,  whilst  that  which  passes  into  solution 
•contains  the  unsaturated  acids.  The  calcium  salts  soluble  in 
water  also  contain  unsaturated  acids.  Several  determinations 
-of  the  iodine  absorption  of  pure  cholesterol  show  that, 
with  a  sufficient  excess  of  iodine,  the  maximum  absorption, 
ci:.,  7-3  "32  per  cent.,  is  arrived  at  after  18  hours'  action,  the 
excess  of  iodine  being  45  per  cent,  of  the  quantity  used. 
With  American  wool-fat  the  absorption  is  also  complete — 
23-53  per  cent. — in  18  hours,  the  excess  of  iodine  being 
77  per  cent.  The  fatty  acids  obtained  from  the  calcium 
salts  insoluble  in  acetone,  have  an  iodine  absorption  of 
4 '95  per  cent.,  whilst  the  acids  of  the  soluble  salts  absorb 
from  46'  69  to  51 '79  per  cent,  of  iodiue.  The  iodine  values 
of  the  fractions  obtained  from  the  calcium  salts  soluble  in 
water,  rise  to  67  ■  64  per  cent. — W.  P.  S. 


Polarisation.  Influence  of  Temperature  on       [Sugar.']      F. 

Sachs.  Zeits.  Yer.  Kubenzuckerind.  1896,  46,  264). 
The  author  found  that  in  the  polarisation  of  raw  sugar 
at  temperatures  from  14  to  26°  ( '.  there  were  dif- 
ferences of  almost  exactly  0-1'  per  2°  C,  as  Wartze  had 
already  observed.  But  it  is  not  sufficient  to  note  the  tem- 
perature of  the  solution  polarised  aud  to  correct  by  the 
above  factor  unless  regard  is  had  to  the  temperature  at 
which  the  100-c.c.  flask  is  made  up  to  the  mark.  Thus,  a 
normal  solution  made  up  and  polarised  at  25"  C.  showed  a 
difference,  not  of  0-5°,  but  of  0-2D  merely.  In  weaker  solu- 
tions the  influence  is  obviously  still  smaller.  Finally,  Sachs 
states  that  the  quartz  control  plates  are  only  very  slightly 
affected  by  temperature.  Pellet  (La  Sue.  Iridig.  1896,  31 
494)  is  of  opinion  that  the  influence  of  temperature  should 
not  be  neglected,  and  that  a  jacketed  tube  should  be  used  to 
keep  the  temperature  constant.  He  remarks  that  in  order 
to  obtain  exact  and  comparable  results,  the  gas,  paraffin,  or 
electric  light  used  should  be  maintained  at  the  same 
intensity  of  illumination.  At  present  this  is  by  no  means 
the  case,  even  with  monochromatic  flames,  so  that  differ- 
ences may  be  obtained  of  02  to  0-5  in  the  readings.  It 
appears,  therefore,  of  advantage  to  have  an  arrangement 
to  determine  readily  the  intensity  of  the  light  used,  and 
he  describes  one  similar  to  that  used  iu  photography  to 
study  the  sensitiveness  of  paper.  Black  numbers  "are 
writteu  on  a  glass  plate,  and  these  are  covered  with 
layers  of  thicker  or  thinner  paper.  It  is  so  arranged 
that  before  a  polarisation  the  numbers  must  always  be 
visible  which  are  covered  with,  say,  four  layers  of  paper. 

— L.  J.  de  W. 

Basic  and  Neutral  Lead  Acetate.  Influence  of,  upon  the 
Polarisation  of  Sugars.  H.  Pellet.  Bull,  de  l'Assoc. 
des  China,  de  Sucr.  et  de  Dist.  1896,  14,  1.11 — 145. 

The  author  Cuds  that  whilst  basic  and  neutral  acetate  of 
lead  do  not  appreciably  affect  the  rotatory  power  of  aqueous 
solutions  of  cane  sugar,  yet  the  basic  salt  diminishes  the 
rotation  in  alcoholic  solution  in  proportion  to  the  amount 
of  alcohol  present,  or  in  the  presence  of  certain  salts, 
such  as  chlorides,  &c.  Solutions  of  levulose  are  acted 
upon  by  basic  acetate  of  lead  ;  aud,  according  to  the 
amount  added  and  the  concentration  of  the  levulose  solu- 
tion, the  rotatory  power  may  be  0J  or  even  dextro-rotatory. 
Consequently,  in  the  presence  of  basic  acetate,  juices  and 
solutions  of  syrups  and  molasses  containing  a  small  per- 
centage of  levulose  may  have  a  direct  polarisation  equal  to 
or  greater  than  that  observed  after  inversion.  In  such  cases 
the  addition  of  acetic  acid  produces  a  normal  rotation.  The 
presence  of  salts  favours  the  precipitation  of  levulosate  of 
lead.  Neutral  acetate  of  lead  does  not  affect  the  rotatorv 
power  of  levu'ose,  even  when  in  the  presence  of  considerable 
quantities  of  salts.  Dextrose  is  unaffected  either  by  the 
basic  or  neutral  acetate  ;  in  alcoholic  solutions  more  levulose 
than  dextrose  is  precipitated.  From  these  observations  it  is 
apparent  that  basic  acetate  of  lead  should  never  be  used  in 
the  presence  of  alcohol  for  the  analysis  of  sugar  products. 
Conditions  obtain  which  may  bring  about  decompositions 
favouring  the  diminution  of  rotatory  power  or  the  precipita- 
tion of  sugar.  Differences  in  results  of  observers  also  arise 
from  the  degree  of  basicity  of  lead  acetate.  An  excess 
of  basic  lead  acetate  diminishes  the  rotatory  power  of 
raffinose,  either  when  the  solutions  are  alcoholic  or  when 
salts  are  present ;  but  in  weak  solutions,  aud  especially  in 
the  presence  of  cane-sugar,  raffinose  remains  unaltered. 

In  aqueous  solutions  of  molasses  the  author  finds  that  the 
polarisation  is  raised  in  proportion  to  the  excess  of  basic 
lead  acetate  added ;  the  reducing  power,  on  the  other  hand, 
is  diminished  on  account  of  the  levulose.  either  alone  or  with 
the  dextrose,  having  been  precipitated.  Neutral  lead  acetate 
may  be  used  for  defecating  aqueous  solutions  of  .molasses, 
the  excess  of  lead  being  removed  by  sulphurous  acid. 

Invert  sugar  behaves  as  a  mixture  of  levulose  and 
dextrose  towards  basic  lead  acetate;  the  varying  rotatory 
powers  observed  are  due  only  to  the  levulose. 

In  analysing  cane  molasses,  whatever  may  be  the  lead 
reagent  employed,  the  direct  polarisation  should  be  observed 
in  a  solution  rendered    strongly    acid  with    acetic  acid,  so 
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tli.it  a  reading  may  be  made.  comparable  with  that  of  the 
inversion;  polariscopic  readings  should  also  be  taken  at 
the  fame  temperatures  before  and  after  inversion. 

In  the  estimation  of  reducing  powers  it  is  advisable  to 
,  mploy  a  half  per  cent,  solution,  as  in  this  concentration  the 
sul]  hurous  acid  used  for  tlic  elimination  «>t"  lead  does  not 
influence  the  reduction  (this  .Journal.  I  896,  746).  —J.  L.  B. 

Defecatid    Sugar    Liquors,    Precipitation    <;/'    Lea  J    in. 

Zamaron.     Bull,  de  l'Assoc.  des  (  him.  de  Suer.  et  de 

Dist.  1896,14,  181—182. 
ICCOIIDIKO  to  the  author,  the  excess  of  basic  lead  acetate 
may  he  conveniently  removed  by  ammonium  oxalate  in 
solution.-  of  molasses  containing  more  than  (>•:(  per  cent. 
of  reducing  sugar.  It  is  considered  difficult  to  estimate 
amounts  less  than  0*3  per  cent,  of  glucose,  and  it  is  pro- 
posed in  such  cases  to  add  a  known  quantity  of  glucose 
ir  invert  Bugar  to  100  grms.  of  molasses,  to  estimate  the 
reduction  by  the  copper  method,  ami  to  correct  the  number 
so  obtained  for  tbe  known  amount  of  added  reducing  sugar 
present. — J.  L.  1!. 

Beetroot    Juice,    Determination    <>/'    Free    Alkali   in.      J. 

(  otrait.      Bull,  de  l'Assoc.  des  Chim.  de  Sucr.  et  de  Dist. 

1896,  14,  182—183. 
The  author  finds  iodide  of  starch  to  be  a  convenient 
indicator  for  caustic  alkali,  and,  unlike  phenolpthalein,  it  is 
not  influenced  by  ammonia  or  alkali  carbonates  and  bicar- 
bonntes.  25  e.c.  of  clear  or  thick  juice  is  placed  iu  a 
lnakcr.  together  with  a  little  starch  paste  and  four  or  five 
drops  of  tincture  of  iodine.  If  the  alkali-  present  are  in 
a  state  of  carbonate,  the  liquid,  when  shaken,  becomes 
intensely  blue  ;  but,  if  they  are  caustic,  a  colourless  alkaline 
hypo-iodite  is  formed,  which  is  decomposed  by  an  acid, 
without  influence  on  iodine  of  known  litre.  A  correction 
is  made  for  the  quantity  of  iodine  added  which  behaves  as 
an  acid. — .1.  I..  R 

/•'.or  Sugars,  Determination  "/'  Water  in.     tlerzfeld. 
Sugar  Cane,  1896,  [82.1]. 

Tin:  author  has  shown  that  when  pure  sugar,  combined 
■nub  .".  per  cent,  or  more  of  pure  water,  is  heated  for  3 — 5 
hours  in  a  current  of  dry  air  at  105  ,  the  whole  of  the 
moisture  is  lost.  Drying  in  vacuo  does  not  offer  per- 
ceptible advantages  ;  care  should  only  be  taken  to  increasi 
the  temperature  slowly.  If  the  sugar  is  combined  with 
water  containing  inorganic  salts  or  organic  non-sugar,  such 
as  in  the  case  of  raw  sugars,  a  loss  of  acids  and  volatile 
bases  occurs  when  they  are  heated  to  IDS  iu  a  current  of 
dry  air  or  ga-   free  from  oxygen.     When  the   sugar    has  an 

dine  reaction,  carbon  dioxide  is  liberated  from  the 
bicarbonate  formed  during  carbonation,  or  by  the  action  of 
sugar  in  neutral  carbonate.  According  to  Gunning  (this 
Journal,  1895,  398),  the  content  of  carl lioxide  in  ran 

i:-  tji  i  -  do!  exi  eed  0'0i  percent.  :  with  white  or  nearly 
white  sugars,  this  Dumber  often  falls  to  0*03  per  rent., 
whilst  if  the  sugar  be  slightly  acid  the  maximum  will  be 
0'0]  per  cent.  The  proportion  of  volatile  bases  is  much 
smaller-  in  terms  of  ammonia  0'002  per  cent.-,  these  arc 
not  exclusively  produced  from  ammonia,  for  when  converted 
iuto  neutral  sulphates,  an  amount  higher  than  that  given  by 
Nesslcr's  Bolution  is  obtained.  Beetroot  sugars,  being 
generally  acid,  evolve  very  little  carbon  dioxide,  but  give 
off  a  i  msiderable  quantity  of  fatty  acids.  It  i-  recognised 
that  these  acid-  arc  not  formed  during  desiccation;  they 
pre-exist  in  the  sugars,  for  after  drying  they  become 
neutral.  The  inverse  phenomenon  is  observed  in  sugars 
The  author  recommends  that  raw  beel 

ars  should  be  dried  by  heating  for  five  hours  to  10- 
current  of  dry  air. 

With  cane  sugars  the  estimation  of  moisture  is  com- 
pile;.t  ■  .1  by  thi  pi  levulose,  and  of  organii 
non-sugar  possessed  of  particular  properties;  the  former 
losing  water  and  becoming  converted  to  levulosan  (this 
Fournal,  1895,  398  I.  Therefore  raw  cane  sugars  containing 
levulose.  when  heated  to  1  el  11  and  oxygen, 
which  do  not  form  part  of  tl  The  organic 
non-sugat                     rise   to  acids,  thi 


amount  of   levulose. 

sugars  is  to  heat    in 

.1.  I..  It. 


The  only  method  available  with  cane 
cacao  at  a  maximum   temperature  of 


Starch,   A    Study  of  Methods  for  the   Determination    of. 

II    ('.  Sherman.      School    of  Mines  Quart.  1896,17,  [*]» 
356—365. 

I\  discussing  the  principal  methods  which  have  been 
proposed  for  the  estimation  of  starch,  the  author  points 
out  that  in  many  of  them  the  high  results  obtained  are  due 
to  the  susceptibility  to  hydrolysing  agents  of  the  pentosans, 
Xylan,    and    araban.      The    diasl  I  I    affords    satis 

factory  results,  and  it  cannot  be  vitiated  by  the  presence  of 
pentosans,  glucosides,  or  any  substances  known  to  occur  in 
cereals  or  tbe  more  common  grasses.  Tbe  following 
method,  which  is  due  to  Eteinke,  is  carried  out  by  boiling 
the  sample,  previously  freed  from  soluble  matter,  with 
water,  to  completely  gelatinise  the  starch.  The  solution  is 
cooled  to  62°  C..  malt  extract  is  ad. led,  and  the  whole  kepi 
at  this  temperature  until  the  iodine  reaction  has  vanished. 
It  is  then  filtered,  washed,  and  tin-  filtrate  inverted  by 
boiling  for  30  minutes  with  one-tenth  its  volume  of  25  per 
cent,  hydrochloric  acid.  The  glucose  is  determined  ac- 
cording to  Sachsse's  method. — J.  L.  B. 

Caseine  in  Milk,  A   Rapid  Volumetric  Method  of  l> 
minimi.     Deuiges.      Bull.    Sec.    Chim.    15,    [18—19], 
1116—1126. 

If  to  10  c.c.  of  deciuormal  potassium  cyanide  solution  there 
be  added  10  c.c.  of  deciuormal  mercury-potassium  iodide, 
10  c.c.  of  ammonia  solution,  and  100  c.c.  of  water,  then  od 
adding  decinormal  silver  nitrate,  a  turbidity  of  silver  iodide 
appears  when  4  *  8  c.c.  have  been  added,  instead  >t  L0  ex., 
owing  to  the  mercury  appropriating  some  of  the  potassium 
cyanide,  and  thus  preventing  it  from  forming  the  silver 
compound. 

If  milk  be  previously  added  to  the  mercury  -alt,  the 
caseine  is  precipitated  along  with  ;  portion  of  the  no  rcury  ; 
ami  on  now  adding  silver  nitrale  a  larger  amount  than 
4  £  c.c.  is  needed  (owing  to  the  greater  quantity  of  free 
potassium  cyanide  present)  before  the  turbidity  of  silver 
iodide  appears.  The  difference  between  ibis  amount  and 
4"8  c.c.  gives  a  measure  of  the  caseine  in  the  milk 
taken. 

Taking   for   analysis    different    quantities    of    the    same 
milk,    or    equal    quantities    of  milks    of   different    caseine 
content,  it  was  found  that   the    result    given   by  this  method 
(as  compared  with  tbe  result  by   the  gravimetric  m<  the 
Adam  and  Koux)  was  too  low  where  the  amount  of  caseine 
was  small,  ami  too  high  where  it  was  large.      A  curve  and  a 
table   "f  differences  were   therefore  constructed  from   the 
results  of  analysis  of  a  number  of  known  samples ;  and   thi 
results  interpreted  by  this   curve,  in    the   cases  of  a   Is 
number  of  samples  of  milk  of  different  origin,  and  also  "i 
cooked  and  sterilised  milks,  agree   very  closely   with  those 
obtained  by  the  gravimetric  method. 

For  details  of  these  comparisons,  and  of  the  precise  way 
in  which  the  method  is  to  be  carried  out,  the  original  paper 
should  be  consulted.— .1.  T.  1>. 

'/.in  .  Determination  of,  in  Foods.     Janke.     Chem.  Zeit. 

1896,  20,  800. 

Tin:    difficulty   in    the    determination   is   to   remove    the 

organic  substances  from  the  luge  quantity  of  material 
required.  The  author's  method,  which  is  not  length},  is 
a-  follows: — 50 — UK)  grms.  of  substance,  cut  in  thin  she.  -. 
are  dried  at  125  for  three  hours ;  the  dark  brown  mass  is 
powdered  and  mixed  with  ■_''>  e.<-  of  nitric  acid  (-p.  gr.  1-31) 
and  In  c.c.  of  Strong  sulphuric  acid.  When  the  violent 
action  is  over,  the  residue  may  be  easily  burnt ;  th 
done,  at  the  most,  at  an  incipient  red  heat,  fur  higher 
teraperatun  s  s\ill  cause  loss  of  zinc  :  this  part  oi  the  proci  -- 

may  last  four  hour-.      The   a-h    i-    evaporated  with    a  little 

hydrochloric  acid,  the  residue  dissolved  in  water,  exactly 

neutralised  by  -odium  bicarbonate,  and  the  iron,  aluminium. 

and  phosphoric  acid  precipitated  by  sodium  acetate  and 

i-    acid.     In    the    filtrate    the    zinc    is    precipitated    as 

sulphide  ;  the  zinc  sulphide  must  be  dissolved  and  reprecipi- 
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tated  if  it  is  not  quite  free  from  iron.  The  percentage  of 
the  zinc  present  found  by  this  method,  lies  between  98  ■  8  and 
10-f'5,  the  total  amouDt  of  zinc  varying  from  0MI1  to  0'05 
grm.-A.  C.  W. 

Formaidehyde,  Detection  and  Quantitative  Estimation  of. 
F.  C.  J.  Bird.     Pharm.  J.  1896,  57,  269—271. 

Tfessler's  reagent  gives  a  distinct  yellow  precipitate  with 
a  solution  containing  1  part  of  formaldehyde  in  200,000. 
With  solutions  of  l'part  in  50,000  to  100,000,  a  yellowish 
opalescence  first  appears,  quickly  changing  into  a  copious 
orange  precipitate,  which  on  standing  or  gently  heating, 
becomes  darkened  in  colour  and  reduced.  From  1  in 
100,000  to  1  in  200,000,  the  opalescence  develops  into  a 
lemon-yellow  precipitate  on  standing,  and  little  or  no 
reduction  takes  place.  The  effect  produced  by  formaldehyde 
is  quite  distinct  from  that  of  a  weak  solution  of  ammonia, 
giving  about  the  same  depth  of  colour,  as  the  latter  remains 
quite  clear  and  transparent,  even  ou  boiling.  With  strong 
solutions  of  acetaldehyde,  an  orange  precipitate  and  im- 
mediate reduction  occur,  the  same  as  with  formaldehyde, 
but  traces  hardly  affect  Xessler's  reagent,  and  even  when  it 
is  in  sufficient  qnantity  to  communicate  its  odour  to  the 
liquid,  a  yellow  precipitate  is  the  only  result.  Its  reaction 
is  very  much  less  energetic  than  that  of  formaldehyde,  and 
the  two  aldehydes  can  easily  be  distinguished  from  one 
another  when  only  traces,  such  as  would  be  met  with  in 
the  ordinary  course  of  analysis,  are  present  (see  also  this 
Journal,  1S96,  382  and  772). 

The  Ammonia  Micro  Test  (Kemijn). — The  substance 
or  liquid  utiiler  examination  is  distilled  with  water,  a  drop 
of  the  distillate  evaporated  on  a  slide  with  a  drop  of 
ammonia,  and  the  crystalline  residue  tested  with  mercuric 
chloride  in  excess.  Crystals  are  immediately  formed, 
hexahedral  at  first,  but  becoming  octahedral  after  a  time. 
The  crystals  are  easily  obtained  from  a  1  in  10,000  solution, 
and  are  visible  in  a  1  in  100,000  solution.  The  evaporated 
residue  also  gives  precipitates  with  platinum  chloride, 
phosphomolyblic  acid,  and  other  alkaloidal  reagents. 

Quantitative  Determination. — (1.)  Titrate  the  solution 
with  standard  ammonia,  using  rosolic  acid  to  indicate  the 
e  impleto  conversion  of  the  formaldehyde  into  hexa- 
methylene-amice.  (2.)  Add  excess  of  standard  ammonia, 
and  titrate  back  again  with  standard  acid.  (3.)  Evaporate 
to  dryness  with  excess  of  standard  ammonia,  and  weigh  the 
hexamethvlene-aiuine  formed,  calculating  the  formaldehyde 
from  the  following  equation:  — 

GCH20  +  4XH3  =  (CH2)6N4  +  6H„0. 

(4.)  Heat  for  several  days  in  a  closed  vessel  on  a  water 
bath  with  excess  of  sodium  hydrate;  sodium  formate  and 
methyl  alcohol  are  produced,  and  the  excess  of  sodium 
hydrate  may  be  determined  by  titration  with  acid  (Allen). 
As  the  whole  of  the  formaldehyde  cannot  be  separated  bv 
distillation,  even  when  three-fourths  of  the  volume  of  the 
liquid  containing  !t  has  been  collected  as  distillate,  the  first 
four  of  the  foregoing  methods,  if  accurate  results  be  desired, 
are  only  applicable  to  solutions  in  which  no  other  interfering 
constituent  exists.  A  method  for  completely  removing  the 
formaldehyde,  i-  apparently  necessary  for  its  exact  quanti- 
tative determination  in  complex  mixtures. — A.  S. 

Wood  Pulp  in  Paper,  Some  Methods  for  the  Detection  and 

Estimation  of.  Wood  Pulp,  1,  [3],  189G,  61 — 64. 
Tin:  detection  of  wood  pulp  in  paper  is  easily  performed  bv 
the  aid  of  the  microscope,  but  a  trustworthy  "method  for  the 
exact  estimation  of  either  chemical  or  mechanical  wood  pulp 
is  not  so  easily  found.  In  the  case  of  ground  wood  the 
following  methods  give  fairly  accurate  results,  if  the 
experiments  are  carefully  conducted. 

Microscopical  Examination. — Small  pieces  of  paper  are 
rut  from  different  parts  of  the  sample  to  be  tested,  and  are 
boiled  for  a  short  time  in  a  1  per  cent,  solution  of  caustic 
soda.  The  fibres  are  then  separated  in  a  mortar,  or  by 
shaking  them  in  a  bottle  containing  a  few  pieces  of  broken 
glass;  or  a  better  way  is  to  soak  the  paper  in  glycerin,  and 
tease  it  out  wiih  needles,  when  it  will  be  ready  for  examina- 
tion.    In  the  former  cases  the  fibres  are  placed  on  the  glass 


slide,  and  covered    with  a  drop   of  glycerin   or  solution  of 
Canada  balsam  in  benzene,  and  a  cover  glass. 

Under  the  microscope,  chemical  wood  pulp  appears  as 
Mat,  riband-like  fibres,  showing  unbroken  ends,  not  unlike 
cotton,  but  distinguished  from  the  latter  by  not  being 
twisted.  The  presence  of  small  pitted  vessels  in  the  fibres 
is  characteristic  of  piue  wood.  Mechanical  wood  is  distin- 
guished from  chemical  wood  pulp  by  having  the  ends  of  the 
fibres  torn  and  jagged,  and  by  the" fact  that  the  fibres  are 
rarely  separated,  but  are  generally  bound  together  in  bundles 
by  the  incrusting  substances.  The  pitted  vessels  before 
referred  to  are  generally  more  distinct  than  in  chemical 
pulp. 

Chemical  Examination. — The  use  of  certain  chemicals 
and  colours  is  useful  in  indicating  the  presence  of  certain 
fibres,  and  in  assisting  to  bring  out  more  clearly  the 
cb  kracteristics  of  the  various  fibres.  Dilute  solutions  of  the 
aniline  colours  are  very  suitable  for  the  latter  purpose. 

Nitric  Acid,  concentrated,  produces  a  characteristic 
brown  stain  ou  paper  containing  mechanical  pulp,  and 
outside  the  laboratory  this  is  the  indication  most  generally 
used. 

An, line  Sulphate.— A  saturated  solution  of  the  salt  in 
alcohol  gives  a  deep  yellow  coloration  with  a  ground  wood. 
It  may  be  added,  however,  that  imperfectly  boiled  and 
bleached  chemical  pulp  will  be  coloured  by  these  reagents. 
Phloroijlucinol,  prepared  by  dissolving  2  grms.  of  the 
nt  in  _'.")  c.c.  of  alcohol,  and  adding  5  etc.  of  concentrated 
hydrochloric  acid,  gives  a  deep  magenta  coloration,  which 
is  very  characteristic  of  lignified  tissues. 

Iodine  is  absorbed  from  its  solutions  in  potassium  iodide 
in  large  quantity,  colouring  the  fibre  a  deep  brown. 

Chlorine  combines  with  the  fibre  with  avidity;  the 
ehlorination  is  made  evident  with  solium  sulphide  solution, 
which  develops  a  deep  magenta  coloration. 

Ferric  chloride  colours  the  fibre  substance  to  a  dark 
greenish  tint,  the  reaction  being  due  to  traces  of  tannin-. 

Ferric ferricyanide,  the  red  solution  obtained  bv  mixing 
together  ferric  chloride  and  potassium  ferricyanide  in 
equivalent  proportions,  gives  a  highly  characteristic  reaction, 
the  fibre  substance  rapidly  decomposing  the  compound  to 
Prussian  blue. 

Potassium  permanganate  i-  rapidly  reduced,  the  Hul  I, 
produced,  colouring  the  fibre  a  deep  brown. 

The  above  tests  apply  to  lignitied  fibres  generally. 
The  following  is  said  to  be  of  use  for  the  detection  of 
sulphite  pulp:— A  dilute  solution  of  sodium  auric  chloride 
is  employed,  and  a  little  of  the  paper  moistened  with  it. 
With  unbleached  sulphite  cellulose  it  gives  a  red-brown 
colour,  whereas  with  bleached  sulphite  and  soda  cellulose  it 
gives  a  bluish  colour. 

Estimation  of  Chemical  Pulp.— The  only  trustworthy 
method  of  estimating  the  amount  of  chemical  wood  pulp 
present  in  a  sample  of  paper,  is  by  making  a  number  of 
examinations  under  the  microscope,  actually  counting  the 
various  fibres  iu  the  field,  and  averaging  the  results.  In 
identifying  the  fibres,  iodine  and  sulphuric  acid  will  be 
found  to  be  of  assistance. 

Estimation  of  Mechanical  Pulp. — This  may  be  done  with 
fair  accuracy  by  the  comparison  of  the  depths  of  colour 
obtained  by  the  qualitative  tests  already  given.  A  standard 
set  of  samples  is  prepared,  containing  known  proportions 
of  ground  wood,  and  the  colours  obtained  by  treating  these 
with  aniline  sulphate,  nitrie  acid,  or  phloroglucii.ol,  are  com- 
pared with  the  colours  obtained  by  treating  the  sample 
with  the  same  reagent.  These  tests  indicate  lignified  fibre, 
so  that  if  jute  or  imperfectly  reduced  sulphite  fibre  were 
present,  they  would  be  rendered  inaccurate. 

Several  other  methods  have  been  suggested,  for  example  : 
by  the  volum;  of  chlorine  disappearing  in  cblorination  ;  by 
the  estimation  of  furfural  ;  by  methyl  estimations,  in  the 
absence  of  straw  and  esparto  ;  and  by  a  method  discovered 
by  W  ureter,  viz.,  the  oxidation  of  the  methylated  derivatives 
of  paraphenylendiamiue  to  red  colouring  matters.  The 
reagent  is  incorporate!  with  a  pure  cellulose  paper,  and  this 
is  pressed  into  a  moistened  piece  of  the  sample  under  exami- 
nation. The  depth  obtained  is  compared  with  a  colour  scale, 
and  the  percentage  of  ground  wood  calculated  from  it. 

G    1 
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In  Godeffroy  and  Coulon's  method  two  equal  i>ortious  of 
paper  are  taken,  boiled  in  10  per  cent,  ammonia,  then  washed 
and  driid.  One  portion  is  burned  and  the  ash  determined. 
The  other  portion  i-  boiled  with  a  solution  of  gold  chloride, 
washed,  dried,  homed,  and  the  residue  weighed,  and  from 
this  is  deducted  the  weight  of  ash  from  No.  1,  which 
a  the  weight  of  the  reduced  gold,  and  from  this  is 
ilated  the  quantity  of  ground  wood  present,  1(10  parts  of 
wood  reducing  21-2  parts  ,,f  gold. 

The  microscopic  estimations  and  the  colour  tests  will, 
however,  generally  be  found  to  give  sufficiently  accurate 
results  'I  purposes. — S.  P.  E. 

Bismuth  Salicylate,   Testing  of  [fur  Free  Salicylic  Acid]. 
L'harm.  J.  1896,4,  215. 

Dott  (Pharm.  J.  [3],  25,  582)  has  drawn  attention  to  the 
fact  that  commercial  bismuth  salicylate  contains  uncombincd 
salicylic  acid.  The  free  acid  may  easily  he  determined  by 
the  following  method : — A  known  weight  of  the  salt  is 
digested  in  cold  methylated  spirit,  filtered,  and  the  filtrate 
evaporated  to  dryness  in  a  tared  vessel,  when  the  free  acid 
will  he  left  as  a  "residue,  which  may  be  weighed.  A  sample 
has  been  met  with  containing  more  than  50  per  cent,  of 
uncombined acid  ;  this  was  of  exceptionally  "good  colour," 
and  further  examination  of  light-coloured  samples  showed 
that  these  invariable  contained  more  than  traces  of  free  acid 
(this  Journal,  1895,  2'.)5).— A.  S. 

S    icylie  Acid,  Quantitative  Determination  of.    F.  Freyer. 

Chcm.  Zeit.  1896,  20,  820—821. 
\Vhk.\  the  tetra-bromi  le  obtained   by  treating  phenol  with 
bromine  water  is  acted  on  by  potassium  iodide,  substitution 
takes    place   and    iodine   is    liberated,   as    shown    in    the 
equation  : — 

C6H2Br3OBr  +  2KI  =  CJIdlrOK  -  KBr  +  21. 
A  similar  reaction  takes  place  with  the  compound   formed 
from  salicylic  acid. 

To  test  the  reaction  as  regards  its  suitability  for  the 
quantitative  determination  of  salicylic  acid,  experiments 
were  made  as  follows :— 5-071  grms.  of  pure  calcium  sali- 
cylate are  dissolved  with  the  addition  of  a  little  hydrochloric 
acid  and  diluted  with  water  to  1  litre.  This  solution  then 
contains  4  gnus,  of  salicylic  acid.  A  solution  containing 
1  ■  7  grm.  of  potassium  bromate  and  6  grins,  of  potassium 
bromide,  a  10  per  cent,  solution  of  potassium  iodide  ami  a 
_N  thiosulphate  solution,  are  also  required.  100  c.c.  of 
bromate  solution  correspond  to  0'  138  grm.  of  salicylic  acid. 
Of  this  solution.  H")  e.e.  are  diluted  with  an  equal  hulk  of 
water,  20  c.c.  of  dilute  hydrochloric  acid  added,  and  then 
10  C.C.  of  the  salicylic  acid  solution.  After  three  or  four 
minutes  10  e.c.  of  the  potassium  iodide  solution  are  added, 
aud  the  liberated  iodine  titrated  with  J-  N  thiosulphate 
solution.  A  check  experiment  is  made  without  the  addition 
of  salicylic  acid,  and  the  difference  between  this  figure  and 
the  one  obtained  above  calculated  into  salicylic  acid. 

If  starch  solution  he  used  in  the  titration,  it  must  tint  be 
added  until  the  reaction  is  almost  complete, as  the  ftocculent 
precipitate  present  encloses  the  blue  starch  iodide,  and  the 
solution  is  liable  to  be  over  titrated  before  the  blue  tint 
disappears. 

Analyses  carried   out  in    the  above   manner  with   varying 
quantities  of  salicylic  acid,  gave  results  which  only  \ 
0-5  per  cent,  from  the  amounts  of  acid  taken. 

1'he  author  also   gives    the   results  of  e  •    made 

with  regard  to  the  delicacy  of  the  ferric  chloride  reaction 
with   sal  100  c.c.  of  wine  preserved   with  this 

substance  were  distilled  off  as  far  as  possible,  the  distillate 
collected  in  separate  portions,  and  tested  with  ferric  chloride. 
The  experiments  show  that  none  of  the  salicylic  acid  comes 
i  rsl  50  c.c,  the  characteristic  coloration  being 
obtained    in    the    latter    po  the    distillate.     Wine 

containing  0*001  per  cent,  of  salicylic  acid  give-  no  colora- 
tion with  ferric  chloride.  As  the  acid  only  comes  over 
towards  the  end  of  the  distillation,  the  testing  for  this 
substance  may  be  combined  with  the  alcohol  determination, 
the  latter  being  collected  in  the  first  portion  of  the  distillate. 
The  author  is  unable  to  confirm  the  statement  made  by 
Horn  (Chem.  Centralbl.  1888,  I  125)  that  beer, known  to  he 


free  from  salicylic  acid,  yields  a  distillate  which  gives  a 
violet  colour  with  ferric  chloride,  aud  asserts  that  the  above 
distillation  method  is  quite  applicable  for  testing  this 
beverage. — W.  P.  S. 

Morphine  in  Opium,  Determination  of .    G.  Loof.    J.  Pharm. 
Chim.  1896,16,  312. 

SALICYLATE  of  soda  is  found  to  be  an  excellent  precipit 
for  the  resins  in  opium  ;  a  portion  of  the  narcotine  is  also 
thrown  down  ;  this  may  be  extracted  from  the  dried  pre  i- 
pit ate  by  benzene.  The  following  is  the  procedure  in  a 
determination  of  morphine  : — 6  grms.  of  finely  powdered 
opium  are  triturated  with  6  grms.  of  water  and  washed  into 
a  tared  flask,  the  total  weight  of  liquid  being  made  up  to 
.">  I  grin-. ;  after  shaking  for  15  minutes  the  liquid  is  filtered 
through  a  folded  filter,  42  gnus,  of  the  filtrate  are  taken, 
and  1  grm.  each  of  sodium  salicylate  and  water  added.  On 
shaking,  the  precipitate  collects  into  a  compact  mass  ;  after 
filtering,  to  36  grms.  of  the  filtrate,  there  are  added  4  grins,  of 
ether  and  1  grm.  of  ammonia,  and  the  whole  is  well  shaken 
for  10  minutes.  The  morphine  is  precipitated  and  does  not 
adhere  to  the  sides  of  the  flask  ;  it  is  transferred  to  a  filter ; 
the  flask  is  twice  rinsed  out  with  5  grms.  of  water;  after 
drying,  the  morphine  is  washed  with  benzene,  and  finally 
dried.— A  <  .  W. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Hyponilrous  Acid.     Hantzsch  and  Kaufmauu.     Annalen, 
292,  [3],  3X7— 340. 

Zons's  process  was  employed,  whereby  a  solution  of  sodium 
nitrite  and  caustic  soda  was  caused  to  act  upon  sodium  in 
the  form  of  sodium  amalgam.  Thus  silver  hyponitrite 
produced.  The  action  was.  however,  conducted  at  a  low 
temperature,  and  the  amalgam  added  very  gradually.  The 
filtered  solution  was  precipitated  by  silver  nitrate,  and  the 
yellow  precipitate  purified  by  repeated  solution  in  weak  nitric 
acid  aud  reprecipitation  by  ammonia.  From  this  salt  hypo- 
nitrous  acid  was  prepared  by  precipitation  with  hydrochloric 
acid  in  ethereal  solution.  The  acid  appears  on  evaporating 
the  ether  in  white  crystalline  plates.  It  is  extremely  un- 
stable, exploding,  when  dry,  on  the  slightest  touch,  though 
much  more  stable  in  aqueous  solution.  The  molecular  wei 
.i-  determined  by  the  lowering  of  the  freezing  point,  agrees 
with  the  formula  II ,_.N _.(  I,.  The  acid,  both  in  the  behaviour 
of  its  salts  and  its  conductivity  for  electricity,  is  similar  to 
carbonic  acid. — J.  T.  I). 

Bromides,  The  Double.     It.  Varet.     Comptes  rend.  1896, 
123,  497. 

The  heat  evolved  by  the  union  of  mercuric  bromide  with 
the  bromides  of  mono-  and  divalent  metals  in  solution, 
was  measured.  These  compounds  have  heats  of  formations 
which  are  of  the  same  order  of  magnitude  for  the  same 
series  of  double  salts;  the  differences  are  due  to  I 
unequal  thermal  effects  of  dilution  in  the  diffeit 
These  double  bromide  regarded  as  derivatives  of 

the  acids  II   11-Hr,  and  II   II 

The  salts  Formed  by  the  union  of  cobalt  and  manganese 
bromides  with  the  alkaline  bromides,  sutler  considerable 
dis-ociation  on  dialysis  :  their  formation  in  the  state  of 
solution  is  not  accompanied  by  appreciable  thermal  effects. 

—A.  C.  W. 

1/      ury,  Oxy-Salts  of.     Varet.     Bull.  Soc.  Chim.  15, 
[18—19],  1084—1086. 

A  THKRMO-CHEMie  w.  study.  The  oxy-salts  of  mercury 
obev  the  usual  thermo-chemieal  law  of  substitutions,  i.e., 
evolution  or  absorption  of  heat  when  the  mercury 
exchanges  with  another  metal,  is  independent  of  the 
particular  acid  of  the  salt. 

Mercuric  nitrate  exists  in  solution  as  the  normal  - 
Mercuric   sulphate,  dissolved  in  excess   of  sulphuric  acid, 
tves  exactly  like  the  corresponding  sodium  or  potassium 
salt,    i.e.,    is    in    a    state    of    partial   dissociation — a     fact 
nonstrable  by  dialysis  -  ,i    r.  p. 
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Basic  Nitrates.  Athanasesco.  Bull.  Soc.  Chim.  15, 
[18—19],  1078—1081. 
DlGKSTION  of  normal  lead  nitrate  with  ammonia,  even  for 
a  year,  does  not  yield  the  salt  Pb(N03)a.5PbO.H20,  but 
only  a  tetrabasic  salt,  4PbO.N3O5.2HjO.  The  first-men- 
tioned salt  is,  however,  obtained  by  a  year's  digestion  with 
strong  ammonia  of  the  salt  PbOH.NOL„  obtained  by  boiling 
the  solution  of  normal  nitrate  with  litharge. 

Normal  zinc  nitrate  in  strong  solution,  heated  alone  or 
with  a  little  zinc  oxide  in  sealed  tubes  to  31(1°,  yields  pearly 
needles  of  a  salt  having  the  formula  4Zn().S,l  >6.3H20. 

Partial  precipitation  of  normal  zinc  nitrate  with  ammonia 
yields  no  definite  salt,  but  mixtures  varying  with  the  amount 
of  ammonia. 

Boiling  strong  solution  of  zinc  nitrate  with  zinc  gives  an- 
other definite  basic  nitrate  of  the  formula  4ZnO.N2<  »5.4U30. 

Constitutional  formulae  of  these  salts  are  suggested. 

—J.  T.  D. 

Diamonds  in  Steel.     L.  Frank.     Stahl  11.  Eisen,  1896, 
16,  585. 

Mineralogical  evidence  points  to  the  diamond  being  a 
product  of  high  temperatures.  Moissan  shotted  that 
diamonds  could  be  produced  by  chilling  melted  iron  con- 
taining carbon  with  the  aid  of  the  pressure  of  the  solidified 
outer  crust.  Rossel  considered  that  all  steel  contained 
diamonds  (see  this  Journal,  1896,  682).  The  author  now 
-tales  that  nearly  all  varieties  of  steel  contain  more  or  less 
considerable  quantities  of  crystallised,  transparent  carbon. 
The  diamonds  may  be  extracted  by  dissolving  the  steel 
(300  grms.)  in  nitric  acid,  and  treating  the  residue  succes- 
sively with  boiling  hydrochloric  and  hydrofluoric  acids, 
with  sulphuric  acid,  with  fused  potassium  chlorate,  with 
acids  again,  and  finally  with  hromoform.  The  diamonds 
are  minute  octahedra,  and  sink  in  methylene  iodide. 
Hammered  or  rolled  steel  shows  only  fragments  and 
splinters.  It  is  of  especial  interest  to  note  that  the  largest 
artificial  diamonds  yet  found  have  been  met  with  in  a  mass 
taken  from  the  hearth  of  a  blast  furnace.  The  iron 
diamonds  are  usually  very  brittle,  and  tend  to  break  of 
their  own  accord. — W.  G.  M. 

Nickelo-Xickelie  Hydrate,  Ni-tOi.2H..O.     W.    L.  Dudley. 

J.  Amer.  Chem.  Soc.  18, 10,  900—903. 
This  compound  is  prepared  by  fusing  sodium  dioxide  in  a 
nickel  crucible  with  metallic  nickel  at  a  cherry-red  heat. 
It  appears  that  in  order  to  obtain  the  new  substance 
absolutely  pure  it  would  be  necessary  to  use  a  crucible  of 
absolutely  pure  nickel,  owing  to  the  activity  of  sodium 
dioxide,  which  oxidises  the  small  quantity  of  cobalt  present 
in  the  nickel  of  commerce. — V.  C. 

Melezitose,  Hydrolysis  of,  by  Soluble  Ferments.  ]<",.  Bour- 
quelot  and  H.  Herissey.  J.  do  Pharm.  et  de  Chim.  1896, 
16,  [6],  385—38". 
Ai.ekhi.ne  (Bull.  Soe.  Chim.  1877,  27,  98)  has  shown  that 
rnelezitose  is  a  hexatriose  isomeric  with  raffinose ;  the 
authors  have  endeavoured  to  ascertain  if  this  sugar-like 
raffinose  is  hydrolystd  by  soluble  ferments.  The  purified 
melezitose  when  dried  at  100°,  melted  at  148°  C,  was  non- 
reducing,  and  had  a  specific  rotatory  power  of  [a]  D,  88°'  15. 
No  birotation  was  observed.  A  solution  of  the  sugar  treated 
with  an  aqueous  extract  of  Aspergillus  niger  for  three  days 
reduced  Fehling's  solution  strongly,  whilst  the  rotatory- 
power  had  sunk  to  61°-2.  With  acids,  the  hydrolysis  of 
melezitose  takes  place  in  two  phases — in  the  first  to 
dextrose  and  touranose,  the  mixed  products  rotatin" 
[a]  „  =  +  63° ;  in  the  second,  the  touranose  becomes  con- 
verted into  two  molecules  of  dextrose.  It  thus  appears 
that  the  authors  have  attained  the  limit  of  the  first  phase. 

—J.  L.  B. 

Aldazine,   Kelazine,  and  the  Benzosazones  of  Aldoses  and 
Ketoses.     E.  Davidis.     Ber.  1896,  29,  2308— 2311. 

A  general  method  for  the  preparation  of  aldazines  and 
ketazines  of  the  sugars  consists  of  treating  the  carbohydrate 
with  a  slight  excess  of  hydrazine  hydrate  and  warming  the 
mixture  with  methyl  alcohol.     Glucose-aldazine,  which  may 


be  taken  as  a  type,  is  a  white  hygroscopic  microcrystalline 
powder,  soluble  iu  water  and  methyl  alcohol,  but  insoluble 
in  ether,  chloroform,  and  benzene.  Decomposition  with  acid 
shows  that  the  compound  consists  of  one  molecule  of  hydra- 
zine combined  to  two  of  the  sugar,  so  that  it  has  the 
composition  (CILOH)„:  [CH(OH)']s:  (C1I  :  N.N:CII). 

The  benzosazones  of  aldoses  and  ketoses  are  prepared  by 
heating  benzhvdrazide  and  the  sugar  in  a  weak  alkaline 
solution.  These  compounds  differ  from  the  pheuylosazones 
in  that  one  molecule  of  the  sugar  condenses  with  four 
molecules  of  the  hydrazide.  Thus  the  composition  of 
glucosebenzosazone  is  expressed  by  the  formula — 

CH2(OH).CH(OH).[C:N.NHCOCcII.]3.CH:N.NHCOCBHy 

—J.  L.  B. 

Developer,    Photographic,    Occurrence   nf    Luminosity    in 
Use  of.     A.  Ilelheim.     Phot.  Arch.  1896,  37,  203. 

A  gelatino-bromide  plate  was  half  developed  in  a  solution 
of  1  of  pyrogallol,  l'o  of  sodium  carbonate,  and  2  of 
formaldehyde  (a  40  per  cent,  solution)  in  30  of  water,  and 
then  laid  aside.  After  a  few  minutes  a  strong  glimmering 
light  was  observed  on  the  plate;  it  was  strongest  at  the 
edges,  but  soon  became  equally  bright  to  the  centre.  The 
phosphorescence  appeared  when  the  solution  had  been  com- 
pletely absorbed  by  the  film,  so  that  the  surface  bad  become 
dry.  The  light  lasted  for  several  minutes  ;  it  was  bluish- 
white,  and  so  strong  that  it  was  visible  even  iu  that  of  the 
dark  room  lantern.  The  addition  of  30  c.c.  of  alcohol,  as  a 
dehydrating  agent,  to  the  developer  itself  produced  in  the 
flask  a  very  strong  phosphorescence,  which  soon  paled,  but 
became  stronger  again  on  shaking.  This  indicates  that  tho 
phenomenon  was  independent  of  the  presence  of  the  gelatin 
plate.— W.  G.  Jr. 

Chemiker-Kalendau,  1897.  Von  Dr.  Budoi.f  Bieder- 
mann.  ISter  Jahrgang.  Mit  einer  Beilage.  Julius 
Springer,  Berlin.  H.  Grevel  and  Co.,  33,  King  Street, 
Covent  Garden,  London.     1896.     Price  4s.  6<f.  post  free. 

Tins  pocket  book  for  chemists,  analysts,  and  technologists 
now  appears  in  its  18th  annual  edition.  It  is  strongly 
bound  in  cloth,  contains  an  almanack  for  18S7,  and  a 
table  of  frequently  used  atomic  weights  and  their  multi- 
ples. A  Chronological  Table  is  added  of  the  principal 
events  in  the  history  of  the  Sciences,  more  especially 
of  Chemistry.  A  Note-book  Calendar  is  also  supplied,, 
with  blank  pages  for  the  different  days  of  the  year,  wherein 
notes,  data,  &c.  may  be  recorded.  Tables  next  follow 
of  specific  gravities  of  Gases,  and  Liquids,  Salts  and 
Alcohols.  Tables  also  of  Solubilities  and  Properties  of 
Inorganic  Chemical  Substances ;  another  set  being  de- 
voted to  similar  data  for  Organic  Substances.  The 
remainder  of  the  little  book  is  devoted  to  tabulated  data 
as  to  Qualitative  and  Quantitative  Chemical  Methods, 
Volumetric  Analysis,  Spectrum  Analysis,  Gas  Analysis, 
and  Mineralogy.  The  Supplementary  Volume  or  "Beilage 
zum  Chemiker-Kalendar  "  is  virtually  a  pocket  book  more 
especially  designed  for  technologists.  After  some  data, 
statistics,  &c,  of  mathematical,  physical,  and  general 
interest,  the  following  groups  of  subjects  receive  special 
attention: — I.  Water.  II.  Assaying.  III.  Fuels.  IV. 
Sulphuric  Acid.  V.  Alkali.  VI.  Bleaching  Powder.  \T1. 
Nitre  and  Explosives.  VIII.  Ceramic  Arts.  IX.  Class. 
X.  Mortar  and  Cement.  XI.  Illuminating  Gas.  XII.  Starch 
and  Sugar.  XIII.  Fermentation  Industries.  XIV.  Fats 
and  Oils.  XV.  Tannins.  XVI.  Textile  Fibres,  Paper. 
XVII.  Photography.  XVIII.  Colours  and  Dyes.  XIX. 
Physiological-Chemical  Analysis.  Various  useful  recipes 
are  finally  given. 

Chemisch-Technisciies  Refertorium.  Uebersichtlicher 
Bericht  iiber  die  neuesten  Erfindungen,  Fortschritte  und 
Verbesserungeu  auf  dem  Gebiete  der  technischen  und 
industriellen  Chemie,  mit  Hiuweis  auf  Maschinen, 
Apparate  und  Literatur.  Herausgegeben  von  Dr.  Ejiil 
Jacorsen.  35.  Jahrgang.  1896.  Erstes  Halbjahr.  Erste 
Halfte.    Mit    in    den    Text    gedruckten    Illustrationen, 
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Hermann    Heyfelder,  II.  Giiertner,  Schdnebergerstr.  26, 
\     Grevel  unl  Co..   33,   King   Street,   Covent 

Garden,  London. 
Tub  first  issuj  for  the  first  half-year  of  1896, of  Dr.  Jacob- 
sen's  Repertory  of  Chemical  Technology,  containing  reports 
of  the  progress  of  the  following  branches  of  chemical 
industry: — I.  BuildiDg  Materials,  Cements,  &c.  II.  Dyi 
BtntTs, Dyeing  and  Calico  Printing.  111.  Fats,  nils.  Illu- 
minating and  Heating  Materials.     [V.  Fermented  Liquors. 

V.  Tanning,  Leather  and  Glue  Manufacture.  \  1.  Textiles. 
VII.  Glass  and  Earthenware,  nil.  Wood  and  Horn. 
IX.  India  Rubber  and  Gutts  Percha.  X.  Cements  and  Ad- 
hesives.   XI.  Lacquers,  Varnishes,. and  Taints.    XII.  Metals. 

The  Iiiohiim.M  "i  im  Periodic  Law.  F.  P. 
Venable,  Ph.D.,  F.C.S.,  Professor  in  the  University 
,it  North  Carolina.  Chemical  Publishing  Co.,  Easton, 
Pa.,  U.S.A.  1896.  Price -J •  50  dols. 
Shall  8vo  volume,  containing  prefatory  sketch,  subject- 
matter  covering  284  pages,  a  bibliographic  index  to  the 
Literature  relating  to  the  Periodic  Law,  filling  24  pages,  a 
list  of  authors  alphabetically  arranged,  and  a  general 
alphabetical  index  to  the  volume.  The  general  scheme  of 
the  work  may  be  gathered  from  the  following  abstract  of 
the  leading  contents  : — I.  Front's  Hypothesis  and  the 
Dobereiner  Triads.  II.  Dumas  and  the  Period  from  1850 
to  1860.  III.  The  Immediate  Forerunners  of  the  Periodic 
Law.  IV.  The  Announcement  of  the  Periodic  Law  (1869 — 
1871).     V.    Development    of    the    Systems    (1870  — 1880). 

VI.  The  Development   of  tin    Natural   Law  (1880— 1885). 

VII.  Ditto  (1885— 1890).  VIII.  Ditto  (1890— 1896).  The 
work  is  illustrated  with  diagrammatic  charts.  \.  . 

Chemistry  for  Beginners.  By  Edward  Hart,  Ph.D., 
Professor  of  Chemistry,  Lafayette  College.  Easton,  Pa. 
Third  Edition,  revised  and  greatly  enlarged.  Chemical 
Publishing  Company, Easton, Fa.,  U.S.  A.  1896.  Price 
1-50  dols. 

Small  Hvo  volume,  containing  ]  n  Face,  table  of  contents, 

subject-matter  filling  234  pages,  and  an  alphabetical  index. 

The  text  is  illustrated  with  02  engravings  and  2  plates. 
The    work    is    divided    into    three    section-,  devoted    as. 

follows  :— I.  Non-metals:   II.  Metals  ;  and  111.  The  Carbon 

Compounds. 


Victoria. 

(         rificotitm  of  Articles  in  Customs  Tariff. 


CraTje  ftrport* 


TARIFF  CHANGES  AND  CUSTOMS 
REGULATIONS. 

(From  the  Board  of  Trade  Journal.) 

Ui  ssia. 

Tariff  (  '    ations. 

Note.—  Poud  =  36  lb.  avoirdupois.  Rouble  (gold)  = 
3s.  2d. 

Quinozol  and  crezoim — disinfecting  preparations— to  be 
cleared  undei  section  112.  Duty,  1  rouble  50  copecks  gold 
per  poud  gross. 

Isin  D  Stai  i  -. 
Tariff   ''        "us. 

Tannin  powder,  being  au  extract  from  nut  galls  in  the 
form  of  a  ponder,  is  liable  to  dun  as  tannin  or  tannic  acid 
at  60  cent-  a  pound  under  paragraph  5  of  the  same  Act. 

(  arbonate  of  potash  is  entitled  to  a  free  entry  under 
paragraph  595. 

Sarsaparula  is  entitled  to  free  entry  under  paragraph  555, 
which  enumerate-  on  the  free  li-t.  among  other  articles, 
"  lemonade,  soda  water,  and  all  similar  waters." 

Potash  water  i-  free  of  duty  under  the  -amo  paragraph. 

Ground  carbonate  of  baryta  (witherite),  is  to  paj  dutj 
at  20  per  cent,  ml  valorem  under  section  3. 


Tarifl 

IS 

iption  of  Articles. 

Bate  of  Duty. 

'   12*.  per  ir:ill«  m  of   tli  • 

Btrength  <»f  proof  bv 

105 

M<  dieal  pri  pa    i     as  containing 

hydrometer, 

alcohol  :— 

and    so    in    propi  * 

Succus  taraxaci,  over  23  per 

tion  for  any  greater 

cent. 

or  less  strength  than 

Strophanthns,    1  inctui  b     of, 

the  strength  of  nroor, 
w  hi  n  not  dui 

u  6ovi  r  pi 

Tonic  vermifuge,    Jayne's," 

;i   high) 

over  50] 

the  heading  of 
Medicines    liable    to 

25  per  ivi  l 

295 

Mi  licinea,  \e.:— 

Balsamic       amykos 

•j.-,     adv   . 

recommended. 

i  i     -.  te  carbonate  or  c 

i . 

is  a  chemical,  in  packages  o 

i 

Phenacetine,  in  l-oz.  bottles. . . 

i 

Phenaxone,  Swiss  (being  another                 i  h 

name  for  antipvriu  ■.  consists  ol 

ingredients  in  chemical  eoni 

bination,  and  when  not  packet 

for  retail  sale  or  recommi 

GENERAL   TRADE  NOTES. 
Tin-Plate  Industry  is  Pennsylvania. 

Journal  of  the  Franklin  Institute.  1  s>  9  (3 .  142,  31.1. 
In  Pennsylvania  there  are  17  tin-dipping  works,  and  10 
others  where  black  plate  is  manufactured  as  well;  they 
employ  altogether  about  3,000  persons.  The  total  produce 
of  the  State  for  the  year  ending  December  81  la-t  was 
104,375,300  lb.  of  finished  tin-  and  terne-plate,  representing 
roughlj  one  half  the  entire  capacity  of  the  American 
factories.  The  average  value  of  both  materials  was 
81-20  dols.  per  nett  ton,  and  of  the  tin-plate  alone, 
89"G2  dols.  per  ton.  The  plants  were  in  operation  about 
240  days  during  the  year:  and  the  average  daily  wage 
skilled  and  unskilled  labour  in  the  two  classes  of  works  was 
1  -79  dols.,  or  1-38  dols.  in  the  dipping  works  only.  --F.H.L. 

Coai   am.  Svi.iiiiKi    i\  South  Africa. 
Imperial  Institute  Journal,  November  1896,  402. 
If  reports  are   reliable,  Namaqualand  hold-  forth  glorious 
prospects  for  enterprising  miners.  Discoveries  of  copper  and 
coal  are  reported,  and  news  comes  from  the  Karoo  that  a 
bed  of  nitrate  of  potassium  at  least    15  feet  thick,  covering 
.in  square  miles,  has  been  found  and  can  be  worked  to  paj . 
The  bed  lies  in  the  Niew  veld  district,  and  the  main  railwa\ 
line  runs  through  it.      Again,  conveniently  situated  aln 
on   the    liue    of  the  new  railway,  a   discovery  of   coal    has 
been  made  about   2.1  miles  due  north  of  Pretoria.     This 
discovery  is  likely  to  prove   valuable,  as   the  quality  of  the 

coal   is   reported    to    be   excellent.     Something  like    I, 

square  miles  of  coal  are  supposi  d  to  be  in  the  wide  district 
traversed  by  the  railway  between  Pretoria  and  Delngoa 
Bay,  and  in  the  midst  of  these  coal-beds  is  the  outcrop  of 
iron  ore.  In  one  colliery  not  six  miles  from  Johannesburg', 
coal  7n  ft.  in  thickness  has  been  found. 

Tiik  GovEitsMicNT  Metalli  to. i.  u.  Works  in  New 

SOI  i"  \V  v 1. 1  -. 

The  metallurgical  works  of  the  New  South  Wale-  Go 
vernment  were  to  have  been  in  active  operation  before  the 
end  of  September,  according  to  the  Australian  Mining 
Standard.  They  are  situated  on  the  Duck  River,  net  far 
from  Parramatta.  By  some  inexplicable  oversight  cyanide 
and  chlorination  works  were  omitted  from  the  original  plan, 
but  these  are  now  to  be  added.  The  crushing  and  amalga- 
mating machinery  is  nearly  complete.  The  regulations  and 
scale  of  charges  have  been  prepared,  and  will  be  issued  b\ 
the  department  in  the  course  of  a  few  day-.  They  provide 
that  bulk  samples  of  gold  ores  up  to  10  tons  in  weight  from 
any  one  mine,  or  distinctive  section  of  a  mine,  will  be 
received  with  a  view  of  determining  the  value  of  the  ore, 
and  the  best  and  most  economical  method  to  be  adopted  for 
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its  treatment.  Cases  of  prospectors  who  are  not  in  position 
to  pay  for  testing  their  ores  have  been  taken  into  considera- 
tion, and  the  Minister  has  approved  of  parcels  being  treated 
for  them  at  the  works  free  of  charge.  The  only  conditions 
to  be  attached  to  such  a  concession  are  that  the  applicants 
will  get  the  ore,  bag  it,  and  place  it  on  trucks  at  the 
nearest  railway  station,  the  department  defraying  the  cost 
of  railway  carriage  and  treatment.  Should  the  stone, 
however,  yield  any  metal  of  value  it  will  go  towards  the 
cost  of  the  treatment.  A  report  will  he  furnished  to  the 
owner  in  each  ease,  showing  the  process  to  which  the  ore 
has  been  subjected,  and  offering  suggestions  as  to  the  best 
and  most  economical  methods  of  dealing  with  it,  so  that 
the  lo>s  of  metal  may  be  reduced  to  a  minimum.  The 
charges  for  crushing,  sampling,  assaying,  amalgamating, 
and  concentrating  gold  ores  will  be  as  follows: — For 
1  ton,  45s. ;  2  tons,  30s.  per  ton;  3_,  tons,  25s.  per  ton; 
4  tons,  22s.  per  ton  ;  5  tons,  21s.  per  ton  ;  0  tons,  20s.  per 
ton  ;  7  tons,  19s.  per  ton  ;  8  tons,  19s.  per  ton  :  9  ton*.  1 8s. 
per  ton;  10  tons,  IBs.  per  ton.  Less  than  I  ton  will  he 
charged  as  1  ton. 

New  Phosphate  Discoveries  ix  Tennessee. 

Euij.  and  Mining  J.,   Oct.  31,  l«96,  41-i. 

Much  interest  has  been  created  recently  in  middle 
Tennessee  by  the  discovery  of  a  new  source  of  available 
phosphate  rock  in  large  quantities.  This  new  source,  says 
State  Geologist  James  M.  Safford,  in  the  American 
Geologist,  is  one  wholly  different  from  that  yielding  the 
now  well-known  rock  of  Swan  Creek.  The  rock  of  Swan 
t  reek  is  Devonian;  the  one  to  be  described  is  Trenton. 
That  is  a  true  rock  itself;  this  is  a  residuum  after  the 
leaching  of  a  rock.  The  rock  is  found  in  workable  bodies 
over  a  wide  area,  including,  it  may  be,  15  or  20  square 
miles  of  surface. 

The  centre  of  the  present  workings  is  in  the  town  of 
Mount  Pleasant,  in  Maury  County.  Here  the  phosphate  is 
found,  after  stripping  off  the  soil,  in  banks  from  3  to  8  ft. 
in  vertical  thickness.  Half  a  dozen  companies  are  busily 
■engaged  in  getting  it  out.  The  rock  is  light  yellowish  or 
grayish,  of  an  open,  spongy  structure,  and  occurs  in  layers 
or  plates  of  various  thickness  fram  1  in.  to  6  ins.  or  more. 
The  material  is  easily  quarried,  picked  out  in  blocks  without 
blasting.     All  the  stripping  required  is  the  removal  of  soil. 

An  analysis,  made  in  Atlanta,  by  Mr.  J.  M.  McCandless, 
gave  :  Calcium  phosphate,  7754  ;  iron  and  alumina,  1  -50  ; 
•calcium  carbonate,  6  ■  83.  <  Hher  analyses  show  calcium 
phosphate  ranging  from  60  per  cent,  to  81  per  cent.,  the 
proportion  of  iron  and  alumina  being  usually  within  the 
limits  required  for  a  commercial  product.  The  layers  are 
evidently  a  residuum  left  after  a  natural  leaching  of  certain 
highly  phosphatic  limestones  from  the  long-continued  action 
of  atmospheric  waters.  There  are  four  divisions  in  Ten- 
nessee of  the  limestones  of  the  Trenton  ace.  All  of 
these  are  more  or  less  phosphatic,  but  it  is  the  Capitol 
division  which  is  the  great  sourceof  the  phosphate.  Parts 
of  this  limestone  show  upon  analysis  from  15  per  cent,  to 
25  per  cent,  of  phosphate,  the  dark  lines  markiug  the 
lamination  of  the  rock  being  especially  rich. 

Borneo  Coal. 

Eng.  and  Mining  ./.,  Xov.  7,  1896,  436. 

The  influence  of  the  coal  mines  of  Borneo  is  beginning  to 
be  felt  in  Eastern  markets,  imports  from  that  island  at 
Singapore  haviLg  increased  in  four  years  from  5,531  tons  to 
17,843  tons.  As  these  imports  compete  chiefly  with  coal 
from  India,  the  Indian  Mining  Association  recently  had 
assays  made  of  three  samples  of  Borneo  coal,  from  the 
Jsadong,  Labuan,  and  Muara  mines,  the  results  being  given 
given  as  follows  : — 


■ — 

'    Sadong. 

i 

Labuan, 

Muara. 

42*04 

42  34 

54-97 
2-69 

47-54 

50-79 

l-«7 

Fixed  carbon 

56-27 

100 -uo 

10000 

These  analyses,  according  to   Indian   Engineering,  are 
quite  equal    to  any    of   the   best    Bengal  coal.     The-, 
■    authority  says  that  llorneo  coal  is  delivered  at  Singapore  at 
6-50    dols.   to  7  dols.,    ex-ship,  which  is    quite   as   low    as 
Indian  coal  operators  can  do. 

Mixing  ru  Japan. 
The  Japan  Weekly  Mail  states  thai,  according  to  a 
native  paper  (the  Jiji),  the  value  of  the  mining  output  in 
•Japan  in  1-192  amounted  to  15,145,817  yen;  in  189:.,  it  was 
16,385,817  yen  ;  and  in  1894,  20,199,874" yen.  An  increase 
"f  more  than  -Jo  per  cent,  in  three  years  is  not  a  had  record. 
'The  following  table  gives  the  value  of  the  principal  minerals 
oht  lined  during  the  two  \  ears  1S93  and  1894  :  — 


1898. 


Coal  ... 
( lopp  'i 
Silver  . 
Gold.., 

1  ron  . . . 


Yen. 

6,837,809 

1,903,515 

3,723  102 

607,365 

392,473 


Yen. 

9,585,155 

5,567,1)47 

2,716,769 

788.574 

567,491 


This  table  shows  what  the  principal  minerals  of  Japan 
are,  but  it  would  be  erroneous  to  infer  that  other  minerals 
are  of  small  importance  in  Japan.  That  is  not  the  case. 
In  point  of  fact,  gold,  iron,  and  other  mines  have  developed 
to  a  greater  or  less  extent  because  of  the  facility  f  >r 
working  them.  Yet  the  output  of  kerosene  increased  from 
200,000  yen  in  1893  to  260,000  yen  in  the  following  year. 
Sulphur,  plumbago,  tin,  lead,  manganese,  and  so  forth,  all 
show  a  similar  increase.  It  would  not  be  an  exaggeration 
to  say  that  the  supply  of  various  ores  is  almost  inex- 
haustible in  Japan,  and  that  the  mining  industry  has  not 
yet  advanced  beyond  its  threshold. 

The  German  Chemical  Industry. 

Chemist  and  Druggist,  Xov.  21,  1896,  759. 
The  German  census  returns  recently  published  contain 
some  interesting  facts  relative  to  the  development  of  the 
chemical  industry  in  Germany.  There  are  at  present  in 
that  country  102,923  persons  whose  priucipal  active  pursuit 
is  connected  with  the  chemical  industry.  The  census  of 
1SS2  contained  only  57.530  such,  showing  an  increase  of 
nearly  SO  per  cent,  in  13  years,  which  re]  reseats  a  relatively- 
much  larger  development  when  taking  into  account  that 
labour-saving  processes  have  greatly  increased  during  that 
period.  The  greate-t  increase  is  in  the  branch  relating  to 
chemical,  pharmaceutical,  and  photographic  goods,  where 
the  numbers  have  lisen  from  18,561  to  36,428.  The  colour 
industry  occupied  10,548  persons  in  1S82,  and  19,418  in 
1895  ;  that  of  explosive  substances,  including  matches,  fire- 
works, &c,  9,067  in  1882,  and  19,382  in  1895.  Chemical 
manure-making  and  the  treatment  of  waste  products 
employed  6,932  people  in  1882,  and  12,061  in  1895.  On 
the  other  hand,  the  number  of  pharmacists  and  persons 
engaged  in  pharmacy  has  only  slightly  increased,  owino-, 
of  course,  to  the  law  limiting  the  number  of  concessions. 
Pharmacists  in  business  on  their  own  account  numbered 
4,829  in  1882,  and  5,487  in  1895,  while  the  total  number 
of  persous  engaged  in  pharmacies,  including  principals, 
ha?  increased  from  12,422  to  15,634.  The  number  of 
persons  engaged  as  principals  in  the  manufacture  and 
trade  in  chemical,  pharmaceutical,  and  photographic  pre- 
parations has  risen  from  1,485  to  2,398;  that  similarly 
engaged  in  the  colour  industry  from  S23  to  909.  On  the 
other  hand,  the  number  of  persons  in  this  position  in  the 
chemical  manure  and  waste  products  industries  has  declined 
from  1,735  to  1,387,  and  in  explosives  frcm  602  to  379, 
probably  on  account  of  the  tendency,  especially  pronounced 
in  these  branches,  to  convert  industiial  undertakings  into 
companies.  In  18S2  the  entire  German  chemical  industry 
occupied  42,422  manual  labourers — viz.,  37,501  males  and 
5.921  females.  In  1895  it  gave  employment  to  81,878 
labourers,  of  which  67,7«2  were  males  and  14,096  females, 
the  male  element  having  thus  increased  by  81  per  cent.,  the 
female  by  138  per  cent.     Female  labour  is  chiefly  engaged 


838 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Nov.  80, 189ff. 


in  explosives,  mat  -h-making.  colour-making,  and  next  to 
that  in  the  manufacture  of  pharmaceutical  and  photographic 
preparations.  The  general  development  of  the  German 
chemical  industry  is  further  shown  by  the  fact  that  in  1882, 
1,084  tons  of  crude  material  for  use  in  that  industry  were 
imported  from  abroad,  and  in  1895,  1.326,160  tons,  the 
export  of  chemical  goods  having  inert-used  during  that 
period  from  815,393  tons,  worth  337,000,000  m.,  to  540,322 
tons,  worth  ho2,<ii>o,ooo  m. 

The  Alcohol  Question. 

Chemist  ami  Druggist,  Nov.  21,  1896,  740. 

I:i  the  course  of  the  discussion  last  week  on  the  proposed 
new  law  regulating  the  sale  of  alcohol,  the  Senate  Qxed  the 
duties  on  acetic  acid  of  chemical  origin   manufactured  ic 

France,  as  follows: — (1.)  Acetic  acid,  or  dilutions  of  acetic 
arid  containing  8  per  cent,  of  acid  and  below,  10  fr. :  'J  to 
12  per  cent,  of  acid,  loir.;  13  to  It;  per  cent,  ol  acid, 
20  fr. ;  17  to  30  per  cent,  of  acid,  37  fr. ;  more  than 
40  per  cent,  of  acid  will  pay  105  fr.  (2.)  Crystallised 
acetic  acid  in  a  solid  state  will  pay  125  fr.  ptr  100  kilos. 
The  same  duties  will  he  charged  independently  of  Custom- 
house duties  on  acetic  acids,  dilutions  of  acetic  acid,  and 
crystallised  acetic  acid  imported  from  abroad. 


BOARD  OF  TRADE  NOTICES. 
Carriage  of  Biquid  Ammonia  on  board  Sitir. 

The  Board  of  Trade  are  advised  that  both  the  aqueous 
solution  of  ammonia  anil  ammoniucal  gas  compressed  into 

liquid  form  should  be  classed  as  dangerous  g Is.  not  only 

on  account  of  the  danger  of  explosion  involved  when  they 
are  contained  in  vessels  not  sufficiently  str.im_'  to  withstand 
the  pressure  which  may  be  produced  by  a  rise  in  tem- 
perature, hut  also  on  account  of  the  highly  dangerous 
nature  of  the  gas. 

The  following  precautions  should  be  adopted  when  either 
of  those  liquids  i-  carried  on  hoard  ship :  — 

It  should  only  he  packed  in  iron  vessels  which  have 
been  carefully  tested  up  to  a  pressure  of  675  lb.  per  sq.  in., 
and  should  he  stored  in  a  part  of  the  ship  beyond  the 
influence  of  any  heat  from  boilers  or  furnaces,  and  remote 
from  the  living  quarters. 

Ammonia  solution  of  a  specific  gravity  of  0-959  and 
upwards  is  exempted  from  the  operation  of  the  above 
instruction. 

Methylated  Spirit. 

The  surveyors  are  informed  that  the  carriage  of  methyl- 
ated spirit,  or  other  similar  inflammable  liquid,  as  cargo 
nn  hoard  emigrant  ships  is  prohibited,  and  that  no  vessel 
having  such  spirit  or  other  inflammable  liquid  on  board  as 
portion  of  her  cargo  should  be  allowed  to  clear  under  the 
l'asscn  :c  rs  Acts. 

In  the  ease  of  vessels  which  do  not  require  to  be  cleared 
under  the  Passengers  Acts,  and  which  do  not  carry  ex- 
plosives, the  following  conditions  should  be  observed  if 
methylated  spirit  is  carried  below  the  weather  deck  : — 

(a.)  The  spirit  should  be  in  substantial  iron  drums  pro- 
perly closed  and  secured. 

(h.)  The  drums  should  he  placed  (and  securely  fastened 
to  prevent  violent  movement)  in  a  compartment  by  them- 
selves, B0    constructed    that,  in    the    event    of    a    fire,  the 

burning    spirit    ill    not    run    eui   and    spread    over    the 

vessel,  With  this  view,  the  compartment  (which  should 
be  of  the  character  of  the  depots  contemplated  by  the 
Inflammable  Liquid-  Bill  of  189]  )  should  be  proof  again*! 
of  liquid,  whether  burning  or  otherwise,  and  this 
condition  would  perhaps  he  best  satisfied  by  means  of  an 
iron  tank  to  la-  entered  only  from  avove. 

(c.1  Th,>  ec  mpartment  should  not  he  entered  with  naked 
I:g0ts,  hill  only   wilh  safety   lamps. 


The  volatile  character  of  the  methylated  spirit,  and  the 
fact  of  its  being  a  liquid,  render  it  most  necessary  that 
some  sueh  provision  should  he  made  against  what  might 
otherwise  he  the  very  serious  consequences  of  a  leaky  drum. 

I'm:  and  Stowage  on-  iioard  Smr  of  Oiled 

M  VTERIAI.S. 

The  attention  of  the  Board  of  Trade  has  been  called  to1 
the  danger  arising  from  materials  which  have  been  dressed 
or  soaked  with  oils,  either  raw  or  boiled,  such  as  oiled 
clothing,  oiled  silk  or  cotton  goods,  and  oiled  paper,  &c, 
whether  in  the  piece  or  used  for  packing  purposes. 

The  Board  have  reason  to  believe  that  materials  which 
have  been  so  treated  are  liable  to  spontaneous  combustion, 
more  especially  in  newly  manufactured  goods  that  bave- 
been  insufficiently  dried. 

The  Board  of  Trade  think  it  desirable  to  inform  all 
persons  interested,  that  it  is  very  important  that  cases  con- 
taining oiled  goods  intended  for  exportation  as  merchandise, 
should  he  perforated  or  otherwise  ventilated,  and  should 
he  distinctly  and  conspicuously  marked  at  full  length  in 
English,  as  required  by  section  440  of  the  .Merchant 
Snipping  Act,  18'.t4. 

When  oiled  material-  are  used  for  packing  purposes  great 
care  should  be  exercised  that  they  have  first  been  properly 
dried,  and  also  that  the  various  folds  do  not  overlap  to 
such  an  extent  as  to  bring  several  thicknesses  of  the 
material  together. 

On  board  ship,  when  oiled   L'Oods  are  carried  under  deck, 

eare  shotdd  be  taken  that  they  are  stowed  in  a  i 1   place, 

and  in  such  a  position  that  they  can  he  readily  got  at. 

Shipment  of  Sulphide  op  Sodium   i\n  Si  lphide  op 

POTASSn  M. 

The  attention  of  the  Board  of  Trade  has  recently  been- 
called  to  a  case  ol  fire  on  board  a  steamship  which  is 
attributed  to  spontaneous  combustion  of  sulphide  of  sodium 
forming  part  of  her  cargo. 

The  Hoard  are  advised  that  the  chemical  in  question,  as 
well  as  sulphide  of  potassium,  is  very  liable,  under  certain 
conditions,  to  spontaneous  combustion  :  and  therefore- 
caution  shipowners  and  shipmasters  against  the  dangers 
attending  the  stowage  of  either  of  them  on  board  ship 
below  the  weather  deck. 

BOARD  OF  TRADE  RETURNS. 
Summary  of  Imports. 


■ 

1,647,964    ' 
(67,342 
721,746 

l.vjs.sia 

£ 
1,708 

104,570 

Oils 

Raw  materials   tot   aon-textile   in- 
dustries. 

UM8.091 

Total  value  ol  all  Imports  .... 

36,.-vj9,S6S     I 

3!>,57i'.-  •' 

Summary  of  Exports. 


Articles. 

Month  endlngSlst  October 

1893. 

1896. 

Metals  (other  than  machinery)  .... 

.0 

2.7-   : 

7i»;.7n; 
2,951,370 

£ 
5,130 

651,414 
3,164684 

2  ',- 

20,O.r<l.'.''.'7 

Nov.  30, 1896.] 
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Impcrts  of  Metals  for  Month  ending 
"  3 1  st  October. 


Articles. 


Quantities. 


1896. 


Values. 


Copper  :— 

Ore Tons 

Regulus „ 

TJnwrought , 

Iron :— 

Ore 

Bolt,  bar.  £e , 

Steel,  umvrouL'ht. .      „ 
Lead,  pig  and  sheet      „ 

Pyrites 

Quicksilver Lb. 

Silver  ore Value  £ 

Tin Cwt. 

Zinc Tons 

Other  articles  . .  .Value  £ 

Total  value  of  metals 


£ 

£ 

11,897 

10,289 

1 

40.375 

8,690 

8.271 

216.355 

211.7^1 

2.977 

5,572 

141,075 

26S.77S 

408.125 

381.553 

276,680 

263,837 

7,472 

5,981 

B9.958 

19,182 

2.056 

1.713 

15,868 

15,892 

14.541 

13.532 

157.6-H 

144,649 

10,359 

58,276 

65,920 

63,761 

42,840 

9,218 

3,577 

922 

.. 

115,146 

115,186 

7t.4W 

7.'-,.",  17 

240322 

222.137 

6,751 

8,297 

1(13,1  is 

132,867 

198,819 

17:>.i:'7 

•• 

•• 

1,647,964 

1,708,863 

Imports  of  Chemicals  and  Dtestuffs  for  Month 
ending  31st  October. 


Articles. 


Quantities. 


Values. 


1895. 


1896.  1895. 


1S96. 


Alkali Cwt. 

Hark  (tanners',  4c.)    „ 

Brimstone „ 

Chemicals Value  £ 

Cochineal Cwt. 

Cuteh  and  gam  bier  Tons 
Dyes  :— 

Alizarin Value  £ 

Anilin  and  other      „ 

Indigo Cwt. 

Nitrate  of  potash  .      „ 

Valonia Tons 

Other  articles . . .  Value  £ 

Xptal  value  of  chemical* 


13.012 
38310 

.■0.663 

"725 
1,812 


1.590 

19,333 

1,833 


£ 

£ 

12,024 

8,359 

84,611 

1 1,638 

7,70S 

28,830 

8,523 

6,387 

.. 

135329 

116,641 

1,081 

1.511 

7,290 

1,369 

37,916 

211,1145 

,. 

27,59  I 

24,5.-9 

3:1,317 

41,555 

1.440 

17,984 

17.M7 

17,714 

T-.t7<5 

]  i.:;:'1.' 

1,618 

20310 

16,444 

•• 

123,201 

113,766 

457,342 

404,570 

Imports   of   Kaw   Materials   for   Non  -  Textile 
Industries  for  Month  ending  31st  October. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Bark,  Peruvian  . .   Cwt. 
Gum  :— 

2,629  !        1,430 

477,786        372,407 

29,777          36,933 

8,151  I         1,192 
7,558  1          5,18* 
2,538  j          4,474 

46.969          31.113 

52,650  ,        59.943 

1,304  1          1,093 

1.425               257 

4,568  ,         7,987 

7,237             2,383 

23,458          18.418 

70,168  1        83,692 

2,665  i          1,579 

15.H12           14.125 

28,11 1         30,588 

111.191          35.064 

136,463  j      135.S44 

20,607  |        16,809 

231380       203,177 

703,812  1      721,412 

18,414          13,491 

1,727  :         7,778 

£                £ 
4,271  !        2,288 
73,487          51,499 

323,109  1     463,135 

.. 

Gutta-percha ....       „ 

Hides,  raw : — 

Dry , 

Wet 

43.574 
22,886 

120.340 
120380 

52,980 

10,985 

18,964 
53380 
39,723 

79,283 
20,647 

64,590 
143,208 

29.791 
164,596 

13,674 

462.637 

1,431.440 

70,998 

13,961 

1,181,498 

24,868 
41,862 

74,995 
123.161 
45,130 

1,475 
29,418 
19,058 
25,857 
79,186 
16,508 
61,446 
165,423 

9,327 
110.779 
13,099 

410,943 

1,613,349 

56,236 

68.601 

1,004,000 

Manure : — 

Nitrate  of  soda 

Phosphate  of  lime 
Paraffin '. ....    Cwt. 

Pulp  of  wood  ....       „ 
Tallow  and  stearin      „ 
Wood : — 
Sawn 

Other  articles ....  Value  £ 

•• 

•• 

4,528,819 

4348,091 

Imports  of  Oils  foe  Month  ending  3  1st  October. 


Besides  the  above,  drugs  to  the  value  of 
against  101,478?.  in  October  1895. 


9,152!.  were  imported,  as 


Articles. 

Quantities. 

Values. 

1895.           1896. 

1S95. 

1896. 

Olive Tuns 

30,849 
1.625 

68,630 

15,248,848 

2.640 

1,462 

64,316 

24,130 

rji 

90,1103 

17,169,471 

3,316 

2,484 

29.771 

£ 
34,562 
53,319 

71,830 
309,430 
5.-..1.-.1 
23,882 
65,400 
107,852 

£ 
11,678 

104,038 

316,216 

72,943 

40,011 

29302 

108,583 

Other  articles  ..  Value  £ 

Total  value  of  oils... 

" 

- 

721,726 

709,394 

Exports  of  Metals  (other  than  Machinery)  for 
Month  ending  31sr  October. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Copper : — 

TJnwrought....       „ 

Mixed  metal...       „ 

Implements , 

Iron  and  steel ...    Tons 

Plated  wares  . . .  Value  £ 

Telegraph  wires  . 

Tin  Cwt. 

9,263 

70,388 
24.132 
20,061 

4.227 

10399 
18,449 

9,586 

27,706 

19,251 
27,525 

344,615 
2.80S 

11*567 
12,274 

£ 

37,320 

172.611.; 

71,370 

16,456 

181.166 

115,863 

1.910.20S 

53,108 

40,056 

39,769 

37,665 

1-2,016 

47.980 

£ 
42,485 

6S.79S 

61,006 

65,443 

199,045 

128,725 

2,200345 

35,453 

48,238 

162,05  !■ 

••16,117 

9,256 

sl,s,;7 

Other  articles  . .  Value  £ 

.. 

2,761,583 

3,139,132 

Exports  of  Miscellaneous  Articles  for  Month 
ending  3  1st  October. 


Articles. 

Quantities. 

Values. 

1895.     ,      1896. 

1895. 

1896. 

Military  stores..  Value  £ 

Products  of  coal  Value  £ 
Earthenware 

Glass  :— 
Plate Sq.Ft. 

Bottles , 

Other  kinds....      „ 
Leather  :— 
Unwrought  ....      „ 

Floorcloth   Sq.  Yds. 

Painters'  materiils  Val.  £ 

971,900 

2,1S1,500 

31,532 

147,035 

8,771 

62,247 

23,968 

13,473 

3,995 

1,410,900 

79,479 
3,881 
73,165 

1,008,800 

2,066,100 

32,593 

" 

172,144 

9,680 

78,172 

24,755 

12,031 

5,66.8 
1,734,900 

100,177 
4,660 
60,371 

£ 

20,322 

171,671 
35,589 

113,903 
53,218 

126,671 

181,931 
12,814 

8,122 
22,015 
29,438 
18,526 

126,918 
45,514 
83,211 
65,641 
1 15,542 
132,340 
22,946 
74,848 

£ 

23,830 

244,137 
30,400 

116,279 

53,117 

150,422 

167,846 

15,219 

9,916 
22,511, 
41,102 
19,494 

107,964 
41, OSS 
99,925- 
75.9S4 
138,302 
152,171 
25,193 
63,372 

" 

2,951,370 

3,166,55* 
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Exports  of  Danes  and  Chemicals  for  Month 

ENDING    ■".!  ST  Ol   COBER. 


Articles. 

Quantities. 

Values. 

1895. 

1S9«. 

1S95. 

1890. 

Alkali Cwt. 

Bleaching  materials    „ 

Chemical  manures    'Inns 

Other  articles 

624,08  • 
83,093 

417.71.1 
104,753 
26,624 

£ 

4.;,ii7 

130,319 

93.886 

277,050 

£ 
113.849 

11G.6S5 
97.615 

289,014 

•• 

700,7!  0 

631,412 

iHontWp  patent  ifet. 

*  The  dates  driven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

23,137.  H.  Booth.  Improvements  in  filters  for  extracting 
oily  matter  from  the  feed-water  supply  of  steam  generators 
or  the  like.     Oct.  19. 

23,1 10.  s.  Mycock  ami  F.  C.  Carter.  Improvements  in 
valves  for  controlling  the  flow  of  fluids.     ( lot.  19. 

23,189.  A.  S.  Barham  and  I.,  do  Wittenbaeh.  Improve- 
ments in  apparatus  for  sterilising  milk  aud  other  liquids. 
Oct.  19. 

23,379.  H.  F.  Stanley  and  The  Farringdon  Work-.  Dim. 
Improvements  in  apparatus  for  refrigerating  air  and  other 
gases.     1  ict.  21. 

23,401.  II.  Desmarest,  Improvements  in  refrigerating 
apparatus.    •  Ict  21. 

23,723.  T.  C.  Taylor  and  J.  E.  Tolson.  Improvements 
in  retorts  for  carbonising  machines.     1  let.  26. 

23,792.  1!.  Thiel     Improvements  in  or  relating  to  closing 

device  for  receptacles  for  sterilising.  Complete  Specifica- 
tion.    I  let.  26. 

23,901.  I,.  Sterne. — From  The  De  La  Vergne  Refrigerat- 
ing Machine  Co.  Improvements  in  refrigerating  and  ice- 
making  apparatus.     Complete  Specification.    Oct.  28. 

24,403.  R.  M.  McDougall.  Improvements  in  the  packing 
of  the  tubes  in  the  rectifiers  of  Coffey's  distilling  apparatus. 
Nov.  2. 

24,559.  A.  llelzel.  Improvements  in  muffle  furnaces. 
Nov.  3. 

24,755.  A.  McQueen.  Pressure  gauge  or  indicator  and 
safety  valve  for  liquids  and  gases.     N'o\.  5. 

24,850.  J.  T.  Pearson,  improvements  in  the  method  of 
and  apparatus  for  crushing  steel  and  other  hard  substances. 
Nov.  6. 

24,921.  A.  McDonald.  improvements  in  retorts  or 
vulcanisers.     Nov.  'i. 

25,031.  I'.  Funfak.  Improvements  in  vessels  for  holding 
•corrosive  substances  or  the  like.  Complete  Specification. 
Nov.  7. 

25,250.   W.  !■:.  Pedley.      See  ("lass  X. 

25,612.  C.  G.  .1.  Moller.  Improvements  in  apparatus 
for  drying  granular  and  other  material.     Nov.  13. 

25,643.  M.  II.  Smith.  Improved  apparatus  for  cooling 
purposes  aud  for  diffusing  heat.     Nov.  14. 

Complete  Specifications  Accepted.* 

1895. 
20,292.  s.  s.   Bromhead.— From  C    nicker.     Distilling 
apparatus.    Oct.  28. 


22,920.  W.  K.  Heys.— From  .1.  Bundhausen.  .Method 
and  apparatus  for  separating  insoluble  substance-  from 
liquids.      Nov.  4. 

22,924.  w.  E.  Keys.— From  J.  Hundhauseo.  Method 
and  apparatus  for  drying  sensitive  substances,     tfov.  4. 

24.'.i4:t.  T.  11.  Jones.  Apparatus  for  filtering  sewage  and 
other  liquids.     Nov.  18. 

25,049.  D.  A.  Pel  Rotatory  apparatus  for  calcining 

substances.     Nov.  1 8. 

23,665a.  L.  Mond.  Apparatus  for  treating  solid  and 
pasty  substances  with  gasi  -  at  elevated  temperatures. 
Oct.  28. 

189G. 

75.  W.  W.  I!  Warn  and  1..  !•'.  King.  Calcium  carbide 
gas  generators.     Nov.  1. 

l7,los.  H.  Hirzel  and  ];.  Hoffmann  Apparatus  for 
mixing  and  roasting  materials  of  approximate))  equal 
specific  gravity,  and  for  separating  materials  of  different 
specific  gravity.     Oct.  28. 

17.821.  T.  li.  Booth  and  A.  Robinson.  Apparatus  for 
carbonating  liquids.     Nov.  11. 

18,287.   W.  M.  Fowler.     Clarifying  liquids.      Nov.4. 

18,383.  J.  I'  Stephenson.  Apparatus  for  automatically 
removing  solid  matter  from  water  or  other  liquids. 
Nov.  11. 

19,764.  W.  11.  Lake. — From  A.  Schwabe.  Method  of 
and  apparatus  for  maintaining  a  uniform  temperature  in 
laboratory  oven-,  incubators,  drying  rooms,  and  the  like. 
Oct.  28. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

23,147.  W.  .1    Mackenzie,     improvements  in  apparal 

for  generating  acetylene  gas.      Oct.  19. 

23,233.  C.  S.  Fletcher.  "Fletcher's  patent  coke  oven" 
for  the  reduction  of  the  percentage  of  sulphur  in  coke. 
Oct.  20. 

2.1,289.  C.   F.    J.    li.    Becherel.      Improvements    in     or 
relating  to  apparatus  for  the  manufacture  of  acetylene  gas, 
Filed   I  let.   20.      Date  applied    tor  June    27,  being   dai 
application  in  Belgium. 

23,290.  C.  F.  .T.  1!.  Becherel.  Improvements  in  or 
relating  to  apparatus  for  the  manufacture  of  acetylene  g  is. 
Oct.  20. 

23,454.  F.  G.  llartlett.  An  improvement  relating  to 
burners  for  incandescent  gas  lighting.  Complete  Specifica- 
tion.    •  let.  22. 

23,483.  F.  H-  Grundy  and  .1.  Moeller.  Improvements  in 
the  manufacture  of  appliances  for  effecting  self-lighting  of 
gas.    ( let.  22. 

23,591.  G.  Trouve.  Improvements  in  apparatus  tor 
producing  aud  storing  acetylene  gas.  Complete  Specifica- 
tion. Filed  Oct.  23.  Date  applied  for  April  14,  1896, 
being  date  of  application  in  France. 

23.51I2.  (i.  Trouve.  An  acetylene  lamp.  Complete 
Specification.  Filed  Oct.  23.  Date  applied  for  May  11, 
1896,  being  date  of  application  in  b'ranci 

23,595.  E.  Theisen.  Improvements  in  purifying  gases 
or  vapours  and  gaining  by-products  therefrom,  and  in 
subjecting  gases  >>r  vapours  to  the  action  of  solid  or  liquid 
substances,  and  the  converse  In  mean-  ol  centrifugal 
action,  and  apparatus  therefor.  Complete  Specification. 
Oct  23. 

28.669.  II.  E.  Oving.  Improved  process  and  apparatus 
for  the  production  and  treatment  of  acetylene  gas. 
Oct.  24. 

23.670.  II.  K.  living.  Improvements  in  cr  relating  to 
the  treatment  of  acetj  lene  or  Other  gas  for  lighting,  heating, 
or  other  purposes,     t  lot.  2  t. 

23,701.  II-  Lane  and  B.  T.L.Thomson.  Improvements 
in  the  production  of  gas  from  petroleum  and  heavy  oils  for 
lighting  and  heating  purposes,  and  in  apparatus  therefor. 
Oct.  24. 

23,752.  W.  <T.  Mackenzie.  Improvements  iu  apparatus 
for  generating  acetylene  gas.    Oct.  20. 
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23,812.  R.  Haddan. — From  H.  Colberg.  Improved  ap- 
paratus for  the  automatic  production  of  acetylene  gas. 
Complete  Specification.     Oct.  26. 

24,064.  S.  H.  Crocker.  Improvements  in  mantles  for 
incandescent  light.     Oct.  28. 

24,120.  A.  J.  Boult. — From  A.  Vandenberghe  and 
A.  Gardeur.  Improvements  in  or  relating  to  the  production 
of  acetylene  gas.     Oct.  29. 

24,208.  D.  M.  Hughes.  Improvements  in  incandescence 
burners  adapted  for  consuming  oil-pis.     I  let.  30. 

24.274.  R.  Turr.  Improvements  in  apparatus  for  the 
production  and  combustion  of  acetylene  gas.  Complete 
Specification.     Oct.  30. 

24,344.  II.  V.  R.  Reed.  Improvements  in  means  for 
charging  bottles  and  other  vessels  with  compressed  pises. 
Oct.  31. 

24,378.  G.  Severac.  Improvements  in  acetylene  gas 
lamps  and  generators.     Oct.  31. 

24,411.  F.  S.  Cripps.  Improvements  in  the  manufacture 
of  illuminating  gas.     Nov.  2. 

24,414.  A.  J.  Smith  and  A.  G.  Smith.  An  improved 
automatic  acetylene  gas  generator.     Nov.  2. 

24,440.  1'.  de  Kesener  and  H.  I,.  A.  Luehaire.  Improve- 
ments in  apparatus  for  the  manufacture  of  acetylene. 
Filed  Nov.  2.  Date  applied  for  June  S,  1896,  being  date 
of  application  in  France. 

24.55S.  H.  H.  Lake.— From  V.  Hanotier  and  G.  Hostelet. 
Improvements  in  lamps  adapted  for  producing  and  burning 
acetylene  gas.     Nov.  3. 

24,611.  A.  Kay.  Improvements  in  portable  apparatus 
for  generating  and  storing  acetylene  gas.     Nov.  I. 

24,809.  A.  Schoenemann.  Improvements  in  drying  peat. 
Complete  Specification.     Nov.  .">. 

25,194.  J.  Byrom.  Improvements  in  apparatus  and 
valves  for  the  generation  and  storage  of  acetylene  gas. 
Nov.  10. 

25,224.  I.  N.  V.  Bablou.  Improvements  in  the  pro- 
duction of  acetylene  gas  and  in  apparatus  therefor. 
Nov.  10. 

25,236.  E.  Chesney,  L.  Pillion,  and  C.  Bertolus.  Im- 
provements in  apparatus  for  automatically  producing  and 
storing  acetylene.  Nov.  10.  Date  applied  for  May  9, 
1896,  being  date  of  application  in  France. 

25,339.  T.  B.  Younger.  Improvements  relating  to  the 
manufacture  of  gas  and  coke.     Nov.  1 1 . 

25,48S.  A.  Foamier.  Improved  apparatus  for  the  pro- 
duction of  acetylene  gas.     Nov.  12. 

25,498.  A.  I.  Van  Vriesland.  Improved  process  and 
apparatus  for  producing  gas  or  vapour  from  air  and  liquid 
hydrocarbons.     Complete  Specification.     Nov.  13. 

25,695.  V.  B.  Lewes.     Improvements  in  the  manufacture 


Complete  Specifications  Acceptep. 

1895. 
22,915.  R.  F.   Strong.     Manufacture  of  coal  briquettes. 
Nov.  4. 

23,051.  O.  Heimann.  New  process  for  making  porous 
coke.     Oct.  28. 

23,436.  J.  Y.  Johnson.— From  The,  Badische  Anilin  and 
Soda  Fabrik.  Apparatus  for  refining  crude  petroleum  and 
analogous  oils  by  means  of  fuming  sulphuric  acid.    Nov.  18. 

23,639.  T.  Birnbaum.  Apparatus  for  burning  illumi- 
nating gas.     Oct.  28. 

24,689.  C.  J.  Yarnold.  Manufacture  of  ozone,  and 
apparatus  therefor.     Nov.  11. 

24,381.  L.  Denayrouze.  Method  and  apparatus  for 
charging  air  with  combustible  matter  and  applying  it  for 
illuminating.     Nov.  18. 

24,384.  S.  Cutler.  Improved  oil  atomiser  for  gas 
carburetters.     Oct.  28. 

24,505.  A.  Taylor  and  W.  S.  Taylor.  Mantles  for  in- 
candescent gas  lighting.     Nov.  11. 


1896. 

1750.  J.  ('.  Mrwburn. — From  La  Societe  Anonyme  du 
Combustible.  Manufacture  of  fuel  briquettes  or  blocks. 
Nov.  11. 

5336.  R.  Lavender  and  W.  Tice.  Appliances  for  in- 
creasing the  illuminating  power  of  gas  under  combustion. 
Nov.  11.       ■ 

12,628.  A.  Bryce.     A  universal  fuel  injector.     Nov.  18. 

14,009.  E.  Fatham.  Means  for  obtaining  light  and  heat. 
Nov.  18. 

14,213.  A.  Peugeot.  A  new  system  of  air  carburetter. 
Nov.  IS. 

16,541.  M.  Ekeuberg.  Manufacture  of  solidified  petro- 
leum.    Oct.  28. 

16,735.  S.  Marcus.  Burners  for  gasifying  and  burning 
hydrocarbons,  chiefly  designed  for  the  production  of  light 
by  incandescence.     Oct.  28. 

19,957.  H.  AVellstein.  Process  of  manufacturing  mantles 
for  incandescent  burners.     Nov.  4. 

19,973,   P.  Bode.     Incandescent  gas  burners.     Oct.  28. 

20,602.  W.  B.  Rickman.— From  J.  Pintsh.  Apparatus 
for  the  production  of  acetylene  gas.     Nov.  4. 

20,903.  Y.  Sardi.  Apparatus  for  the  manufacture  of 
aeet\  lenc  gas.     Oct.  28. 

21,267.  G.  Lowenberg.  Composition  to  be  used  in  the 
manufacture  of  glow  bodies  for  incandescent  lamps. 
Nov.. 11. 

21,468.  S.  Kon.     Generators  for  acetylene  gas.     Nov.  4. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Application. 
23,649.  J.  Meikle.     Improvements  in  obtaining  benzene, 
toluene,  and  other  products   from   mineral  oils   and   liquid 
tars.     (  >ct.  24. 

Complete  Specification  Accepted. 
1896. 
8718.  E.  Morrice.     Nathaline.     Nov.  11. 

IV.— COLOURING  MATTERS  and  DYES. 

Applications. 

23,175.  O.  Imray. — From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Pruning.  Manufacture  of  new  violet 
inono-azo  .  he-tuffs  for  wool  dyeing  a  fast  brown  by  oxidation 
with  chrome.     Oct.  19. 

23.35S.  J.  Grossmann.  Improvements  in  the  manufacture 
and  preservation  of  white  indigo.     Oct.  21. 

23,554.  T.  A.  Myers.  Improvements  in  the  manufacture 
and  packing  of  blue  for  laundry  purposes,  liquid  dyes,  and 
other  liquids.     Oct.  23. 

24,134.  S.  Pitt. — From  L.  Cassella  and  Co.  Introduction 
of  a  blur  dyestuff  suitable  for  dyeing  wool.     Oct.  29. 

24,408.  1.  Levinstein  and  Levinstein,  Lim.  Production 
of  a  new  colour  base  and  of  colouring  matters  therefrom. 
Nov.  2. 

25,128.  O.  Imray.  —  From  The  Society  of  Chemical 
Industry  in  Hasle.  Manufacture  of  new  colouring  matters 
dyeing  from  blue-green  to  blue,  and  of  new  chloro-deriva- 
tives  and  sulphonic  derivatives  of  benzoic  aldehyde  there- 
for.    Complete  Specification.    Nov.  9. 

25,  269.  J.  F.  Schillis  and  P.  Teichmann.  The  crown 
liquid  blueing.     Nov.  10. 

25,592.  C.  W.  Anderson,  II.  Benjamin,  and  J.  Mendess. 
An  improved  liquid  compound  for  dyeing  purposes,  also 
applicable  for  detergent,  purifying,  and  disinfecting  purposes. 
Nov.  13. 

Complete  Specifications  Accepted. 

1895. 
22,417.  H.E.Newton. — From  The  Farbenfabriken  vormals 
F.  Bayer  and  Co.  The  manufacture  or  production  of  dyestuffs 
for  cotton.     Oct.  28. 
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24,194.  <i.  B.  Ellis.— From  La  SochSte  Chimique  des 
(Jsiues  dn  Rhone,  aociennement  (i.  P.  Monnet  et  Cartier. 
Production  cf  para-nitro-phenetol  and  ortho-nitrotoluene- 
pai  i     : . i ■ ! '  ■  . i ■   acid.     Nov.  !. 

189G. 

2190.  C.  I).  Ali el.— From  The  Action  Gesellschaft  fiir 
Anilin  Fabrikation.  Manufacture  of  direct-dyeing  azo 
colouring  matters.     Nov.  18. 

19,516.  0.  Imray.  —  From  The  Society  of  Chemical  In- 
dustry in  Basle.  Manufacture  of  colouring  matters  of  the 
group  of  the  rhodaminos  and  of  rhodol.     <  >et.  23. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc. 

Applications. 

23,259.  FT.  K.  Tompkins.  Improvements  in  the  manu- 
facture of  artificial  silk.     Oct.  20. 

23,427.  C.  J-  Dear.  A  machine  relating  to  the  decorti 
ration  of  ramie  and  other  fibrous  plants.     Oct.  22. 

23,693.  T.  Ferguson.  A  liquid  for  blueing  and  clearing 
varus  and  cloth  manufactured  from  flax,  hemp,  cotton,  silk, 
ramie,  and  other  fibres,     (let.  24. 

25,302.  V.  Bona.  Improvements  in  the  manufacture  of 
textile  fabrics.     Complete  .Specification.     Nov.  11. 

Complete  Specifications  Accepted. 
189.r». 

22,183.  G.  E.  Wright  and  W  Monk.  Method  and 
apparatus  for  cleansing  and  recovering  grease  and  oil  from 
cotton  and  other  waste  anil  wool.     Nov.  IS. 

14,760.  G.  C.  Dymoud. — From  Erste  Deutsche  Patent- 
Linolium-Fahrik.  Improved  calendering  machine  for  the 
production  of  running  linoleum  with  inlaid  coloured  strips. 
Oct.  28. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

23,635.  E.  Makin,  jun.  Improvements  in  connection  with 
kiers  and  like  vessels  for  bleaching,  dyeing,  and  similarly 
treating  textile  materials,  yarns,  and  fabrics.     Oct.  24. 

23,718.  II.  Bentley.  Improvements  in  apparatus  for 
scouring  and  dyeing  hanks  of  yarn  or  fibrous  material. 
( let.  20. 

23,741.  A.  Liebmann  and  W.  Kerr.  Improvements  in 
the  methods  or  means  for  mordanting  varus,  threads, 
fabrics,  and  other  materials  composed  of  fibres  having  a 
vegetable  origin.     Oct.  2G. 

23,7'.i7.  M.  Beraud  and  A.  Lautmann.  Improvements  in 
dyeing  fabrics.     (Jet.  26. 

24,028.  10.  Bentz  and  F.  J.  Farrell.  New  or  improved 
methods  of  dyeing  animal  fibres  in  a  manufactured,  partly 
manufactured,  or  unmanufactured  state.    Nov.  4. 

25,348.  O.  Imray.  —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Braining.  A  method  of  dyeing  wool 
with  mordant  dyestuffs  in  a  single  bath.     Nov.  11. 

25,492.  W.  Watson  and  Co.,  l.im.,  and  E.  Iieutz.  A 
new  or  improved  method  of  fixing  on  cotton  fabrics  basic 
oxy-azo  colouring  matters  produced  on  the  fibre.     Nov.    12. 

25,581.  F..  .1.  Stewart.  Improvements  in  dyeing. 
Nov.  13. 

Complete  Specifications  Accepted. 
1895. 
22,185.   M-    II.    Smallwood.       Apparatus    for     bleaching 
washing,  dyeing,  and  drying  yarn  in  the  eop.     ( let.  28. 

28,466,  (J.  White.  An  improvement  in  drying  spot, 
random,  or  any  other  parti-eoloured  dyed  yarns.     ( let.  28. 

1896. 
1375.  J.  Berry.     Printing  waterproof  fabrics   and  appa- 
ratus therefor.     Nov.  11. 


VII.— ACIDS,  ALKALIS,  and  SALTS. 
Applications. 

23,245.  J.  Pattison.  Improved  ammoniacal  compounds, 
(let.  20. 

23,389.  M.  Sandeeki.  A  new  process  of  extracting 
carbonate  of  zinc  from  calamines.    Oct.  21. 

23,391.  J.  W.  Vox.  An  improvement  in  the  treatment 
of  brine  for  the  manufacture  of  table  salt.     (let.  21. 

23,614.  J.  W.  Weston  and  T.  I.  Weston.  Improvements 
in  the  manufacture  of  salt  from  brine  and  in  apparatus 
therefor.     ( >et.  23. 

23,854.    1'.    M.    Spence,    [>.    I).   Spence,  and    A.    Shearer. 
Improvements  in  the  m  mufacture  of  alumina  and  carboi 
of  soda.     ( let.  27. 

24,573.  ('.  Hoepfner.  Production  of  chl  iride  of  zinc 
and  chlorine.     Nov.  3. 

25,100.  A.Schmidt.     Process  for   purifying  erode  acetic 

acid.     Complete  Specification.     Nov.  9. 

25,273,  T.  .1.  V'ick  and  ('.  ('.Askew.  Perfected  table 
salt.     Nov.  1 1. 

Complete  Specifications  AccEPTEr. 
1895. 
22,715.  R.   England.      Concentration   of  sulphuric   acid. 
Oct.  28. 

22,765.  F.  G.  Powell.  A.  Powell,  M.  E.  W.  Powell,  and 
Et.  li.  It.  Powell.     Manufacture  of  vinegir.     Nov.  4. 

1896. 

75.   W.  W.  R.  Warn  and  L.  !•".  King.      .See  Cla<s  I. 

17.4ss.  A.  Kumpf miller  and  E.  Schultgen.  Evaporation 
and  concentration  of  solutions  of  salts.     Nov.  4. 

20,598.  .T.  A.  Deuther.  Improvements  in  and  relating 
to  calcium  carbide  and  tin  treatment  of  the  same  to  form  a 
uniform  composition.     Nov.  11. 

VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

23.102.  II.  II.  Lake. — From  .1.  E.  Winzer.  Improve- 
ments in  and  relatiing  to  the  burning  and  enamelling  of 
earthenware  and  porcelain  goods  in  kilns  or  ovens.  ( let.  21. 

23.724.  .1.  Morton.  Improvements  in  the  method  of  and 
means  for  manufacturing  glazed  bricks,     (let.  26. 

23.725.  .1.  Morton.  A  new  or  improved  method  of  and 
means  for  manufacturing  glazed  bricks.    Oct.  20. 

23.su.  W.  U.  Godwin  and  T.  Pickerill.  Improvements 
in  slabbing  tiles,  mosaics,  and  other  similar  appliances. 
Complete  Specification.     <  let.  26. 

23,863.  G.  Boult.  Improved  method  or  process  ol 
treating  decorated  ceramic  ware  for  obviating  the  passing  of 
such  ware  through  a   hardening-on  kiln.     (  let.  27. 

24,033.  J.Jacques,  A',  i:  McCalla,  and  J.  Nicholson, 
Improvements  in  the  manufacture  of  articles  in  glass,  tile, 
pottery,  metals,  and  like  substances  by  a  process  for  pro- 
ilucing  thereon  letter-,  figures,  or  designs  in  permanent 
colours.     Oct.  28. 

24,095.  .1.  W.  Knights.  An  improved  method  of  making 
coloilred  tiles  for  floors  or  building  purposes,     (let.  29. 

24,249.  J.Aynsley.  Improved  means  for  preventing  the 
clinking  or  cracking  of  pottery  ware  in  course  of  tiring. 
Oct.  30. 

26.  A-  J.  Boult. — From  P.  A.  J.  Gasse.  Improve- 
ments in  or  relating  to  the  decorating  of  earthenware, 
china,  glass,  tiles,  bricks,  and  the  like.      Nov.  1 1. 

25,665.  J.  Dlicketl  and  Son,  l.im..  .1.  lhiekett,  and  .(.  W. 

Bullock.      Improvements   in   the   construction   of   muffled 
and  semi  muffled  kilns  for  burning  biscuit  and  glazed  ware. 

Nov.   14. 

Complete  Specifications  Accepted. 
1895. 
22,054.  .1     Gordon.      Glazing  bricks,  tiles,    and    other 
surfaces,     (let.  28. 
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24,286.  A  J.  Boult. — From  La  Societe  Anonvme  Beige 
pour  la  Fabrik  des  Emaux  artistiques.  Manufacture  of 
glass.     Nov.  4. 

24,907.  J.  Phillipps.     See  Clas9  IX. 

1896. 

177.  The  Worcester  Royal  Porcelain  Company,  Lim., 
andE.  P.  Evans,  and  C.  F.  Binns.  Manufacture  of  plates 
and  other  similar  articles  of  pottery  or  earthenware.  Nov.  4. 

19,123.  II.  Kunze.  Improved  printing  process  for  pro- 
ducing metallic  decorations  on  earthenware,  glass,  and  the 
like.     Nov.  11. 

21,762.  D.  Laffan,  G.  Moore,  and  T.  J.  Glynn.  Appa- 
ratus for  blowing  or  forming  bottles  and  other  glassware. 
Nov.  18. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

23,244.  L.  A.  Smart  and  H.  Robertson.  Improvements 
in  cement  compositions  for  application  in  steel  and  iron  ships 
and  otherwise.     Oct.  20. 

23,360.  R.  Walker.  Improvements  in  the  manufacture 
of  artificial  stone  blocks  and  building  concrete  walls  there- 
with.    Oct.  21. 

24,242.  A.  Clery.  Improvements  in  the  manufacture  of 
artificial  stone.     Complete  Specification.     Oct.  30. 

24,711.  R.  Hunter.  Improvements  in  the  manufacture  of 
finely  pulverised  substances  for  use  in  the  production  of 
Portland  cement,  pigments,  and  the  like.     Nov.  5. 

24,902.  A.  Gries.  Improvements  in  and  relating  to  the 
production  of  slabs  or  such  like  tor  building  and  other 
purposes.     Complete  Specification.     Nov.  6. 

25,103.  J.  E.  Whiting.  Improvements  in  the  processes 
for  preserving  timber  and  other  organic  products  or  sub- 
stances by  subjection  to  hot  compressed  air.     Nov.  9. 

25,132.  S.  W.  Margetts  and  .1.  Cuthbert.  An  improved 
machine  for  grinding  cement,  clinker,  and  other  hard  sub- 
stances.    Nov.  9. 

25,292.  C.  Craig  and  G.  K.  Craig.  Improved  forms  of 
building  blocks  and  method  of  using  same.     Nov.  11. 

Complete  Specifications  Accepted. 
1895. 

23,7  73.  M.  M.  Dessau.  Paving  blocks  and  slabs. 
Nov.  IS. 

24,907.  J.  Phillips.  Continuous  kilns  for  burning  bricks, 
tiles,  terra-cotta,  lime,  &e.     Nov.  4. 

1896. 

759.  G.  R.  Hislop.  Apparatus  for  revivifying  spent 
limes,  and  for  calcining  cements  and  ores,  or  like  materials. 
Nov.  18. 

17,830.  J.  Foster.  Construction  of  kilns  'Jot  burning 
limestone,  cement,  and  other  similar  material.     Oct.  28. 

X.— METALLURGY,  MINING,  Etc. 
Applications. 

23,275.  E.  B.  Parnell,  A.  Smith,  and  C.  E.  Monkhouse. 
Improvements  in  or  relatiug  to  the  treatment  of  ores  and 
in  apparatus  therefor.     Oct.  20. 

23,470.  B.  E.  Chaster.  Improvements  in  extracting 
gold  and  platinum  from  ores  or  substances  containing  same. 
Oct.  22. 

23,597.  B.  H.  Thwaite  and  F.  L.  Gardner.  Improve- 
ments in  the  method  of  working  iron  blast  furnaces  so  as 
to  utilise  the  gases  evolved  for  producing  motive  power. 
Oct.  23. 

23,788.  H.  E.  Fry  and  N.  G.  Hackney.  Improvements 
in  the  treatment  of  slags  and  ores  containing  zinc.     Oct.  26. 

23,817.  B.  Meyer.  Improvements  in  the  treatment  of 
weldable  iron.     Complete  Specification.     Oct.  26. 


23,836.  G.  A.  Dick.  Improvements  in  means  or  appa- 
ratus employed  in  the  manufacture  of  wire  rods  or  liars 
from  various  copper  alloys  and  other  metals.     Oct.  27. 

23,954.  J.  Y.  Johnson. — From  J.  J.  Deeble.  Improve- 
ments in  apparatus  for  use  in  the  extraction  of  gold  from 
auriferous  material  by  the  aid  of  chemical  solvents.  Com- 
plete Specification.     Oct.  27. 

23,958.  G.  W.  Petersson.  Process  of  manufacturing 
briquettes  of  iron  ore  or  other  iron  compounds  and  bri- 
quettes thus  made.  Complete  Specification.  Filed  Oct.  27. 
Date  applied  for  March  27,  1896,  being  date  of  application 
in  Sweden. 

24,053.  S.  O.  Cowper-Coles.  Improvements  in  or  con- 
nected with  means  for  separating  gold  or  other  metals  from 
solutions  thereof.     Oct.  28. 

24,233.  S.  Neffgen.  Improvements  relating  to  processes 
and  materials  for  treating  poor  iron  and  other  ores  and 
residues  previous  to  the  extraction  of  metal  in  the  furnace. 
Oct.  30. 

2  4,243.  G.  J.  Atkins.  Improvements  in  the  treatment 
of  ores,  tailings,  slimes,  sands,  and  the  like  for  the  separa- 
tion of  metal  therefrom.     Oct.  30. 

24,244.  G.  .1.  Atkins.  Improvements  in  the  recovery  of 
metals  from  solutions  of  their  salts  by  substitution  and 
precipitation.     Oct.  30. 

24,417.  B.  C.  Molloy.  Improvements  in  extracting  gold 
and  silver  from  ores  and  compounds.     Nov.  2. 

24,657.  R.  F.  Strong.  Improvements  in  the  treatment 
of  ores  for  the  production  of  iron,  steel,  and  other  metals. 
Nov.  4. 

24,673.  C.  Jennings. — From  A.  F.  Crosse.  An  improve- 
ment in  the  recovery  of  gold  and  silver  from  cyanide 
solutions  containing  the  same.     Nov.  4. 

24,703.  R.  A.  Hadfield.  Improvements  in  the  manufac- 
ture of  iron  alloys.     Nov.  4. 

24,705.  R.  A.  Hadfield.  Improvements  in  the  manufac- 
ture or  production  of  metallic  alloys.     Nov.  4. 

25,045.  J.  R.  Vellacott.  Improved  process  for  preventing 
any  desired  portions  of  iron  or  mild  steel  articles  from  bera" 
carbonised  while  the  whole  article  is  exposed  to  the  action 
of  carbonising  agents  while  hot.     Nov.  7. 

25,133.  A.  Macdouald.     See  Class  XIII. 

25,250.  W.  E.  Pedley.  Improvements  in  apparatus  for 
subjecting  ores  or  other  matters  to  heat  or  to  the  action  of 
gases  or  liquids.     Nov.  10. 

25,375.  S.  O.  Cowpcr-Coles.  Improvements  in  the  re- 
covery of  zinc,  or  of  zinc  and  other  metals,  from  zinc  ores 
Nov.  11. 

25.461.  W.  P.  Thompson. — From  La  Societe  Civile 
d'Ktudes  du  Syndicat  de  l'Acier  Gerard.  Improvements  in 
the  manufacture  of  steel.     Xov.  12. 

25.462.  W.  P.  Thompson.— From  La  Societe  Civile 
d'Etudes  du  Syndicat  de  l'Acier  Gerard.  Improvements  in 
the  pulverisation  of  metals  with  a  view  to  the  manufacture 
of  steel  and  for  other  purposes.     Nov.  12. 

25,611.  H.Maxim.  An  improved  method  and  apparatus 
more  especially  intended  for  manufacturing  calcium  carbide 
audfor  the  reduction  of  metals  from  their  oxides.     Nov.  13. 

25,721.  H.  H.  Lake. — From  M.  E.  Waldsteiu.  Improve- 
ments relating  to  the  extraction  of  metals  from  their  ore*. 
Nov.  14. 

Complete  Specifications  Accepted. 
1895. 

14.783.  E.  A.  Ashcroft.  Process  for  the  treatment  of 
metalliferous  ores  and  products.     Nov.  II. 

19.784.  J.  Jones.  A  twyer  for  the  better  distribution  of 
blast  in  blast  furnaces  and  cupolas.     Oct.  28. 

22,092.  C.  Mason.  Process  for  the  prevention  of  articles 
made  of  suitable  metals  or  alloys  rusting  after  they  are 
electro-plated.     Nov.  18. 

22,137.  W.  Woolf  and  J.  Andrews.  New  or  improved 
metallic  alloy,  and  process  for  producing  same.     Oct.  28. 

22,727.  J.  Gjers.  Manufacture  of  cast  steel  and  homo- 
geneous  iron.     Nov.  18. 
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23,045.  J.  A.  Kendall.  Manufacture  of  sodium  and 
potassium.    •  let  28. 

23,343.  T.  Parker  and  .1.  Pullman.  Process  for  treating 
sulphide  on  s  containing  zinc  and  other  nietnls.     Oct  14. 

5.  I  .  Mond.  Apparatus  For  treating  nickel  ores, 
and  other  materials  containing  nickel,  with  carbon  mon- 
oxide, partly  applicable  to  other  purposes.     Nov.  1 1 . 

189G. 

12:>.  J.  Gjers.  Furnaces  for  the  manufacture  of  cast 
steel  and  homogeneous  iron.     Nov.  1 1. 

549.  W  Blackmore.  The  treatment  of  antimonial  and 
arsenical  ores,  materials,  or  furnace  products  containing 
gold,  silver,  or  platinum.     Nov.  18. 

19,8*!.  E.  Kischer  and  C.  G.  Penney.  Apparatus  for 
extracting  metals.     Nov.  11. 

•22,7 1  "j.    J.   W.   Clarke.      Amalgamating  apparatus  for 


XI.— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 

23,258.  H.  E.  Preston  and  C.  Simkius.  Improvements  in 
primary  electric  batteries.     Uct.  20. 

23.GG3.  P.  Garuti  and  R.  Pompili.  Mew  and  useful 
improvements  in  the  apparatus  lor  the  production  of  oxygen 
and  hydrogen  by  electrolysis  (System  Garuti).  Complete 
Specification.     Oct.  24. 

23,827.  E.  W.  Bonson.  Improvements  in  and  connected 
with  electrical  storage  batteries.     Oct.  27. 

-  -  18.  L.  Honig.  Insulating  compound.  Complete 
Specification.     Oct.  27. 

24.019.  L.  J.  II.  Rochatte.  Improvement  relating  to 
electric  1  latteries.  Filed  <  let.  2S.  Date  applied  for  April  21, 
1  396,  being  date  of  application  iu  France. 

24,473.  H.  Leitner.  Improvements  in  and  connected 
with  primary  and  secondary  galvanic  elements.     Nov.  2. 

25,036.  J.  L.  Dobell.  Improvements  in  or  connected 
with  electric  batteries.     Nov.  7. 

25,360.  F.  II.  Snyder.  Improvements  relating  to  the 
coating,  covering,  or  amalgamating  of  metals  with  metals, 
and  of  other  substances  with  metals,  and  other  materials  by 
the  aid  of  electricity,  and  to  apparatus  therefor.  Complete 
Specification.     Nov.  II. 

25,303.  II.  Woodward.  An  improved  electrode  for 
secondary  batteries.     Nov.  11. 

25,601.  J.  M.  Moffat.  Improvements  in  the  eells  or 
boxes  of  electric  batteries.    Nov.  13. 

25,631.  T.  Parker.      Improvements  in  the  means  employed 
iu   the  electrolytic  production  of  the  chlorates  of  sodium 
potassium.    Nov.  14. 

25,701.  J.  II.  May  and  F.  King.  Improvements  iu  or 
connected  with  secondary  batteries.     Nov.  14. 

Complete  Specifications  Accepted. 
1895. 

20,542.  G.    Bell    and   G.  W.  Bell.     Apparatus   l 
olytic  decomposition  of  brine.     Ncv.  4. 

22,142.   P.  Falle.      Improved  electric  battery.     Nov.  1 1 . 

22,233.   M.  Engl  and  F.  Wuste.     Improvements   in 
mulators   and   their  electrode  plates,   partly    applicabli 
]  lunar)  batteries.     Nov.  IS. 

17.  B.  Eeathfield  and  W.  S.  Raw-on.  Improve- 
ments connected  with  the  electrical  deposition  of  zinc. 
Nov.  11. 

1896. 

557.  R.  Collins  and  F.  Cogan,  Electric  batteries. 
Nov.  is. 

nil.  W.  Ileraeus.  Electrodes  for  eleetroljtic.il  pur- 
poses     Oct  28. 

12,250.  C.  Marschner.  Plates  for  secondary  galvanic 
batteries  and  a  method  of  producing  the  same.     I  let.  28, 


15,129.  F.  W.  Golby.— From  O.  Arlt.     A  process  and 
apparatus  for  effecting  electrolysis.    <  let.  l's. 

19,301.  A.  Freiss.      Storage  batteries.      Oct.  2K. 
30,505.   II.  Imray.—  From  R.J.  W.  Grindle.      Electrodes 
I ary  voltaic  batteries.     Nov.  11. 

20.600.  J.  A.  Deuther.    Electrodes.     Nov.  11. 

20.601.  J.  A.  Deuther.     Electric  furnaces.     Nov.  11. 


XII.— FATS,  OILS,  and  SOAP. 
Applications. 

18,589a.  .1.  Hargreaves  and  It.  Armstrong.  Improve- 
ments in  the  manufacture  of  soap  and  in  the  method  of 
obtaining  glycerin  therefrom.  Nov.  10.  Date  claimed 
Aug.  22,  1  B96 

23,21fi.  P.  Vaucbey  and  J.  G.  D.  de  Miomandre.  Appa- 
ratus for  extracting  by  volatile  or  other  solvents  vegetable 
and  animal  fats  and  oils,  vegetable,  mineral,  and  animal 
waxes,  tannins,  pharmaceutical  products,  and  tinctures, 
balms,  and  resinous  products,  gums,  and  all  direct  essences 
of  whatever  kind.      Oct.  19. 

23,324,  Ct.  I!.  Redgrave.  An  improved  process  of 
oxidising  oils.     Oct.  21. 

24,090.  X.  II.  Uatcman.  A  new  or  improved  liquid 
soap.     Oct.  29. 

24.727.  F.  L.  Bartelt.  Improved  scap  or  washing 
compound.     Nov.  .">. 

24.728.  F.  L.  Bartelt     A  caustic  detergent.     Nov.  5. 
24,875.   \V.  McDonnell.     Improvements  in   or  connected 

with    and   apparatus   for   the   manufacture  of    margarine. 
Nov.  6. 

24,909.  G.  W.  Hansen.  Improvements  in  and  relating 
to  the  manufacture  of  waterproof  dubbing  tor  leather  and 
leather  goods.     Complete  Specification.     Nov.  6. 

25,050.  C.  Bauer.      Improvements  in  and  relating  I 
and  other  articles.     Nov.  9. 

25. 172.  . I.  Davidson.  Improvements  iu  the  manufacture 
of  fatty  matter  from  certain  animal  tissues.  Complete 
Specification.     Nov.  12. 

Complete  Specifications  Accepted. 
1S95. 


22,183.  G.  E.  Wright  and  W.  Monk.     See  Class  V. 
18,940.  F.  Sahlfeld.     A  processor  obtaining  sebacic 

from  wool  or  fulling  grease.     Ocl    -v. 


XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications. 

23,216.  P.  Vauchey  and  J.  tl.   0.  de  Miomandre      - 
I  lass  XII. 

23,221.  C.  0.  Weber.     Improvements  in  the  vulcanisa- 
tion of  india-rubber  and  gutta-percha.     Oct  20. 

I  i.  The  Noti  i  orrosive  Presen  ing  and  Fitv-L 
r.ut.t   Co.,  I.im  .   F.    White,  and  J.  Thomson.     1 
non-corrosive  preserving  and  fire-resisting  paint.    I 
Specification,     t  let  20. 

23,446.  K.  F.   Lindstram.     Lindstram's  i fonlirj 

position    for    preserving    and    protecting    wood,  irou,    an  I 
metallic  substances  under  water.     Oct.  22. 

23,700.  J.   Speir.       An    improved    preparation    or    com- 
position suitable  for  ase  as  n  substitute  for  linoleum  in 
rubber,  and  analogous  substances.     ( let.  2  I. 

2:;, 716.  II.  II.   Lake. —  From   G.  Hermegnies.     h 
ments  in  the  manufacture  of  zinc  white,     i  let.  !  I. 

24,318.  E.   A.  Longboltom.     A  new  or  improved  com- 
pi  an  1  lor  marking  sheep.     Oct.  31. 

21,711.  R.  Hunter.     S      Class   IX. 
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25,133.  A.  Macdonahi.  Improvements  in  the  manu- 
facture of  white  lead  pigment  and  in  the  separation  of 
metallic  lead  from  lead  sulphide.  Complete  Specification. 
Nov.  9. 

Complete  Specifications  Accepted. 

1895. 

21,083.  J.  McGillivray.  Preservative  coating  forrtetals. 
(let.  28. 

22,797.  W.  Howarth  and  A.  Marehbank.  A  new  or 
improved  blacking.     Oct.  28. 

23,909.  C.  D.  Ismay.  Manufacture  of  white  lead, 
Nov.  11. 

XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

23,742.  J.  T.  McQuina,  Improvements  in  and  connected 
with  tanning  hides,  skins,  and  the  like.     Oct.  20. 

•24,812.  A.  M.  Chirk.— From  Les  Fils  de  E.  1'.  Heinrich. 
An  improved  tanning  process.     Nov.  5. 

24,819.  II.  Meister.  Improvements  in  the  manufacture 
of  glue  and  gelatin  cakes.     Nov.  5. 

24.885.  L.  de  Banville,  .1.  F.  Roulleau,  and  I..  V.  Kanee- 
lant.  The  manufacture  of  a  substitute  for  leather  and  the 
like,  and  apparatus  for  use  therein.     Nov.  6. 

Complete  Specifications  Accepted. 

1895. 
10,305.  II.  Kiehes   and  YV.  Kiehes.     A   novel  and  quick 
process  in  preparing  skins  and  hides  and   making  them  into 
buff  or  oil  leather  in  less  than  24  hours.     Nov.  18. 

23,291.  W.Sander. — From  L.  Lessmann.  Improvement 
to  preserve  sole  leather  and  make  it  absolutely  water-tight. 
Nov.  4. 

1896. 

289.  J.  Hudson.     See  Class  XV. 


XV.— AGRICULTURE  and  MANURES,  Etc. 
Applications. 

24,770.  O.  Ileymann  and  A.  Nitsch.  Process  and  appa- 
ratus for  the  drying  and  disintegration  of  super-phosphates. 
Complete  Specification.    Nov.  5. 

24,879.  T.  Twynam.  Improvements  in  the  utilisation  of 
blast-furnace  slag  for  the  production  of  compounds  suitable 
for  use  in  agriculture  and  for  the  treatment  of  sewage 
effluent.     Nov.  6. 

Complete  Specifications  Accepted. 

1895. 

22,109.  W.  Barclay.  Process  for  the  production  of  blood 
and  slag  manure.     Nov.  11. 

189G. 

289.  J.  Hudson.  A  process  for  rendering  waste  leather 
soluble  and  applicable  as  a  manure.     Nov.  11. 


XVI.— SUGARS,  STARCHES,  GUMS,  Etc: 

Applications. 

23,318.  J.  Grosse.  Improvements  in  the  granulation  of 
erystallisable  liquids,  and  especially  of  the  by-products  of 
sugar  manufactute.     Complete  Specification.     Oct.  20. 

24,038.  F.  W.  (lolby.— From  J.  Hensel.  See  Class 
XVIII.  A. 

24,700.  li.  \V.  Macadam  and  W.  \V.  Macadam.  The 
extraction,  recovery,  and  manufacture  of  the  saccharine 
matters  in  cereals,  malted  or  otherwise,  with  their  subse- 
quent use  in  medical,  culinary,  domestic,  and  any  manufac- 


turing purposes  as  a  substitute  for  or  in  conjunction  with 
dextrose,  saccharose,  hcvulose.  and  such  sugars  as  arc 
commonly  called  grape  sugar.     Xov.  5. 

Complete  Specifications  Accepted. 

1895. 

22,859.  A.  Wold.  Extracting  sugar  from  its  solutions. 
Xov.  11. 

1896. 
1101.  M.  Sachs.     An  improved  process  fcr  treating  the 
by-products  of  sugar  works  and  sugar  refineries.     Nov.  18. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 
Applications. 

23,326.  S.  II.  Wright.  An  improved  method  of  dealing 
with  yeast  and  apparatus  therefor.     Oct.  21. 

24,945.  1!.  I).  Bailey.  The  extraction  of  tannin  and 
resins  from  hops  for  use  in  brewing  beer.     Nov.  7. 

Complete  Specifications  Accepted. 

189G. 

14,501.  A.  Moller.  Manufacture  of  sparkling  wine  and! 
apparatus  therefor.     Nov.  4. 

17,183.  A.  Lippke.  Process  for  the  preservation  of  beer. 
Xov.  1. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 
DISINFECTANTS 

Applications. 
A. — Foods. 

23,120.  W.  P.  Thompson. —  From  Kietz  and  Co.  Air 
improved  process  for  the  manufacture  of  strengthening  and 
flavouring  food  extracts.     Oct.  19. 

J'.Ul.  F.  Faulkner.  New  or  improved  manufacture  or 
production  of  a  substance  Suitable  for  use  as  food. 
Oct.  20. 

23,400.  H.  H.  Lake.— From  A.  Astolti  and  E.  Brugnatelli. 
An  improved  alimentarv  substance.  Complete  Specification 
Oct.  21. 

23,785.  W.  Luplau.  Improved  apparatus  for  use  in  the 
aeration  of  milk,  and  for  attachment  to  milk  cans  and  the 
like  receptacles.     Oct.  26. 

24,038.  F.  W.  Golby.— From  .1.  Hensel.  Prjcess  for 
the  production  of  a  food  of  a  high  nutritive  value  from  the 
molasses  of  raw  beet-sugar.  Complete  Speciticat:on. 
Oct.  28. 

24,195.  G.  Jackson.  An  improved  method  for  preserva- 
tion of  fish.     Oct.  30. 

24,587.  .1.  Carton,  M.  I].  G.  Finch-Hatton,  and  R.  Gartou. 
Improvements  in  the  treatment  of  grain  and  the  manufacture 
of  foodstuffs  therefrom.     Nov.  3. 

25,127.  G.  J.  Epstein.  Improvements  in  the  manufacture 
or  production  of  cocoa  and  chocolate.     X'ov.  9. 

25.204.  H.  D.  Perky.  Machines  lor  the  reduction  of 
cereals  and  other  products  to  useful, artistic,  and  convenient 
forms  for  food.     Complete  Specification.     Nov.  10, 

25.205.  H.  D.  Perky.  Method  and  means  for  the 
reduction  of  grain  to  -thread-like  or  shredded  form,  and  for 
the  disposition  of  the  same  in  the  manufacture  of  biscuit 
and  other  forms  of  bread.  Complete  Specification. 
Nov.  Hi. 

B. — Sanitation. 

23,070.  S.  de  Petroff.  A  new  or  improved  method  for  the 
treatment  of  town  sewage  refuse  and  the  like,  for  the 
destruction  of  auimalcuhe  and  the  production  of  a  fertilising 
compound.     Complete  Specification,     (let.  24. 

24,833.  13.  Walker.  The  Walker  process  for  treating 
sewage  sludge.     Nov.  6. 

25,708.  B.  H.  Scheibler.  New  or  improved  apparatus 
forthe  carbonisiDgof  rags.  Complete  Specification.   Xov.  1 '. 
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C. — Disinfectants. 
'2  i,4lii.    K.   Domergue.      A    composition    for  preserving 
vines  ami  fruit  trees  from  the  attacks  of  insects.    Nov.  2. 
25,592.  C.  W.  Anderson,  H.  Benjamin,  and  J.  Mendess. 

See  Class  IV. 

Complete  Specifications  Accepted. 
A.—  Foods. 
1895. 
28,989.  L.  P.  J.  Bevel  and  .1.  M.  Campagne.      An  im- 
proved process  for  the  preservation  of  meat,  6sh,  ami  other 
animal    substances,    and    the    manufacture    of    foodstuffs 
therefrom.     Nov.  11. 

18'JG. 

18,27").  L.  G.  Fagersten  and  C.  F.  I*.  Korssell.  Improved 
process  of  sterilising  or  pasteurising  milk  and  cream. 
Nov.  18. 

B. — Sanitation. 
1395. 

22,132.  II.  L.  Doulton  and  B.  Meldrum.  Process  and 
apparatus  for  purifying  water.     Nov.  4. 

22,502.  R.  H.  Beeves.  Improved  means  and  appliances 
for  the  treatment  of  sewage  at  precipitating  and  at  outfall 
works.     Nov.  IS. 

C. — Disinfectants. 
189G. 
20.24G.  II.   Hiscott.     The  manufacture   of  an  improved 
disinfectant  or  composition  for  antiseptic,  disinfecting,  sani- 
tary, and  other  purposes.     Nov.  (. 

20,792.  W.  O.  Quibell,  T.  O.  Quibell,  O.  Quibell,  and 
IV.  B.  B.  Quibell.     Sheep-dip  powder,     (tot.  2s. 

XIX.— PAPEB,  PASTKBOAED,  Etc. 
Applications. 

21,010.  D.  C.  Simpson.  A  new  or  improved  composition 
for  treating  paper,  cardboard,  wood,  or  other  materials  of  a 
similar  nature,  to  render  such  material  waterproof,  and  the 
markings  with  writing  inks  thereon  indelible.     Oct.  28. 

25,068.  D.  N.  Bertram  and  J.  Blaine.  Improvements 
in  and  relating  to  the  straining  of  pulp  in  paper-making 
nnd  like  machines.     Nov.  9. 

25,077.  F.  Willmot.  A  new  or  improved  process  of 
treating  paper  to  produce  a  washable  surface  for  temporary 
drawing,  sketching,  and  the  like.     Nov.  9. 

25,693.  W.  B.  Leachman.  Improvements  in  or  con- 
nected with  the  finishing  process  in  the  manufacture  of 
paper  and  in  apparatus  therefor.     Nov.  14. 

Complete  Specifications  Accepted. 
1895. 
22,625.  A.  Zimmermann. — From  The  <  Ihemische  Fnbrik 
auf  Aetien  vormals    E.   Sobering.     Manufacture  of    watcr- 
and grease-proof  paper.     Nov.  is. 

24,275.  T.  A.  Marshall. — From  G.  Smidth.  Separating 
iibres  from  the  waste  liquors  of  paper-making  machinery. 
Nov.  4. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 

ESSENCES,   jxd  EXTRACTS. 
Applications. 
-23,216.  P.  Vanchev  and  J.  G.  D.  de  Miomandre.     See 
Class  Ml. 

70.  J.  1'.  F.  von  Mering.    New  therapeutic  substance. 
benzyl-morphine.     Oct.  27. 


24,568.  A.  Blaile.  An  improved  process  for  the  manu- 
facture of  artificial  musk.     Nov.:!. 

24,799.  II.  E.  Newton.— From  The  Farbcnf  ibrikea 
vormals  1'.  Bayer  and  Co.  Improvements  in  the  production 
of  a  pharmaceutical  compound.     Nov.  5. 

-'."■.:: 7 7 .  \V.  Bevan.  Improvements  in  the  manufacture 
of  white  arsenic.     Nov.  11. 

Complete  Specifications  Accepted. 
1895. 

24,517.  O.  Imrav.  -  From  The  Farbwerke  vormals 
Meister,  Cuius,  and  liruiing.  Manufacture  of  bydroxj 
phena  ictine  salicylate.     « let.  28. 

189G. 

816.  E.   Durkopf.     An   improved   process   of   pro 
methyleneditannic  acids   from   formaldehyde   and    tannin. 
Oct.  28. 

21.o2i;.  \V.  I,.  Wise  — From  The  Ch  misehe  Fabrik  von 
Heyden  Gesellschftft  mit  beschraukter  II  il'tung.  Mini- 
facture  of  saccharine.     Nov.  11. 

XXL— PHOTOGBAPBY. 

Applications. 

24,555.  J.  Ewiug  and  T.  II.  Watson.  Improvements  in 
and  connected  with  photography.      Nov.  3. 

24,817.  C  C  Balston.     Chrorno-photography.      .\ 

Complete  Specifications  Accepted. 

1896. 

371.  A.  M.  Clark. — From  Lembach  and  Schleicher. 
Photographic  developers.     Nov.  is. 

20.080.  A.  C.  Edwards.  Mean-  or  apparatus  employed 
in  the  manufacture  of  photographic  films. 

80  187.  T.  C.  Marceau.  Producing  photographs  in 
relief.     Nov.  1 1. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

23.612.  W.  Hope.  Improvements  in  gunpowders  and 
other  explosives,      (let.  23. 

23.613.  W.  Hope.  Improvements  in  pellets  and  grains 
of  gunpowder  of  any  kind.      ( let  23. 

24,055.  A.  Brock.  Improvements  in  the  manufacture  of 
pyrotechnic  compounds.     Oct.  28. 

25,704.  A.  E.  Pike  and  \V.  II.  Thew.  Improvements  in 
and  in  the  manufacture  of  explosives  or  explosive  com- 
pounds.    Nov.  14. 

25,711.  C.  Mortierand  II.  A.  Sandon.  Improvements  in 
the  manufacture  of  gunpowder.  Complete  Specification. 
Nov.  1  l. 

Complete  Specification  Accepted. 
1896. 
22,120.   F.   A.    llalsen   and    \V.    C    Savage.      Smokeless 
gunpowder.     Nov.   11. 

PATENT   UNCLASSIFIABLE. 

Complete  Specification  Accbpted 

1896. 
24.163.  ],.  Grote.      Improved  process  of  manufacture  of 

mouldable    uia>s     from     asbestos     fibre    or    other     fibrous 
mat.  rial.     I  let,  28. 
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NOTICES. 

Collective  Index. 

A  collective  index,  embracing  the  whole  Journal  from 
the  Proceedings  of  the  First  Annual  General  Meeting,  1881, 
to  the  close  of  1895,  is  now  in  preparation,  and  will  be  ready- 
shortly.  It  will  contain  both  a  subject-matter  and  authors' 
names  portion,  and  will  be  a  volume  of  about  500  pages, 
uniform  in  size  with  the  Journal. 
The  prices  will  be  as  follows : — 

To  Members  (see  Rules  25  and  27)  and  Past 
Members  (see  Rule  30)  ;  Libraries,  Corpora- 
tions, and  Exchanges  on   the  Society's  List. 

Each  copy  10s. 

To  Subscribers „       \2$.  6d. 

To  others FJ  15,. 
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NOTES    ON   THE    SP<  »NT ANEOUS  OXIDATION  OF 
ALUMINIUM  IN  CONTACT  WITH  MERCURY. 

BY   H.    F.    HUNT    AND    L.    J.    STEELE,    A.I.E.E. 

Ouu  attention  was  first  drawn  to  this  subject  towards  the 
end  of  March  1895,  when  we  noticed  that  a  piece  of 
commercial  aluminium  which  had  been  standing  in  dirty 
mercury  for  several  days,  became  coated  with  a  white 
substance  of  an  extremely  light  and  fragile  nature. 

Owing  to  the  growing  use  of  aluminium  for  industrial 
purposes,  we  consider  the  matter  of  sufficient  interest  to 
warrant  our  publishing  the  following  results  of  our  own 
observations ;  and  in  order  to  make  this  paper  as  com- 
plete as  possible,  we  have  added  a  summary  of  the  chief 
facts  which  have  hitherto  been  published,  dealing  with  the 
influence  of  mercury  on  the  spontaneous  oxidation  of 
aluminium. 

We  found  that  the  formation  of  this  peculiar  white 
substance  alluded  to  above  could  be  made  to  occur  more 
rapidly  by  vigorously  rubbing  the  specimen  after  removing 
it  from  the  mercury.  The  aluminium  appears  at  first  to  be 
tarnished,  and  then  becomes  covered  with  a  whitish 
substance.  At  edges  or  corners,  and  along  scratches  on 
the  surface,  this  substance  is  denser  and  its  growth  more 
rapid  than  at  other  parts.  Curious  motions  aecompany 
the  growth,  and  the  fact  of  an  inorganic  substance  visibly 
growing  out  of  a  homogeneous  piece  of  metal  greatly 
increased  the  interest  of  the  phenomenon. 

Below  are  the  conditions  under  which  we  found  the 
substance  to  form  :  — 

1.  By  allowing  the  aluminium  to  stand  on  mercur}-, 
covered  with  a  thick  film  of  oxide.  In  this  case  the 
aluminium  does  not  visibly  amalgamate,  and  the  white 
formation  occurs  on  almost  all  parts  of  the  metal,  even 
where  not  directly  in  contact  with  the  mercury. 

2.  By  keeping  the  aluminium  beneath  dirty  mercury. 
It  was  found  on  removal  that  the  action  was  far  weaker 
than  in  the  previous  case. 

3.  By  standing  the  aluminium  on  distilled  mercury. 
The  white  substance  produced  in  this  case  was  so  slight  as 
to  be  scarcely  visible,  whilst  none  at  all  was  produced  by 
keeping  the  aluminium  submerged  under  distilled  mercury. 

4.  By  amalgamating  the  surface  of  the  aluminium  with 
mercury,  in  the  presence  of  either  potassium  cyanide,  or 
nitric  or  sulphuric  or  hydrochloric  acid,  or  by  the  presence 
of  sodium  amalgam.  The  white  concretions  resulting  from 
this  amalgamated  aluminium  are  thicker,  but  much  more 
uniform  in  their  growth,  than  those  resulting  by  leaving  the 
aluminium   on   a  film   of   mercurous   oxide,    as   described 


above.  But  one  does  not  get  such  curious  motions  from 
the  amalgam  as  from  aluminium  which  has  stood  on 
slightly  oxidised  mercury. 

When  examined  under  an  J-ineh  objective,  this  white 
substance  is  seen  to  consist  of  dendritic  masses  of  an 
apparently  homogeneous  material.  After  a  polished  surface 
of  aluminium  has  been  in  contact  or  rubbed  with  mercury 
and  then  allowed  to  oxidise  for  an  hour,  the  surface  when 
again  cleaned  is  seen  to  be  pitted  when  examined  under  the 
microscope.  An  examination  of  the  piece  of  aluminium 
used  in  this  experiment  revealed  very  small  traces  of  iron. 
This  phenomenon  has  been  obtained  with  as  pure  brands  of 
aluminium  as  could  be  commercially  obtained,  but  in  these 
cases  the  action  is  far  less  vigorous. 

The  result  of  an  analysis  gave  aluminium  as  the  only 
metal  present  in  this  white  material.  It  was  found  to  be 
soluble  in  dilute  acids  before  ignition,  but  after  ignition  to 
be  insoluble  even  in  concentrated  mineral  acids  ;  at  the  same 
time  it  underwent  a  loss  of  weight  compatible  with  that 
required  in  the  conversion  of  Al_,(OH)6  into  A1203 
(aluminium  hydrate  into  aluminium  oxide).  We  therefore 
concluded  that  the  white  substance  was  a  hydrate,  and  not 
a  mere  oxide  of  aluminium. 

One  of  our  first  experiments  was  to  find  out  whether  this 
aluminium  hydrate  would  form  under  oil.  Two  or  three 
different  kinds  of  oils  were  tried,  but  in  no  case  did  the 
hydrate  form  under  them. 

In  another  experiment  we  lowered  a  piece  of  aluminium 
foil,  previously  rubbed  with  sodium  amalgam,  into  a  jar  of 
moist  oxygen,  but  no  appreciable  increase  of  oxidation  was 
observed,  compared  with  a  similar  experiment  carried  out 
in  moist  air. 

On  immersing  a  piece  of  amalgamated  aluminium  in 
water,  we  found  that  a  very  floeculent  greyish  sediment  was 
formed.  When  dried,  this  sediment  turned  white  and 
proved  to  have  the  same  composition  as  the  white  hydrate 
of  the  previous  experiments.  During  the  formation  of  this 
grey  deposit,  which  in  some  cases  would  coatinue  for  '24 
hours  or  more,  there  was  a  continual  evolution  of  hydrogen 
gas. 

We  find  on  referring  to  previous  work  on  this  subject 
that  the  phenomenon  of  the  rapid  oxidation  of  aluminium 
after  being  rubbed  with  mercury  was  first  described  by 
CarlJehn  and  H.  Hinze  (Ber.  der  D.  Chem.  Gesell.,  Nov. 
12,  1874).  The  authors  of  that  paper  describe  accurately 
how  in  a  few  moments  masses  of  white  material  make  their 
appearance  and  grow  to  a  height  of  about  3  mm.  We 
have  frequently  obtained  it  15  mm.  and  more  in  height. 
Its  composition  there  is  given  as  almost  pure  alumina,  AM  >  . 
and  not  the  hydrate  as  found  by  us. 

In  Thorpe's  Dictionary  of  Chemistry,  we  find  it  stated 
that  pure  aluminium  combines  with  mercury,  although  not 
readily,  when  the  metals  are  heated  together  in  an  inert  gas 
such  as  carbonic  anhydride.  The  two  metals  combine 
rapidly  in  presence  of  alkalis.  The  amalgam  may  also  be 
prepared  by  electrolysis  of  mercuric  nitrate,  using  a 
negative  plate  of  aluminium  dipping  in  mercury. 

According  to  Hinze  (D.P.J.  227,  277),  this  oxidation  does 
not  take  place  in  dry  air,  and  is  due  to  galvanic  action  op 
the  water.  We  ourselves  are  inclined  to  support  this  view 
that  the  action  is  electrical.  Aluminium  becomes  covered 
with  alumina  when  pressed  against  moist  platinum,  and 
we  are  now  carrying  out  experiments  on  the  effect  of 
contact  between  aluminium  and  other  metals.  The  fact  of 
the  hydrate  forming  more  thickly  at  corners  and  edges, 
where  the  electrical  resistance  would  be  lowest,  tends  also 
to  support  the  theory  of  the  action  being  electrical:  We 
have,  indeed,  obtained  galvanometer  deflections  between 
the  aluminium  and  the  mercury,  but  we  do  not  base  much 
reliance  on  this  fact,  as  it  may  possibly  have  been  due  to 
other  causes. 

The  Ber.  1895,  28,  1323—1327  gives  an  account  of  the 
first  practical  application  of  amalgamated  aluminium.  It 
had  then  (1895)  been  known  for  some  years  that  amalga- 
mated aluminium  rapidly  decomposed  water,  but  mention 
is  made  in  that  paper  for  the  first  time  of  how  much  this 
amalgam  can  be  used  as  a  neutral  reducing  agent ;  for 
instance,  nitrobenzene  has  been  very  successfully  reduced 
to  aniline  in  aqueous  alcoholic  solution  by  this  method. 
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rapid  corrosion  of  aluminium  under  certain 
circumstances  has  thrown  some  doubt  on  the  successful  use 
of  this  metal  for  industiial  purposes.  Several  brands  and 
alloys  containing  small  percentages  of  manganese,  titanium, 
German  silver.  &c,  have  been  recommended  a~  being 
capable  of  thoroughly  withstanding  all  atmospheric  con- 
ditions, but  there  is  undoubtedly  room  for  investigation 
here.  Examples  of  the  corrosion  of  commercial  aluminium 
are  common  enough.  \s  an  instance  we  may  quote  an 
experiment  of  the  Sydney  University,  where  two  shallow 
aluminium  dishes  .'.  in.  thick  were  left  exposed  on  a 
housetop  for  .'i4  weeks.  The  surfaces  corroded  badly  and 
the  weight  of  the  dishes  increased  by  about  1  per  cent., 
doubtless  owing  to  the  formation' of  hydra  ted  oxide.  Then 
again  in  the  report  issued  last  year  on  the  Texas  torpedo 
boats  with  aluminium  fittings,  we  find  it  stated  that 
wherever  such  fixings  touched  the  salt  water,  holes  were 
c  aten  through,  and  even  those  on  deck  began  to  crumble  on 
account  of  the  salt  air.  I  hie  of  us  was  recently  told  by  the 
.  at  a  hospital  that  some  difficulty  had  been  expe- 
rienced in  the  use  of  aluminium  splints,  (•wing  to  a  whitish 
film  son. climes  forming  upon  them.  The  physician  had 
put  this  down  to  want  of  care  ou  the  part  of  his  assistants, 
and  did  not  suspect  that  the  pcivliloride  of  mercury,  used 
as  an  antiseptic,  had  any  connection  with  it. 

Both  English  and  French  navies  have  tried  aluminium 
as  a  means  of  lightening  their  torpedo  boats,  but  we 
fear  the  experiments  were  not  altogether  a  success.  Iu  one 
instance  an  aluminium  boat  was  chained  to  the  same  buoy 
as  another  boat  plated  with  copper;  the  galvanic  effect  in 
this  case  was  extraordinary.  The  English  torpedo 
destroyer  "Boxer"  has  had  its  aluminium  torpedo  tubes 
removed  owing  to  their  rapid  corrosion.  Numbers  of  other 
instances  could  be  cited  showing  the  deteriorating  effect  of 
salt  water  on  aluminium  ;  the  French  indeed  have  shown 
that  the  metal  loses  4  per  cent,  per  annum  of  its  weight  iti 
salt  water.  Aluminium  utensils  aie  now  coming  into 
rather  extensive  use.  notably  in  the  French  army,  anil  not 
very  much  trouble  has  been  experienced  by  corrosion, 
except  where  the  articles  have  been  washed  in  alkali  or 
where  the  metal  contained  impurities.  Aluminium,  when 
Unite  pure  and  thoroughly  homogeneous,  is  not  nearly  so 
liable  to  attack  as  that  containing  impurities  such  as  sodium. 
Pure  aluminium,  on  the  other  hand,  is  mechanically  so  much 
weaker  than  many  of  its  alloys  that  consideration  has  to  be 
taken  as  to  whether  the  metal  is  required  to  resist  stresses 
or  to  withstand  corrosion. 

Discussion. 

Mr,  O.  Gcttmann  wished  to  draw  attention  to  a  new 
experience  resulting  from  the  behaviour  of  aluminium  which 
w  a-  a  propos  to  the  facts  brought  before  them  by  the  authors. 
A  friend  of  his  bad  recently  used  large  aluminium  vessels 
for  the  purpose  of  nitrating  cellulose,  and  found  that, 
although  the  metal  was  attacked  hy  either  sulphuric  acid 
or  nitric  acid  alone,  it  was  not  appreciably  attacked  by  a 
mixture  of  the  two  acids,  and  had  in  fact  stood  the  work 
with  perfect  success  for  the  last  three  months. 

Mr.  1!.  Tkkvi.t  drew  attention  to  a  remarkable  effect 
produced  upon  a  plate  of  aluminium  when  brought  in 
contact  with  mercury  in  presence  of  a  weak  solution  of 
silver  nitrate  and  nitric  acid.  Afterabout  12  hours'  contact 
the  aluminium  swells  enormously,  and  splits  up  into  a 
hundred  or  more  exceedingly  thin  plates,  which  gives  the 
mas^  a  laminated  appearance.  I  hese  thin  plates  form  at 
the  same  time  the  boundaries  of  small  lenticular-shaped 
cavities,  from  which  a  constant  Btream  ol  gas  issues  so  long 
as  unoxidised  aluminium  remains  When  once  started  the 
oxidation  of  the  amalgamated  aluminium  proceeds  as  actively 
under  distilled  water  as  it  does  in  the  presence  of  the  silver 
nitrate  and  nitric  acid. 

With  regard  to  the  case  of  oxidation,  which  was  the 
subject  of  the  paper,  he  might  remark  that  it  had  been 
I  to  earlier  by  other  observers,  and  the  most 
successful  way  of  producing  the  effect  was  to  place  the 
piece  of  aluminium  in  a  flat  dish,  cover  with  a  strong 
solution  of  sulphate  of  zinc,  and  rub  the  aluminium  with 
the  mercury.  The  aluminium,  after  being  washed  and 
rapidly    dried    with    a    cloth,    would    oxidise    rapidly    and 


become  so  hot  as  to  be  unbearable  in  the  hand,  while  the 
growth  of  oxide  would  shoot  out  several  inches  in  the 
course  of  three  or  lour  minutes. 

The  behaviour  of  aluminium  with  copper  sulphate 
moistened  with  dilute  sulphuric  acid  was  interesting,  but 
for  some  icaso:    uncertain. 

A  Mi  Mr.i  r  observed   that   some   years  ago  he  ha 
aluminium    in    the    construction    of  electric    batteries  with 
precisely   the    same    re-nlt.       On    rubbing    the    metal   with 
corrosive  sublimate,   oxidation    immediately  took  place,  and 
so    the    use    of   aluminium    for    that    purpose   had  to   he 

abandoned. 

Mr.  ( i.  llr.iixi.i:  said  thai  i  exults  similar  to  those  obtained 
by  the  authors  had  been  described  in  the  Chemical  News 
in  or  about  the  yea;  1878.  In  fact  it  had  been  disc 
over  and  over  again.  The  action  of  the  aluminium  amalgam 
was  doubtless  similar  to  the  copper-zinc  couple  of  (Gladstone 
and  Tribe,  and,  like  the  latter,  it  might  be  found  to  be  practi- 
cally applicable  to  various  chemical  reactions. 

A  Membeb  asked  if  the  authors  had  proved  that  the 
white  substance  produced  was  a  hydrate.  It  was  stated 
in  the  paper  that  it  was  practically  a  hydrous  oxide,  but 
that  there  was  not  sufficient  water  present  to  hydrate  the 
whole. 

Mr.  Steele,  in  reply,  said  that  he  and  his  colleague  were 
quite  aware  that  work  bad  been  done  on  the  subject  before, 
but  they  having  found  that  the  action  was  accompanied  by 
the  phenomena  stated  in  their  paper,  thought  the  matter  of 
sufficient  interest  to  bring  before  the  Society.  They  had, 
with  the  aid  of  Mr.  Julian  Baker,  carried  out  several 
analyses  of  the  white  substance,  and  the  result  led  them,  iu 
every  case,  to  believe  that  it   was  a  hydrate. 

Mr.  O. Heiinek asked  d  they  bad  determined  the  amount 

of  water  given  off. 

Mr.  Steele  replied  that  some  recent  experiments  of 
theirs  had  fully  confirmed  the  view  that  the  substance 
under  consideration  was  a  hydrate  and  not  an  oxide. 
Mr.  Julian  L.  Baker,  to  whom  they  had  sent  samples  lor 
analysis,  had  reported  that  aluminium  was  the  only  metal 
present.  Before  ignition  the  substance  was  soluble  in 
dilute  hydrochloric,  acid,  but  afterwards  it  was  insoluble  in 
concentrated  hydrochloric  acid.  As  shown  by  the  following 
figures,  it  lost  during  ignition  an  amount  of  water  com- 
patible with  that  required  on  the  conversion  of  Aliiilli. 
into  A\X)3 : — 

(1.)  0-0898  grin,  of  substance,  dried  at  100°  C,  lost 
0"0323  grm.  when  ignited  over  a  blow-pipe  flame  iu  a 
platinum  crucible.  Iu  this  case  the  observed  loss  of  water 
was  35'9  per  cent., against  the  theoretical  :i4-6. 

(2.)  0*0520  grm.  of  another  sample,  also  dried  at  100  I  . 
lo.t  ii -01 99  grm..  or  38*4  per  cent.,  against  the  theoretical 
34  •  6. 

These  numbers  showed  that  they  were  dealing  with 
hydrate  of  aluminium,  Additional  proof  was  afforded  by 
the  behaviour  of  the  substance  towards  hydrocnloric  acid 
before  and  after  ignition. 
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SESSION  1896-97. 

Jan.  13th,  1897.  — Dr.  F.  Hurter  and  Dr.  Zahorski.  "On  tin- 
Efficiency  of  an  Electrolytic  Cell." 

Feb.  3rd.  is<i7. — Mr.  S.  Stein.  "Recent  Improvements  in  Sugar 
Refining." 


Meeting  held  Wednesday,  December  2«r/,  189G. 


DR.    C.     \.    KolIX    IN   THE    CHAIR. 


RESCUE   APPARATUS   FOR   USE    IN    NOXIOUS 
ATMOSPHERES. 

BY    ARTHTR    CAREY,    SI.Sl 

Towards  the  end  of  last  session  I  promised  to  read 
a  paper  before  this  Society  on  the  results  of  some  experi- 
ments conducted  by  the  United  Alkali  C<>.,  on  the  best 
practicable  means  of  avoiding  accidents  from  what  is 
popularly  known  as  "gassing  ;"  or  at  any  rate  of  preventing 
those  accidents  when  they  do  occur  from  having  fatal 
results. 

Since  that  time,  however,  the  ground  has  been  largely- 
cut  from  under  my  feet,  in  the  first  place  by  Mr.  Herman 
who  read  a  paper  before  this  Section  in  April  last  on  this 
same  subject,  and  in  the  second  by  the  publication  of  a 
very  excellent  article  in  the  Chemical  Trade  Journal,  of 
October  24th,  which  embodies  most  of  the  results  I  wished 
to  lay  before  you. 

All  that  is  left  for  me  to  do  this  evening  is  to  give  you, 
by  permission  of  the  Directors  of  the  United  Alkali  Co., 
an  account  of  the  steps  taken  by  them  to  meet  the  clauses 
contained  in  the  Special  Rules  for  Chemical  Works,  issuer] 
by  Her  Majesty's  Chief  Inspector  of  Factories  under 
clause  8  of  the  Factory  and  Workshops  Act  of  1891. 

The  clauses  in  these  special  rules  bearing  on  this  subject 
tire  the  following  : — 

Clause  No.  o.  "  Suitable  respirators  shall  be  provided  for 
the  use  of  the  workers  in  places  where  poisonous  gases  or 
injurious  dust  may  be  inhaled." 

Clause  A'o.  9.  "  Respirators  charged  with  moist  oxide  of 
iron  or  other  suitable  material  shall  be  kept  in  accessible 
places  ready  for  use  in  cases  of  emergency  arising  from  H,S 
or  other  poisonous  gas." 

These  two  clauses  refer  each  to  a  definite  use  of  a 
respirator;  No.  5  to  the  use  of  a  respirator  during  normal 
work ;  No.  9  to  the  use  of  a  respirator  in  cases  of  emergency, 
and  therefore  only  for  short  spaces  of  time. 

Nearly  two  years  ago  the  United  Alkali  Co.  instructed 
Messrs.  V.  C.  Driffield,  Percy  Bateson,  J.  Marsh,  and  myself 
to  investigate  the  subject  of  respirators  and  rescue  apparatus 
generally. 

In  accordance  with  the  conditions  of  work  in  the  United 
Alkali  Co.,  our  investigations  were  almost  exclusively 
directed  to  emergency  respirators  and  apparatus,  as  required 
under  clause  9  of  the  special  rules.  But  very  naturally 
many  of  the  facts  bearing  on  emergency  apparatus,  bear 
equally- on  apparatus  for  use  during  normal  work,  and,  as  a 
matter  of  fact,  we  eventually  came  to  the  conclusion  that 
with  a  very  slight  alteration  (which  I  will  explain  later),  the 
same  apparatus  is  applicable  to  both  cases. 

In  considering  the  question  of  the  best  emergency 
respirator  or  other  apparatus  to  enable  men  to  exist  without 
injury  in  a  noxious  atmosphere,  we  found  that  there  are 
three  main  points  to  be  weighed  :  — 

1.  Safety. 

2.  Rapidity  of  adjustment. 

3.  Minimum  interference  with  active  exertion  or  powers 
of  observation. 

We  further  found  that  all  appliances  for  this  purpose  may- 
be classed  under  three  heads: — 

(A.)  Those  which  purify  the  atmosphere  by  absorbing  its 
noxious  constituents. 

(B.)  Those  which  supply  fresh  air  from  outside. 

(C.)  Those  which  contain  in  themselves  the  oxygen 
necessary  to  maintain  life. 

Our  early  investigations  were  made  almost  entirely  on 
appliances  belonging  to  class  (A).  I  will  thereforedeal  with 
them  first. 


After  a  considerable  number  of  inquiries  and  experiments 
ive  selected  as  a  temporary  solution  of  the  difficulty  a 
modification  of  the  "  Zimmer  respirator." 

We  were  quite  aware  that  this  respirator  was,  for  our 
purpose,  not  completely  satisfactory,  but  we  did  not  realise 
how  far  it  was  from  approaching  to  the  first  "  desideratum  " 
of  a  respirator,  i.e.,  safety. 

I  personally  did  most  of  the  experiments  with  this  muzzle, 
and  I  made  the  very  serious  error  of  using  chlorin?  as  the 
"test  gas."  I  failed  to  realise  how  important  a  part  is 
played  in  the  efficiency  of  a  respirator  by  the  relative 
affinity  of  the  different  gases  for  even  the  most  powerful 
-absorbents. 

We  tried  various  absorbents,  anil  finally  selected  carefully 
ground  charcoal  saturated  with  caustic  soda  solution. 

As  a  practical  trial,  I  went  into  a  Weldon  B.  P.  Chamber, 
containing  flense  yellow  chlorine  (1 — 6  grs.  per  cub.  ft.) 
wearing  this  respirator  and  a  pair  ot  goggles,  and  remained 
in  for  several  minutes  without  inconvenience. 

In  our  modification  of  the  "Zimmer"  respirator  we 
abolished  the  outlet  valve  and  the  openiog  for  the  nose. 
We  also  made  the  respirator  oval  so  as  more  eloselv  to  tit 
the  face,  and  deepened  the  absorption  chamber. 

Shortly  after  this  we  made  some  experiments  at  the 
request  of  Mr.  Richmond,  Her  Majesty's  Inspector  of  Work- 
shops and  Factories  with  the  "  Tyndal  fire  helmet." 

In  this  and  in  out  later  experiments  we  were  assisted  by 
Mr.  Towers,  of  Widnes  who,  together  with  my  assistant, 
Mr.  J.  Betney,  performed  most  of  the  experiments. 

The  Tyndal  fire  helmets  are  fitted  with  an  absorption 
chamber  consisting  of  a  tin  cylinder  4  ins.  long  by  2£  ins. 
diameter  closed  at  each  end  by  wire  gauze. 

The  packing  of  this  cylinder  consists  chieflv  of  cotton- 
wool. Part  of  the  cotton-wool  is  saturated  ivith  glycerin, 
and  there  is  also  a  thin  layer  of  charcoal  and  another  of 
lime. 

Such  an  absorbent  is  absolutely  valueless  for  any  purpose 
but  that  of  a  dust  and  smoke  filter,  for  which  purpose  it 
was  originally  designed. 

\s  we  could  find  no  respirator  on  the  market  which  gave 
any  promise  of  being  suitable  for  our  purpose,  we  com- 
menced to  experiment  on  lines  of  our  own. 

We  considered  that  the  reason  for  our  former  failures 
was  chiefly  the  small  size  of  the  purification  chamber,  and 
that  granted  a  sufficiently  large  chamber,  i.e.,  granted  suffi- 
cient  time  of  contact,  there  was  no  reason  why  chemical 
absorbents  should  not  completeh  remove  all  traces  of  such 
gases  as  H.,S  and  C02. 

We  therefore  made  a  series  of  experiments,  starting  with 
a  large  absorber  and  gradually  decreasing  the  size,  in  order 
to  determine  the  minimum  dimensions  compatible  with 
efficiency. 

We  used  in  each  case  a  number  of  different  absorbents. 
ILS  was  our  test  gas,  and  was  collected  together  with  air 
in  varying  but  known  proportions  in  a  gas  holder  of  6  cubic 
feet  capacity.  The  gases  inthe  holder  were  tested  before 
and  after  each  experiment  ;  and  were  drawn  through  the 
purifier  to  be  tested  by  means  of  a  "Fletcher's  bellows 
aspirator,"  in  order  to  imitate,  as  nearly  as  possible,  the 
intermittent  character  of  ordinary  respiration. 

We  also,  as  nearly  as  we  could,  aspirated  the  gases  at 
about  the  rate  of  normal  respiration,  viz.,  about  one-third 
cubic  foot  per  minute.  The  exit  gases  were  tested  by  lead 
acetate  paper,  which  was  found  to  blacken  in  an  atmosphere 
containing  0-01  per  cent.  H.,S  by  vol.  We  further  found 
that  a  mouse  placed  in  an  atmosphere  containing  O'l 
per  cent.  H.S  by  vol.  became  insensible  in  about  sjx 
minutes,  but  recovered  again  in  fresh  air.  In  another 
experiment  a  mouse  placed  in  an  atmosphere  containing 
about  -05  per  cent.  H2S  showed  no  sj,rns  of  distress  after 
So  minutes. 

There  is  therefore  no  doubt  that  gas  which  will  not 
blacken  lead  paper  will  not  harm  men. 

The  only  two  absorbents  we  found  of  any  practical  use 
were  granulated  soda  lime  and  charcoal  saturated  with 
caustic  soda.  In  the  latter  case  we  found,  as  would  be 
expected,  that  the  absorptive  power  increased  with  the 
fineness  of  the  charcoal  and  with  the  per  cent,  of  Na.,0 
contained  in  it. 
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\\  e  tried  absorbers  of  the  following  dimensions  :— 
No.  I    with  a  capacity  of  138  cb.  ins. 
..    2  ..  „  31 


Xo.  :S   witb  a  capacity  of  2fi  cb.  ius. 
The  following  table  contains  the  results  : — 


Result. 


icity  «f 
irber. 


f.  I  aches 


188 
138 


P        ng  used. 


Chare  al  passed  through  r-inchmesl 
saturated  with   3"    Iwad.    caustic  soda 

- 

i  liarcoal  carghl   between  16  and  80  mesh 
9,  containing  1"       Na»<  I. 

ime 


Cubit  : 

1'api  r  Markened. 


;i  -      CO 


SI 
SI 
St 


~..,i  through  b  sieve, 

saturated  \vith30   Iwad.  caustic  solution. 

Charcoal  caught  between  16  and  60  mesh 

in      NnJ  >. 

mghl  between  SO  and    m  mesh 

.  containing  20     .  Nas'  >. 

Granulated  soda  lime 


lis-s 

L    it 


24-7 


II   v 


1-5 
A  mousi 
feet,  but  came  round  mi  fresh  air. 
9 

20 

78 

Not  blackened  at  1!  cubic  feet 

Elackencd  at  once. 

26 
26 


Charcoal  caught   between  20  and  40  mesh 

Vi.M. 

until  20  and  -m  mesh    f    15    ; 
tainii      '';       V'  ( '- 


12-5 
12'5 


12-5 
12"  S 


Packing  used  in  Tyudal  Fire  ll.hu,  t 

saturated  "it"  SO  Iwad.  causti  •  solution. 
Charcoal  caught  between  211  and  SO  mesh 

..  containing  20       Na^O. 
Granulated  soda  luue 


8 


A-  is  shown  by  the  table,  the  gases  used  were  not  of  a. 
uniform  strength,  and  in  order  to  get  rouehly  comparative 
figures  1  have  in  column  four  calculated  all  the  results  for 
a  gas  containing  1  percent.  1I,S  by  vol. 

There  does  not  appear  to  be  much  difference  between  the 
absorptive  power  of  the  granulated  soda  lime  and  the  very 
finely-divided  charcoal,  caught  between  a  20  and  a  60  mesh 
Bieve  ami  containing  26  per  ceut.  Nas<  (.  We  were  led, 
however,  to  choose  "the  charcoal  because  we  found  that, 
when  hot,  small  quantities  of  caustic  were  carried  over  from 
i  lime,  and  though,  of  course,  this  was  not  sufficient 
to  be  dangerous,  it  was  decidedly  unpleasant. 

I  must  mention  that  the  use  of  the  very  finely-divided 
charcoal  containing  a  high  percentage  of  \a,<  >.  was  the 
idea  of  Mr.  Towers,  who  prepared  ali  we  used  in  these 
experiments. 

Figures  1  and  '2  show  the  apparatus  which  was  adopted 
by  the  United  Alkali  Co.  as  a  result  of  these  experiments. 
This  apparatus  is  made  by  Mr.  Towers  and  has  been 
patented  by  him.  It  contains  an  absorption  chamber  with 
a  capacitv  of  50  cubic  inches. 

The  absorber  is  attached  to  a  belt  and  is  carried  on  the 
middle  of  the  wearer's  back. 


ickened  after  5 cubic  feet,  but  the 


Tovy£RsPaT£NT; 
WlDNES ' 


•-*•"■•. 


fig.  2. 
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The  connection  with  the  mouth  is  made  by  a  flexible 
india-rubber  tube  passing  over  the  shoulder  and  terminating 
in  a  mouth  piece. 

The  mouthpiece  is  the  design  of  Mr.  Towers  and  has  an 
automatic  outlet  and  an  inlet  valve.  A  small  nose  clip  is 
attached  for  the  use  of  those  who  are  not  accustomed  to 
breath  exclusively  through  the  mouth. 

The  belt  carrying  the  absorber  is  made  strong  enough  to 
carry  a  man,  and  is  fitted  with  a  strong  iron  ring  for  the 
rope,  which  should  be  invariably  attached,  except  when 
either  the  man  has  an  intricate  path  to  follow  while  in  the 
noxious  atmosphere,  or  when  there  is  no  one  outside  to  hold 
the  free  end. 

This  arrangement,  the  method  of  wearing  which  is  shown 
in  the  accompanying  photograph  (Fig.  3),  appears  to  us  to 
combine  speed  of  adjustment  with  freedom  from  danger  of 
unnecessarily  impeding  the  actions  of  the  wearer. 


Fig.  3. 


As  it  is  very  rarely  that  in  the  United  Alkali  Co.'s  works 
gases  will  be  met  which  quickly  attack  the  eyes,  we  dis- 
carded the  cumbersome  face  piece  and  substituted  for  it  a 
small  nose-clip. 

Fig.  4. 


We  now  come  to  the  consideration  of  appliances  belong- 
ing to  class  (B.),  i.e.,  those  which  involve  direct  connection 
with  the  open  air  by  a  pipe,  through  which  the  fresh  air  is 
either  drawn  or  pumped  into  the  lungs  of  the  wearer. 

As  we  were  dealing  with  emergency  work,  in  which,  as  I 
have  pointed  out  before,  speed  of  adjustment  is  one  of  the 
first  considerations,  we  came  at  once  to  the  conclusion  that 
any  apparatus  which  iuvolves  pumping  of  air  is  out  of  the 
question.  The  presence  of  the  pump  involves  also  a  more 
complicated  apparatus,  and  one  therefore  more  likely  to 
get  out  of  order.  In  addition  to  this,  we  found  that  a  man 
can  without  much  inconvenience  draw  his  breath  through  as 
long  a  pipe  as  he  can  drag  after  him. 

The  well  known  "  Denayrouze  "  apparatus  is  constructed 
on  this  principle.  This  apparatus  consists  simply  of  a 
length  of  india-rubber  piping  attached  to  the  wearer  by  a 
stout  leather  belt,  and  carrying  a  mouthpiece  connected 
with  an  inlet  and  an  outlet  valve.  The  apparatus  is  also 
supplied  with  a  face  piece  to  protect  the  eyes,  and  at  the 
same  time  to  close  the  nose  by  pinching  it. 

Fig.  4  is  a  photograph  of  a  man  wearing  the  apparatus 
we  finally  selected.  It  consists  of  a  length  (50 — GO  ft.)  of 
india-rubber  piping  (with  embedded  wire),  J  inch  internal 
diameter,  the  weight  of  which  is  carried  from  the  centre  of 
the  wearer's  back  by  a  stout  leather  belt  fitted,  as  in  the 
case  of  the  respirator,  with  a  stout  iron  ring. 

The  pipe  from  the  belt  to  the  mouth  is  of  light  flexible 
india-rubber,  and  terminates  in  one  of  Mr.  Towers' 
mouthpieces. 


For  use  on  the  rate  occasions  when  the   eyes  an 
to  be  attacked,  the  ease  in   which  the  apparatus  is  cairie.l 
contains  a  pair  of  goggles,  which  are  very  fairly  efficient 
and  very  easily  adjusted. 

There  are  some  obvious  risks  in  the  use  of  such  an 
apparatus,  as  either  the  "Denayrouze"  or  the  "  safety- 
pipe  "  I  have  described,  and  they  are  that  through  negli- 
gence, the  free  end  of  the  pipe  may  be  drawn  after  tin' 
wearer  into  the  noxious  atmosphere,  that  a  kink  or  crack 
may  occur  in  the  pipe  itself  or  the  valves  may  get  out  of 
order. 

To  meet  these  difficulties  there  should  he  always  two  men 
on  the  job,  one  to  rescue  and  one  to  look  after  the  free 
end  of  the  pipe.  The  pipe  itself  must  be  wired  and  the 
whole  must  be  subjected  to  periodical  and  thorough 
examination. 

There  is  still  another  risk,  and  that  is,  that  if  the  atmos- 
phere is  thick  and  there  are  pillars  or  machinery  about,  a 
man  may  not  take  the  same  path  out  that  he  took  in,  and 
may  get  his  pipe  wound  round  an  immovable  obstacle. 

This  risk  is  one  which  can  only  be  avoided  by  care 
on  the  part  of  the  wearer,  and  cannot  be  otherwise  guarded 
against. 

In  spite  of  these  disadvantages,  however,  the  use  of  au 
apparatus  such  as  the  "  safety  pipe  "  is  absolutely  necessary 
under  certain  conditions.  For  instance,  when  there  is  reason 
to  suspect  the  absence  of  oxygen  or  the  presence  of  some 
injurious  gas  which  a  respirator  will  not  absorb. 

There  jet  remain  appliances  of  the  3rd  class,  i.e.,  those 
which  contain  within  themselves  the  oxygen  necessary  for 
respiration. 

For  emergency  work,  where  the  apparatus  may  be  years 
without  use,  we  came  to  the  conclusion  that  apparatus  of 
this  class  is  valueless. 

Our  investigations  have  led  us  to  the  cO-Clusion  that  in 
all  cases  where  there  is  no  reason  to  suspect  the  absence  of 
oxygen  or  the  presence  of  gases  not  absorbed  by  caustic  soda, 
such  as  CO,  or  oxides  of  nitrogen,  a  respirator  such  as  that 
I  have  described,  containing  an  absorption  chamber  of  about 
50  cubic  inches  capacity,  and  charged  with  finely-powdered 
charcoal  containing  about  26  per  cent.  Xa.0,  is  the  most 
serviceable  rescue  appliance. 

AY  here,  however,  there  is  reason  to  suspect  the  absence 
of  oxygen  or  the  presence  of  such  gases  as  CO  or  oxides  of 
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nitrogen,  direct  connection  with  tlie  open  air  is  essential, 
and  tin  use  of  a  "  safet)  pipe     is  m  cessary. 

Earlier  on  in  this  paper  I  stated  we  had  found  that  a 
\  rj  small  alteration  was  necessary  to  make  apparatus 
designed  for  rescue  purposes  suitable  for  normal  work  iu 
places  where  either  there  is  or  ma]  be  quantities  of  noxious 
gases  ;  such,  for  instance,  as  sewers, "  Chance  "  carbonators, 
or  vitriol  chambers,  all  of  which  have  to  be  entered  occa- 
sionally for  cleaning. 

When  men  have  to  do  severe  physical  work  for  any 
length  of  time  they  are  bound  to  breathe,  not  only  through 
the  mouth,  but  through  the  nose  also,  and  to  meet  this  we 
have  found  it  necessary  tn  substitute  for  the  mouthpiece 
and  nose-clip  previously  described  an  arrangement  similar 
to  that  used  by  dentists  iu  the  administration  of  nitrous  oxide. 
This  consists  of  a  metal  funnel,  the  stem  of  which  acts  as 
an  inlet  pipe  :  it  fits  with  a  pneumatic  pad  against  the  face, 
and  is  fastened  on  by  a  strap  buckling  behind  the  head. 

A  safety  pipe,  fitted  with  this  face  piece,  is  regularly 
used  by  men  working  in  the  I'nited  Alkali  Company's 
sewers,  and  when  cleaning  out  "  Chance  "  carbonators,  vitriol 
chambers,  &c. 

The  reason  we  did  not  adopt  this  face  piece  for  the 
rescue  apparatus  itself  was  that  we  felt  most  strongly 
the  imperative  necessity  for  simplicity  and  speed  of 
adjustment. 

This  face  piece  requires  blowing  up  before  use  and  then 
hackling  on.  This  was  a  decided  disadvantage,  for  when 
the  average  man  is  excited  and  nervous,  as  he  invariably  is 
in  cases  of  emergency,  the  fewer  straps  he  has  to  buckle 
and  taps  to  turn,  or  stoppers  to  put  iu,  the  better. 

I  do  not  think  I  should  conclude  this  paper  without 
describing  Ihe  means  adopted  by  the  United  Alkali  Com- 
pany to  ensure  that  the  emergency  apparatus  which  they 
have  placed  in  each  of  their  works  should  be  in  an  efficient 
condition  and  in  its  right  place. 

Each  works  has  to  keep  a  book,  in  which  the  results  of 
a  monthly  examination  of  all  such  apparatus  is  entered. 
On  the  front  page  of  this  book  the  following  instructions 
are  printed:  — 

Examination  *»/'  Emergency  Apparatus. 

1.  Let  all  apparatus,  "  safet]  pipes,"  "  Towers'  absorbers," 

"  oxygen  cylinders,"  "  ropes  and  belts."  "  galvanic  bat- 
in  aes,"  and  "  eyewash  bottles  "  be  examined  once  a  month. 
and  the  result  recorded  in  the  "  emergency  apparatus  " 
book. 

(A.I  The  "  safety  pipe  "  case  contains  50  feet  of  pipe,  a 
belt  with  ring,  eye  protectors,  mouthpiece,  and  nose- 
clip  (attached  to  mouthpiece),  candle,  candle  stand, 
and  lead  acetate  papers. 
(13.)  The  "Towers'  absorber"  consists  of  absorbing 
cylinder,  leather  case,  belt  with  ring,  and  mouthpiece 
with  nose-clip  attached. 
(t'.i  The  "oxygen  cylinder"  should  be  accompanied  by 
a  regulating  valve  and  an  inhaler. 

2.  Test  the  valves  and  tubing  of  the  "safety  pipes  "  and 
"Towers'  absorber"  in  the  following  way:  — 

(A.;  In  the  case  of  tie  "safety  pipe,"  place  a  stopper  in 
the  inlet  end  of  the  pipe;  in  the  rase  of  the  "Towers' 
absorber,"  pinch  the  india-rubber  tube.  Place  the 
mouthpiece  in  the  mouth  and  *uck.  If  all  is  tight, 
the  tubing  id'  tin'  "  Bafet]  pipe  "  and  the  outlet  valves 
in  both  cases  ale  in  gi  »    order. 

i  1;  i  Remove  the  stopper  from  the  end  of  the'  safet] 
pipe,"  also  do  not  pinch  the  tube  of  the  "Ti 
absorber:"  place  a  stopper  over  the  outlet  valve  in 
both  eases.  Put  the  mouthpiece  iu  the  mouth  and 
blow.  If  all  is  tight,  the  inlet  valves  are  in  good 
order. 
:(.  Whenever  the  "Towers'  absorbers "  have  been  used, 
replace  the  old  cylinders  with  freshly-charged  cylinders. 

In    addition    to     this,    the    apparatus    in     each    works     is 

examined  once  a  quarter  by  a  special  inspector  appointed 
by  the  centra]  office  in  each  district 

IM  course,  the  best  laid  plans  have  their  flaws — flaws 
which  experience  alone  can  discover.  The  arrangements 
made  and  apparatus  adopted  by  the  I'nited  Alkali  i  lompany 
are  ue«,  tin y  have  Fortunately  not   vet  had  occasion  to  be 


I ii d  all  we  can  say  of  them  is  (hat  they  indicate  ail 
honest  attempt  to  meet  the  spirit  of  the  special  rules  laid 
down  by  Her  Majesty's  Inspector  of  Factories,  which  is 
to  take  the  best  practicable  means  of  avoidiug  accident-, 
and  when  accidents  do  occur,  of  minimising  their  effects. 


NOTES  ()N   POISONING   BY  CARBONIC  OXIDE. 

l!V    DOUGLAS    HEKMAN. 

The  rapidly  increasing  use  of  gases  containing  more  or 
less  of  the  highly  poisonous  carbonic  oxide  for  healing  and 
illuminating  purposes,  together  with  the  dense  ignorance 
generally  prevailing  outside  the  chemical  trades  proper, 
both  as  to  the  symptoms  exhibited  by  persons  suffering 
from  iis  effects,  and  the  proper  methods  of  treating  them, 
will,  I  trust,  be  sufficient  justification  for  again  bringing 
before  you  a  subject  on  which  I  addressed  you  some  nine 
months  ago  (this  Journal,  1806,  2  17). 

Carbonic  oxide  is  produced  in  all  cases  where  there  is 
incomplete  combustion  of  carbon,  and  is  present  to  a  greater 
or  lesser  extent  iu  producer  gas,  blast-furnace  gases,  the 
so-called  "  water-gas,"  either  plain  or  carburetled,  in  which 
latter  form  it  is  very  largely  used  in  America  for  illuminat- 
ing purposes,  and  is  rapidly  coming  into  use  in 
Britain,  in  ordinary  coal-gas,  lime-kiln  gases,  the  spent 
i^ise*  from  carbonators  in  the  ammonia-soda  process  and 
the  after-damp  in  coal  pits.  &c. 

In  the  tables  given  are  analyses  of  these  ga-> is, 

The  introduction  of  carbonic  oxide  for  heating  purposes 
practically  dates  from  the  introduction  of  the  Sii 
regenerative  furnace.  Attempts  had  been  previously  mad, 
ii,  use  it.  but  the  fact  that  the  thermal  duty  obtain. 
from  30  to  jo  per  cent,  less  than  that  of  the  original  fuel,. 
and  that  the  pyrometrieal  effect  was  also  much  lower,  more 
than  counterbalanced  an]  advantage  that  could  be  expected 
from  its  employment.  The  use  of  the  regenerator,  how- 
ever, so  modified  the  working  conditions,  that  where  high 
temperatures  are  required,  producer  gas  is  the  more  econo- 
mical fuel.  The  earlier  producers  were  worked  by  draught. 
so  that  any  leakage  was  that  of  air  into  the  producer, 
where  it  burnt  up  a  portion  of  the  gas,  generating  heat  in 
the  producer  where  it  was  not  wanted,  and  leaving  less 
heat  to  be  evolved  in  the  furnace  where  it  was  wanted. 
The  forcing  of  air  through  the  fuel  by  pressure  altered  this 
State  of  things.  A  richer  gas  was  obtained  at  the  furnace. 
and  a  smaller  producer  capacity  was  needed  to  gasify  a 
given  amount  of  fuel;  but  the  direction  of  the  leakage  was 
reversed,  so  thai  the  producer  gases  escaped  through  ao] 
openings  into  the  atmosphere.  Bricks  and  mortar  are  verj 
pervious  to  gases.  This  evil  is  partially  remedied  by  the 
pons  and  crevices  being  filled  with  tar  and  soot,  from  the 
distillation  and  partial  destruction  of  the  hydrocarbons; 
but  in  the  lower  part  of  the  producer  this  rilling  up  of  I  lie 
crevices  is  much  less  complete,  because  there  is  little  or  no 
distillation  taking  place  at  that  part.  Iu  addition  to  the 
porosity  of  the  mat, rials  there  is  always  less  or  more 
heaving  of  the  brickwork,  owing  to  changes  of  temperature 
and  settling  of  foundations,  which  produce  fissures  and 
allow  tli,'  i  -  ipe  of  ;as  It  will  sometimes  happen  thai  a 
set  of  producers  which  has  worked  for  a  long  lime  without 
accident  suddenly  becomes  dangerous.  Iu  such  a  case  il 
will  general!]  he  found  to  arise  from  a  small  fissure,  allow- 
ing the  gas  to  flow  in  the  direction  where  the  men  h 
work,  or  where  they  may  happen  to  be  when  at  leisure. 
Hence  it  is  important  that  the  men's  resting-places  should 
be  ai  some  distance  from  the  producers,  and  where  there  is 
a  free  circulation  of  air.  There  is  not  much  danger  from 
producer  gas  when  the  products  of  distillation  of  hydro- 
carbons are  present  ;  the  men  know  what  they  are  dealing 
with,  and  can  take  proper  steps  to  avoid  danger.  The 
great  risk  is  from  the  carbonic  oxide  from  the  coke  alone; 
the  men  may  continue  to  breathe  it  and  know  nothing 
about  it  until  it  is  too  late  to  save  themselves.  Von  will 
notice  that  in  the  gases  from  producers  and  thus,'  from  blast 
furnaces,  which  are  practically  big  producers,  the  carbonic 
oxide  varies  from  S  to  2S  per  cent,  by  volume. 

My  first  experience   of  carbonic   oxide  poisoning  dates 
back  more  than  25  \ears,  when  I  was  called  in  to  ascertain 
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the  cause  of  the  death  of  two  cart  horses  which  had  been 
found  dead  one  morning  in  the  stable  of  a  neighbouring 
iron  works.  I  noticed  that  there  were  many  mice  dead  in  all 
parts  of  the  stable  and  suspected  gaseous  poisoning.  To 
ascertain  if  this  suspicion  was  well  founded  I  had  the  stable 
thoroughly  cleaned  out,  to  prevent  any  chance  of  poisoning 
by  possibly  poisoned  fodder,  and  secured  in  the  stable  mice, 
nits,  a  cat,  and  a  dog.  All  died  except  the  dog,  which  had 
broken  loose,  and  was  found  in  a  fainting  condition  near 
the  door.  After  being  in  the  stable  for  a  few  minutes 
on  this  occasion  with  one  of  the  works  staff  we  both  felt 
a  singing  in  the  ears,  accompanied  in  his  case  \\  ith  dizziness, 
and  in  mine  with  headache.  A  cat  and  dog  were  also  found 
dead  in  a  store-room  adjoining  the  stables,  and  men 
engaged  in  the  store-room  had  often  complained  of  head- 
ache. The  only  possible  source  of  poisonous  gas,  in  this 
case,  was  some  producers  situated  about  ."ill  yards  off.  On 
digging  a  trench  across  the  yard  to  isolate  the  producers, 
it  was  found  that  the  ground  was  very  opeu  and  porous, 
consisting  mainly  of  cinders.  When  the  trench  was  filled 
up  with  impervious  material  all  complaints  of  headache,  &c. 
ceased. 

The  producers  in  this  ease  were  of  the  open  grate  type, 
but  they  were  placed  low  down  and  had  large  cooling  siphon 
tubes,  so  that  there  was  sufficient  pressure  to  cause  the  gas 
to  pass  for  a  long  distance  through  ground  of  the  porous 
nature  described. 

In  the  course  of  this  investigation,  I  noticed  that  mite 
■were  particularly  sensitive  to  the  action  of  carbonic  oxide, 
and  I  would  strongly  support  the  recommendation  of  Dr. 
Haldane  that  they  should  be  employed  as  a  means  of  giving 
early  indication  of  the  presence  of  carbonic  oxide.  In  an 
admirable  report,  dated  this  year,  to  the  Secretary  of  State 
for  the  Home  Department,  "  On  the  causes  of  death  in 
colliery  explosions  and  underground  fires,"  he  say-  : — "  In 
small  animals  the  rate  at  which  blood  becomes  saturated 
with  carbon  monoxide  is  far  more  rapid  than  in  man  ;  hence 
a  small  animal,  such  as  a  mouse,  shows  the  effects  of  the 
gas  far  more  rapidly  than  a  man,  although  a  given 
percentage  of  it  seems  not  to  be,  in  the  long  run,  more 
poisonous  to  a  mouse  than  to  a  man.  Practically  speaking, 
the  condition  of  a  mouse  which  has  been  for  a  very  short 
time  in  a  poisonous  percentage  of  carbon  monoxide 
indicates  what  will  be  the  condition  of  a  man  carrying  it 
after  a  much  more  prolonged  stay  in  the  same  atmosphere. 
With  a  man  at  rest  it  takes  about  20  times  as  long  for  the 
man  as  for  the  mouse  to  be  distinctly  affected  by  the  gas. 
Thus,  to  take  an  example,  I  found  that  with  0-4  per  cent,  a 
mouse  was  distinctly  affected  in  1  i  minutes,  and  quite 
helpless  in  3  minutes,  while  I  myself  was  not  distinctly 
affected  uutil  after  half  an  hour.  The  air  I  was  breathing 
contained  about  the  same  percentage  as  is  so  often  fatal  to 
rescuers.  These  experiments  show  distinctly  how  valuable 
tin'  indications  given  by  a  mouse,  or  other  small  animal, 
would  be  to  men  exposed  to  danger  from  after-damp.  The 
mouse  may  be  carried  in  a  small  cage,  or  a  lamp  chimney 
closed  at  the  ends  with  wire  gauze.  When  dangerous 
percentages  of  carbon  monoxide  are  encountered,  the  mouse 
will  begin  to  pant,  and  show  signs  of  weakness  in  the  legs  : 
should  the  mouse  suddenly  become  unconscious,  danger  is 
imminent.  A  few  white  mice  might  easily  be  kept  in  the 
engine  room  of  the  winding  engine,  or  in  stables  or  other 
places  in  the  pit." 

Until  very  lately,  but  little  was  known  by  toxicologists 
as  to  the  indications  presented  in  cases  of  poisoning  ln- 
carbonic  oxide.  The  only  practical  indication  is  in  the 
altered  condition  of  the  blood  corpuscles,  the  detection  of 
which  depends  more  upon  the  observation  of  the  physio- 
logist than  anything  the  chemist, can  show. 

The  first  indication  of  poisoning  by  CO  is  a  dizzy  drunken 
feeling,  which  very  nearly  resembles  that  of  intoxication  by 
alcohol. 

Another  indication  is  the  feeling  of  cold  experienced  by 
the  patient  in  the  extremities  and  indeed  the  whole  surface 
of  the  body. 

Intoxication  by  CO  and  alcohol  may  perhaps  be  due  to 
the  same  cause,  i.e.  deoxidation  of  the  blood,  owing  to  the 
presence  therein  of  reducing  substances.  The  principal 
difference  is  that  alcohol  stimulates  the  action  of  the  heart, 
the  diaphragm  and  the  pectoral  muscles,  thus  increasing  the 


quantity  of  air  passing  through  the  lungs,  so  that,  within 
certain  limits,  its  supplies  its  own  antidote.  But  CO  has 
no  stimulating  effect,  its  action  is  rather  to  paralyse  the 
whole  muscular  system.  When  the  limits  above  referred 
to  are  passed,  the  two  forms  of  intoxication  are  so  similar 
in  appearance  that  even  an  expert  may  mistake  one  for  the 
other;  the  only  ready  means  of  distinguishing  them  being 
the  odour  of  the  breath.  The  absence  of  any  stimulating 
action  by  CO  makes  it  all  the  more  necessary  for  the 
respiration  to  be  supplemented  by  other  means  than  that 
furnished  by  the  organism  which  is  affected  by  the  poison. 
When  the  dizzy,  intoxicated  feeling  occurs,  the  man  should 

^  be  at  once  taken  to  the  fresh  air,  for  it  is  likely  that  worse 
may  follow  as  soon  as  the  remaining  deoxidised  blood  has 
had  time  to  reach  the  nerve  centres.  Oxygen  should  be 
administered  with  the  least  possible  loss  of  time.  It  is  of 
course  much  more  easy  to  administer  it  while  the  man  has 
the  use  of  his  own  strength  and  his  senses,  than  after  he 
has  become  insensible.  The  similarity  of  the  immediate 
cause  of  the  two  forms  of  intoxication,  suggests  the  use  of 
oxygen  in  cases  of  severe  alcoholic  poisoning. 

In  a  case  of  carbonic  oxide  poisoning  reported  to  me  by 
Mr.  James  Hargreaves,  the  cause  of  the  sudden  attack 
was  found  to  be  a  small  fissure  in  the  side  of  a  gas  producer, 
by  which  a  jet  of  CO  issued  close  to  the  man's  face  where 
he  had  happened  to  be  sitting  down  to  take  a  short  rest,  and 
so  had  inhaled  a  much  larger  quantity  of  CO  than  would 
occur  under  ordinary  working  conditions.  This  was  found 
by  applying  lights  to  the  walls  of  the  producer.  It  is  easily 
conceivable,  however,  that  the  CO  might  be  diluted  with  so 

I  much  CO:,  and  other  incombustible  gas,  that  it  would  not 
have  taken  fire,  and  yet  contain  enough  to  do  mischief.  It 
will  not  do  to  conclude  that  CO  in  dangerous  quantity  is 
absent  because  the  issuing  gas  will  not  produce  a  flame 
when  a  light  is  applied. 

According  to  Dr.  Haldane's  report  "  the  key  to  the 
peculiarly  insidious  action  of  carbon  monoxide  is  afforded 

!  by  the   following   two    facts.     (1.)   The  affinity  of   carbon 

I  monoxide  for  hcemoglobin  is  a  very  powerful  one,  so  that 
even  when  a  very  small  percentage  of  it  is  present  in  the 
air,  absorption  by  the  blood  may  go  on  steadily,  though 
slowly,  until  finally  ihe  oxygen  carrying  power  of  the 
hcemoglobin  is  reduced  to  a  dangerous  extent.  (2.)  The 
symptoms  produced  by  deficiency  in  the  oxygen  supply  to 
the  tissues  are  very  slight,  up  to  the  point  at  which  there  is 
loss  of  power  over  the  limbs.  When  the  limbs  completely 
fail,  it  is  .if  course  impossible  for  a  man  to  get  out  of  the 
poisonous  atmosphere.  The  affinity  of  carbon  monoxide 
for  hcemoglobin  is  about  250  times  as  great  as  that  of 
oxygen. '   In  other  words  the  hcemoglobin  of  blood  brouo-ht 

,  into  contact' with  air  containing  about  O'l  per  cent,  of 
carbon  monoxide  will  finally  become  about  equally  saturated 
with  carbon  monoxide  and  oxygen.  If  the  same  blood  be 
afterwards  brought   into  contact  with  pure  air,  constantly 

j  renewed,  the  carbon  monoxide  is  gradually  driven  out.  This 
process  of  driving  out  occurs  about  five  times  as  fast  in  pure 
oxygen.  When  the  blood  of  the  living  body  has  become 
about  50  per  cent,  saturated  with  carbon  monoxide  there  is 
loss  of  power  over  the  legs.  These  facts  make  it  possible  to 
understand  the  process  of  gradual  poisoning,  or  of  recovery 
in  fresh  air.  With  less  than  0- 1  per  cent,  of  gas  in  the  air 
the  blood|does  not  become  more  than  50  per  cent,  saturated, 

I  so  that  even  a  prolonged  exposure  does  not  cause  complete 
helplessness.  With  0-2  per  cent,  the  blood  will  become 
about  67  per  cent,  saturated,  and  complete  helplessness, 
with  loss  of  consciousness,  would  doubtless  occur.  Probably 
this  percentage  would  finally  cause  death,  from  the  gradual 
damage  produced  by  the  diminished  supply  of  oxygen  to  the 
tissues.  0'30  per  cent,  would  certainly  cause  death  in  time. 
Very  little  actual  distress  accompanies  the  action  of  carbon 
monoxide.  After  paralysis  of  the  limbs  the  senses  are 
gradually  more  and  more  benumbed,  as  by  an  anaesthetic. 
If  the  percentage  of  carbon  monoxide  is  large  (more  than 
1  or  2  per  cent.)  loss  of  consciousness  is  followed  by  con- 
vulsions, &c,  as  in  suffocation  from  rapid  deprivation  of 
oxygen.  If  there  is  less  than  1  per  cent,  of  carbon  monoxide 
death  is  very  gradual  and  peaceful. 

.Min  who  have  been  for  some  time  Ttnconscious  from  CO 
poisaniug,  or,  what   is  essentially  the  same   thing,  want  of 

'   oxygen,  but  who  have  been  afterwards  rescued,  may  suffer 
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for  many  days  or  weeks  from  after  symptoms  of  a  most 
formidable  character.  A  man  who  has  been  only  partially 
disabled  by  CO,  or  who  has  only  been  helpless  or  unconscious 
for  a  short  time,  will  usually  recover  completely  within  a 
few  hours.  Recovery  is  accompanied  by  verj  severe  head- 
ache and  often  by  nausea  and  vomiting.  The  headache  and 
nausea  seem  to  be  more  severe  the  longer  the  exposure. 
Dr.  Haldane  has  found,  by  experiments  on  himself,  that  an 
exposure  of  several  hours  to  as  little  as  0-07  per  cent,  of 
C<>  will  cause  not  merely  dizziness,  &C  on  exertion  at 
the  time,  hut  a  headache  afterwards,  lasting  for  about 
12  hours." 

11;,-  second  source  of  carbonic  oxide,  to  which  I  will  refer, 
is  lime  burning.  ( Ordinarily  the  limestone  and  fuel  are 
thrown  in  together,. and  sometimes  the  fuel  is  used  in  some- 
what thick  masses.  In  such  a  ease,  where  the  fuel  is  burnt 
in  the  hot  air  which  has  been  heated  by  the  mass  of  hot 
lime  below,  tin-  high  temperature  of  combustion  favours  the 
formation  of  CO,  and  if  this  cau  get  to  any  point  of  leakage 
before  a  supply  of  O  has  reached  it,  it  of  course  escapes  in 
that  condition.  If  tuis  gas  escapes  into  open  gravelly 
ground,  where  the  upper  surface  has  been  rendered  dense 
by  being  trampled  on,  &c,  there  is  no  knowing  at  what 
point  it  may  escape.  The  composition  of  the  gas  that 
escaped  would  be  very  irregular  ;  sometimes  CO,  at  others 
ro..  sometimes  Free  0  only  would  pass  along  with  the 
atmospheric  N:  and  as  there  is  no  smell  to  indicate  the 
differ)  nee,  it  could  only  be  judged  of  by  the  results,  so  that 
a  room  into  which  the  leakage  escaped  might  be  quite 
healthy  for  a  week  together,  and  then  in  an  hour  all  its 
inmates  might  be  killed. 

\  practical  and  very  instructive  illustration  of  this  took 
place  in  1SS7,  at  Malaunay.  in  the  neighbourhood  of  Ronen, 
where  a  certain  Druaux  kept  a  wine  shop,  situated  in  close 
proximity  to  a  lime-kiln.  Druaux  and  his  wife's  brother 
i,i.  found  dead  in  the  house,  and  Madame  Druaux  in  a 
State  of  supposed  intoxication.  She  was  unable  or  unwilling 
to  give  any  account  of  "hat  had  happened,  or  any  expla- 
nation of  the  fatalities,  and  was  at  once  suspected  of  having 
administered  poison. 

Madame  Druaux  was  tried  and  found  guilty.  Her  avocat 
was  convinced  of  the  innocence  of  his  client,  and  more  by 
threats  than  bj  pi  rSU  ision  he  succeeded  in  having  his  client 
set  at  liberty  after  at.  incarceration  of  five  years  and  nine 
months. 

In  October  last,  the  matter  was  brought  before  the  Court 
of  Assize  at  Amiens,  when  the  evidence  then  produced  dis- 
tinctly proved  that  CO  from  the  lime-kiln  was  not  only  the 
cause  of  the  death  of  Iter  husband  and  brother,  but  also  of 
her  supposed  intoxication  at  the  time.  She  was  formally 
declared  Innocent  and  awarded40,000  francs  as  compensation 
for  false  imprisonment. 

The  limits  of  these  notes  will  not  allow  this  case  to  be 
treated  with  the  fulness  which  it  merits.  It  is  full  of 
suggestions  which  deserve  serious  study  by  manufacturers, 
chemists,  sanitarians,  legal  practitioners,  and  medical  men. 

Mr.  T.  A.  Reid  has  kindly  supplied  me  with  anal]  Bee  "I 
lime  kiln  gases,  and  of  the  waste  eases  from  the  carbonators 
in  the  ammonia-soda  process.     I  See  table.  > 

Mr.  Reid  informs  me  of  a  case  of  carbon  monoxide 
poisoning  in  which  a  young  man  tell  into  a  lime-kiln  which 
had  been  lit  up  the  previous  night,  hut  which  was  fortunately 
not  in  full  blast,  although  the  atmosphere  was  considerably 
worse  than  if  it  had  been  so,  containing  quite  'J  or  10  per 
cent,  of  carbonic  oxide.  The  man  was  very  expeditiously 
got  out,  in  fact,  WHS  in  the  kiln  under  five  minutes,  but  the 
case  was  such  a  bad  one  that  four  hours  was  necessary  to 
bring  him  hack  ti  consciousness.  Oxygen  was  administered 
to  him  within  five  minutes  ol  In-  being  got  out  of  the  kiln. 
The  effect  was  quite  marvellous,  and  the  renewal  of  the 
circulation  was  quite  apparent  by  the  actual  change  which 
took  place  in  his  fai 

The  method  Mr,  Reid  uses  in  applying  the  oxygen  gas 
to  the  men  sino  !  in  having  the  ordinary  cylinder 

titled  with  a  regulating  valve  and  a  length  of  black  india- 
rubber  tuning,  icto  the  end  of  which  is  put  about  a  couple 
of  inches  of  olaj  tobacco  pipe  stem.  This  prevents  the 
man  compressing  the  tube  with  his  teeth.  The  mouth  is 
held  and  pressure   brought  to   bear  on  the  chest,  and  while 


the  pressure  is  maintained  the  nostrils  an-  closed  as  well  as 
the  mouth.  The  oxygen  gas  acts  until  it  distends  the  heel... 
The  oxygen  is  allowed  to  pass  out  through  the  nose,  the 
chest  being  again  subjected  to  pressure.  The  operation  is 
repeated  until  the  man  is  conscious. 

Mr.  .lames  Stelfox,  manager  of  the  Hel fast  Corporation 
Gasworks,  who  was  one  of  the  first  to  introduce  into  this 
country  carburetted  water  gas  en  a  large  scale  for  illumin- 
ating purpose,,  has  been  good  enough  to  send  me  anal]  si  - 
of  carburetted  water  gas  and  of  ordinary  coal  gas.  (S 
table.) 

With  respect  to  these  analyses  he  remarks  that  'J7  to  29 
per  cent,  is  the  usual  proportion  of  carbonic  oxide  present 
in  water  gas,  and  6  or  7  per  cent,  in  coal  gas.  He  mixes 
the  water  gas  with  the  coal  gas,  and  ha-  supplied  as  much 
as  oil  per  cent,  of  the  former. 

Deaths  from  inhalation  of  eoai  gas  an'  of  frequent 
occurrence — there  have  been  several  during  the  last  few 
week-.  Less  than  a  fortnight  ago  two  women  were  poisoned 
at  Bath  through  a  chandelier  having  been  drawn  down  too 
low. 

Dr.  Samuel  Craddock,  of  Hath,  who  attended  the  \ieiims, 
writes  me  that  they  evidently  died  from  carbonic  oxide 
poisoning,  as  shown  by  the  crimson  hue  in  the  lie  line 
peculiarity  he  noticed  was  rigidity  from  the  commencement 
in  the  muscles  of  the  arms  and  legs. 

Mr.  Stelfox  does  not  consider  that  there  is  any  evidence 
to  prove  thai  water  gas  is  more  deadly  than  coal  gas  in 
practice,  both  will  kill  if  inhaled  in  quantity  for  a  sufficient 
length  of  time.  1  have  DO  practical  experience  with 
carburetted  water  gas,  but  should  imagine  its  action  would 
be  similar  to  I  hat  of  ordinary  producer  gas,  an  1  that  the 
dangerous  constituent  in  each  case,  as  well  as  in  coal 
is  the  carbonic  oxide.  If  this  is  so,  and  I  think  there  can 
be  very  little  doubt  upon  the  point,  it  is  evident  that  a  gas 
containing  a  large  proportion  of  GO  must,  when  il  escapes 
into  a  room,  be  more  likely  lo  pro'  e  fatal  to  the  occupants 
than  one  containing  a  much  smaller  proportion.  In  this 
connection  the  following  table  by  Dr.  Haldane,  who  has 
devoted  very  special  attention  to  this  subject,  and  which 
I  have  abstracted  from  his  report  already  referred  to,  will 
be  of  interest      (Sec  table.) 

Having  regard  to  the  manifest  advantages  under  certain 
conditions,  of  carburetted  water  gas,  I  should  not  he  dis- 
posed to  oppose  its  use  under  proper  regulations,  but  I  hope 
before  it-  u-e  becomes  general  here  similar  precautious  will 
be  taken  as,  according  to  Dr.  Wvnter  BIyth,  are  observed 
in  America,  to  guard  against  the  Ganger  from  escapes 
owing  to  the  careless  manner  in  which  gasfittcrs  usually 
perforin  their  work.  In  America,  before  the  gastittcr  asks 
the  company  to  make  the  connection  with  their  main  he 
proves  the  pipes.  All  the  outlets  which  have  been  left  for 
brackets  and  pendant-,  &c.  are,  with  one  exception, 
stopped  up  either  with  plugs  or  screwed  caps  \  force- 
pump  containing  a  few  drops  of  sulphuric  ether  is  then 
attached  to  the  outlet  which  ha-  beer,  left,  and  the  pump  is 
-el  to  work  until  a  high  pressure  has  been  registered.  A 
high  pressure  is  necessary,  for  the  iron  pipes  may  have 
mam  latent  weaknesses— pinholes  tilled  with  grease, -cams 
just  ready  to  burst,  &c  ;  these,  when  a  high  pressure  is 
employed  at  once  become  apparent.  When  the  a 
indicate-  a  certain  figure  the  pumping  cease-,  and  if  the 
mercury  falls  it  is  evident  that  there  i-  one  or  more  palpable 
leak-,  which  are  at  once  SOUght  for  and  remedied:  the 
sulphuric  ether  will  aid  in  their  detection.  Before  the 
connection  with  the  main  is  made,  an  inspector  in  the 
employ  of  th,  gas  company  can-fully  and  closely  scrutinises 
all  tin- pipes,  bend-,  joints,  plugs,  &C  where  brackets  and 
chandeliers  are  intended  to  he  fixed,  and  should  he  in  any 
of  these  discover  the  slightest  weakness  or  departure  from 
the  rules,  he  insists  upon  all  being  made  right.  The  pump 
i-  -et  in  action  before  him,  and  if  the  pipes  an-  now  air- 
tight, he  ha-  simply  to  ca-t  an  eye  upon  the  gauge, the 
COlnmn  of  which  will  no  longer  sink  ;  and  if  all  is  satisfac- 
tory he  signs  the  requisite  order. 

I  do  not  purpose  saying  anything  to-night  about  the  last 
two  gases  on  the  table,  "after-damp,"  and  the  ga-es  left 
along  the  track  of  an  explosion  in  coal  pits.  They  are  fully 
dealt  with  in  Dr.  Iiahlane's  valuable  report. 
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I  commenced  my  notes  by  lamenting  the  ignorance  pre- 
vailing with  regard  to  the  treatment  of  sufferers  from 
carbonic  oxide  poisoning,  and  I  cannot  perhaps  conclude 
more  appropriately  than  by  calling  your  attention  to  some 
very  useful  work  on  the  part  of  the  "  Chemical  Trade 
Journal."  impressed  by  the  fact  of  the  gross  ignorance 
generally  existing  with  respect  to  gaseous  dangers,  aud  by 
the  alarming  frequency  with  which  accidents  of  this  kind 
have  been  converted  into  fatalities,  to  the  consequent  great 
discredit  of  the  chemical  trade,  this  paper  set  before  itself 
the  task  of  popularizing  and  promulgating  a  knowledge  of 
the  dangers  aud  of  the  most  effective  means  for  their  pre- 
vention and  remedy.  This  information  is  codified  and 
condensed  in  an  article  which  appeared  on  the  24th  of 
October  last,  and  the  whole  matter  is  summed  up  in  a  series 
of  rules  which  the  proprietors  issue  in  the  form  (if  a  poster. 
You  will,  I  am  sure,  be  interested  in  hearing  that  already 
the  manufacturing  world,  both  here  and  on  the  other  side 
of  the  Atlantic,  has  shown  a  keen  appreciation  of  this  effort 
to  meet  a  cogent  though,  perhaps,  somewhat  ill-defined  want. 
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Discussion. 

Mr.  Forces  Carpenter  said  he  had  listened  with  deep 
interest  to  the  two  papers  which  had  been  read.  It  would 
be  known  to  them  that  Mr.  A.  E.  Fletcher  (late  Her 
Majesty's  Chief  Inspector  of  Alkali,  &e.  Works),  who  was 
a  member  of  the  Committee,  was  consulted  in  the  drawing 
up  of  the  rules  issued  by  the  Home  ( Iffice,  and  therefore, 
although  not  officially,  they  came  under  the  cognisance  of 
his  Department.  He  would  like  to  ask  Mr.  Carey  if  among 
the  subjects  which  came  under  his  notice,  during  the  course 
of  the  investigations,  any  absorbents  had  been  found  which 
were  capable  of  successfully  dealing  with  the  oxides  of 
nitrogen.  He  was  interested  to  see  that  Mr.  Davis,  who 
was  responsible  for  the  article  in  the  "  Chemical  Trade 
Journal  "  of  October  24,  had  placed  the  oxides  of  nitrogen 
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amongst  the  most  dangerous  gases,  more  dangerous  even 
than  sulphuretted  hydrogen.  In  his  ( Mr.  Carpenter's) 
address  to  the  Manchester  Section  in  1S!I4  he  commented 
on  a  hook  that  had  then  recently  appeared  on  the  "  Diseases 
of  Occupations,"  by  Dr.  J.  T.  Arlidge,  and  he  noted  there 
that  he  did  not  think  the  author  nad  fully  grasped  how 
serious  were  the  effects  of  exposure  to  oxides  of  nitrogen. 
It  was  a  fact  that  the  effects  were  not  felt  at  the  time,  but 
only  after  a  lapse  of  some  hours,  and  when  the  man,  who 
had  been  exposed  to  these  gases,  was  compelled  to  call  in 
medical  assistance,  the  case  had  often  been  found  to  be 
very  serious,  pneumonia  setting  in,  followed  in  many  cases 
by  death.  It  was  important  that  this  subject  should  be 
ventilated  and  discussed,  because  he  did  not  think  the 
factory  inspectors  were  perhaps  aware  that  this  was  one  of 
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the  cases  which  science  had  not,  so  far  as  be  knew,  been 
able  to  deal  with  in  the  way  of  absorption.  It  had  led  to 
a  little  friction  between  the  Factory  Acts  Department  and 
manufacturers,    inquiries    having   been    made    as    to    why 

respirators  were  not  used  in  certain  eases. 

With  regard  to  Mr.  Herman'-  paper  he  might  say  he 
was  at  Batb  quite  recently  and  had  some  conversation  with 
the  manager  of  the  Gas  Company's  Works,  where  they  had 
recently  installed  a  water-gas  plant  ;  lie  pat  to  tin-  manager 
the  argument  that  Mr.  Herman  had  used  as  to  the  in 
creased  perce  itage  of  carbonic  oxide  being  a  source  of 
danger  to  consumers,  especially  of  the  poorer  classes.  Mr, 
Ellen's  replj  was  that  the  odour  of  the  mixture  of  coal-gas 
and  carburetted  water-gas  was  sufficient  to  draw  attention 
to  the  existence  of  a  leak,  s.,  that  it  was  more  a  theoretical 
than  a  practical  objection  which  would  he  raised,  further, 
he  had  stated  that  in  America  there  were  not  more  deaths 
due  to   water-gas  than  in  England,  where  the  percentage 

of  carbonic  oxide  in  coal  gas  was  stated  to  lie  from  6  to  " 
per  lent.  Mr.  Carpenter  thought,  however,  that  statistics 
had  been  quoted  to  show  that  deaths  had  been  more  frequent 
since  the  introduction  of  water-gas  and  he  was  rather 
startled  to  hear  of  the  two  deaths  at  Bath  on  the  day 
following  the  visit  to  whicli  lie  referred. 

Sir.  George  1-'..  Davis  remarked  that  he  was  pleased  to 
find  that  Mr.  Carey  had  gone  into  such  minute  details,  as 
the  process  of  introducing  oxygen  from  a  high-pressure 
bottle  into  a  workman's  lungs  was  not  an  operation  to  be 
thought  too  lightly  of.  As  to  the  choice  of  the  best 
respirator,  experience  bad  taught  him  that  respiration 
should  take  place  through  both  nostrils  and  mouth,  and  he 
did  not  think  very  highly  of  any  apparatus  which  closed 
the  nostrils.  With  reference  to  poisoning  by  carbonic 
oxide,  members  should  bear  in  mind  that  water-gas  was 
now  being  largely  distributed  by  certain  gas  companies  and 
in  his  opinion  deaths  by  gas  poisoning  would  now  be  more 
frequent.  During  the  water-gas  boom  of  several  years  ago 
the  gas  companies  endeavoured  to  show  how  dangerous  was 
the  attempt  to  distribute  water  gas;  be  would  certainly 
say  that  a  gas  containing  so  largo  a  proportion  of  carbome 
oxide  should  not  he  used  as  an  ordinary  gas  supply,  except 
under  proper  regulations.  The  leakage  from  ordinary  gas 
taps  was  not  a  small  figure,  and  if  gasworks,  from  motives 
ol  economy,  persisted  in  distributing  a  very  poisonous 
mixture,  which  certainly  was  not  intended  in  any  of  the 
Acts  of  Parliament  under  which  their  works  were  estab- 
lished, the)  should  do  so  under  special  rules  and  regula- 
tions. 

Mr.  EL  POBTEB  said  he  had  been  for  some  years  ,,„, 
nected  with  the  manufacture  of  gun-cotton,  and  tin  decom- 
position of  the  gun-cotton  in  certain  states  of  the  atmosphere 
was  a  weekly  or  daily  occurrence  ;  the  decomposition  went 
oil  rapidly  with  evolution  of  dense  brown  fumes,  and  this 
necessitated  the  attendance  of  men  to  overturn  the  pots  in 
which  the  gun  cotton  was  put  to  cool,  lie  himself  had 
been  in  such  an  atmosphere,  and  breathed  without  difficulty, 
fcrhalf  an  hour  at  a  stretch,  the  only  precaution  he  took 
being  to  fill  his  mouth  with  water  and  so  compel  himself  to 
breathe  merely  through  the  nose.  II, ■  would  like  to  know- 
it   Mr.  i  arey  had  had  experience  in  this  direction. 

Mr.  T.  A.  Reid  ohserved  that  the  question  of  treating 
people  overcome  by  uoxious  gases  was  a  public  question, 
for  there  were  many  instances,  outside  the  chemical  trade, 
where  noxious  gases  were  produced,  as,  for  instance,  in  the 
case   of    blast-furnaces)    lime-kilns,  water-gas    plant    and 

ordinary  coal-gas.     ||r   had  had  experiei with   most  of 

the  types  of  apparatus  exhibited,  hut  he  must  saj  be  had 
objection  to  the  apparatus  depending  on  the  use  of  an 
absorbing  medium  for  purifying  the  air  befon  admission  to 
the  lungs  His  experience  was  that  in  use  it  had  a  verj 
tiring  effect  on  the  lungs,  and  for  some  purposes,  of  course, 

it  was  not  applicable  at  all,  as,  for  instance,  ill  the  e;i 
lime-kiln  and  blast-furnace  ;:i-^,  waste  gases  from  the 
ammonia-soda  process,  coal-gas,  and  producer  gases.  He 
was  strongly  in  favour  of  the  apparatus  shown  with  air- 
pipe  attached ;  ties  type  was  in  daily  use  at  the  works  of 
Messrs.  Bowman,  Thompson,  and  Co.,  l.d ,  at  Lostock 
Gralam,  a-  a  preventative,  when  cleaning  out  tanks,  which 
wre  liable  to  contain  such  gases  as  had  been  mentioned. 


Men  equipped  with  this  were  able  to  work  for  ill  minutes 
at  a  spell,  without  any  discomfort,  in  an  atmosphere  which 
would  prove  fatal  in  a  few  minutes  to  men  not  so  equipped. 
He  was  of  opinion,  however,  that  it  would  he  better  to  have 
the  apparatus  on  a  reel,  so  that,  when  not  in  use,  the  air 
could  blow  well  through  it.  With  regard  to  the  use  of 
oxygen,  he  considered  the  oxygen  bottle  to  he  an  essential 
part  of  a  works  equipment  if  there  was  any  liability  at  all 
of  dangerous  gases  being  met  with.  As  Mr.  Herman  bad 
mentioned,  he  had  had  numbers  of  cases  "t  asphyxiation  by 
noxious  gases,  but  no  fatal  cases  had  occurred  since  the 
oxygen  bottle  had  come  into  use, 

Mr.  A.  Smi.iiiam  described  how  he  and  two  assistants 
were  poisoned  by  working  in  an  atmosphere  containing  only 
comparative!)  small  proportions  of  carbonic  oxide  ;  one  of 
his  assistants  was  ill  for  a  week,  but  the  other  and  himself, 
beyond  the  intoxicating  effects  described  by  Mr.  Herman, 
noticed  no  serious  after-effects. 

The  Chairman  conveyed  the  hearty  thanks  of  the  - 
to  Mr  A.Carey  and  to  Mr.  Herman  for  their  interesting  and 

suggestive  papers.  The  subject  of  Mr.  Carey's  paper  was 
of  the  greatest  practical  importance  and  the  lino  of  work  as 
carried  out — that  of  prevention  rather  than  of  cure — was 
based  on  an  exact  knowledge  of  the  conditions  under  which 
the  poisonous  gases  referred  to  were  met  with.  In  regard 
to  carbon  monoxide  poisoning  he  had  had  occasion  recently 
to  inquire  iu'.o  the  extent  to  which  it  occurred  in  the  United 
States  in  the  use  of  plain  or  carburetted  water  gas  and  had 
been  informed,  on  reliable  authority,  thai  tin-  fatalities  were 
not  excessive.  In  comparing  the  poisonous  effects  of 
carburetted  water-gas  and  ordinary  coal-gas,  jj  was  desira- 
ble to  bear  in  miud  that  the  latter  also  was  a  powerful 
poison,  and  that  in  the  case  of  an  undetected  escape,  fatal 
results  might  follow  from  either.  The  ahsence  of  smell  in 
ordinary  water  gas  could,  of  course,  be  overcome.  lie  was 
very  glad  to  see  how  fully  Mr.  Herman  had  appreciated 
Dr.  Haldane's  masterly  work  on  carhon  monoxide  poisoning. 

Mr.  A.  Caret,  in  acknowledging  the  vote  of  thanks, 
referred  to  the  several  points  raised  in  tin-  discussion.  In 
reply  to  Mr.  Carpenter's  question  as  to  whether  tin  y  had 
come  across  any  satisfactory  absorbent  for  the  oxides  of 
nitrogen,  he  said  they  had  not;  so  that  whenever  they 
had  reason  to  suspect  the  presence  of  the  oxides  of 
nitrogen  they  found  it  necessary  to  use  the  "  safety  pipe." 
He  considered  that  the  fact  thai  some  men  were  aide  to 
work  at  the  cleaning  of  vitriol  chambers  or  Guy  Lussac 
towers  without  injury  while  others  were  seriously  atfected 
was  largely  due,  not  to  any  particular  knowledge  of  how 
lo  breathe,  bin  to  the  different  powers  possessed  by  the 
men  of  resisting  the  action  of  the  gases.  Mr.  Herman 
had  likened  poisoning  by  carbon  monoxide  to  alcoholic 
poisoning.  There  was  not  much  doubt  as  to  the  varying 
power  of  men  to  resist  alcohol,  and  he  thought  that  the 
same  idea  was  applicable  to  other  gases  than  carbon 
monoxide.  Mr.  Porter  had  spoken  of  the  oxides  of  nitrogen, 
and  said  thai  by  filling  the  mouth  with  water  and  breathing 
through  the  nose  it  was  possible  to  resist  their  effects,  but 
he  I.Mr.  Carey)  failed  to  understand  this  ;  the  damage  done 
by  the  oxides  id'  nitrogen  was  in  the  lungs,  and  the  eases 
would  get  there  through  the  nose  as  surely  as  through  the 
mouth.  Mr.  Davis  had  said  he  disliked  the  respirators 
beeau-e  they  did  not  permit  breathing  through  the  nose,  and 
that  if  a  man  had  nut  his  nose  lo  warn  him  he  migh 
tinue  to  use  a  respirator  when  the  purifying  material  was 
exhausted  He  thought  Mr.  Davis  did  not  quite  realise  the 
object  for  whnh  these  respirators  had  been  recommended, 
which  was  for  rescue  purposes,  when  a  few  minutes'  expo- 
sure to  the  noxious  atmosphere  would  be  till  that  was 
required.  The  respirator,  moreover,  which  he  had  already 
described,  containing  an  absorption  chamber  of  50  eh.  in. 
capacity  ,  would  last  man  atmosphere,  containing  5  per  cent. 

of   I  1  S  by  \  oltnne.  about  Mi  nrnut,  B, 

Mr.  lliciiMAN  questioned  whether  the  odour  imparted  to 
water-gas  would  arouse  a  person  from  a  sound  sleep.  It 
was  during  sleep  in  a  (dosed  room  that  danger  from  an 
escape  of  CO  .was  most  to  be  feared.  Possibly  the  reason 
that  there  were  not  more  deaths  in  America  arcse  from  the 
fact  that  the  fittings  were  better  looked  all,  r. 
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NOTE  ON  A  SUBSTITUTE  FOR  TARTARIC  ACID 
IX  GASOGENES. 


I'.Y    DOUGLAS    HERMAN,    F.I.C. 


Abstract. 


For  one  purpose  for  which  it  was  commonly  used,  however, 
and  that  perhaps  not  the  least  important  as  regards  quantity 
consumed,  tartaric  acid  was  hy  no  means  essential.  11'' 
alluded  to  the  preparation  of  carbonic  acid,  particularly  in 
the  domestic  gasogene  or  seltzogene.  Of  course,  in  the 
manufacture  on  a  large  scale  of  aerated  waters,  sulphuric  acid 
was  used,  but  its  employment  in  the  ordinary  gasogene  was 
evidently  out  of  the  question.  But  although  the  difficulties 
attending  its  use  for  this  purpose  appeared  insuperable 
when  the  acid  existed  as  a  liquid,  they  vanished  entirely 
whea  the  acid  was  supplied  as  a  bisulphate  in  the  solid  form 
which  he  nad  the  pleasure  of  bringing  to  the  notice  of  the 
members  that  evening.  The  idea  of  employing  a  bisulphate 
for  the  liberation  of  carbonic  acid  from  carbonates  was 
not  new,  and  he  believed  it  had  been  applied  in  factories  ; 
but  there  were  several  practical  difficulties  in  its  application 
to  gasogeues  which  had  only  recently  been  surmounted.  In 
the  particular  form  which  he  exhibited,  however,  the 
difficulties  were  not  only  overcome,  but  some  advantages 
were  obtained.  Thus  the  bisulphate  being  cast  in  moulds  of 
definite  size,  in  order  to  pa>s  easily  into  the  gasogene,  and 
the  moulded  blocks  forming  a  package  of  regular  size  and 
shape,  it  was  at  once  patent  to  the  eye  of  the  user  that  the 
correct  charge  was  present,  and  the  safety  of  the  gasogene 
was  assured.  The  solid  blocks  of  bisulphate  presented  much 
lc-is  surface  to  the  solvent  action  of  the  water  than  did  small 
crystals  of  tartaric  acid  ;  hence  the  evolution  of  carbonic 
acid  was  more  gradual  and  uniform,  ensuring  better 
aeration  of  the  water  without  undue  pressure. 

Although  the  evolution  of  carbonic  acid  from  the  bi- 
sulphate charges  was  more  gradual  than  from  tartaric  acid 
charges,  yet,  owing  to  the  (act  that  in  the  former  case  it 
was  practically  uniform  during  the  whole  period,  the  aera- 
tion was  complete  quite  as  soon.  The  proportions  of 
bisulphate  and  bicarbonate  were  so  adjusted  that  the  solu- 
tion in  the  top  globe  was  always  faintly  alkaline. 

The  advantages  incidental  to  the  form  of  packing  were 
briefly  reviewed,  attention  being  called  to  the  absolutely 
moisture-proof  nature  of  the  wrapping  employed  for  the 
bisulphate.  Mr.  Herman  also  pointed  out  that  sulphuric 
acid  was  still  one  of  our  staple  manufactures,  and  it  was  to 
our  advantage  to  substitute  it  wherever  possible  for  a  more 
expensive  article,  the  greater  part  of  the  cost  of  which  must 
of  necessity  be  sent  abroad. 
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CONTRIBUTIONS  To  THE  ANALYSIS  OF  FATS. 

i-.v   int.  .t.  lew  icon  ii  si  n 

VII.  The  Gravimetric  Determination  of  the  Bromine  Value. 

The  determination  of  the  Hiibl  iodine  number  is  one  of  the 
most  useful  tests  in  the  analysis  of  fats,  and  if  carried  out 
in  accordance  with  the  directions  of  the  author  of  this 
classic  method  leads  to  unmistakeable  results. 

It  is  true  that  the  theory  of  this  process  is  Dot  yet  fully 
understood,  and  it  i-  no  doubt  due  to  this  that  almost  every 
chemist  who  uses  this  method  introduces  some  insignificant 
modification,  and,  what  is  worse,  rushes  into  print  forth- 
with. 

Latterly  several  experimenters  have  directed  their  atten- 
tion to  the  bromine  absorption  value,  which  had  been 
almost  wholly  superseded — and  rightly  so — by  the  Hiibl 
method.  The  most  notable  of  the  papers  dealing  with  this 
subject  is  that  published  by  Hehner  (Analyst,  1895,50), 
and  although  he  expressly  states  that  be  doe*  not  intend  to 
propose  a  new  method,  but  merely  submits  a  study,  we  find 
in  a  later  paper  by  the  same  author  (Hehner,  ibid.  1896, 
i  18)  the  positive  statement  that  the  action  of  bromine  on 
unsaturated  fatty  substances  is  complete  and  quantitative. 

This  latter  statement  seemed  hardly  reconcilable  with 
the  well-established  fact  that  hydrobromic  acid  is  evolved 
when  bromine  acts  on  unsaturated  fatty  substances— a  fact 
on  which  Hehner  dwells  at  some  length.  For  this  reason 
it  seemed  to  me  desirable  to  examine  Helmet's  method  more 
closely. 

Some  of  the  results  obtained  by  closely  following  Hehner's 
directions  are  given  in  the  subjoined  table : — 


I. 

II. 

III. 

IV. 

Bromine 

Value 

Iodine 

Hi. 1,1 

Mean 

Substance. 

found 
by  the 

Value 

Iodine 
Value 

Hiibl 

Grai  - 

calculated 

Experi- 

Iodine 

metric 
Method. 

from  I. 

ment  . 

Value. 

51-00 

81-09 

83-77 

82 

50-80 

80-62 

62-63 

'.'!'■  Jl> 

39'09 
48-51 

62-04 
76-99 

HIS 

18-6S 

29-65 

175 

10*4 

16-5 

18-92 

30-02 

127—150 

10'7 

16-98 

Oleic  acid  ("saponifl 

»rio 

67-30 

so 

33 -S3 

53-70 

80 

i:r  i; 

67-34 

80 

41-0.1 

cyii 

SI) 

4f43 

65'75 

80 

43-03 

I'.sJ.I 

80 

44-51 

70-63 

80 

12-75 

C7- 81 

80 

Mixed  fatty   acids  from 

13-84 

L'J-97 

47-92 

a  household  son  p. 

13-43 

21-35 

47-92 

Mixed  fatty  acid  from  a 

25-50 

40-46 

54-86 

household  soap. 

23-58 

37-43 

of  98 

•• 

It  is  certainly  very  remarkable  that  in  the  case  of  olive  oil 
and  rape  oil  so  close  an  agreement  between  the  gravimetric 
bromine  number  and  the  Hiibl  iodine  value  is  obtained.  In 
all  other  cases  the  discrepancy  is  very  great ;  in  some  cases 
even  enormous.  The  drying  of  the  brominated  fatty  sub- 
stance at  125°  C.  until  constant  weight  is  obtained  took  in 
the  case  of,  e.g.,  linseed  oil  and  fish  oil,  a  remarkably  long 
time,  considerable  decreases  in  the  weight  being  noticed 
after  each  drying. 

The  introduction  of  the  gravimetric  bromine  process  into 
fat  analysis  as  a  quantitative  process  must  therefore  be  out 
of  question. 
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MR.    F.    S.    NEWALL    IX    THE    CHAIR. 


CHAIKMAVS   ADDRESS. 

Before  beginning  to  read  my  address  [  should  like  to 
thank  yon  most  warmly  for  the  honour  you  have  conferred 
on  me  in  electing  me  your  chairman  for  the  current  session. 
I  am  deeply  conscious  of  the  responsibly  of  the  position, 
following  as  I  do  in  the  footsteps  of  your  past  chairmen, 
■who  have  been  most  intimately  connected  with  the  syndicate 
which  practically  controls  the  chemical  trade  of  this  dis- 
trict, and  have  had,  therefore,  a  far  wider  field  for  the 
accumulation  of  that  knowledge  of  general  chemical  matters 
which  is  so  necessary  for  the  Chairman  of  this  Section. 

( me  is  met  also  by  another  great  difficulty,  namely,  that, 
from  a  business  point  of  view,  chemical  transactions  cannot 
in  many  instances  be  made  public.  It  is  a  selfish  trade, 
for  when  a  man  has  invented  a  good  process,  he  does  not 
wish  to  disclose  it  or  to  give  the  world  the  benefit  of  it. 

These  then  1  suppose  are  some  of  the  reasons  why  New- 
castle does  not  supply  this  Section  of  the  Society  of 
Chemical  Industry  with  more  papers  upon  chemical  sub- 
jects. There  is  no  doubt  that  pioneers  of  chemistry  have 
certainlv  had  their  birth  on  Tyneside,  and,  in  the  present 
d.iv,  we'  have  only  to  look  round  to  see  that  talent  is  not 
wanting,  but  both  talent  and  individual  enterprise  are 
warped  and  thwarted  by  amalgamations  and  unwieldy 
syndicates. 

This  want  of  activity  is  no  new  compliant  and  if  you 
will  allow  me,  I  will  quote  from  the  Chairman's  address  of 
ted  vears  ago  : — 

"It  was  a  matter  which  had  already  been  mentioned  in 
the  Committee's  report  and  which  is  of  such  importance 
that  he  could  but  refer  to  it  once  more.  He  need  scarcely 
-a\  that  he  referred  to  the  most  striking  feature  in  that 
report,  viz.,  the  great  falling-off  of  the  number  of  com- 
munications.  The  majority  have  been  in  the  form  of  short 
notes  merely,  and  one-third  of  the  communications  come 
from  a  foreign  source.  He  would  not  emphasize  this  latter 
fact,  for  science  recognised  no  nationality,  but  this,  tog(  ther 
with  the  small  number  of  communications  would  appear  to 
denote  a  want  of  activity,  if  not  of  interest,  in  the  objects 
for  which  this  Society  was  form,  ,1 

You  see,  therefore,  that  the  difficulty  which  was  then  f.  It 
still  exists  and  it  is  a  lamentable  conclusion  tiiat  the 
impossibility  of  unfolding  new  processes  and  chemical 
inventions  "to  the  world,  is  one  which  cannot  be  easily 
overcome,  and  which  of  necessity  very  much  limits  our 
-  of  conference* 

There  is,  I   think  great  scope  for  investigation  in  some 
ises   of  the   past  generation,  and   which   though    now 
disused  and  out  of  fashion,  might  he  brought  to  lit 
by  mean-  of  model  n  appliances. 

'  It  i-  upon  such  a  subject  that  I  propose  to  speak  to  you 
t. , -night,  and  I  am  very  glad  to  have  this  opportunity  of 
bringing  it  to  your  notice. 


It  is  most  difficult  after  the  lapse  of  years  to  collect  the 
details  of  an  extinct  process;  hooks  get  lost,  men  win,  have 
worked  at  it  (jet  separated,  or  also  become  extinct,  and  the 
details  of  management  are  forgotten  ;  and  it  is  only  my 
extreme  desire  that  some  account  of  the  oxychloride  of 
lead  process  of  making  white  lead  should  be  placed  on 
record  that  has  encouraged  me  to  collect  and  set  the 
following  brief  sketch  before  you  to-night. 

This  process  was  invented  by  my  grandfather,  Mr.  Hugh 
Lee  Pattinson,  and  worked  at  the  Washington  Chemical 
Works  from  1850  to  1871.  .Mr.  Pattinson  was  born  at 
Alston  on  Christmas  I  lay  1796,  where  the  lead  industry 
was  then  of  no  mean  importance,  anil  it  always  seems  to 
have  had  a  fascination  for  him. 

In  1833  he  patented  his  process  for  desilverising  lead, 
which  has  since  been  identified  with  his  name,  and  upon 
which  he  read  a  paper  before  the  Uriti-h  Association  at 
their  Newcastle  meeting  in  1838.  After  this  process  was 
perfected  he  turned  his  attention  to  the  manufacture  of 
white  lead,  and  in  1848  invented  the  oxychloride  of  lead 
process.  He  was,  at  that  time,  carrying  on  the  chemical 
works  at  Felling  with  Mr.  John  Lee,  and  had  with  him  as 
assistant  Mr.  John  Glover,  who  was  extremely  anxious  to 
get  a  greater  insight  into  the  science  of  chemistry  than  he 
could  do  by  merely  working  in  the  works,  and  persuaded 
Mr.  Pattinson  to  allow  him  to  work  in  the  laboratory. 
Mr.  Pattinson  all  this  time  was  looking  round  for  a 
suitable  spot  on  which  to  build  his  white  lead  works,  the 
great  desideratum  being  an  ample  supply  of  good  water. 
This  he  found  at  Washington  coming  straight  from  the 
limestone,  and  in  1846  he  asked  Mr.  Glover  to  leave  Telling 
and  go  to  Washington  to  complete  the  white  lead  pro 

Mr.  Glover  was  then  experimenting  on  his  plan  of  de- 
nitrating  sulphuric  acid  by  means  of  the  p\  rites  kiln  gases, 
but  he  gave  up  the  experiments,  which  were  not  continued 
until  lie  completed  them  at  Washington  in  1857  by  invent- 
ing the  tower  which  bore  his  name  and  is  universally 
adopted  in  chemical  works  of  the  present  day 

You  will  see  from  this  that  the  collection  of  the  parti- 
culars of  this  process  has  been  confined  to  very  few 
individuals,  and  those  who  now  remember  its  details  are 
scattered  far  and  wide,  and  it  has  been  impossible  to 
confer  with  them  all. 

Galena,  in  charges  of  about  6  tons,  in  the  state  in  which 
it  arrived  from  the  lead  mines,  together  with  the  necessary 
quantity  of  hydrochloric  acid  of  30°  Tw.,  was  pat  into  a 
mill  constructed  of  a  wooden  tub,  20  ft.  diameter  by  a  ft. 
deep,  lined  with  lead  and  blocks  of  grey  granite  9  in.  square, 
which  were  set  in  asphalte.  An  agitator  of  strong  oak 
beams,  secured  with  copper  bolts,  carried  round  large  Mocks 
of  granite,  with  which  the  galena  and  IK  1  wire  ground 
together,  the  result  of  the  reaction  being  to  produce  lead 
chloride  and  IIS,  which  was  evolved  in  large  quantities. 
Of  this  HjS  I  "ill  speak  later  on. 

The  free  acid  contained  in  the  HOI  used  in  these  dis- 
solved was  not  by  any  means  neutralised  by  the  galena, 
but  a  considerable  quantity  remained,  so  that  when,  on  test- 
ing, the  acid  was  found  to  be  about  10  Tw.,  the  whole 
contents  of  the  dis80lver  was  run  into  a  settling  tank.  Here 
the  density  of  the  I'M  L  made  it  settle  rapidly  and  the  clear 
supernatant  liquor  was  syphoned  off.  The  1'hCk  was 
washed  with  successive  quantities  of  cold  water  to  remove 
the  last  traces  of  free  acid  and  salts  of  iron,  which  if  not 
eliminated  at  this  stage  caused  the  resulting  white  lead  to 
have  a  yellow  tint. 

It  is  hardly  necessary  to  state  the  reason  for  using  cold 
water  instead  of  hot.  which  is  of  course  on  account  of  the 
slight  solubility  of  PbClj  in  cold,  while  it  is  freely  soluble 
in  hot  water— it  requires  135  1b.  of  water  at  19  ('.  to 
dissolve  1  lb.  of  lead  chloride  and  only  20  lb.  of  water  at 
boiling  point. 

The  removal  of  iron  at  this  stage  was  one  of  the  great 
difficulties  of  the  process,  finally  overcome  by  Using  a 
peroxide,  which  caused  the  precipitation  of  ferric  oxide  in  a 
manner  well  known  and  very  commonly  used.  The  results 
of  many  experiments  showed  thai  bj  dissolving  lead  chloride 
in  boiling  water,  and  adding  at  the  same  time  small  quantities 
of  peroxide  of  lead,  the  liquid,  after  settlement,  was  perfectly 
free   from   iron  and   gave  a  pure  white   resulting  product. 
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By  the  adoption  of  this  process  the  number  of  washings 
with  cold  water  could  be  reduced  from  12  to  :>  or  4,  and 
thus  a  saving  was  made,  as  every  washing  carried  away  with 
it  in  solution  an  appreciable  quantity  of  lead  chloride. 
This  plan  was  Mr.  Glover's  proposal,  and  in  all  probability 
he  was  the  first,  or  among  the  first,  to  use  peroxides  for  the 
removal  of  iron. 

The  chloride  of  lead  was  therefore  washed  from  the 
settling  tank  with  boiling  water  (and  a  quantity  of  from  4  to 
5  lb.  of  peroxide  of  lead  per  ton  of  PbCl2  added  to  remove  the 
iron)  into  round  vats,  lined  with  lead,  and  fitted  with 
agitators,  the  agitation  being  kept  up  until  all  the  chloride 
was  dissolved,  when  it  was  run  into  stock  vats,  20  ft.  dia-  J 
meter  by  12  ft.  deep,  and  allowed  to  settle.  The  heating  to 
boiling  point  of  the  immense  quantity  of  water  required  was 
a  matter  of  considerable  moment,  and  large  haystack  boilers 
were  used,  the  water  being  passed  from  one  to  the  other. 
We  have  now  got  the  clear  chloride  of  lead  solution  free 
from  iron  and  all  other  impurities,  and  to  precipitate  it 
requires  a  large  volume  of  lime  water.  The  quantity  of 
lime  required  to  precipitate  the  lead  having  to  be  in  the 
form  of  clear  lime  water  will  show  you  at  once  what  immense 
quantities  must  be  used  for  the  purpose,  as  the  solubility  of 
lime  in  cold  water  is  about  1  in  750.  This  lime  water  was 
prepared  under  cover  in  large  brick  tanks,  about  100  ft. 
square  and  8  ft.  deep,  and  there  were  three  of  these. 

One  of  the  difficulties  Mr.  Pattinson  had  to  contend  with 
was  getting  an  intimate  mixture  of  these  two  solutions  in 
the  right  proportions,  for  an  excess  of  lime  water  made  the 
lead  yellow ;  and  in  order  to  maintain  a  constant  head  of 
liquor  on  the  mixing  pipes  two  stone  tanks,  about  4  ft.  square 
by  12  ft.  high,  were  used.  These  had  gauge  glasses  fitted 
the  entire  height,  and  the  man  in  charge  had  to  keep  an 
equal  level  in  both  tanks,  into  which  chloride  of  lead  and 
lime  water  were  respectively  run  from  the  stock  tanks. 
From  the  bottom  of  these  tanks  taps  allowed  the  liquors  to 
run  to  the  mixing  pipes,  6  in.  diameter  by  12  ft.  long,  along 
which  a  narrow  slit  ran  the  entire  length.  From  these 
slits  the  liquors  emerged  in  thin  films,  and  were  thus  inti- 
mately mixed  ;  passing  on,  it  entered  at  the  periphery  of  a 
circular  tank  with  a  central  opening,  forming  a  vortex  action 
and  completing  the  mixture.  Hence  they  flowed  into 
draining  tanks,  which  settled  and  filtered  the  precipitate. 
As  the  clear  filtrate  passed  away  it  was  treated  with  a  small 
quantity  of  bicarbonate  of  magnesia  solution  in  order  to 
precipitate  any  chloride  of  lead  which  might  still  remain  in 
solution.  It  was  found  in  practice  that  the  oxychloride  of 
lead,  after  being  ground  with  oil  to  form  paint,  used  to  set 
hard  in  the  casks,  and  to  obviate  this  difficulty  Mr.  Pattinson 
added  in  the  mixing  tank  a  quantity  of  bicarbonate  of  mag- 
nesia, forming  a  basic  carbonate  of  lead  along  with  the 
oxychloride  of  lead  having  the  formula  PbCl  (OH). 

The  result  was  filtered  from  the  tank,  filled  into  earthen- 
ware dishes,  and  dried  in  the  usual  manner.  It  was  of 
good  colour — many  considering  it  superior  to  Locke 
Blackett's  white-lead,  which  I  believe  then  stood  highest  in 
the  market ;  and  as  for  covering  capacity,  Mr.  Pattinson 
used  to  claim  for  it  that  60  lb.  of  oxychloride  would  go  as 
far  as' 100  lb.  of  other  paints.  The  quantity  of  white-lead 
made  by  this  process  averaged  about  1,000  tons  a  yeai 
during  the  time  the  process  was  at  work  at  Washington. 

Such  is  a  brief  outline  of  the  process,  but  I  must  ask  you 
to  let  me  take  you  back,  to  learn  what  happened  to  "the  ' 
by-products.  The  first  of  these  was  sulphuretted  hydrogen,  ! 
evolved  on  the  decomposition  of  galena  with  HC1.  This 
gas  coming  off  in  irregular  quantities,  was  first  taken  in 
pipes  to  the  pyrites  kilns,  and  the  products  passed  into  the 
sulphuric  acid  chambers,  but  caused  endless  trouble,  besides 
the  danger  occasioned  by  flashing  back  through  the  supply- 
pipes,  producing  explosions.  To  obviate  this,  a  small  gas- 
holder was  made  of  gutta-percha.  This  was  a  most  costly 
affair,  and  only  lasted  a  very  short  time,  for  one  day  it 
suddenly  exploded,  and  the  fragments  were  too  small  to 
enable  anyone  to  assign  a  cause  for  its  dissolution.  After 
this  the  gas  was  burnt  under  a  boiler  fire,  and  the 
products  passed  up  the  chimney.  The  undecomposed 
galena  left  in  the  settling-tank  after  the  chloride  of  lead 
had  been  washed  from  it,  contained  all  the  silver  originally 
in  the  ore,  and  many  were  the  experiments  made  in  smelting- 


furnaces  to  recover  this.  Mr.  Pattinson  always  wished  to 
recover  the  silver  in  solution,  and  if  he  had  done  this,  would 
have  considered  his  process  a  complete  success.  He,  how- 
ever, was  not  spared  long  enough  to  complete  his  experi- 
ments, for  he  died  in  1858.  Mr.  Glover,  who  had  so  ably 
assisted  him,  left  Washington  in  1861,  and  the  question  of 
extracting  the  silver  and  lead  from  the  residuum  remained 
unsolved. 

In  spite,  however,  of  these  advantages,  the  process  was 
discontinued  in  1874,  and  the  works  dismantled.  A  rapid 
fall  in  the  price  of  white-lead,  and  the  low  prices  realised 
for  the  residuum,  which,  as  years  went  on,  did  not  decrease 
in  quantity,  made  it  impossible  to  carry  on  the  process  at  a 
profit. 

The  sources  of  loss  in  a  process  involving  such  large 
quantities  of  liquid  are  large,  and  although  every  possible 
care  was  taken,  lead  did  get  away  undissolved,  unprecipi- 
tated,  and  unfiltered. 

If  HC1  could  be  spared  in  quantities,  I  have  no  doubt 
that  this  beautiful  process  could  be  econominally  worked 
with  the  modern  disintegrators  for  grinding  the  lead  ore 
before  putting  it  among  the  acid,  the  perfected  process  for 
recovering  sulphur  from  H.S,  and  the  excellent  appliances 
we  now  possess  for  mixing  and  filtering  solutions. 

Mr.  John  Pattinson  moved  that  a  hearty  vote  of  thanks 
be  given  to  Mr.  Newall  for  an  address  of  exceeding 
interest. 

Dr.  Bedson,  in  seconding  the  motion,  congratulated  the 
Section  on  having  secured  Mr.  Newall  as  its  chairman,  and 
congratulated  the  chairman  upon  an  address  which  was  a 
distinct  addition  to  chemical  literature. 

Mr.  John  Glover,  at  the  request  of  the  chairman,  spoke 
of  the  share  which  he  had  had  in  the  working  of  the  oxy- 
chloride of  lead  process,  and  also  addressed  a  few  words  of 
advice  to  the  younger  members  of  the  Section,  urging  them 
to  add  to  their  purely  chemical  knowledge  a  knowledge  of 
mechanics  and  of  constructive  materials,  pointing  out  that 
some  such  knowledge  was  essential  to  a  man  who  had  to 
cai  ry  out  chemical  reactions  on  a  large  scale. 

He  also  spoke  of  the  very  great  pleasure  that  it  had  been 
to  him  to  receive  the  first  medal  of  the  Society,  and  that  he 
regarded  it  not  merely  as  a  personal  honour,  but  also  as  an 
honour  bestowed  upon  the  Newcastle  Section  of  the 
Society. 
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Meeting  held  on  Wednesday,  November  25th,  1896. 


ME.    F.    J.    K.    CARULLA  IN    THE    CHAIR. 


CHAIRMAN'S  ADDEESS. 

The  Commercial  Position  of  Sulphate  nf  Ammonia. 
It  is   chiefly  the  farmer  who  has   been  kept  in  view  when 
mak'.ng  comparisons  between  the   price  of  sulphate  of  am- 
monia and  that  of  its  great  rival,  nitrate  of  soda.    The  last 
contains  16 ■  47  percent,  of  nitrogen,  whilst  in  sulphate  of 
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ammonia  this  reaches   -  1  •  - 1  per  cent.     It  is  obvious  that, 
reckoning  the  unit  of  nitrogen  a~  of  equal  value  in  both,  the 

of  sulphate  should  exceed  that  of  nitrate  by  more  than 
a  fourth,  and  tlii-  condition  held  good  until  not  very  long 
ago  when  a  reversal  occurred,  the  causes  of  which  are  not 
at  all  easy  to  fathom.  It  may  safely  be  said  that,  had 
the  synthetical  manufacture  of  ammonia  from  the  nitrogen 
of  the  air  been  accomplished  on  a  commercial  scale,  the 
revolution  experienced  conld  hardly  have  been  greater. 

How  industries  can  be  influenced  by  methods  other  than 
those  of  a  purely  technical  nature  is  well  illustrated  by  the 
following  extracts    from  a   letter   signed  "  Nitrogen,"  which 

t.-d  in  the  Chemical   Trade  Journal  of  the  15th  of 

:  — 
"Some  16  or  IS  years  ago,  when  sulphate  of  ammonia 
sold  at  a  very  high  price  in  relation  to  nitrate  of  soda,  and 
when  sulphate  of  ammonia  alone  was  used  as  a  manure  for 
sugar  beet,  the  nitrate  of  soda  producers  bethought  them- 
es of  o  scheme  whereby  they  could  displace  sulphate 
of  ammonia,  and  induce  the  cultivators  of  beet  to  use 
nitrate  of  soda  instead.  They  offered  a  prize  of  1,000/.  to 
the  writer  of  the  best  essay  upon  the  application  of  nitrate 
of  soda  for  beet-growing  in  substitution  of  sulphate  of 
ammonia.  From  that  day  to  this,  step  by  step,  nitrate  of 
soda  has  encroached  upon  the  old  preserves  of  sulphate 
immonia,  until  to-day  we  stand  in  the  extraordinary 
position  of  being  completely  routed  from  a  field  that 
formerly  was  all  our  own.  .  .  .  The  price  of  nitrate 
of  soda  to-day  is,  say,  SI.  per  ton.  The  price  of  sulphate  of 
ammonia  is  to-day,  say.  7/.  12s.  (i</.  per  ton.  .  .  .  Now 
what  does  all  this  mean  ?  .  .  .  Assuming  the  export 
of  nitrate  of  soda  is  one  million  tons  per  annum,  then  it 
means  that  the  nitrate  of  soda  producers  are  now  receiving 
2,087,500/.  per  annum  more  than  they  should  receive.  A 
fair  return  for  1,000/.  prize  once  given  !  !  !" 

It  cannot  be  questioned  that  the  literature  that  arose 
round  this  prize  must  have  benefitted  the  nitrate  of  soda 
industry,  but  the  effect  in  any  case  has  been  gradual,  and 
we  must  remember  that  comparatively  low  prices  were 
experienced  in  the  sulphate  market  long  before  the  prizo 
•  '-sav.  In  18fi7.  for  example  (I  take  the  figures  of  Messrs. 
Bradbury  and  llirscb),  the  average  price  of  sulphate  of 
ammonia  was  11/.  10s.,  from  which  figure  it  rose  to  21/.  in 
1872,  coming  down  to  17/.  2*.  6rf.  in  1874,  rising  again 
until  1878,  when  201.  5s.  per  ton  was  realised  as  an  aven 
for  the  year.  This  was  about  the  time  of  the  nitrate  essay. 
It  will  thus  be  seen  that  severe  fluctuations  and  low  prices 
were  not  unknown  before  its  advent.  Hence  the  value  of 
the  suggestion  that  sulphate  of  ammonia  makers  should 
band  together  and  offer  a  similar  prize  to  sing  the  praises 
of  their  product  is  questionable.  The  money  would  be 
better  spent  in  disseminating  the  literature  we  already 
possess  amongst  the  fanner-  to  teach  them  the  value  of 
nitrogenous  manures  generally,  rather  than  make  any 
attempt  to  fall  foul  of  nitrate  of  soda.  The  Sulphate  of 
Ammonia  Manufacturers'  Association,  of  which  my  worthy 
colleague  of  Manchester.  .Mr.  (ieo.  I'.  Davis,  is  Hon.  Sec, 
publishes  an  excellent  pamphlet  on  the  use  of  sulphate, 
that  ot)I\  wants  distributing  with  a  little  energy  to  cause 
surprise  to  those  apathetic  manufacturers,  who  look  with 
indifference  on  the  association,  forgetful  of  the  motto : 
*'  United  we  stand,  divided  we  fall." 

It  would  appear  from  estimates  made  by  M.  Legrand, 
given  in  M.  Truchot's  recent  book  " L' Ammoniaque,"  that 
Iielgium  uses  but  j*th,  Germany  jn-th.  France  i^th,  and 
England  jrjth  of  the  quantity  of  nitrogenous  manures  they 
might  each  consume  with  advantage.  It  may  thus  be  seen 
how  great  is  the  field  that  lies  unconquered  at  our  very 
doors,  and  the  instruction  of  the  farmer  is  only  needed 
in  order  to  have  a  flourishing  market  for  our  sulphate 
with  benefit  to  the  whole  community.  The  matter  is  so 
notorious  that  numerous  references  to  it  arc  to  he  found 
in  the  reports  of  Mr.  A.  E.  Fletcher,  late  II. M.  Chief 
Inspector  under  the  Alkali,  &c.  Works  Regulation  Arts. 

Thus  in  the  proceedings  during  the  year  1SS9  (p.  121  he 
wrote  :  "  Seeing  that  the  larger  proportion  of  this  ammonia 
is  produced  in  the  gasworks  scattered  through  the  country, 
it  appears  surprising  that  the  British  farmer  does  not  see  it 
to  be  to  his  interest  to   buy  that   which   ina\   be    had  in  his 


own  market  town  rather  than  to  allow  it  to  be  carried  awav 
and  shipped  for  the  use  of  the  farmer  in  Germany,  who  has 
to  [iay  the  carriage  and  other  charges  in  addition  to  the 
[Hi-    for  which  our  Farmers  at  home  could  purchase  it." 

With  our  present  a  us  of  manufacture  over-production 

should  be  impossible  in  the  face  of  such  figures  as  those 
given  above,  and  yet  the  accumulation  of  stocks  in  the 
hands  of  the  large  makers,  which,  for  instance,  it  the 
beginning  of  1895  am  muted  to   something  like  16,000  tons 

ac 'ding  to    Messrs.  Bradbury  and  Hirsch,  is  a  fact  that 

would  lead  one  to  suppose   |  was   in   excess 

demand.  Sulphate  of  ammonia  an  1  nitrate  of  soda  are 
evidently  fighting  for  a  restricted  Held  that  by  combined 
efforts  might  !»•  greatly  enlarged  to  tin-  b  >n  :it  of  both. 

The  accompanying  tabli  sulphate 

of  ammonia  in  the  United  Kingdom  during  the  last  lOyear*, 
and  the  diagram  represents  the  annual  variations  in  the 
quantities  obtained  from  the  various  sources.  Each 
division  represents  1,000  tons. 

Amount  on  St  lpkatb  oe  Ahsionu   pho     can   i*.  the 
United  Kingdom  during  mi    lasi    ii\  Years, 

The  figures  being  taken  from  the  Reports  of  Her  M 
Chief  Inspector  under  the  Alkali  Acts. 




is-:. 

1    11  K  s    

-     '      works 

Tolls. 
SO    |SM 

18,080 
3,950 
2,100 

Tons. 
85,022 

1 
122,785 

100,711 

Tons. 
102.138 

■:■■■•:, 

Total 

113,896 

t::  1.-J..7 

1891. 


Gasworks  

s.i  .    -  orks  -  -  ■ 
I  irks   .... 

Coke,  &c.  works 


A  mere  glance  at  the  diagram  will  show  how  last  year 
every  branch  of  the  industry  contributed  to  the  iucreased 
production,  which  rose  from  an  average  of  barely  0,700  tons 
for  each  of  the  previous  eight  years,  to  the  astonishing 
figure  of  19,603  tons,  an  addition  to  the  market  supplies 
that  largely  explains  the  depression,  already  in  an  ac 
staire  at  the  end  of  1895,  when  sulphate  touched  8/.  10s.. 
the  lowest  price  then  on  record. 

It  mai  be  that  errors  in  the  manipulation  of  storks  at 
the  large  gasworks  ha\e  aggravated  the  situation.  It  is 
obvious,  however,  from  the  diagram  that  the  annual  Lncn  ase 
in  production  from  such  works  is  only  that  naturally  due 
to  the  spread  of  the  gas  industry.  'Ibis  increase  has  not 
been  so  great  of  recent  years  as  it  was  in  1888  and  1889, 
years  that  show  remarkable  advance.  Can  the  falling. of! 
be  due  to  the  progress  of  the  electric  light?  We  cai 
doubt  that  tbis  must  in  some  degree  have  affected  the  out- 
put of  gas,  and  hence,  of  sulphate. 

The  use  of  oil-gas  and  of  the  water-gases,  in  which  latter 
category  acetylene  max  be  included,  will  also  tend  to  prevent 
any  large  increase  in  the  output  of  coal-gas.  The  Birming- 
ham  Corporation  have,  for  instance,  established  works  for 
the  manufacture  of  water-gas  to  be  enriched  with  "  Russian 
solar  distillate,"  a  petroleum  whose  specific  gravity  is  nearh 
0' 80,  which  will  yield  2,000,000  cb.  ft  of  e-as  per  day  of 
■_'  I  hours,  or  about  a  quarter  or  a  fifth  of  the  average 
output  of  the  Windsor  Street  "Works,  while  the  further 
extension,  for  which  room  is  provided,  will  bring  up  the 
capacity  to  a  third  of  the  present  output. 

That  extensions  of  this  character  will  exert  a  powerful 
check  on  the  production  of  sulphate  from  gasworks  . 
el.ar.  Acetylene  promises  also  to  be  soon  a  familiar 
feature  in  view  of  the  establishment  of  a  company  at  the 
Falls  of  Foyers  for  the  manufacture  of  carbide  of  calcium. 
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That  the  increasing  use  of  coal-gas  for  cookiDg  and 
heating  purposes  will  influence  the  position  in  the  opposite 
direction  is  equally  certain,  and  not  only  for  the  sake 
of  the  gas  industry  but  in  the  interests  of  the  public 
health  we  must  all  sincerely  hope  that  this  will  prevail. 

Turning  now  to  the  ironworks,  which  help  to  swell  the 
output  of  sulphate,  I  cannot  do  better  than  read  to  you 
again  from  one  of  Mr.  Fletcher's  reports  to  give  you  some 
idea  of  what  is  being  accomplished.  "  There  are  cases  where 
more  of  the  capital  invested  iu  an  iron  smelting  work  is 
devoted  to  the  collection  and  treatment  of  the  tar  and 
ammonia  than  to  the  production  of  the  iron  itself.  ...  In 
Scotland  at  present  the  apparatus  for  collecting  the  am- 
monia, tar,  &c.  from  the  gases  of  the  iron  blast  furnaces 
has  cost  over  444.600/."     (Alkali  Act  Report  for  1891.) 

You  will  have  observed  that  practically  the  whole  of  the 
sulphate  nf  ammonia  from  ironworks  is  obtained  in  Scot- 
land, and  we  may  suppose  that  this  make  is  largely  added 
to  that  portion  of  the  product  from  the  shale  works  that 
finds  an  outlet  at  Leith.  Can  it  be  that  this  plethora 
enables  speculators  to  so  easily  squeeze  prices  at  that  port  ? 
The  iron  manufacturers,  however,  or  at  least  some  of  them 
care  as  little  for  low  prices,  as  do  those  engaged  in  the 
English  gas  industry,  and  it  has  been  suggested  that  the 
ammonia  from  the  blast  furnaces  should  be  recovered  as 
carbonate  instead  of  sulphate.  This  would  certainly  save 
the  cost  of  the  sulphuric  acid  and  utilise  the  carbonic 
anhydride  which  now  goes  to  waste.  As  R.  Warington 
has,  however,  shown  the  prejudicial  action  that  ammonium 
carbonate  has  on  nitrification  it  may  yet  be  questioned 
whether  the  adoption  of  the  suggestion  would  relieve  the 
situation  for  the  ironmasters. 

Modern  developments  may,  however,  make  such  process  as 
to  render  the  farmer  altogether  independent  either  of  sulphate 
or  of  nitrate.  You  will  be  able  to  read  in  the  forthcoming 
number  of  our  Journal  a  report  of  Dr.  Voelcker's  paper  on 
"  Xitragin,"  the  name  given  to  a  bacteriological  culture 
which  is  to  do  away  with  nitrogenous  manures  at  least 
for  legumiuous  plants. 


Although  as  yet  the  inroad  of  the  bacteriologist  into 
the  domain  of  the  agricultural  chemist  extends  only  to 
the  requirements  of  these  plants,  it  is  well  to  ask  ourselves 
what,  it  by  further  developments,  nitrogenous  manures 
can  be  dispensed  with  altogether  ?  Clearly  the  nitrate  of 
soda  industry  would  suffer  more  than  sulphate  of  ammonia 
not  only  because  it  is  the  favourite,  but  also  because  the 
traue  m  nitrate  is  the  larger.  Were  we  in  the  position  of 
some  26  years  ago  when  the  Heaton  (Steel)  process  was 
invented,  and  which  promised  to  consume  enormous 
quantities  of  nitrate  of  soda,  hopes  might  be  entertained 
that  with  lower  prices  its  use  might  increase  even  if  it 
became  obsolete  for  agricultural  purposes.  No  such  hopes 
are  now  possible,  for  with  the  modern  steel  proeesse-:  to 
compete  against  that  of  Heaton  could  only  find  employ- 
ment for  exceptional  purposes  however  much  it  mio-ht  be 
technically  perfected.  It  is  difficult  lo  imagine  in  what 
direction  the  large  quantities  of  nitrate  of  soda  used  in 
agriculture  could  be  otherwise  employed. 

The  ammonia  interest,  although  also  a  sufferer,  would 
not  be  m  quite  so  ba.l  a  plight.  In  the  first  place  the 
quantity  to  be  reckoned  with  is  much  smaller,  anil  secondly, 
the  outlets  tor  ammonia  in  one  form  or  another  are  daily 
widening.  Of  course  I  am  referring  here  to  ammonia  not 
in  the  form  of  sulphate.  Already  considerable  quantities  of 
ammomacal  liquor  go  into  consumption  in  the  ammonia- 
soda  process,  amounts  that  are  not  included  in  any  of  the 
figures  above  given.  The  quantity  of  ammonia  to  thus  find 
employment  will  probably  go  on  increasing  until  double  the 
present  amount  is  used.  The  ammonia-soda  process  last 
year  overtook  the  Leblanc  process  as  regards  the  quantity 
of  salt  decomposed  in  Great  Britain. 

The  use  of  ammonia  for  refrigerating  purposes  is  alio 
extending. 

America  has  occasionally  absorbed  a  considerable  quantity 
of  sulphate  from  England  to  be  reconverted  into  ammonia 
lhis  may  have  occurred  exceptionally,  but  it  can  hardly  be 
a  visionary  thing  to  hope  that  the  development  of  South 
Atnea  under  British  rule  may  make  demands  upon  us  iu 
this  direction. 

It  is  needless  to  dwell  on  the  many  purposes  for  which 
ammonia  may  find  employment  in  the  house.  \s  th-» 
public  become  more  alive  to  its  value  as  a  detergent  the 
use  for  this  purpose  must  largely  grow  iu  importance. 

I  refrain  from  mentioning  other  outlets  for  ammonia  that 
will  be  obvious  to  you  for  the  manufacture  of  compounds 
used  in  small  quantities,  and  over  the  consumption  of  which 
we  can  exert  no  influence.  Nitrate  of  ammonia,  the  offspring 
of  the  two  great  rivals  we  have  been  considering,  and  which 
has  been  used  in  the  manufacture  of  explosives,  may  be 
given  a  passing  notice.  At  one  time  there  was  promise  of 
both  sulphate  and  nitrate  being  largely  used  in  the  manu- 
facture of  this  salt,  but  its  hygroscopic  character  has  stood 
in  the  way  of  progress. 

From  what  has  been  said  it  may  be  seen  that  whilst  there 
is  yet  a  large  virgin  field  for  the  employment  of  sulphate  of 
ammonia  in  agriculture, many  uses  for  ammonia  are  opening 
out.  whilst  the  competition  of  nitrate  of  soda  is  only  felt  by 
sulphate.  We  have  also  seen  that  the  increase  in  the 
production  of  ammonia  is  likely  to  suffer  a  check  in  the 
gas  industry,  but,  on  the  other  hand,  blast  furnaces  and 
coke-ovens,  as  well  as  the  shale-works,  will  probably  pour  it 
into  the  market  in  increasing  quantities.  The  latter,  how- 
ever, are  more  subject  to  trade  fluctuations  than  are  the 
gasworks,  so  that  we  cannot  help  being  impressed  by  the 
conviction  that  great  variations  will  be  seen  in  the  sulphate 
of  ammonia  market  iu  the  future  as  iu  the  past,  that  the 
present  depression  is  only  temporary,  and  that  we  can  hope- 
fully look  forward  to  better  times. 


THE  AMOUNT  OF  AIR  CONTAINED  IN  WATER. 

BV    J.    M.    C.    FATON. 

(This  Journal,  1896,  419.) 

Discussion. 

The  Chairman  hoped  that  other  members  had  been  more 

fortunate  than  he  in  his  search  for  results  of  experiments  to 

enable  him  to  reply  to  the  questions  put  by  Mr.   Paton 

o 
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20).     Mr.  Given  li  id  already  riven  the  chief  points 

known  on  the  snbjecl  of  the  gases  dissolved  in  water 1 

indeed  the  note  itself  was  a  better  reply  to  some  of  the 
questions  than  much  that  might  be  said.  It  might,  how- 
ever, be  of  interest  in  this  connection  to  call  attention  to  the 

J.  C.  Thresh's  Apparatus  fob  collecting  tiik 

(.  \-l  9    DJ .\  i  !>    IN    W   ITER. 


«,  flask  filled  with  the  wain-  to  be  examined  i  e,  filled  with  mercury 
by  raising  e ;  /.  mercury  trough  ;  </,  receiver  for  the  gases  as 
tney  come  from  a. 

form  of  apparatus  designed  by  J.  C.  Thresh  for  collecting 
the  gases  dissolved  in  water  whilst  engaged  in  the  analyses 
of  the  Buxti  n  Thermal  water-,  which  would  be  found 
illustrated  in  the  Journal  of  the  Chemical  Societv,  Vol, 
XXXIX.,  ]>.  .W. 

Mr.  G.J.  Ward  said  he  had  no  experimental  evidence 
to  offer.     Possibly  to  look    at   the   question   from   a  purely 
theoretical    point    of    view   would    be    the   best,  because    it 
seemed  to  him  that  the  amount  varied  so  much  that  it  was 
difficult  to  get  at  it  exactly  by  experiment.     He  understood 
that  Mr.  Caven  showed  thai  the  amount  dissolved  by  water 
of  gases  found  in  the  ordinarj  atmosphere  came  altogether 
to  .'('  12  vols,  per  100  vols,  of  water  at  a  temperature  of  (     ('. 
ml  760  mm.  pressure.     Assuming  the  vacuum  of  an  air- 
pump  to  be  equal  to  70  nun.  pressure,  the  equivalent  of  about 
mercury,  the  result  in  such  a  case  would  be  that 
the  amount  of  gas  dissolved  in  the  water  would  be  one-tenth 
of  what   it   was   originally,  i.e..  2-8  vols,   of  gas  would    be 
given  off  leaving  0-32  in  the  water.     But  those  2-8  vols,  of 
then  given  off  would  now  be  under  a  pressure  of  only 
tenth   of  what   they  were  in  the   first  instance,  and  the 
result   would  be   that   they   would   occupy  28  vols,   per  100 
vols,  of  water  used.     That  was  taking  no  account  of  tem- 
perature,    lie  found  Bunsen  gave  the  following  figures  as 
to  the  effect  of  temperature  : — The  absorpti'  'it  of 

nitrogen   at   0    C.    is    0' 02035,   at   5    it    i<   0-01794,   at  1(1 
0-01607,  at  15°  0-01478,  and  at  2(1    0-01  103.      In  the  case 
of  oxygen  the  coefficients  were — at  0    C,  0-04114,  at  5 
0-03628,at  10°O-0325O,al  IS  0 •  02989,  and  at  20  0-02888. 
Carbonic  acid   gas    varied  in    the    same  way  but  (0  a  larger 

extent,  the  coefficients  being  at  0°  1-7967,  at  ."■    1-4497, 

In-  1-1847,  at  15°  1-0020,  and  at  2U  0-9014.  That 
naant  that  if  cold  water,  instead  of  being  at  a  temperature 
of  zero,  be  taken  at  15c  C,  which  was  what  they  might  take 
it  tu  be  on  an  average,  the  absorption  coefficients  came  very 
nearly  to  three-quarters  of  what  the\  were  atO  Therefore 
the  gas  dissolved  in  the  water  would  be  about  tin.  e-quartei  - 
of  the  amount  given  above,  that  was  to  say  it  would  be 
2':t4  vols,  per  100  vols,  of  water.  The  amount  left  in  the 
water  after  the  reduction  of  pressure  to  one-tenth  (could 
come  to  a  little  over  0*2  vols,  per  100,  and  the  other  21 
vols,  would  be  given  off.  At  the  reduced  pressure  this 
would  become  21  or  22.  In  addition  to  that  the)  had  to 
consider  the  sffect  of  temperature.  The  temperature  of 
water  which  gave  a  vapour  ten-ion  of  3  ins.  of  mercurj  was, 
roughly  sneaking,  la  C.  That  would  cause  an  xpansion 
approximately  of  one-sixth,  bringing  the  21  or  22  vols,  to 
:'i'  ov'.'j1.    All  thoe  ere  basi  1  on  the  assumption 

that  the  water  in  the  tii-t  instance  was  pure  water  and 
thoroughly  saturated.  The  next  question  to  consider  was 
whether  the  water  was  likely  to  lie  saturated.  As  to  the 
rate  of  diffusion  of  gas  in  liquid,  he  was  sorry  t"  - 
had  not  got  any  exact  figures.  The  rate  of  diffusion  of  Las 
in  a  liquid  was  inverse!)  in  pro]  ortion  to  the  squs 


the  specific  gravity  of  the  gas.  That  would  account  for  the 
fact  that  the  oxygen  and  nitroeen  in  water  more  nearly 
approached  the  theoretical  quantity  than  did  carbonic  acid 
gas,  which  would  diffuse  more  -lowly.  The  effect  of 
different  solids  in  solution  was,  for  ordinary  waters,  very 
small.  The  absorption  coefficients  for  solutions  of  -odium 
chloride  and  sodium  sulphate  were  only  slightly  less  than 
pure  water,  but  certain  solid-,  such  as  normal  sodium 
carbonate  and  sodium  phosphates, and  some  organic  sodium 
solids,  absorbed,  probably  chemically,  more  carbonic  acid 
gas.     Whether  that   gas   would   be  given   off  on   heating 

to  temperature  of  the  air-pump,  he  Id  n  it  Bay,  but  in  a 

similar  case  of  ammonia,  which  was  dissolved  in  nitrate  of 
potassium,  it  was  entirely  given  up  on  boiling;  SO  he  would 
lie  inclined  to  say  that  the  same  would  be  the  result  with 
carbonic  acid  gas.  Buchanan  measured  the  solubility  "i 
carbonic  acid  eas  in  solutions  ..i  calcium  an  1  magnesium 
sulphates,  which  would  be  similar  to  the  water  in  thus,. 
districts;  but  the  results  varied  according  to  whether  the 
solutions  were  freshly  prepared  or  old.  and  the  effects  pro- 
duced by  these  salts  were  very  slight.  It  seemed  to  him 
that  they  could  take  it  that  pure  drinking  water,  containing 
the  solids  which  it  would  naturally  contain,  only, — the  solids 
found  in  strata — and  which  had  not  been  heated  to  any 
gnat  temperature,  in  a  natural  stream  gradually  trickling 
down,  must  contain,  if  not  quite  so,  very  nearly  the  theore- 
tical quantity  of  gas  dissolved.  As  to  the  effi  :t  of  sewage, 
perhaps  somebody  present,  who  had  made  analyses  of 
drinking  waters  and  determined  the  manner  in  which  they 
would  absorb  oxygen,  would  give  some  information  on  the 
subject.  He  had  made  one  small  experiment  which  anybody 
could  make.  Take  an  ordinary  glass  of  soda  water  and  try 
the    effect    of    sugar    and    Salt,  which    wile    of    about    equal 

solubility.  The  sugar  would  cause  effervescence  imme- 
diately: the  salt  comparatively  Blowly. 

Dr.  Clowes  said   that   .Mr.  Paton  had  given  an  average 

statement  which  would  apply  to  all  classes  I  water  approx- 
imately, and  the  statement  being  an  averagi  might  be 
taken  as  a  rule  for  working.  He  (Dr.  CI  -  however 
thought  that  different  samples  of  water  would  have  to  be 
dealt  with  separately  was  the  only  solution  of  the  problem. 
As  regards  the  effect  of  sewage  on  dissolved  g  ises  in  water, 
he  had  many  years  ago  occasion  to  examine  into  that 
question.  Sewage  did  assist  in  removing  free  dissolved 
oxygen  from  the  water,  the  oxygen,  a-  soon  a-  it  was 
absorbed  producing  oxidation  of  certain  matter  in  the 
sewage.  Hence,  waters  which  were  contaminated  with 
recent  sewage  to  any  considerable  extent  were  free  from 
dissolved  oxygen,  in  fact  the  proportion  of  oxygen  which 
wasfound  in  solution  in  water  might  serve  to  decide  whether 
there  had  recently  been  sewage  in  it  or  not.  If  nodi- 
oxygen  was  found  the  water  was  probabl)  badbj  contamin- 
ated with  sewage. 

Mr.  L.  Annmt-rr  suggested  to    Mr.    Paton   that  it   was 
rather  unfortunate  to  describe  the  ga  -■        ■   in  watei 

as  air,  because  a-  far  as  the  oxygen  and  aitrogeu  alone 
were  concerned  the  gases  dissolved  contained  roughly  one- 
third  of  oxygen.  But  the  proportion  of  dissolved  carbon 
dioxide  was  probably  always  greater  than  thai  contained  in 
air,  and  often  very  much  greater,  The  amount  would 
depend  upon  the  proportion  of  dissolved  carbonates  of  lime 
and  magnesia.  The  hitter  salt  holds  tin  carbonic  acid  very 
loosely,  for  he  had  proved  by  experiment  that  water  con- 
taining magnesium  carbonate  dissolved  in  a  solution  of 
carbonic  acid  could  have  all  the  carbon  diox  de  in  excess  of 
that  required  to  saturate  the  magnesia  expelled  at  the 
ordinary  temperature  and  pressure  bj  merelj  passing 
through  the  water  a  current  oi  dioxide. 

.iter  part  of  the  magnesium  carbonate  was  precipi- 
nd  at  the  end  of  tin-  experiment  the  magnesia  and 
carbonic  acid  remaining  in  solution  wet.  in  the  ratio 
MgO:COj.  Therefore,  in  an  air-pump  and  at  the  temper- 
ature of  the  condenser  very  likely  a  go  .1  d<  ll  "I  the  carbon 
dioxide  might  he  given    up  from  sin  h    v.  ,  would 

not  be  re-dissolved  from  tin-  air  in  the  cooling  apparatus. 

Mr.  1'a  i  uN  after  dealing  with  otlu  i   pi. on-  said  thai  when 
the  source  of  water  was  an  underground  supplj .  the  quantity 

of  gases    contained    was   frequently    more    than    that  which 

was  theoretically  to  be  i  itpi  •  ted.     It  the  mixture  was  under 
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pressure  a  considerable  time  the  water  held  gas  longer 
after  release.  If  they  took  natural  aerated  waters  for 
drinking  purposes,  and  artificial  ones,  they  would  find  that 
the  natural  waters  would  hold  gas  longer.  Apparently 
there  was  not  much  on  record  to  throw  light  on  the  main 
question. 
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Jan.  28th,  1S97.— Dr 
Q  lalitative  Separation  of  Ba,  Sa,  and  Ca 
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Meeting  held  on  Monday.  November  30th,  1896. 


MR.    T.    FAIRLEY    IN    THE    CHAIR. 


NOTE  ON  AN  EXACT  METHOD  FOE  ESTIMATING 
THE  INTENSITY   OF  THE   X   KAYS. 

COMMUNICATED    BY    MR.    F.    W.    BRANSON. 

For  comparing  different  sources  of  the  X  rays,  the  hand 
placed  upon  an  ordinary  fluorescent  screen  of  barium  platino- 
cyanide  is  a  convenient  test  ;  but  if  an  exact  record  is 
desired,  a  photographic  process  is  necessary. 

The  following  method,  which  I  have  devised,  seems  quite 
free  from  error  :  — 

A  quadrant  of  aluminium  is  taken,  with  millimetre  steps 
1^1 — 10).  This  is  superimposed  on  a  photographic  plate, 
which  is  enclosed  in  a  light-tight  envelope,  a  vacuum  tube 
i-  placed  at  a  standard  distance  from  the  sensitive  film 
and  an  exposure  of  definite  duration  is  given. 

Development  with  a  standard  developer  at  a  temperature 
of  60°  F.  for  five  minutes  will  reveal  a  number  of  steps  on 
the  negative,  that  number  being  exactly  proportionate  to 
the  intensity  of  the  X  rays. 

Comparative  tests  can  thus  be  made  with  different 
vacuum  tubes,  or  with  the  same  tube  under  different  con- 
ditions. 

Mr.  Branson  then  demonstrated  the  production  and 
properties  of  the  Riintgen  rays  by  means  of  various 
apparatus,  including  the  Wimshurst  electrical  machine,  and 
exhibited  a  large  number  of  photographs  taken  by  these  rays. 

In  answer  to  an  inquiry  as  to  whether  any  photographs 
had  been  taken  by  means  of  the  Wimshurst  machine,  Mr. 
Branson  stated  that  it  was  quite  practicable,  but  that  the 
time  of  exposure  necessary  was  much  greater  than  with  a 
good  induction  coil,  the  minimum  with  the  machine  exhibited 
being  about  20  minutes,  whilst  1  minute  sufficed  with  a  coil 
which  gave  a  10-in.  spark.  This  was  accounted  for  by  the 
great  difference  in  intensity,  which  might  be  overcome  bv 
increasing  the  number  of  plates,  and  consequently  the 
quantity  of  the  discharge. 

Mr.  Branson  considered  that  the  use  of  the  Wimshurst 
machine  as  a  means  of  generating  the  X  rays  was  capable 
of  application  to  many  commercial  enterprises  on  account 
of  its  simplicity  and  adaptability  to  driving  by  mechanical 
means. 

The  use  of  the  X  rays  in  the  examination  of  alloys  was 
spoken  of,  and  their  application  to  the  examination  of  food- 
stuffs, &c.  for  mineral  impurities  was  perfectly  feasible. 


Mr.  Broadbent  asked  whether  Mr.  Branson  had  attempted 
to  differentiate  between  the  X  rays,  as  it  was  supposed  that 
they  existed  in  two  or  three  forms. 

Mr.  Branson,  in  reply,  stated  that  the  result  of  recent 
experiments  had  been,  not  to  find  two  or  three  varieties 
merely,  but  a  regular  gradation  of  rays,  us  in  tie  case  of 
light. 

SOME  API 'LIGATIONS  AND  MODIFICATIONS 
OF  THE  MERCERISING   PROCESS. 

COMMUNICATED    BY    A.    '..    PERKIN,    r.li.s.E. 

PlcfjFESSOR  Hummel,  who  is  unavoidably  absent  this  evening, 
has  asked  me  to  bring  before  your  notice  some  specimens 
of  fabrics  treated  by  somewhat  norel  processes,  which  are 
based  upon  the  old  and  well-known  method  of  "  mercerisa- 
tion."  It  appeared  probable  that  these  samples,  which  have 
1).  en  recently  presented  to  the  Dyeing  Department  of  the 
Yorkshire  College,  would  be  of  interest  to  the  members  of 
this  Section. 

The  original  process  of  Mercer  consists  in  treating  calico 
with  a  solution  of  strong  caustic  soda  (40c — 50°  Tw.)  at  the 
ordinary  temperature,  the  material  being  by  this  means 
considerably  strengthened,  and  also  acquiring  an  increased 
attraction  for  colouring  matters.  As  a  process  preliminary 
to  dyeing,  it  has  been  but  little  utilised  on  account  of  the 
excessive  contraction  which  the  cotton  undergoes  (about 
T>3th  in  length  and  breadth).  Strange  to  say,  this  contrac- 
tion, which  in  the  early  days  was  regarded  as  a  defect,  has 
proved  to  be  a  valuable  feature,  capable  of  useful  applica- 
tion ;  thus  iu  recent  years  it  has  been  employed  bj  printers 
for  the  imitation  on  calico  of  the  "erepons"  introduced  by 
the  woollen  manufacturers.  For  this  purpose  the  cotton  is 
printed  with  a  solution  of  gum,  usually  in  the  form  of 
stripes,  and.  alter  drying,  passed  through  the  caustic  alkaline 
solution,  with  the  result  that  the  unprinted  portions  con- 
tract whiletlK.se  parts  protected  by  the  gum  do  not,  and 
hence  the  latter  assume  the  characteristic  puckered  or 
"  crepon  "  appearance. 

More  recently  still,  a  French  inventor  has  discovered  th.it 
wool  and  silk,  which  are  injuriously  acted  upon  by  caustic 
alkali  at  the  ordinary  temperature,  are  practically  unattaeked 
at  n  C.  by  this  agent,  though  cotton,  on  the  other  hand, 
is  still  mercerised.  By  treating,  therefore,  mixed  fabrics 
consisting  of  silk  and  cotton,  or  wool  and  cotton,  with  the 
caustic  soda  solution  at  this  low  temperature,  the  cotton  is 
contracted  while  the  wool  and  silk  remain  unaltered,  and 
the  local  contraction  thus  produced  causes  the  beautiful 
wave-like  "  crepon  "  effects  on  the  patterns  now  before  you. 
Excellent  imitations  of  "crepon  "  work  of  a  slightly  different 
character  are  produced  by  mercerising  in  this  way  double 
cloths  having  a  woollen  face  and  gauze-like  cotton  back, 
interwoven  at  certain  points  m  accordance  with  the  pattern 
desired. 

The  most  novel  process  here  illustrated,  which  is  the 
subject  of  a_  French  patent,  is  based  upon  the  contraction 
which  silk  is  found  to  undergo  when  treated  with  dilute 
sulphuric  acid.  The  following  particulars,  taken  from  the 
Fdrber  Zeitung  (VII.,  139),  are  said  to  be  employed:— 
They  consist  in  steeping  the  material  in  sulphuric  acid 
75  — 8u  Tw.,  at  a  temperature  of  15°— ,37°  C,  for  5—1.5 
minutes,  and  though  the  silk  thus  suffers  a  loss  of  lustre, 
its  strength  is  practically  unaffected.  By  printing  the  silk 
with  a  wax  resist,  certain  portions  of  the  fabric  may  be 
protected  from  the  action  of  the  acid,  and  various  ruffled 
"  crepon  "  effects  are  thus  obtained,  as  seen  in  the  samples 
submitted  to  your  notice. 

Finally,  I  have  to  bring  before  you  a  novel  and  somewhat 
ingenious  adaptation  of  the  process  of  mercerisation.  which 
consists  in  the  treatment  of  cotton  with  strong  caustic  soda 
solution,  means  being  at  the  same  time,  however,  employed 
to  prevent  the  contraction  of  the  material.  Owing  to  the 
strain  thus  brought  to  bear  upon  the  fibres  during  the 
mercerising  process,  and  therefore  while  they  are  still  in  a 
plastic  condition,  they  acquire  such  a  high  lustre  as  to  give 
the  material  the  appearance  of  silk. 

Dyed  and  undyed  samples  of  Lehner's  artificial  silk 
produced  from  collodion  are  also  submitted  to  your 
inspection. 
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Discussion. 

The  I'liuiiMvN  inquired  whether  artificial  —  i 1 1<  was  made 

in  this  country. 

Mr.  J.  W.  PbOCTBE  asked  whether  the  sulphuric  acid 
used  in  the  process  of  mercerisation  did  uct  affect  the 
durability  of  the  silk  fibres. 

Mr.  Pebkdt,  in  reply,  stated  that  artificial  silk  is  not 
made  in  this  country,  hut  principalU  in  France.  The 
nature  of  the  colouring  matter  of  the  silk  is  not  stated,  fu 
cases  it  has  been  introduced  into  the  collodion  mass 
before  drawing  into  fibres.  It  had  not  been  found  that  the 
sulphuric  acid  hail  any  deleterious  effect  on  the  fibres. 

NOTE  ON  THE  IH'KABILITY  OF  PLATINl'M- 
[RIDI1   \l    \  l  SSELS  IN  LABORATORY  USE. 

v.\    i.   iuki.ey. 

Mr.  1'"aiki.ev  showed  vessels  of  the  alloy  of  platinum  with 
10  percent,  of  iridium,  which  had  been  in  everyday  use  for 
over  14  years.  This  alloy  is  much  harder  and  more  durable 
than  pure  platinum,  and  if  carefully  used  does  not  crack, 
as  has  been  recently  stated  by  Mr.  Blair,  chief  chemist  in 
one  of  the  United  States  Government  laboratories.  Even 
pure  platinum  vessels  are  sometimes  injured  by  the  sudden 
application  of  a  powerful  blow-pipe  flame  to  the  cold  metal. 
The  author  also  referred  to  the  advantage  of  keeping 
platinum  vessels  thoroughly  clean  by  carefully  rubbing 
them  after  each  heating  with  water-worn  sand,  free  from 
any  angular  or  gritty  particles. 

Some  years  ago  Mr.  Casamajor  drew  attention  to  this 
fact,  and  proved  that  vessels  so  treated  lost  much  less  in 
weight  after  repeated  heatings  than  if  they  had  not  been 
cleaned  at  all.  The  action  of  gas  or  other  flames  containing 
carbon  compounds  tcuds  to  disintegrate  the  metal — by  the 
formation  and  decomposition  of  carbon  compounds  of 
platinum — so  that  it  becomes  porous  or  even  loosely 
coherent.  The  rounded  sand  acts  as  a  burnisher,  and 
mechanically  restores  the  surface  of  the  metal  when  rubbed 
on  it. 

The  green  flames  given  by  certain  burners  in  which 
an  explosive  mixture  is  burnt,  act  on  platinum  much  k'Ss 
than  other  forms  of  Buuseu  burner. 

The  author  had  also  paid  attention  to  the  shape  of 
platinum  vessels  in  relation  to  durability.  A  shape  more 
or  less  hemispherical  appears  to  be  the  best  in  this  respect. 
Sharp  corners  should  be  avoided. 

Discussion. 

Mr.  W.  MoD.  Mackey  inquired  as  to  the  effect  of  fusions 
with  strong  alkalis  on  the  platinum-iridium  vessels. 

Mr.  I'uui.KY  said  that  it  was  not  so  marked  as  in  the 
case  of  platinum  vessels, but  undoubtedly  abetter  substitute 
for  such  purposes  would  be  platinum  vessels  coated  with  gold. 
The  price  of  the  alloy  was  about  2s.  lid.  per  oz.  more  than 
that  of  pure  platinum,  and  as  to  the  question  of  the  com- 
parative loss  in  weight,  it  had  been  found  that  the  loss  in 
the  case  of  the  vessels  made  of  the  alloy  was  about  one- 
half  that  of  vessels  made  of  pure  platinum. 

Mr.   Fairley  also    described    a    laboratory  apparatus   for 

supplying     distilled     water,     heating    drying  -  closet    and 
steam   hath,  and   supplying  steam  for  distillations  or  other 

purposes. 

The  special  points  about  the  apparatus  are  the  very 
■  fficient  means  used  for  minimising  the  loss  of  heat  from 
the  gas  consumed,  and  a  simple  form  of  two-way  tap,  by 
which  the  steam  may  be  directed  as  required. 

The  author  hopes  to  describe  this  apparatus  more  fully 
later. 
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Meeting  held  in  Glasgow  on  Tuesday,  Nov.  2ith,  1896. 


UK.    JOHN    CLARK    I.N    THE    CHAIR. 


ESTIMATION  OF  NICKEL  AM)  ZINI     AS 
THOSITIATE. 

BT    JOHN    CI. AUK,    PH.D. 

In  1883  I  pointed  out  how  cobalt  could  be  conveniently 
separated  from  nickel  as  ammonio-phosphate  of  cobalt  by 
a  modification  of  Dirvell's  process,  and  this  method  has 
been  described  by  the  late  Professor  Dittmar  in  his  work 
on  quantitative  chemical  analysis  as  the  most  elegant  of 
all  the  known  processes  for  the  estimation  of  cobalt  ;  and, 
according  to  Hope  (this  Journal,  1890,  376),  it  has  been  in 
daily  use  in  a  works  for  several  years,  and  has  given  com- 
plete satisfaction  both  as  to  accuracy  and  the  facility  with 
which  the  separation  can  be  made.  Professor  Dittmar  also 
proved,  by  experiments,  that  this  method  was  suitable  as  a 
supplement  to  the  nitrite  method  for  bringing  the  cobalt  of 
the  Fisher's  salt  into  a  weighable  form. 

After  the  removal  of  the  cobalt  as  ammonio-phosphate, 
the  nickel  in  the  solution  is  either  deposited  by  electrolysis, 
as  recommended  by  Hope,  or  thrown  down  as  sulphide  with 
the  object  of  getting  rid  of  the  phosphoric  acid,  and 
subsequently  precipitating  it  as  oxide  with  caustic  soda  ; 
but,  on  accouut  of  the  difficulty  of  removing  the  alkali, 
this  latter  method  generally  gives  high  results. 

The  nickel  in  the  solution  can  be  obtained  as  phosphate 
by  protracted  boiling,  but  this  operation  is  so  very  trouble- 
some, on  account  of  the  tendency  to  bumping  and  the 
difficulty  of  precipitating  the  "hole  of  the  nickel,  that,  so 
far  as  I  am  aware,  no  one  has  recommended  this  as  a  means 
of  estimating  nickel.  I  have  found  that  this  difficulty  cau 
be  overcome  by  adding  dilute  IK  1  to  the  cold  or  moderately 
warm  liquid  till  the  solution  is  neutral  to  test  paper,  aud 
stirring,  when  the  nickel  separates  out  as  a  pale  green 
crystalline  precipitate  of  ammonio-phosphate  of  nickel, 
which,  when  dried  over  sulphuric  acid,  has  die  composition 
Ni.Nlljl'M,  6HsO.  When  dried  at  lno°  C.  it  loses  rather 
more  than  5  atoms  of  water,  ami  becomes  yellow;  but  1 
have  not  been  able  to  drive  off  the  whole  of  the  water  at 
this  temperature.  When  ignited,  it  is  converted  into  pyro- 
phosphate of  nickel,  which  is  brown  in  colour, and  difficultly 
soluble  in  acid  when  ignited  at  a  high  temperature. 

The  ammonio-phosphate  of  nickel  obtained  in  this  way 
is  slightly  soluble  in  water,  and,  on  this  account,  the  filtrate 
contains  a  little  nickel,  but  the  amount  seldom  exceeds 
3  mgrms.  per  100  c.c.  This  can  be  precipitated  as  sulphide, 
and  weighed  either  as  oxide  or  sulphate,  but  the  necessity 
of  doing  this  cau  be  obviated  by  the  addition  of  alcohol, 
which  brings  down  practically  the  whole  of  the  nickel  as 
ammonio-phosphate,  and  when  the  precipitate  is  washed 
with  cold  water  containing  alcohol,  the  filtrate  gives  only  a 
faint  indication  of  nickel. 


Pic.  3i.is%.; 
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To  test  the  accuracy  of  this  process,  known  quantities  of 
pure  nickel  in  the  form  of  chloride  were  mixed  with  10 
times  their  weight  of  phosphate  of  ammonia  and  more  than 
sufficient  HC1  to  form  a  double  salt,  heated  to  boiling, 
excess  of  ammonia  added,  and  cooled.  To  the  ammo- 
niacal  liquid  dilute  HCI  was  then  added  from  a  burette  till 
the  blue  colour  disappeared  and  the  liquid  became  green, 
when  the  HCI  was  added  cautiously,  stirring  after  each 
addition,  till  the  liquid  was  practically  neutral  to  test  paper. 
The  nickel  begins  to  separate  out  while  the  liquid  is  still 
alkaline,  and  provided  a  sufficient  quantity  of  phosphate  of 
ammonia  is  present,  the  precipitation  is  complete  before 
the  liquid  is  quite  neutral  to  test  paper.  About  20  per 
cent,  of  alcohol  was  then  added,  and  the  precipitate  allowed 
to  settle  and  stand  for  several  hours,  when  it  was  filtered 
off,  washed  with  cold  water  containing  about  10  per  cent,  of 
alcohol,  and  dried.  The  precipitate  was  then  removed  from 
the  filter,  which  was  ignited  first,  the  precipitate  afterward-; 
added,  and  weighed  as  pyrophosphate. 


Ni  taken. 


Weieht  of 
Pyrophosphate. 


Ni  found. 


SFi  per  Cent. 


Grms. 
0-1000 
0-1517 
0-3076 


Grins. 
0-2486 
0-3780 
0-7/00 


Grms. 
0  0998 

II- 15111 
O'SOSO 


Grins'. 
99-80 
99-fi  I 

100-18 


The  process  which  1  have  described   is   not  suitable   for 

the  estimation  of  nickel  in  presence  of  cobalt  or  zinc,  but 

it  can  be  made  available  for  the  estimation  of  nickel  in 
presence  of  cobalt  by  a  simple  modification. 

New  Method  of  separating  Nickel  (aid  Colndt. 

In  separating  nickel  and  cobalt  by  DirveU's  process,  the 
cobalt  is  precipitated  as  ammonio-pliosphate,  and  the  nickel 
is  left  in  solution,  provided  the  cobalt  exists  in  the 
cobaltous  state,  but  when  the  cobalt  is  in  a  higher  state  of 
oxidatiou  no  cobalt  separates  out  as  ammonio-phosphate, 
and  this  fact  can  be  utilised  for  the  precipitation  of  nickel 
in  presence  of  cobalt. 

For  this  purpose  the  solution  of  nickel  and  cobalt,  in  the 
form  of  chlorides,  is  mixed  with  10  times  as  much  phos- 
phate  of  ammonia  as  the  combined  metals,  and  heated  for 
a  few  minutes  with  HCI  and  a  considerable  excess  of  bro- 
mine. The  solution  is  then  supersaturated  with  ammonia, 
while  free  bromine  is  still  present,  and  heated  with  some 
peroxide  of  hydrogen  to  ensure  the  complete  oxidation  of 
the  cobalt.  The  ammoniacal  liquid  is  then  cooled, 
neutralised  with  dilute  HCI,  as  already  described,  and 
stirred,  when  the  nickel  will  be  precipitated  as  ammonio- 
phosphate,  and  the  cobalt  will  remain  in  solution.  About 
20  per  cent,  of  alcohol  is  added,  to  complete  the  precipita- 
tion of  the  nickel,  and  after  standing  for  several  hours,  the 
precipitate  is  filtered  off,  washed  with  dilute  alcohol,  dried, 
ignited,  and  weighed  as  pyrophosphate.  When  the  pro- 
portion of  cobalt  is  small,  the  nickel  precipitate  should  be 
quite  free  from  cobalt ;  but  when  there  is  any  considerable 
quantity  present,  a  little  cobalt  salt  is  apt  to  separate  out 
on  standing,  and  may  not  be  completely  removed  by  wash- 
ing. In  such  cases  it  is  advisable  to  redissolve  the  nickel 
precipitate  in  HCI  before  ignition,  and  reprecipitate  it  after 
oxidation  and  addition  of  some  phosphate  of  ammonia, 
when  the  nickel  should  be  obtained  quite  pure.  The  cobalt 
in  the  filtrate  is  precipitated  as  sulphide,  and  converted  into 
phosphate. 

This  process  is  specially  suitable  for  the  separation  of 
nickel  from  small  quantities  of  cobalt.  It  is  generally 
admitted  that  it  is  impossible  to  separate  cobalt  and  nickel 
by  the  nitrite  method  when  there  is  only  1  part  of  cobalt  to 
50  or  100  of  nickel;  and,  according  to  Henensehmidt  and 
Capelle  (Zeit.  Anal.  Chem.  32,  607),  the  cyanide  method, 
when  carried  out  as  directed  by  Fresenius,  leaves  something 
to  be  desired.  By  the  method  which  I  have  described, 
there  is  no  difficulty  in  detecting  and  estimating  a  minute 
quantity  of  cobalt,  even  when  it  is  accompanied  by  200 
times  its  weight  of  nickel,  and  after  the  separation  of  the 
nickel,  the  presence  of  1  mgrm.  of  cobalt  communicates  a 
decided  rose  tint  to  200  c.c.  solution. 


Examples. 

Ni 
taken. 

Co 

taken. 

Weight 

or 
\i,r..o. 

Weight 

or 

(  0  1'  e 

Ni 

found. 

1 
found. 

1 
2 

Grm. 

11-51111 
0-50J 

Gnn. 
0-0050 
0-0025 

Grm. 
1-24M 

I-2U.-. 

Grm. 

l'ii 

0-0075 

Grm. 
0   1863 
0-  1870 

Grm. 

0 19 

0-003  1 

In  eacli  case  a  trace  of  nickel  was  found  in  the  filtrate 
from  the  cobalt  phosphate. 

Probably  the  best  existing  method  for  the  detection  and 
separation  of  a  minute  quantity  of  cobalt  in  presence  of  a 
considerable  quantity  of  nickel  without  concentration  with 
hypochlorite,  as  recommended  by  Fleitmann  (Zeit.  Anal. 
Chem.  14,  76),  is  the  nitroso-S-naphtho!  process  of 
Ilinski  and  Knorre  (Zeit.  Anal.  Chem.  24,  595)  ;  and  the 
experiments  which  I  have  made  seem  to  indicate  that  the 
method  which  I  have  described  is  at  least  quite  as  delicate. 

Ilinski  and  Knorre  recommend  that  the  nickel  should  be 
estimated  by  difference  or  by  evaporating  the  filtrate  to 
dryness,  igniting,  dissolving  in  nitric  acid,  and  precipitating 
with  K'HO;  hut,  in  my  opinion,  the  nickel  in  the  filtrate 
can  be  much  more  conveniently  estimated  as  phosphate, 
and  when  oxidised  with  bromine  and  peroxide  of  hydrogen 
any  cobalt  not  precipitated  by  the  nitroso-/3-naphthol  will 
be  found  in  the  filtrate  from  the  nickel,  and  can  be  precipi- 
tated as  sulphide. 

Estimation  of  Zinc  as  Phosphate. 

In  1871,  Hugo  Tamm  (Chem.  Xews,  XXIV.,  148)  intro- 
duced a  method  of  estimating  zinc  depending  on  the  pre- 
cipitation of  the  metal  as  ammonio-phosphate.  For  this 
purpose  he  supersaturated  the  zinc  solution  with  ammonia, 
then  rendered  it  slightly  acid  with  HCI.  and  to  the  hot 
liquid  added  phosphate  of  soda,  which  brought  down  tin- 
zinc  as  a  voluminous  precipitate  of  phosphate  of  zinc, 
which,  when  kept  for  a  few  minutes  near  the  boiling  point, 
combines  with  phosphate  of  ammonia  and  comes  down  as 
a  dense  white  precipitate,  which,  when  dried  at  100a  C  , 
has  the  composition  ZnXH4P04,  and  is  converted  into 
pyro phosphate  by  ignition.  According  to  Zamm,  the 
defects  of  the  process  are  :  that  the  phosphate  of  zinc  is 
not  quite  insoluble,  and  that  it  adheres  firmly  to  the  side 
of  the  rlask  in  which  the  precipitation  takes  place;  and  he 
further  points  out  that  as  some  of  the  zinc  is  volatilised  on 
ignition,  it  is  better  to  weigh  the  precipitate  as  ammonio- 
phosphate.  The  defects  referred  to  by  Tamm  can  be  over- 
come by  the  method  which  I  have  described  for  nickel. 
The  ammoniacal  zinc  solution,  containing  sufficient  chloride 
of  ammonium  to  form  a  double  salt,  is  mixed  with  10  parts 
of  phosphate  of  ammonia  for  c;ich  part  of  metal,  and  to  the 
cold,  or  moderately  warm  liquid  dilute  HCI  is  added  from 
a  burette,  till  the  solution  is  neutral  to  litmus  paper.  The 
zioc  comes  down  at  first  as  a  Hocculent  precipitate,  which 
becomes  crystalline  on  stirring  as  the  liquid  is  neutralised. 
The  precipitate,  which  is  easily  removed  from  the  sides 
of  the  vessel,  after  standing  for  several  hours,  is  thrown 
upon  a  filter  and  washed  with  cold  water  till  it  is  completely 
free  from  salts  of  ammonia.  When  dried  over  sulphuric 
acid  or  in  a  water-bath,  the  precipitate  has  (he  composition 
ZuXH4I'(  >4,  and  can  be  weighed  without  ignition  ;  but  it  is 
not  necessary  to  collect  it  on  a  weighed  filter,  as  there  is  no 
loss  of  zinc  when  the  precipitate  is  removed  from  the  filter 
and  ignited  apart  from  the  paper. 


Examples.            Zn  taken.           ZnaPa03  found. 

Zn  f  mud. 

(inn.                        iirm.                          (inn. 

1  0*226                         <<*527                        0'225* 

2  0*113                       0  J'                         0-1124 

In  applying  this  method  to  zinc  ores  the  iron,  alumina, 
and  manganese  are  removed  by  means  of  ammoniacal 
peroxide  of  hydrogen,  and  to  the  hot  alkaline  liquid,  solution 
of  carbonate  of  ammonia  is  added  to  precipitate  the  lime. 
The  whole  of  the   lime  is   not  removed  in  th's   way,  but 
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when  the  phosphate  of  ammonia  is  added,  the  small  quantity 
remaining  is  precipitated  as  phosphate  ami  is  quite  free 
from  zinc. 

When  the  percentage  of  lime  in  the  ore  is  small  the 
addition  of  carbonate  of  ammonia  may  be  dispensed  with, 
but  when  phosphate  of  ammonia  is  added  to  an  ammoniacal 
zinc  solution  containing  a  considerable  quantity  ot'  lime,  a 
portion  of  the  zinc  is  carried  down  along  with  the  phosphate 
of  lime.  After  getting  rid  of  the  linn-  the  solution  is  set 
aside  to  allow  u  magnesia  to  separate  out  as  ammonio- 
phosphate,  ami  the  zinc  is  precipitated  in  the  filtrate  !>\ 
neutralising  with  dilute  lid,  as  already  desci 

This  process  is  not  suitable  lor  the  estimation  of  zinc  in 
presence  of  nickel,  cobalt,  or  copper,  but  it  is  a  convenient 
and  accurate  method  of  estimating  zinc  in  an  ammoniacal 

•ion.  without   the   necessity  of  separating  the  zinc  as  | 
snl^j     le. 

DETERMINATION  or  ALUMINA  AND  OXIDE  OF 
[RON  IN  MINERAL  PHOSPHATES,  MANURES, 
SULPHATE   ok    ALUMINA,   ALUM   &c. 

BY  U.  T.  THOMSON,  P.I.I  . 
The  determination  of  alumina  and  oxide  of  iron  by  pre- 
cipitation as  phosphate  is  one  of  those  methods  of  analysis 
which  have  been  dealt  with  by  various  chemists,  hut  there 
still  remains  an  element  of  uusatisfactoriness  about  all  the 
published  processes.  This  is  due  to  the  fact  that  all  the 
conditions  which  may  tend  to  cause  inaccuracy  an:  not 
taken  into  account,  and  while  one  condition  of  obtaining 
correct  result  is  carefully  elaborated,  another  and  perhaps 
equally  important  one  is  altogether  neglected.  In  a  paper 
which  I  real  to  litis  Society  nearly  11  \ear-  ago,  1 
endeavoured  to  bring  out  these  points,  and  the  present 
paper  is  simply  a  continuation,  or  the  second  pan.  of  the 
former  one,  giving  the  result  of  experience  gained  since 
then. 

Taking,  in  the  first  instance,  the  estimation  of  alumina  ami 
o\i  le  of  iron  in  mineral  phosphates  and  manures,  we  must 
view  the  matter  from  two  standpoints.  The  first  of  these 
is  how  to  obtain  the  precipitated  phosphates  of  alumina  and 
iron  free  from  phosphate  of  calcium,  and  the  second  is  how 
to  obtain  and  keep  tie  precipitate  in  the  perfectly  normal 
state. 

As  usually  practised  the  direct  estimation  of  alumina  and 
oxide  of  iron  in  the  solution  of  mineral  phosphates  is  carried 
out  by  precipitation  (after  preliminary  neutralisation)  in  a 
hot  solution  with  acetate  of  ammonia  containing  a  con- 
siderable  excess  of  free  acelic  acid.  Anyone  who  ha! 
earned,  out  this  process  with  careful  observation,  will  have 
ii  in  ted  in  many  cases  the  crystalline  precipitate  of  the  less 
acid  phosphate  of  calcium  which  is  formed  when  the  mixture 
is  heated  to  only  60°  C,  as  directed  by  Gladding  in  his 
recent  paper  on  this  subject.  To  get  rid  of  all  the  lime, 
Gladding  recommends  a  second  and  even  a  third  reprecipi- 
tation  of  the  phospl  ates  of  alumina  and  iron,  and  certainly 
not  less  than  that  is  required  in  the  circumstances  to  obtain 
anything  like  a  pure  precipitate.  From  the  result  of 
experiments  1  have  made,  it  is  evident  that  the  acetate  of 
ammonia  is  the  agent  which  makes  the  decomposition  of 
the  di-acid  phosphate  of  calcium  take  place  with  greater 
facility  than  would  otherwise  be  the  case.  This  is  made 
plain  by  the  fact  that  when  a  solution  of  phosphate  of 
calcium  in  hydrochloric  acid  is  made  neutral  to  methyl 
orange  or  lacmoid,  it  shows  little  tendency  to  decomposition 
i  60  C,  although  when  brought  nearer  the  boiling  poinl 
there  is  verj  considerabl  decomposition.  At  lower  tem- 
peratures thai  'io  r  the  acetate  of  ammonia  causes 
precipitation  in  the  di-acid  phosphate  of  calcium  solutions, 
and  even  in  the  cold  there  is  often  such  precipitation, 
especially  in  presence  of  the  phosphate  of  iron  and  alumina. 
In  the  neutralised  solution,  however,  there  is  DO  tendency 
to  decomposition  in  the  col, I .  orevou  up  to  a  temperature  of 
SO  t '..  and  1  have  therefore  come  to  the  conclusion  that 
the  neutralisation  method  I  proposed  formerly,  has  very 
decided  advantages  over  the  acetate  of  ammoniapi 

;h  this  question  wa-  lefl  unsettled  iu  the  first  part  of 
this  paper  (see  this  Journal  for  1886,  page  152).    This  latter 


process  consists  in  adding  ammonia  to  the  cold  solution  of 
the  mineral  phosphate  or  manure  until  it  is  neutral  or  onh 
faintly  acid  to  lacmoid  paper,  when  the  whole  of  the 
aluminium  and  irin  phosphates  will  be  precipitated,  and  e 
the  phosphate  of  calcium  will  remain  in  solution.  ( if  course 
it  is  necessary  to  agitate  well  after  each  addition  of  aromOG 
in  order  to redissolve  any  phosphate  of  calcium  precipitated 
locally,  but  even  with  ordinary  care  1  have  found  thai  no 
lime  is  precipitated.  It  may  he  interesting  to  note  that 
slight  traces  of  free  phosphoric  acid  left  in  solution  do  not 
hold  any  weighable  quantity  of  alumina  or  iron  in  solution, 
and  this  has  been  conclusively  provedby  experiments  which 
were  made  to  find  the  amount  of  standard  alkali  consumed 
between  the  point  at  which  the  slightest  trace  of  permanent 
precipitate  of  phosphate  of  iron  and  alumina  was  formed, 
ami  that  at  which  the  solution  was  foi  ud  to  be  neutral  to 
methyl  orange  or  lacmoid  paper.  From  ties,,  results  I 
have  calculated  that,  under  the  conditions  of  the  method  of 
analysis,  1  part  by  weight  of  aluminium  phosphate  requires 
3  p  nis  by  weight  of  phosphoric  acid  (11 ,1"  ';  >  to  keep  it  in 
solution,  and  that  1  part  of  ferrii  phosphate  requires  no  less 
than  12  parts  of  phosphoric  and  for  the  sane  purpose.  It 
will  thus  be  apparent  that  traces  of  tins  acid  lefl  fn 
have  practically  no  effect  on  the  determinatio  i  of  alumina, 
hut  more  especially  on  that  of  iron,  while  the  freedom  of 
the  precipitate  from  phosphate  of  calcium  will  be  thus 
insured. 

We  come  now  to  the  second  point  which  must  he  attended 
to  in  the  endeavour  to  secure  correct  results,  namely,  how 
to  obtain  and  keep  the  phosphates  of  iron  and  aluminium 
in  the  normal  condition  In  my  former  paper  1  - 
that  at  least  l'i  times  the  proportion  of  phosphoric  acid 
theoretically  required,  must  be  present,  in  order  to  pre- 
cipitate alumina  and  oxide  of  iron  as  normal  phosphates  ; 
otherwise,  the  precipitates  are  mot,  or  less  basic,  and  their 
composition  cannot  he  depended  on.  Hut  although  this 
may  he  attended  to.  as  Gladding  for  instance  does,  the  end 
thus  accomplished  is  destroyed  by  his  washing  with  dilute 
acetate  of  ammonia,  which  indeed  keeps  the  precipitate  in 
a  suitable  gelatinous  condition,  hut  decomposes  it  by 
dissolving  out  some  of  the  phosphoric  acid  in  combination 
with  the  alumina  or  oxide  of  iron,  and  thus  rendering  the 
precipitate  hasic.  That  this  decomposition  took 
with  dilute  acetate  of  ammonia,  and  also  with  cold  and  hot 
water,  I  showed  iu  Tart  I.  of  this  paper  and  in  a  contri- 
bution to  the  Chemical  .V,  ■«-.■>■  (vol.  54,  page  252)  on  the 
Estimation  of  Aluminium  in  Iron  and  Steel.  These  facts  as 
regards  water-washing  of  ferric  phosphate  have,  I  am  glad 
to  find,  been  corroborated  by  Mr.  K.  M.  (  laven  (this  .1 
for  18!)6,page  17),  who  discover  i  them  quite  independently, 
I  have  found  that,  even  with  moderate  washing,  alumina 
may  he  S  per  cent,  and  oxide  of  iron  5  per  cent,  too  low, 
calculating  on  loo  per  cent,  of  these  substances  pn 
Now  this  attending  to  the  keeping  of  the  precipitates  in  the 
normal  condition  i-  altogether  omitted  in  descriptions  of 
methods  of  analysis  for  the  determination  of  alumina  and 
oxide  of  iron  in  mineral  phosphates  and  manures,  and  of 
aluminium  in  iron  and  steel.  The  plan  I  formerly  gave 
for  this  object  is  entirely  successful,  and  consists  (after  a 
slight  alteration)  in  washing  with  a  1  percent,  solution  of 
nitrate  of  ammonium  containing  0"2  gnu.  of  di-acid  phos- 
phate of  ammonium  (Nll,ll  l'i  i, i  per  litre,  of  conrs 
at  least  of  the  phosphoric  acid  in  this  will  remain  in  the 
the  precipitate,  but  from  further  experiments  it  appears 
arly  that  it  cannot  interfere  materially  with  the 
of  the  phosphates,  especially  when  it  is  considered 
that  part  of  the  phosphoric  acid  most  go  to  -apply  what 
the    water   would  otherwise    earn    away.      A  phosphati       I 

i  precipitate,  when  washed  and  drained,  retains 
:>.",  times,  and  a  phosphate   of   iron    precipitate    holds 
10  times   its   own  weight  of  water  or   the    nitrate  and   phos- 
phate of  ammonia  solution,  hut  all  the  phosphate  of  ammonia 

in  the  latter  cannot  raise  the  percentage  of  alumina  more 
than  0"  13  per  cent  .  or  the  oxide  of  iron  more  than 
i  cent.,  calculating  on  100  per  cent,  of  ties, 
•  >\ide-.  It  may  just  be  further  noted  that  washing  witli 
water  alone,  or  water  containing  0*2  grm.  per  1: 
phosphate  of  ammonia,  briiigs  the  precipitate  into  a  slimy 
condition,  which  is  avoided   bj  the  addition  of  a  per  cent. 
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or  so  of  a  neutral  suit  of  ammonia.  That  nitrate  of  ammonia 
is  best  is  obvious,  while  the  acetate  is  decidedly  objection- 
able, for  reasons  referred  to  in  dealing  with  the  precipitation 
of  the  phosphates  of  alumina  and  iron  in  order  to  free  them 
from  lime. 

In  the  above  remarks  I  have  confined  my  attention  to 
the  removal  of  phosphate  of  calcium  from  the  phosphate  of 
alumina  and  iron  precipitate,  but  there  is  often  fluoride  of 
calcium  present  iu  mineral  phosphate,  and  this  dissolves  in 
hydrochloric  acid,  and  is  precipitated,  partially  at  least,  by 
both  the  acetate  of  ammonia  and  the  neutralisation  methods. 
The  possible  interference  of  fluoride  of  calcium  was  sug- 
gested to  me  by  Dr.  Clark  when  I  wrote  the  first  part  of  this 
paper,  in  which  it  was  proposed  that  the  fluorine  might 
be  got  rid  of  by  a  preliminary  treatment  with  sulphuric 
acid.  This,  however,  would  form  a  large  quantity  of  com- 
paratively insoluble  sulphate  of  calcium,  which  should  be 
avoided  if  at  all  possible.  Since  then  I  have  found  that 
evaporation  of  tlir  hydrochloric  acid  solution  of  the  phosphate 
to  dryness  with  nitric  acid,  has  the  desired  effect  of  removing 
all  the  fluorine,  and  thus  this  interfering  agent  is  easily 
eliminated. 

We  have  now  seen  how  the  determination  of  alumina 
and  oxide  of  iron  is  beset  with  difficulties,  but  these  can  be 
dealt  with  in  detail  as  already  described,  and,  bearing  these 
in  mind,  a  fairly  accurate  method  may  dow  be  described. 
From  3  to  5  grms.  of  the  sample  are  dissolved  in  hydro- 
chloric acid,  filtered,  20  c.c.  or  so  of  nitric  acid  added,  and 
the  mixture  evaporated  to  dryness,  by  which  the  fluorides 
are  removed.  The  reason  for  not  adding  the  nitric  acid  to 
the  unfiltered  solution,  ie  with  the  object  of  keeping  out 
iron  existing  as  pyrites,  which,  as  Mr.  Shepherd  has  shown, 
is  left  unaffected  when  mineral  phosphates  are  made  into 
superphosphate,  and  they  should  therefore  be  stated 
separately  from  the  oxide  of  iron.  The  dry  residue  is 
now  dissolved  in  hydrochloric  acid,  diluted  with  cold  water 
to  about  200  c.c,  and  neutralised  with  ammonia,  adding  a 
little  methyl  orange  to  the  solution  to  serve  as  a  rough 
guide  as  to  when  the  neutral  point  is  nearly  reached,  then 
finishing  off  carefully  with  delicate  blue  lscmoid  paper  as 
indicator,  and  leaving  the  mixture  to  the  faintly  acid  side. 
The  phosphates  of  alumina  and  iron  thus  precipitated  are 
now  washed  with  a  1  per  cent,  solution  of  nitrate  of 
ammonia,  containing  0'2  grm.  of  di-acid  ammonium 
phosphate  per  litre,  until  no  lime  is  detected  by  oxalate 
of  ammonium  in  the  washings.  The  precipitate  is  now 
dried,  ignited  thoroughly,  weighed,  dissolved  in  hydro- 
chloric acid,  the  iron  estimated  by  the  bichromate  process, 
and  the  alumina  and  oxide  of  iron  deduced  from  the  weight 
of  the  mixed  phosphate  precipitate  and  the  proportion  of 
iron  found.  If  it  is  thought  advisable,  the  precipitate  may 
be  dissolved  before  ignition,  some  phosphate  of  ammonium 
added  to  supply  the  requisite  excess  of  phosphoric  acid,  and 
the  precipitation,  &c.  carried  out  precisely  as  described. 
It  should  be  mentioned  that  the  solution  of  di-acid  ammo- 
nium phosphate  used  for  washing  should  be  made  exactly 
neutral  to  methyl  orauge  with  dilute  solution  of  phos- 
phoric acid,  as  the  article  as  purchased  usually  contains  a 
little  of  the  mono-acid  phosphate,  which  would  of  course 
cause  a  slight  precipitation  of  phosphate  of  calcium  during 
the  washing  of  the  precipitate. 

The  above  process  may  he  applied  with  advantage  to  the 
estimation  of  alumina  in  sulphate  of  alumina  and  alum,  as 
lime,  magnesia,  and  other  bases  are  not  carried  down  with 
the  same  ease  as  when  alumina  is  precipitated  simply  with 
ammonia. 

1  may  just  add  that  the  neutralisation  process  serves  for 
the  perfect  separation  of  alumina  and  oxide  of  iron  from 
cobalt  and  nickel,  zinc  and  manganese,  as  well  as  lime  and 
magnesia :  all  of  these  metals  remaining  completely  in 
solution  under  the  circumstances. 

Disccssion. 
The  Chairman  referred  to  the  disadvantages  attendant 
on  the  estimation  of  iron  and  alumina  as  phosphate,  as 
usually  carried  out,  and  expressed  his  pleasure  at  the 
satisfactory  manner  iu  which  the  author  had  succeeded  iu 
preventing  the  formation  of  basic  phosphates,  and  in  insur- 
ing the  abseuce  of  phosphate  and  fluoride  of  calcium  from 
the  precipitate. 


GOLD  MILLING  AT  BALLARAT. 

HAMILTON    M.    WIXGATE,    B.SC,    P.C.S.,    M.A.I.M.E. 

Gold  was  first  discovered  at  Ballarat  iu  August  1851, 
and,  during  the  20  years  following,  mining  of  the  precious 
metal  was  almost  exclusively  confined  to  the  shallow  and 
deep  leads  formed  by  the  denudation  of  the  surrounding 
Silurian  rocks,  which  had  concentrated  the  gold  into  these 
ancient  river  beds  and  creeks. 

In  the  year  1856  this  field  alone  produced  gold  to  tha 
value  of  3,730,000/.,  and  up  to  the  present  time  the  total 
yield  of  the  Ballarat  district  has  been  upwards  of 
65,00O,OOOZ. 

When  the  alluvial  leads  were  becoming  exhausted,  attention 
was  turned  to  the  quartz  veins  which  abound,  and  at  the  present 
day  mining  in  the  immediate  vicinity  of  Ballarat  is  almost 
entirely  confined  to  them.  The  quartz  reefs  are  low  grade  ; 
6'16dwt.  per  ton  was  the  average  of  last  year's  returns 
for  the  Ballarat  district,  and  owing  to  their  poorness  and 
the  unsystematic  methods  of  working,  but  few  arc 
remunerative. 

The  reefs  consist  essentially  of  free-milling  quartz  with 
but  little  mineral,  which  consists  principally  of  iron  pyrites, 
with  a  small  percentage  of  galena,  and  sometimes,  but 
rarely,  a  little  zinc  blende,  and  these  for  the  most  part  are 
not  intimately  associated  with  the  gold.  The  gold  is  of 
high  quality,  and  often  very  coarse. 

In  America  and  South  Africa  statistics  of  the  cost  of 
milling,  &c.  are  carefully  kept ;  but  in  Victoria,  on  the  other 
hand,  it  is  almost  impossible  to  get  accurate  information, 
and  what  is  published  is  only  approximate,  6o  this  induces 
me  to  lay  before  the  Society  the  following  statistics,  which 
the  results  of  the  past  quarter's  milling,  ending 
September  30th,  IE96,  at  the  Grey  Horse  Cold  Mine,  which 
is  typical  of  the  district,  and  which  were  taken  by  me 
during  a  temporary  residence  at  Ballarat,  and  under  my 
personal  supervision. 

At  this  mine  the  quart/,  is  mostly  of  a  friable  nature, 
intermixed  with  chlorite  and  other  slate,  containing  about 
2  per  cent,  of  pyrites,  and  carying  4  to  7  dwt.  of  gold 
per  ton. 

The  ore,  on  being  delivered  at  the  mill,  is  tipped  over 
"grizzles,"  spaced  so  that  all  pieces  under  1  V  ins.  fall  into 
the  ore  bins,  while  the  larger  pieces  are  broken  to  the 
required  size  by  two  Blake-Marsden  rock  crushers. 

The  mill  contaius  40  head  of  stamps,  each  having  a 
falling  weight  of  915  lb.,  and  dropping  6  ins.  90  times  per 
minute,  which  are  fed  automatically. 

The  discharge  is  low — about  2  ins.  Owing  to  the  coarse- 
ness of  the  gold,  the  screens  adopted  have  144  round 
punched  holes  per  sq.  in.  The  diameter  of  these  holes  is 
0'048  in.     The  screens  overhang  at  an  angle  of  11  . 

No  ioside  plates  are  used,  but  mercury  is  fed  into  the 
mortar  boxes  every  two  hours. 

Outside  the  mortars  the  crushed  ore  is  discharged  ou  to  a 
lip  plate,  and  then  passes  over  three  copper  plates  5  ft. 
wide,  each  2  ft.  long.  They  weigh  5  lb.  per  sq.  ft.  The 
lip  plate  and  first  plate  yield  the  most  gold  ;  little  is  got  on 
the  second,  the  third  serving  to  catch  any  loose  mercury 
which  always  carries  with  it  in  small  quantities. 

After  passing  over  the  copper  plates,  the  tailings  are 
allowed  to  escape,  not  being  sufficiently  rich  to  attempt 
further  treatment,  their  gold  contents  then  only  averaging 
23  grains  per  ton,  and  but  37' 6  grains  of  mercury  per  ton 
is  lost. 

The  plates  are  dressed  with  a  weak  solution  of  cyanitle  of 
potassium  and  mercury  every  eight  hours, and  skimmed  daily, 
and  the  whole  mill  is  cleaned  up  every  four  weeks. 

During  the  quarter,  5,480  tons  of  ore  were  crushed  for  a 
total  yield  of  1,342  oz.  of  gold,  being  an  average  of 
4*89  dwt.  of  gold  per  ton. 

The  gold  caught  in  the  mortar  boxes  amounted  to  70  per 
cent,  of  the  total,  while  the  plates  yielded  the  remaining 
30  per  cent.  The  amalgam  of  the  mortar  boxes  yielded 
65  per  cent,  of  gold,  that  of  the  plates  33  per  cent. 

The  gold  averages  982  fineness,  the  mint  value  being 
il.  3s.  5l>l.  per  oz. 

The  mill  is  supplied  with  power  from  two  Babcock  and 
Wilcox  water  boilers,  which  drive  a  compound  condensing 
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engine,  and  wood   is   used   for  fuel.     The  whole  building  is 
fitted  with  incandescent  electric  lights. 

The    following    arc    the    tabulated    statistics    of  cost     of 
milling  for  quarter  :  — 


Cost  of  Hilling  at  the  "  Gray  Horsi    Mini  . 
I'.ullarat.    i"  Head  of  Stamps. 


Quarter  ending 

Sept      ..(HI,,    1896. 


Tens  Cl 


Labovir 

Firewood 

\,1  dies 



Mercury 

Stores  and  various  ex] 


cost  per  ton  of  ore  of  2,240  lb.  ■  ■ 


.V. 

,/. 

II 

B'810 

0 

8-61] 

II 

1-77U 

II 

0-877 

0 

o-ois 

0 

I7.H 

1 

6-895 

The  crushing  capacity  of  the  mill  during  this  period  was 
:;  tons  per  stamp  per  i>)  hours. 

The  tons  are  of  2,-240  lb.,  as  in  Australia  :  the  short  ton 
of  2,000  lb.    adopted  in    America  and  South   Africa  is   not 

used. 

(  hving  to  insufficiency  of  ore  during  the  quarter,  the  mill 
was  only  run  for  16  hours  per  day,  which  of  course 
increased  the  cost  of  nulling,  owing  to  watchmen  having  to 
he  provided,  loss  of  time,  waste  of  fuel,  &c. 

1  may  add  that  during  this  time  the  cost  of  mining  and 
tracsport  to  mill,  exclusive  of  development  work,  amounted 
to  8,«.  10-35d.  per  ton. 

The  temperature  of  tin-  water  in  the  supply  dam 
averaged  44  1-.,  it  being  winter,  and  this  is  rather  low  for 
obtaining  good  amalgamation. 

The    following    is    the  result    of   sizing   and   assaying     a 

sample  of  the  tailings  taken  as    they  left  the  tables  during 

crushing.     The  yield  of  this  crushing  was  7" 07  dwt. per 

ton  :  the  assay  o!  the  tailings  was  2:;  grains  per  ton,  which 

shows  the  extraction  to  have   been    88  pCr  cent,  of  the  total 


gold. 


s         Mesh. 

Proportion  ol 
Sample. 

Vssay  in 
Grains. 

Proportion  of 

Through. 

dr. 

Total  Gold. 

"to 

100 

60 
100 

PerCent. 

in.;;. 
17   "J 
19-00 

• 

Per  Ton. 
24 

■:.; 
-.'II 

24 

PerCent. 
11-11 
19-99 
16-52 

.VJ-22 

,,-1,; 

.. 

100-00 

This  result  showed  that  the  bulk  of  the  gold  in  the 
tailings  was  in  an  excessively  fine  state  of  division,  and  that 
the  tailings  were  unadapted  for  profitable  concentration. 

Concentration  was  tried  with  canvas  strakes.  and  a 
sample  of  concentrates  'bus  obtained  assayed  i-n  <>z.  of 
gold  to  the  ton.  and  contained  65  per  cent,  of  iron  pyrites, 
tlio  remaining  :;•">  per  cent,  being  - 

The  following  results  of  sizing  and  assaying  these  concen- 
trates may  be  of  interest,  from  the  fact  it  discloses  that  nearl\ 
In  per  cent,  of  the  gold  saved  in  them  passed  the  100-niesh 
sieve. 


Uesli. 

Proportion  of 

8       ilc. 

A-vn 

Proportion  ,  f 

Through. 

0 

Total  Gold. 

Per  Cut. 

Per  i 

Per  Cent. 

M 

10-77 

0-80 

7  ■ :,.-. 

in 

i  -  m 

si.:, 

in 

.-,11 

1I.-2.-, 

ion 

B-99 

r.<  • 

17'sn 

16-39 

-,, 

0-80 

1-21 

80 

-.1,11 

27-1" 

0-60 

11-42 

100 

18-16 

2-60 

0-66 

100-00 

111  the  Bullarat  East  Mines  the  pyrites  is  very  low  grade. 
and  only  rough  concentration  is  attempted,  and  that  by 
hand.  In  the  Western  mines  the  mineral  carries  more 
gold,  and  there  percussion  tables  are  used,  besides  blanket 
strakes.  &c.  I-'nie  vanners  were  erected  on  one  mine,  but 
have  been  discarded. 

The  milling  of  the  ore  on  this  field  as  a  general  rule  is 
very  faulty.  Hand  feeding  is  still  in  vogue,  and  the  con- 
sequent irregularity  in  the  quantity  of  ore  delivered  into 
the  mortar  boxes  and  the  uneven  distribution  seriously 
affect  both  the  amalgamation  and  the  crushing  capacity  of 
the  mill. 

In  construction,  the  mortar  boxes  are  simply  designed 
as  crushing  machines.  Inside,  amalgamation  is  nowhere 
attempted,  though  it  appears  to  me  to  be  especially  suitable 
for  this  district. 

In  many  mills  mercury  is  not  fed  into  the  mortar  boxes, 

while   mercury  riffles,  and    in   some    cases   simply  iron  riffle 
tables,  take  the  place  of  the  usual  Copper  plates. 

Where  concentration  is  carried  on,  the  resulting  mineral 
is  sold  tn  the  local  chiorination  works.  Treatment  of  the 
tailings  in  bulk  by  means  ,,f  the  cyanide  process  has,  as 
yet,  been  unsuccessful.  ..wing  to  their  small  gold  contents 
and  the  unsuitable  condition  of  the  gold. 


Discussion 

The  Chairman  commented  on  the  fact  that  the  cyanide 
process   could  cot   be  successfully  applied    to   the   tailings. 
ami  remarked  that  this  na-  possibly  due  t,i  the   prescne 
copper  pyrites,  which  would  interfere  with  the  economical 
extraction  of  a  small  quantity  of  gold  b\   'hi-  process. 

Mr.  Ai.fkkd  JAMES  expressed  bis  pleasure  at  hearing 
such  a  paper  at  one  of  their  meetings.  Although  it  was 
outside  the  usual  type  of  paper  read  before  the  Society,  yet 
it  must  be  remembered  that  the  subject  dealt  with  was  not 
nearly  so  foreign  to  the  object  and  aims  of  the  Society     - 

might  at  first  sight  appear  to  be  the  ease.  There  was,  iu 
reality,  quite  a  considerable  number  of  the  members  id'  the 
Society  of  Chemical  Industry  who  were  professionally 
employed  on  gold  mills  and  reduction  plant, as  any  member 
would"  realise  if  he  looked  through  the  monthly  list  "1 
changes  of  address  publi-hed  in  the  Journal. 

He  bad  been  particularly  interested  in  hearing  of  the 
latest  returns  from  Ballarat,  as  that  district  was  scarcely 
regarded  as  an  exponent  of  the  best  up-to-date  milling 
practice.  He  remembered,  when  visiting  the  district  some 
time  since,  remarking  to  a  manager  on  the  entire  ah- 
of  rock  breakers,  automatic  feeder-,  and  other  labour- 
saving  appliances,  and  being  met  with  the  rejoinder  that  the 
shareholders'  sons  were  most  deserving  young  men.  ami  he 
would  buck  them  against  any  rock  breaker  or  ore  feeder  in 
existence.  He  noted  that  such  a  prejudiee  was  now 
becoming  a  thing  of  the  past,  and  that  at  the  mill  under 
review  Blake  - Marsden  crushers  were  in  regular  use,  ami 
he  expected  that  Frue  vanners  would  also  I"'  adopted  as 
soon  as  "the  deserving  young  men"  had  become  I 
accustomed  to  the  machine. 

\\  ith  regard  to  the  Chairman's  remarks  on  the  amount  of 
gold  -till  left  in  the  tailings,  he  might  add  that  this  matter 
]i.,,l  bei  ii  •  ngaging  the  special  attention  of  the  Department 
of  Mine-  of  the  colony,  and  he  had  received  an  official 
report  on  the  subject.  He  suggested  that  the  reason  fbi 
the  non-adoption  of  the  cyanidi  is  thi    extremely 

low  \  line  of  the  tailings  aDd  the  fact  that  the 
crushing  prevalent  throughout  the  district  lid  not  permit 
the  tine  gold  locked  up  in  a  grain  of  coarse  sand  to  be 
sufficiently  exposed  to  the  solvent  power-  of  the  cyanide 
solution,  but  that  the  increased  local  attention  now  being 
paid  to  the  subject  mieht  he  reasonably  expected  to  over- 
come this  difficulty  and  lead  to  thi  adoption  of  this  Glasgow 
process. 
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Thos.  J.  Parker. 
Win.  Jay  Schieffelin. 
R.  C.  Schupphaus. 
.1.  H.  Wainwright. 
D.  Wesson. 


51.  Alsberg. 
T.  Lynton  Briggs. 
G.  T.  Bruekniann. 
Virgil  Coblentz. 
H.  Endemann. 
W.  F.  Fuerst. 
Jas.  Hartford. 

lion.  Treasurer :  R.  C.  "Woodcock. 

Hon.  Local  Secretary : 

H.  Schweitzer,  77,  William  Street,  New  York,  U.S.A. 


Meeting  held  on  Friday,  November  20th,  1896. 


MR.    R.    C.    WOODCOCK    IX    THE    CHUR. 


THE  DEATH  OF  Mr.  A.  H.  MASON. 

Mr.  Woodcock  said  that  owing  to  the  unavoidable  absence 
of  the  Chairman  he  had  somewhat  suddenly  been  called 
upon  to  take  his  place,  and  equally  suddenly  had  heard  of 
the  lamented  death  of  the  previous  Chairman  of  the  Section, 
.Mr.  Alfred  H.  Mason.  He  thought  that  a  few  words  re- 
viewing Mr.  Mason's  connection  with  that  branch  of  the 
Society  would  not  be  amiss.  They  might  remember  that 
they  were  called  together  in  May  1894  by  Mr.  McGeorge  to 
meet  at  the  Ashland  House,  when  he  brought  forward  a 
MiLrgestion  that,  as  there  were  so  many  members  belonging 
to  the  Society  in  America,  they  might  form  an  American 
Section.  At  the  meeting  among  others  was  Mr.  Mason, 
and  from  that  moment  he  devoted  much  time  and  energy  to 
the  Section,  and  helped  in  every  way  possible.  Even  those 
who  were  not  connected  with  him  on  the  Committee  could 
not  fail  to  appreciate  the  admirable  way  he  tilled  the  chair, 
and  the  interest  that  he  took  in  every  detail  connected  with 
the  subjects  brought  before  them  ;  but  he  was  certain  that 
at  the  Committee  meetings  there  was  no  man  who  was  more 
energetic,  who  was  more  willing  to  take  on  the  onerous 
duties — and  they  were  onerous  at  the  commencement  of 
this  Section  of  the  Society — before  they  had  any  regular 
monthly  meetings  at  all.  Mr.  Mason  was  always  the  first 
to  help  ;  and  indeed  it  was  owing  to  his  energy  throughout 
that  they  had  become  the  successful  branch  of  the  Society 
which  they  undoubtedly  were  that  day.  He  was  sure  that 
they  all  felt  very  deeply  the  loss  that  they  had  sustained 'by 
his  sudden  death  ;  and,  furthermore,  that  it  would  be  the 
wish  of  all  that  a  resolution  should  be  passed  expressing  the 
deep  regret  and  sympathy  that  they  felt  for  his  family  in 
their  bereavement. 

-Mr.  Jas.  Hartford  said  that  it  was  with  profound 
regret  he  rose  to  move  that  the  Secretary  be  requested  to 
write  a  letter  to  Mrs.  Mason,  and  convey  to  her  the  sincere 
regrets  of  the  Section.  To  him  Mr.  Mason  was  an  old 
friend,  and  his  death  was  a  sudden  blow.  He  had  no  idea 
that  Mr.  Mason  was  even  seriously  ill ;  and  the  Society  met 
with  a  very  serious  loss  in  his  death,  because  nobody  could 
take  a  greater  interest  than  he  did  in  his  work.  At  all 
times  he  Dad  the  thoughts  of  the  Society  in  his  mind,  and 
he  spaied  no  time  or  trouble  to  make  the  meetings  and 
everything  connected  with  them  very  successful. 

Dr.  H.  Endemann  seconded  the  resolution,  which  was 
put  and  carried  unanimously. 


THE  ANALYSIS  OE  ASPHALT. 

ET    H.    ENDEMANN,    PH.D. 

The  greater  activity  existing  in  the  cities  throughout  the 
United  States  with  regard  to  asphalt  paving  has  also  been 


the  cause  of  a  greater  activity  amongst  chemists,  with  the 
object  in  view  to  aid  the  practical  man  in  the  selection  nf 
raw  material  by  so-called  chemical  analyses.  New  methods 
of  analysis  have  been  proposed,  and  in  addition  thereto  the 
results  of  such  have  been  discussed,  and  even  have  been 
the  foundation  for  theoretical  speculations  of  more  than 
doubtful  utility.  Ahogether  our  experimental  work  on 
asphalt  is  not  extended  enough  for  theorising.  Theorisin" 
upon  insufficient  knowledge  can  only  hurt  the  cause  of 
scientific  investigation,  for  the  reason  that  it  causes  pre- 
judice. I  refer  here  especially  to  such  views  as  were 
expressed  by  Messrs.  Sabiu  and  Mabery  in  the  Journal  of 
the  American  Chemical  Society  for  189G,  pages  279 — 283. 

The  original  investigations  and  analyses  of  asphalt, 
whi;h  were  made  in  the  early  part  of  this  century,  had 
shown  that  the  bituminous  part  thereof  consisted  of  two 
radically  different  substances  or  classes  of  substances  :  the 
first  a  volatile  and  distillable  portion  consisting  of  hydro- 
carbons, and  the  second  a  non-distillable  compound  con- 
taining, besides  carbon  and  hydrogen,  over  14  per  cent,  of 
oxygen. 

These  substances  had  been  called  by  Boussingault  re- 
spectively petrolene  and  asphaltene,  the  latter  name  being 
reserved  for  the  substance  coutaing  oxygen  and  occurring 
in  asphalts  in  largest  quantity. 

If  we  look  at  our  modern  literature  on  this  subject,  we 
again  meet  the  same  names  "  petrolene  and  asphaltene," 
but  find  that  the  separation  of  these  substances  is  under- 
taken by  new  methods  ;  and  as  far  as  the  analytical  results 
are  concerned  we  find  the  ratio  of  petrolene  to  asphaltene 
reversed,  inasmuch  as  the  petrolene  is  the  predominant 
portion.  I  have  not  been  able  to  find  any  valid  reason  why 
the  products  of  such  separation  should  be  given  the  names 
of  substances  analysed  minutely  and  to  a  certain  extent 
characterised  anil  classified.  The  new  methods  referred  to 
have  either  originated  with  Mr.  Clifford  Richardson, 
formerly  in  the  employ  of  the  Government  at  Washington 
ami  now  with  the  Barber  Asphalt  Paving  Co.,  or  they  have 
been  adopted  by  him  for  his  extensive  investigations.  They 
ire  described  in  Sadtler's  Handbook  on  Industrial  Organic 
(  hemistry,  1895,  page  42,  as  also  by  many  or  most  writers 
upon  this  subject  in  unchanged  or  slightly  modified  form 
(L.  A.  Linton),  and  consist  mainly  in  a  successive  extraction 
of  the  material  by  petroleum  ether  and  subsequently  such 
other  solvents  as  spirits  of  turpentine,  chloroform,  and 
bisulphide  of  carbon  ;  the  substance  extracted  by  petroleum 
ether  being  called  petrolene. 

These  new  methods  have  nothing  to  recommend  them  to 
the  chemist  except  ease  of  execution,  though  conscientious 
chemists  must  find  it  hard  to  account  for  some  anomalies,  of 
which,  as  far  as  I  could  see,  none  of  the  investigators  and 
method-promoters  speak. 

Asphalt  may  be  looked  upon  as  a  solution  of  asphaltene 
in  petrolene.  If  we  add  to  such  mixture  petroleum  ether 
tin  petrolene  proper  dissolves,  but  with  it  a  goodly  portion 
of  asphaltene,  whicli  is  easily  soluble  in  a  concentrated 
solution  of  petrolene  in  petroleum  ether.  After  allowing 
this  first  solution  to  run  off  through  a  filter,  fresh  petroleum 
ether  is  poured  on  the  asphalt,  and  this  treatment  continued 
as  long  as  the  solution  appears  coloured.  But  if  these 
fractional  extracts  lie  mixed,  a  precipitate  invariably  forms, 
for  the  reason  that  asphaltene  is  less  soluble  in  a  dilute 
solution  of  petrolene  in  petroleum  ether.  That  this  is  really 
the  cause  of  the  precipitate  can  be  verified.  Treat  asphalt 
with  some  petroleum  ether,  then  filter,  and  add  to  the  clear 
solution  petroleum  ether.  A  precipitate  will  form,  which  is 
brought  upon  a  filter  and  tested  with  petroleum  ether  for 
solubility.  It  shows  the  characteristics  of  asphaltene. 
There  will  then  be  chemists  who,  during  an  analysis,  will 
look  upon  this  turbidity  as  a  separation  due  to  change  of 
temperature  or  spontaneous  evaporation  of  the  volatile 
petroleum  ether,  aud  thus  will  count  the  precipitate  with 
the  petrolene.  Others  will  think  that  the  filter  was  at  fault, 
allowing  suspended  matter  to  pass  through,  and  will  refilter, 
counting  the  precipitate  with  the  asphaltene.  Who  shall 
in  such  cases  decide  in  the  absence  of  specific  instructions  ? 
for  the  method  is  an  arbitary  one,  and  instructions  must  be 
therefore  more  specific.     The  actual  knowledge  of  the  facts 


872 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[11<'C31.183i;. 


>iated  above  was  the  i  ause  that  1  had  such  precipitates 
ivtiltered  ami  counted  a>  asphalteue,  at  the  peril  of  obtaining 
results  differing  from  those  obtained  by  others  or  so-called 
authoriti .-. 

Analyses  made  by  other-  as  well  as  myself  by  these 
methods  showed  so  little  i  arelation  to  tho  usefulness  or 
applicability  of  ill"  asphalts,  that  for  a  long  while  1  con- 
sidered chemical  analj  sis  of  asphalts  merely  as  a  costly  toy, 
f.i  .  as  something  entii  ij  useless,  but  for  which  people  are 
willing  to  pay. 

I  had  to  admit  and  do  admit  that  the  analysis  as  carried 
out  by  these  later  methods  suffices  to  make  identity  or  non- 
identity  of  two  samples  probable  or  highly  probable  ;  it  also 
is  adapted  to  watch  the  supply  of  a  single  mine  or  the 
refining  of  asphalt  from  the  -aire  source;  but  it  does  not 
if  basing  any  conclusions  upon  the  results,  if  we 
work  on  asphalts  from  different  sources. 

I  will  illustrate  this  by  considering  refined  asphalts  from 
different  sources.  If  asphalts  are  refined,  they  are  melted 
at  a  high  temperature,  either  in  order  to  allow  of  subsi- 
dence of  coarser  mineral  impurities,  or  simply  to  obtain  a 
more  uniform  product,  or  also  to  allow  of  the  escape  of  the 
most  volatile  petrolenes,  who-'-  presence  is  not  useful  for 
paving,    because    on  re    they    « ill    soon  be    lost  by 

evaporation,  and  leave  a  more  brittle  compound  behind. 
1  hr  temperature  generally  applied  is  about  450    P. 

due  would  think,  now,  that  the  resulting  asphalts,  aside 
of  the  mineral  constituei  ts,  should  -how  a  certain  simi- 
larity, if  such  asphalts  were  analysed  as  are  acknowledged  to 
give  satisfactory  pavements  after  their  composition  is 
rectified  in  the  usual  manner,  or  that  the  additions  could  be 
adduced  directly  from  the  results  of  the  analyses.  This, 
however,  is  not  so. 

Three  analyses  of  Trinidad  land  asphalt,  Trinidad  lake 
asphalt,  and  Mexican  asphalts,  all  refined,  had  given  on 
analysis  by  the  extraction  method  the  following  results  :  — 


ether,  when    dissolved   in    carbon    tetrachloride,  absorbed 
iodine.     The  iodine  number-  were  found  as  follows  :  — 


Trinidad. 

Mexican. 

Land. 

24-97 

13  . 
tl-33 
34-13 

7'20 

Lake. 

ethe 

31-86 

28-12 

linn 

30-08 

6*98 

87-12 
10-19 

2-89 

0    '7 

2-4S 

Trii 

Uphall 
Cement. 

M  i; 

33-37 

Prop 

1 
1 

Soluble  in   petroleum 
called  petrolene, 

Asphaltene 

Insoluble  and  ash. 

.\-h 

'  Organic 


If ,  for  instance,  foi  the  manufacture  of  an  asphalt  cement 
from    land   asphalt   JFe  USB  fOT    100   of  the  refined  asphalt  20 

of  residuum  oil  for  the  production  of  the  asphalt  cement 
used  for  the   paving  mixture,  and  we  count  the  n 
oil  all  as  petrolene,  while  the  refined  Mexican  asphalt  were 
used  without   any  addition,  the    proportions   of  petrolene  to 
asphaltene  in  these  >,.  uld  appear  as  follows  :  — 


refined. 


87-12 
10-19 


Proporl  ion. 


If  we  consider  the  composition  of  asphalt  cement  from 
Trinidad  lake  asphalt,  where  less  residuum  oil  is  used,  we 
get  about  the  same'  proportions  a-  in  the  Trinidad  land 
asphalt.  If  the  analyses  were  correct,  one  would  have  to 
argue  that  the  substances  composing  these  asphalts  must 
differ  completely,  notwithstanding  the  fact  that  in  other 
properties  there  is  such  gri  at  resemblance.  Hence,  various 
tests  were  made  to  ascertain,  if  possible,  properties  wherein 
tl  e  products  of  one  analysis  differed  from  those  <  > t"  another. 
So  it  was  found  that  the  petrolene  obtained  by  protroleum 


Trinidad. 


1  and. 


l"'l aboi  bed  in  20  hours. . 


bake. 


19-01 


' 


liie  action  was  in  all  eases  accompanied  b\  a  precipita- 
tion. There  was  no  hydroiodic  acid  formed,  hence  there 
was  addition  and  not  substitution. 

Bromine  acted  alike  at  first,  but  later  much  liydrobromic 
acid  was  formed,  showing  that  addition  was  followed  bi 
Substitution.  Hence  there  was  great  similarity  in  these 
products.  The  iodine  number  for  asphaltene  was  found 
very  much  greater.  To  avoid  coming  back  to  this  subject 
again,  I  wish  to  add  here  that  the  iodine  numbers  above 
given  pertain  to  the  asphaltene  in  the  petrolene  as  it  is 
obtained  by  petroleum  ether  extiaction. 

The  question  whether  asphaltene  is  not  soluble  even  in 
dilute  solutions  of  petrolene  in  petroleum  ether,  had  not 
been  touched  as  yet,  and,  if  so,  how  much  asphaltene  will 
go  into  such  solution,  required  investigation.  To  get  an 
approximate  idea  1  took  extracted  petrolene  obtained  from 
refined  asphalts  and  removed  the  easily  volatile  portion 
first  by  heating  in  an  air-bath  at  220  ('.  tor  tuo  hours. 
The  residue  was  then  powdered  and  extracted  by  petroleum 
ether,  and  the  residue  from  such  extraction  was  weighed  :  — 

Petrolene  by  extraction  method  weighed  1*916 

Volatile  at  220°  within  two  boms I 

Residue  from  petroleum  ether  extract O'i 

In  petroleum  ether  extract  by  difference 0'420 

Since  this  latter  extract  is  known  to  contain  both  petro- 
lene and  asphaltene.  its  quantity  i-  to  be  divided.  l'..r 
want  of  anything  better  I  divided  it  in  the  proportion  of 
volatile  petrolene  to  insoluble  asphaltene  obtained.  Thus 
we  find  that  the  petrolene  obtained  by  extraction  with 
petroleum  ether  contains  :  — 

Per  ( 'ent. 

Petrolene  volatilised 33*27 

Petrolene  in  extract  calculated ;>*:-'; 

i     :.l 12-63 

Asphaltene  ns  insoluble  residue  44*83 

Asphaltene  in  extract  calculated 12*54 

Total 57*37 

According  to  this,  what  has  been  called  petrolene  in 
the  extraction  analysis  contains  Only  about  43  per  cent, 
petrolene  proper. 

The  above  analyses,  if  calculated  upon  this  approximate 
determination,  would  become  :  — 


Trinidad. 


Mexican. 


i  Land. 


Petrolene . . 
Asphaltene 


13*70 


1U-71 
17*70 


37*45 


I  believe  no  one  accost. mail  to  the  figures  generally 
reported  for  these  three  excellent  asphalts  would  recognise 
them  in  'his  shape.  It  should  be  borne  in  mind  that  these 
o-ts  were  all  made  on  refined  asphalts,  i.<  ,  such  as  had 
been  kept  in  the  melted  state  for  some  time,  whereby  the 
more  volatile  substances  had  been  lost;  that,  therefore, 
thej  posses-ed  a  similarity  not  to  he  expected  in  crude 
asphalts,  where  such  an  averaging  as  to  results  would 
certainly  lead  us  considerably  more  astray  than  might  he 
possible  in  these  cases. 

If  we  look  back  upon  Boussingault's  original  investiga- 
tions on  the  asphalt  of  Pechelbronn  we  meet  at   once  some 
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difficulty,  inasmuch  as  his  statements  are  not  all  verified 
Ivy  the  publication.  The  pure  bitumen  of  this  asphalt  had 
given  on  analysis — ■ 

Per  Cent. 

Carbon 85'90 

Hyd  'ogen ir-2."i 

Oxygen  2-85 

From  this  he  had  obtained,  by  distillation,  petrolene  with — 

PerCent. 

Carbon 87*15 

Hydrogen i  2  ■  28 

and,  after  prolonged  beating  as  residue,  asphalti  ne  with —  ' 

Per  I 

Carbon 74-23 

Hydrogen 9-90 

( >\>  gen L5"87 

If  the  asphaltene  were  not  the  product  of  an  oxidising 
process — by  no  means  improbable, — this  asphalt  must  contain 
less  than  20  per  cent,  of  asphaltene,  which  is  in  contra- 
diction to  his  other  statement,  that  asphaltene  is  the 
predominant  constituent  of  asphalt  bitumen.  In  the  hope 
of  understanding  the  questions  involved  better,  the  following 
experiments  were  made. 

Mexican  refined  asphalt  was  extracted  repeatedly  with 
warm  petroleum  ether,  the  residue  taken  up  in  chloroform, 
and.  after  evaporation  of  the  latter,  dried  and  analysed. 

m-  i  'i  o  so-called  asphaltene  Era" 
0'0H31  ashes,  he 


(VlotK!  organic,  which  yielded 

"        n-11913  H.O. 

PerCent. 

.1 '  I     0 

Hydrogen 8'52 

Oxygen 7-28 

Examination  of  some  of  the  material  showed  that  it 
\>asnot  free  from  petrolene,  giving,  by  further  treatment 
with  petroleum  ether,  solutions  which  left  a  sticky 
residue. 

The  quantity  of  oxygen  in  this  asphaltene  is  only  about 
half  of  what  Boussingault  gave  in  his  publication,  but 
the  quantity  of  extract  with  petroleum  ether  was  not  so 
much  as  to  make  it  at  all  possible  by  further  extraction  to 
enhance  the  quantity  of  oxygen  to  such  figures  as  should 
be  expected  from  Boussingault's  statement. 

There  are  now  two  possibilities  :  either  asphaltene 
from  Pechelbronn  asphalt  has  a  different  composition 
from  asphaltene  from  Mexican  asphalt,  or  the  Houssing- 
ault asphaltene  is  an  oxidised  asphaltene  as  nature 
provides  it. 

The  first  of  these  questions  I  have,  so  far,  not  been  abie 
to  decide,  for  the  reason  that  I  have  no  Bechelbronn 
asphalt  in  my  possession.  But,  comparing  asphaltenes 
from  other  asphalts  with  the  first,  it  might  be  possible  to 
ascertain  whether  asphaltenes  of  such  entirely  different 
composition  exist,  and,  if  not,  experiment  might  decide  if 
asphaltene  is  capable  of  further  oxidation,  i.e.,  accumulation 
of  oxygen. 

In  order  to  ascertain  similarity  or  dissimilarity  of  matter 
in  asphalts  from  other  sources,  I  analysed  asphaltene 
obtained  from  refined  Trinidad  lake  asphalt  after  purifying 
the  same  by  repeated  extraction  with  hot  petroleum  ether, 
dissolving  it  then  in  chloroform,  filtering,  and  evaporating  to 
dryness.  The  extraction  with  petroleum  ether  had  been 
carried  to  the  end  in  this  case,  i.e.,  until  but  traces  were 
taken  up  by  petroleum  ether. 

The  material  thus  obtained  contained  9-27  per  cent, 
of  ashes,  mainly  sesquioxide  of  iron.  This  latter  must 
have  been  in  combination  with  asphaltene,  from  the  fact  that 
it  is  soluble  in  chloroform,  0-0884  grm.  of  this  substance 
giving  0-0082  ashes  gave  0-0708  water  x   0-2492  CO.,. 

For  calculation  we  have  to  calculate  from  above  data  the 
actual  quantity  of  organic  substance  taken.  The  ashes,  con- 
sisting of  Fe203,  contain  0-0057  Fe,  which  will  have  to  be 
subtracted  from  the  quantity  of  material  weighed  off  for 
analysis,  while  an  equivalent  quantity  of  hydrogen  will  have 


to  be  added  =0-0002  grm.  Thus  we  find  that  the  organic 
matter  really  used  for  analysis  weighed  0-0829  grm.  We 
have  therefore  in  this  case — 

C 81-97 

H 9-49 

0 8-64 

I  tak :isi  i:  to  here  point  out  the  fact,  generally  over- 
looked, that  refined  asphalts  always  give  an  asphaltene  rich 
in  mineral  matter,  which  is  soluble  in  chloroform  and  other 
similar  solvents.  In  analysing  refined  asphalts  or  asphalt 
pavements  it  is  therefore  not  safe  to  call  the  loss  of  a  sample 
in  weight,  when  it  is  washed  with  chloroform,  either 
asphaltene  or  bitumen. 

To  get  to  these  substances,  incineration  of  the  asphaltene 
thus  obtained  is  required  in  order  to  determine  the  quantity 
of  inorganic  matter  contained  therein.  While  the  results  of 
elementary  analyses  of  asphaltene  make  it  quite  probable 
that  the  quantity  of  oxygen  contained  in  asphaltene  is  not 
so  high  as  given  by  Boussingault,  it  was  left  for  me  to  show 
3'et,  that  asphaltene  is  really  able  to  acquire  more  oxygen 
by  exposure  to  air.  The  Mexican  asphalt,  which  1  had 
examined,  was  found  to  contain  so  little  of  impurities,  that  1 
concluded,  for  the  purpose  of  obtaining  further  light  on  the 
question  desired  to  elucidate,  to  operate  directly  on  this. 

Two  portions  of  refined  Mexican  asphalt  were  heated  in 
an  air-bath,  side  by  side,  to  a  temperature  ranging  between 
225°  and  250  C.  The  one  sample  was  thus  heated  in  the 
open  air  of  the  bath,  while  the  other  was  enclosed  in  a  tube 
through  which  a  current  of  carbon  dioxide  gas  was  passed. 
The  heating  was  continued  for  29  hours,  with  intermissions 
to  allow  the  weighing  of  the  samples.  In  both  cases  the 
boats  containing  the  samples  lost  in  weight  rapidly  at  first, 
then  slower,  and  finally  the  boat  heated  in  air  gained  in 
weight  considerably  ;  the  surface  of  this  lost  its  smooth 
appearance  and  became  apparently  covered  with  a  skin 
similar  to  that  observed  on  hot  milk.  The  sample  dried  in 
carbonic  acid  gas  kept  its  smooth  surface.  The  following 
is  the  record  : — 

0-2567  heated  in  air  to  225  —250°  for  29  hours  weighed 
0-1987. 

0-2745  heated  in  CO.,  to  225 ; — 250"  for  29  hours  weighed 
0-2018. 

Heated  in  air,  77  3  per  cent,  were  left. 
Heated  in  ( II  >._,.  73-5  per  cent,  were  left. 
In  order  to  now  ascertain  whether  the  greater  weight  of 
sample   heated   in  air  was   due   to   absorbed  oxygen  or  to 
insufficient  loss  of  petrolene,  elementary  analyses  of  the 
residuums  were  made  :  — 

i.     Asphalt  heated  in  an- 0'1987 

Gave  ashes emu;:; 

Organic 0-1924 

Per  Ci  at. 

Gave  0- 5675  C0a  80-44  C 

0-1452  HsO  835H 

lflSO 

2.— Asphalt  heated  in  C02 trims 

Gave  ashes o  aim's 

Organic n  ■  Higrj 

Per  Cent. 

Gave  0'- 6000  COs  si- 21  C 

0-1697  H2()   9-48  H 

S-310 
Thus  it  was  ascertained  that  asphaltene  is  able  to  take  up 
oxygen,  and  it  becomes  now  probable  that  what  Boussingault 
called  asphaltene,  and  which  was  obtained  by  him  by  heating 
asphaltic  bitumen  for  50  hours  in  air,  was  a  substance  really 
not  pre-formed  in  asphalt,  but  produced  during  the  process. 
As  a  check  on  the  above  an  elementary  analysis  of  un- 
treated, refined  Mexican  asphalt  was  made  : — 

0*1451  grin,  of  this  gave 
Ashes  0-0032  grm. 

Leaving  0'1419  grm.  organic,  which  yielded 

Per  Cent. 
"•  (332  in. s:j-26C 

0*1377  H20 10-78H 

5-911  O 


87-t 
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Mexican  asphalt  was  found  to  yield  (heated  in  CO,) — 

Percent. 

Petrolene  26"8 

Uphaltone "3*2 

PerCent. 

loo  asphaltenc  thus  obtained  conta'ned s-ai  O 

73-2         „         woaldcontain B'08O 

Oxygen  foun  1 5"96 

These  73  -2  per  cent,  asphaltene  require — 

Pel  Cent. 

C 80-18 

II  6-91 

o e  "- 

The  whole  asphalt  contained — 

Per  Cent. 

C BS-28 

II  10-78 

uow  deducting   the  above   from  these    figures    leaves  for 

petrolene — 

Propel  t  ion 

C  23-08:  12  =   1-92 1  >„_r,   ,, 

II  is;    i   =  3-8J ■-"0r'     " 

The  asphaltene  would  lie  approximately   C13H190,  or  a 

multiple. 

While  the  formula  for  asphaltene  is  verified  by  direct 
analysts,  that  of  petrolene  is  deduced  from  a  mixture,  and 
may  require  verification.  Petrolene  also  includes  a  series 
of  compounds,  while  asphaltene  appears  as  a  single  body. 
It  differs  from  the  substance  called  asphaltene  by  Boussing- 
ault  by  containing  le-s  oxygen.  The  largest  quantity  of 
oxygen  which  up  to  this  time  1  had  been  able  to  accumulate 
in  asphaltene  was  Ills  per  cent.,  as  the  result  of  29  hours' 
beating  in  air,  but  without  stirring  or  other  means  to  aid 
oxidation. 

The  fact  thai  air-stirred  paving  mixtures  give  with 
chloroform  an  extract  which  contains  considerable  lime, 
made  it  probable  that  oxidation  might  he  accelerated  by 
the  ad  Htion  oi  lime.  In  fact,  I  found  that  thus  the  limit  of 
11-18  per  cent.  O  could  he  exceeded. 

By  heating  asphalt  (Mexican)  in  air  v\ith  lime,  only  190 
percent,  could  he  driven  off.  Analysis  of  the  resulting 
Bubstance  proved  that  it  was  not  petrolene  remaining,  but 
oxygen  absorbed  by  asphaltene,  which  had  brought  about 
this  result. 

It  was  then  tried  to  free  the  lime  compound  from  lime  by 
boiling  with  hydrochloric  acid  for  a  long  time,  hut  this  proved 
impracticable  owing  to  the  utter  insolubility  of  the  lime 
compound.  After  a  .lay's  treatment  still  6  per  cent. 
of  lime  remained. 

Inasmuch  as  tier.'  was  a  considerable  difficulty  of  obtain- 
ing either  the  free  acid  or  even  the  neutral  lime  salt  in  this 
manner  pure  enough  for  analysis,  a  combustion  was  made 
of  a  chloroform  extract,  which,  however,  contained  also  some 

lime.      Calculated   tm     thi    oinpound,   1   found    t. 

7 s  ■  7 ."•  per  cent. 

Owing  to  the  difficulties  encountered  in  thi-   direction,] 

again   oxidised   the    Mexican  asphaltene  without   lime,  hut 

(are  was    taken   to   carry  the   oxidation    further    than    done 

tofore      At  first   the  skin  was  removed  frequently,  and 

after   all    had   become   solid   the   mass    was    brought    int'     a 

mortar  and  finely  pulverised,  then  brought  back  into  the 
air-hath,  and  this  repeated  nntil  the  mass  even  at  230  C. 
was  perfectly  dry.  The  substance  which  then  remained 
was  black,  insoluble  in  chloroform,  hut  soluble  in  soda. 
From  the  solution  in  soda  it  is  precipitated  by  acids  as  a 
brown  precipitate. 

Hi     asphaltene  according  to   these    tests  has  therefore 
disappeared,  and   tin  acid  body  has   formed  which  1  will  call 
asphaltic  acid,  and  which,  as  far  as  oxygen  is  concerned, 
iles  Boussingault's asphaltene: — 

1.  0-1531  gave 0-0898  II  n  and 

2.  0-157   gave  0-0907  H  I 


2. 

il  ited 

77-68 

i-'ii 
10-01 

77-61 
6-46 

10:13 

this  body  containing  therefore 


Carbon  

Hydrogen 6*51 

1  Ixygl  a 15-96 


The  existence  of  thi-  body  makes  tin-  formula  for 
asphaltene  UMHM0,  probable.  According  to  mj  observa- 
tions the  petrolenes  have  not  shared  in  the  reactions,  hut 
behaved  like  inert  bodies  throughout.  Whether  the  organic 
substance  adhering  to  the  mineral  part  of  main  asphalts, 
which  i-  insoluble  in  the  ordinary  solvents,  is  asphaltic  acid 
or  a  salt  thereof,  has,  so  far,  not  yet  been  determined. 

Great  stress  is  laid  by  some  writer-  upon  the  fact  that, 
using  spirits  of  turpentine  for  dissolving  asphaltene,  only 
a  partial  extraction  of  the  bitumen  is  obtained,  and  that 
chloroform  will  then  dissolve  another  part  ;  and  from  this  it 
is  argued  that  what  is  called  asphaltene  consists  reallv  of 
two  different  substances. 

If  we  extract  petrolene,  with  petroleum  ether  we  obtain 
a  dissolved  mixture  of  petrolene  and  asphaltene,  but  the 
residue  is  by  no  means  free  from  petrolene.  It  requires 
heat  and  many  extractions  to  remove  all  the  petrolene,  and 
the  analysis  prescribes  tin-  use  of  eold  petroleum  ether. 
Hence  we  operate  upon  a  mixture  of  petrolene  and 
asphaltene  a^ain.  Of  such  mixture  the  hot  spirits  i 
turpentine  dissolve  the  petrolene  and  so  much  asphaltene 
as  is  soluble  in  a  solution  of  petrolene  in  spirits  of 
turpentine.  Hut  the  solvent  fails  as  soon  as  all  petrolene 
is  gone. 

This  is  easily  illustrated  by  extracting  asphalt  with  hot 
spirit-  of  turpentine  uuder  addition  of  a  little  petrolene. 
There  remains  under  these  circumstances  nothing  upon  the 
filter  for  chloroform  to  dissolve. 

Inasmuch  a-  I  have  shown  in  this  paper  the  shortcomings 
of  the  ordinary  methods  of  analysis,  1  should  not  close  it 
without  recommendations  as  to  a  rational  method  of 
analysis  base!  upon  my  investigations,  though  the  method 
is  really  self-evident  from  the  nature  of  the  results 
obtained. 

Analysis. —  For  refined  asphalts  I  propose  the  following 
manipulations  : — 

Five  grms.  of  refined  asphalt  are  treated  with  ehloroform, 
and  the  residue  is  collected  on  a  weighed  filter  and  treated 
in  the  ordinary  manner,  as,  for  instance,  described  by 
Linton.  The  chloroform  solution  is  then  distilled  from  a 
weighed  flask,  and  residue  in  flask  dried  at  120  for  half  an 
hour.  In  order  to  gej  this  residue  into  a  flask  as  small  as 
possible,  it  is  proposed  to  feed  the  chloroform  solution 
gradually  into  the  flask  through  a  stop-rock  funnel  while 
the  distillation  proceeds. 

\bout  0-2  to  o:i  grm.  of  the  residue — or  more  if  greater 
accuracy  is  aimed  at — are  then  brought  into  a  porcelain 
boat  and  heated  in  a  current  of  CO«  for  1-2  hours  at  a 
temperature  of  350  C.  To  aid  volatilisation  the  asphalt 
should  be  spread  over  as  large  a  surface  as  possible. 

Loss,  petrolene  :  residue,  asphaltenc  and  ash. 

•  It  the  latter  an  elementary  analysis  can  be  made,  if 
desired. 

The  drying  tube  for  the  reception  of  the  boat  is  closed  at 
the  end  by  an  asbestos  stopper.  The  nam. v.  vertical  end 
of  tube  connects  with  a  cylinder  containing  liquid  l'i  I 
The  current  is  regulated  by  means  of  a  IISlI,  wash- 
bottle.  In  the  ease  of  suel.  asphalt-  a-  contain  very 
much  mineral  matter,  more  than  S  grins,  should  be  taken. 
Crude  and  rich  asphalts  should  he  refined  on  a  small 
scale  and  in -triet  imitation  to  the  process  as  conducted  on 
a  large  scale. 

The  loss  noted  during  this  operation  should  be  called 
water  and  light  petrolenes.    The  residue  i-  then  analysed 

a-  above.  Not  less  than  200  grm 6.  .-1. on  Id  be  taken  for 
thi-  process.  If.  during  refining,  much  mineral  matter 
should  subside,  the  ratio  thus  removed  -honld  be  determined 
by  separate  determinations  of  the  mineral  matter  in  the 
crude  and  refined,  anil  calculated   under  proper  considers- 
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tion  of  the  concentration  of  the  material  during  the 
process,  if  it  be  not  desirable  to  keep  up  the  uniformity 
of  the  mixture  by  stirring.  The  vessel  for  refining  should 
be  a  casserole  with  straight,  perpendicular  sides,  about 
twice  a6  deep  as  wide,  and  should  be  filled  to  about 
half.  The  end  temperature  for  the  refining  process  may 
range  from  (350° — 450°  F.)  1753  C.  to  235  ('.,  according  to 
the  application  for  the  asphalt  in  view.  After  ascertaining 
loss  during  the  process,  some  of  the  material  is  poured  out 
and  cooled  quickly. 

It  appears  from  this  investigation  that  asphalt  is  mainly 
asphaltene,  which  is  a  solid  bcdy,  and  which  i>  softened  by 
the  presence  of  a  lesser  quality  of  petroleue,  somewhat 
like  turpentine,  which  is  rosin  softened  by  spirits  of 
turpentine  (17  to  19  percent.).  Whether  asphaltic  acid  is 
present  or  not  in  natural  asphalts  is  possible,  hut  I  look 
upon  its  preseace  as  a  deterioration,  and  in  refined  asphalt 
mainly  due  to  faulty  treatment. 

In  conclusion  I  will  here  put  side  by  side  the  results  of 
the  analysis  of  Mexican  refined  asphalt  by  the  old  and  by 
the  method  which  I  have  described  above : — 


— 

Old  \l,.tiu   1            Proposed 
"■'  -1'1 '"    ■           Method. 

B7-1S                     26-51 
10-19                     7u  mi 
0'i7                         u"7 

.,  .  |2                      ■>  ■  j2 

According  to  my  method  the  ratio  of  petroleue  to 
asphaltene  in  this  asphalt  is  1:2-  7.  The  ratio  in  Trinidad 
asphalts  with  60  per  cent,  bitumen  ranges  from  1 :5  to  1:7. 
If  we  desire  to  make  of  our  Mexican  refined  asphalt  a  hard 
asphalt  with  proportion  of  1:7,  we  learn  that  we  must 
reduce  this  Mexican  asphalt  by  10  per  cent,  by  evapora- 
tion. On  the  other  hand,  if  we  desire  to  soften  asphalts 
with  ratio  1  :  .">  or  1:7  to  ratio  1 : 2  ■  7,  we  know  that  we  will 
have  to  add  residuum  oil  in  proportions  of  8  to  12  for 
100 — 60  per  cent,  asphalt. 

In  practice  we  use,  however,  more  residuum  oil,  for  the 
reason  that  these  oils  are  not  quite  so  heavy  as  the  petro- 
lenes  of  refined  asphalts,  hence  are  mere  apt  to  disappear 
during  the  manufacture  of  the  asphalt  cement,  especially 
if  air-current  stirring  is  resorted  to.  Such  simple  ratios, 
which  at  the  same  time  are  practically  true,  cannot  he 
deduced  from  the  old-style  analysis. 

It  would  naturally  be  a  drawback  for  my  proposed 
method  of  analysis  if  it  were  either  difficult  as  to  manipula- 
tion or  if  it  would  require  a  considerable  time  for  execution. 
I  take,  therefore,  occasion  to  state  that  the  time  is  not  more 
than  that  required  for  the  old  method,  and  that  in  fact  it 
requires  less  manipulation,  and  certainly  so  as  regards  the 
amount  of  available  information. 

The  examinations  as  to  the  composition  of  asphaltene 
have  so  far  only  included  the  Mixic.in  asphalt  and  the 
Trinidad  asphalts,  and  in  these  cases  it  has  been  found  that 
the  asphaltene  in  all  of  these  was  identical.  Whether  the 
asphaltene  of  other  asphalts  may  have  a  composition 
different  from  the  one  here  described  remains  to  he  >eeu. 
At  present  I  aiu  not  able  to  make  positive  statement  as  to 
this.  I  have,  however,  very  little  doubt  but  that  the 
asphaltenes  will  be  found  either  identical  or  isomeric 
compounds  of  the  one  described.  Boussingault's  figures 
for  his  mistaken  asphaltene  are  really  nearer  my  oivd  for 
asphaltic  acid  than  appears  on  the  face  of  the  records. 
Even  35  years  ago  chemists  were  frequently  satisfied  with 
analyses  giving  the  carbon  |  per  cent,  less,  and  the 
hydrogen  i  per  cent,  higher  than  calculation  demanded. 
The  analyses  of  Boussingault  were  made  over  60  years 
ago. 

I  have  been  asked  whether  it  would  not  be  possible  to 
recalculate  the  many  analyses  of  especially  crude  asphalts 
made  during  the  last  years  to  avoid  the  loss  of  so  much 
labour.  To  this  I  have  to  answer  that  it  is  not  possible,  for 
the  reason  that  the  higher  petrolenes,  when  dissolved  in 
petroleum  ether,  exert  a  greater  dissolving  influence  upon 
asphaltene  than  the  lower. 


However,  as  regards  refined  paving  asphalts,  an  approxi- 
mation is  possible,  and  may  lie  reached  by  dividing  the 
petrolene  found  according  to  old-style  analysis  by  34. 
This  will  give  us  real  petrolene.  The  difference  between 
this  figure  and  the  original  is  to  be  added  to  the 
asphaltene. 

1  hereby  take  occasion  to  thank  my  assistant,  Mr.  John 
W.  Paisley,  for  the  help  which  I  have  derived  from  his 
industry  in  the  course  of  this  investigation. 

Discussion. 

The  Chairman-  said  that  very  little  had  been  written  on 
the  subject  of  asphalt,  and  the  information,  so  far  as  he 
was  aware,  that  had  been  published  was  very  unreliable  and 
meagre,  it  was  particularly  interesting  to  see  the  enormous 
change  in  the  composition  of  asphalt  that  Dr.  Eudemanu's 
method  of  analysis  gave  compared  to  the  former  ones.  He 
hoped  that  Dr.  Endemanu  would  continue  his  investigations, 
and  favour  them  with  his  further  researches  on  other 
specimens.  He  remembered  inquiring  what  became  of  a 
lot  of  old  asphalt  piled  up  in  front  of  his  place  of  business, 
ami  he  was  informed  it  was  impossible  to  work  it  over  again. 
It  might  have  been  from  want  of  knowledge  in  using  the 
stuff,  and  he  would  like  to  a>k  Dr.  Endemann  why  it  was 
impossible  to  use  this  asphalt  over  a  second  time  after  it 
has  once  been  laid  down. 

Another  interesting  point  was  the  fact  that  the  chloroform 
extract  should  take  out  so  much  mineral  matter.  Most 
chemists  would  hardly  be  prepared  to  find  such  a  great 
deal  of  mineral  matter  in  a  chloroform  extract.  He  should 
be  glad  to  hear  from  Dr.  Endemann  as  to  the  quantity  of 
mineral  matter  that  he  had  found  in  it.  He  presumed  it 
was  in  organic  combination. 

Dr.  H.  Schweitzer  said  that  since  acetone  and  ethylic 
ether  had  also  been  recommended  for  the  extraction  of 
petrolene  in  the  old  scheme  of  asphalt  analysis,  he  would 
like  to  ask  Dr.  Endemann  whether  he  noticed  the  same 
difficulties  experienced  with  petroleum  ether  when  working 
with  these  other  solvents,  and  whether  petrolene  also  remained 
undissolved  and  mixed  with  asphaltene  in  the  insoluble 
residue  ;  and  further,  whether  he  thought  that  the  mineral 
matter  in  the  chloroform  solution  was  present  in  the 
shape  of  a  lime  sait  of  the  substance  called  by  him  asphaltic 
acid. 

Dr.  H.  Endemann  said  in  reply  that  there  was  a  lime 
salt  of  asphaltic  acid,  but  he  found  it  to  be  insoluble  in 
chloroform.  He  had  shown  that  if  you  dissolved  in  these 
asphalts  one  substance,  you  might  get  a  certain  portion  of 
another  in  a  solutiou.  While  the  lime  salt  had  never 
been  obtained  in  solution  by  itself,  its  solubility  in  chloro- 
form was  due  perhaps  to  the  presence  of  a  certain  quantity 
of  asphaltene. 

As  to  the  re-working  of  the  asphalt,  this  of  course  would 
depend  entirely  upon  the  cause  of  the  difficulty.  If  the 
difficulty  had  resulted  from  exposing  the  asphalt  to  too  high 
a  temperature  the  asphalt  would  be  lost.  He  did  not  think 
there  would  be  an  easy  way,  applicable  on  a  manufacturing 
scale,  of  reducing  the  asphaltic  acid  again  to  asphaltene. 

As  far  as  the  other  solvents  were  concerned  he  had  made 
no  experiments,  but  concluded  that,  inasmuch  as  it  was  not 
claimed  for  these  other  solvents  that  there  was  any  remark- 
able difference  in  the  results,  they  probably  did  act  in  the  same 
way.  For  instance,  if  they  had  said  we  prefer  acetone  or  we 
prefer  alcohol  for  the  extraction  of  the  petrolene,  because 
the  results  would  be  entirely  different  from  the  others,  then 
he  thought  it  might  be  worth  while  to  examine  ;  but  since 
they  did  not  claim  that  the  relation  between  petrolene  and 
asphaltene,  if  separated  by  any  modified  method,  produced 
entirely  different  results  from  those  of  the  method  here 
investigated,  he  expected  that  the  same  difficulty  would 
exist  in  these  proposed  methods. 

Dr.  Schweitzer  said  that,  according  to  Sadtler,  acetone 
was  a  much  better  solvent  than  petroleum  ether,  and  he  (the 
speaker)  came  to  the  same  conclusion  from  his  analyses  of 
asphalts.  He  once  extracted  the  petrolene  with  acetone, 
which  he  had  always  used  because  it  is  so  much  easier  to 
work  with.  He  extracted  the  sample  of  asphalt  cold  and 
when  the  acetone  was  perfectly  colourless.     To  see  how  it 
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would  work  "he  heated  the  acetone;  be  did  not  notice  any 
t  i  it  In  r  solution. 

Dr.  Km. i:\mx.n  said  that  if  the  acetone  extract  were 
coloured,  it  was  a  sign  that  it  took  up  In-own  asphaltene, 
because  petrolenes  have  been  described  by  all  the  original 
tigators  as  light  yellow  oils.  The  best  information  on 
the  original  literature  of  asphalts  was  to  be  found  in  Dumas' 
Applied  <  Ihemistry,  in  the  7th  volume,  wlu-r>'  elementary 
analyses  as  well  as  other  so-called  analyses  were  compiled. 
For  instance,  in  many  cases  destructive  distillation  of 
asphalt,  giving  quantities  of  gas,  water,  oil,  and  coke 
obtained,  was  called  an  analysis.  Such  were  many  analyses 
met  with  in  works  written  in  the  early  part  of  the  century. 
Amongst  the  analyses  he  found  those  of  Boussiogault. 

Mr.  1'.  J.  Schleicher  asked  if  Dr.  Endemann  had  any 
.  sperii  nee  with  so-called  gilsonite. 

Dr.  Endemahn  said  he  had  not.  He  intended  to  take 
other  asphalts  by-aud-by,  and  test  them  to  see  how  the 
asphaltene  of  those  other  substances  compared  with  the 
asphaltene  which  he  had  been  able  to  obtain  from  the 
Trinidad  and  the  Mexican  asj.l-.alt-.  He  had  taken  the  matter 
op  oul\  about  two  months  before,  and  had  not  gone  so  very 
deeply  into  it,  except  as  regarded  those  asphalts  which  were 
now  on  the  market  and  generally  applied  for  paving.  For 
these  he  had  elaborated  his  method  of  analysis  and  given 
his  reasons  for  the  proposed  changes. 

ON  CKUDE  AND  REFINED  CARBONATE 
Ob'  POTASH. 

l;V  i  .  P.    I.  MEISEL. 

Tin:  U.S.  Tariff  Act  of  1894  has  on  the  Free  list  a  para- 
graph which  reads  ami  is  punctuated  as  follows: — "  Potash, 
crude,  carbonate  of,  or  "black  salts."  Caustic  of  potash, 
&c. 

The  importers'  claim,  at  the  time  this  matter  was  brought 
to  the  attention  of  the  I'.S.  laboratory,  was  thai  all  car- 
ite  of  potash  imported  should  he  entitled  to  free  entrj 
under  this  paragraph.  The  examiners  who  handled  this 
article  claimed  that  certain  grades  of  carbonate  of  pi  iash 
dutiable,  and  to  support  their  claim  forwarded  to  us  a 
number  of  Samples,  with  the  request  that  we  state  whether. 
in  our  opinion,  they  were  etude  or  refined. 

An\  chemist  I  think  will  recognise  the  difficulty  which 
presented  itself,  renderedmore  important  as  several  million 
dollars'  worth  ofgoodswere  involved;  and  i:  was  only  after 
the  examination  of  a  huge  number  of  samples  that  the  idea 
of  distinguishing  between  crude  and  refined  carbonate  as 
hereafter  set  forth  occulted  to  me. 

As  the  matter  has  turned  out,  the  importers'  protest  was 
sustained  bj   tin-  U.S.  Board  of  General  Appraisers,  thus 

losing  interest  for  US  ;  but  1  believe  the  Coll  Ctor  has  appealed 
from  tbi-  decision,  and  it  may  be  reverse. 1  l.y  the  Court. 

It  is  mi  understanding  thai  the  question  to  be  decided  is 
the  distinction   between   crude   and  refined    carbonate    of 

potash,  potash,  or  potassium  carbonate,  as  I  believe  these 
various  terms  may  be  used  interchangeably. 

In  my  opiuion,  from  a  chemii  al  standpoint,  it  is  inn 

1,,. -i,  ih  it   I ause  a  certain  sample  contain-  :.  relatively 

high  percentage  of  potassium  carbonate  it  is  refined,  and 
that  another  sample  containing  a  much  lower  percentage  of 
potassium  carbonate  is  for  that  reason  crude.  It  is  doubt- 
less   the    ease    that    any    sample    containing,    a-    have    the 

majority    of  samples  examined    by  me   up    to   date,   over 

percent,  of  potassium  .ail ate,  maj    very  safebj    !i 

termed  refined  or  perhaps,  more  conservatively,  partly 
refined. 

They  are  ii"t  by  am  means  chemically  pure,  hut  they 
certainly  are  not  crude.    Carbonate  of  pot  ish,  designated  in 

listry  by  the  formula  KJ  '(  b  plus  one  or  more  molecules 
of  water,  may  be  prepared  in  a  number  of  different  ways 
and  from  a  number  of  different  materials. 

There  is,  I  believe,  but  one  process   at  the  present  time 
which    is  of   any    commercial    importance   or    signifies 
In  this  process  the  potassium   carbonate  is  prepared  from 

potassium  chloride  or  sulphate     e mous  deposits  of  which 

,  sis  irt,  Germany— by  a  process  analogous  in  every 

;  to  the  well-known  Leblanc  soda  process. 


It  will  be  readily  seen  that  a  number  of  intermediate 
products  may  be  put  on  the  market  varying  from  the  very 
crudest  first  product  to  the  highest  grade  of  cefined  carbonate 
of  potash.  It  becomes  almost  impossible,  therefore,  to  so 
what  is  refined  carbonate  of  potash. 

We  may,  however,  slate.  I  think,  in  a  negative  way,  'hat 
a  sample  is  not  crude  ;  as,  in  my  opinion  (from  the  definition 
of  the  word  crude),  any  product  obtained  from  this  by  anj 
process  of  refining  whatever  is  certainly  partially  refined. 

I  have-  made  no  mention  of  the  other  processes  which 
were  formerly,  and  may  still  be.  used  to  some  extent. 
Without  entering  into  such  processes  in  detail,  1  will  -a. 
that  from  whatever  source  the  potassium  sulphate  or  chloride 
is  obtained  ami  whatever  process  i-  usf*d,  carbonate  of  lime 
or  limestone  must  be  employed  to  convert  the  alkaline  sul- 
phate to  the  corresponding  alkaline  carbonate. 

For  this  reason,  lime  in  some  form  is  always  a  constituent 
of  crude  potash,  and  crude  potash  also  almost  invariably 
contains  a  certain  percentage  of  caustic  potash. 

It  is  my  opinion,  therefore,  based  on  these  facts,  that  all 
the  samples  I  have  examined,  with  the  exception  of  the  few 
reported  as  crude,  are  partly  refined  and  tin-  majority  highly 
refined,  or  constituting  what  should  be  justly  termed  refined 
carbonate  of  potash. 

DlSI     l    SsI,,S,. 

The  Cii.uiim  vx    said   that  the  words  as  used  the  Go\  e 
ment  appeared  to  be  for  the  purpose  of  fixing  whether  or 
no  there    should   be    any    duty    on  this    material:    and   if 
such  were  the  ease  he  supposed  the    word   "refined,"    as 
applied  to  it,  did  not  imply  any  particular  percentage. 

Dr.  Siierer,  head  chemist  id'  U.S.  laboratories,  said  that 
the  appraisers  had  decided  that  they  must  ngard  refined  i  ai 
bonate  of  potash  as  dutiable.  'The  contention  of  the  importer 
was  that  all  carbonate  of  potash,  whether  refined  or  crude, 
was  tree  under  the  clause  of  the  free  list,  which  really  m 
no  distinction.  According  to  the  wording  ot  the  para- 
graph it  would  seem  that  carbonate  of  potash,  if  even 
chemically  pure,  was  free,  but  the  appraisers  did  not  take 
that  view  of  the  matter.  It  was  held  that  refined  car- 
bonate of  potash  should  be  dutiable  under  a  general  clause. 
It  was  put  under  the  general  paragraph  providing  for 
chemical  suits  with  a  duty  of  25  per  cent.,  because  it  was 
held  that  it  could  not  be  placed  on  tin  free  list,  since  the 
free  list  did  not  mention  refined  carbonate  oi  potash;  but 
the  free  list  did  mention  carbonat  ■  oi  potash;  black  -alt- 
and  several  other  things.  If  he  was  correct!)  informed, 
tin-  case  had  been  recently  decided  in  favour  of  the  im- 
porters, and  was  now  on  appeal  before  the  Courts.  It  was 
really  a  commercial  and  a  legal  question  rather  than  a 
chemical  one.  and  the  drawing  of  any  distinction  between 
the  crude  and  refined  article  was  a  difficult  point.  lb- 
would  not  be  prepared  to  say  that  because  carbouatt 
potash  contained  95  per  cent,  of  carbonate  that  it  was  neces- 
sarily a  refined  article.  It  would  be  impiaeticable  to  draw 
any  line  of  percentage  iii  punn  .  It  would  he  a  question  of 
of  process  of  manufacturi — the  amount  of  manipulation 
gone  through.  He  thought  that  original. _i  crude  carbonate 
of  potash  was  "  black  salt-."  Thei  were  mentioned  in  one 
of  the  previous  tariffs,  were  prepare  1  mostly  in  i  anada,  and 

thence  unpolled  into  the  States.  Black  suits  would  be 
crude  carbonate  of  potash.  Any  advance  beyond  that  state 
would  possibly  involve    more  or   less   of  a    re  i  -- 

In  regard  to  asphalt,  the  Ian  permitted  asphalt  to  be 
sidered  as  crude,  although  it    has  been  melted,  and  much  of 
the  water  evaporated,  and  much  of  the  foreign   impurities 
removed.      It  still  remained  crude  asphalt. 

Mr  E.  Hartley  said  that  the  legal  question  involved 
was  this.  'There  had  been  a  provision  m  the  t  nil  for  a 
number  of  years  for  potash  on  the  trie  list,  which 
real  as  follows; — " Potash,  crude,  carbonate  f.  or  Mack 
salts."  and  caustic  potash  ;  and  now   that  was  amended  in 

the  ia-t  tariff  so  as  to  include  call-tie  potash  in  stieks  01 
lull-,  all  placed  on  the  same  footing.  'The  question  was. 
What  was  the  interpretation?  lfVrnde  carbonate  ofpo 
lu-  synonymous  with  black  salts,  why  was  caustic  potash  in 
the  high  refined  condition  of  sticks  or  roll-  put  upon  the 
free  list?  it  seemed  also  that  the  manufacture  from  black 
salts  into  potash   directly    was   not  now   a   matter  of    much 
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importance.  Nearly  all  carbonate  of  potash  came  to  the 
Slates,  and  was  made  by  the  Leblanc  process  from 
potassium  chloride.  The  tariff  was  inadequate  and  out  of 
date.  The  only  proper  course  to  take  was  to  place  all 
these  products  that  were  either  inferior  or  equivalent  to 
caustic  potash  in  advancement  on  the  free  list. 

Mr.  C.  F.  A.  Meisel  explained  that  the  question  was  at 
present  sub  judice,  and  if  the  Courts  decided  the  interpreta- 
tion of  that  paragraph  unfavourably  to  the  importers'  claim, 
the  question  would  arise  as  to  the  distinction  between  crude 
and  refined  carbonate  of  potash.  The  opinion  he  wished 
to  elicit,  therefore,  was  as  to  whether  it  would  be  just  to 
term  any  carbonate  of  potash  that  contained  lime  a  crude 
carbonate  of  potash.  There  was  an  easy  method  of  deter- 
mining whether  carbonate  id'  potash  contained  lime  or  not. 
The  test  was  simple  and  quick,  and  a  distinction  could  easily 
he  drawn  between  the  importation  that  contained  lime  and 
the  impoitation  which  did  not.  If  the  Courts  finally  decided 
that  all  forms  of  potash  were  free,  the  question  would  have 
no  significance  ;  but  should  they  decide  that  they  were  not 
all  to  be  free,  it  would  become  of  considerable  importance 
to  have  some  quick  and  simple  test  to  determine  the 
difference. 

Dr.  H.  Endemann  thought  that  the  mere  presence  of  a 
small  quantity  of  carbonate  of  lime  would  be  of  very 
douhtful  utility  in  that  case. 

Dr.  Sheker  asked  where  in  that  case  they  would  put 
raw  sugar,  which  had  gone  through  a  good  many  processes 
of  manufacture  and  yet  was  a  crude  product.  Could  they 
still  regard  carbonate  of  potash  as  a  crude  article  after  it 
had  gone  through  certain  processes  of  manufacture  ? 

Dr.  Enuemann  said  that  raw  sugar  implied  manufactured 
sugar,  and  the  mention  of  raw  sugar  in  the  tariff  must 
include  the  permission  to  use  all  such  processes  as  were 
necessary  for  the  separation  of  this  sugar  from  the  liquid 
or  juice,  without,  however,  any  additional  step?.  It  was 
possible  to  have  a  raw  product  yet  implying  manufacture. 
The  statute  could  not  mean  that  cane  or  saccharine  juice 
was  raw  -ugar. 

Dr.  H.  Schweitzer  understood  it  to  be  the  commercial 
usage  which  settled  questions  of  this  kind.  If  the  imported 
article  did  the  work  of  "  K2C03,"  then  it  was  refined,  no 
matter  whether  it  contained  20  per  cent,  or  95  per  cent,  of 
"  K  i  i  ."  But  if  it  contained  impurities  and  had  to 
undergo  some  process  of  refining  before  it  was  applied  as 
"  lit'1  t ,."  then  it  would  be  the  "  crude  "  product  whatever 
percentage  it  contained. 

Mr.  Meisei.  stated  that  the  great  bulk  of  potash  imported 
contained  over  95  per  cent,  of  potassium  carbonate. 

Dr.  M.  AlsbekG  said  that  if  any  process,  more  than  the 
crudest  manipulation,  applied  to  any  material,  made  that 
product  a  refined  article,  "  black  salt  "  would  be  a  refined 
product.  It  was  manufactured  from  wood  ashes  by  means 
of  caustic  lime,  and  underwent  a  thorough  process  of 
lixiviation,  evaporation,  and  manipulation.  He  had  bought 
ashes  which  contained  a  higher  percentage  of  alkali  than 
the  carbonate  would  call  for.  In  other  words,  the  process 
of  causticisation  had  gone  a  great  deal  further  than  intended. 
If  am  process,  which  was  more  than  the  crudest  manip- 
ulation, applied  to  any  material,  raised  the  material  from 
the  class  of  crude  products,  black  salts  would  be  condemned. 

Mr.  E.  H.  GiHE  said  that  this  question  might  best  be 
settled  from  the  standpoint  of  the  retail  druggist.  When  a 
salesman  sent  in  his  order  to  his  wholesale  firm,  if  he 
wanted  a  refined  article,  all  products  which  did  not  answer 
the  test  of  the  U.S.  Pharmacopoeia  were  considered  crude 
product!:. 

Mr.  E.  A.  Schroeder  thought  that  imported  carbonate 
of  potash  should  be  considered  crude  so  long  as  it  required 
any  further  refining  on  the  part  of  the  U.S.  Moist 
bicarbonate  of  sodium,  manufactured  by  the  ammonia 
process,  was  imported  as  a  crude  article,  whereas  the 
substance  only  required  drying  to  refine  it.  He  thought 
that  whether  it  was  a  refined  article  or  not  depended  entirely 
upon  the  percentage  of  carbonate  of  potash  present. 

Dr.  Alsberg  said  that  under  those  circumstances  a 
crude  potash  did  not  exist.     It  was  all  refined. 

Mr.  C.  P.  A.  Mi:isi-.l  said  in  reply: — Take  any  process 
of  manufacture.      The   object   was  the   conversion  of  the 


material  from  the  form  in  which  it  existed  in  nature  to  the 
desired  form.  In  the  manufacture  of  carbonate  of  potash, 
the  sulphate  as  a  first  step  was  converted  into  carbonate; 
that  carbonate  was  impure,  from  being  worked  with  other  sub- 
stances. Nevertheless  they  had  accomplished  the  conversion 
of  the  natural  salt  into  the  salt  desired.  In  practice  the 
article  went  through  without  being  taken  out  of  the  furnace. 
It  was  a  continuous  process,  but  could  be  divided  into  a 
number  of  steps,  and  any  article  after  the  first  step  in  the 
process  was  at  least  partly  refined.  Perhaps  the  only  crude 
potash  was  the  first  material,  which  does  not  come  on  the 
market. 


Dr.  II.  Siii«  eitzer  then  read  his  paper,  "  Precaution  in 
Reducing  the  Tinctorial  Strength  of  Aniline  Colours,''  in 
which  he  reported  the  formation  of  water  insoluble  sub- 
stauces  in  aniline  colours  to  which  cane  sugar  and  bisulphate 
of  sodium  had  been  mixed  for  reducing  purposes.  The  cane 
sugar  had  been  decomposed  by  the  action  of  the  acid  salt, 
and  insoluble  carbonaceous  matter  had  been  formed. 


Meeting  held  on  Friday,  October  23rd,  1890. 


DR.    C.    F.    CHANDLER    IN    THE    CEAIS. 


THE  MANUFACTURE  OF  A!. MALI  BY  THE 

AMMONIA  PROCESS,  AND  THE  ALKALI 

TRADE  OE  THE  UNITED  STATES. 

v.\   .r.    \.   BR  vm-.UK.N. 

Tun  history  of  the  ammonia-soda  process  is  well  known  to 
all  who  are  directly  interested  iu  the  manufacture  of  alkali, 
and  more  or  less  known  to  those  in  whose  business  soda  is 
used  ;  moreover,  during  the  last  three  or  four  years  a  few 
works  have  been  built  in  the  Unite. I  States  to  work  this 
process.  There  is,  however,  still  a  large  quantity  of  alkali 
products  imported,  so  that  there  is  yet  plenty  of  room  here 
for  the  growth  of  the  manufacture  of  heavy  chemicals.  A 
history  of  this  process  has  been  given  by  L.  Mond  (this 
Journal,  1885,  52)  and  by  A.  Scheurer-Kestner  (/bid.. 
1887,322).  The  profitableness  of  this  industry  is  shown 
by  the  large  dividends  distributed  by  the  largest  ammonia- 
soda  concern  in  England,  and  by  the  largest  similar  concern 
in  the  United  States. 

The  following  table,  supplied  by  the  Bureau  of  Statistics, 
Washington,  D.C.,  gives  the  quantities  and  values  of  alkali 
products  imported  into  the  United  Stales  for  the  years 
eiven :  — 


- 

Bleaching  Powder. 

Sal  Soda. 

Soda  Ash. 

Quantities.  Values. 

Quantities.  Values. 

Quantities.  Value, . 

Lbs.       i    Dels. 

Lbs.        Dols. 

Lbs. 

Dols. 

1885 

94,698,380    1,453,937 

26,039,782    208,179 

260,932,988 

3,065,979 

issi; 

98,046,208    1,354,01'.! 

30,687  608    197,240 

279,931,929 

3,229,030 

ls-7 

103,t>97,847    1,573,168 

25,681,496     164,567     268,274,892 

2,857,930 

isss 

101^99,978    1,672,130 

25,048,475     154,114     267,896,710 

2,681,793 

Issa 

104,152.72:!    1,659,472 

23. 7»3,!il7     147.257     286,103,275 

2,762,865 

18!K) 

89,111,342    1^85,080 

3l.lKH.ma     •:;     u;     299  Hl.652 

3,243,001 

1891 

111,156.006    1,431,470 

28,548,379     252,051     326,099,238 

4,122.700 

IS'.IJ 

110,796,147    1,840,056 

22,509,306     226,622    320,880,894 

t.282,116 

1893 

120,780,233    2.212.(iui; 

22.777. Iss     •s.:<\i-s:     ;ss.sn.'.i7o 

t,860,78S 

lx<i 

81,610,063    1,507,076 

17,483,813     126,756     252,573,836 

2,490,698 

1895 

L00,256,774   1,644,835 

28,760,028     167,267 

300,599,257 

2,367,109 

The  figures  for  bicarbonate  of  soda  are  not  obtainable  in 
suitable  form.  The  quantity  of  so  .  isb  (ammonia  process) 
made  at  Syracuse,  N.Y.,  since  1885,  is  approximately  as 
follows  : — 


Tons. 
1884,  about  11,800 
iss.-,  ..  15,000 
1886  „  31,200 
1SS7  „  35,003 
181S  ,.  50,500 
Ins  i      „       52.3"0 


Tous. 
1890,  about  67,000 

1891  ..      72.500 

1892  „      sunn 

1893  ,.        ',18.(100 

1894  ..     lii.-.,oiio 

1895  ,.     107,000 
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The  above  represent  the  total  soda  capacity  of  the  works. 
Part  of  the  soda  made  i-  transformed  into  caustic  so  la  -• 
tons  daily)  and  into  bicarbonate  (20  tons  daiij  ).  Ammonia 
soda  is  also  made  by  the  Michigan  Alkali  Co.,  at  Wyan- 
dotte, Mich.,  au.l  by  the  Mathiesou  Alkali  Co.,  at  Saltville, 
Va. 

The  location  for  an  amnion!  i  soda  work-  is  a  matter 
requiring  careful  consideration.  The  salt  and  limestone  should 
be  near  at  hand,  on  the  land  belonging  to  the  works,  if 
possible;  suitable  waste  places  should  be  near  by  to  receive 
the  lime  waste,  and  then-  should  be  available  an  abundant 
supply  of  water  of  a  low  temperature  for  cooling  purposes. 
To  be  within  a  reasonable  distance  of  citic-  using  coal-gas 
is  also  desirable,  so  that  ammonia  may  be  obtained  at  cheap 
rates.  At  the  present  time  (1894)  a  good  location  is  in  the 
neighbourhood  of  Cleveland,  Ohio,  or  near  Detroit,  Michigan. 
The  works  of  the  Michigan  Alkali  Co.  were  the  first  to  be 
located  in  the  Detroit  district,  the  next  being  the  works  of 
Church  and  Co.  at  Trenton  ;  these  are  being  followed  by  the 
Solvay  Process  Co.  of  Syracuse,  N.V.,  who  propose  to  place 
near  Detroit  a  branch  works. 

There  is  an  abundance  of  salt,  limestone,  and  cooling 
water,  and  also  room  for  the  disposal  of  the  lime  waste,  at 
the  above  places  in  Michigan. 

In  the  Detroit  district  salt  is  reached  at  about  1,400  ft.,  at 
Cleveland  it  is  considerably  lower,  about  2,200  ft.  The 
following  (from  the  Geological  Survey  of  Ohio.  "  Economic 
Geology,"  Vols.  V.  and  VI.)  gives  the  record  of  a  well 
drilled  just  outside  of  the  city  of  Cleveland.  The  well-head 
is  about  780  feet  above  tide  : — 


— 

Total  Depth. 

Shale,  changing  colour 

Ft. 

40 

1,810 

olll 

VI. 

411 
1,350 
1,660 

Sand,  with  first  salt  water  vein.. 

HI 
290 
164 

IS 

si 

50 

40 
ill 
is 
22 
in 

10 

1.7IHI 
1,990 

2.15t 

2,169 

2,250 

2300 

2,340 

2.Si  ;il 

2,378 
2,400 

■».1"ii 

2.4S0 

10 

."> 

8 

167 

s 
22 

11 
ill- 

2.471 1 

2,475 

2.483 

2.650 

2,658 

2,fiS0 

2,686 

2,750 

The  40  ft.  of  sand,  unlike  most  of  such  entries  in  the 
drillers'  record  in  Western  Ohio,  is  the  genuine  article. 
The  rock  salt,  164  ft.  in  thickness,  extending  from  1,990  to 
2,154  ft.,  is  not  a  clear  uninterrupted  deposit,  but  is  broken 
by  both  shales  and  limestone.  An  analysis  of  this  scam 
gave  the  following  (N.  W.  Lord,  Chemist,  Geol.  Survey) :  — 

PerCent. 

Salt 7121 

Sulphuric  acid 1'80 

Lime 2'7"> 

Magnesia "'12 

Insoluble  residue 17*92 

The  bed  of  "shale,"  1.')  ft.,  reported  by  the  driller 
immediately  below  the  rock  -alt,  proves,  on  examination,  to 
b.-  anhydrite  or  sulphate  of  lime.  The  40  ft.  of  bluish 
shale,  reported  from  2,300  to  2,340,  is  also  anhydrite. 
The  50  ft.  of  rock  -ait  directly  overlying  it  has  the  Follow- 
ing constitution  (X.  W.  Lord)  :  — 

Per  Cent. 

Salt 83*00 

sulphuric  acid 0-10 

Lime  I'M 

Magnesia 0*15 

Insoluble  residue 18*05 


The  limestone,  1 67  ft.,  that  extends  from  2, 183  I  i  2,650  ft.. 
is  a  nearly  pure  dolomite. 

The  United  Salt  Co..  at  Cleveland,  manufacture  a  fine 
grade  of  salt  for  dairy  and  table  purposes  ;  their  wells  are 
about  2,200  ft.  deep.  The  limestone  found  in  this  pari  ol 
the  country  tends  in  general  to  run  into  dolomite,  hut  there 
is  no  difficulty  in  getting  a  limestone  suitable  tor  the 
ammonia-soda  process.  In  the  autumn  of  the  year  of  the 
World'-  Kair  1SL»3  the  writer  of  this  piper  examined  a 
number  of  places  along  the  hike  shore  from  Cleveland  to 
Detroit,  and  also  in  Western  New  York,  where  there  i-  aN<> 
plenty  of  salt  and  limestone,  for  sites  suitable  for  an 
ammonia-soda  works. 

The  district  around  Sandusky,  in  Erie  and  Ottawa 
counties,  Ohio,  including  the  -mill  peninsula  named 
Marblehead,  jutting  out  into  Lake  Erie,  and  a  group  of 
small  islands,  of  which  Kelley's  F-land  is  the  largest  on  the 
roiled  States  side,  constitutes  the  most  important  lime 
producing  region  in  Ohio.  The  carbonate  of  lime  ranges 
from  70  per  cent,  to  94  per  cent.,  the  magnesia  from  8  per 
cent,  to  27  per  cent,  and  the  insoluble  matters  from  1  per 
cent,  to  5  per  cent.  This  district  is  about  50  miles  by  iruter 
west  of  Cleveland.  Kelley's  Island  furnishes  limestone  for 
fluxing  purposes.  The  uveragc  composition  of  limestone 
received  by  Cleveland  furnaces  is  given  as — 

PerCent. 

Carbonate  oflirne 86"  40 

Carbonate  of  magnesia 11*49 

Prof.  Lord  gives  the  following  in  vol.  VI.,  "Economic 
Geology  of  Ohio  " :  — 

Kelly's  Island  tji  irkxes. 

Ft. 

1.  Extra  cap i 

2.  Cap  rock 9 

3.  Building  stone  courses   <• 

i.  Bottom  rock 9 

riint  underlying. 




i. 

2. 

3. 

1. 

Carbonate  of  mapnesia  . . 
Alumina  and  iron  oxide  . 
Silicious  natters   

97-28 

L'llll 

0-27 

lis.", 

-7-1" 

10*96 

0-15 
1-49 

39  1.: 

'.I'  IS 

II-2U 
1*05 

77-22 
20*10 

on 

1-11.5 

The  writer  of  this  paper  collected,  three  years,  ago  several 
samples  of  stone  from  Marblehead.  Au  average  sample  of 
the  lot  contained — 

Per  (eat. 

Calcium  carbonate B2'8 

Magnesium  carbonate ...   12*5 

There  are  several  kilns  working  at  Marblehead  :  one  lime 
works  there  had  16  kilns  using  crude  oil  as  fuel  ;  this  was 
in  the  autumn  of  1898.  In  the  early  spring  of  lsy.'>  crude 
oil  rose  to  a  price  nearly  three  times  what  it  was  m  1893 
an  1  1894.  The  western  part  of  New  York  State  is  under- 
laid with  a  fine  bed  of  sail  :  there  is  also  limestone  here  of 
good  quality,  particularly  in  the  neighbourhood  of  Leroy, 
where  lime  is  manufactured.  There  are  a  few  places  in 
this  locality  very  suitable  for  the  ammonia-soda  industry  : 
thi-  pari  of  the  State  is  also  intersected  by  several  impor- 
tant railroads.  Most  of  the  salt  manufacturing  towns  of 
Western  New  York  are  in  the  district  drained  by  the 
i  renesee  River,  and  are  mainly  in  the  counties  of  Livingston, 
Wyoming,  and  Genesee.  New  York  Stale  produced  in 
L895,  6,795,000  barrels  of  -alt,  280  lb.  to  the  barrel.  There 
are  rock  salt  mines  at  Ketsof  and  Livonia  in  Livingston 
county,  and  at  Leroy  in  Genesee  county.  At  Livonia  the 
mine  is  about  1,100  ft.  deep,  and  the  salt  55  ft.  thick. 
The  Itetsof  mine  is  about  1,140  ft.  deep.  The  brine  wells 
range  from  about  65o  ft.  at  Leroy  in  the  north,  in  Genesee 
county,  to  2,400  ft.  at  Castile,  in  Wyoming  county  south. 
The  rock  salt  has  a  slightly  greyish  appearance,  due  lo 
panicles  of  carbonaceous  matter.  East  of  this  district,  at 
Watkius,  In  Schuyler  county,  and  at  Ithaca,  in  Tompkins 
county,    salt  has   been    discovered   at  2,250  ft.,  and  it    is 
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claimed  that  the  bed  of  salt  is  over  200  ft.  thick.     A  salt 

works   was  erected  on    the   lake    shore  r.ear  Watkins,   in 

Schuyler  county,  in  1894. 
The  limestone  around  Lerov  and  a  few  other  places  in 

this  district  runs  up  to  98  per  cent,  of  calcium  carbonate. 

In    the    summer   of   1892    the    writer   took    a    number   of 

samples  from  a  quarry  near  Lerov.     An  average  of  these 

gave — 

Per  < 

-y-2 

"ii 


Silicious  an  I  insoluble  matters. 
Iron  oxide  and  alumina 


Magnesium  carbonate 
i lalciun*  carbonate  . . . 


92  ■  55 


A  sample  from  a   large  stone  being  put  into  a  building 
gave — 

Pi  i   i   .HI. 

Silicious  and  insoluble  matters 3*45 

[ron  oxide  and  alumina 0  70 

Magnesium  carbonate  l'8tJ 

Calcium  carbonate 94*20 

Two  samples  of  stone  from  the  shaft  of  the  Lehigh  Rock 
Salt  Mining  Co.,  about  four  miles  south  of  Lerov,  gave  — 


Near  Top 


Elalf-waj 
Down. 


PerCent.      Per  Cent. 

Silicious  and  insoluble  matters 3*06  26'  Hi 

Iron  oxide  and  alumina 0'26  6'00 

Magnesium  carbonate ,         0*81  25"20 

Calcium  carbonate 95*62  42*30 

I I 

At  the  town  of  Avon,  in  Livingston  county,  there  is  a 
bridge  over  the  Genesee  Kiver  ;  the  pillars  supporting  the 
bridge  are  built  of  blocks  of  limestone  quarried  near  Leroy. 
i'rom  the  face  of  one  of  the  pillars  the  writer  chipped  off 
about  40  pieces  ;   an  average  of  these  gave — 

Per  Cent. 

Silicious  and  insoluble  matters 3*85 

Iron  oxide  and  alumina l'OG 

Manganese  carbonate  5*72 

'  'uleiuni  carbonate 89*20 

The  limestone  quarried  in  thia  district  is,  as  a  rule, 
specular,  crystalline  and  greyish  in  colour.  The  presence 
of  a  large  quantity  of  magnesia  is  readily  detected,  for  the 
specular  character  is  replaced  by  a  dull,  close,  and  very 
tine  grain,  and  the  colour  is  of  a  creamy-white  shade. 

The  works  of  the  largest  manufacturers  of  soda  by  the 
ammonia  process  in  the  United  States  are  at  Syracuse, 
N.T.  They  are  situated  on  the  south-west  side  of  Onandaga 
Lake,  into  which  the  lime  waste  liquors  from  the  works  run. 
Complaints  are  often  made  about  the  waste  lime  running 
into  the  lake. 

A  long  stretch  of  the  lake  shore  is  covered  with  the  white 
mud.  The  limestone  is  brought  to  the  works  on  a  cable 
road  from  quarries  belonging  to  the  company,  about  three 
miles  west  of  the  works.  Rock-salt  has  not  been  found  at 
Syracuse;  the  weak  brine  obtained  there  is  supposed  to 
result  from  water  which  has  percolated  through  saline 
strata  south  of  the  city.  As  coming  from  the  wells  .it 
Syracuse,  it  contains  about  18  per  cent,  of  salt.  The 
ammonia-soda  works  there  were  commenced  in  the  early 
part  of  1884,  and  from  then  up  to  1889  this  weak  brine  was 
used,  being  brought  to  saturation  by  the  addition  of  bought 
salt,  made  by  evaporating  similar  weak  brine.  During  that 
time  soda  products  brought  higher  prices  than  now.  Then 
the  crude  bicarbonate  of  soda,  as  dug  out  of  the  filters, 
simply  dried  in  a  current  of  hot  C03,  and  then  ground  and 
packed  in  kegs  and  barrels,  was  suld  for  the  price  of  refined 
bicarbonate  and  brought  between  40  and  50  dols.  per  ton. 
Since  1889  these  works  have  had  saturated,  or  nearly 
saturated,  brine  brought  by  pipe- line  from  a  point  about 
20  miles  south  of  Syracuse,  where  rock-salt  was  discovered 
at  about  1,200  feet.  This  district  is  considerably  higher 
above  the  sea  level  than  is  Syracuse.  At  the  wells  it  is 
about  400  feet   higher,  and  a  small  lake    situated  3    miles 


from  the  wells  is  400  feet  higher  still.  Advantage  is  taken 
of  these  differences  of  elevation  to  force  the  water,  first 
down  to  the  salt  and  then  to  the  city  of  Syracuse,  thus 
avoiding  pumping  expenses.  Along  the  Ohio  River,  at 
places  in  Ohio,  West  Virginia,  Illinois,  and  Kentucky,  a 
weak  brine  (about  8  per  cent.)  is  found  in  boring  for  gas 
and  oil.  An  attempt  has  been  made  to  start  :i  small 
ammonia-soda  works  at  Brandenburg,  Ky  .  no  the  Ohio 
River,  about  30  miles  west  of  Louisville.  The  weak  brine 
is  concentrated  by  burning  the  gas  obtained  from  the  well 
furnishing  the  brine  ;  the  concentrated  brine  is  then  used  in 
the  soda  works.  The  output  of  this  small  works  at  the 
time  of  a  visit  of  the  writer  (in  January  1895)  was  about 
5  tons  per  day  ;  the  total  soda  output  at  Syracuse,  N.V.,  at 
"  that  time  was  equal  to  320  tons  of  soda  ash  per  day,  part  of 
this,  as  already  mentioned,  being  converted  to  caustic  and 
to  bicarbonate;  the  Wyandotte,  Mich.,  works  were  then 
producing  about  30  tons.  The  Mathieson  Alkali  Co.  have 
works  at  Saltville,  Va.  ;  this  place  has  good  natural  resources 
in  raw  materials,  but  it  lies  somewhat  away  from  the  points 
of  consumption. 

The  works  o(  the  Solvay  Process  ( !o.  in  the  United  States, 
those  of  Brnnner,  Mond,  and  Co.  in  England,  and  those  of 
Solvay  and  Co.  on  the  continent  of  Europe  are  the  ones 
producing  the  largest  quantity  of  soda  by  the  ammonia 
process,  and  are  to  a  certain  extent  allied  with  each  other  : 
but  the  plant  or  apparatus  for  any  particular  operation  is 
not  always  the  same  in  each  of  the  works  of  these 
companies. 

( lutside  of  the  essentially  chemical  part  of  the  apparatus 
come  boilers.  In  the  United  States  high-pressure  water- 
tube  boilers  are  extensively  used. 

1  n  England,  Lancashire  boilers  of  the  Galloway  type  are 
mainly  used.  One  of  these  boilers  in  an  ammonia-soda 
works  there  takes  about  6,  long  tons  of  slack  per  day, 
evaporating  about  53  cb.  m.  of  water.  Liquor  pumps  for 
milk  of  lime,  vat  liquor,  filter  liquor,  brine,  &c. ;  these  are 
all  of  the  plunger  type,  with  outside  packing.  In  some 
works  the  liquor  pumps  are  actuated  by  belt,  all  the  pumps 
being  worked  from  a  special  shaft  and  power  engine  placed 
for  this  purpose  alone  ;  in  others,  each  pump  has  its  own 
steam  cylinder,  and  is  worked  independently.  There  are 
also  vacuum  pumps  for  filters  ami  maintenance  of  vacuum 
on  the  distiller-absorber-vat  system.  Power  engines,  high 
speed,  for  running  the  calciners  and  mills.  Gas  producers 
to  supply  gas  for  a  densifying  furnace. 

The  limekilns  are  standing  in  line.  Each  kiln  is  set 
on  four  standards,  so  that  a  hand  waggon  can  run  on  a 
track  underneath  ;  the  waggon  or  car  is  filled  by  turning 
or  shaking  the  grate-bars;  the  burnt  and  cooled  lime  then 
falls  into  the  waggon.  The  limestone  is  burnt  with  coke 
as  fuel.  The  gas  is  taken  from  each  kiln  at  a  point  4  ft.  from 
tin-  top  ;  the  gas  pipe  from  each  kiln  leads  down  to  a  common 
collector  pipe  running  alongside  the  row  of  kilns  and  taking 
the  gas  to  a  washer,  through  which  it  passes  before  goiug  to 
the  compressor.  The  gas-washer  is  in  some  works  a  vessel 
built  up  of  cast-iron  rings.  Between  each  ring  and  the  one 
above  it  is  fixed  a  plate  having  a  central  tunnel  covered 
witli  a  hood,  filled  with  small  holes  to  break  up  the  gas  into 
many  small  streams.  A  shallow  bed  of  water  rests  on  each 
plate,  and  is  of  a  depth  sufficient  to  just  cc  ver  the  small 
holes  of  the  hood.  (See  Lunge  "  Sulphuric  Acid  and 
Alkali,"  Vol.  III.  (Second  Edition),  pp.  42  and  46.) 

Each  compartment  of  the  washer  lias  an  overflow  pipe 
which  connects  it  with  the  next  compartment  below,  so  that 
a  stream  of  water  can  enter  at  t lie  top  and  flow  through 
each  compartment  to  the  bottom.  In  place  of  this  washer, 
some  English  works  use  a  coke-scrubber.  The  gas,  after 
being  washed,  passes  on  to  the  compressor,  but  on  its  win- 
there  it  is  mixed  with  richer  gas  coming  from  the  calcina- 
tion of  the  bicarbonate  of  soda. 

The  milk  of  lime  is  made  in  wronght-iron  tanks,  called 
dissolvers,  having  a  coned  bottom.  Above  the  cone  is  a 
sloping  grate  on  which  the  lime  rests.  A  stirrer  revolves 
below  the  grate  to  circulate  the  water  among  the  pieces  of 
lime.  The  shaft  of  the  stirrer  passes  up  through  the 
grate,  and  is  turned  by  suitable  geir  fixed  above  the  tank. 
After  the  milk  of  lime  has  been  run  out,  the  unhurnt 
stone   on  the  grate  is  removed  by  opening  a  door  placed 
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on  the  side  of  the  tank  at  the  bottom  of  the  slope. 
The  coned  bottom  of  the  tank  collects  the  gritty  matters 
and  email  pieces  of  unburnt  stone  which  hare  fallen  through 
the  grate;  these  aiv  taken  out  by  removing  a  sliding  cover 
at  the  bottom  of  the  cone. 

The  milk  of  lime,  on  Laving  the  dissolver,  goes  through  a 
sieve,  and  is  then  pumped  to  a  large  reservoir  tank  in  the 
main  building. 

I'lu-  compressors  maintain  a  suction  on  both  the  kilns 
and  on  the  bicarbonate  calciners;  the  resistance  to  the 
pa&8&£  of  the  gas  through  the  washers  should  be  as  small  as 
possible.     :  pes  of  the  blowing  engine  or  compressor 

Inn  e  been  used  and  are  now  being  used  in  the  ammonia-soda 
industry.  In  the  matter  of  valves  the  simple  thick  rubber 
flap  valve  was  early  used  and  is  in  use  still;  the  poppet 
valve  Ingersol  Sergeant  New  York  compressor  has  be<  o 
nsed  ;  tlir  slide  valve  of  the  Bnrckhardt  (Switzerland)  type 
is  in  use  on  the  continent  of  Europe,  in  England,  and  in  the 
United  Mat.-,  an, I  very  recentl)  the  Riedler  gas  compressor 
has  been  adopted.  In  England  the  rubber  flap  valve  and 
the  liurckhardt  slide  valve  compressors  are  working  in  the 
same  factory,  and  in  the  United  States  the  slide  valve  and 
the  liiedler  compressors  are  at  work  in  the  same  factory. 

The  compressor  pump-  the  gas  against  a  pressure  equal 
to  about  ."i  I  ins.  of  menu:  lently  the  compressed 

gas  is  very  hot,  notwithstanding  the  water-jacket  on  the  gas 
cylinder.  This  pressure  is  about  27  lb.  per  square  inch 
and  the  theoretical  temperature  at  this  pressure  (the  initial 
temperature  being  60  V.)  is  several  degrees  above  the 
boiling  point  of  water,  hut  the  water-jacket  on  the  cylinder, 
and  further  cooling  in  gas  traps  biing  down  the  temperature 
of  the  gas  entering  the  precipitating  tower  to  nbout  30   C. 

The  ammonia  brine  as  it  is  first  made  contains  only  38 — 40 
gnus,  of  C02  per  litre  ;  to  raisi  it  to  the  70  grins,  test  it  is 
treated  with  gas  in  a  separate  tower  before  it  is  submitted  to 
the  precipitating  operation  ;  for  tlii-  work  two  other  com- 
pressor are  required,  and  in  addition  it  is  necessary  t" 
have  an  extra  compressor,  standing  clean  and  ready  to  start 
at  once  should  any  of  the  others  break  ('tod.  In  place  of 
the  above  compressors   three  single   '  compressors, 

3d  ins.  by  36  ins.  gas  cylinders,  maj  he  used,  or  one  duplex 
and  one  single. 

We  have  thus  far  considered  the  carbonic  acid  gas,  its 
generation  in  the  kiln,  and  the  engine  for  handling  it ;  we 
will  now  consider  the  liquor  (brine-)  and  note  the  treatment 
it  undergoes  in  its  passage  through  the  works.  A  good 
brine,  suitable  for  use  in  the  ammonia-soda  process,  should 
contain  about  300  grins,  of  NaCl  1  •  i  litre,  and  as  little  as 
possible  of  lime  and  magnesia,  (if  ihese,  the  magnesia  is 
the  more  troublesome.  The  following  may  be  regarded  as 
a  good  and  suitable  brine  ; — 

NaCl  litre. 

CaSO, 4-00 

CaCl,  I'M 

MgClj  0-30 

In  Cheshire,  where  most    of  the   English   ammonia-soda 
cks  are  located,  the  brine  contains,  on  the  average,  more 
magnesium  chloride  and  less  calcium  chloride  than  the  brines 
of  (  entral  and  Western  New  York.     They  compare  approxi- 
mately as  follows  : — 


pi  r 

Litre. 

New  York. 

293-00 

4-Im 

2'35 

iris 

e  precipitation  of  the  lime.  This  unpreeipitated 
magnesia  separate-  out  later,  when  the  vat  liquor  is  being 
cooled,  ami  i-  apt  to  fill  up  the  tubes  of  the  cooler. 

The  fresh  brine,  on  entering  the  works,  goes  into  a  vessel 
termed  a  tower  washer — so  called  because  in  it  are  washed 
the  unabsorbed  gases  from  the  towers.  S  Lunge, 
■■  Sulphuric  Acid  and  Alkali,"  Vol.  III.  (Second  Edition), 
p.  33.)  There  are  two  tower  washers,  one  working  and  the 
t anding  clean,  ready  to  be  put  into  run  if  anything 
should  happen  to  stop  the  first.  The  tower  washer  is 
built  up  of  five  cast-iron  rings  or  cylinders.  1' 
each  pair  of  rings  is  a  plate  having  one  large  central 
hole  covered  by  a  second  plate  or  hood  having  many 
small  holes,  and  having  also  many  teeth  or  projections 
around  the  rim.  The  small  holes  and  teeth  serve  to  break 
up  the  gas  into  small  bubbles  as  it  rises  through  the 
liquor.  The  tower  washer  has  thus  five  compart! 
which  are  connected  with  each   other  by  outside  overflow 

Fig   1. 


Many  brines  contain  also  -mall  quantities  of  iron  and 
calcium  bicarbonate.  Some  brines  obtained  in  Michigan 
contain  sulphuretted  hydrogen.  The  lime  salts  can  be 
readily  precipitated  by  ammonium  carbonate,  which  is 
formed  or  introduced  into  the  brine  during  the  treatment  it 
undergoe-  in  the  works  ;  ammonium  chloride  is  also  formed 
in  the  brine  at  certain  stages.  This  prevents  the  magnesia 
from  heing  completely  precipitated,  whereas  it  docs   not 
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Absorber. 

a.  Vacuum  outlet. 

/..  Inlet  for  fresh  brine. 

,  .  Pressure  outlet  to  tower  washer. 

,/.  Inlet  for  liquor  from  tower  washer. 

, .  .,         cold  vat  liquor  (for  cooling). 

f.         „         ammonia  gas. 

;/.  Outlet  for  liquor  to  vats. 
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pipes.  The  brine  travels  down  from  one  compartment  to 
the  next  below,  and  as  the  outlet  of  each  compartment  is 
about  15  inches  above  the  bottom  plate,  there  is  in  each  a 
layer  of  brine  of  about  this  depth  resting  on  each  lower 
plate.  Each  compartment  has  a  nozzle  placed  level  with 
the  lower  plate,  so  that  when  desired  the  liquor  cau  be  run 
out.  The  idea  Seen  in  all  the  apparatus  for  treating  liquids 
with  gases  or  gases  with  liquids  in  the  ammonia-soda  pro- 
ci  ss  is  to  arrange  the  liquid  in  several  superimposed  layers 
and  to  cause  the  gas  to  bubble  through  one  layer  before 
going  to  the  next ;  in  this  way  the  richest  or  strongest  gas 
meets  first  the  liquid  richest  or  strongest  in  what  has  to  be 
taken  from  the  gas  passing  through  it.  The  fresh  unused 
liquid  is  thus  kept  at  the  top  of  the  vessel,  to  wash  out  or 
absorb  what  has  escaped  the  lower  layers,  owing  to  these 
being  more  or  less  saturated  with  the  substance  it  is  desired 
to  wash  out  or  absorb.  This  idea  or  principle  is  what 
forms  the  distinguishing  feature  of  the  old  Coffey's  still. 
and  the  apparatus  of  Adam,  for  distilling  alcoholic  liquors. 

In  the  tower  washer  the  lime  is  more  or  less  precipi- 
tated from  the  brine  by  the  ammonia  and  ammonium 
carbonate  carried  in  by  the  unabsorbed  gases  from  the 
towers,  but  the  precipitate  remains  in  the  liquor,  and 
goes  with  it  until  it  reaches  the  vats,  where  the  precipi- 
tate is  settled  out.  The  waste  tower-gas,  after  passing 
through  the  tower  washer,  goes  into  the  atmosphere.  The 
liquor  leaving  the  bottom  of  the  tower  washer  now  goes  to 
the  absorber. 

The  absorber  is  a  vessel  of  east-iron  rings  formed  into 
compartments  like  the  tower  washer.  (See  Fig.  1.)  The 
gases  drawn  off  by  the  vacuum  pump  are  sent  to  a  small 
scrubber,  down  which  runs  the  raw  brine  just  coming  to 
the  works,  or,  in  place  of  this,  to  a  small  washer  supplied 
with  water,  which,  when  strong  enough,  is  sent  along  with 
other  liquor  to  a  distiller.  The  compartments  of  the 
absorber  are  provided  with  large  manholes,  and  the  overflow 
pipes  have  swinging  covers  to  facilitate  cleaning. 

Fig.  -'• 


Vat. 


The  t'r.sh  brine  enters  at  the  top  to  act  as  a  scrubbing 
liquid.  The  curves  of  the  plates  and  hoods  in  the  absorber 
are  reproductions  of  those  in  the  distiller — a  vessel  to  be 
described  later. 

The  ammoniated  brine,  is  run  out  continuously  from  near 
the  bottom,  going  to  a  series  of  three  or  more  vats,  where 
it  is  settled  and  stored.  The  settling  is  necessary  in  order 
to  get  rid  of  the  precipitated  lime  ami  magnesia  of  the 
brine,  and  thus  prevent  these  from  getting  into  the  soda 
ash.  II'  unsettled  liquor  is  sent  to  the  tower  where  Ihe 
bicarbonate  of  soda  is  formed,  the  sediment  is  collected 
along  with  the  bicarbonate,  and  on  calcining  the  latter  we 
pet  an  ash  containing  lime  and  traces  of  iron,  this  last 
giving  to  the  ash  a  yellowish  tint.  A  small  quantity  of 
ammonium  sulphide  helps  to  prevent  the  liquor  from  taking 
up  iron  from  ihe  sides  of  the  vessel-  and  pipe-.. 

The  vat-  are  built  up  of  four  cast-iron  rings.  Each  vat 
rests  on  four  iron  pipe  piilars  taking  hold  ot  the  vat  at 
the  top  of  the  cone.  Each  of  the  four  rings  forming  the 
body  of  the  vat  is  provided  with  nozzles  for  pipe  connec- 
tions ;  and  I  inay  say  here  that  all  the  vessels  and  appa- 
ratus used  in  the  ammonia-soda  process  should  be  well 
provided  with  facilities  for  making  connections  with  each 
other.  Another  point  that  is  apt  to  be  overlooked  is  that 
a  gas  or  vapour  is  a  material  substance,  and  therefore 
requires  room  or  space  for  its  existence.  The  increased 
production  of  ammonia-process  soda  in  Europe,  England, 
and  the  United  States  during  the  last  few  ye'ars  has  been 
largely  attained  by  a  recognition  of  the  above,  the  open- 
ings and  passages  in  the  several  apparatus  having  been 
made  larger.the  apparatus  otherwise  being  of  about  the 
same  dimensions  as  before,  thus  enabling  larger  volumes 
of  gas  and  liquor  to  pass  through  in  a  given  time.  The 
mud  of  carbonates  of  lime  and  magnesia  settled  in  the 
cones  of  the  vats  is  drawn  out  in  charges  every  two  or 
three  hours,  and  treated  to  obtain  the  ammonia.  In  a  large 
works  in  England  the  mud  is  sent  to  the  distiller,  whereas 
in  a  works  at  Syracuse,  N.Y.,  the  mud  was  drawn  into  a 
closed  tank  provided  with  a  stirrer,  raw  brine  was  then 
run  in,  and  the  whole  well  mixed.  After  settling  again,  the 
clear  liquor  was  run  out  to  go  to  the  absorber,  and  the 
operation  repeated  until  the  mud  was  free  from  ammonia. 
The  method  by  distillation,  however,  is  more  direct,  and 
altogether  the  handiest  way  ofdealing  with  it.  The  absorber 
vats  and  distiller  are  the  vessels  included  in  a  vacuum 
circuit,  the  object  being  to  facilitate  the  working  of  the 
distiller.  The  atmosphere  above  the  liquor  in  the  vats  is  of 
course  saturated  with  ammonia,  and  in  the  emptying  and 
filling  of  the  vats  is  alternately  drawn  in  and  driven  out, 
but  the  tops  of  the  vats  being  connected  with  the  absorber, 
this  ammonia  is  all  retained.  In  place  of  this  absorber 
two  separate  vessels  have  been  used ;  these  were  simple 
wrought-iron  tanks,  having  no  internal  hoods  nor  plates, 
the  liquor  in  each  being  one  undivided  mass.  One  tank 
was  called  the  absorber  and  the  other  the  vat  washer  ; 
they  were  placed  so  that  liquor  from  the  tower  washer 
could  flow  naturally  into  the  vat  washer,  and  from  this  to 
the  absorber,  and  from  here  to  the  vats.  The  ammonia  gas 
from  the  distiller  passed  down  a  pipe  to  the  bottom  of  the 
absorber,  bubbled  up  through  the  mass  of  liquor,  then  up 
through  the  vat  washer,  and  then  passed  into  the  tower 
washer.  It  will  be  seen  that  the  pres'ent  absorber  is  a  com- 
bination of  the  old  vat  washer  and  old  absorber,  bat  whereas 
these  were  simple  tanks,  the  present  absorber  has  a  number 
of  compartments.  Mr.  H.  Schreib  has  described  an  absorber 
similar  to  this  some  years  ago.  See  the  ( 'hrmiker  Zeituna, 
1890,  page  490. 

We  now  come  to  the  tower  where  the  settled  vat  liquor 
is  treated  with  carbonic  acid  gas.  The  tower  and  the 
distiller  constitute  a  sort  of  dual  backbone  around  which 
the  other  apparatus  clings.  The  tower  is  built  up  of  cast- 
iron  rings  and  plates.  The  tower  plates  are  composite 
or  double  plates,  that  is,  each  bottom  plate  and  its  cover 
or  perforated  plate  form  one  casting.  The  cooling  of  the 
liquor  in  the  tower  has  for  a  long  time  been  effected  by 
trickling  water  down  the  outside  of  the  tower  ;  but  some 
works  use  cooling  pipes  and  tubes  running  into  and  through 
the  tower,  seeking  to  cool  the  tower  liquor  by  a  more  efficient 
way  than  by  outside  cooling  (see  the  Chemical  News, 
Oct.  25th,  1878,  and  this  Journal,  1882.  p.  1  10). 
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The  coo]  d  ami  earbouated  vat  liquor  is  now  pumped 
into  the  precipitating  tower.  It  enters  the  tower  at  a  point 
about  6  ft.  from  the  top  and  is  pumped  in  continuously, 
being  also  drawn  out  continuously  to  keep  the  level  or  the 
liquor  at  the  same  [mint— about  G  ft.  from  the  top-all  the 
time,  gas  being  pumped  in  at  the  bottom  ring  of  the  tower. 

It  was  stated  that  the  carbonating  of  the  vat  liquor  is 
made  only  nearly  complete;  this  is,  of  course,  completed 
in  the  precipitating  tower.  In  the  upper  rings,  where  the 
liquor  is  warmer,  the  crystals  of  bicarbonate  of  soda 
begin  lo  form;  if  the  tower  is  cooled  t do  much  a  small, 
fine-grained,  muddy  bicarbonate  is  made  which  i-  very 
difficult  to  wash  free  from  salt,  and  which  is  difficult 
to  dry.  On  the  Other  band,  if  the  liquor  is  not  cooled 
enough  the  production  is  diminished.  Hut  at  a  certain 
temperature  and  point  in  the  tower  for  this  tempera- 
ture, both  found  by  experience,  a  coarse  grained  bi- 
carbonate is  obtained  which  washes  quickly  and  well, 
and  which  when  taken  fiom  the  filters  and  crushed  in  the 
hand  no  water  is  squeezed  out  of  it  ;  this  kind  diies  in 
calciners  without  forming  balls,  the  outside  of  which  is 
ash  and  the  core  bicarbonate.  The  temperature  of  the 
pas  going  to  the  tower  runs  about  28°  C.  The  pressure 
on  the  gas  runs  about  55  ins.  of  mercury  at  the  bottom 
of  the  tower  and  about  9  ins.  at  the  top  ;  this  top  pressure 
is  due  to  the  liquor  in  the  tower  washer.  When  ordinary 
vat  liquor  of  ;S9  to  40grms.  COj  per  litre  is  fed  into  a  tower 
there  is  more  ammonia  carried  off  by  the  uuabsorbed  gas 
than  when  liquor  of  G9  to  70  grms.  C02  is  used.  Each 
cubic  metre  of  waste  gas  carries  away  about  112  grms.  of 
ammonia,  NH3,  when  40  grms.  CO..  liquor  is  used,  against 
about  58  grms.  carried  off  when  using  70  grms.  CO.,  liquor. 
The  quantity  of  bicarbonate  of  soda  suspended  in  the  liquor 
increases,  of  course,  as  the  liquor  travels  down  the  tower. 
If  a  sample  of  liquor  be  taken  from  the  bottom,  it  will  be 
found,  after  standing  about  half  an  hour,  that  the  volume 
of  the  bicarbonate  is  from  a  quarter  to  a  third  of  the  total 
volume  of  the  sample. 

About  eight  years  ago.  it  was  the  custom  ta  put  salt  in 
the  tower  to  increase  the  yield,  but  the  present  practice 
is  to  arrange  the  process  and  plant  so  as  to  convert  into 
bi-carbonate  as  much  of  the  salt  in  the  brine  as  is  possible 
under  the  conditions  selected,  and  then  to  drive  through  the 
works  the  largest  volume  of  brine  the  plant  will  take. 

A  few  years  ago  the  writer  devised  a  few  experiments  to 
demonstrate  the  preservative  action  of  the  excess  ol  car- 
bonates of  anon. .nia  on  the  precipitated  sodium  bicarbonate. 
A  quarter  of  a  litre  of  tower  liquor,  containing  its  sus- 
pended bicarbonate  just  as  drawn  from  the  bottom  of  the 
tower,  was  put  into  a  tall  glass  jar.  and  a  current  of  air 
blown  through  it  for  in  hours.  At  tin'  end  of  this  time  the 
sodium  bicarbonate  had  disappeared,  and  the  liquor  was 
quite  clear.     The  clear  liquor  tested  direct  for  20  c.c. — 

Before  blowing  air  through 20'8 

After         „  , °'03 

showing  that  practically  there  was  now  present  neither 
ammonium  carbonates  no!  free  ammonia,  nor  sodium  bicar- 
bonate; all  the  alkali  had  been  remove. 1.  Tin 
bicarbonate  previously  suspended  in  the  liquor  had  he.  n 
converted  by  the  ammonium  chloride  back  into  salt  again. 
The  temperature  of  the  ro  im  was  about  70  1'.  The  writer 
had  piv\  iously  planned  and  conducted  experiments  to  show 
the  retarding  influence  of  ammonium  chloride  on  the  forma- 
tion of  bicarbonate  of  -.'da  in  the  tower  liquor,  but  the 
above  simple  experiment  illustrates  more  strikingly  the  fact 
that  if  the  excess  of  ammonium  carbonates  be  removed, 
the  bicarbonate  of  soda,  being  thus  unprotected,  will  be 
attacked  by  the  ammonium  chloride,  common  -alt  and 
ammonium  carbonates  being  formed.  In  the  experiment 
the  latter  ate  carried  away  by  the  current  of  air.  and  in  the 
resulting  liquor  we  have  again  the  original  brine.  Now  a 
current  of  kiln  gas  will  a'so  carry  away  the  ammonium 
ites  from  a  sample  of  tower  liquor,  but  a  longer 
time  is  required  than  when  a  current  of  air  i-  employed 
The  ammonia  found  in  tower-washer  liquor  is  carried 
there   by  the  uuabsorbed  ea-os  from   the  tower.     After  a 

tower  lias  been   working   about    10    days    the   cooling    tubes 

ite.l  over  with  a  scale  of  bicarbonate  of  soda,  and 

the    plat.  -   -..in. ■tun.--   are   choked   by   an  accumulation    of 


bicarbonate  lodging  about  the  teeth  of  the  perforated  plate. 
To  clean  the  tower  it  is  emptied  of  its  liquor  by  blowing  it 
over  into  another  tower  kept  standing  clean.  The  empty 
tower  is  tin  n  tilled  with  water,  and  steam  blown  in  until  it 
is  free  from  ammonia.  The  steam  coming  from  the  tower  is 
condensed  to  save  the  ammonia,  the  condensate  being  sent 
with  other  similar  liquors  to  a  special  distiller.  The  liquor 
in  the  now  cleaned  tower  ha-  dissolved  the  scale  of  bicar- 
bonate, and  this  by  the  heating  has  become  NaJ  1 1  ;  there 
is  also  NaCl  in  solution,  part  of  which  has  come  from  the 
action  of  some  ammonium  chloride  on  the  soda,  and  partly 
from  salt  which  bad  not  been  converted  into  bicarbonate. 
This  liquor,  called  "tower  washings,"  usually  contains 
about — 

120  grms.  NaXO,  per  In  re 
30       „       Nail 

We  now  come  to  the  filters  for  separating  the  precipitated 
bicarbonate  from  the  liquor  in  which  it  is  suspended.  Ti 
are  iron  vessels  provided  with  a  false  bottom  of  iron  grids 
on  which  is  spread  a  stout  flannel  cloth,  and  on  this  another 
iron  grid  to  protect  the  flannel  when  the  bicarb. mate  i-  being 
dug  out.  Some  Knglish  ammonia-soda  works  use  "  round  " 
filters,  placed  near  the  cbarging-holes  of  the  calciners,  so 
that  when  the  bicarbonate  is  thrown  out  it  fall-  where 
it  is  convenient  to  put  into  the  calciners.  In  the  United 
States  long  narrow  filters  have  been  employed,  five  in  a 
group  ;  a  hand  car  truck  runs  alongside  each  filter.  The 
bicarbonate  is  dug  out  and  thrown  into  the  band  ear-. 
which  are  then  run  to  wherever  they  are  wanted.  I  >riginally, 
five  such  "  long  "  filters  served  a  set  of  fivetowers,  but  of  late 
years,  owing  to  the  increased  yield  of  the  towers,  additional 
filters  have  been  placed  near  the  ehargirg-holes  of  the 
calciners,  as  in  the  ease  of  the  "  round  "  filters.  In  every 
case  the  filters  are  placed  at  such  a  height  that  the  filtered 
liquor  can  run  by  gravity  to  the  filter  liquor  reservoirs, 
which  in  some  work-  are  sunk  in  the  ground  ami  in  oil 
are  tanks  standing  on  tl.  ground.  The  tower  liquor  is  run 
into  a  filter  until  a  bed  of  bicarbonate  is  obtain.- 1  about  20 
ins.  thick,  the  liquor  being  drawn  by  vacuum  into  the  space 
below  the  false  bottom.  I  hi  -hutting  off  the  vacuum  the 
liquor  can  run  down  to  the  reservoirs.  Before  the  wash- 
water  is  put  on,  the  bed  of  bicarbonate  is  made  lev.',  and  is 
packed  against  the  sides  of  the  filter  so  that  the  wash-water 
will  not  run  through  one  place  more  easily  than  through 
another,  thus  compelling  regular  and  efficient  washing. 
The  wash-water  varies  according  to  the  condition  of 
the  bicarbonate.  It  is  distributed  over  the  bed  of  bicar- 
l.o rate  from  a  length  of  pipe  perforated  with  small  holes. 
Iu  the  round  filters  the  pipe  is  made  to  swing  round 
by  the  water  pressure  on  the  Barker's  Mill  principle,  but  in 
the  long  filters  the  water-pipe,  which  is  as  long  a-  the  filter,  is 
suspended  frcm  above  and  rocked  to  and  fro  by  the  filter 
men.  During  the  washing,  the  vacuum  is  on,  and  is  kept 
on  foi  a  short  time  after  all  the  wa-h-water  has  run  through, 
in  onler  to  dry  the  bicarbonate.  By  "  drj  "  i-  meant  until 
the  bicarbonate  is  only  moist,  so  thai  on  taking  up  a  hand- 
ful it  will  not  wet  the  baud,  and  on  crushing  it  in  the  hand 
no  water  is  squeezed  out  of  it.  The  bed  of  bicarbonate  is. 
by  the  washing  and  s.  tiling  down,  reduced  in  thickness 
from  20  in-,  to  14  ins.  or  15  ins.  A  cubic  metre  of  such 
bicarbonate  weighs  about  875  kilos.,  and  1,000  kilos,  yield 
about  450  Kilo-  of  -oda  ash.  The  following  figures  serve 
to  show  the  composition  of  such  Lie  irbouatc  :  — 

Bicarbonate  from  Filters. 

PerCent. 

v.lli  .  >  70 

Vi  i  ii  a  t<..-. 

Nail 0-2to0-7 

Ml    0-S6 

Moisture   24  to  25 

quantity  of  ammonia  runs  fairly  constant  except  that 
in  fine-grained  or  muddy  bicarbonate  :  this  being  difficult  to 
wash,  it  is  higher. 

It  is  common  to  get  bicarbonate  with  salt  lower  than 
o  2  per  cent.,  but  these  are  apt  to  come  from  the  surface 
of  the  bed.  There  is  not  much  ammonia-process  soda  ash 
running  below  1  per  cent,  in  salt,  although  it  can  be  made  ii 
required.     There  is  also  in  the  bicarbonate  a  small   quantity 
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of  lime  and  iron,  but  when  the  total  matters  insoluble  in 
water  are  over  05  per  cent,  of  the  soda  ash,  we  know 
that  the  vat-liquor  was  not  settled  well  enough.  ( >ther 
devices  have  been  and  are  being  tried  to  provide  continuous 
and  more  or  less  automatic  filtering.  Some  1 G  years  ago 
there  was  in  a  salt  works  at  Northmen,  England,  a  small 
experimental  plant  for  making  salt.  The  apparatus  con- 
sisted essentially  of  an  iron  cylinder  closed  at  tli 
having  holloiv  trunnions  and  heated  by  steam  inside.  The 
cylinder  revolved  in  a  tank  of  brine,  so  that  the  lower  part 
dipped  in  the  brine,  and  thus  accumulated  a  layer  ef  salt 
on  the  outside,  and  a  fixed  scraper,  against  « bich  the 
cylinder  came,  took  off  the  salt.  The  idea  running  through 
the  above  has  been  embodied  in  a  filter  which  is  bring 
tried  in  several   ammonia-soda  works.     A  cylinder  closed 


Fig.  3. 


, -J  ^  t-J  r 


Distiller. 

a.  Gas  outlet.  6.  Liquor  inlet. 

c.  Milk  of  lime  inlet.  d.  Steam  inlet, 

e.  Waste  liquor  outlet. 


at.  both  ends,  having  its  shell  formed  as  a  arid  orgratin" 
covered  with  filter  cloth,  forms  the  filter  bed  ;  it  revolved  in 
a  tank  containing  tower  liquor,  dipping  into  the  liquor  an 
its  lower  part.  A  vacuum  is  maintained  inside  the  cylinder 
by  a  connection  through  the  axis,  and  a  suction  pipe  dipping 
down  to  near  the  bottom  takes  away  the  clear  filtered 
liquor.  In  this  way  a  thin  layer  of  bicarbonate  is  taken  up 
on  the  outside  of  the  cylinder,  is  Hashed  and  dried,  and 
taken  off  as  in  the  experimental  salt  plant.  Centrifugal 
machines  have  also  of  late  years  been  again  brought  into 
use.  These  will  turn  out  bicarbonate  containing  only  10  per 
cent,  and  less  of  moisture,  against  24  per  cent,  to  25  per  cent, 
from  the  filters  ;  but  against  the  drier  bicarbonate  got  from 
their  use  we  have  a  greater  expense  in  keeping  them  in 
running  order  and  a  rather  large  labour  account. 

The  filter  liquor  reservoirs,  where  the  clear  liquor  and 
washings  from  the  filters  are  collected,  are  either  large 
cisterns  built  of  stone  and  brick  in  the  ground,  or  ordinary- 
iron  tanks  resting  on  the  ground  floor.  The  former  method 
is  in  use  in  the  United  States  and  the  latter  in  England.  In 
these  reservoirs  are  put  other  strong  ammonia  liquors,  such 
as  concentrated  gas  water,  testing  about  16  per  cent,  of 
M! ,.  This  strong  ammonia  liquor  is  bought  to  supply  the 
working  loss  of  ammonia,  and  is  stored  in  separate  special 
tanks,  a  certain  quantity  being  drawn  therefrom  and  put 
into  the  filter  liquor  reservoirs  as  required.  The  working 
loss  of  ammonia  runs  from  §  per  cent,  to  -  per  cent,  of 
ammonium  sulphate  on  the  soda  ash  made.  The  under- 
ground reservoirs,  built  of  stone  or  brick,  are  lined  inside 
with  Portland  cement,  and  covered  with  brick  arches  resting 
on  I  beams.  There  are  other  such  cisterns  for  holding  other 
ammonia  liquors.  The  filter  liquoi  i  -  :  .  oirs  above  ground 
are  ordinary  wroughtirou  covered  tanks  holding  about 
to  M ■■•. 

All   liquor  coming   from  the   filter   liquor    reservoirs    is 
called  filter  liquor,  no  matter  where  it  originally  came  from, 
distillation,  this  liquor  ought   to  be   kept  regular 
in  test. 

We  now  come  to  the  distiller  in  which  the  filter  liquor  is 
treated,  to  obtain  again,  in  an  active,  form,  the  ammonia  which 
lias  enabled  us  to  convert  common  salt  into  bicarbonate  of 
-I  >da .  and  has  itself  become  ammonium  chloride.  Filter  liquor 
contains,  beside  ammonium  chloride,  theexcess  of  ammonium 
carbonates,  the  filter  washings,  more  or  less  concentrated 
ammonia  gas  water,  a  small  quantity  of  ammonium  sul- 
phate, and  all  the  common  salt  which  has  not  been  con- 
verted into  soda.  In  some  works  it  also  contains  a  strong 
liquor  resulting  from  cooling  the  ammonia  gas  coming  from 
the  distiller.  About  IS  years  ago  stills  were  used  in  the 
ammonia-soda  process  to  work  up  the  filter  liquor.  A  charge 
of  liquor  was  run  into  a  still,  then  a  charge  of  lime,  and 
when  the  ammonia  was  boiled  off,  the  wast,-  liquor  was  run 
out  and  another  charge  treated  in  the  same  way.  They 
were  used  in  sets  of  four,  three  working  and  one  empty, 
the  steam  and  ammonia  of  one  passing  through  the  other 
two  and  then  up  a  heater-tower  to  heat  the  incoming 
liquor;  but  now,  with  the  distiller,  the  operation  goes  on 
continuously,  filter  liquor  and  milk  of  lime  going  in,  am- 
monia gas  coming  from  the  top,  and  waste  liquor  from  the 
bottom.  The  distiller  is  a  tall  vessel ;  the  lowei  half  is  built 
up  of  wrought-iron  plates,  divided  into  12  compartmen!:. 
by  means  of  horizontal  cast-iron  plates,  each  having  a  large 
central  hole  or  tunnel  covered  by  i  i  mbrella  shape  : 

the  upper  half  is  built  up  of  cast-iron  rings,  also  divided 
into  compartments  by  cast-iron  plates,  which  act  as  dash- 
plates  to  break  up  the  liquor  in  its  descent.  The  upper 
half  is  called  the  heater;  its  function  is  to  heat  the  filter 
liquor,  and  so  drive  off  the  ammonium  carl  >  i  atcs  before  it 
reaches  the  lower  bait',  where  it  meets  the  milk  of  lime, 
which  is  pumped  into  the   top  wi  Department. 

On  meeting  the  milk  of  lime,  the  fixed  ammonia  salts  are 
decomposed  and  the  ammonia  set  free  Dunne;  the  course 
of  the  liquor  down  the  remaining  compartments  the  ammonia 
is  driven  out  by  steam  forced  in  at  the  bottom  compartment. 
The  ammonia  gas  coming  from  the  top  of  the  distiller  has  a 
temperature  of  about  80°  to  S.}:  C.  This  is  too  hot  to  allow 
it  to  go  to  the  absorber  direct ;  moreover,  it  c  stains  a  quan- 
tity of  steam  which  would  dilute  the  brine,  it  is  therefore 
first  passed  through  a  condenser,  where  it  is  cooled.    This 
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strong  liquor  iu  some  works  goes  down  to  the  filter  liquor 
reservoirs.  In  some  works  this  condensate  is  run  back 
into  the  heater  at  a  point  about  half-way  down  the  heater. 

Fig.  4. 


Cooler  ok  Condenser. 

The  distiller  condenser  is  a  vessel  built  up  of  cast-iron 
rings;  through  these  are  placed  about  150  tubes;  a  water 
chamber  is  fitted  at  the  top  and  bottom.  The  cooling 
water  inters  at  the  bottom,  rises  up  through  the  tubes,  and 
Sows  away  at  the  top.  The  distiller  will  run  from  30  to 
70  days,  depending  on  the  quality  of  the  lime  used.  The 
heater  part  is  seldom  cleaned,  as  no  limi  goes  into  it 
except  what  may  splash  into  it  from  the  upper  wroiight-iron 
compattment.  and  there  is  very  little  deposit  from  the  filter 
liquor  itself;  but  the  lower  half  is  cleaned  about  as  often  as 
stated. 

The  scale  formed  in  the  lower  half  is  sometimes  :i  ins. 
thick;  in  tbe  upper  wrought-iron  compartments  the  Bcale 
is  soft  and  contains  much  calcium  carbonate,  while  in  the 
lower  ones  it  is  hard  and  is  mostly  calcium  sulphate ;  this 
sulphuric  acid  comes  from  the  calcium  sulphate  originally 
in  the  brine.  The  distiller  is  cleaned  by  chipping  off  the 
scale;  "tic  or,  where  required,  two  men  go  into  each  com- 
partment and  take  off  the  scale  with  chipping  hammers. 
The  scale  iu  a  distiller  ha-  hern  softened  and  more  or  less 
removed  by  boiling  or  distilling  in  it  ammonia  liquors 
without  using  lime.  From  one  or  more  of  a  number  of 
lc  causes,  it  sometimes  happens  that  the  liquor 
arriving  at  tin-  bottom  of  the  distiller  is  not  "  sweet/i that 
is,  not  free  from  ammonia.  If  this  arises  from  a  deficiency 
of  lime,  a  quantity  of  milk  >f  lime  is  allowed  to  go  into 
the  bottom  compartment  (this  compartment  has  a  branch 
from  the  lime  pipe"),  the  exit  liquor  pipe  from  the  distiller 
i-  closed,  and  an  attempt  i-  made  to  work  nil  the  ammonia 
before  this  compartment,  which  is  purposely  made  larger 
than  the  others,  ean  fill  up.  If  this  cannot  he  done,  and  the 
quantity  ot  ammonia  present  is  small,  it  i-  better  to  let  it  go 
than  to  deal  further  with  it  ;  hut  if  the  liquor  is  strong,  and 
the  trouble  is  only  a  strong  spot,  as  it  were,  in  the  line  of 
liquor  travelling  down  the  distiller,  the  liquor  can  he  run 
from  the  lower  compartment  into  a  spare  tank  and  worked 
up  afterwards.     Of  course, a  distiller  will  get  strong,  even 

with    plenty   of  lime  [  resent,  if  the  supply  of  -team  bee 

lessened.     Anything    more  than  a  tern]  egularity 

has  to  he  dealt  with  according  tc  the  trouble  existing. 

!'•  id  the  distillation  of  filter  liquor  as  i;:-t  described 
thei  e  is  a  miscellaneous  liquor  called  "  weak  liquor."  This 
is  plainly  composed  of  tin-  liquor  got  bj  cond 
scrubbing,  or  washing  tie-  e.a<  coming  from  the  calcination 
of  the  bicarbonate,  and  the-  leakages  and  drippings  from 
strong  liquor  tanks.     This  liquor  is  «•  .iked  up  without  lime 


iu  a  small  special  distiller.  The  condensate  from  the  bicar- 
bonate calcination  contains  a  little  soda,  and  this  decom 
poses  ii n \  fixed  ammonia  salt-  which  may  get  into  the 
liquor.  The  weak  liquor  distiller  will  work  up  also  the 
weak  ammonia  water  from  gasworks,  containing  about 
'J  to  :i  per  cent,  of  ammonia.  The  ammonia-gas  from  the 
weak  liquor  distiller  is  either  made  to  follow*  the  same  path 
as  the  ammonia  from  the  large  distiller,  or  it  is  condensed 
to  a  strong  liquor,  ami  this  run  into  the  filter  liquor 
reservoirs,  so  that  it  ultimately  goes  into  the  absorber, 
whichever  waj  i-  adopted. 

The  liquor  and  lime  going  to  a  distiller  are  so  adjusted 
that  the  exit  liquor  -hall  have  a  small  excess  of  lime. 
The  waste  liquor  is  a  solution  of  calcium  chloride  atel 
sodium  chloride  mainly  ;  it  contains  also  the  excess  of 
caustic  lime,  calcium  carbonate  (representing  both  uuburnt 
stone  ami  any  COo  not  driven  off  in  the  heater),  calcium 
sulphate  (representing  that  contained  in  the  lime  and  the 
sulphate  in  the  brine),  and  the  miscellaneous  impurities 
the  limestone. 

The  waste  liquor  varies  considerably  in  composition  even 
in  the  same  works,  and  necessarily  does  so  in  liquors  from 
works  in  different  localities  using  different  qualities  of  lime- 
stone. 

Efforts  are  made  in  some  w..i !,-  to  settle  the  waste  liquor 
and  return  the  lime  mud  to  he  mixed  with  fresh  milk  of 
•lime  going  to  the  distillers  ;  particularly  is  this  the  case  in 
Kngland,  where  the  limestone  used  (Buxton)  contains  less 
impurities  than  the  limestone  of  Central  New  York.  Where 
the  lime  mud  is  used  over  again,  a  milk  of  lime  testing 
about  280  grms.  CaO  per  litre  is  reduced  by  the  admixture 
to  about  180.  The  waste  liquor  is  run  on  to  waste  land, 
and  if  objections  are  raised  against  it  finding  its  own  wa\ 
to  rivers  or  watercourses,  large  shallow  ponds  are  made  1\ 
making  banks  with  the  settled  mud  to  inclose  the  liquor, 
the  ponds  being  made  of  such  a  -ize  that  the  liquor  run  in 
at  one  end  will  run  out  at  the  other  end  nearly  clear  or  free 
from  sediment. 

We  have  now  followed  the  brine  along  all  its  course 
through  the  works. 

Stock  of  Ammonia. — This  is  expressed  in  kilos,  of  ammonium 
sulphate.  Per  ton  of  ash  made  per  da\  there  -hould  be 
provided  ammonia  equal  to  2,000  kilos,  of  ammonium 
sulphate;  of  this  about  1,250  kilos,  are  in  use  in  the 
working  liquors,  while  750  ate  in  the  form  ot'  n  -  t 
liquor,  consisting  usually  of  ammonia  water  from 
works  concentrated  until  it  contain-  about  1 6  per  cent,  of 
SHS. 

We  will  now  return  to  the  washed  bicarbonate  left  in  the 
filters.  It  is  dug  out  with  shovels  and  sent  to  tbe  calciuer-. 
The  apparatus  for  diving  and  ealeiningtln  damp  bicarbonate 
into  finished  ash  is  not  tin:  same  even  in  affiliated  works. 
The  largest  ammonia-soda  works  in  the  baited  Sti 
follows  the  bail  of  the  Solvay  ammonia-soda  works  on  the 
continent  of  Europe,  whereas  the  largest  of  the  Km 
works, although  affiliated  with  these,  uses  different  apparatus, 
conducts  i'-  own  experimental  work  in  regard  thereto,  and 
generally  carries  on  the  manufacture  after  its  own  methods. 
The  old  Siib.ii  calciner  (see  U.S.  Pat.  No.  136,463, 
March  4.  1873),  shaped  like  a  saucer,  is  in  use  in  the  rjnited 
States;  it  is  being  replaced  as  circumstances  permit  by  the 
calciner  described  in  LT.S.  Pat.  No.  386,664,  July  i»+,  1888. 
Ibis  last,  however,  as  used  is  a  cast-iron  cylinder  about 
60  ft.  long  ly  about  a  ft.  in  diameter;  it  is  supported  at  the 
ends  and  at  the  middle  on  roller  bearings,  and  revolved  h\ 
gear  fixed  at  the  middle.     A  furnace  chamber  is  built  atoun  1 

each  half  of  the  calciner,  the  two  chambers  being  conn 
by  underground  Hues.    Tbe  middle  roller  bearings  and  g 

are  thus  situated  between  the  two  furnace  chambers ;  the 
fire  ga-es  pa--  through  the  whole  length,  heating  the  -hell 
of  the  calciner  on  the  outside.  Producer  gas  is  used  as  fuel. 
Provision  is  made  iu  the  hearings  of  the  calciner  at  one  end 
for  the  expansion  or  extension  of  the  shell  by  the  heat. 
A  heavy  chain  lying  along  the  length  of  the  cylinder  pro] 

the  ash  forward  as  the  calciner  revolves.  The  old  Solvay 
calciner  has  not  been  used  in  England  for  many  years  ;  there 
the  Thelen -machine  calciner  is  mainly  used.  A  description 
of  the  original  Thelen  dryer  can  be  found  in  German 
in    Die   Chemische   Industrie,   1S7S,    page    7.      Eor   drying 
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ammonia -process  bicarbonate  it  is  built  of  cast-iron  half- 
cylinders,  bolted  together  ;  a  shaft  having  a  number  of 
arms  fixed  along  its  length,  fitted  with  propelling  blades, 
is  fixed  longitudinally  through  the  pan  and  given  a 
rocking  motion  of  a  quarter  of  a  revolution  by  a  worm 
and  wheel.  The  pan  rests  on  brick  walls  and  is  heated 
underneath  by  gas  or  coal  fires.  Both  in  the  new  Solvay 
calciner  and  in  the  Thelen  machine  the  biearboDate  is 
fed  in  at  the  fire  end  and  is  received  at  the  bark  end 
into  a  conveyor,  from  which  it  is  taken  by  an  elevator 
to  a  cooling  convenor  placed  near  the  roof.  This  cooling 
conveyor  is  a  revolving  shell,  having  an  inside-  screw 
fastened  on  the  shell  ;  this  method  avoids  having  a 
shaft  turning  in  the  hot  ash  and  so  avoids  dust  ;  it  also 
has  greater  cooling  surface  than  the  ordinary  conveyor. 
When  cooled,  it  goes  to  the  milling  and  packing  plant, 
Only  a  small  proportion  of  the  ash  from  these  calciuers  need 
go  through  the  mill,  because  it  is  not  so  lumpy  as  heavy  fired, 
that  is  direct  fired  ash.  By  referring  to  the  analysis  of  the 
bicarbonate  it  will  be  Been  that  there  is  considerable  water 
and  ammonia,  and  also,  of  course,  carbonic  acid  gas,  coming 
from  the  operation  <>f  drying  aud  calcining  this.  These 
gases  leave  the  calciuers  at  a  point  near  the  charging  hole 
at  the  fire  end,  and  arc  either  passed  at  once  through  a 
condenser  (similar  to  the  distiller  gas  condenser)  -landing 
near  the  calciner,  each  calciner  having  a  condenser;  i 
number  of  calciuers  have  their  gas  pipes  arranged  to  lead 
into  a  common  trunk  pipe,  which  carries  all  the  gases 
and  vapours  to  a  series  of  three  or  four  condenser-. 
In  the  condensers  the  steam  and  most  of  the  ammonia 
are  removed.  The  gas,  CO.,,  with  a  little  ammonia,  pass 
through  a  washer  similar  to  the  kiln  gas  washer,  or, 
in  place  of  this,  up  a  coke  tower,  in  which  the  remaining 
ammonia  is  taken  out.  The  carbonic  acid  gas  then 
passes  to  the  kiln  gas  pipe,  where,  the  two,  mixing  go  to 
the  compressor  as  has  been  described.  The  condensed 
steam  aud  the  water  of  the  washer  go  to  the  weak-liquor 
distiller.  The  gas  contains  about  60  to  80  per  cent.  C02, 
depending  on  the  care  exercised  in  preventing  air  being 
drawn  into  the  calciner.  Soda  ash,  made  in  vessels  heated 
on  the  outside,  as  in  the  above  calciuers,  is  light-weight  ash. 
This  ash,  if  packed  and  shaken  into  a  glass  jar  holding 
1,000  c.c,  will  have  a  weight  of  900  to  1,000  grins,  for  this 
-volume,  whereas  tlii-  ash, when  subjected  to  fire  playing 
direct  upon  it  until  near  the  point  of  fusion,  cooled,  and 
ground  to  the  same  condition  as  the  other,  will  weigh 
1,550  grms.  for  1,000  c.c.  For  densifying  ash  aMactear  or 
similar  furnace  is  employed. 

When  densified  ash  is  wanted  the  calcination  in  the 
Thelen  or  other  calciner  need  not  be  pushed  so  far  as  to 
fully  convert  the  NaHC03  into  Na.:COb,  because  this  will  be 
completed  by  the  further  heating  in  the  Mactear. 

Soda  ash  made  in  England  for  the  American  trade  is 
almost  entirely  dense  ash,  and  is  packed  in  casks  holding 
about  15  long  cwt.  Soda  ash  made  in  the  United  States 
is  mostly  light  ash,  and  is  packed  in  barrels  holding  about 
one-fifth  of  the  above  ;  it  is  also  packed  and  sold  in  bags. 
All  the  above  refers  to  full-test  58  per  cent,  ash:  when 
48  per  cent,  is  wanted  either  common  salt  or  salt  cake,  or 
both,  is  added  in  sufficient  quantity  to  reduce  the  test. 
■Caustic  ash  is  made  by  adding  strong  caustic  liquor  to 
ordinary  58  per  cent,  ash,  or  to  48  per  cent,  ash  and 
calcining  again.  These  48  per  cent,  and  caustic  ashes  are 
really  imitation  Leblanc  ashes.  The  following  figures  show 
the  chief  constituents  of  full-test,  58  per  cent.,  aud  the  two 
kinds  of  48  per  cent. : — 


58  per  Cent,        18  per  Cent. 

48  per  Cent. 



NaCl 

X.'iVl.  

Impurities  

asaia 
1-20 
0-12 
0   W 

srio 

17-liU 
0-20 
0'i»2 

SI  -10 
12-86 

5-12 
U-7.J 

The  impurities  are  chiefly  calcium  carbonate,  magnesium 
carbonate,  and  iron  oxide.  These  are  kept  out  of  the 
58  per  cent,  by  good  settling  of  vat  liquor;  the  larger 
quantity  in  the  48  per  cent,  ash  arises  from  the  impure  salt 
and  salt-cake. 


Tie  market  price  of  soda  a.-h  in  the  United  States  and  in 
the  United  Kingdom  is  based  on  a  supposition  that  the  ash 
quoted  is  48  per  cent.  This  is  a  relic  of  the  trade  in  the 
old  Leblanc  days.  When  N(  w  York  or  Boston  papers 
quote  ammonia  alkali  58  per  cent.,  95  e.  and  1-00  do].,  this 
means  (taking,  for  example,  the  first  mentioned  [nice)  that 


the  real  price  is 


is 


per  100  lb.,  that  is,  1-14  dols.  for 


100  lb.  of  58  per  cent. 

The  United  States  stands  at  the  fron'  in  the  manufacture 
of  iron  and  of  mechanical  appliances,  and  holis  an  eminent 
position  in  textile  industries,  but  in  the  alkali  trade  there 
t  is  ample  room  for  growth,  which  ought  to  be  stimulated  by 
the  possession  of  first-class  raw  materials,  and  a  home 
market  calling  every  year  for  large  imports. 


OPENING  OF  THE    DAVY-FARADAY 
LAB0RAT0R7. 

We  are  indebted  to  the  Pharmaceutical  Journal  for  the 
following  account  of  the  formal  opening  of  the  new  Davy- 
Faraday  Laboratory  of  the  Royal  Institution,  by  ILK. 11. 
the  Prince  of  Wales,  which  took  place  in  the  lecture  theatre 
of  the  Royal  Institution  on  Tuesday  afternoon,  Dec.  22. 

Dr.  Ludwig  Mond  commenced  the  proceedings  by 
reminding  the  Chairman  that  under  the  auspices  of  his 
august  father,  whose  enlightened  mind  had  fullv  realised 
that  the  pursuit  of  pure  science  is  the  most  potent  factor 
in  the  promotion  of  the  intellectual  and  material  progress 
of  nations  or  of  humanity  at  large,  a  mo\ement  was  set  on 
foot  fifty  year-  ago  to  found  an  institute  in  connection  with 
the  Royal  Institution  for  the  pursuit  of  pure  chemistry.  It 
was  intended  that  the  proposed  institute  should  not  only 
give  practical  and  systematic  instruction  to  students,  but 
also  provide  a  place  where  research  work  cotdd  be  conducted 
by  fully  qualified  investigators.  This  project  was  approved 
by  Faraday  and  Brande,  the  then  professors,  but  the  idea 
had  to  be  abandoned  because  sufficient  accommodation 
could  not  be  found  within  the  precincts  of  the  Royal 
Institution.  The  first  part  of  the  scheme,  however,  was 
carried  out  a  few  years  later  by  the  foundation  of  the  Royal 
College  of  Chemistry.  The  second  part,  that  of  providing 
a  place  where  original  work  could  be  carried  on  by  a 
number  of  independent  investigators,  has  been  waiting  until 
now  for  its  realisation.  On  learning  these  facts  the  speaker- 
determined  to  found  in  London  a  Research  Laboratory  in 
purely  scientific  chemistry  and  in  physical  chemistry,  that 
borderland  between  chemistry  and  physics  from  which  in 
his  opinion  we  may  hope  to  learn  more  about  the  real 
nature  of  things  than  from  any  other  branch  of  natural 
science.  He  had  also  come  to  the  conclusion  that  such  a 
laboratory  would  derive  the  greatest  advantage  if  it  could 
be  associated  with  the  Royal  Institution  of  Great  Britain, 
which  has  during  its  long  existence  made  the  promotion  of 
research  in  those  sciences  one  of  its  main  objects,  and  the 
laboratories  of  which  have  been  productive  and  are  still 
productive  of  such  marvellous  results  at  the  hands  of  the 
eminent  professors  elected  by  the  Institution.  The  com- 
modious house  immediately  adjoining  the  Royal  Institution 
was  therefore  acquired,  and  a  scheme  submitted  to  the 
managers,  which  they  readily  accepted  with  unanimity. 
Work  was  immediately  commenced  to  alter  the  building  so 
as  to  make  it  suitable  for  its  new  purpose,  and,  thanks  to 
the  advice  which  has  been  freely  extended  by  scientific  men 
all  over  the  world,  and  the  active  co-operation  of  Lord 
Rayleigh  and  Prof.  Dewar,  Mr.  Flockhart,  the  architect, 
and  Mr.  Robert  Mond,  to  whom  has  been  left  the  selection 
of  the  apparatus  and  the  equipment  of  the  place  generally, 
the  laboratory  which  His  Royal  Highness  was  asked  to 
inaugurate  would  stand  favourable  comparison  with  any 
other  laboratory  in  or  out  of  England  as  to  the  completeness 
and  convenience  of  its  appliances.  It  is  provided  with  the 
best  instruments  made  at  the  present  day,  aud  is  unique  of 
its  kind,  being  the  only  public  laboratory  in  the  world 
solely  devoted  to  research  in  pure  science.  In  order  to 
ensure  its  continued  usefulness,  the  Laboratory  has  been 
endowed  so  as  to  cover  the  cost  of  maintenance  of  the 
fabric  and  all  necessary  current  expenses,  and  it  has  been 
named  the  Davy-Faraday  Research  Laboratory,  in  perpetual 
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memory  of  those  two  great  pioneers  of  science.  Lord 
Rayli  igh  and  Prof.  Dewar  have  consented  to  undertake  the 
duties  of  directors  of  the  Laboratory  without  emolument, 
and  an  experienced  superintendent  lias  been  appointed  in 
the  person  of  Dr.  .Scott,  nothing  being  now  wanting  for  its 
success  but  a  number  of  investigators,  competent  and  ardent, 
to  eontinue  the  great  work  of  this  century,  the  unravelling 
of  the  secrets  of  Nature.  As  soon  as  His  Royal  Highness  de- 
clared th>  building  open,  persons  of  either  sex  or  any  nation- 
ality would  be  welcome  within  its  walls  if  they  could  satisfy 
the  Laboratory  Committee  that  they  weir  fully  qualified 
to  undertake  scientific  research  in  pure  and  physical 
chemistry,  preference  being  naturally  given  to  those  who 
have  already  published  original  work.  In  establishing  the 
Davy-Faraday  Laboratory,  the  speaker  had,  at  the  same 
time,  been  able  to  enlarge  the  old  laboratories  of  the  Royal 
Institution,  ami  also  to  make  additions  to  its  library  and 
reception  rooms,  which  he  hoped  would  prove  a  convenience 
to  its  members. 

The  Prince  of  Wales  thei.  replied,  saying  it  afforded  him 
much  satisfaction  to  assist  at  the  opening  of.  the  beautifully 
arranged  and  well  equipped  Research  Laboratory  which 
this  country  owes  to  l>r.  Mond's  generosity,  and  he  con- 
gratulated the  members  of  the  Roya_!  Institution  of  Great 
Hritain  upon  this  most  important  accession  to  its  resources. 
The  Royal  Institution  has  always  enjoyed  a  world  wide 
reputation,  thanks  to  the  marvellous  work  of  the  succession 
of  illustrious  men  whose  researches  have  very  largely 
contributed  to  secure  and  maintain  for  this  country  a 
foremost  position  in  science  and  its  applications.  The 
identification  of  the  Laboratory  with  the  names  of  two  of  the 
most  eminent  former  Professors  of  the  Royal  Institution,  Sir 
Humphry  Davy  and  Michael  Faraday,  was  a  graceful  act 
on  the  part  of  Dr.  Mond  ;  and  most  gratifying  evidence  of 
the  great  faith  entertained  by  Lord  Kayleigb  ami  Prof. 
Dewar  of  the  benefit  to  the  promotion  of  science  which  this 
wisely  applied  munificence  is  destined  to  realise,  was  affordi 
by  the  fact  that  they  have  undertaken  the  important  duties 
of  directors  of  the  new  Laboratory  without  any  remuneration. 

THE  "  WILLIAM   GOSSAGE  "  LABORATORIES, 
UNIVERSITY  COLLEGE,  LIVERPOOL. 

us  December  12th  the  new  chemical  laboratories  of  the 
Liverpool  University  College  were  opened  by  the  Karl  of 
Derbv,  when  an  address  was  delivered  by  Prof.  W.  Ramsay. 

Tin  first  portions  of  the  chemical  laboratories  of  the 
College,  which  were  completed  in  1886,  have  for  the  past 
three  years  been  insufficient  for  the  increasing  Dumber  of 
students  and  especially  for  the  developmenl  of  the  more 
advanced  work  required.  A  large  laboratory  for  senior 
students  and  additions  to  the  research  laboratory  were 
especially  uecessarj  -a  want  which  has  now  been  fulfilled 
chiefly  by  the  liberality  of  Mr.  I''.  H.  Gossage  and  .Mr.  T. 
Sutton  Timmis.  Some  time  ago  these  gentlemen  undertook 
to  build  and  fit  up  a  further  section  of  the  building,  in- 
cluding the  Hugest  of  the  main  laboratories  and  other 
rooms,  at  a  cost  of  7,001)/.  These  laboratories  they  have 
presented  to  the  College  a-  a  memorial  of  the  late  Mr. 
William  Gossage. 

<  llli.i  portions  af  the  buildings  have  been  erected  by 
subset  iption,  amongst  the  donors  being  Sir  John  T.  Branner, 
M.P..  l.nini/.;  Mr.  E.  K.  Muspratt,  1,0007. ;  aid  Messrs. 
Lever  Brothers,  1,000/.  The  new  buildings  complete  the 
Urownlow  Street  frontage,  and  include  a  large  laboratory 
10  ft.  bj  32  ft.,  with  I. enche-  fitted  up  for  44  advanced 
-tlld.il--,   .in    adjacent    room    provided    with    a    lien    form   of 

i      nd-bath  ami  other  appliances  for  the  service  of 
,   laboratory,  and,  in  tie    basement,  an  additional 
i     room  to  -eat  To  or  so.  a   preparation  room,  and  a 
nnlysis  room      These  live  rooms,  whichare  lined  with 
bricks,   constitute   the   "William   Gossage" 
iralories.     The  other  new  buildings  are  a  metallurgical 
laboratory  with  furnaces  and  otl  ra  addition 

to  the  research  laboratory,  a  store  for  apparatus  and 
chemicals,  a  dynamo  room,  electric  accumulator  room,  and 
a  heating  chamber  In  In-  address  Prof.  Ramsay  con- 
trast* '  studying  chemistry  to-day  and 
in  Faraday's  time,  rather  regretting  that  students  now  have 
only  to    go   to   the   apparatus  shop  round  the  corner  for 


what  they  want.  It  would  be  better  for  them,  he  said,  if 
they  had  to  rough  it  a  bit,  for  as  an  engineer  should  In 
able  to  make  bis  own  tools,  so  should  a  chemist.  Starting 
from  crude  material,  he  should  be  able  to  produce  pure 
chemicals;  starting  with  glass  tubes,  he  should  be  abli 
extemporise  a  blow-pipe,  and  make  the  most  complicat  i 
apparatus.  He  should  be  a  reasonably  good  gasfitter  and 
turner  ;  he  should  be  able  to  solder  a  joint,  and  he  should  be 
able  to  turn  to  account  nearly  every  apparently  useless  article. 

I'rof.  Campbell  Brown  reviewed  the  development  of  the 
chemical  department  of  the  College,  and  pointed  out  the 
suitability  of  associating  the  gift  with  the  name  of  William 
Gossage,  whose  career  as  a  chemist  and  as  an  inventor  he 
sketched. 

The  Ivnl  of  Derby  afterward-  spoke;  then  Mr.  Suitor: 
Timmis  (on  behalf  of  Mr.  F.  H.  Gossage,  who  «  is  un- 
fortunately prevented  by  illness  from  being  present  i 
presented  the  Karl  with  a  silver  casket  containing  the  key 
of  the  building.  Lord  Derby,  followed  by  the  rest  ,,f  tin 
assembly,  then  proceeded  to  the  laboratory,  unlocked  the 
door,  and  formally  tool:  possession  of  the  building  on  behalf 
"I  I   ni versify  College. 

OPENING  OF  NEW  LABORATORIES  AT  PERTH. 

On  December  24th  Sir  Robert  I'ullar  opened  tin  new 
laboratories  at  Sharp's  Institution,  Perth,  which  have  eo-t 
over  6,000/.  The  extensions,  which  were  designed  by  Mr 
Murray  Robertson,  of  Dundee,  comprise  new  chemical  and 
physical  departments,  and  a  re-arranged  art  departs 
The  chemical  laboratory  affords  bench  accommodation  for 
30  students,  and  the  lecture-room  will  seal  40.  The  physical 
laboratory  can  accommodate  24  students  working  at  a  time. 
To  this  a  dark  room  fur  galvanometric  and  ph 
work  is  attached.  The  whole  is  well  furnished  with  modern, 
apparatus. 

journal  ana  patent*  literature 
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III. — Destructive  Distillation,  Tar  Products,  4c 
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VII.— Acids,  Alkalis,  and  Salts ;.,._■ 

VIII.— Glass,  Pottery,  and  Enamels g  n 

IX.— Building  Materials,  Clays,  Mortars  and  Cements. . 

X.— Metallurgy am 

XL— Electro-Chemistry  and  Electro-Metallurgy  90S 
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XVI.— Suyar  Starch,  Gum,  4c 912 

XVIL— Brewing,  Wines.  Spirits,  4c BIS 

XVIIL— Foods :   Sanitation  ;  Water  Purification;  &  Dis- 
infectants      916 

XIX.— Paper,  Pasteboard,  4c 

XX.— Fine  Chemicals,  Alkaloids,  Essences,  and  Extracts 

XXI.— Photographs •'-'" 

XXIX— Explosives.  Mutches,  4c t'JI 

XXII I.— Analyt ical  Chemistry 

XXIV.    S  I  Te  ihnical  Note 925 


I.-PLANT,  APPARATUS,  AND  MACHINERY. 

Refrigerating  Apparatus   I  I       efying  Air  and  Sepa- 

rating  Gaseous   Mixtures).     C.  Linde.     The    Ki 
1896,  Nov.  13  and  Nov.  in,  4.V>—  1S6  and  509. 
After  b   liscussion  of  critical  temperatures  (containing  a 
useful  table  and  diagram),  the  author   gives  an  account  of 
previous  methods  and  apparatus  for  liquefying  gases.     All 
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mechanical  processes  for  reducing  temperature  are  based 
upon  the  expenditure  of  "  internal  "  or  "external  *'  work. 
Refrigerating  machines  are  often  classi6ed  as  "  evaporative 
machiues  "  and  "  cold  air  machines."  In  the  former  it  is 
mainly  the  equivalent  of  the  internal  work — latent  heat — 
that  is  abstracted  ;  in  the  latter  it  is  mainly  the  equivalent 
of  the  external  work.  The  action  of  Linde's  machine  con- 
sists  in  eliminating  heat  from  the  gas  to  he  liquefied, 
exclusively  by  expenditure  of  internal  work  until  reduction 
below  the  critical  point  and  condensation,  have  been  effected. 
In  the  liquefaction  of  air,  its  constituent  (considering 
nitrogen  and  oxygen  only)  pass  simultaneously  into  the 
liquid  state,  although  the  boiling  point  of  nitrogen  is  not 
inconsiderably  below  that  of  oxygen.  On  the  other  hand,  in 
subsequent  evaporation  the  more  volatile  nitrogen  separates 
first.  A  "  separator  "  is  described  by  which  more  or  less 
pure  oxygen  is  obtained  by  the  liquefaction  and  evaporation 
of  air. 

The  first  successful  experiments  with  Liude's  refrigerator 
were  made  in  May  1S9J,  using  the  compressor  of  a  carbonic 
acid  cold-vapour  engine  as  an  air  compressor.  After  equi- 
librium  was  established,  about  3  litres  of  liquid  air  were 
obtained  per  hour.  The  liquid  was  of  bluish  colour,  per- 
fectly clear,  and  it  contained  70  percent,  of  oxygen.  With 
a  Whitehead  compressor  and  improved  apparatus  the  period 
of  temperature  decrease  was  reduced  15  to  5  hours,  whilst 
in  a  third  series  of  experiments  with  a  Brotherhood  com- 
pressor it  was  reduced  to  2  hours.  0'9  litre  of  liquid  air 
was  produced  per  hour,  and  was  found  to  contain  about 
40  per  cent,  of  oxygen. — D.  E.  J. 

PATENTS. 

Materialfor  Fill:  ring  Water,  Sewage  I'.jHm  nts,  Saccharine 
Juices,  Alcoholic  Liquors,  Illuminating  Gas,  and  other 
Liquids  and  Fluids,  and  for  Use  in  the  Manufacture  of 
Steel :  Impts.  in  and  connected  with  the  Manufacturt  of. 
G.MacDonald,  London.     Eng.  Pat.  19,952.  Oct.  23,  189  i. 

A  FOBOUS  magnetic  oxide  of  iron  is  made  by  heating  iron 
ore,  pyrites,  waste  from  aniline  works,  &c,  in  small  lumps, 
and  in  piesecce  of  vapours  of  cheap  hydrocarbon  oil,  until 
the  material  is  freely  attracted  by  a  magnet.  By  continuing 
the  reduction  beyond  this  state,  a  magnetic  carbide  is 
formed  useful  for  steei-making  as  well  as  for  filtering.  The 
inventor  calls  this  "  steel  oxide." — L.  A. 


Air-Pump  [Torricellian},   An   Improved,  especially  useful 
for  Exhausting  or  Diminishing  the  Pressure  in   Vacuum- 
Pans,    Stills,   and  other    Vessels.     J.  A.    Wanklvn    and 
W.  J.  Cooper.  New  Maiden,   Surrey.     Eng.   Pat.   20,65S, 
Nov.  1,  1895. 
Ax  upright  cylinder  is  provided  in   its  uppsr  portion  with, 
first,  a    comparatively    wide    aperture,   surmounted    hv    a 
funnel-shaped    reservoir   containing    water,    glycerin,    oil, 
mercury,   &c,  and  having  a  stopper:  and  second,   with  a 
narrow   pipe  having  two  branches,  eaih   provided   with   a 
good  stopcock,  one  leading  to  the  vacuum-pan  or  still,  the 
other  being  an  air-vent.     Below,  the   cylinder  is   provided 
with  an  outlet,  also   having  a  stopcock.     In   use,  the  stop- 
cocks on  the  outlet  and  tube  leading  to  the  vacuum-pan  are 
closed  :  the  others   are   open.      The  cylinder  then  fills  with 
liquid  from  the  reservoir,  the  air  escaping  through  the  vent. 
On  reversing  the  valves,    the  liquid   Hows  away   from  the 
cylinder,   thereby   creating  a   vacuum,  by  means  of  which 
the  still  becomes  exhausted. — R.  S. 

Preparing  Solutions  of  Definite  Strengths,  Apparatus  fur. 
II.  V.  Roberts,  Camberwell,  London.      Eng.  Pat.  22,470, 

Nov.  2.'),  1895. 

A  VESSEL,  as  a  bottle,  has  marked  thereon  a  scale  or  scales 
luated,  by  trial,  according  to  the  increased  bulk  of  the 
liquid  due  to  the  added  solid,  the  zero  of  the  scale  being  a 
measure  of  the  liquid,  and  the  graduations  thereof  indicating 
the  levels  to  which  the  liquid  will  rise  for  each  addition  of 
solid,  so  as  to  make  a  solution  of  anv  definite  strength. 
The  invention  i-  described  in  connection  with  making  up 
solutions  of  hypo,  for  the  use  of  photographers. — R.  S. 

Drying  Semi-fluid  [Syrups,  Slurry,  ,vc]  and  tike 
Materials;  Impts.  in  lit,  Method  of  and  Apparatus  for. 
W.  E.  Heys,  Manchester.  From  J.'  Hundhausen,  Hamm, 
Westphalia.     Eng.  Pat.  22,918,  Nov.  30,  1895. 

The  apparatus  consists  of  a  series  of  cylinders  C,  mounted 
on  spindles  R,  which  are  carried  by  a  flat-link  chain  A  at 
each  end.  Each  spindle  carries  a  star  wheel  S,  the  teeth  of 
which  touch  the  frame  B,  and,  as  the  cylinders  are  carried 
along  by  the  chains,  cau~e  them  to  rotate.  The  chains 
pass  over  sprocket  wheels  K  K1,  K  being  driven  by  the 
gearing  shown  at  S,  whilst  K'  is  fitted  with  a  tightening 
gear  W.    The  whole  is  surrounded  by  a  casing  A,  with  an 


opening  E,  through  which  the  material,  in  the  form  of  a 
syrup,  or  in  a  semi-fluid  condition,  is  introduced  for  the 
purpose  of  being  dried,  and  a  second  opening  F,  through 
which  hot  air  is  introduced  by  a  fan.  The  material  to  be 
dried  is  fed  on  to  the  outer  surface  of  the  cylinders  C.  to 
which  it  adheres,  and  when  dry,  falls  on  to  the  floor  of  the 
chamber  A,  whence  it  can  be  removed  by  suitable  means, 

— R.  B.  P. 

Separating    [by    Filtration']     Insoluble    Substances   from 

Liquids,    Impts.    in   the  Method   of  mid  Apparatus  for. 

W.  E.  Heys,  Manchester.     From  J.  Hundhausen,  Hamm, 

Westphalia.     Eng.  Pat.  22,920,  Nov.  30,  1895. 

This   apparatus   consists   of   a   flat   tank  provided  with   a 

perforated  false   bottom,  over    which    a    band   of  filtering 


cloth  or  like  material  travels.     The  liquid   passes   through 
the  filtering  band  and  false  bottom,  being  assisted  by  suc- 
tion  applied   underneath,    and    the    insoluble   material   is 
deposited  on  the  travelling  baud.     The  latter  passes  over  a 
drum  outside  the  flat   tank    and   discharges   the   material 
deposited  on  it  into  a  transverse  trough  fitted  with  an  archi- 
medean  screw,  which  in  turn  transfers  the  insoluble  material 
into  a  suitable  receptacle,  or  into  a  conveyor. — R.  B.  P. 
Drying    Sensitive  Substances    [Starches,   lee."]  ;    Impts.  in 
the  Method  of  and  Apparatus  for.     W.  E.  Heys,  Man- 
chester.     From   J.    Hundhausen,     Hamm,   Westphalia. 
Eng.  Pat.  22,924,  Nov.  30,  1895. 
The  apparatus  consists  of  one   or  more   rotating  chambers 
hexagonal     in    cross-section.       Each   chamber  consists   of 
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a  central  tube  carrying  arms  which  support  longitudinal 
wooden  strips.  To  these  are  attached  cloth  walls  forming 
an  inner  and  outer  polygon,  between  which  the  material  to 
be  dried  passes  from  one  end  to  the  other  of  the  chamber. 
If  more  than  one  chamber  is  used,  the  material  passes 
successively  through  each.  At  the  same  time  a  current  of 
air  is  caused  to  flow  along  the  chambers,  which  carries  off 
evaporated  moisture,  and  an  internal  stirring  device  may  be 
fitted.  One  or  more  of  these  chambers  are  surrounded  bj 
an  outer  catling,  which  also  contains  suitably  placed  steam 
pipes  for  supplying  the  necessary  heat.  Steam  may  also  be 
passed  through  the  central  tubes.  Modified  construction- 
are  also  described. — B.  15.  P. 

Plastic  Material  from  Asbestos,  An  Improved  Process  for 

til     Manufacture  of  a  Mouldable    Mas*    or    Objects   anil 

Articles  from  Asbestos  Fibre  or  other  Fibrous  Material 
or  Fibrous  Produce.  I..  Grote,  Landsberg-on-the-Lech, 
Germany.     Eng.  Pat.  24,163,  Dec.  17,  1S95. 

The  fibrous  material  (asbestos,  &c.)  is  steeped  in  a 
hot  solution  of  "soluble  class,"  glue,  and  formaldehyde. 
The  material  h  then  immersed  in  solution  of  a  salt  of 
alumina,  baryta,  strontia,  and  finally  the  parchment-like 
material  is  reduced  to  powder  ami  subsequently  worked  up 
with  one-third  of  it-  weight  of  soluble  class  solution,  ami 
one-sixth  of  its  weight  of  lead  oxide  (litharge). 

sheets  of  the  material  pasted  together  and  subjected  to 
hydraulic  pressure  become  perfectly  hard,  and  may  be 
worked  b\  means  of  a  saw,  plane,  file,  or  lathe.  The 
objects,  such  as  vats,  bucket-.  &c,  produced  by  moulding, 
are  said  to  be  acid-proof,  waterproof,  and  fireproof. — V.  C. 

Separating  Substances  of  Different  Sizes  or  Specific 
Gravities,  Impts.  in  Apparatus  for.  W.  Johnson  and 
II.  Walker,  Leeds.  Eng.  Pat.  16*616,  July  27,  1896. 
The  material  to  be  sized,  is  fed  from  a  hopper  on  to  a  sieve, 
which  retains  the  largest  particles  and  delivers  them  into  a 
shute.  The  material  passing  through  the  sieve  falls 
a  closed  chamber,  in  the  Mile  of  which  is  an  opening  lead- 
ing to  a  fan,  preferably  of  the  Blackman  type.  As  the 
material  falling  down  from  the  sieve  passes  this  opening,  all 
the  finest  particles  are  sacked  away  by  the  fan  and  deposited 
in  a  second  chamber. — E.  B.  P. 

Uniform    Temperature   in   Laboratory  Ovens,   Incubators, 
Drying  Rooms,   and  the   like.    An    Improved   Method  of 
and  Apparatus  for  maintaining.     W.   R.  Lake,   South- 
ampton Buildings,  Middlesex.    From  A.  Schwabe,  Berlin, 
Germany.     Eng.  Pat,  19,764,  Sept.  7,  1896. 
The  method  consists   in  submitting   the   chambers  to  the 
heating  action   of   a    liquid,    the  temperature   of  which    is 
maintained  constant  by  causing   hot   gases   to  pass  around 
the  sides  of   the    chamber,   and   regulating    the   admission 
of  these  hoi  g  ises  by  a  float   balanced  in  the  fluid.     In  the 
example  shown,   the  chamber  to  be   healed  is  surrounded 
by  a  fluid  jacket,  and  the    latter  by  a   space   for  hot   gases 
from  a  burner  which  is   capable  of  raising  the  temperature 
higher  than  required.     When  the   temperature  of  the  fluid 
rises  to  the  point    for  which  the  apparatus  is   set,   the  float 
sinks,  and   allows  a  ball    or  cup,  filled  with    shot  or  other 
weights,  and  connected  to  it  by  a  chain,  to  descend  more  or 
less  upon  the  burner.     Should  the  temperature  fall  the  float 
and  cup  rise. —  B.  S. 

II.-FUEL.  GAS,  AND  LIGHT. 

Hard  Coal.  Upper  Silesian.     Bremme.    Zeits.  d.  Ver. 

d.  Ing.  1896,  1185. 
l'ri-ER  Silesia  is  richer  in  coal  than  any  other  district  of 
similar  size  on  the  Continent,  the   seams  worked  ranging 
from  3   to   7  metres  and  occasionally  9  to    12  metres  in 
thickness.    The  coal  i-  very  pure. with  a  low  content  of  ash. 
ili  less  than  1  per  cent,  (average)  of  sulphur.     Most  of 
the  .coal  now  won  Is  close-burning  long-flame  coal,  altogether 
unsuitable  for  coke-making,  and  only  a  little  cherry-coal— 
the  nearest  approach  to  bituminous  coal— is  met  with, 
bituminous  character  of  the  coal  decreases  from  the  soli 
to   the  hanging  wall,  aud  from   west  to  east    of  the  Zabrzc- 


Myslowitz    deposit.      The   best    coal    for   coking    is    that 
obtained  from  the  extreme  west  of  the  field  — at  the  Konigin 
l.ui-e  (  oil, cry,  lowest  seam,  and  now  and  again  fairly 
coal  for  this  purpose  is  met  with  in  the  upper  seams  x 
iver  lock  i-  impervious  to  water  and  air. 
tte  all  endeavours   to   obtain  good   coke  from  mixed 
upper  and  lower  -earn  coal,  the  product  is  not  nearly  so  w<  II 
suited  for  smelting  work  a-  that  obtained  from  other  districts, 
aud  it  is  considered  that  this  defect  can  only  be  surmounted 
In  employing  the  lower  coal  alone  fjr  the  manufacture  of 
coke.  —  C.  S. 

-Dust,  Firing   with, ;  and    Coal-Grinding   Processes. 

Zirniko  and    Tropfe.     Broc.    Inst,  (nil    line.    126,    iv.), 
66 — 6-1.     From  Gesundheits-lngenieur,  ls'.»;.  210. 

Tests  of  the  Wegener,  Friedeberg,  and  Schwartz 
systems  of  firing  with  powdered  coal  were  undertaken  a' 
the  Moabit  Infirmary,  Berlin,  and  the  last-named  apparatus 
.  ive  an  effective  value  of  80  per  cent.,  with  a  perfect  con- 
sumption of  smoke.  In  a  sugar  manufactory  at  V 
mis-en  a  saving  of  22  per  cent,  of  fuel  ha-  been  effected  as 
compared  with  the  usual  combustion  on  fire-bars,  whilst  in 
a  cupola  at  Vienna  the  saving  amounted  to  45  per  cent. 

—  W.  ti    M 

Petroleum  Consumption  in  German!/.      J.  fiir  Gasbeleuch- 
tung,  39,  [47],  775. 

I'm:  consumption  of  petroleum  iu  Germany  incn 
steadily  iu  the  face  of  the  competition  offered  by  gas  and 
electricity,  811,038  tons  having  been  imported  in  1895,  as 
against  785,102  tons  in  1891.  and  556,887  (average)  in 
1886 — 1890.  The  increase  per  head  of  population  in  tin 
period  between  1891  and  1895  averages  3*21  kilos,  per 
annum  over  the  figures  for  1886 — 1890.  ri:..    1182  against 

ll  ill  kilos.  The  home  production  i-  small  but  growing 
— 1,309  tons  in  1880;  5,665  tons,  1885;  11. 51:;  tons, 
1890  j  and  15,620  tons,  1895  (quinquennial  averages).  'lie 
largest  share  of  the  import  trade  is  still  in  the  bands  of  the 
United  States,  the  quantity  sent  over  in  1895 being  Tr.vj"- 
tons,  as  against  55,o78  tons  of  Russian  origin. — ( !,  S. 

(•'us  Engines,  Combustion  of  Lighting  Gas  in.  ¥.  Haber 
and  A.  Weber.  Proc.  Inst.  Civil  Eng.  126,  (iv.),  51 — 56. 
From  Ilaliilitationsehrift  fur  Chem.  Techn.  llochsohnh  , 
Karlsruhe,  Nov.  1895. 

Trials  were  made  with  two  Otto  engines,  one  beiug  a 
4  III',  old-type  motor  with  slide-valve  and  flame  ignition, 
in  which  the  governor  acted  by  cutting  off  the  ga-  supply, 
whilst  the  other  was  a  modern  2  II. I',  engine  H  ill:  lilt  valves 
aud  tube-ignition,  the  speed  being  regulated  by  diminishing 
the  amount  of  gas.  The  gases  were  drawn  oil  and  examined 
chemically  under  varying  conditions  of  work.  The  follow 
ing  conclusions  are  drawn: — That  the  combustion  was 
perfect  at  full  power  in  both  engines,  but  less  SO  :n  hall 
power,  CO,  H,  and  CH4  being  then  found  in  the  producte. 
The  lubricating  oil  plays  a  small  pail  in  the  combustion 
phenomena,  and  the  water-jacket  temperature  has  no 
influence.  The  explosive  mixture  on  ignition  burn- 
few  hundredths  of  a  second,  so  that  a  low  cylinder  tempera- 
ture cannot  affect  it  ;  the  gases  being  violently  agitated 
explosion  occurs,  are  at  a  uniform  temperature. 
which  is  that  of  the  inner  wall  surface,  An  explosive 
mixture  diluted  to  the  limit  of  inflammability  must  ha\  e  ' 
low  combustion  temperature — so  low  that  combustion  is 
imperfect  owing  to  some  parts  not  being  raised  to  their 
ignition  temperature.  If  the  flame  spread  so  slowly  that 
combustion  may  be  followed  by  the  eye.  it  is  imperfect,  and, 
in  a  gas  engine,  were  the  mixture  uniform,  the  pi 
of  the  flame  would  be  so  slow  that  the  engine  would  not  work. 
The  authors  confirm  Slaby's  statement  that  the  exp 
iu  tli..  cylinder  are  short  and  sharp  becausi  tin  mixture  is 
imperfect,  and  contains  strongly-, weakly-, and non  explosive 
particles.  The  last-named  probably  yield  the  combustible 
residuum  as  follows: — The  SUCtion-Stroke  begins  whin 
ion-space  is  full  of  exhaust  products,  which 
into  the  space  behind  the  receding  piston,  whilst  the 
admission  valves  successively  rise,  so  that  air  and  gas  enter. 
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These  three  strata  become  partly  mixed  during  the  com- 
pression stroke,  but  there  is,  even  at  the  end,  a  strongly- 
explosive  mixture  near  the  ignition  channel,  and  a  weak 
mixture  next  to  the  piston.  The  less  rich  the  mixture  of 
gas  and  air,  the  further  removed  from  the  piston-surface  is 
the  limit  of  violent  explosion,  and  the  thicker  the  weakly- 
or  non-explosive  layers.  Particles  of  lighting  gas  at  high 
pressure  and  speed  maj  possibly  penetrate  this  layer,  and, 
escaping  ignition,  would  account  for  the  presence  of  CH, 
and  11  in  the  exhaust.  The  presence  of  CO  points  to  more 
complicated  phenomena.  The  combustible  residue  in  the 
exhaust  of  the  lift-valve  engine  was  thus  probably  due  to 
the  use  of  a  sm;ill  charge.  In  the  slide-valve  motor  it  may 
perhaps  be  explained  by  the  weakness  of  the  first  explosion 
after  miss-fires,  as  shown  by  the  indicator  diagrams.  In  the 
valve-engine,  when  running  at  half-power  with  the  cock 
fully  open,  the  first  explosion  of  each  series  also  often 
missed  fire.  Both  engines  showed  the  presence  of  combus- 
tible gases  in  the  exhaust  whenever  the  explosions  were 
intentionally  caused  to  be  weak,  anil  the  two  phenomena 
appear  therefore  to  be  intimately  connected.— W.  G.  M. 

Acetylene,  The  Explosion  of,  with  less  than  its  own 
Volume  oj  Oj  /gen  W.  A.  Hone  and  J.  C.  Cain.  Proe. 
Chem.  S.e.  1896,  [169],  170—177. 

Continuing  their  earlier  experiments  ( Proc. '  'hem.  Soc.  l  12, 
170).  the  authors  have  exploded  mixtures  of  acetylene  with 
from  29  to  95  per  cent,  of  its  own  volume  of  oxygen  in  a  leaden 
coil  some  5  m.  long,  having  au  internal  diameter  of  13  mm. 
The  coil  was  closed  at  each  end  by  a  steel  tap,  and  at  one 
end  a  stout  glass  firing  piece,  into  which  two  platinum  wires 
were  fused,  was  fixed  between  the  steel  tap  and  the  end  of 
the  coil.  The  other  end  of  the  coil  was  connected  with  a 
mercury  manometer,  so  that  the  pressure  change  inside  the 
coil  after  an  explosion  could  be  determined. 

The  coil  was  immersed  in  a  bucket  of  cold  water,  which 
served  to  rapidly  cool  the  gases  in  the  coil  after  an  explosion. 
The  coil  was  tilled  with  the  explosion  mixture  at  the 
ordinary  atmospheric  pressure,  by  displacement ;  the  mix- 
ture was  then  tired  by  tin  electric  spark  passed  across  the 
wires  at  the  firing  piece.  After  the  products  of  the  explosion 
had  cooled  down  to  the  temperature  of  the  water  surrounding 
the  coil,  the  tap  nearest  the  manometer  was  opened,  and  the 
pressure  of  the  gases  inside  the  coil  was  read  off.  In  all 
cases  a  considerable  increase  in  pressure,  varying  from  300 
to  370  mm.  of  mercury,  according  to  the  mixture  exploded, 
occurred. 

Samples  of  the  products  of  explosion  were  collected  and 
analysed  ;  they  were  found  to  consist  chiefly  of  CO  and  II, 
but  small  quantities  of  acetylene  and  carbon  dioxide  were 
also  present ;  methane  was  not  present  in  "  any  appreciable 
quantity ." 

From  these  and  the  earlier  experiments,  the  authors 
state  that  it  is  evident  that  when  the  electric  are  is  passed 
between  carbon  terminals  in  an  atmosphere  of  hydrogen, 
acetylene  and  methane  are  both  produced.  Further,  that 
the  rate  of  formation  of  these  two  gases  is  fairly  rapid 
during  the  first  15  minutes  of  the  experiment,  after  which 
the  rate  falls,  and  finally,  after  about  half  an  hour,  a  state 
of  equilibrium  between  the  hydrogen,  acetylene,  and  methane 
is  attained.  This  equilibrium  depends,  to  some  extent,  on 
the  voltage  employed. 

These  results  led  to  the  inference  that  methane  and 
acetylene  would  both  be  decomposed  by  the  electric  arc, 
and  that  if  the  arc  is  passed  long  enough  a  similar  state 
of  equilibrium  would  be  arrived  at.  This  conclusion  was 
fully  borne  out  by  subsequent  experiments,  in  which  pure 
acetylene  or  methane  was  subjected  to  the  action  of  the 
electric  ate  passed  between  carbon  terminals  in  the  same 
apparatus  as  that  employed  in  the  experiments  with 
hydrogen. 

Both  methane  and  acetylene  are  easily  decomposed  by 
the  electric  arc  ;  duriug  the  first  10  minutes  of  the  experi- 
ment, the  gas  (methane  or  acetylene,  as  the  case  might  be) 
was  very  rapidly  resolved  into  its  elements,  large  flakes  of 
carbon  being  formed  in  the  neighbourhood  of  the  terminals. 
A  smoky  flame  rose  from  the  terminals  and  filled  the 
upper  part  of  the  globe.  At  the  end  of  about  10  minutes 
this  extraordinary  appearance  subsided,  after  which  the  arc 


presented  the  same  appearance  as  in  the  case  of  the  hydrogen 
j   experiments. 

The  principal   product   in   each   case  was  hydrogen  with 
I   about    9    per   cent,  of  acetylene,  and    small   quantities   of 
!   methane,  nitrogen,  and  hydrocyanic   acid.     In  the  experi- 
ment with  acetylene,  a  minute  quantity  of  naphthalene  was 
also  formed. 

Calcium  Carbide,  Price  of.     Zeits.  fiirBeleuchtungswesen, 
1896,  251. 

The  Aluminiunnndustrie-Actiengesellschaft  Neuhausen  has 
taken  over  a  large  amount  of  utilisable  water  power  at 
ttheinfelden,  and  is  erecting  a  large  works  for  making 
'  carbide.  When  the  manufacture  is  begun,  the  present 
price  of  40  pfennigs  per  kilo,  will  be  "somewhat  reduced." 
The  F:iektrochemisehe  Werke  in  Bitterfeld  has  also  acquired 
water  power  in  the  same  district  for  the  same  purpose. 

-C.S. 

Monazite,  The  Chemistry  of  the  Constituents  of.  G.  P. 
Drossbach.  Ber.  29,  [15],  2452 — 2455. 
The  finely-pulverised  monazite  (from  the  Blue  .Mountains) 
was  decomposed  by  sulphuric  acid  and  extracted  with  cold 
water  as  usual,  and  after  fractionating  out  the  feebly  basic 
i  thoria,  strong  sulphuric  acid  in  large  excess  was  added. 
On  partly  neutralising  with  sodium  hydrate,  the  sodium  sul- 
phate formed  caused  complete  precipitation  of  Ce,  La,  and 
i)i  as  double  sulphates  ;  the  metals  of  the  erbium  group 
were  precipitated  from  the  filtered  solution  by  means  of 
oxalic  acid. 

Separation  of  Cerium  from  Lanthanum  and  Didymium. — 
When  permanganate  is  added  to  Cc.,0;1  (either  in  the  form 
of  hydrate,  or  in  solution  which  is  kept  neutral),  the 
latter  is  oxidised  to  CeO.-,  which  is  precipitated  alone  with 
MnO.j.  In  using  this  reaction  to  effect  the  separation,  an 
aliquot  part  of  the  solution  containing  the  Ce,  La,  and  l)i. 
was  precipitated  by  ammonia,  and  the  ceria  titrated  with 
permanganate  solution.  To  the  main  quantity  of  solution 
was  then  added  a  slight  excess  of  KMnO,  and  the  ca  leu  la  ted 
amount  of  alkali,  when  the  ceria  precipitated  quantitatively, 
and  with  it  a  didymium  body.  From  the  precipitate, 
slightly  dilute  nitric  acid  extracted  most  of  the  didymia  ; 
Stronger  acid  thereafter  extracted  the  ceria,  leaving  the 
MnOo,  and  the  ceria  solution  was  crystallised  after  adding 
ammonium  nitrate  to  obtain  the  double  salt. 

Separation  of  Lanthanum  from  Didymium  was  effected 
by  adding  sodium  hydrate  sedation  to  the  La  and  I)i  (in 
solution  as  nitrates)  until  the  supernatant  liquor  showed  no 
absorption  spectrum  ;  the  lanthanum  in  solution  was  thus 
free  from  didymium,  and  any  lauthana  contained  in  the 
hydrate  precipitate  was  removed  by  digesting  with  red 
didymium  solution. 

The  Didymium  hod;/  which  precipitated  along  with  the 
CeO.,  differed  from  ordinary  didymium,  which  shows  a 
large  number  of  absorption  bands,  by  exhibiting  only  the 
narrow  line  to  the  left  of  D,  and  two  strong,  sharp  hands  to 
the  right  of  D. 

Separation  of  the  Erbium  Group. — After  converting  the 
above-mentioned  precipitate  of  the  oxalates  into  hydrates 
by  means  of  potassium  hydrate,  and  dissolving  these  in 
nitric  acid,  a  double  precipitation  with  magnesia  left  all  the 
yttria  in  solution,  the  precipitate  containing  all  the  ytterbia, 
erbia,  and  probably  a  new  oxide.  If  the  last-mentioned 
precipitate  is  converted  into  nitrate  and  fractionally  pre- 
cipitated with  sodium  hydrate,  the  first  fractions  contain 
the  ytterbia,  which  can  only  be  recognised  by  its  atomic 
weight  and  by  its  giving  no  absorption  spectrum.  Further 
gradual  addition  of  very  dilute  sodium  hydrate  to  the 
yellowish-red  solution,  until  the  supernatant  liquor  no 
longer  showed  the  erbium  absorption  spectrum,  gave  in 
solution  a  colourless  oxide  having  an  atomic  weight,  cal- 
culated from  the  sulphate  and  assuming  the  formula  to  he 
H.:03,  of  98-5— 100-5.  The  properties  of  this  new  body 
are  :  the  sulphate'  is  relatively  easily  soluble  in  water,  only 
concentrated  solutions  giviog  crystals  on  heating;  its 
solutions  show  no  absorption  spectrum  ;  the  oxalate  is 
soluble  in  solutions  of  alkali  oxalates ;  H202  and  ammonia 
give  a  white  precipitate  (peroxide  .)  ;  the  carbonate  and 
hydrate  are  easily  soluble   in  excess  of  alkaline  carbonate. 
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A  solution  in  iinmioniuin  carbonate  gradually  deposits  a 
precipitate  of  carbonate,  but  not  if  ammonia  be  added  ;  the 
oxalate  is  soluble  in  carbonates.  It  differs  from  thoria  in 
its  strong  basicity  and  the  BOlubility  of  its  double  salts  with 
alkali  metals.— II.  1!. 

Thorium,  The  Separation  of,  from  the  other  Rare  Earths 
by  means  of  Potassium  Trinitrids.  [Incandescent  Man- 
tles.'} L.  M.  Dennis.  .1.  Arner.  (hem.  Sue.  18,  [11], 
947-952. 

The  solution  of  potassium  trinitride  (KN3)  used  was  prepared 
by  neutralising  a  dilute  solution  of  hydrogen  trinitride  with  a 
dilute  solution  of  pure  potassium  hydrate,  and  then  adding 
enough  hydrogen  trinitride  to  give  the  solution  a  distinctly 
acid  reaction  ;  it  contained  about  3 ■  2  gnus.  KX,  per  litre, 
t  hi  adding  a  few  c.c.  of  this  solution  to  a  neutral  solution 
of  a  thorium  salt  and  boiling  for  one.  minute,  a  white 
flocculent  precipitate  is  obtained,  which  rapidly  settles,  the 
thoria  being  precipitated  quantitatively  as  hydroxide,  which 
mav  be  filtered  off,  washed  with  hot  water,  ignited,  and 
weighed  as  Tht »:.  The  author's  experiments  with  pure 
thorium  in  the  form  of  chloride  and  of  nitrate  show  that 
the  process  yields  exact  results.  Solutions  of  pure  lan- 
thanum chloride  and  of  the  mixed  chlorides  of  the  rare 
earths  from  Brazilian  monazite,  previously  freed  from 
thorium,  gave  no  precipitate  with  potassium  trinitride 
solution;  and  when  tiiese  solutions  were  mixed  with  various 
known  quantities  of  a  tested  solution  of  thorium  chloride, 
the  author  obtained,  by  the  process  indicated  above,  fairly 
exact  separations  of  the  thoria  in  all  cases,  the  sharpness  of 
the  separation  not  being  influenced  by  variations  in  the 
relative  amounts  of  thoria  and  the  other  rare  earths. 

In  considering  what  reaction  takes  place  when  thorium 
solutions  are  precipitated  by  means  of  potassium  trinitride, 
it  is  evident  that  if  it  falls  as  Th<  >.,,  then  all  the  hydrogen 
trinitride  equivalent  to  the  potassium  salt  first  added  must 
reappear  in  the  filtrate  from  the  thorium  hydroxide  and  in 
the  gas  evolved  during  the  boiling.  The  author  proved  this 
to  be  the  ca«e.  ID  e.c.  of  the  KX:,  solution  used,  gave  with 
neutral  silver  nitrate  solution  a  precipitate  cf  AgNa,  which, 
on  washing  with  cold  water,  dissolving  in  hot  diiute  nitric 
acid,  and  precipitating  with  hydrochloric  acid,  produced 
\g(  I  equal  to  0-04  Hi  grm.  1 1 X,.  10  c.c.  of  the  same  KN3 
solution  was  used  to  precipitate  a  solution  of  thorium 
nitrate,  the  gases  produeed  during  the  boiling  being  passed 
through  an  upright  coudenser  into  two  absorption  vessels 
containing  neutral  silver  nitrate  solution.  After  two 
minutes'  boiling  in  this  way  the  condenser  was  disconnected, 
the  thorium  precipitate  filtered  off,  silver  nitrate  added 
to  the  filtrate,  the  silver  trinitride  precipitate  produced  added 
to  that  obtained  in  the  absorption  vessels,  and  the  whole 
then  dissolved  in  hot  dilute  nitric  aeid  and  precipitated 
with  hydrochloric  acid.  The  Agl'l  precipitate  obtained, 
n  is  equal  to  0'0484  grm.  of  hydrogen  trinitride,  showing  a 
little  deficiency,  doubtless  due  to  loss  of  hydrogen  trinitride 
by  volatilisation,  whilst,  filtering  off  the  Th  (OH).,  precipitate. 
The  reaction  is  therefore  correctly  represented  by  the 
equation — 

ThiX<M,  +  4KX,  t    IH20      Th(OH)j  +  4KN03  +  4HX:, 

—II.  B. 

Thulium  Minifies,  The  Influena  oj  Foreign  Oxides  on  the 

Lighting  Power  of .    G.  P.  Drossbach.     J.Gas  Lighting. 

68,  1018. 

In  trying  to  discover  substances  capable  of  Conning  efficient 

incandescence   mantles   without    coming   within  thi 

ol   the   Welsbach   patents,  the   author   experimented   with 

oxides  of  the  heavy  metals  and   with  the  alkaline  earths, 

In    a    blowpipe    flame    the    light-emitting    value    of    the 

separate  oxides  was  Found  to  be  according  to  the  formula  : 

(Mol.   wt.   x  sp.   gr.')  -=-  sp.  heat;    but    the   oxides   were 

gradually  reduced  an  1  vaporised  in  the  Same.     If,  hi 

refractory  oxides  are   introduced   into   the  mantle  with  the 

reducible  ones,  in   tlu>  author's  opinion,  the   formcractas 

bases   towards   the   latter,   and    much    bitter    results   are 

ed  than   from  the  reducible  oxides  alone,  especially 

i  thoria,  or  another  i  high  molecular  weight, 

mployed  as   the  base.     '  i  '  '      I  i '  '  ■    >r   W(  i     on   the 


one  side  gave  excellent  mantles  with  Thi  •  (containing 
tuns  of  (VO..);  CaO,  SrO,  or  ZnO  on  the   other.      As 

solutions  of  salts  of  the  metals  named,  give  precipitates 
with  solutions  of  thorium  salts,  the  cotton  fabric  is  first 
steeped  in  the  metallic  salt  solution,  pressed  and  dried,  and 
then  further  treated  as  usual  with  the  thorium  solution. 
The  proportion  of  acid  to  basic  oxides  must  be  such  that 
acid  or  neutral  precipitates — not  basic  precipitates — are 
always  formed  in  the  mantle  before  burning  off  the  cotton. 
The  cottcu  fabric  used  should  be  washed  previously  in 
hydrofluoric  arid,  to  remove  the  detrimental  mineral  matter 
which  it  usually  contains. — H.  B. 

Incandescent  Lamps,  Method  of  Measuring  the  Tan 
perature  of.  P.  Janet.  Comptes  rend.  123,  1896, 
690—091. 

The  resistance  of  the  filament  of  a  lamp  varies  greatly 
with  its  temperature.  Suppose  a  difference  of  potential 
varying  from  0  to  K  to  he  applied  to  the  terminals  of  the 
lamp  :  for  every  value  of  E  the  temperature  will  take  a  value 
tl  and  tin-   resistance  a  value  11.      We  can  construct  a  curve 


(A),   having    for   abscissa'    K,    and   for   ordinates    =  .    i.e. 

the  power  lost  by  radiation  at  the  temperature  0.  Now 
let  the  current  be  stopped  at  the  time  o,  and,  as  it  cools, 
let  the  variation  of  the  resistance  of  the  filament  be  studied 
as  a  function  of  the  time.  Construct  a  curve  (B),  having 
for  abscissa'  the  times,  and  for  ordinates  the  resistance  1!. 
By  means  of  curve  A  we  can  deduce  a  third  carve  C, 
having  for  absci>sa'  the  tines  and  for  ordinates  the  power 
lost  by  radiation  at  each  instant.  The  area  of  this  curve 
gives  the  total  energy  lost  by  radiation  from  the  maximum 
temperature  of  the  filament  down  to  the  ordinary  tem- 
perature; dividing  by  the  mechanical  equivalent  of  hi  at, 
we  get  the  amount  of  heat  which  corresponds  to  this. 
Finally,  it  we  weigh  the  filament  and  assume  that 
data  are  known,  we  can  deduce  the  temperature.  The 
method  enables  us  to  investigate  the  variation  of  the 
resistance  of  the  filament  with  temperature,  and  the  varia- 
tion of  the  radiation  with  temperature. 

The  data   required  have  been  supplied  by  Violle's 
ruinations  of  the   mean   specific   heat  of  carbon    from  0    to 
temperatures    above    1,000°.      The   above    method    further 
involves  the  assumption  that  the  filament  consists  of  pure 
carbon. — I).  K.  ,1. 


Acetylene,  Motivi  Force  of .    [Gas  Engines."]     Havel. 
.lo'urn.  .le  I'Eclairage  au  Gaz,  4  (1896),  266 

Experiments  were  made  with  a  double-action,  two  horse- 
power gas  engine.     Alternate  experiments  wen 
coal-gas  tor  comparison  and  control.     Preliminary  experi- 
ments were  made  en  the  explnsiliillty  of  aeet_\  lelie. 

At  atmospheric  pressure  the  lowest  limit  of  explos 

led,  when  1  vol.  of  acetylene  is  mixed  with  o-7l  vol. 
ofair;  the  limit  rises  gradually  with  increasing  proportion 
of  air  to  the  maximum  at  1  vol.  of  acetylene  to  1 1!  of  air,  and 
then  decreases  till  a  mixture  containing  l  vol.  acetylene  to 
■jo  ,,f  air  ceases  to  l>e  explosive.  Le  Chatelier  gives  the 
rate  of  propagation  of  explosions  in  mixtures  of  acetylene 
and  air  a-  0*18  metre  per  second  in  a  mixture  containing 
2  9  per  cent,  "t  acetylene,  rising  to  5  metres  for  5  per 
cent,  of  acetylene,  and  to  the  maximum  of  6 
10  per  cent  •>!  icetylene.  The  latter  rate  is  far  in 
of  the  maximum  rate  in  mixtures  of  air  and  coal-gas. 

The  ignition  temperature  of  acetylene  is  about    I-      i 
whilst    that    ot    ordinary    coal-gas    is   about  600     C.      The 
temperature  of  combustion  of  equal  volumes  of   a 
and  oxygen  i~  1,000  .  or  about  1  ."in  1  more  than  that  of  the 
oxyhydrogen  flame.     The  Bame  produced  by  the  explosion 
of  a  mixture  of  air  and    ■  ader  a  pressure  of  i  ',  lb. 

on  the  square  inch  i-  of  a  brilliant  yellowish-white  colour. 

The  explosive  force  of  mixtures  of  acetylene  and  oxygen 
or  air,    is   mi  [   than  that    of   similar   mixtn 

-    or    ol     hydrogen,   and    is   aim  isl    ol 

,i 

In  working  with  acetylene,  it  is  therefore  most  important 
to  bear  in  mind  I  i   !  the  great  rapiditj  of  propagation  of  it- 
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flame  ;  («.)  its  very  low  ignition  temperature  ;  (Hi.)  the  high 
temperature  of  its  flame  ;  aDd  (i».)  its  very  high  explosive 
force. 

The  acetylene  was  made  from  calcium  carbide  and 
supplied  to  the  engine  from  a  holder  at  100 — 165  mm.  of 
water  pressure.  The  compression  in  the  engine  was 
regulated  to  4:2 '6  lb.  on  the  square  inch  in  some  of  the 
experiments,  to  32  lb.  in  others.  An  accurate  meter  was 
placed  between  the  holder  and  the  engine.  Owing  to  the 
high  disruptive  force  observed  in  acetylene  explosions,  great 
precautions  were  observed,  and  only  small  percentages  of 
acetylene  used.  When  the  percentage  of  acetylene  in  the 
cylinder  exceeded  4  per  cent.,  the  explosion  gave  a  hard 
metallic  report,  causing  such  violent  shock  to  the  engine  as 
to  be  alarming,  and  to  make  the  taking  of  diagrams  difficult 
and  uncertain,  and  in  some  eases  impossible.  The  amount 
of  lubricating  material  required  when  using  acetylene  is 
about  double  that  required  when  using  gas. 

The  results  of  the  acetylene  experiments  are  given  in 
the  following  table.     Graphic  diagrams  were  also  taken :  — 


No.  of 

Strokes 

Experi- 

of 

ment 

Engine 

and  of 

per 

diagram. 

Minute. 

Horse- 

p  IU.T 

In- 
dicated. 


Consump- 
tion of 

Acetylene 

per  Hour 

in  Cubic 

Feet. 


8C4 
250 
314 
300 
322 
320 
314 
316 


1-951 

•2 "  232 
I'list 
2-2M 


2':!<>t 
2-  ISO 


Horse- 
power 
i  rene- 
rated  per 
Cubic 
Foot 
Acetylene 
con- 
sumed. 


26-06 
28-40 
27-55 
32-21 

S3-« 
26-27 
23-40 


282-9 
258-9 
252-8 


Cora- 


Per- 

oi  ntage 

Mixture.      lncn- 


2-77 
3-18 
3'  !•"■ 
1-20 

foil 
4-10 
:j-:«i 

.    i, 


42-i; 
4n; 

12-6 
42-6 
12-6 

1'J  -ii 
32-0 
32-U 


The  diagrams  show  that  the  initial  pressure  increases 
with  the  percentage  of  acetylene,  but  the  fall  of  that 
pressure  becomes  concurrently  quicker.  Thus,  at  per- 
centages of  acetylene  approaching  5,  the  initial  pressure  is 
almost  dangerously  high,  but  subsides  instantaneously — a 
condition  very  much  against  efficient  and  economical 
working.  The  author  considers  that  the  explosive  charge 
is  subject  to  great  internal  vibrations  during  combustion. 
In  order  to  lessen  these  vibrations  as  indicated  in  experi- 
ments 5  and  6,  the  author,  in  7  and  8,  increased  the  volume 
of  the  charge  at  the  moment  of  ignition,  i  e..  decreased  the 
compression  and,  as  will  be  seen,  thereby  increased  the 
effective  work. 

From  the  results  given  in  the  table,  the  author  concludes 
that  1  cb.  ft.  of  acetylene  in  a  two  horse-power  gas  engine 
produces  a  work  on  the  piston  of  320 — 325  horse-power. 
In  the  same  engine  the  normal  consumption  of  coal-gas  is 
33-7 — 34-4  cb.  ft.  per  hour  for  1  indicated  horse-power. 

The  consumption  per  hour  per  effective  horse-power 
(French,  i.e.,  0-985  horse-power  English)  of  acetylene  at 
160  mm.  water  pressure,  would  be  385-7  kilogr.-iuetn- 
■^-850  =  453  litres,  which  equals  460  litres  at  atmospheric 
pressure  and  weighs  550  grms. 

In  larger  engines  the  effective  pover  would  probably  be 
higher,  but  the  ratio  between  that  of  acetylene  and  of  coal 
gas  would  probably  remain  the  same. 

The  author  does  not  believe  that  the  high  explosive 
force  of  acetylene  can  be  effectively  utilised  in  the  present 
form  of  gas  engine.  For  either  the  acetylene  must  be  used 
in  considerable  proportions  in  the  explosive  mixture,  and 
then  only  gives  a  small  part  of  its  real  power,  owing  to  the 
suddenness  of  the  explosion,  or  the  dilution  with  air  must 
be  so  great  that  the  heating  power  of  the  acetylene  is  not 
enough  to  heat  the  whole  mass  of  the  mixture  sufficiently  to 
give  by  expansion  the  full  power  under  economical  con- 
ditions. Possibly  better  results  may  be  obtainable  in  a 
rotary  or  turbine  form  of  engine. — L.  T.  T. 

Acetylene,  Use  of,  in  Gas  Engines.     A.  v.  Ihering.    Journ. 
f.  Gasbeleucht.  39,  (1896),  685—687. 

The   author   gives  the   substance    of    Ravel's    paper    (see 
preceding    abstract)    and    discusses    the     results     therein 


published.  He  believes  that  with  a  quadruplex  engine 
better  results  may  possibly  be  obtained  than  with  the 
double-action  one  used  by  Ravel. 

Taking  the  mean  of  Ravel's  first  four  experiments, 
380  litres  of  acetylene  are  required  per  hour  per  horse- 
power against  950  litres  of  coal-gas  ;  the  ratio  value  of 
I  acetylene  to  coal-gas  would  thus  be  about  2-5:1.  Using  a 
j  5  H.I',  engine  the  author  fouud  303  litres  of  acetylene 
produce  1  I.H.P.,  and  the  ratio  of  acetylene  to  coal-gas  as 
2-7:1,  showing  that  the  effectiveness  is  greater  in  large 
engines  than  in  small. 

Reckoning  the  cost  of  calcium  carbide  as  150  marks  per 
I  1,000  kilos,  (about  7/.  12s.  per  ton)  and  the  yield  of  actty- 
f  lene  as  300  litres  per  ton  of  carbide,  and  taking  Ravel's 
figures  of  380  litres  of  acetylene,  or  950  litres  of  coal-gas, 
per  I.H.P.  (F'rench),  the  cost  per  H.P.  would  be  for  acetj 
lene  19  pf.  (2-38rf.),  and  for  coal-gas  114  pf.  (l-43<2.)  I 
coal-gas  being  reckoned  at  12  pf.  per  cb.  m.  (3s.  4 ,  </. 
per  1,000  cb.  ft.;.  Coal-gas  is  thus  only  about  two-thirds 
the  cost  of  acetylene  as  a  motive  power. — L.  T.  T. 

Purifying  Material  [Gas  Works],  Testing  the  Regenera- 
tion of  Leybold.  J.  ile  l'Eclair.  au  Gaz,  44  [21], 
107. 

See  under  XXIII.,  page  921. 

Mineral  Oils,  Estimation  of  Gasifying   Value  of. 

F.  Heifers.     Zeits.  f.  ang.  Chem.  1896,  650." 

See  under  XXIII.,  page  922. 

PATENTS. 
Coke,  Porous  [from  Coal  with   admixed   Sawdust],  New 

Process  fir   Making.     O.  Heimaun,   Oppeln,  Germany. 
Eng.  Pat.  23,051,  Dee.  2,  1895. 

To  diminish  the  density  and  increase  the  porosity  of  the 
coke  produced  from  pit  coal  the  inventor  proposes  to  mix 
with  the  coal,  from  1  to  90  per  cent,  of  sawdust,  wood- 
chips,  spent-tan,  or  other  finely-divided  vegetable  matter, 
which,  it  is  said, prevents  the  coal  from  caking  aud  shrinking 
in  bulk  to  the  same  extent  as  when  employed  alone,  the 
copious  evolution  of  gases  during  the  combustion  of  the 
added  vegetable  substances  also  rendering  the  coke  more 
porous. — C.  S. 

Gas  Liquor  Separators,  Impts.  in.  S.  Cutler,  Millwall. 
Eng.  l'at.  24,383,  Dee.  19,  1895. 
Tin:  separator  consists  of  a  loug  chamber  with  a  trough- 
shaped  bottom  sloping  towards  one  end.  The  liquids 
from  the  gas  washer  are  admitted  at  the  shallow  end  and 
pass  a  series  of  transverse  baffles,  whereby  the  tar  and 
heavier  liquids  are  caused  to  settle  down  into  the  trough 
aud  flow  into  a  separate  division  at  the  deeper  end  of  the 
chamber,  the  water  being  drawn  off  through  a  sump. 
Gauges  are  provided  to  show  the  level  of  the  liquids. — C.  S. 

Gas  Carburetters,  Improvi  il  Oil  Atomiser  for.     S.  Cutler, 
Millwall.     Eng.  Pat.  24.3S4,  Dec.  19,  1895. 

I  in:  apparatus  consists  of  a  tube  descending  into  the  car- 
buretter. It  is  fitted  with  a  nozzle  at  the  lower  end  and 
contains  a  core-rod  terminating  below  in  an  inverted  cup, 
perforated  with  a  series  of  oblique  holes  and  fitting  tightiy 
in  the  pipe.  The  oil  entering  the  pipe  under  pressure  is 
atomised  by  passing  through  the  apertures,  the  spray 
gyrating  at  a  high  rate  of  velocity  in  the  cup  and  issuing 
from  the  nozzle,  and  the  area  of  the  spray  is  controlled  by 
raising  or  lowering  the  cup,  an  operation  performed  by  the 
aid  of  a  screw  or  other  device  at  the  upper  end  of  the 
core. —  C.  S. 

Regenerative  and  other  Furnaces  [Liquid  Fuel,  and  in- 
jecting Compressed  an,/  Heated  Air],  Impts.  in.  L. 
Moyes,  Glasgow.     Eng.  Pat.  24,664,  Dec.  24,  1895. 

The    inventor    proposes    to    inject  compressed   heated   air 

into  the  furnace  (for  oil  or  liquid  fuel)  described  in  Eng. 

l'at.    13,761    of    1894    (this  Journal,    1895,   21),   in   cases 
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where  superheated  steam  is.  found  unsuitable.  The  air 
blast  maj  be  supplied  by  any  Miitable  means,  and  at  anj 
desired  temperature  and  pressure  (30  lb.  pet  square  inch 
will,  in  general,  give  good  results),  the  size  of  the  pipes 
,.,,,|,1,  j  ,i  being  adapted  to  the  conditions  prevailing  in  this 
res] t.— C.  S. 

Generator  Gas,  Impts.  in  Apparatus  for.  [Direct inn  of 
Steam  and  Aii  Jet  through  centre  of  Fuel,  #c]  .1.  E. 
Dowson,  Westminster.     Eng.  Pat.  onin,  March  30,  1896. 

Tin  improvement  consists  in  reducing  the  area  of  the  grate 
or  firebar  space  in  the  bottom  of  the  generator,  so  that  the 
steam  and  (or)  air  blown  in  through  the  grate  may-ascend 
through  the  centre  of  the  fuel.  Bj  this  means  less  clinker 
is  formed  around  the  lining  of  the  generator,  and  a  gas  of 
improved  heating  power  can  be  produced  with  inferior  fuel. 

In  the  case  of  fuel  softer  than  anthracite  or  coke,  the  j 
upper  part  of  the  generator  is  fitted  with  an  internal  shell 
of  iron  (down  to  the  level  where  good  gas  can  be  drawn  oft), 
the  interior  of  which  is  filled  with  fuel,  leaving  an  annular 
space  for  the  withdrawal  of  gas  of  good  quality.  The  fuel 
in  the  upper  part,  being  heated  by  the  fuel  below  and  the 
hot  gases  in  the  annular  space,  evolves  condensable  vapours, 
which  are  exhausted  through  an  aperture  in  the  top  by  the 
Steam  or  air  blast,  and  are  conveyed  thereby  into  the  space 
below  the  grate,  and  thus  into  the  lower  part  of  the  geue- 
rator,  where  they  are  burnt  or  converted  into  fixed  gases-. 

— C.  S. 

Burners  for  Gasifying  an, I  Burning  Hydrocarbons 
[Lamps fid  with  Light  or  Heavy  Hydrocarbons'], chiefly 
designed  for  the  Production  of  Light  by  Incandesci  nee  ■, 

Impls.  in.     S.  Marcus,    Vienna,  EDg.   Pat.    1G,73,".,  July 
28,  1896. 

The  mouth  of  the  burner-tube  is  closed  by  a  small  dome 
of  wiie  gauze,  and  the  rim  of  the  tube  is  toothed,  corrugated, 
or  perforated,  and  projects  over  the  base  of  the  flame  for 
the  purpose  of  exposing  a  great  contact  surface  to  the  Harue, 
that  the  heat  may  be  conducted  to  the  vaporising  chamber. 
The  latter  comprises  a  hollow  ring  or  annular  piece 
(arranged  outside  or  inside,  near  the  mouth  of  the  burner) 
in  which  terminate  two  tubes,  one  of  which  leads  the  liquid 
fuel  up  iuto  the  vaporising  chamber,  and  the  other  con- 
ducts tin-  generated  gas  downwards  to  a  nozzle  placed 
centrally  within  the  burner-tube.  The  gas,  on  issuing 
upwards  from  the  nozzle,  draws  in  air  through  the  wall  of 
the  burner-tube,  which  is  provided  with  longitudinal  slits, 
the  outer  casing  being  supplied  with  similar  slits.  The 
upper  part  of  the  burner  tube  may  be  divided  into  mixing 
chambers  by  interposing  diaphragms  of  "ire  gauze  in  the 
path  of  the  current  of  air  and  gas.  In  the  special  form  of 
burner  for  light  hydrocarbons,  the  vaporising  chamber 
simply  consists  of  a  chamber  at  the  base  of  the  burner,  near 
the  point  at  which  the  liquid  passes  the  entrance  valve,  and 
communicating  directly  with  the  nozzle,  no  conducting 
tubes  being  then  necessary. — II.  IS. 

Acetyl  ne  Gas,  Improved  Apparatus  for  Producing,  Si,  ring, 
,n'„l   Utilising.     G.   Trouve,    Paris.     Eng.   Pat.  23,521, 

Due  7.  1895. 
The  gas  generator  comprises  a  stoppered  vessel   immersed 

in   a    second   vcs-el    naming    water,    the    former    vessel 

having  an  aperture  at  the  bottom  and  enclosing  asuspended 
wire  cage  containing  calcium  carbide  crystals.  The  en  Stals 
are  arranged  in  superposed  layers,  separated  by  glass  discs. 
to  cause  the  successive  immersion  of  the  layers  and  ensure 
a  uniform  production  of  the  gas.  One  or  more  generators 
may  be  connected  to  a  holder  for  storing  the  gas.  A  port- 
able lamp,  consisting  of  a  generator  provide. 1  with  a  burner 
and  fittings,  is  also  described,  the  generator  being  con- 
nected to  the  burner  by  two  concentric  tubes,  one  for 
conveying  the  gas  and  the  other  for  siphoning  off  the 
condensed  water.  In  a  modification,  the  concentric  tubes 
-,,,.  replaced  hi  a  spiral  metal  strip  enclosed  in  a  0OJ 
through  winch  the  gas  passes,  the  strip  serving  to  condcii-e 
be;  the  aqueous  vapour. — E.  A. 


Acetylem    Gas    Generators,  Impls.  in  or   connected  with. 

W.  W.  K.  Warn  ami  I..  I'.  King,  both   of  Poole,  I'  irsel 

Eng.  Pat.  7.".,  .Ian.  1,  Is 

The  generator  consists  of  inner  anil  outer  chambers,  having 
a  space  between  them  filled  with  water  under  pressure,  a 
revolvable  table  mounted  within  the  inner  chamber  and 
carrying  a  number  of  cell-  containing  calcium  carbide,  &c, 
and  pipe-  for  -applying  the  water  to  the  cells.  These  cells 
ai'i'  filled  with  calcium  carbide  and  stone  lime.  ("  the  latter 
to  prevent  smoking  "),  and  suitable  taps  operated  by  means 
of  rods  are  provided  to  control  the  supply  of  water  to  tin 
cells.  A  grid  placed  above  the  eel]  is  adapted  to  contain 
lime  or  other  suitable  desiccant  for  drying  the  gas.  The 
apparatus  is  also  provided  with  suitable  gauges,  &C.  The 
generation  of  the  gas  is  regulated  according  to  the  amount 
consumed,  as  the  Suppll  of  water  to  the  cells  i-  cheeked  or 
increased  according  as  the  pressure  of  the  gas  rise-  above 
or  falls  below  that  of  the  water. — II.  A. 

Gas    [Arrtyli  n,  .   ,\v.l     Grin  rating     Ipparalns,     Improved. 

A.  .1.  Boult,  London.   From  II.  F.  Fuller, Chicago,  I  .S.  \. 

Eng.  Pat.  U>,28S,  Sept.  1,  lS'.'i',. 
The  apparatus  is  a  gas-holder  constructed  on  the  principle 
of  intermittent  contact  of  the  solid  gas-generating  material 
with  the  sealing  liquid,  the  volume  of  the  liquid,  and  there- 
fore the  weight  of  the  apparatus,  being  lessened  by  turning 
up  the  walls  of  the  outer  vessel  inward,  -o  as  to  form  an 
annular  space  into  which  the  gas-holder  cover  dip-.  In  the 
upper  part  of  the  cover  is  fitted  a  perforated  plate  on 
which  the  carbide  is  laid,  a  reserve  supply — which  also 
serves  to  dry  the  evolved  gas — being  inserted  both  in  a 
basket  placed  over  an  opening  in  the  cover  ami  in  an  upper 
chamber  surmounted  by  a  second  (smaller)  ga-  -  holder 
containing  the  outflow  tap.  The  waste  lime  is  caught  in  a 
receiver  placed  on  the  raised  bottom  of  the  outer  vessel, 
and  the  prevention  of  overflow  from  the  latter  bj  reason 
of  the  displacement  of  the  sealing  liquid  (in  this  case 
water),  by  the  waste  lime,  is  secured  by  rai-ing  the  height 
of  the  external  walls.  It  is  furthermore  claimed  that  this 
construction  ensures  regularity  of  pressure  during  the 
working  of  the  apparatus. — C.  S. 

Acetylene  Gas,  Jmpis.  in  ami  relating  to  a  Method  of  and 
Apparatus  tor  Producing.  .1.  A.  Deuther,  Boston, 
U.S.A.     Eng.  I'at.  20,599,  Sept.  17.  IS96. 

The  calcium  carbide  or  other  gas-generating  substance  is 
made  in  the  form  of  tablets,  which  are  stored  in  a  hopper 
above  a  reservoir  containing  water,  &c,  the  tablets  being 
fed  singly  from  the  hopper  into  the  reservoir  by  means  of 
a  reciprocating  slide  connected  through  suitable  levers  to, 
and  operated  by  the  bell  of  the  gasometer,  Sec.  As  the 
bell  falls,  a  fresh  tablet  is  fed  into  the  reservoir,  and  a 
fresh  quantity  of  gas  generated,  the  supply  of  gas  being 
thereby  automatically  regulated  according  to  the  consump- 
tion.— K.  A. 

Acetylene  Gas,  Apparatus  for  the  Production  of.     W.  B. 

Hickman,    88,    l.eadenhall    Street,    London.      From   J. 

Pintsch,  Berlin.  Eng.  I'at.  20,602,  Sept.  17.  1896. 
The  apparatus  consists  of  a  closed  receptacle  containing 
water,  and  provided  at  its  lower  end  with  a  horizontal 
grating,  on  to  which  the  calcium  carbide  is  fed  in  Lumps 
through  a  hopper  at  the  side.  Water  is  also  supplied 
through  the  hopper,  and  is  maintained  at  a  constant  ievel 
within  the  receptacle  by  means  of  an  overflow  pipe  which 
is  closed  by  a  water  seal.  The  grating  i-  mounted  on 
pivots,  and  can  be  oscillated  by  a  handle  from  i  he  outside, 
to  prevent  it  from  becoming  clogged. —  1!.  A. 

Acetylene  lias.  Impts.  in  Apparatus  for  flu  Manufacturt 

of.      V.  Sard!,  Turin,  Italy.      Eng.    I'at       I    Sept.  21, 

1896 
Tin:  apparatus  consists  of  a  ga-  g,  nerator  and  a  gas  holder, 
the  former  being  mounted  on  or  connected  to  the  bell  of 
the  latter.  The  calcium  carbide  is  contained  within  a 
perforated  cylinder  having  a  rod  which  passes  through  a 
gland  in  the  top  of  the  generator,  this  top  being  formed  by 
a  bell  sealed  to  the   body  of  the  cylinder  by   a  water  joint. 


Dee.31,1896.]       THE   JOURNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


893 


In  operation,  the  generator  sinks  with  the  bell  of  the  gas 
holder  as  the  gas  is  consumed,  until  the  carbide  conies  in 
contact  with  the  water  contained  in  the  pas  holder,  when  a 
fresh  supply  of  gas  is  generated,  which  again  raises  the 
hell  and  the  generator  until  the  carbide  is  clear  of  the 
water.  The  perforated  cylinder  can  lie  removed  and 
recharged  with  the  carbide  without  stopping  the  supply  of 
.;as  from  the  gas  holder. — 1\.  A. 

Acetylene.  Gas.  Impts.  in  Generators  for.  S.  Kon,  Warsaw, 
Russia.     Eug.  Pat.  21,468,  Sept.  28,  1896. 

The  gas  generator  is  affixed  to  the  outside  of  the  water 
reservoir  of  the  gas  holder,  from  which  it  is  supplied  with 
water.  The  calcium  carbide  is  contained  in  a  perforated 
cylinder  having  a  rod  which  passes  through  a  stuffing-box 
in  the  top  of  the  generator,  the  rod  being  provided  with 
-tops  which   engage  a  pair  tins  on  the  hell  of  the 

gas  holder,  so  that  the  carbide  is  immersed  in  or  removed 
from  the  water  as  the  bell  of  the  gas  holder  sinks  or  rises. 
When  the  generation  of  the  gas  is  excessive,  the  spring 
arms  are  forced  apart  by  a  releasing  device,  so  that  they 
pass  over  the  upper  stop.  For  the  purpose  of  mixing  the 
vith  air,  a  cylinder  supplied  with  air  from  the  outside 
is  affixed  within  the  bell  of  the  gas  holder,  the  air  passing 
from  this  cylinder  through  a  U-tube  to  the  annular  space 
between  the  cylinder  and  the  bell,  into  which  space  the  gas 
from  the  generator  is  also  delivered. — 1!.  A. 

Vapour  Burners  for  Seating  Purposes,  /ntph.  in. 
H.  Kretschmann,  Merlin.     Eng.  Pat.  19,332,  Sept.  1,  1896. 

Tin:  patentee  claims  a  heating  burner,  fed  with  liquid  fuel, 
the  main  feature  of  which  is  that,  above  or  below  a 
gasification  chamber  wherein  the  liquid  fuel  is  converted 
into  gas,  there  is  arranged  a  chamber  wherein  the  gas  and 
air  mix,  and  are  superheated ;  from  this  last-mentioned 
chamber  there  descends  a  length  of  tube,  the  object  of 
which  is  to  •  receive  the  gas  jet  or  current  supplied  from 
the  gasification  chamber,  together  with  the.  air  carried  along 
by  such  current  or  jet,  and  to  deliver  both  the  gas  and  the 
air,  through  lateral  apertures,"  into  the  mixing  and  super- 
heating chamber.  The  mixture  issues  in  an  annular  flame 
on  all  sides  of  the  lower  part  of  the  mixiug  (superheating) 
chamber,  the  flame  serving  to  heat  both  the  mixing  and 
gasifying  chambers. — H.  B. 

Incandesd  nt  Gas  Burners,  Impts.  in.  [Superheating 
Air,  and  Gas  Mixture.]  P.  Itode,  Berlin.  Eng.  l'at. 
19,973,  Sept.  9,  1S96. 

Thk  short  Bunsen  tube  is  provided  with  more  air-holes 
than  usual,  and  the  perforated  part  of  the  tube  is  surrounded 
by  a  grid  with  inclined  slots,  the  object  being  to  cause  the 
air  which  is  drawn  in  to  take  an  inclined  direction.  Con- 
centric with  the  Bnnsen  tube  and  surrounding  its  upper 
part  is  a  tube  (1),  which  is  closed  by  a  plate  a  short 
distance  above  the  month  of  the  Bunsen  tube,  and  which 
has  outlet  slots  at  its  lower  part.  Concentric  with  and 
surrounding  tube  (1)  is  a  tube  (2)  closed  at  its  lower  end. 
The  mixture  of  gas  and  air  issuing  from  the  mouth  of  the 
innermost  (Bunsen)  tube  passes  downwards  through  the 
annular  space  between  the  latter  and  tube  (i),  flows  through 
the  slots  at  the  base  of  tube  (1),  and  again  flows  upwards 
in  the  annular  space  between  tubes  (1)  and  (2).  The 
burner  rim,  at  which  the  gas  is  burned,  consists,  instead  of 
wire  gauze,  of  two  concentric  fluted  or  corrugated  ring 
inset  pieces,  separated  by  a  ring-shaped,  non-corrugated 
partition  and  having  a  central  socket  to  hold  the  carrier  of 
the  mantle.  The  gas  and  air  mixture  in  its  zig-zag  passage 
through  the  tubes  receives  a  preliminary  heating  and 
becomes  intimately  mixed. — H.  B. 

Incandescent  Lighting  [Alcohol  or  Hydrocarbon  Lamps'], 
Portable  and  Hygienic,  wherein  the  Evaporation  of 
Hydrocarbons  is  produced  under  Pressure.  G.  Musso, 
Xaples.     Eng.  Pat.  13,648,  June  20,  1896. 

Akraxged  in  a  circle  are  a  number  of  tubes  containing 
wicks  which  dip  into  a  reservoir  containing  alcohol,  or 
gasoline,  or  other  liquid  hydrocarbon.  These  tubes  at  the 
upper  end  are  joined  to  a  small  "  evaporating  chamber," 
into  which  the  wicks  project  slightly,  and  in   the  centre  of 


the  circle  of  tubes  is  a  lamp,  the  flame  of  which  plays  on  the 
bottom  of  the  evaporating  chamber,  and  to  some  extent 
on  the  upper  ends  of  the  tubes,  vaporising  the  hydrocarbon 
which  has  been  drawn  up  by  the  wicks  inside.  A  small 
portion  of  the  vapour  thus  produced  is  led  off  through  a 
side  pipe  to  supply  the  lamp  above  referred  to,  the  size  of 
the  flame  being  regulated  by  the  gas  itself  on  passing 
through  a  spring  needle  governor.  The  main  body  of  the 
gas  pa-M's  at  a  considerable  pressure '  through  a  small 
conical  nozzle  into  an  upright  tube,  the  latter  being  per- 
forated with  air-holes  near  its  base  and  acting  as  a  Bunsen 
burner.  To  promote  the  thorough  mixing  of  the  gas  and 
air,  a  perforated  diaphragm  is  fixed  inside  the  burner  tube 
;it  its  upper  part,  the  mouth  of  the  burner  being  tilted  with 
a  small  perforated  dome.  The  rod,  which  serves  t"  support 
the  mantle,  is  fixed  into  a  socket  in  the  centre  of  the 
perforated  dome  and  diaphragm,  and  the  asbestos  thread  of 
the  mantle  is  fastened  to  the  fork  of  the  support  by  m 
of  a  mixture  of  chalk  and  silicate  of  potash. — II.  B. 

Hes  t'<>r  Incandescent  Burnt  Improved  Process  of 
Manufacturing.  [Impregnating  before  Weaving.]  H. 
Wellstein,  Berlin.      Eng.  Pat.  19,957,  Sept.  9,  1896. 

In  order  to  obtain  mantles  having  a  more  even  distribution 
of  the  oxides  on  their  peripheries  than  have  hitherto  been 
made,  the  patentee  impregnates  thread-like  material  of 
suitable  thickness  with  a  solution  of  the  suitable  salts  ("  m  re 
particularly  thorium  oxide,  with  eventually  the  addition  of 
other  suitable  metallic  oxides  "),  afterwards  knitting  or 
weaving  the  thread  to  form  tubular  mantles. — H.  B. 

Gas  for  Artificial  Lighting  and  Moiivt  Power  Purposes, 
Imp/s.  in  and  Apparatus  for  the  Production  orGeneration 
of.  A.  Devis,  Charleroi,  Belgium.  Eug.  l'at.  19,830, 
Oct.  -22.  18 

A  dome-topped  cylinder,  somewhat  like  a  small  gas  holder 
inform,  works  in  a  receiver  containing  water.  On  opposite 
sides  of  this  cylinder  are  two  pistons  in  long  cylinders,  the 
piston  rods  being  connected  at  their  upper  ends  to  the 
crown  of  the  dome-topped  cylinder,  and  forced  upwards  by 
water  pressure  in  such  a  way  a-  •  )  any  the  cylinder  with 
them  ;  the  latter  during  its  ascent,  sucking  in  air  by  a  valve 
on  the  top  of  the  dome,  which  closes  automatically  at  the 
same  time  as  the  water  pressure  is  relieved.  On  opening 
the  water-escape  valve,  the  pistons  drop,  along  with  the 
cylinder,  and  the  air  is  blown  out  by  a  stand  pipe  iuside  the 
cylinder,  the  head  of  which  is  above  the  water  level. 

The  air  passes  into  a  second  receiver,  in  the  lower  part  of 
which  are  a  number  of  superposed  trays  communicating 
wiih  one  another  and  containing  petroleum  "  or  any  other 
rich  mineral  oil."  Each  tray  is  connected  to  a  tap  outside 
the  vessel,  which  serves  for  introducing  the  petroleum,  &c, 
and  in  each  compartment,  about  4  inches  above  the  surface 
of  the  petroleum,  is  a  perforated  tin  shelf  supporting  a  layer 
of  cotton  waste.  The  air  bubbles  through  the  petroleum  in 
each  tray  successively,  the  carburetted  air  filtering  through 
the  layers  of  cotton  waste,  and  being  then  passed  upwards 
through  a  stand-pipe  into  a  dome-topped  gas-holder  working 
in  a  vessel  of  water  in  the  upper  part  of  this  second 
receiver. — II.  B. 


II1.-DESTEUCTIVE  DISTILLATION, 
TAE  PKODUCTS,  Etc. 

Oil  and  Ozokerite  Deposits  in  Russia.  .1-  Sue  Arts, 
1896,44," 
Tiie  oil  which  is  found  in  the  island  of  Tcheleken,  in  the 
(  a-pian  Sea,  is  stated  to  be  forced  t>  'he  surface  by  numerous 
springs  of  hot  "sulphur  water"  (102  F.),  and  accumulates 
in  wells.  Analytical  tests  made  in  the  laboratory  of  the 
Technical  Committee  of  Baku  have  shown  that  the  crude  oil 
is  of  thick  consistency  at  9"JC,  and  becomes  solid  at  a  little 
below  ii  C.  The  water  in  it  is  difficult  to  remove,  and  this 
circumstance  proves  a  serious  obstacle  in  the  distillation. 
Its  specific  gravity  at  15:  C.  is  0*868,  and  its  flashing  point 
51-5°C.  A  characteristic  of  the  oil  is  it-  high  content  of 
paraffin  (5 "5  per  cent.). — A.  S. 


SM 


THE  JOOBNAL  OF  THE  SOCIETY   OF  CHEMICAL  INDUSTRY. 


II,  1380. 


Asphalt,  Minimi  <i'il  Preparation  of,al  Lobsann,    Jasper. 
Zeits.  1'.  Berg-,  Hutten- u.  Saliocn  Wc-cn,  44,  [4],  387—392. 

Asphalt  rock  has  been  worked  at  the  Lobsann  brown  c  ial 
concession  ever  since  L820,  but  not  to  any  great  extent, 
owing  partly  M  lack  of  demand  for  the  products  and  partly 
to  prolonged  litigation  with  the  neighbouring  petroleum 
ssion  at  Pechelbronn. 

The  deposit  extends  eastward  of  the  great  fault  separating 
the  younger  geologi sal  formations  of  the  Rhine  plain  from 
the  Vosges  red  sandstone  rock,  and  consists  of  four  layers  of 
fresh-water  lime  impregnated  with  bitumen.  These  strata 
are  interspersed  with  limestone  containing  DO  bitumen, 
anil  are  Bituated  in  a  brown  coal  deposit  some  30  to  40 
metres  in  thickness,  of  the  volume  of  which  they  compose 
some  nine-tenths.  The  percentage  of  bitumen  ranges  from 
8  to  11  per  cent,  tli.'  richest  layers  yielding  up  to  18  per 
cent.;  and  the  consistency  of  the  rock  varies,  some  being 
soft  and  easily  extracted  with  the  pick,  whereas  other 
portions  are  very  tough  aud  can  only  be  got  out  by  blasting. 
The  bitumen  itself  is  so  strongly  adherent  to  the  particles 
of  lime  that  (unlike  the  pitch  sand)  it  cannot  be  extract.-] 
by  boiling  with  water. 

A  hauling  way.  driven  at  a  slight  incline  for  a  distance  of 
tin  metres  from  the  bank,  leads  to  the  workings,  which  have 
been  opened  up  by  sundry  cross-headings  and  galleries. 
most  of  the  asphalt  hitherto  obtained  having  been  derived 
from  the  di-bris  of  these  development  works,  so  that  it  is 
calculated  there  is  at  present  an  accessible  reserve  of  fully 
Z\  million  tons  of  asphalt  rock  ready  for  working,  a  quantity 
sufficient  to  lastfor  100  years, even  by  increasing  the  present 
output  tenfold. 

The  crude  rock  is  dried  and  heated  by  steam  in  vertical 
cylindrical  iron  retorts,  to  render  it  more  readily  pulverisable 
in  the  mills  and  disintegrators. 

This  asphalt  powder  is  partly  sold  as  such  and  partly 
made  up  into  mastic  ("  asphalt  mastix  ")  by  admixture  with 
10  per  cent,  of  pure  natural  Trinidad  asphalt,  or — as  has 
been  found  to  give  equal  results  at  less  cost — with  t)  per 
cent,  of  Alsatian  petroleum  residue  (flashing  above  2'JO  C.) 
and  4  per  cent,  of  Trinidad  asphalt  previously  melted  and 
filtered.  The  materials  are  incorporated  by  stirring  together 
in  horizontal  semi-cylindrical  iron  vessels  for  12  hours  at 
1G0°C.  to  170°  C,  and  the  mass  is  cast  into  blocks  weighing 
about  \  ewt.  apiece. 

A  third  product — "  asphalt  comprime  '  powder — is  pre- 
pared from  hand-picke.l  rock,  containing  on  an  average 
more  than  1 :!  per  cent,  of  bitumen,  dried  and  ground  twice, 
aud  packed  in  sacks.  For  use,  this  powder  is  heated  to 
I2u  C.  in  iron  ovens  and  spread  over  the  surface  to  be 
paved,  where  it  is  comprc  -scd  by  hot  rammers  an  1  smoothing 
irons. 

The  "  asphalt  goudron  " — another  product — consists  of 
7(1  per  cent,  of  filtered  Trinidad  asphalt  and  30  per  cent. 
of  Alsatian  petroleum  residue,  fused  and  mixed  during 
48  hours,  and,  after  standing  for  the  separation  of  earthy 
impurities,  packed  in  casks. 

For  small  sections  of  paving  (footways,  &C.)  and  places 
where  the  smell  of  hot  asphalt  is  objectionable,  "  asphalt 
comprime"  slabs  are  made  :i — 5  cm.  thick,  in  moulds  under 
1 50  to  180  atmospheres  pressure. 

The  total  output  lias  varied  of  late  considerably,  between 
8,000  and  11,000  tous  per  annum  from  is7s  t ,  1882, sinking 
to  704  Ions  in  1 889,  and  averaging  3,208  tons  from  1892  to 
18115,  during  which  period  .".0  to  Co  hands  were  employed. 
Germain  forms  the  sole  market  for  the  products,  and  until 
recently  foreign  asphalts  have  been  preferred  by  the  \arious 
municipal  and  other  authorities — a  condition  of  things  that 
militated  against  any  extension  of  output,  but  which  is  now 
fast  di.-appearing. — t '.  S. 

( 'oal-tar  Thioxea.     K  .  Reiser.     Her.  1896,  29, 
3560— 2564. 

Tin:  experiments  described  were  undertaken  in  order  to 
determine  whether  coal-tar  thioxen  contains  different 
isomers,  of  which  there  are  four  theoretically  possible. 
With  this  object  the  author  converted  the  crude  thi 
first  into  a  nionobronio  derivative;  this  he  Sulphonated, 
treated   with  sodium  amalgam  to  remove  the  bromine,  and 


finally  converted  the  product  into  sulphonie  amide.  By 
crystallising  tic  latter  from  water,  it  was  found  to  consist  of 
various  isomers.  Two  of  these  are  shown  bj  analysis  to  be 
different  thioxen-sulphonic  amides, and  a  third  was  found 
to  b,-  identical  with  the  6ulphonic  amide  obtained  from 
synthetic  thioxen.  A  fourth  substance  was  also  obtained, 
but  it-  composition  could  not  be  determined. — A.  K.  M. 

Durenecarboxylic  Acids.     V.  Meyer  and  I..  W..hh.T. 
1896,29,  2S69— 257  I. 

In  view  of  the  incorrect  statements  recestl}  made  by  Claus 
regarding  the  properties  of  the  durenecarboxylic  acids  i.l. 
prakt.  Chem. 52,529  >,  the  authors  have  re-investigated  them. 
They  confirm  Gattermann's  statement  that,  under  certain 
circumstances,  the  introduction  of  the  carboxyl  group  into 
solid  durene  is  accompanied  by  a  partial  rearrangement  of 
the  methyl  groups,  with  formation  of  Prchnitylic  acid  ;  but 
tlay  also  find  that  when  the  quantity  of  aluminium  chloride 
is  diminished,  aud  only  a  short  tic  for  the  reaction, 

this  intramolecular  change  does  not  occur,  and  the  carl.  >\y  lie 
acid  derived  from  solid  durene  is  alone  formed.  It  is  also 
shown  that,  whilst  Prehnitylic  acid  readily  forms  ether-,  the 
corresponding  acids  derived  from  durene  aud  iso-dureue 
do  not. — A.  K.  M. 

PATENT. 

Solidified  Petroleum,  Tmpts.  in  the  Manufacture  of. 
[Wool-Fat  Acids,  Il<  at,  <in<l  I  'austic  Alkalis.  |  M.  F.ken- 
berg,  Stockholm.     Eng.  1'at.  16,541,  July  25,189 

The  improvements  claimed  are :  the  addition  of  fatty  acids 

of  wool-fat  to  petroleum  or  petroleum  distillates,  heating 
the  mixture  to  a  temperature  of  l-'03 — '.'OO0  C,  and  tl 
aiding  hydrates  of  alkalis  or  alkaline  earths,  or  by  dissolv- 
ing in  petroleum  or  petroleum  distillates  anhydrous  - 
previously  prepared  from  wool-fat.  fatty  acids,  and  alkalis 
or  alkaline  earths.  The  temperature  of  the  mixture  must 
not  be  below  I20°C.  during  the  addition  of  the  hydrates, 
and  the  fatty  acids  should  not  contain  any  glycerides.  From 
1  per  cent,  to  !  5  per  cent,  of  the  fatty  acids  may  be  added, 
according  to  the  consistency  required  in  the  resulting  pro- 
duct, which,  when  thus  prepared,  is  an  anhydrous, transparent, 
and  homogeneous  substance. — W.  P.  S. 


R.-COLOURINa  MATTERS  AND  DYES. 

Colours,  The  Examination  .;/'.  and  their  Appearance  mi'!.  •■ 
Artificial  Illuminants.     I).  I'aterson.     J.  Soc.  Dyers  ai 
Colonrists,  1896,  12,  191. 

The  artificial   illuminants,  arranged    according   to  their   re 
-1  eotive  colour-matching  qualities,  may  he  given  as  f 
— (1)  Magnesium  light  ;   (2)   electric  arc  light ;  (8)  "  Wels- 
baoh"  light;   (4)   acetylene  gas  and  lime    light;   (.">)  good 
oil  lamp,  coal-gas,  electric  glow  lamp,  candle-. 

The  modifications  of  hue  sen  under  artificial  light 
depend  upon  the  imparity  of  the  light  used  and  the  nature  of 
the  absorption  spectrum  given  by  the  colour.  There  are.  how- 
ever other  causes  which  affect,  in  a  very  slight  degree,  such 
changes  ;  these  are  dichroism  Andjluorescenct  possessed  by 
the  colours  themselves,  also  the  optical  properties  of  the 
fibres.  The  chemical  composition  of  the  fibre  docs  not 
appear  to  have  any  effect,  but  the  physical  or  optical 
structure  has  a  decided  influence  in  such  modifications 
of  hue.  Colours  dyed  on  a  fibre  ■'.''  good  lustre  and 
transparency,  such  as  silk,  C'hiua  grass,  or  tie  finer  qualities 
of  jute,  appear  brighter  and  more  enhanced,  and  of  richer 
quality,  in  artificial  lights. 

i  ..lours  which  to  the  eye  match  each  othei  closely,  yel 
present  different  absorption  spectra,  behave  differently  when 
viewed  iii  artificial  light  Colours  possessing  absolutely  the 
same  absorption  spectra  and  properties  behave  identically 
under  different  illuminants. 

The  chemical  constitution  of  the  colouring  matter,  it  is 
said,  in  no  way  affects  such  alterations  in  hue  in  artificial 
light, 

Colours,  though  obscured  in  combination  with  other 
colouring  matters,  still  preserve  their  individuality  of 
charactei  and  behaviour  towards  these  illuminants. — A.  S. 
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The  Fhthaleliis.     II.     K.  Meyer  and  H.  Meyer.     Ber.  29, 
2623—2626. 

In  a  previous  paper  (Her.  28,  1576;  this  Journal,  1895, 
860)  it  was  shown  that  the  hydroxyls  in  fluorescein  are 
symmetrically  placed,  and  in  the  present  paper  a  similar 
symmetrical  formula  is  proved  for  the  eosines.  Baeyer 
(Annalen,  183,  25)  has  already  shown  that  fluorescein  when 
treated  with  fused  potash  decomposes  into  resorcinol  and 
dihydroxybenzoylbenzoic  acid.  This  latter,  when  heated 
above  its  melting  point,  gives  off  phthalic  anhydride,  re- 
forming fluorescein.  The  reaction  takes  place  in  such  a 
way  that  one  molecule  of  dihydroxybenzoylbenzoic  acid 
splits  up  into  phthalic  anhydride  and  resorcinol,  and  the 
latter  then  combines  with  a  second  molecule  of  the  acid. 
This,  however,  affords  no  evidence  of  the  symmetrical 
constitution  of  fluorescein,  since  the  replacement  in  the 
resorcinol  molecule  could  take  place  either  o-  p-  to  both 
hydroxyls  or  between  them.  It  is,  however,  otherwise  with 
the  dibromodihydroxybenzoylbenzoic  acid  obtained  from 
eosine,  for  which  Heller  has  shown  that  the  substituents 
in  the  resorcinol  residue  have  the  followiug  positions, 
(OH).,.Br.:  =  l  :3:2:4,  and  thus  the  position  between  the 
hydroxyls  is  occupied.  If  therefore  eosine  can  be  obtained 
from  its  decomposition  product,  dibromodihydroxybenzoyl- 
benzoic acid,  as  fluorescein  is  from  the  non-brominated  acid, 
its  symmetrical  constitution  is  proved,  and  this  iva<  found 
to  be  the  case.  The  dibromodihydroxybenzoylbenzoic  acid 
was  obtained  by  heating  commercial  potassium  eosine  with 
twice  its  weight  of  50  per  cent,  caustic  soda  lye  to  140°  C. 
until  the  blue  colour  of  the  melt  changed  to  brown.  The 
whole  is  then  poured  into  ice-water,  and  slowly  neutralised 
at  a  low  temperature.  On  crystallisation  from  glacial  acetic 
acid  the  acid  melts  at  224  C.  When  heated  with  one-fifth 
its  weight  of  zinc  chloride  for  20  minutes  to  235° — 2  10°  C, 
it  gives  a  good  yield  (87  per  cent.)  of  eosine,  which  is 
identical  in  every  particular  with  the  substance  originally 
started  with.  A  red  by-product  which  on  reduction  and 
oxidation  gave  fluorescein  is  formed  simultaneously.  The 
reaction  expressing  the  formation  of  eosine  takes  place 
according  to  the  following  scheme  : — 
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and  since  the  phthalic  acid  residue  certainly  does  not  enter 
meta  to  the  hydroxy],  the  symmetrical  formula  for  eosine 
may  be  considered  as  fully  proved. — T.  A.  L. 


ThePhthaleins.  III.     II.  Meyer  and  H.  Meyer.     Ber.  29, 
2627—2640. 

The  authors,  in  continuation  of  their  work  on  hydroquinone 
phthalein,  have  examined  the  orcinolphthaleins  as  compared 
with  ordinary  fluorescein.  The  condensation  of  orcinol  with 
phthalic  anhydride  only  takes  place  in  presence  of  a  con- 
densing agent,  and  three  products  are  formed  which  have 
the  following  formul.e  : — 
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In  order  to  distinguish  these  three  products  it  is  proposed 
to  call  that  one  a  which  dissolves  iu  alkali  with  a  carmine- 
red  colour,  /3  the  one  which  is  soluble  in  alkali  with  a 
cherry-red  colour,  whilst  the  fluorescent  compound  is  termed 
y.  The  a  and  $  compounds  are  obtained  in  about  equal 
quantities  by  the  use  of  condensing  agents  such  as  sulphuric 
acid,  zinc  chloride,  tin  tetrachloride,  phosphorus  pentoxide, 
or  ferric  chloride,  whilst  a  relatively  larger  quantity  of  the 
7-isomeride  is  obtained  by  the  use  of  vitreous  phosphoric 
acid.  The  three  compounds  can  be  separated  by  their 
different  behaviour  to  alkalis.  The  a  product  is  insoluble 
in  ammonia  and  carbonates,  hut  soluble  in  potash  ;  the  0 
compound  is  soluble  in  carbonates,  but  not  in  ammonia  sesqui- 
carbonate  ;  whilst  y-orcinolphthalein  combines  with  ammonia 
vapour,  forming  an  easily  soluble  ammouium  salt,  although 
the  separation  by  these  methods  is  by  no  means  a  perfect 
one.  In  addition  to  orcinol  (dihydroxytoluene,  CH3:(OH),  = 
1:3:  .}),  the  following  compounds  have  been  examined 
regarding  their  behaviour  in  the  fluorescein  reaction.  Cres- 
orcinol  (dihvdroxy toluene,  CH3  :  (OH).,=  ]  :  2  :  4)  gives  on 
fusing  with  phthalic  anhydride  a  compound  analogous  to 
fluorescein,  which  is  converted  by  bromine  into  an  eosine. 
The  fluorescein  reaction  is  also  given  by  dihydroxytoluene 
(CH3  :  (OH);,  =  1:2:6),  by  dihvdroxy  -  m  -  xylene 
[(CH3).,  :  (OH)2  =1:3:2:4],  and  by  dihydroxv-o- 
xylene  [(CH3)2  :  (OH).,  =  1  :  2  :  3  :  5],  whilst  0-orcinol 
(dihydroxyxyleiie  (CH:i).  :  (OH)2  =  1:4:2:6)  does  not 
give  a  fluorescein  when  fused  with  phthalic  anhydride,  but 
in  presence  of  sulphuric  acid,  a  compound  similar  to  E. 
Fischer's  orcinolphthalein.  Di-iso-amyiresoieiuol  gives  no 
fluorescein,  whilst  wi-xylorcinol  [(CH,).," :  (  OH  ) ..  =  1 : 3 : 4 :  6] 
and  mesorcinol  [(CH3)3  :  (OH)„  =  1:3:5:2:4]  gives 
tarry  melts  with  phthalic  anhydride  alone;  in  presence  of 
sulphuric  acid  a  fluorescent  condensation  product  is 
obtained,  which,  however,  is  also  formed  in  the  absence  of 
phthalL-  anhydride.  Thus,  except  in  the  case  of  ^-orcinol, 
the  formation  of  fluorescein  has  been  observed  in  all  m- 
dihydroxybeuzeues  containing  free  positions  piua  to  one 
and  ortho  to  the  other  hydroxy!.  Certain  substituents 
appear  to  modify  or  entirely  remove  the  capability  of 
fluorescing,  aud  this  may  be  an  explanation  of  the  behaviour 
of  hydroquinone  phthalein,  which,  although  it  shows  no 
fluorescence,  must  undoubtedly  be  a  dihydroxyfluorane. 
The  experimental  part  of  the  paper  is  chiefly  concerned 
with  an  examination  of  the  properties  of  the  three  orcinol 
phthaleins,  which  can  be  separated  to  a  certain  extent,  as 
already  mentioned,  by  their  different  behaviour  to  alkalis'. 

a-Orcinolphthaleln  crystallises  from  glacial  acetic  acid  iu 
colourless  crystals.  The  product  has  very  feeble  acid  pro- 
perties, since  it  can  be  extracted  by  ether  from  its  solution 
in  very  dilute  caustic  potash.  When  brominated  in  glacial 
acetic  acid,  tetrabrom-a-orcinolphthalein  is  produced,  and 
separates  in  yellowish  needles,  soluble  in  caustic  soda  he 
with  a  violet  colour,  which  on  heating  turns  blue,  but 
returns  on  cooling.  Reduction  of  the  phthalein  with  caustic 
soda  lye  and  zinc  dust  yields  the  corresponding  phthalin 
(m.p.  256°  C'O,  which  gives  a  diacetate  melting  at  219    (  . 

P-Orcinolpkthalein  separates  either  in  brownish  needles 
or  orange  plates  from  alcohol.  It  yields  a  diacetate  melting 
at  228°  C,  and  a  dibeuzoate,  m.p.  245'  C,  and  when  reduced 
with  zinc  dust,  and  caustic  soda  lye  gives  a  ndiite  precipitate 
of  the  phthalin,  which  is  readily  oxidised  by  potassium 
ferricyanide  or  permanganate  to  the  phthalein.  Tetrabrom- 
5-orcinolphthalein  is  in  no  respect  a  dyestuff.  It  dissolves 
in  sodium  hydrate  or  carbonate  with  a  greenish-black  colour, 
which  in  very  dilute  solutions  is  dirty  red  by   transmitted' 
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light,  but  it  is  uot  acted  on  by  ammonia  vapour,  and  may 
therefore  be  easily  separated  from  its  isoinerides  by  this 
treatment. 

y-Orcinolphthalein  is  separated  by  means  of  the  action 
of  ammonia  vapour  on  the  crude  product  obtained  by  the 
action  of  phthalic  anhydride  <>n  "reined  in  presence  of 
phosphorus  pentoxide.  The  substance  dissolves  easily  in 
alcohol,  methyl  alcohol,  and  glacial  acetic  acid,  and  has  a 
great  similarity  to  fluorescein.  It  dissolves  in  caustic 
alkalis,  ammonia,  and  carbonates,  with  a  brown  colour  and 
a  green  fluorescence.  It  dyes  silk  yellow,  and  dissolves  on 
warming  in  sodium  phosphate  to  a  fluorescent  solution, 
which  is  not  decolorised  by  shaking  with  ether  (difference 
from  rf-orcmolphthalein).  When  boiled  with  acetic  anhy- 
dride it  forms  a  colourless  diacetate,  melting  at  208°  C, 
which  is  easih  hydrolysed.  Reduction  with  zinc  dust  and 
saustic  soda  lye  yields  a  colourless  phthalin,  whilst bromina- 
tion  in  acetic  acid  gives  tetrabom-7-orcinolphtiialein  nr 
homo-cosine.  This  substance  is  sparingly  soluble  in  all 
solvents,  but  separates  from  nitrobenzene  in  brownish 
prisms.  It  dissolves  readily  in  caustic  alkalis  and  in  car- 
bonates with  an  eosine-red  colour.  The  solutions  do  not 
fluoresce,  but  appear  yellowish-red  by  reflected  and  pink  by 
transmitted  light.  Silk  is  dyed  red  similar  to  eosine,  but 
'he  colour  is  not  so  strong.  When  heated  with  caustic 
soda  the  compound  is  decomposed  in  a  manner  evidently 
analogous  to  that  in  the  case  of  eosine  into  dibromoresorcinol 
and  dibromodihydroxybenzoylbenzoic  acid.  A  more 
characteristic  reaction  of  this  homo-eosiue  is  its  behaviour 
to  sodium  amalgam  and  water.  The  prolonged  action  of 
these  reagents,  just  as  in  the  ease  of  eosine,  produces  a 
colourless  solution  in  which  potassium  permanganate  gives 
a  brown  coloration  and  a  dark  green  fluorescence.  Hence, 
'like  eosine,  nascent  hydrogen  removes  bromine  and  produces 
a  phthalin T.  A.  L. 

Colouring  Mutters  occurring  in  Various  British  Plants. 
Part  I.  A.  G.  Perkin  and  J.  J.  Hummel,  l'roe.  Cbem. 
Soc.  1896,  [169],  185—186. 

Formerly  numerous  British  plants  were  employed  in 
dyeing,  and  at  present  in  remote  districts,  notably  the 
Highlands  of  Scotland,  some  are  still  used  for  this  purpose, 
Many  of  these  have  been  found  sufficiently  strong  in 
colouring  matter  to  warrant  their  chemical  examination. 

The  Colouring  Mutters  of  the  Yellow  Wallflowi  r, 
Cheiranthus  cheiri. — An  aqueous  extract  of  the  flowers 
when  digested  with  acid,  deposits  a  precipitate  of  colouring 
matter;  this  was  found  to  consist  1  if  two  substances  which 
could  be  separated  readily,  owing  to  the  difference  of  their 
solubilities  in  alcohol.  The  more  soluble  product,  which 
was  obtained  as  yellow  needles,  had  the  formula  C  ,1 1 ,,,'  I-, 
yielded  an  acetyl  compound,  I  ',  ,1 1  f  >-(  (  1 I ,(  >) , :  colourless 
needles,  111. p.  ISO — 191J:  when  decomposed  with  fused 
alkali,  protocatechuic  acid  and  phloroglucin  were  produced. 
It  was  found  to  be  quert  1  tin. 

Hi,  Sparingly  Soluble  Colouring  Matter,  I,,"!11:' 
minute  yellow  needles,  gave  an  acetyl  compound,  colourless 
needles,  melting  at  195  196  .  and  when  acted  upon  bv 
hydriodic  arid,  it  yielded  quercetin,  and  one  molecule  of 
methylic  iodide.  It  was  thus  a  quercelin  monomethyl  ether. 
Though  clos.K  resembling  rhamnetin,  it  is  not  identical 
with  it,  for  acetylrhamnetin  melts  at  184°— 185  ;  and  for 
it,  is  proposed  the  name  isorhamnetin. 

The  Colouring  Matter  in  White  Hawthorn  l> 
1  '  tagus  oxycantha,  was  obtained  as  yellov,  needles  having 
the  formula  t',11,,,1'-.  It-  acetyl  compound,  colourless 
needles,  melted  at  189" — 191  ,  and  when  fused  with  alkali, 
phloroglucin  and  protocatechuic  acid  were  formed.  There 
1  no  doubt  as  to  its  identity  with  quercetin.  It  is 
most  probable  thai  these  colouring  matters  exist  in  the 
ibove  plants  as  glucosides.  Tins  point  will  be  studied  al 
a  later  date. 

Natural  Yellow  Colouring  Matters,  Acid  Compounds  of. 
I'm/    II.     A.  G.   Perkin.      Proc.    Chem.    Soc 

{169],  167—168. 

In  a    previous   communication   by  Perkin  and    Pate  (this 

Journal,  1895,  "45),  it  was  shown   that   when  treated    with 
.mineral   acids  in    presence  of   acetic    acid,  quercetin,  rham- 


netin, rhamnazin,  fisetiu,  and  morin,  yielded  crystalline 
compounds,  the  formula  of  which  is  generally  represented 
as  an  addition  producl  of  one  molecule  of  acid  to  one 
molecule  of  colouring  matter.  It  has  since  been  -hown 
that  luteolin  and  myncetin  behave  similarly,  and  there  can 
be   little  doubt    that  all   these  colouring  matters   belong  to 

,  the  so-called  quercetin  group.  In  this  paper  certain  of 
these  compound-  not  previously  examined  are  described, 
viz.:  Quercetin  hydrochloride,  Cl5H10O- .  HOI ;  inorin  hydri- 
odide,  CiSH10O7.HIi  and  luteolin  hydriodide,  1  ,  1 1  < »,,  F 1 1 . 
It  is  also  shown  that  whereas  quercetin   tetramethyl  ether 

I  resemble-  the  monomethyl  ether  of  rhamnetin  in  reacting 
with  sulphuric  acid,  and  not  with  the  haloid  acids,  dibromo- 
quercetin  and  tetrabromo-morin  yield  no  compounds  with 
mineral  acid-.  The  other  known  members  of  the  quercetin 
Beries  are  dioxyflavone  (Eriedlander  and  Knit.  Ber.  1896, 
878)  and  chrysiu,  the  colouring  matter  of  poplar  buds. 
The  former  has  been  shown  by  it-  discoverers  to  yield  acid 
compounds,  but.  on  examination,  the  latter  was  found  to  be 
devoid  of   this    property.     Various   member-  of  the  ketone 

i  group  (gallacetophenone,  alizarin,  and  raaclurin),  of  the 
xanthone  group  (gentisin,  euxanthone,  datiscetiu),  and  of 
the  anthraquinone  group,  were  examined  in  this  respect, 
but  yielded  no  compounds  with  mineral  acids.  Catechin 
and  kinoin  also,  the  latter  a  constituent  of  malabar  kino, 
did  not  react. 

For  the  constitution  of  the  acid  compounds  two  schemes 
are  put  forward,  the  first  a  similar  one  to  that  suggested 
by  Nietzki  and  Schrdber  (Her.  1895,  50)  for  the  phthaleln 
salts,  and  a  second  depending  upon  the  saturation  of  the 
ethylene  bond  in  the  7-pyrone  ring. 

It  is  considered  probable  that  this  reation  is  characteristic 
of  the  quercetin  group,  and  will  thus  be  of  service  for 
distinguishing  its  members  from  the  other  classes  of  non- 
nitrogenous,  yellow,  mordant  dyestuffs  which  are  at  present 
known  to  exi-t. 

Acid  Magenta  ami  Schiffs  Reaction.     I..  Lefevre.     Bull. 
Soc.  Chim.  15,   U69. 

See  under  XXIII.,  page  1122. 

Benzene  Sulphinic  Acid:  A  New  Reagent.  [Presence 
of  Quinone  anrl  Quinonoid  Groups.  '  1 1.  Ilinsberg  and 
A.  Himmelschein.      15  r.  1896,  29,  2019. 

See  under  XXIII.,  page  922. 

PATENTS. 

Dyestuffs   [Yellow,   Brown,  and  Black] for   Cotton,    The 
Manufacture  an, I  Production  >f.    II.  E.  Newton,  London. 
From   "The  Farbenfabriken  vormals  F.  Bayi 
Elberfeld,  Germany,     ling.  Pat.  22.ti7.  Nov.  23,  1895. 
Cotton  colouring  matters  have    been   obtained    bv  heating 
sulphur   and    alkaline    sulphides    together    with   amidosul- 
phonic    acids    or    nitrosulphonic    acids,    amido     or    nitro- 
hydroxysulphonic  acid-,  hydroxy-   or   dihydroxysnlphonie 
acids  of  the  benzene  or  naphthalene  series.      In  the  present 
specification    these   SUlphonic     acid-    may    be    replaced    by 
carboxylic  acid  derivatives  or  l>\  the  simple  hydroxy  deri- 
vative-  of  the   benzene   or   naphthalene   series,    - 
phenol,  the  cresols,   xylenols,   resorcinol,  its    isomers  and 
homologues,  a-  and  S  naphthol,  dihydroxynaphthah  n 

the  like.     Tl el. Miring    matters  dye   unuiordanted 

from  ycliow ,  through  brow  n  andjolive-green,  to  grej  ish-black 

and  deep   black,  not   only  from  bet  bat  also  1 cold  baths, 

and  give  shades  fast  to  tight,  alkali-,  acid-,  washing,  and 

fulling.     For  example,  a  mixture  of  1  kilo  .-: 

acid,  2  kilos,  of  sulphur,  and   6  kilos,  of  sodium   sulphide 

-    1    '.'II  .1  I  1    i-   heated    in    an    od  bath    to   160°  I 
constant  agitation.     The  "nit   at  tirst  Froths  violent!  > 

when  this  has  subsided,  the  temperature  is  slowlj  rai  I  t> 
alionl  2j(l "'(.'..  which  is  maintained  for  about  3  -I 
When  cold,  the  melt  is  dissolved,  together  with  ".  kil 
-odium  sulphide,  in  hoi  water,  tillered,  and  evaporated  to 
dryness.  The  greenish-black  mass  produced,  can  be  em- 
ployed  din  etlj  F01  dyeing,  and  cotton  kept  for  several  hours 
in  a  cold -aqueous  solution  of  it  become-  dyed  a  greenish- 
black.  An  analogous  method  may  be  employed  for 
obtaining   a    dyestufi    from    crude    cresol.       A    mixture  of 
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l  kilo,  of  crude  tit-sol,  1  kilo,  of  sulphur,  aud  1-4  kilos,  of 
caustic  soda-lye  (sp.  gr.  1  -355)  is  heated  under  an  inverted 
condenser  on  a  water-bath  until  the  melt  has  become 
uniform.  It  is  then  heated  in  an  oil-bath  for  4  hours  to 
170°  C.,  and  for  a  further  4  hours  to  250°  C.  (temperature 
of  the  oil  in  each  case).  The  melt  may  then  be  used  directly 
for  dyeing,  and  it  gives  in  a  cold  bath,  together  with  a  little 
sodium  sulphide,  dark  brown  or  brownish-black  shades  on 
unmordanted  cotton  fast  to  alkalis,  acids,  washing,  and  light. 
Instead  of  using  the  melt  directly,  it  may  be  dissolved  iu 
10  litres  of  water,  filtered,  and  the  dyestuff  salted  out.  On 
drying,  it,  then  forms  a  greyish-black  powder,  which  dissolves 
easily  in  water  and  turns  blue  on  the  addition  of  an 
alkaline  sulphide.  One  kilo,  of  i8-naphthol  is  heated  on 
the  water-bath  under  a  reflux  condenser,  with  2  kilos,  of 
sulphur  and  5  kilos,  of  sodium  sulphide  until  a  uniform 
melt  is  obtained.  The  temperature  is  then  raised  by  means 
of  an  oil-bath,  first  to  160°  C.  aud  afterwards  to  200°  C, 
where  it  is  maintained  for  2 — 3  hours  with  constant  agita- 
tion. When  cold,  the  melt  is  dissolved  in  hot  water, 
filtered,  and  evaporated  to  dryness.  The  brownish-black 
mass  obtained  may  be  readily  powdered,  and  dyes  unmor- 
danted cotton  brown  from  a  hot  bath  containing  soap  and 
potassium  carbonate,  and  a  deep  brown-black  from  a  cold 
bath  in  presence  of  an  alkaline  sulphide.  Under  similar 
treatment,  a-naphthol  gives  a  greyish-black  and  2.3'-  or 
2.2' -  dihydroxynaphthalene  give  dark -black  colouring 
matters. — T.  A.  L. 

Basic  Bin,:  ]Jr  stuffs,  Manufacturi  of.  O.  Imray,  Lon- 
don. From  •'  The  Farbwerke  vormals  Meister,  Lucius, 
and  Bruiting,"  Hochst  a  M.,  Germany.  Eug.  Pat.  23,853, 
Dec.  12.  1895. 
The  process  consists  in  heating  together  under  pressure 
in  an  indifferent  solvent,  a  safranine  together  with  an 
aromatic  diamine.  The  most  valuable  colouring  matters 
thus  obtained  have  been  those  produced  from  a  safranine 
containing  an  alkylated  nitrogen  and  diaruidodiphenvlme- 
thane,  diamidoditolvlmethane,  diamidodixylylmethane,  and 
p-  and  m-phenylenediamine.  An  autoclave,  provided  with 
an  agitator,  is  charged  with  50  kilos,  of  dimethylsafranine 
(from  dimethyl-p-phenylenediamine  and  aniline),  25  kilos. 
of  diamidodiphenvlmethane,  and  250  litres  of  water,  and 
heated  for  4—6  hours  at  180J  C.  until  the  reddish-violet 
safranine  colour  has  disappeared.  More  water  and  the 
necessary  quantity  of  hydrochloric  acid  are  then  added,  when 
the  whole  melt  dissolves  up.  The  dyestuff  may  be  precipi- 
tated with  salt  and  zinc  chloride,  when  it  forms  a  black 
sandy  powder,  which  dissolves  easily  in  water  with  a  blue 
colour.  Sodium  carbonate  or  acetate  precipitate  the  violet- 
red  base,  and  sulphuric  or  hydrochloric  acid  also  precipitate 
the  dyestuff.  The  solution  in  concentrated  sulphuric  acid 
is  green,  which  turns  blue  on  dilution  with  water.  By  heat- 
ing in  the  same  manner  as  above  50  kilos,  of  dimethyl- 
safranine with  3U0  litres  of  an  aqueous  solution  containing 
25  kilos,  of  p-phenvlenediamine,  a  similar  colouring  matter 
i-  obtained,  which,  however,  gives  a  pure  blue,  and  not  a 
reddish-violet,  when  its  solution  is  precipitated  with  alkalis. 
The  condensation  can  also  take  place  in  alcoholic  solution, 
the  alcohol  being  distilled  off  previous  to  the  separation 
of  the  dyestuff.— T.  A.  L. 

Colouring  Matters  [Cotton  Yellow"],  Impts.  m  the  Manu- 
facture of.  H.  H.  Lake,  London.  From  K.  Oehler, 
Offenbach-on-the-Maiue,  Germany.  Eng.  Pat.  1331, 
Jan.  18,  1896. 

This  colouring  matter,  which  dy-es  unmordanted  cotton 
yellow,  is  a  derivative  of  tolvlene  diamine  sulphonic  acid 
£CH3  :  NIL  :  S03H  :  NIL  =  1:2:4:8]  and  nitro-m- 
phenylenediamiue,  and  is  obtained  according  to  the  following 
process.  A  solution  containing  11 '2  kilos,  of  the  sodium 
■salt  of  the  above-mentioned  tolylene  diamine  sulphonic 
acid  together  with  6-9  kilos,  of  sodium  nitrite  in  500  litres 
of  cold  water  is  poured  into  an  ice-cold  dilute  solution 
containing  50  kilos,  of  hydrochloric  aciil  of  22- 5  B.  When 
the  nitrite  has  all  been  taken  up,  the  liquor  is  poured  into 
a  solution  cf  15*5  kilos,  of  nitro-m-phenylene  diamine  "in 
the  calculated  quantity  of  strong  diluted  muriatic  acid," 
svhen   an   orange    precipitate   is   at   once   formed.      After 


standing  24  hours,  the  whole  is  heated  to  boiling  and  the 
dyestuff  acid  is  converted  into  its  sodium  salt  by  the 
addition  of  35  kilos,  of  sodium  carbonate,  after  which  it  is 
salted  out  and  dried.  It  forms  a  light  brown  powder, 
soluble  in  water  to  a  yellow  solution,  which  gives  a  gelatinous 
yellowish  precipitate  on  the  addition  of  an  acid.  The 
colouring  matter  gives  clear  yellow  shades  on  unmordanted 
cotton,  whilst  by  employing  an  acetic  acid  solution  in  the 
above  process  very  much  paler  shades  can  be  obtained. 

— T.  a.  l. 

Colouring  Matters  of  the  ~Rho3.am.ine  and  Rhodol  Groups, 

/  Manufacture  of.  O.  Imray,  Loudon.  From  "The 
Society  of  Chemical  Industry  in  Basle,"  Basle.  Switzer- 
land.    Eng.  Pat.  19,516,  Sept.  3,  1896. 

I.v  the  preparation  of  rhodamine  sulphonic  acids  it  is  the 
o-tolyl  derivatives  which  are  the  most  valuable.     Hitherto 
it  has  been  impossible  to  obtain  a  remunerative  yield  of  a 
sufficiently  pure  product.     The  patentees  have  discovered  a 
method  of  separating  a  phthalic  derivative  of  m-oxypheuyl- 
o-tolylamine  which  can  be  applied  for  the  preparation  of  a 
whole   series   of   o-tolylrhodamines.      When    m-oxypheuyl- 
o-tolylamine  is  heated  with  phthalic  anhydride  it  is  observed 
that   the    melt,   which   at    first    is    fluid,    thickens   towards 
120° — 130°   C.      If,   when    this   takes   place,   the    melt   be 
cooled  and  extracted  with  alcohol,  the  residue  consists  of 
the  condensation  product  (consisting  of  equivalent  quantities 
of  phthalic   anhydride   and    »i  -oxyphenyl-  0-  tolylamine), 
which   forms   minute   greenish-yellow   tablets.      The    new 
compound  is  sparingly  soluble  in  ordinary  organic  solvents 
and  is  insoluble  in  dilute  mineral  acids,  but  dissolves  easily 
in  alkalis.     It   turns  violet  when    heated   to   180°   C.  and 
melts   above   200     C.    with   complete   decomposition.     On 
fusing   with  resorcinol   or  other  products  employed  iu  the 
production    of    rhodamines,   reaction    readily  takes   place, 
forming  o-tolylrhodol  and   o-tolylrhodamine.      These   pro- 
ducts   can   be   very  readily  sulphonated   by   heating   with 
80   per  cent,   sulphuric  acid  on   the   water-bath,  and  yield 
rhodamines  soluble  in  water,  which  dye  wool  and  silk  evenly 
from  an  acid  bath  violet-red   to   reddish-viol,  t  shades   fast 
to  air  and  light.      The  following  examples  give  the  quantities 
employed.     A  mixture  of  17-5  kilos,  of  the  condensation 
product,  5-5  kilos,  of  resorcinol,  and  15  kilos,  of  potassium 
bisulphate,  is  heated  with  constant  agitation  to  170° — 175°C. 
for  about  one  hour   until  the   melt  thickens.     On  coolinf, 
it  forms   a   brittle  vitreous  mass,  which,  after  pulverisation, 
is  extracted   first   with   water  and  afterwards  with  toluene. 
The  resultant  residue  when  ground  forms  a  browu  powder 
and  consists  of  the  sulphate  of  o-tolylrhodol.     (According 
to  Ger.  Pat.  54,684  "  rhodol  "  is  the  simplest  rhodamine  iu 
which  an  amido  group  has  been  replaced  by  hydroxy!)      In 
a  similar  manner  the  sulphate  of  o-tolvlhomorhodamiue  is 
obtained  by  heating  together  17-5  kilos,  of  the  condensation 
product,  6-2  kilos,  of  o-amido-p-cresol — 

(CH3  :  NIL  :  OH  =   1  :  2  :  4), 

and  15  kilos,  of  potassium  bisulphate  to  190°  C.  until  a 
fluid  melt  is  obtained,  when  it  is  allowed  to  fall  to 
180° — 183°  C.  and  kept  at  this  temperature  for  one  hour, 
being  subsequently  worked  up  as  above.  The  sulphonation 
is  carried  out  as  follows  : — I  kilo,  of  o-tolylrhodol  sulphate 
is  dissolved  in  5  kilos,  of  sulphuric  acid  (66°  B.),  and 
heated  to  45" — 50u  C.  until  a  sample  is  completely  soluble 
in  sodium  carbonate  solution.  The  melt  is  then  run  into 
90  litres  of  water  and  the  sulphonic  acid  filtered  off. 
After  washing,  to  remove  the  greater  part  of  the  sulphuric 
acid,  it  is  dissolved  in  sodium  carbonate  solution,  and  the 
sodium  salt  of  o-tolylrhodol  sulphonic  acid  is  salted  out. 
The  brilliant  brown  powder  obtaini  d  is  readily  soluble  in 
water,  and  dyes  wool  and  silk  reddish-violet  from  an  acid 
bath.  Iu  a  similar  manner  dimethyl-o-toiylrhodamine 
sulphate  (from  dimethyl-m-arnidophenol  and  the  condensa- 
tion product)  is  converted  into  a  sulphonic  acid  by  heatiug 
with  10  times  its  weight  of  SO  per  cent,  sulphuric  acid  for 
4 — 5  hours  on  the  water-bath.  The  sulphonation  can  also 
be  effected  by  means  of  fuming  sulphuric  acid,  but  in  this 
case  at  a  temperature  of  0 — 5  C.  A  table  is  appended  to 
the  specification  giving  reactions  of  the  various  rhcdols  aud 
rhodamines  obtained  by  the  methods  described. — T.  A,  .'.. 
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Y -TEXTILES  :  COTTON,  WOOL.  SILK,  Etc. 

Cotton,  .1  New   Process  fir   the   Production  of  Silk-like 
Gloss  on.    H.  Lange.     Farter  Zeit.  7,  4-11 — 142. 

In  the  well-known  mercerising  process,  the  cotton  contracts 
by  about  17  per  cent,  of  its  original  length,  and  after  the 
treatment  with  caustic  soda  and  washing  with  water,  it  is 
not  possible  by  stretching  to  restore  the  fibre  to  its  former 
length.  According,  however,  to  a  patent  of  Messrs.  Thomas 
and  Prevost,  of  Crefeld,  if  the  cotton  be  kept  in  a  stretched 
condition  during  the  mercerising  process,  or  if  it  be  stretched 
alter  the  treatment  with  caustic  soda  and  before  washing, 
the  yarn  or  fabric  may  not  only  be  caused  to  retain  its 
original  length,  but  the  cotton  acquires  at  the  same  time  a 
lustrous  appearance  similar  to  that  of  ehappe  silk.  Cotton 
thus  treated  is  inferior  in  tenacity  to  mercerised  but  superior 
to  unmercerised  cotton,  and  in  power  of  attraction  for 
colouring  matters  it  also  occupies  an  intermediate  place. 
When  examined  microscopically,  the  fibres  appear  round 
aud  perfectly  transparent. — 11.  B.  B. 

Waterproofing  of  Fabrics,  Fibres,  and  Paper  by  means  of 
Formaldehyde.  Leipziger  Father  u.  Zeugdrucker  Zeit. 
45,484. 

\«  i  ordijjg  to  Ger.  Pat.  88,114,  Sept.  -Jt,  1893,  Chemische 
Fubrik  aut'  Actien  vormals  E.  Sobering,  Berlin,  textile 
fabrics  or  paper,  &e.,  are  saturated  with  gum  or  gelatin 
solution,  and  then  subjected  to  the  action  of  gaseous  or 
dissolved  formaldehyde.  The  gelatin  becomes  insoluble  in 
hot  water  and  forms  an  impervious  elastic  coating.  Sub- 
stitutes for  gutta-percha  paper  for  antiseptic  bandages  may 
thus  be  prepared. — R.  1!.  B. 

New  Process  of  Hit  ting  Flax  and  Hemp.    U.S.  Cons. 

liens.,  Oct.  1896.  295. 

At  a  meeting  of  the  Flax  Supply  Association  of  Belfast, 
held  on  July  29  last,  a  paper  on  an  improved  system  of 
retting  Sax  and  hemp,  the  invention  of  Messrs.  Loppens 
and  De  Swarte,  was  read,  in  which  it  was  claimed  that 
by  a  simple  arrangement  of  apparatus,  the  virtues  of  the 
system  of  steeping  flax  in  the  River  Lys,  which  had 
hitherto  been  supposed  to  belong  to  that  river  alone,  could 
be  extended  indefinitely.  Any  water  free  from  a  mixture  of 
lime  or  iron  could  be  made  as  efficient  as  the  waters  of  the 
Lys. 

The  new  process  has  been  at  work  two  years,  and  flax 
retted  thereby  has  been  regularly  sold  in  the  market  of 
Courtrai,  Belgium. 

The  following  is  an  abstract  of  the  system  : — 
It  appears  that  the  retting  tanks  are  made  up  of  two 
principal  parts,  the  upper  and  the  lower,  separated  from 
each  other  by  an  open  floor.  On  the  walls  of  the  upper 
part,  means  are  provided  for  keeping  the  flax  straw  suitably 
submerged  by  crossbeams,  working  in  vertical  slides,  and 
capable  of  being  fixed  at  any  required  height.  In  the  lower 
part  of  the  tank  the  inlet  is  provided  just  under  the  open 
floor,  and  the  outlet  at  the  floor  proper.  The  flax  straw 
is  tied  up  in  double  sheaves,  the  root  end  of  one  half  being 
placed  alongside  the  top  end  of  the  other,  and  so  approxi- 
mately cylindrical  in  shape;  these  sheaves  are  placed  in  a 
vertical  position  on  the  open  floor,  moderately  tight,  and  as 
regularly  as  possible  ;  ordinary  straw  i-  then  spread  over  the 
top  to  keep  off  dust  or  the  effects  of  the  weather,  and  boards 
are  placed  on  this  to  equalise  the  pressure  ofthe  crossbeams, 
which  are  fixed  so  as  t..  insure  the  straw  being  suitably  sub- 
merged when  the  tank  is  full  and  working.  The  tank  is 
then  tilled  bj  opening  the  inlet  and  closing  the  outlet,  and, 

a-  the  level  of  the  water  rises,  the  straw  rises  also,  till  it  is 
stopped  by  the  crossbeams,  where  it  remains  motionless, 
pressing  upwards  till  the  time  more  or  less.  The  inlet  and 
outlet  taps  are  then  regulatl  d  80  as  to  maintain  the  water  at 
the  right  level  and  insure  it<  being  often  enough  changed. 
The  changes  which  occur  in  the  retting  mass  may  beset  down 
follows  : — Tiie  water  surrounding  the  stalks  dissolves 
various  vegetable  substances,. some  of  which  are  naturally 
soluble,  while  others  becorj  I    the  action  ot  fermen- 


tation. Thin  streamlets  of  heavy  juices  are  thus  formed 
which  flow  down  the  stalks  anil  slowly  cro--^  the  layer  of 
fresh  water  below  the  retting  mass,  and  this  without  mixing 
with  it,  owing  to  the  extreme  slowness  of  the  motion;  on 
the  bottom  of  the  tank  they  then  form  a  layer  of  dirty  and 
denser  water,  which  runs  off  by  the  outlet,  while,  at  the 
same  time,  the  fresh  w  titer  just  above  it  works  its  way  up 
through  the  retting  straw,  also  in  the  form  id'  thin  stream- 
lets, which  take  the  place  of  the  descending  ones.  This 
circulation,  consisting  in  the  natural  fall  of  heavy  juices  anil 
the  corresponding  rise  of  fresh  water,  takes  place  uniformly 
and  to  the  exclusion  of  every  other  with  equal  facility  in 
every  part  of  the  retting  mas-,  owing  to  the  vertical  position 
of  the  stock-  and  the  equal  pressure  all  over  tin-  tank.  The 
principal  advantages  which  may  he  expected  to  be  derived 
from  the  system  are  the  following  : — ( 1 )  The  possibility  of 
natural  retting  in  running  water — that  is  to  say.  the  best  i 
(2)  the  greatest  uniformity  obtainable  in  retting  ;  I 
yield  of  fibre  than  any  other  system;  (4)  the  tesalts  are 
certain  and  invariable;  (.",)  it  save-  labour;  (5)  it  limits 
the  water  consumption  to  what  is  strictly  necessary  to 
natural  fermentation  ;  (7)  full  benefit  is  derived  from  the 
water  used  in  retting;  (8)  rivers  are  not  contaminated  -T 
and  (9)  it  is  suitable  for  every  part  of  the  world  where  flax 
or  hemp  is  cultivated. 

The  association  considered  this  method  of  steeping  flax 
so  important  that  a  committee  was  appointed  to  confer 
with  the  patentees  and  ascertain  from  them  on  what  terms 
they  would  be  prepared  to  grant  a  license  for  the  use  of 
their  patent  ill  Ireland,  and  report  to  a  joint  committee 
appointed  by  the  Irish  Land  Commission  for  the  improve- 
ment of  the  culture  of  flax. 

Weighting  in  Silk  Yarn,  The  Quantitativi  Estimation  "/■ 
Herzfeld.  Leipziger  Ffirber  u.  Zeugdrucker  Zeit.  45, 
Is.,. 

See  under  XXIII.,  page  923. 

PATENT. 

Cotton  Waste  or  other  Fibrous  or  Textili  Material,  Impts, 
in  Cleaning  or  Removing  Greast  from,  and  in  Apparatus 
then  tor,  and  for  Recovering  the  Solvents.  ,1.  W. 
Mitchell,  Kawteiistall.     Eng.  Bat.  28,429,  Dec.  6,  1895. 

This  invention  relates  to  the  bleaching  and  scouring  of 
cotton  waste  that  has  been  used  for  the  cleaning  of  ma- 
chinery, the  oil  being  removed  by  means  of  volatile 
solvents  such  as  "  benzene,"  both  oil  aud  solvent  being 
recovered. 

The    apparatus    consists    of    a    kier    A.    mounted     upon 

ti lions  1!.  upon  which  it  is  caused   to    rotate  by  suitable 

gearing,  such  as  the  spur  wheel  C  on  one  trunnion,  and  tbi 
pinion  C  driven   from  the    pulleys  i)  by  the   bevel  wheel-  d, 

worm  (not  shown),  and  worm  wheel  F.   Through  each  of  the 

trunnions  B  i-  passed  a  pipe  E  and  ( .  i  espectively,  terminating 
inside  the  kier,  one  at   the  top  and  the  other  at  the  bottom, 

in  pipes y and  g.  To  the  tube  V  are  connected  three  branch 
pipes,  of  which  X,  leads  to  the  still  M,  K  to  the  reservoir 
containing  "any  suitable  scouring  liquor,"  and  II  (not 
shown)  serve-  a-  a  supply  of  steam.  The  tube  Q  at  the 
other  trunnion  is  connected  by  mean-  of  the  pipe  N  with 
the  condenser  O.  Each  of  these  pipes  is  provided  with 
suitable  valves  or  stop  cocks.  The  still  M  is  com 
with  the  condenser  1',  and  the  condenser-  are  respectively 
connected  with  the  tanks  B  and  s  (of  which  the  latter  only 
i-  shown)  by  the  pipes  o  and  /». 

The  still  M,  which  is    heated  "  by   a  steam    coil   or    other 

suitable  means,"  and  the  condenser  P  are  so  arranged  that  a 

continuous  circulation  ofthe  "  benzene  "or  other  solvent  can 
be  carried  on  through  the  kin-  A.  being  pumped  in  through 
the  tube  G,  and  back  through  the  still  M,  and  condenser  I'. 
io  the  store  lank  R  (on  the  other  side  of  S,  and  not  shown), 
from  which  it  is  again  pumped  into  the  kier. 

The  operation  is  as  follows: — The  greasy  waste  is  put 
into  the  kier  A,  which  is  then  caused  to  rotate  slowly.  The 
solvent  is  pumped  into  the  kier  through  pipe  G,  until  it 
overflow-  through  pipe  I.,  into  the  still  M.  until  the  solvent 
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runs  off  nearly  clear.  The  solvent  is  recovered  from  the 
oil  in  the  still  M  by  distillation,  the  vapours  being  passed 
through  condenser  1',  and  thence  through  the  pipe  p  to  the 


tank  R  (not  visible).  Steam  is  then  admitted  into  the  kierto 
vaporise  the  solvent  remaining  in  the  material,  the  vapours 
being  passed  through  the  condenser  O  to  the  storage  tank  S . 


rrr^ 
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"  A  suitable  lye  or  scouring  liquor  "  is  then  pumped  into  the 
kier  through  branch  pipe  K,  and  "  the  material  boiled  until 
the  operation  is  completed." — I.  S. 

YL— DYEING,  CALICO  PRINTING,  PAPER- 
STAINING,  AND  BLEACHING. 

Leather,  The  Dyeing  of,  for  Shoes.     H.  Burgess.     J.   Soc. 

livers  and  Co'lourists,  1890,  12,  207. 
Brown  shoe  leather,  for  which  a  largely  increased  demand 
has  been  evident  for  the  last  few  years,  is  manufactured 
principally  from  calf  skin  for  the  better  article,  and  from 
sheep  skin  for  the  inferior.  Sheep  skius  are  largely  imported 
from  Australia  and  New  Zealand,  already  tanned,  the  tanning 
agent  being  the  bark  of  the  various  species  of  acacia, 
natives  of  Australia,  which  contain  the  deep  red  mimo- 
tannic  acid,  and  consequently  the  tannage  is  of  a  reddish- 
tint  ;  these  skins  are  capable  of  being  beautifully  dyed. 

In  preparing  tanned  calf  skins  for  dyeing,  the  large 
quantity  of  ellagie  acid  ("bloom"),  which  is  almost  in- 
variably precipitated  during  the  tanning  process,  and  which 
becomes  intimately  mixed  with  the  fibres  of  the  skin,  must 
be  removed,  or  very  poor  shades  will  result.  The  goods 
are  first  shaved  down  to  the  required  substance,  and  are 
then  agitated  with  warm  water  in  a  revolving  drum  to 
break  and  soften  them,  this  operation  also  removing  a 
portion  of  the  "  bloom."  The  skins  are  then  placed  on  a 
marble  slab,  and  each  one  knocked  out  perfectly  flat  and 
level,  the  grain  of  the  skin  being  smoothed  out  until  it 
presents  an  even  surface.  The  grain  of  the  skin  is 
then    scoured    with    a    kind    of    brass    brush,    and     the 


"  smoothing  -  out  "  process  repeated,  thus  removing  the 
remainder  of  the  "bloom"  from  the  skin.  The  skins  are 
then  treated  with  a  ver}-  weak,  warm  solution  of  soda 
crystals  to  remove  surface  grease,  then  with  sulphuric  acid 
of  about  0'75  per  cent,  strength,  and  finally  with  water 
until  they  no  longer  taste  acid,  or,  if  to  be  dyed  with  acid 
colouring  matters,  only  slightly  so.  After  draining,  the 
skins  are  smoothed  out  on  the  grain  side,  and  are  then 
placed  flesh  side  together  in  pairs,  ready  for  the  dye-bath 

Owing  to  the  great  difference  in  weight  of  similar-sized 
skins,  and  to  the  fact  that  only  the  grain  side  of  the  skin 
must  necessarily  be  dyed,  it  is  impossible  to  calculate  per- 
centages of  colouring  matter  simply  to  weight  of  skins  ;  the 
correct  proportions  are  only  to  be  learnt  by  experience. 
The  acid  colouring  matters  are  so  easily  applied  to  leather, 
and  the  results  are  so  satisfactory,  that  the}'  are  to  a  large 
extent  replacing  other  classes  of  colouring  matters.  The 
goods  are  entered  into  the  bath  at  the  maximum  temperature 
(about  112  F.),  and  the  bath  allowed  to  cool  slowly.  The 
goods  are  turned  over  by  hand  in  the  dye  bath,  care  being 
taken  that  no  single  pair  shall  remain  long  at  the  bottom  of 
the  pile.  To  effect  a  saving  of  labour,  the  skins  may  be 
dyed  in  large  paddles  or  reels,  but  a  certain  amount  of 
colouring  matter  is  wasted  by  being  absorbed  on  the  flesh 
side  of  the  skins  ;  also  the  variety  of  shades  obtained  is 
greater,  skin  for  skin,  than  when  the  first  method  is  used. 

With  the  following  three  colours,  viz.,  Azo  Flavin  H  S, 
Fast  Brown,  and  Blue  Black  (Induline).  almost  any  shade 
of  brown  required  for  shoe  purposes  may  be  obtained. 

Eight  parts  of  Azo  Flavin  and  0-5  part  of  Fast  Brown 
produced  a  light  Russia  brown  shade. 
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Four  parts  of  Azo  Flavin,  1  part  of  Fast  Brown,  ami 
0'5  part  of  Iilue-lllack  produce  a  medium  shade  of  brown. 

Four  parts  of  Azo  Flavin  anil  2  parts  of  Fast  Brown 
produci  a  red-brown. 

To  produce  a  chocolate  or  dark  brown,  1  part  of  Bine- 
Black  and  l  pari  of  Fast  Brown  are  first  applied  to  the 
skins;  afterwards  to  the  same  bath  is  added  a  mixture  of 
•1  parts  of  Azo  Flavin  and  1  part  of  Fast  Brown. — A.  S. 

Cotton,  Bleach  ing  of,  by  means  of  Electrolytically  prepared 
Solutions.  II.  Wartner.  Leipziger  Father  u.  Zeug- 
drucker Zeit.  45,  .149—451. 

Uii  mm,  with  considerable  difficulties  in  the  industrial 
application  of  the  electric  bleaching  process,  A.  Vogelsang, 
of  Dresden,  has  recently  devised  improved  apparatus  with 
which  he  is  said  to  have  achieved  perfectly  satisfactory 
results. 

The  cotton  yarn  should  be  closely  packed  in  very  concen- 
trated liquors  prepared  in  a  vessel  (the  electrolyser)  through 
which  flows  a  solution  ..f  rock  >alt,  while  at  the  same  time 
an  electric  current  from  a  dynamo  machine  circulates  through 
the  liquid.  The  bleaching  liquid  obtained  in  this  manner  is 
kept  in  closed  vessels  until  required  for  use.  The  advantage  - 
of  the  electric  bleach  are  thorough  and  even  bleaching, 
and,  compared  with  the  use  of  bleachiDg  powder,  less 
liability  to  tender  the  cotton,  and  decreased  cost  Although 
the  initial  expenditure  is  somewhat  great,  the  cost  of  working 
is  low,  and  at  present  prices  a  bleacher  could  recoup  hirasi  If 
in  two  years  for  his  original  outlay.  The  cost  of  the 
necessary  plant,  exclusive  of  buildings,  is  about  425/.,  made 
up  as  follows  :  —  Electrolyser,  180Z. ;  vessels  for  boiling  and 
bleaching,  each  to  bold  1,500  lb.,  complete  with  pump,  7 5 J.  ; 
dynamo  machine,  which  can  also  be  used  for  electric 
lighting  purposes.  45?.  ■  squeezing  rollers  or  hydro- 
extractor,  :>0/.  ;  «ashiug  machine,  75/.;  various  wooden 
cask-.  2n/.  Two  men  can  bleach  and  wash-oil'  1,500  lb.  of 
yarn  in  a  day. 

It  is  important  to  note  that  a  water  supply  which  is 
unsuitable  for  bleaching  by  the  ordinary  method  is  equally 
SO  for  the  purpose  of  electric  bleaching. — R.  B.  B. 

Chappe  Silk,  A  JYeic  Process  for  the  Softening  and 
Bleaching  of.  A.  Eichholzer.  Leipziger  Farher  u. 
Zeugdrucker'Zeit.  45,  4S  i — 1>:4. 

"  Chappe  silk  "  is  the  product  of  bored  and  double  cocoons, 
a- well  as  of  those  injured  in  steaming,  also  the  inner  and 
outermost  portions  of  the  cocoons.  It  finds  extended  use 
in  the  manufacture  of  plush  and  velvet,  and  its  chief  re- 
quirements are  softness  and  a  thorough  bleach, in  order  that 
pure  and  bright  colours  may  be  obtained. 

Softening. — If  the  acid  remaining  in  the  fibre  from 
dyeing  be  not  perfectly  neutralised,  the  iron  aud  steel  parts 
of  the  looms  are  attacked,  and,  to  avoid  this,  dyeing  usually 
takes  place  in  a  very  weak  acid  bath  with  the  addition  of 
chappe  "  boiled-off "  liquor.  After  dyeing,  the  silk  is 
worked  in  two  or  three  successive  bath-  of  cold  water  and 
then  softened  in  a  bath  containing  per  kilo,  of  silk,  20  gnus. 
of  alum  and  10  gnns.  of  soda.  In  this  process  there  is  a  great 
waste  of  dyestuff  on  account  of  the  insufficient  acidity  of 

the  dye-bath.     According  to  the  new  pr the  chappe  i- 

dyed  in  a  "  broken  "  soap-balh,  as  usually  employed  with 
RCtd  colours  for  silk,  anil  after  one  or  two  baths  of  cold. 
water  it  is  softened  with  a  mixture  consisting  of  2  litres  of 
olive  oil.  1  litre  of  sulphuric  acid  ol  66  1'.  aid  1  litre  of 
alcohol.  ( If  this  mixture  150  c.c.  are  used  per  kilo,  of  silk, 
the  yarn  is  given  seven  turns  and  (hen  hydro  extracted. 

Bleaching. —  Until  recently,  "  chappe  "  was  bleached  with 
hydrogen  peroxide  and  silicate  of  soda.  Sodium  peroxide 
is,  however,  to  be  preferred,  and  the  process  may  be  carried 
out  as  follows: — After  boilmg-off  in  the  usual  manner  and 
washing  out  the  soap,  the  silk  is  entered  into  a  bath  pre- 
pared by  gradually  dissolving  ■".  kilo-,  of -odium  peroxide  in 
l'.') — 30  litres  of  cold  water  and  pouring  the  solution  into 
water  at  55  C.  In  this  bath  the  silk  is  turned  three  times, 
the  temperature  is  then  raised  to  the  boil,  and  after  work- 
ing half  an  hour  in  the  cooling  bath,  the  temperature  is 
again  raised  to  ihc  boil.  After  another  half  hour  (he 
silk  is   taken  out.  given  three   turns  in  water  at  30    C,  and 


worked  a  quarter  of  an  hour  in  a  bath  containing  30  per  cent. 
of  Marseilles  soap.     It  is  then  hydro-extracted  and  i-  ready 

for  dyeing. 

For  very  pale  shades  the  chappe  may  lie  further  bleached 
in  the  sulphur  chamber  or  with  liquid  sulphurous  acid. 

— li.  II.  B. 


Wool- Bleaching  with  Bisulphite  by  the  Wet  Process 
Leipziger  Farher  p.  Zeugdrucker  Zeit.  45,  471. 

The  process  for  10 — 15  kilos,  of  wool  in  the  form  of  loosi 

wool,  yarn,  or  piece  good-  is  as  follow-  : — The  wool  is  well 
washed  and  hydro-extracted,  then  worked  in  a  bath  con- 
taining 500  litres  of  cold  water  free  from  iron.  I  litres  of 
sodium  bisulphite  88°— 40°  15..  and  300  i.e.  of  sulphuric 
acid  6G  B.  After  25— :i0  inins.  it  i-  taken  out.  allowed  to 
drain,  and  then  tinted  in  a  fresh  hath  with  Alkali  Violet  or 
Methyl  Blue.  Finally,  it  is  rinsed  and  dried  at  the  ordinary 
temperature,  or.  if  the  presence  of  bisulphite  he  unobjec- 
tionable in  the  operations  which  follow,  rinsing  may  be 
omitted. 

The  bleaching  bath  may  be  used  for  several  successive 
lots  of  material,  if  for  each  fresh  lot  four-fifths  of  the 
original  amouuts  of  bisulphite  and  sulphuric  acid  an-  added. 

— K.  B.  B. 

Coloured  Woollen  and  White  Half-Wool  Goods,  Acid 
Stains  on.  Leipziger  Father  u.  Zeugdrucker  Zeit.  45-. 
468 — 169. 

Dark  stains  on  dyed  woollen  pieces  are  a  well-known, 
source  of  trouble  to  the  dyer,  and  a  frequent  cause  of  this 
defect  is  imperfect  neutralisation  after  the  carbonising 
process.  If  goods  from  which  the  acid  has  not  been 
entirely  removed  are  imperfectly  hydro-extracted,  or  if  the 
pieces  remain  hanging  over  frames.  &c,  the  acid  collects 
in  patches  aud  causes  dark  -tains  when  dyeing  in  a  neutral 
or  alkaline  bath,  e.g.,  with  Indigo  or  Alkali  blue. 

Similar  stains  occasionally  occur  in  pieces  which  have 
not  bein  carbonised,  and  may  arise  from  want  of  perfect 
cleanliness,  e.g.,  a  piece  may  be  washed  or  hydro-extracted 
in  a  washing  machine  or  hydro-extractor  in  which  a  piece 
containing  acid  has  been  previously  treated. 

In  the  case  of  white  half-wool  flannels  dirty-yellow  staius 
may  be  caused,  and  the  cotton  may  even  be  tendered  and 
holes  made  in  the  fabric  by  the  oxidation  of  the  sulphurous 
acid  on  the  material  during  bleaching  to  sulphuric  acid, 
owing  to  the  admittance  of  air  into  tin  sulphur  chamber. 
The  sulphuric  acid  can  be  prevented  from  spreading  ami 
it-  injurious  action  confined  to  the  parts  originally  attacked 
by  steeping  the  goods  in  water  after  bleaching,  and  such 
treatment  is  also  useful  in  removing  the  odour  of  Sit.  It 
j  is  possible  that  the  purity  of  the  white  may  he  affected  by 
this  treatment  witli  water,  but  the  pure  white  i-  easily, 
restored  by  timing  with  Methyl  Violet, —  K.  B.  B. 

Aliittrin  Blur  S,  in  Paste  and  Potcder,  and  its  Applica- 
tion in  Calico  and   Linen  Printing.     Leipziger    ETarbei 

u.  Zeugdrucker  Zeit.  45,  459. 

Thk  application  of  Alizarin  Blue  S  in  printing  depends 
upon  its  decomposition  during  steaming  into  its  constituent 
parts,  viz.,  insoluble  Alizarin  Bine  ami  -odium  bisulphite. 
Evidently  a  premature  decomposition  of  the  colour  before 
printing  must  be  a\  oided,  ami  for  this  reason  the  ingredients 
of  the  printing  colour  should  be  mixed  together  in  tin 
This  is  easily  carried  out.  since  Alizarin  Blue  3,  even  in 
powder  form,  is  readily  soluble  in  cold  water,  or  in  the 
cold  thickening.  The  colour  should  be  used  a-  soon  as 
prepared,  since  it  rapidly  deteriorate-  and  produces  ouly 
poor  and  dull  -hades.  An  addition  of  potassium  sulpho- 
cyauide  is  frequently  made,  to  obviate  the  deleterious  effect 
on  the  colour  of  contact  with  iron.  The  printing  colour 
for  a  medium  blue  shade  should  consist  of  100  guns,  of 
Alizarin  Illue  S  paste,  740  grins,  cf  stareh-tragacanth 
thickening.  10  grms.  of  potassium  sulphocyanide,  20  grme 
of  calcium  acetate  al  20  I!.,  ana  130  gnus,  of  Mater. 
After  printing,  steam  for  half  an  hour  without  pressure,  and 
finish  bvclearing  and  scaping  in  the  usual  maimer.  The 
colours  are  said  to  be  exceedingly  fast  to  light,  soap,  ami 
chlorine.— E.  B.  B. 
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Diazo  Compounds  with  Zinc  Chloride  in  Printing  on  Goods 
prepared  with  Sodium-Beta-Xaphthol ;  The  Application 
of  Double  Salts  of.  A.  A.  Smirnoff  and  B.  A.  Rosenthal. 
Farber  Zeit.  7,  442— (43. 

The  chief  obstacle  to  the  more  extended  use  of  "  ice 
colours  "  in  printing  is  the  unstable  nature  of  the  diazo 
printing  colour,  it  being  necessary  to  prepare  fresh  colour 
three  or  four  times  daily,  and  this  involves  the  expenditure 
of  much  time  and  labour  and  the  use  of  large  quantities  of 
ice.  This  difficulty  may  he  removed  by  substituting  for 
the  diazo  compounds,  their  double  salts  with  zinc  chloride, 
for  these  6alts  mixed  with  cold  tragacunth  thickening  may 
be  preserved  unchanged  for  several  days. 

The  diazo  solution  is  prepared  in  aluminium  or  enamelled 
iron  vessels  in  the  ordinary  manner,  and  when  diazotisation 
is  complete  the  requisite  amount  of  zinc  chloride  is  gradually 
added  with  continual  stirring.  The  double  salt  is  formed 
as  a  voluminous  precipitate,  which,  after  settling,  is  thrown 
on  to  a  filter  and  allowed  to  drain. 

The  goods  prepared  with  sodium-0-naphthol  (to  which  is 
added  sodium  acetate)  arc  printed  with  a  colour  consisting 
of  this  paste  and  tragacanth  thickening,  then  passed 
through  a  weak  hydrochloric  acid  bath,  washed, and  soaped. 
The  most  satisfactory  results  have  been  obtained  with 
a-naphthylamine  hydrochloride,  which  yields  a  bright 
cardinal  of  a  yellowish  tone. — R.  B.  B. 

Woollen  Pieces  dyed  with  certain  Colouring  Matters, 
Process  to  make  Fast  to  Finishing  Operations.  [Addition 
of  Oxidising  Agent  with  Colour.]  Leipziger  Farber  u. 
Zeugdrucker  Zeit.  45,  471. 

According  to  a  recent  German  patent,  the  colour  of 
woollen  goods  dyed  with  certain  azo  dyestuffs  suffers  a 
considerable  change  during  finishing  operations  where  heat 
is  employed,  owing  to  decomposition  of  the  colouring  matter 
into  its  component  parts.  The  blacks,  for  example,  dyed 
with  ainido-azo  naphthalene  derivatives  chauge  to  brown 
on  steaming  under  pressure.  This  decomposition  can  be 
avoided  by  the  addition  of  a  suitable  oxidising  agent  to 
the  dye-bath.  The  oxidising  agent  must  be  one  which  is 
not  reduced  by  the  wool  itself,  and  copper  salts  or  chlorates 
are  found  to  be  the  best  for  this  purpose.  An  addition 
should  be  made  of  3 — 4  per  cent,  of  copper  sulphate,  or 
5 — 8  per  cent,  of  a  chlorate  (on  the  weight  of  wool)  ;  if 
chlorates  are  employed  the  pieces  must  not  be  washed 
alter  dyeing.  Dyestuffs  which  are  rendered  fast  by  this 
process  are  Naphthylamine  Black  D,  Naphthyl  Blue-Black 
N,  Anthracite  Black,  Jot  Black,  and  Sulphone  Black. 

— K.  B.  B. 


p-Nitraniline  Red  on  Cotton   Yarn.       W.  Riimer.     Farber 
Zeit.  7,  [27],  42.5— 426. 

The  processes  published  by  the  colour  manufacturers  were 
all  intended  for  the  use  of  piece  dyers,  for  which  purpose 
they  are  well  suited,  but  did  not  aDswer  for  dyeing  in  the 
hank.  '  Even  the  special  process  of  Ulrieh  (Farber  Zeit.  5, 
[18], -285 — 28")  has  been  found  difficult  of  application  on 
account  of  the  great  care  that  was  necessarv  in  carrying  it 
out.  The  first  practical  process  for  yarns,  the  author  says, 
originated  in  Alsace.  Its  main  features  are  simplicity  of 
manipulation  and  its  adaptation  to  the  machinery  of  the 
Turkey-red  dyer.  The  process  is  as  follows: — A  lead-lined 
vessel  of  about  4.5  litres  capacity  is  charged  with  30  litres 
of  water  and  1  kilo,  of  soda-lye  of  40°  B.,  and  the  mixture  is 
heated  to  boiling  with  steam,  using  a  lead  pipe  for  the  pur- 
pose. 1,200  kilos,  of  /3-naphthol  are  next  added,  and  when 
this  is  dissolved,  4 '2.50  kilos,  of  50  per  cent.  Turkey-red  oil. 
The  whole  is  then  made  up  to  40  litres,  and  allowed  to 
cool. 

The  previously  boiled  and  dried  yarn  is  impregnated  with 
this  solution  in  single  lots  of  \  kilo.  each.  This  is  done  in 
precisely  the  same  manner  as  the  oiling  in  the  Turkey-red 
process,  the  same  machine  being  used  for  the  purpose. 
The  hooks  and  the  pan  of  the  machine  are  all  lead-coated. 
After  impregnation,  the  yarns  are  centrifugalised  (the 
surplus  liquor  being  returned  to  the  stock)  and  dried  on  a 
Hartmann  rotating  drying  machine  at  60°  C. 


The  developing  bath  is  prepared  as  follows  : — In  a 
wooden  vessel  of  about  12  litres  capacity,  2*070  kilos,  of 
p-nitraniline  are  made  into  a  paste  with  1"750  litres  of 
boiling  water,  3-900  kilos,  of  hydrochloric  acid  of  20°  B.  are 
next  added,  and  then  3 "25  litres  of  boiling  water,  the  whcde 
being  stirred  whilst  these  additions  are  being  made.  A  clear 
solution  is  thus  obtained,  which  is  immediately  allowed  to 
.run  in  a  thin  stream,  preferably  through  a  glass  siphon, 
into  350  litres  of  cold  water,  the  latter  being  kept  stirred. 
A  tine  precipitate  separates,  which,  on  the  addition  of 
1-080  kilo,  of  sodium  nitrite,  soon  dissolves  again.  The 
nitrite  solution  must  be  added  quickly  and  all  at  once, 
whilst  stirring  briskly. 

,  5|  litres  of  this  solution  are  put  into  the  pan  of  an 
oiling  machine,  along  with  400  c.c.  of  a  cold  solution  of 
sodium  acetate  ( .".  kilos,  to  30  litres  of  water)  and  3  litres 
of  cold  water.  One  half  kilo,  of  yarn  is  immersed  in  this 
solution,  and  passed  through  the  machine  until  the  colour 
is  developed.  The  surplus  liquor  is  run  into  an  empty 
vessel  and  preserved.  A  second  lot  of  \  kilo,  is  treated 
in  a  similar  way,  and  to  the  liquor  now  remaining  in  the 
pan  is  added  that  left  from  the  first  lot,  and  in  this  a  third 
lot  is  developed,  after  which  the  liquor  is  considered  ex- 
hausted, and  run  to  waste.  This  process  is  continued  until 
the  whole  batch  is  developed.  The  yarn  is  then  soaped, 
rinsed,  passed  through  acidulated  water,  rinsed  again,  and 
dried. — I.  S. 

PATENTS. 

Coloured  Border  Effects,  Impts.  in  the  Production  oj\ 
on  Fast  Black-dyed  Grounds  upon  ordinary  Grey 
Cotton  Cloths,  especially  suitable  for  Umbrella  Cloths. 
Selvedges,  and  the  like.  L.  C.  G.  Sharp,  Low  Moor, 
Bradford      Eng.  Pat.  21,355,  Nov.  11,  1895. 

The  production  of  white  or  coloured  selvedges  on  fast 
black  cloth,  consisting  essentially  in  printing  white  or 
coloured  resists  on  cloth  impregnated  with  an  aniline  black 
mixture,  after  drying,  but  before  the  development  of  the- 
black.— 1.  S. 

[Col/on~\  Bleaching,  Washing,  Dyeing,  and  Drying  Yarn 
in  tlie  Cop.  Impts.  in  Apparatus  for.  M.  II.  Smallwood. 
Manchester.     Eng.  Pat.  22,185,  Nov.  21,  1895. 

The  apparatus  consists  of  an  upright  cylindrical  vessel,  . 
steam  jacketed,  and  provided  with  a  hinged  cover  secured 
by  swivel  bolts.  .V  smaller  cylindrical  vessel,  also  provided 
with  a  removable  lid,  is  placed  inside  the  large  vessel,  and 
in  its  sides  are  drilled  and  tapped  rows  of  small  holes,  into 
each  of  which  is  screwed  a  perforated  tube  carrying  the 
cops.  To  charge  the  apparatus,  the  inner  vessel  is  raised 
by  means  of  a  crane,  the  tubes  carrying  the  cops  are 
screwed   into  the  holes,  and  the  vessel  is  then  lowered  into 

J    the  outer  case,  which  is  closed  by  the  lid. 

A   system  of   pipes   and  valves   communicate  with   the 
inner    and    outer   vessels,   and    several    tanks   containing 

I    bleaching,  dyeing,  washing,  and  other   liquors,   which  are 
circulated  through  the  apparatus  as  may  be  required. — I.  S. 

Cotton  and  Cotton  Goods,  A  New  or  Improved  Process  of 
Bleaching.  A.  Endler,  Dornach-Miilhauseu,  Alsace, 
Germany.     Eng.  Pat.  14,252,  June  27,  1896. 

Bleaching  cotton  and  cotton  goods  by  treating  them  with 
a  lye  containing  an  alkaline  chloride  or  similar  compound, 
and  thereafter  steaming  and  pressing  them. — I.  S. 

Dyeing  Improved  Spot,  Random,  or  any  other  Parti- 
coloured Dyed  Yarns.  [Use  of  Metal  Clips.]  G.  White, 
Leicester.     Eng.  Pat.  23,466,  Dec.  7,  1895. 

The  improvement  consists  in  usintr  metal  clips  to  take  the 
place  of  paper,  string,  knots,  &c,  hitherto  used  for  the 
purpose  of  protecting  parts  of  the  yarn  from  being  acted  on 
by  the  dye-liquor. — I.  S. 

Mordants,  Metallic ;  Impts.  in  Fixing  on  Fibres  and 
Fabrics.  A.  Ashworth,  Bury.  Eng.  Fat.  4S90,  March  4, 
1896. 

The  inventor  claims  the  discovery  of  a  new  method  of 
mordanting   fibres,    "  rendering    the   steaming    or   dunging 
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process  used  with  vegetable  fibres  unnecessary,  simplifying 
also  the  mordanting  of  animal  fibres,  and  producing  fixed 
metallic  mordants  on  the  fibre.'1  This  new  process  requires  i 
the  employment  of  "  two  metallic  salts,  both  or  one  of 
them  containing  a  metallic  mordant,  or  consisting  of  a  sail 
capable  M  conversion  into  a  metallic  mordant,  selected 
in  such  a  way  that,  if  one  of  the  -nlt»  only  belong  to  the 
class  of  metallic  mordanting  agents,  it  must  be  easily 
decomposable  and  contain  an  acid  more  powerful  than  the 
one  contained  in  the  second  -alt,  the  acid  of  which  lias  to  be 
volatile  :  or  if  both  be  metallic  mordanting  agents,  both 
must  be  decomposable  and  one  of  them  must  be  combined 
with  a  more  powerful  acid  than  the  other,  whilst  the  acid 
combined  with  the  latter  must  be  volatile." 

The  following  examples   are  given  :  —  (1.)   100  parts  of 
"  bisulphite  of  iron,"  18°  Tw.,  and  50  parts  of  "  muriate  of 
chrome,"  32°  Tw.,  are  mixed  together,  the  cloth  or  fibre  is 
passed  through  until  it  is  saturated,  dried,  preferably  in  hot 
air,  washed  in   hot  water  at  about   90° — 95°  C,  and  dried. 
"  The  mordants  will  be  found  to  be  fixed  without  the  aid  of  I 
further  dunging  or  steaming,  and  the  fibre  or  fabric  is  n 
for  use.     (2.)    100    parts  of  iron   bisulphite,  18=  Tw.,   and 
100  parts  id' a   1   per  cent,  solution  of  sodium  bichromate. 
(3.)   100  parts  of  aluminium  acetate,  207  Tw.,  and  50  parts 
"muriate  of  iron,"  20°  Tw.     (4.)  100   parts  of  aluminium 
chloride,  23°  Tw.,   and    100    parts   of    sodium    bisulphite   I 
75°  Tw.     (.V)   100  parts  of"  muriate  of  chrome,"  32°  Tw., 
and  100  parts  of  sodium  bisulphite,  75    Tw.      (6.)  100  parts 
of   a    10   per    cent,    solution    of    stannous    chloride,     and   j 
100  parts  of  aluminium  bisulphite.  26°  Tw. 

Some  of   these    mordants   may   be   used  without  further 
treatment  as  colours  themselves. — I.  S. 


VII.-ACIDS.  ALKALIS,  AND  SALTS. 

Glover  Tower.     V.  Liity.     Zeits.  f.  ang.  Chem.  1896, 
645— 649. 

In  recent  tines  many  proposal*  have  been  made  to  replace 
the  lead  chambers  in  vitriol  manufacture  by  reaction  towers, 
so  that  the  system  consists  of  Glover  and  Gay-Lussac 
towers  with  the  reaction  towers  between  these.  Should 
this  proposal  he  carried  into  effect  the  Glover  tower 
would  become  still  more  important  than  at  present,  and  its 
proper  construction  would  be  a  matter  of  still  greater 
moment.  Whilst  the  position  of  the  tower,  its  dimensions, 
distance  from  the  burners,  and  arrangement  of  the  dust  flue 
are  important  factors  for  a  proper  working,  the  inner 
arrangement  plays  still  greater  part  than  these.  The  func- 
tion of  this  inner  arrangement  is  to  bring  the  hot  gases 
entering  below  into  the  best  possible  contact  with  a  down- 
flowing  liquid  without  at  the  same  time  rendering  the  gas 
current  too  slow.  Whilst  a  flint  packing,  as  formerly  used, 
only  leaves  some  15  per  cent,  of  the  tower  space  for  the 
entering  gases,  the  regular  stone  blocks  allowed  35  percent. 
of  this  space  to  be  used,  and  with  a  properly-arranged 
cylinder-filling,  this  value  can  readily  be  increased  to 
58  per  cent.  This  large  capacity  fir  gas  is  not,  however, 
alone  sufficient  to  ensure  satisfactory  working;  it  is  still 
more  necessary  to  brine  the  gas  into  intimate  contact  with 
large  surfaces  of  the  down  Bowing  acid,  i  in  account  of  the 
tendency  of  the  gas  to  travel  upwards  in  a  perpendicular 
direction,  horizontal  contact  surfaces  are  to  be  avoided,  and 
therefore  the  horizontally  disposed  stones  before  mentioned 
are  not  the  most  advantage  filling.      1  He  author 

also  considers  it  open  to  question  whether  the  recently 
introduced  distributing  cones  arc  really  efficient,  since  they 
both  diminish  tl  >nd  have  much  useless  surface. 

With  cylinders  it  is  possible,  by  making  use  of  the 
exterior  and  interior  surfaces,  to  divide  up  a  liquid  vci  \ 
comp'e  ti  ly,  aid  at  the  Fame  time  to  offer  continually  fresh 
acid  surfaces  |0  the  rising  gases.  It  is  essential  that  the 
cylinders  should  have  a  rough  -  bold  the  acid  as 

much  as  possible  during  its  descent,  and  also  that  they 
should  be  properly  arranged  in  the  tower,  the  author  has 
employed,  since  1885,  cylinders  of  [60  mm.  diameter, 
llto   mm.   high,  and   having    a    wall    thickness  of   in   mm. 


I  lu  -c  are  arranged  as  shown  in  the  figure,  so  that  each 
cylinder  stands  over  the  junction  of  three  others  standing 
in  the  row  below. 


There  is  thus  above  and  below  each  cylinder  four  small 
passages,  which  are  just  sufficiently  large  to  prevent 
frothing  in  the  tower.  About  eight  tiers  of  these  cylinders 
give  a  height  of  one  metre,  and  the  ga-  must,  then  lore,  in 
each  metre  traversed,  divide  and  recombine  itself  eight  timi  - 
the  gas  leaving  each  cylinder  splitting  up  into  four  current-', 
which  further  on  reunite.  The  acid  passing  downw 
trickles  partially  down  the  sides  of  the  cylinder  and  also 
partially  falls  in  drops  from  tier  to  tier.  Experience  shows 
that  rough-surfaced  cylinders  will  take  up  more  than  ten 
times  the  amount  of  acid  held  by  cylinder-  having  glazed 
walls. 

The  cylinders  described  are  white  in  colour  and  show  a 
white  stony  fracture  ;  they  are  harder  than  i_dass  and 
capable  of  withstanding  moisture,  temperature  change,  a 
high  temperature,  and  the  long-continued  action  of  various 
acids.  They  consist  essentially  of  silica  and  clay  burnt  at 
a  very  high  temperature. 

The  towers  should  not  be  left  standing  idle  and  open  to 
the  atmosphere,  since  a  cylinder  once  used  "ill  disintegrate 
after  a  few  weeks'  exposure  to  the  air,  although  the 
same  cylinder  will  last  for  many  years  in  a  tower  continually 
worked.  This  disintegrating  action  seems  to  be  entirely 
mechanical,  since  no  aluminium  sulphate  was  found  in  the 
destroyed  cylinder. 

The  author  gives  the  following  description  of  the  method 
now  adopted  for  packing  a  Glover  tower  : — Only  moulding 
stones  of  highly  acid-proof  material  arc  used  :  the  figures 
apply  to  a  round  tower  of  3  m.  diameter.  The  floor  is 
formed  of  a  double  layer  of  acid-proof  plates  200  x  200  x 
7"  mm.  in  size,  and  the  side  walls  are  lined  as  far  as  the 
lower  edge  of  the  grid  with  large  curved  stones,  360  mm. 
long,  resting  on  lead.  This  leaves  an.  inner  space  of 
2'2Sii  m.  diameter.  The  inlet  piece  for  the  acid-proof  gas 
main  is  built  into  this  lining  and  is  formed  by  four  large 
stones  of  the  same  thickness  as  the  lining.  The  packing  of 
the  tower  i-  borne  by  a  grating  of  acid-proof  plates  resting 
on  columns,  which  also  serve  to  divide  the  gas.  1  : 
columns  are  1,400  mm.  high  and  200  x  200  mm.  in  section, 
and  the  plates  resting  on  these,  and  supported  also  by  the 
sides,  are  500  mm.  high  and  120  mm.  thick.  Square  sto 
are  arranged  between  the  columns  and  the  sides  to  prevent 
slipping.  The  interspaces  between  the  plates  is  160  mm. 
across.  On  these  plates  are  two  layers  of  stones  340  >  so 
x  200  mm.,  and  these  are  followed  by  two  layers  of 
250  >:  125  x  60,  all  being  arranged  to  form  a  grid.  The 
whole  is  made  fast  by  circumferential  stones  250  mm.,  built 
in  dry,  and  in  a  tower  Id  in.  liwh  these  stones  are  continued 
for  some  3'5  m,  above  the  grating,  thus  giving  a  total 
height  of  6-25  m.  From  here  to  the  top  the  walls  are  only 
1  In  mm.  thick.  From  the  grating  to  the  gas  exit  the  tower 
is  filled  with  the  cylinders,  arranged  a-  already  described. 
Such  a  tower  can  take  large  quantities  of  gas,  will  denitrate 
and  concentrate  very  efficiently,  and  with  careful  treatment 
la-i  a isiderable  period. — J.  T.  <  . 

Tetrachromite  •■('  Barium:  A  New  Combination  of 
Chromium  Sesquioxide.  M.E.  Dufau.  Bull.  Soc.  (Tiim. 
(3),  15,  1137. 

Tins  work  was  carried  out  in  M.  Moissan's  laboratory. 

The  elm  unites  of  the  formula  M<  )<  r _.<  i  .  pn  pared  by  dry 
methods,  are  the  most  numerous  and  the  better  known. 
They  are  known  as  neutral  chromites.  M.  Yiard  has 
formed  basic  chrnniites,  whilst  the  author  has  now  com- 
pleted the  series  bj  forming  an  acid  chromite  of  the 
con* 'ttution  4C'i  i  i,.  Mi  i. 
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The  author  used  one  of  Moissan's  electric  furnaces, 
lined  sufficiently  thickly  with  haryta,  and  charged  with  an 
intimate  mixture  of  chromium  sesquioxide  and  of  anhydrous 
barium  oxide  in  equal  proportions.  An  arc  produced  by  a 
current  of  300  amperes  at  50  volts  pressure,  was  then 
passed  over  the  mixture  for  10  minutes.  On  cooling,  he 
found  a  melted  green  mass,  having  a  crystalline  fracture. 
On  treating  this  with  hydrochloric  acid,  rapid  action 
occurred,  with  liberation  of  much  chlorine  gas,  and  change 
of  colour  of  the  liquid  from  brown  to  green.  He  isolated 
and  purified  this  crystalline  portion,  by  repeated  treatment 
with  boiling  hydrochloric  acid,  until  nothing  more  was 
dissolved.  There  remained  a  mixture  of  crystals,  separable 
into  two  layers  by  agitation  in  the  liquid  used  for  washing 
them — the  lower  one,  dark  and  brilliant,  representing  the 
tetrachromitc,  and  the  upper  one  composed  of  lamellar 
green  crystals  of  chromic  acid. 

The  chromite  of  barium  obtained  in  this  way  as  small 
black  brilliant  crystals,  yielded  a  brown  powder  with  a 
slight  greenish  tinge.     Their  density  was  .VI  at  15°  C. 

The  author  found  this  new  chromite  to  be  unattacked  by 
hydrofluoric,  hydrochloric,  nitric,  or  sulphuric  acids. 
Chlorine  and  bromine  attacked  it  very  slowly  at  a  bright 
red  heat,  forming  barium  chloride  and  bromide  respec- 
tively. Iodine  had  no  reaction  under  similar  condition^. 
Oxygen,  below  a  red  heat,  produced  a  rapid  incandescence 
with  formation  of  ehromate  of  barium  ;  the  oxygen  of  the 
air  sufficed  to  produce  this  change  slowly,  if  the  chromite 
were  powdered  before  heating.  This  great  tendency  to 
oxidise,  explained  the  presence  of  the  ehromate  in  the  mass 
found  in  the  furnace,  and  also  the  changes  which  occurred 
on  boiling  the  fused  mass  with  hydrochloric  acid.  Steam 
at  a  red  heat  had  no  action  upon  the  crystals  ;  sulphur  was 
equally  inactive  at  a  temperature  which  softened  glass. 
Anhydrous  hydrochloric  and  hydrofluoric  acids  acted  very 
slowly  at  a  red  heat,  and  yielded  amorphous  fluoride  and 
chloride  of  barium.  The  chromic  oxide  remained  un- 
attacked. The  chromite  was  easily  attacked  by  chlorate  or 
nitrate  of  potash  on  fusion ;  the  alkalis,  both  caustic  and 
carbonate,  acted  similarly. 

The  author  notes  that,  whilst  barium  yields  a  poiy- 
chrcmite  or  acid  chromite,  calcium,  under  exactly  similar 
conditions,  yields  a  neutral  chromite,  and  strontium  yields 
no  chromite,  but  only  a  ehromate. — J.  I!.  C.  K. 


PATENTS. 

Electrolysis,  A  Process  ami  Apparatus  for  Effecting. 
[Liquid  Electrodes. ]  F.  W.  Golby,  London.  From  O. 
.'ult,  Goerlitz,  Germany.     Eng.  Pat".  15,129,  July  8,  I  896. 

See  under  XI.  A.,  page  908. 

Electrolytic  Decomposition  of  Liquids,  lmpts.  in  or  con- 
nected  with  Apparatus  fur.  [Mercury  Cathodes."]  G. 
Bell  and  G.  W.  Bell,  Liverpool.  Eng  Pat.  20,542, 
Oct.  31,  1895. 

See  under  XI.  A.,  page  908. 

Alkaline  Cyanides.  Ferrocyanides,  and  their  Derivatives  : 
lmpts.  in  the  Manufacture  of  [through  Medium  of 
Boron  Nitride].  G.  C.  Downing,  London.  From  J.  R. 
Moise,  Paris.     Eng.  Pat.  19,201,  Oct.  12,  1895. 

Axhydrous  borax  is  heated  with  ammonium  chloride  to 
obtain  boron  nitride,  any  ammonium  chloride  volatilised, 
being  condensed.  The  mixture  of  boron  nitride  and  sodium 
chloride  obtained  is  washed  with  hot  water,  acidulated  with 
hydrochloric  acid,  and  the  boron  nitride  separated  is 
heated  with  stated  proportions  of  potassium  carbonate  and 
carbon,  to  produce  a  mixture  of  potassium  cyanide  and 
borate,  according  to  the  equation — 

4BN  +  3K.,COa  +  2C  =  K,B,0;  +  4KCN  +  CO,, 

The  cyanide  is  dissolved  out  by  alcohol.  When  it  is 
desired  to  obtain  a  ferrocyanide,  iron  fllings  are  added  to 


the  materials  treated,  and  the  salts  are  separated  by 
crystallising  out  the  ferrocyanide  from  au  aqueous  solution 
of  the  mixture. — E.  S. 


Sulphuric  Acid,  The  Concentration  of  [Utilisation  of 
Heat],  lmpts.  in  or  connected  with.  R.  England,  Lon- 
don.    Eng.  Pat.  22,715,  Nov.  27,  1895, 

Coxcextkated  and  still  hot  sulphuric  acid  is  cooled  by 
nu1  his  of  cold  dilute  (chamber)  acid,  which  latter  is  thus 
warmed  before  passing  to  the  concentrating  vessels.  Also, 
the  steam  and  acid  vapour  given  off  from  the  concentrators, 
is  passed  through  coils  immersed  in  tanks,  into  which  cold 
'  acid  is  run,  such  acid  being  thus  partially  heated  preparatory 
to  concentration. — E.  S. 


AlkaUne  Phosphates  and  Caustic  Alkali,  lmpts.  in  cr 
connected  with  the  Manufacture  of.  [Electrolytic 
Method.]  W.  P.  Thompson,  Loudon.  From  The 
Chemische  Werke.  formerly  H.  and  F.  Albert,  Biebrich- 
on-Rhine,  Germany.     Eng.  Pat.  23,572,  Dec.  '.),  1895. 

Concentrated  solutions  of  phosphoric  acid  and  of  a 
soluble  alkali  salt,  such  as  sodium  nitrate,  chloride,  or  sul- 
phate, separated  by  a  suitable  diaphragm  in  an  electrolytic 
cell,  are  electrolysed  to  obtain,  in  the  anode  compartment, 
nitric  or  sulphuric  acid  or  chlorine,  as  the  case  may  be ; 
and  in  the  cathode  compartment,  either  a  mono-,  di-,  or 
trisodium  orthophosphate.  The  process  may  be  interrupted 
at  the  proper  time  to  obtain  any  one  of  these  salts.  A 
carbon  anode  and  a  lead  cathode  are  preferably  employed. 
When  nitric  acid  or  chlorine  is  produced,  it  may  be 
recovered  by  heating  the  solution. 

To  obtain  a  caustic  alkali,  the  sodium  or  potassium 
phosphate,  obtained  as  described,  is  treated  with  caustic. 
lime,  calcium  nhosphate  being  produced  as  a  by-product. 

— E.  S. 

Obtaining  Hydrosulphide  of  Sodium,  or  Sulphate  of  Sodium, 
and  Sulphuretted  Hydrogen  and  Sulphate  of  Calcium 
from  Sulphide  of  Calcium  or  Soda  Residues,  and  Mono- 
sodium  Sulphate  or  Bisulphatt  of  Soda;  .1  Process  for. 
B.  Willcox,  London.  From  The  Chemische  Fabrik  Gries- 
heim,  Frankfort  on-the-Main,  Germanv.  Eng.  Pat.  720, 
Jan  10,  1S96. 

Alkali  waste  is  stirred  in  a  large  closed  iron  chamber  with 
a  little  water,  and  then  with  a  concentrated  solution  of  acid 
sodium  sulphate,  which  is  gradually  added.  The  reaction 
that  takes  place  and  the  proportions  to  be  used  are  indic- 
ated by  the  following  equation  : — 

CaS  +  NaHSOj  =  XallS  +  CaSi  )t 

The  lye,  when  separated  from  the  calcium  sulphate  formed, 
maybe  used  directly,  or  evaporated  without  access  of  air 
to  obtain  solid  sodium  hydrosulphide  ;  or  it  may  be  con- 
verted into  sodium  sulphide  by  known  methods.  When  it 
is  desired  to  extract  all  the  sulphur  of  the  calcium  sulphide, 
the  proportion  of  bisulphate  used  is  doubled,  thus  : — 

CaS  +  2XaHS()4  =  CaS<>,  +  Xa.,Si  ),  +   II  >, 

the  products  being  calcium  sulphate,  sodium  sulphate,  and 
hydrogen  sulphide.  The  "  bisulphate  "  used,  is  preferably 
that  occurring  as  a  by-product  in  certain  chemical  manu- 
factures.— E.  S. 


Concentrating  and  Evaporating  Liquids,  lmpts.  in  the 
Method  of  and  Apparatus  for,  applicable  also  for 
obtaining  Solutions  of  Salts  and  the  like.  [Circulation 
under  Diminished  Pressure.]  A.  Kumpfmiller,  Hock- 
lingsen,  Westphalia  ;  E.  Schultgen,  Iserlohn,  Westphalia. 
Eng.  Pat.  17,488,  Aug.  7,  1S96. 

The  liquid  to  be  concentrated  or  evaporated  is  circulated 
through  au  upper  vessel,  called  an  evaporator,  a  vertical 
pipe  leading  from  the  bottom  thereof  to  a  coil  in  a  heating 
vessel  (through  which  steam  or  other  hcatinc  medium 
passes),  and  thence  through  another  vertical  pipe  back  to 
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the  first  vessel,  from  which  the  vapour  given  oft  is  withdrawn 
l.\  means  of  a  vacuum.  If  crystals  separate  out,  there  is 
introduced  into  the  pipe  leading  from  the  evaporator  a 
vessel  containing  a  sieve  upon  which  the  crystals  collect. 
If  it  is  desired  lo  dissolve  suits  or  lixiviate  ashes,  they  are 
placed  on  the  sieve  of  another  similar  vessel,  arranged  on 
the  second  vertical  pipe — that  leading  from  the  heater  up  to 
the  evaporator.  Fresh  liquid  may  he  introduced  by  a 
branch  pipe  into  the  first  vertical  pipe  just  beneath  the 
collector  for  crystals,  and  this  liquid  may  lie  the  water  <>f 
condensation  from  a  condenser  connected  to  the  evaporator. 

— K.S. 


7ILI.— GLASS,  POTTERY.  ENAMELS. 

Glass  Substitutes  in  Germany.    J.  Soe.  Arts,  1890,  44,  858. 

The  principal  substitutes  for  glass,  in  use  in  Germany,  are 
tectorium,  fenster-pappe  and  hornglas.  Teetorium  is  a 
sheet  of  tough,  insoluble  gum — said  to  be  bichromated 
gelatin — about  one-sixteenth  of  an  inch  in  thickness,  over- 
lying on  both  sides  a  network  of  galvanised  iron  or  steel 
wire,  the  meshes  of  which  are  generally  about  one-eighth  of 
an  inch  square.  The  tectorium  in  ordinary  use  is  stated  to 
be  apparently  covered  on  both  sides  with  a  varnish  of 
boiled  linseed  oil.  It  is  lighter  than  glass  of  equal  thickness, 
is  tough,  pliant,  and  practically  indestructible  by  exposure 
to  rain,  wind,  hail,  or  any  shock  or  blow  which  does  not 
pierce  or  break  the  wire  netting.  It  may  be  bent  in  any 
desired  form  and  fastened  iu  position  by  crimping,  nailing, 
or  with  putty,  like  ordinary  glass,  and  when  punctured 
may  easily  be  repaired.  Its  translueence  is  about  the  same 
as  that  of  opal  glass,  its  colour  a  greenish  amber-yellow, 
which  fades  gradually  to  white  from  exposure  to  the  sun. 
It  is  well  adapted  for  use  for  illuminated  windows,  signs, 
and  transparencies.  For  ordinary  hotbeds  and  forcing 
houses,  another  and  cheaper  substitute  for  glass  is  the  so- 
called  fenster-pappe,  which  is,  however,  less  durable  than 
tectorium.  It  is  prepared  in  the  following  manner  : — Light 
wooden  frames  are  covered  with  a  tough,  strong  manila 
paper,  fastened  by  nailing  at  the  edges.  The  paper  is  then 
painted  with  ordinary  boiled  linseed  oil  until  it  is  so  satu- 
rated, that  the  last  coat  of  oil  forms  a  smooth  glistening 
surface,  like  varnish.  As  soon  as  it  is  dry,  the  frame  is 
ready  for  use.  It  admits  sufficient  light  for  growing  plants, 
does  not  require  to  be  shaded  in  hot  sunshine,  is  light, 
durable,  secure  against  breakage  by  hail  or  ordinary 
accident,  ami  is  stated  to  be  about  100  times  cheaper  than 
glass.  Hornglas,  which  has  been  recently  patented  in 
Germany,  resembles  teetorium  in  appearance,  but  is  thinner 
and  consequently  lighter  in  weight,  and  the  insoluble 
gelatin  with  which  the  wire  gauze  is  covered  is  whiter  and 
more  nearly  transparent  than  tectorium,  although  it  may  be 
coloured  any  tint  that  may  be  desired  for  special  purposes. 
It  is  manufactured  in  two  qualities,  one  being  of  heavier 
wire  and  with  larger  meshes  than  the  other,  and  it  is  sold 
wholesale  for  a  little  over  5rf  per  sq.  ft.  The  special 
advantage  claimed  tor  hornglas  is  that  it  does  not  soften 
under  sun  heat.  Its  uses  and  general  characteristics  are 
similar  to  those  of  tectorium.— A.  S. 


PATENT. 

Glass,  An  Improved  Manufacture  of.  From  Soe. 
Anonyme  Beige  pour  la  Fabrication  des  Emaux  Artis- 
tiques.     Eng.  Pat. 24,286,  I>cc.  IS,  1895. 

Fob  producing  a  plate  of  the  new  material  a  mould  of  cast 
iron  is  made,  at  the  bottom  of  which  is  placed  a  layer  of 
plastei  of  Paris.  On  this  is  spread  a  mixture  of  one-half 
crushed  glass  and  one-half  stoneware,  chinaware,  hits  of 
bricks  or  tiles,  or  other  crushed  refractory  material.  "  massed 
j,"  and  this  is  covered  by  a  thin  layer  of  powdered 
glass  The  mould  is  mm  introduced  into  the  glass  furnace, 
where  the  parts  are  welded  into  a  compact  bod}  of  compli- 
cated texture.  The  mould  is  then  exposed  for  a  very  short 
time  in  a  reverberatory  furnace,  where  the  llame  imparts 
a  brilliant  poli-h  to  the  glas«  surface  or  enamel. — V*.  C. 


IX.-BOILDING  MATERIALS.  CLAIS. 
MORTARS.  AND  CEMENTS. 

Sheet  Zinc,  Application  of,  for  Roofing  and  other  Purposes. 

Seaman.       Kng.  and  Mining  .1.  62,  [20],  461. 

■See  under  X.,  page  906. 

PATENTS. 
Kilns.  Impts.  in  the  Construction  of,  for  Burning  /.mi, 
stone,  Cement,  and  other  Similar  Material*.     J.  Foster, 
Oarnloagh,  co.  Antrim.     Eng.  Pat.  17,830,  Aug.  12, 1890. 

The  new  kiln  is  provided  with  a  superimposed  arch,  through 
which,  by  means  of  a  shoot,  the  charging  i<  effected.  li\ 
this  system  of  charging  centrally  from  above,  the  upper 
chambers  can  be  carried  to  any  reasonable  height,  and  an 
indefinitely  large  quantity  of  material  ma\  thus  be  sub- 
jected to  the  heat  arising  from  the  lower  chamber. — V.  ('. 

Artificial  Stone,  Impts.  in  the  Production  of.    I..  Preussmr. 
Berlin.     Eng.  Pat.  8314,  April  20,  1896. 

This  consists  of  a  binding  material  and  of  tilling  masses. 
The  latter  may  be  sand,  Hint,  barytes,  and  the  like,  or  cellu- 
lose and  the  like,  and  (in  the  production  of  whetstones) 
emery  may  be  added. 

An  analysis  of  the  binding  material  yields  the  following 
percentage  results  : — MgCl...  81-72;  "  MgO  ^  II..O+  O  I ., 
34-26;  (a-iiy),,  8-37;  Mg:,P„Os,  5 •  32  ;  1LO,  20-30.  This 
is  produced  from  strongly  basic  chloride  of  magnesium  ami 
soluble  (acid)  phosphate  of  lime  or  phosphoric  acid. — V.  C. 

Building,  Impts.  in  Plastic  Substances  [Antiseptic 
Plastic  Substance]  used  for  Building  and  Decorative 
Purposes.  II.  II.  Lake,  .Middlesex.  From  ,M.  Fried 
heim,  Hamburg.     Eng.  Pat.  11,738,  May  29,  1896. 

Trtis  product  may  be  shaped  into  bricks,  gutters,  bowls,  &c. 
It  contains  an  antiseptic  chloride,  such  as  "  chloride  of  lime," 
which  is  said  to  constitute  its  value  for  sanitary  building 
purposes. — V.  C. 

X.-METALLURGY. 

Pyrometer  for  Blast-Furnace  Twyers.  G.  Braubacll 
Proc.  Inst.  Civil  Eng.  126,  (iv.),  67.  From  Staid  and 
Eisen,  1896,  572. 

Water  at  constant  pressure  flows  from  a  70-gall.  cistern 
placed  just  above  the  twyer-Ievel,  through  au  8-inm.  copper 
pipe  placed  across  the  goose-neck  of  the  twyer.  The  tem- 
perature of  the  water  before  and  after  (lowing  through 
this  pipe  is  measured  by  sensitive  thermometers.  The 
apparatus  is  standardised  daily  by  means  ol  a  Rater  pyro- 
meter, and  the  flow  of  water  through  the  copper  tube  is  SO 
regulated  that  a  difference  of  1°  between  the  thermometer- 
corresponds  to  100  in  the  blast.  This  instrument  has  been 
in  constant  use  at  the  works  at  Bendorf  since  March  1895, 
and  is  accurate  to  within  +5'. —  W.  (',.  M. 

Certain  Meltds  and  Alloys.  Solution  and  Diffusion  of,  in 
Mercury.  Part  II.  V.  ,1.  Humphreys.  Proc.  (hem 
Sol'.  1890,  [170],  220. 

The  author  has  extended  this  investigation  (this  Journal. 
1896,  199)  to  aluminium,  antimony,  cadmium,  magnesium, 
thallium,  and  a  few  alloys.  Aluminium  anil  antimony 
diffuse  iu  mere  traces.  The  cadmium  amalgam  heavier 
than  mercury  was  not  formed.  The  author  considers  that 
solution  and  diffusion  in  mercury  may  serve  to  distinguish 
between  mixtures  and  compounds  in  the  ca-c  of  alloys. 
Metals  that  belong  to  the  same  group  in  Mendeleef'a  table 
increase  in  their  power  of  solution  and  diffusion  with  their 
atomic  weight. 

Silver  Amalgam,  AgtHgai  Note  on  the  Heat  oj  Formation 

of  the     V.  T.  Littleton.     Proc.  Chen..   SoC.  L896,  [170], 
220. 

1\  a  previous  communication  (Trans.  1.S95,  67,  239)  an 
account  was  given  of  a  silver  amalgam  exhibiting  remark- 
able behaviour  on  being  moderate!}   heated,  swelling  op  as 
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if  from  the  evolution  of  gas,  and  Incoming  hard,  brittle,  and 
crystalline  in  structure.  It  was  noted  that  this  behaviour 
was  most  marked  when  the  silver  and  mercury  were  present 
in  the  ratio  of  1  atom  of  the  former  to  4  of  the  latter,  and 
that,  when  these  metals  were  brought  together,  the  silver, 
in  the  state  of  a  fine  crystalline  powder  (as  reduced  from 
the  pulverulent  chloride  by  zinc  and  a  little  hydrochoric 
acid),  and  the  mercury  simply  poured  over  it,  there  was 
very  considerable  rise  of  temperature,  amounting  to  38  or 
40= ;  so  that  the  amalgam  could  not  be  borne  on  the  palm 
of  the  hand  without  pain. 

If  the  formula  assumed  for  the  amalgam  be  Ag.Hg,,  and 
the  molecular  weight  bo  taken  as  1,813-8  (H  =  1).  the  heat 
evolved  in  the  formation  of  one  molecule  is  equal  to  about 
3,432  units,  the  molecular  weight  being  counted  in  grams, 
and  the  unit  of  heat  as  the  heat  required  to  raise  the  tem- 
perature of  1  grm.  of  water  (at  about  22°)  by  1°.  These 
determinations  gave  the  values  3,395,  3,418,  and  3,484.  It 
is  to  be  observed  that  the  amalgam,  just  after  its  produc- 
tion, is  a  soft,  pasty,  semi-fluid  mass.  Calculating  from 
Person's  figures,  for  the  latent  heat  of  fluidity  of  the  metals 
concerned,  1,813*8  grms.  of  the  amalgam  consist  of  215-4 
grins,  of  silver,  the  fusion  of  which  would  absorb  4,537  heat 
units  and  1,598*4  grms.  of  mercury,  the  solidification  of 
which  would  evolve  1,507  heat  units. 

Nickel  and  Nickel  Sin!.  IT.  Wedding  and  Rudeloff. 
Verhandl.  des  Vereins  zur  Beforder  des  Gewerbefleisses, 
Berlin,  1894— 1S96  :  Mouit.  Scient.  10,  October  1896, 
742—760. 

A  PRELIMINARY  statement  of  the  Committee  appointed  to 
inquire  into  the  alloys  of  nickel  was  issued  in  1894  (see  this 
Journal,  1894,13,  955).  The  present  is  an  elaborate  report 
with  many  tables  of  analyses  and  tests,  and  is  divided  into 
two  parts,  one  relating  to  pure  nickel  and  the  other  to 
nickel  steel.  Ordinary  commercial  nickel  was  operated 
upon,  and  after  fusion,  with  the  addition  of  a  little 
magnesium  prior  to  casting  to  remove  oxygen,  was  cast 
into  bars  which  contained  per  cent.: — Ni,  97 — 98;  Co, 
1  —  1  -3  ;  Fe,  0 ■  3—0 ' 6  ;  Cu,  0 •  1  ;  Wg,  0*  1 ;  Si,  0* 06—0 •  1  ; 
and  a  trace  of  sulphur.  Th?  coefficient  of  linear  expansion 
expressed  in  thousandths  of  a  mm.  per  metre  per  1  I 
was  found  to  agree  well  with  the  following  formula? — 

For  cast  bar-  (mean)  -  12-05  +  0-009  + 
(0-010  +0*002)  t, 

For  forged  bars  (mean)  =  12-67  +  0-007  + 
(0*0085  +  0*0035)  t, 

where  (  is  the  temperature  in  Centigrade  degrees.  Hence 
the  coefficient  of  dilatation  is  practically  the  same  for  cast 
and  wrought  nickel.  The  same  remark  may  be  made  as  to 
the  electrical  resistance  of  the  two  classes  of  material,  the 
specific  resistance  (in  microhms-centimetre),  averaging 
9,  excluding  two  cases  in  which  1*2  per  cent,  of 
manganese  was  present  and  the  resistance  was  1 1  •  5. 
Tensile  tests  gave  results  that  were  somewhat  variable 
among  themselves,  but  showed  a  marked  difference  between 
the  merely  fused  and  the  worked  samples.  Thus,  in  cast 
metal  the  elastic  limit,  breaking  load,  and  extension, 
averaged  respectively  3-5  and  9-2  tons  per  square  inch 
and  4-7  per  cent.:  whilst  in  the  wrought  nickel  the  cor- 
responding numbers  were  18*35  and  29- 5  tons  per  square 
inch  and  17*9  per  cent.  The  bars  in  which  1  percent,  of 
nickel  was  replaced  by  i  ■  2  per  cent,  of  manganese  gave  the 
following  noteworthy  results  :— For  cast  bars.  4*4  and  18*2 
tons  and  14-4  per  cent.  :  and  for  wrought  metal,  21-9  and 
30-8  tons  per  square  inch  and  15-5  per  cent,  extension 
respectively. 

Alloys  of  Nickel  and  Tron.—A  series  of  test-pieces,  free 
from  carbon,  was  made,  containing  varying  proportions  of 
nickel  from  0  to  100  per  cent.  ;  the  principal  impurity  was 
cobalt,  which  increased  in  quantity  with  the  percentage 
of  nickel,  but  never  exceeded  1  per  cent.  Of  the  other 
elements,  the  maximum  percentages  present  were  as  follows  : 
Cu  =  0-1,  Mn  =  0*06,  Mg  =  6-09,  Al  =  0-07,  Si  =  0*1, 
and  S  =  0-02.  The  mean  results  of  teDsile  tests  are  given 
in  the  following  table. 


Tensile  Tests  of  Cast  Ferro-Nickel  Bars. 


Load  in  Tons,  per 
8q.  in.  at 


Nickel. 


Limit  of  Pro-  ~,„, 

poi-tioiinlity.|R,mturc- 


M'xlulus  of 

Elasticity 

in  Kilos. 

per 

Sq.  Mm. 


Elongations 


On  1-in. 
Length. 


On  2-in. 
Length. 


Per  Cent. 

Per  Cent. 

Per  Cei 

0*05 

3-S 

20-6 

32.525 

36-8 

29-7 

0-76 

3-9 

20*4 

20,700 

25*1 

20-6 

1*01 

4*5 

21*4 

21,050 

31-8 

26-4 

2-05 

(i-D 

23*5 

20,710 

26-1 

22-7 

3-111 

10-2 

25*8 

20,070 

23-4 

20-0 

3-9S 

10-5 

25*8 

20,178 

20-1 

17*6 

4-92 

12-4 

28*3 

19,980 

12-9 

10-8 

7-s; 

lt-5 

3}  '7 

19,280 

11-1 

9-6 

15-611 

10-2 

26*0 

16,200 

0-9 

0*6 

29-71 

4-0 

6*3 

12,300 

2-8 

2-2 

59-00 

3-8 

■Jin 

14,490 

37*9 

36*1 

93-52 

2*6 

211 

17.  too 

20-1 

19-0 

98-5ci 

23 

19*4 

16,870 

18*2 

17-1 

From  this  table  it  is  seen  that  the  limit  of  propor- 
tionality increases  with  the  percentage  of  nickel,  uutil 
the  latter  attains  to  10  per  cent.;  it  then  falls  abruptly  to 
30  per  cent,  of  Ni,  and  then  more  gradually.  The  tensile 
strength,  however,  reaches  a  second  maximum  at  60  per 
cent,  of  Ni,  which  is  also  the  point  of  maximum  elongation. 
The  extension  of  the  15  per  cent,  alloy  is  practically  nil. 
The  fractures  of  the  alloys  containing  1 — 3  per  cent,  of  Ni 
were  granular ;  with  an  increasing  percentage  of  nickel 
they  were  more  and  more  crystalline,  excepting  the  60  per 
cent,  alloy,  iii  which  the  granular  structure  reappeared, 
and  the  30  per  cent,  metal,  in  which  the  needle-like  crystals 
showed  traces  of  oxidation  that  would  account  for  the 
inferior  tenacity  of  the  bar.  The  structure,  however,  may 
be  either  granular-crystalline  or  acicular ;  the  former  is 
best  seen  in  the  16  per  cent,  alloy,  and  appears  to  be 
characteristic  of  the  metals  having  the  highest  tenacity.  A 
second  series  of  tests  (quoted  in  full)  shows  that  the  limit 
of  proportionality  was  in  all  cases  considerably  raised  by 
applying  the  load  very  gradually,  and  allowing  the  bar 
to  remain  under  tension  for  two  minutes  before  applying 
the  next  increment,  which  was,  in  every  case.  0-6  ton  per 
sq.  in.  Compression  tests  showed  similar  indications  to 
those  obtained  by  tension,  excepting  that  the  alloy  which 
gave  the  highest  result  contained  16  per  cent,  instead  of 
8  per  cent,  of  nickel.  Test-pieces  15  mm.  high  and  of  the 
same  diameter  were  submitted  to  the  action  of  a  falling 
weight,  and  the  percentage  reduction  in  length  was 
measured  after  each  blow.  Twenty  blows  were  delivered 
to  each  piece,  three  series  of  tests  being  made,  in  which  the 
blows  corresponded  respectively  to  5,  10,  and  20  kUogram- 
metres  per  sq.  cm.  It  was  thus  found  that  the  resistance 
to  shock  varies  in  direct  proportion  to  the  percentage  of 
nickel  up  to  the  16  percent,  alloy;  in  the  30  per  cent, 
metal  it  is  equal  to  that  of  pure  iron,  and  then  increases 
slightly  up  to  the  60  per  cent,  mixture,  and  finally  falls 
again  to  the  30  per  cent,  level  for  pure  nickel.  In  each 
individual  test  the  effects  of  successive  blows  were  less  and 
less  marked,  especially  as  the  proportion  of  nickel  was 
increased  ;  but  this  would  be  expected,  as  the  method  of 
testing  was  merely  one  of  applying  cold-work  to  the  bars. 
Shearing  tests  showed  variations  which  agreed  with  those 
observed  in  the  compression-bars,  only  that  the  influence 
of  nickel  was  less  marked  in  the  former  case.  Finally,  the 
coefficients  of  dilatation  were  found  to  be  about  11-56, 
10-9,  10-3,  and  12-61  for  the  materials  containing  0,  4,  16, 
and  100  per  cent,  of  nickel  respectively,  the  full  formula 
for  the  16  per  cent,  alloy  being — 

10*30  +  0-05  +   (0-01)56   +  0*0015)  t. 

— W.  G.  M. 

Steels,  The  Influence  of  Seat  Treatment  and  Carbon  upon 
the  Solubility  of  Phosphorus  in.  E.  1).  Campbell  and 
S.  C.  Babcock.     Amer.  Chem.  J.  1896,  18,  719—723. 

Owing  to  the  brittleness  of  steel,  due  to  phosphorus,  beiug 
more  marked  when  the  carbon  is  high  than  when  low,  and 
in  the  same  steel  when  it  is  hardened   than  when  it  is  in  its 
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annealed  or  normal  state,  experiments  were  made  to  ascer- 
tain if  there  was  any  relationship  between  the  carbon  and 
phosphorus  compounds  in  the  metal,  and  if  the  chemical 
condition  of  the  phosphorus  is  changed  by  varying  the 
heat  treatment.  Three  samples  of  steel  were  used,  con- 
taining 0-1,  0-37,  and  0-73  per  cent,  of  carbon,  and  0-119, 
0-160,  and  0- 11  -t  per  cent,  of  phosphorus  respectively. 
The  quantity  of  phosphorus  in  each  of  these  metals  in  their 
annealed, normal,  and  hardened  conditions  was  determined 
distinctively  in  respect  ( 1 )  To  the  amount  dissolved  by 
neutral  mercuric  chloride,  (2)  To  that  insoluble  in  mercuric 
chloride  but  soluble  in  4  per  cent,  hydrochloric  acid,  and 
(3)  To  that  insoluble  in  both  mercuric  chloride  and  hydro- 
chloric acid.  From  the  results,  the  following  facts  are 
derived  : — (1)  With  very  low  percentage  of  carbon,  the 
effect  of  heat  treatment  upon  the  solubility  cf  phosphorus  is 
slight — probably  if  carbon  were  entirely  absent  there  would 
be  no  effect ;  (^2)  with  increase  of  carbon  the  effect  of 
hardening  is  to  diminish  the  solubility  of  the  phosphorus  ; 
and  (3)  with  high  percentage  of  carbon  the  solubility  is 
increased  by  slow  cooling. 

These  three  facts  point  to  the  probable  formation,  at  a 
high  temperature,  of  a  compound  of  iron  with  carbon  and 
phosphorus,  soluble  with  difficulty,  which  is  transformed  on 
slow  cooling  into  an  easily  soluble  one.  .Since  the  difference 
in  the  chemical  behaviour  of  phosphorus  in  hardened  and 
annealed  steels  is  as  marked  as  that  of  carbon  under  similar 
conditions,  it  is  not  improbable  that  the  heat  absorbed  or 
evolved  in  the  transformation  of  one  form  into  another, 
might  account  for  one  of  the  retardation  points  of  Osmond 
in  the  same  way  that  the  transformation  of  carbon  into 
cement  carbon  accounts  for  one  of  those  points  of  recal- 
escence. — A.  W. 

S  eel,  Tlw  Diffusion  of  Sulphides  through.   E.D.Campbell. 

Ainer.  Chem.  J.  1896, 18,  707—719. 
To  ascertain  the  conditions  best  suited  to  the  diffusion  of 
iron  sulphide  through  steei.  experiments  were  conducted 
by  melting  differently  prepared  sulphides  in  open  and  closed 
cavities  in  bars  of  that  metal.  It  was  observed  that  the 
diffusion  was  dependent  on  the  presence  of  an  oxy-sulphide 
of  iron,  and  to  fully  establish  this  the  following  experi- 
ments were  performed : — 

A  pure  normal  sulphide  of  iron,  free  from  oxide,  was 
prepared  by  melting  the  ordinary  sulphide  in  an  atmo- 
sphere of  sulphur  for  a  lengthened  period,  and  was  heated 
for  some  time  at  a  bright  red  heat  in  the  cavities  of  the 
steel.  The  sulphide  simply  melted  down,  and  showed  no 
evidence  of  diffusion.  A  sub-sulphide  was  then  prepared 
containing  5-84  per  cent,  of  FeS  and  92'  II  per  cent,  of  Fe_.S. 
This  was  also  heated  in  the  open  and  closed  cavities,  and 
the  result  showed  that  in  the  open  hole  it  had  sunk  very 
slightly,  whilst  in  the  plugged  hole  there  was  no  sign  of 
diffusion.  An  oxy-sulphide  of  iron  containing  a  ratio  of 
FeS  to  Fci  •  of  •_»  •  7  to  U,  treated  in  a  similar  manner,  dis- 
appeared rapidly,  and  the  diffusion  was  complete  in  both 
cases  in  a  very  short  time.  Some  of  the  same  oxy-sulphide 
heated  in  a  porcelain  crucible  placed  near  the  bar  of  steel, 
showed  no  loss  in  weight,  proving  that  volatilisation  could 
not  account  for  any  Ins-  of  sulphide. 

The  sulphide  diffused  through  the  entire  length  of  the 
bars,  and  not  merely  through  the  narrow  -ides  between  the 
cavities  and  the  surface.  This  n-  proved  1>_\  the  blacken- 
ing of  asbestos  plugs  placed  at  the  furthest  end  of  the  bar, 
dne  to  the  saturation  with  oxide  of  iron  produced  by  the 
oxidation  therein  of  the  diffused  sulphide.  Kxperiments 
with  sulphides  of  other  metals  showed  that  copper  sulphide 

did  not  diffuse,  I  that  ;i  nx\   sulphide  of  iron 

and  cuprous  sulphide  diffused  almost  completely.  Both 
sulphides  appeared  to  pas-  through  the  steel  without  de- 
composition. Nickel  sulphide  showed  very  little,  if  any. 
signs  of  diffusion. 

The  authors  explain  the  above  results  by  assuming  that 
the  extra  mobility  of  the  oxy-sulphide  of  iron  enables  it  to 
travel  through  the  pore-  of  the  heated  metal.  The  rapidity 
of  its  absorption  by  the  crucible  in  which  it  was  made  will 
support  tins  \  iew.  The  accumulation  of  the  sulphide  towards 
the  lower  pan  •!'  the  bar  showed  the  influence  of  gravity. 
and  also  that  the  diffusion  is  a  liquid  and  not  a  gaseous  one. 


The  fact  that  cuprous  sulphide  would  not  diffuse  except 
when  mixed  with  oxy-sulphide  of  iron  is  also  explained  by 
the  assumption  that  it  is  not  sufficiently  mobile  when  liquid 
to  penetrate  the  fine  pores  of  the  steel,  and  increased  mobility 
by  the  mixture  enables  it  to  do  so. — A.  W. 

■  Zinc,  Application  of,  for  Roofing  and  other  Pur- 
poses. Seamon.  Eng.  and  Mining  J.  62,  [20],  461 — 
462. 

A  TABLE  is  given  of  cost  of  rooting  in  Europe  and 
America,  based  on  current  contract  prices,  and  on  the 
assumption  that  labour  costs  50  per  cent,  more  in  America 
than  in  Furope.  The  co-t  per  100  sq.  ft.  varies,  according 
to  style  of  roofing  and  thickness  of  zinc,  from  ,s  •  3 7  dols.  to 
\\l-20  dols.  in  Europe,  and  from  10'  18  dols.  to  1  j-ijl  dols. 
in  America.  A  second  table  gives  the  comparative  cost  of 
laying  and  maintaining  for  30  years,  roofs  of  different 
materials,  including  interest  on  expenditure  on  original 
roof  and  on  repairs  ;  the  figures  are,  in  dols.  per  100  sq.  ft., 
zinc,  35*05  :  tinplate,  46*87  ;  slate, 37*05  :  galvanised  iron, 
38*95*  tiles,  39- 7.">;  lead,  58*80;  copper,  84*00. 

The  coating  formed  on  zinc  by  ordinary  air  containing 
carbonic  acid  is  very  tenacious  and  protective.  Experi- 
ments showed  that  such  coated  zinc,  exposed  to  the  action 
of  water  containing  0*5  grm.  of  sulphurous  or  carbonic  arid 
per  litre,  was  dissolved  at  a  rate  which  would  rei 
years  to  completely  dissolve  a  sheet  of  No.  13  zinc. 

The  amounts  of  carbon  and  of  sulphur  usually  found  in 
commercial  zinc  are  without  influence  on  its  suitability  for 
rooting.  Iron  above  0*13  per  cent,  makes  the  zinc  too 
brittle  to  be  properly  rolled  and  bent.  Lead  up  to  1  per 
cent,  is  beneficial,  but  above  li  percent,  will  not  dissolve, 
and  the  excess  collects  and  forms  weak  Bpots.  \r-eiiie, 
antimony,  cadmium,  tin,  and  copper  practically  Qi 
occur  in  quantities  sufficient  to  be  injurious.  The  follow- 
ing table  gives  the  impurities  of  a  European  zinc  largely 
used  for  roofing,  followed  by  those  of  nine  samples  of  zinc 
from  Missouri  ores  : — 


Among  other  uses  of  zinc  mentioi  ed,  are  thosi 
mental  castings  (statuettes,  &c.)  and  metallic  monuments — 
so-called  "  white  bronze  " — which  are  cast  from  spelter,  and 
roughened  on  the  surface  by  the  sand  blast.-- J.  T.  D. 

Alloys,  Fusibility  of  Metallic;     II.  Gantier.     Bull.  Soc. 
d'Encouragement,  Oct  I    >3-    1318. 

Tin:  author  lias  examined  s  large  number  of  alloj 
has  arrived  at  the  following  conclusions:  — 

Alloy-  in  no  respect  resemble  glasses,  as  has  sometimes 
been  stated.     Tin  \    ire  crystalline  Sul  d  either 

by  the  juxtaposition  of  tli.  i  rystalsol  the  constituent  metals, 
as  in  the  case  of  the  alloys: — Tin-zinc,  tin-bismuth,  tin- 
lead,  lead-antimony,  cadmium-zinc,  zinc-aluminium,  and 
antimony-silver;  or  by  the  juxtaposition  of  the  crystals  of 
oneoi  the  metals  with  adi  Unite  compound,  as  in  alloy.-  of:— 
Tin-copper,  antimony-copper,  aluminium-copper,  lead-copper, 
bismuth-copper,  tin-aluminium,  tin-nickel,  copper-nickel, 
zinc-antimony,  aluminium  -ileer.  and  antimony-aluminium, 

i  Mb, t  much   more  complex  alloys  may  form   isomorphou- 
mixtures,  either  because  the   metal-   themselves  are  really 
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isomorplious — bismuth-antimony,  silver-gold, — or  because 
they  form  isomorphous  combinations  with  one  of  the  metals  ; 
this  appears  to  be  the  case  with  the  alloys  : — Ziuc-copper, 
zinc-silver,  tin-silver,  cadmium-silver,  and  tin-antimony. 

The  fusing  point  of  an  alloy  is  nearly  always  lower  than 
that  of  the  least  fusible  of  its  constituents  ;  the  only  excep- 
tions to  this  rule  are  certain  alloys  of  gold  with  aluminium, 
and  the  greater  number  of  those  of  antimony  with 
aluminium. 

The  solidification  of  an  alloy  of  given  composition  always 
begins  at  the  same  temperature.  Except  in  the  case  of 
isomorphous  mixtures,  either  pure  metal  or  a  deBnite 
compound  separates  out  on  solidification.  This  deposit 
causes  a  variation  in  the  composition  of  the  still  liquid 
poruon  to  take  place,  and  the  solidification  can  only  continue 
if  the  temperature  is  -till  further  lowered,  and  so  on  :  heme 
the  temperature  does  not  remain  constant  during  the  whole 
process  of  solidification.  Again,  if  the  density  of  the 
substance  which  separates  out  is  notably  different  from  that 
of  the  remaining  liquid,  it  collects  either  at  the  top  or 
bottom  of  the  crucible,  and,  after  cooling,  forms  an  ingot, 
the  composition  of  which  varies  from  top  to  bottom,  t.i  ., 
from  a  metal  or  definite  compound  to  an  alloy  of  minimum 
fusing  point.  This  is  the  well-known  phenomenon  of 
"  liquation." 

Solidification  takes  place  at  constant  temperatures  either 
when  the  composition  of  the  alloy  corresponds  to  a  definite 
compound  (in  this  case  the  separation  of  the  solid  does  rot 
modify  the  composition  of  the  remaining  liquid),  or  when 
the  composition  corresponds  to  an  angular  point  on  the 
fusibility  curve,  i.e.,  to  a  eutectic  alloy  (in  this  case  the 
metals  which  separate  out  correspond  to  the  two  branches 
of  the  curve  which  cut  at  the  point,  and  the  composition  of 
the  liquid  bath  still  remains  constant). 

Isomorphous  mixtures  sometimes  solidity  at  constant 
temperature,  and  sometimes  at  a  gradually  decreasing 
temperature. 

Eutectic  and  isomorphous  alloys  do  not  exhibit  a 
crystalline  fracture,  even  after  polishing  and  treatment  with 
an  appropriate  etching  reagent,  as  the  crystals  of  these 
alloys  are  so  extremely  tine  that  they  give  to  the  fracture  a 
peculiar  appearance  resembling  that  of  a  vitreous  mass. 

— J.  s. 

PATENTS. 

Metallic  Alloy  [Clipper,  Nickel,  Zinc,  ami  Antimony],  A 
New  <>r  Improved.  W.  Woolf,  Loudon,  and  J.  Andrews, 
Birmingham.  Eng.  Pat.  22,137,  Nov.  20,  1895. 
Ax  alloy  of  copper,  •■mixed  nickel"  (a  copper-nickel 
alloy),  spelter,  regulus  of  antimony,  and  "  copper  flux,"  pro- 
duced by  melting  together  the  copper  and  mixed  nickel, 
and  adding  the  other  ingredients  under  a  flux.  The  mixed 
nickel  consists  of  1  part  of  B.S.  copper  and  1  part  of  pure 
nickel ;  the  "  copper  flux  "  is  formed  of  1  part  of  common 
salt,  |  part  of  borax,  and  1  V  parts  of  "  sal-enixon." 

—J.  T.  D. 

Gold,  An  Improvi  </  Process  "/'  Extracting, from  Refractory 
Auriferous  Ores.  [Alloi/im/  with  Lead.]  H.  S.  Maxim, 
London.     Eng.  Pat.  22,812,  Nov.  28,  1895. 

Ores  containing  a  high  percentage  of  gold,  but  containing 
substances  which  prevent  the  ordinary  processes  from  being 
applicable, are  treated  by  aprocess  resembling  amalgamation, 
with  lead  at  a  high  temperature,  in  a  rotatory  apparatus  con- 
taining a  number  of  iron  balls,  which  assist  in  the  sub- 
division and  thorough  mixture  of  the  pulverised  ore  and 
melted  lead,  whilst  an  atmosphere  of  hydrogen  or  other 
reducing  gas  prevents  oxidation.  The  reducing  atmosphere, 
the  pounding  or  mixing  operation,  and  the  form  of  apparatus 
described  and  figured  in  the  patent,  are  all  subjects  of 
claim. — J.  T.  D. 

Sodium  or  Potassium,  Impts.  in  or  connected  with  the 
Manufacture  of.  \_Crucihle  of  Nickel  or  Cobalt.]  J. 
A.  Kendall,  Surrey.     Eng.  Pat."  23,045,  Dec.  2,  1895. 

Carbon  and  a  carbonate  or  hydrate  of  the  alkali  metal  to 
be  obtained,  are  submitted  to  a  high  temperature  in  a  vessel 


of  nickel  or  cobalt,  and  surrounded  or  mainly  surrounded  by 
another  vessel  or  jacket,  so  as  to  enclose  a  space  into  which 
hydrogen  or  a  similar  gas  is  passed. — A.  S. 

Sulphide  Ores  containing  Zinc  and  other  Metals,  An 
Improved  Process  for  Treating  [for  Zinc  and  Silver], 
T.  Parker,  Wolverhampton,  and  J.  Pullman,  Loudon. 
Eng.  Pat,  23,543,  Dec.  9,  1895. 

The  pulverised  ores  are  treated  with  strong  hydrochloric 
acid  at  a  temperature  of  90°  C,  the  clear  solution  made  and 
maintained  neutral  by  zinc  carbonate,  lead  chloride  deposited 
from  the  cooled  solution  and  treated  for  lead,  and  the  zinc 
extracted  by  electrolysis.  The  treatment  with  zinc  car- 
'bonate  (or  with  a  little  cold  bleach  liquor)  frees  the  solution 
from  any  iron  it  may  contain.  The  residue  from  the 
process,  after  further  lixiviation  with  hydrochloric  acid,  is 
treated  with  sodium  hyposulphite  or  strong  brine  to  recover 
silver.  —  I.  T.  D. 

Copper,  Impts.  in  the  Method  and  Minus  for  obtaining, 
from  Cupper  Ores.  C.  A.  Burghardt,  .Manchester,  and 
G.  Bigg.  Eccles.     Eng.  Pat.  9:SSf,  May  4,  1896. 

The  ore,  well  roasted  and  crushed,  is  treated  with  strong 
solution  of  ammonium  carbonate  in  which  has  been  dissolved 
zinc  oxide  to  the  amount  of  4,000  or  5,000  grains  of  zinc  per 
gallon,  loss  of  ammonia  being  prevented  by  a  layer  of 
petroleum.  The  copper  is  recovered  from  the  settled 
solution  by  zinc  or  zinc  and  tin  plates,  and  the  zinc  from 
time  to  time  removed  by  electrolysis  from  the  liquor,  which 
i-  used  over  and  over  again. — J.  T.  D. 

Amalgamating  Apparatus  fur  Extracting  Gold  and  Silver 
from  their  Ores,  Impts.  in  and  connected  with.  J,  W. 
Clarke,  London.     Eng.  Pat.  22,715,  ( let.  13,  1896. 

A  dished  bed-plate  containing  the  requisite  mercury,cin 
which  work  two  or  more  fluted  rollers  partially  immersed  in 
the  mercury,  and  all  rotating  at  slightly  different  rates.  Thus 
the  ore  is  carried  under  the  mercury,  to  the  rear,  and  to  a 
rake,  which  works  transversely,  and  on  which  a  number  of 
jets  of  water  play,  to  separate  the  tailings  from  any  mercury 
which  they  may  carry  with  them.  Between  the  rollers  and  the 
rake  is  a  vertical  splash-guard  to  catch  mercury  thrown  off 
by  the  last  roller.  An  electric  current  passes  continually 
through  the  mercury,  to  lessen  the  loss  by  "  flouring  "  or 
"  sickening.' — J.  T.  D. 

Engraved  Copper  Plates,  An  Improved  Process  for  the 
Protection  .»;'.  by  the  Use  of  Nickel.  K.  P.  Beek  and 
W.  Moss,  Hanlev,  and  A.  Hiorns,  Handsworth.  Eng. 
Pat.  20,545,  Oct. 31,  1896. 


XI.-ELECTRO-CHEMISTRY  AND 
ELECTRO-METALLURGY. 

U.)—  ELECTRO-CHEMISTRY. 

Porous  Carbon  Cylinders  for  ElectrolyticWork.  [Organic 
Electro-synthetic  Work,  Src]  W.  Lob.  Zeits.  f.  Elektro- 
chem.  1896,  3,  185—187. 

Is  the  form  in  which  Bunsen  first  introduced  the  cell  which 
bears  his  name,  it  contained  no  porous  cylinder.  The 
carbon  was  in  the  form  of  a  hollow  cylinder  containing  the 
oxidising  liquid,  and  this  dipped  directly  into  the  dilute 
acid  containing  the  zinc.  The  carbon  rod  and  porous 
cylinder  were  only  introduced  later. 

For  the  purpose  of  performing  organic  electro-syntheses 
without  a  primary  battery  (the  organic  substance  forming 
part  of  the  cell  itself),  the  author  has  endeavoured  to  get  rid 
of  the  usual  porous  cell,  which  offers  considerable  resistance. 
The  most  convenient  way  of  doing  this  is  to  use  moulded 
carbon  cylinders  as  porous  cells.  In  its  conducting  power 
carbon  nearly  approaches  the  metals,  and  when  used  in 
this  way  it  acts  as  an  intermediate  conductor.  Electrolysis 
takes  place  on  both  sides  of  the  carbon  cylinder ;  if  the  anode 
be  immersed  in  the  outer  liquid,  the  outside  of  the  cylinder 
plays  the  part  of  a  cathode  and  the  inside  that  of  au  anode. 
Its   behaviour,    then,  is   twofold.     It  behaves  as   a   porous 
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diaphragm,  through  which  ions  pass  freely.  It  also 
behaves  as  a  soli«l  conductor,  of  which  the  two  surfaces  act 
as  anode  and  cathode  respectively.  For  example: — An 
anode  of  platinum  foil  is  immersed  in  a  beaker  containing 
dilute  sulphuric  acid;  a  hollow  carhon  cylinder  containing 
copper  sulphate  is  used  as  cathode.  When  the  circuit  is 
closed, oxygen  is  evolved  at  the  anode.  A  few  hubbies  of 
hydrogen  rise  from  the  outside  of  the  cylinder,  but  the 
amount  i-  vcr\  small  compared  with  the  oxygen.  After  an 
hour,  copper  is  found  to  be  deposited  on  the  inside  of  the 
cylinder,  mainly  on  the  part  nearest  to  the  auode.  If  we 
use  as  cathode  a  carbon  rod  dipping  into  the  copper  sulphate 
in  the  cylinder,  copper  is.  deposited  on  the  cathode  and  also 
on  the  outside  id' the  cylinder.. 

When  a  carbon  cylinder  is  used  directly  as  an  electrode 
we  might  expect  it  to  behave  simply  as  a  metallic  electrode, 
the  electrolytic  action  taking  place  only  outside  it,  in  the 
liquid  which  surrounds  the  cylinder  and  in  which  the  second 
electrode  is  immersed.  But  experiments  made  by  the  author 
on  this  point  indicate  that  the  expectation  is  not  realised. 
He  concludes  that  when  a  carbon  cylinder  is  used  directly 
as  a  cathode  (or  anode),  its  whole  surface — both  inside 
and  outside — behaves  as  a  cathode  (or  anode).  Lastly, 
he  finds  that  when  a  cathode  (or  anode)  is  brought  into 
metallic  connection  with  a  carbon  cylinder,  so  that  both  are 
at  the  s;ime  potential,  the  whole  system  behaves  as  a 
cathode  (or  auode),  the  result  being  simply  to  increase  the 
active  surface. — D.  E.  .1. 

Electricity,  Production  of,by  Chemical  Means.    E.  Andreas. 

ZeitS.  f.  Elektrochem.  1896,  3,  188—189. 
The  author  has  further  investigated  the  behaviour  of  primary 
batteries,  the  action  of  which  depends  upon  the  continuous 
oxidation  of  hydrogen,  carbon  monoxide,  &c.  His  results 
are  mostly  of  a  negative  nature.  He  considers  that  the 
weak  point  in  the  batteries  investigated  by  Borchers  and 
himself  is  the  use  of  electrodes  which  become  dissolved  as 
the  battery  acts,  and  that  success  can  only  be  secured  by 
the  introduction  of  electrodes  which  do  nut  go  into  solution 
during  the  oxidation  of  the  gas  used  in  the  battery. 

— D.  E.  J. 

PATENTS. 

Electrical  Primary  Batteries,  hnjits.  in  or  relating  to. 
[Use  of  Treat,',!  Coal  in  Cell.']  J.  1!.  Whittemore, 
London.  Eng.  Pat.  18,549,  Aug.  21,  1896. 
A  block  of  coal  of  about  5  lb.  weight  is  taken,  and  on  it 
is  burned  a  small  portion  of  sulphur,  camphor,  pitch,  or 
analogous  inflammable  substance.  Tin'  use  is  claimed,  in 
the  liquid  of  electrical  primary  battery  cells,  of  pieces  of 
the  coal  thus  treated.  Such  cells  are  formed  of  an  iron 
and  carbon  couple  immersed  in  water,  or  if  they  arc  added 
to  the  nitric  acid  solution  in  a  Buusen  cell,  the  zinc  may  he 
replaced  by  iron.  An  electromotive  force  of  1  volt  is 
claimed  for'  this  cell.  The  specially  "  treated  coal,"  it  is 
-  lid,  when  added  in  small  quantity  to  the  acid  solution  of 
an  ordinary  battery  cell,  increases  the  quantity  and  strength 
of  the  current  therefrom  to  such  an  extent  that  iron  can 
be  used  in  place  of  zinc  as  the  positive  clement  in  the  cell. 

— G.  H.  li. 

Electrolytic  Decomposition  of  Liquids,  Tmpts.  in  »;•  con- 
nected  with  Apparatus  for.  [Mercury  Cathodes.]  (',. 
Bell  and  G.  \V.  Bell.  Liverpool.  Lug.  Pat.  20,542, 
Oct.  31,  1895. 

Tuts  apparatus  consists  of  three  parts.  The  lower  one, 
being  the  anode  chamber,  in  which  the  brine  or  other 
id  is  decomposed,  is  separated  1>\  a  porous  partition, 
on  which  a  layer  of  mercury  rests,  from  the  cathode 
chamber,  in  which  caustic  soda  is  produced.  Above  the 
chamber,  and  separated  from  it  by  a  suitable  diaphragm,  is 
a  "as  chamber,  in  which  the  chlorine  evolved  in  the  anode 
compartment  is  collected.  This  chamber  is  separated  from 
the  anode  compartment  of  the  next  series  of  cells  above  it 
in  a  metallic  insulated  diaphragm,  and  groups  of  these 
ceils  are  thus  arranged  above  each  other.  The  cathode 
chambers  are  connected  so  that  the  caustic  soda  formed  in 
uppermost    compartment    becomes    concentrated   as  it 


Hows  down  through  the  apparatus.  The  strength  of  the 
brine  is  maintained  by  adding  salt  to  a  separate  ve>-el 
through  which  the  solution  from  the  anode  compartment  is 
circulated  by  a  pump,  where  it  i*  freed  from  chlorine  In 
means  of  waste  heat.  The  chambers  described  are  prefer- 
ably metallic,  and  lined  with  a  protective  coating  of  rubber 
or  the  like,  and  the  tubes  which  carry  off  the  chlorine 
serve  also  as  supports  to  the  porous  diaphragms. 

— G.  U.K. 

Storage  Batteries,  Tmpts.  in.  [Thin  Negatives.]  A. 
Prcis>,  Norwood,  South  Australia.  Eng.  1'at.  19,301, 
Sept.  1,  1896, 

The  positives  are  id'  lead,  and  of  the  normal  construction, 
hut  the  negatives,  which  simply  serve  as  conductors,  ate 
merely  thin  sheets  of  zinc,  or  aluminium,  or  any  other 
suitable  metal  having  the  same  superficial  area  as  the 
positives.  The  electrolyte  preferred  is  a  dilate  solution  of 
sulphuric  acid  and  sulphate  of  ammonia,  having  a  density 
of  1*2.  The  cell  is  preferably  formed  of  papier  niacin'-, 
and,  by  the  improved  construction,  it  i-  claimed  that  a 
reduction  in  weight  of  two-thirds  can  he  effected. — G.  II.  B. 

Electrolysis,  A  Process  and  Apparatus  tor  Effecting. 
[Liquid  Electrodes.]  F.  W.  Golby,  London.  From 
(>.  Arlt,   Goerlitz,  Germany.     Eng.   Pat.    15,129,  July  8, 

1896. 

The  apparatus  consists  of  a  tightly  closed  vessel  with  a 
bottom  sloping  to  an  outlet.  The  electrodes  are  introduced 
through  perforations  in  the  cover,  and  are  packed  to  pre- 
vent the  escape  of  gas.  which  is  led  off  through  a  stand- 
pipe.  The  positive  electrode  consists  generally  of  carbon, 
and  the  negative  electrode  of  a  jet  or  spray  of  mercury  in 
the  case  of  the  electrolysis  id'  brine  or  any  other  liquid 
metal  or  mixture  of  one  or  more  liquid  metal-,  lie 
mercury  which  cannot  flow  off  quickly  enough  is  protected 
from  the  action  of  the  brine  by  a  layer  of  fluid,  such  as 
chloroform  or  bisulphide  of  carbon,  which  is  heavier  than 
the  electrolyte,  and  is  not  acted  on  by  the  products  of 
electrolysis  ;  and  the  sodium  amalgam  formed  is  withdrawn 
from  the  vessel  and  treated  with  steam  or  water,  with  the 
formation  of  caustic  soda  and  the  regeneration  of  the 
mercury.  Both  electrodes  may  be  fluid,  and  they  are 
introduced  into  the  electrolyte  in  jets  and  sprays  of  any 
convenient  form,  their  introduction  and  withdrawal  being  so 
regulated  that  the  electrical  circuit  is  never  broken. 

— G.  II.  i:. 

Secondary  Galvanic   /latteries.  Improved   Plates  for.  and 

a    Method    of  Producing    the    Same.      [Block    Plates.] 

( '.    Mar-cluicr,    Berlin,    Germany.     Eng.    Pat    12,250, 

June  1,  1896. 

The  binding  agent  consists  of  a  solution  of  amber  or  other 

similar  fossil  resin,  dissolved  in  alcohol  or  oil  of  turpentine 

and  alcohol,  and  is  added  to  the  lead  oxide  SO  as  to   form    a 

plastic  mass, -which  is  then  spread  out  in  a  suitable  frame 

of  hard  lead.  The  plates  are  dried  at  a  moderate  tempe- 
rature, acidulated  for  a  lew  days  in  a  bath  of  dilute 
sulphuric  acid,  and  linalh  shaped  and  at  ranged.  The 
plates  require  no  trellis  support,  and  arc  very  solid  and 
elastic. — (i.  H.  R. 

(B.)— ELEC  TRO-METALLUKGY. 

Metals,  Eleclrii   Furnacesfoi  tht    Reduction  and  Refining 
,,f.     W.  Borchers.    Zed's,  f.  Elektrochem.   1896,3,   189 

—  19:!. 

I'm:  first  of  a  series  of  papers  on  the  development  and 
construction  of  electric  furnaces  for  metallurgical  purposes, 
The}  maybe  divided  into  two  great  classes:  I  Furnaces  of 
the  tirst  class  depend  upon  what  the  author  calls"  resistance- 
beating."  The  principle  here  employed  may  he  applied 
in  two  ways: —  (1)  The  substance  tu  be  heated  is  itself 
introduced  as  a  resistance  into  the  circuit ;  (2)  it  is  placed 
in  contact  with  another  substance,  winch  is  electrically 
heated.  II  .furnaces  of  the  second  dass  depend  upon 
what  the  author  calls  "  arc-light  heating."  \-  a  resistance 
has  also  to  be  overcome  in  the  electric  arc,  the  classification 
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is  not  free  from  objection,  but  for  practical  purposes  it  is 
intelligible  and  useful.  Here  again  the  principle  maybe 
applied  in  two  ways  : — (11  The  substance  to  be  heated 
forms  one  or  both  poles  of  an  arc  light  j  (2)  it  is  placed 
in  a  space  heated  by  the  arc.  For  a  given  distance 
between  the  poles,  a  furnace  of  Class  I.  requires  a  large 
current,  but  only  a  low  E.M.F.,  whereas  a  furnace  of  Class 
II.  requires  a  high  E.M.F.,  but  only  a  small  current.  The 
present  paper  deals  with  furnaces  of  the  kind  1(1).  in 
which  the  substance  to  be  heated  is  introduced  directly  as 
a  resistance  into  the  circuit.  We  find  an  illustration  of  this 
principle  as  far  back  as  1815,  in  the  Phil.  Trans.,  where 
Pepys  describes  a  sort  of  "  electric  cementation  "  experi- 
ment in  which  iron  wire,  in  contact  with  diamond  powder, 
is  converted  into  steel.  But  the  first  practical  application 
of  the  principle  to  the  reduction  of  metals  was  made  hy 
the  brother-  Cowles  in  1884.  They  intended  it  to  be  used 
for  zinc  as  well  as  aluminium,  hut  for  the  former  purpose 
it  has  not  been  a  success,  fig.  1  is  a  diagrammatic  repre- 
sentation of  a  furnace  intended  for  the  reductiou  of 
aluminium,  and  Fig.  2  shows  the  form  into  which  this 
furnace  has  now  developed.  The  electrodes  consist  of 
carbon  rods  fixed  in  iron  or  copper  holders,  which  are 
introduced  into  the  furnace  through  cast-iron  tubes.  They 
are  adjusted  by  screws  and  hand-wheels.  In  the  position 
shown  in  the  figure,  two  of  the  carbons  project  far  enough 
to  touch.  The  heating  effect  of  the  current  here  is  very 
intense,  and  these  two  rods  soon  waste  away.  Meanwhile, 
the  part  of  the  mixture  surrounding  them  has  become 
heated,  and  by  gradually  withdrawing  the  electrodes,  the 
whole  of  it  can  be  submitted  to  the  action  of  the  current. 
The  distance  of  the  electrodes  is  regulated  in  accordance 
u-ith  the  indications  of  the  measuring   instruments.     When 

Fig.  1. 
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the  whole  of  the  niixtuie  is  fused,  the  current  is  stopped 
and  the  next  furnace  is  thrown  into  action.  Not  only  the 
■continuous  current,  but  also  the  alternating  current,  can  be 
used  in  this  furnace  ;  in  fact,  the  latter  gives  a  more 
uniform  heating  effect.  This  shows  that  the  Cowles  pro- 
cess is  purely  one  of  redaction,  and  that  electrolysis  plays 
no  part  in  it. — D.  E.  J. 

PATENTS. 

Metallic  Zinc  from  Ores  of  Zinc,  and  Metallic  Zinc  and 
Metallic  Copper  from  Zinc  Ores  containing  Copper, and 
the  Production  of  Oxygen  Gas  in  the  Cases  specified ; 
Impts.  in  a  1'rnces*  and  Apparatus  for  the  Electrolytic 
Production  of.  [Ammoniacal  Bath.]  C.  A.  Burg- 
hardt,  Manchester,  and  G.  Kigg,  Eccles.  Eng.  Pat. 
22,732,  Nov.  28,  1893. 

The  ores,  which  have  been  thoroughly  oxidised  by  roasting, 
are  ground  and  treated  with  a  concentrated  solution  of 
either  the  normal  carbonate,  the  sesquicarbonate,  or  the 
bicarbonate  of  ammonium,  or  a  mixture  or  these;  or  a 
solution  of  ammonia  gas  in  water  may  be  employed,  but  in 
.the  latter  case  no  oxygen  is  evolved  in  the  later  stages    of 


the  process.  The  bath  is  covered  with  a  layer  of  paraffin 
or  other  mineral  oil  of  high  Hashing  point  and  low  viscosity, 
to  prevent  loss  of  ammonia,  and  a  mechanical  stirrer  is  set 
iu  motion.  When  all  the  oxides  have  been  dissolved,  the 
clear  liquor  is  drawn  off  into  another  tank,  and  again 
covered  with  a  layer  of  oil.  The  solution  is  freed  from  any 
iron  it  may  contain  by  treatment,  at  about  40°  C,  with  a 
certain  proportion  of  hydrated  oxide  of  tin,  and  the  clear 
liquid  is  again  drawn  off  into  another  tank.  If  copper  be 
present,  it  is  recovered  by  immersing  in  the  bath  plates  of 
zinc.  or.  preferably,  of  zinc  iu  contact  with  tin,  and  the 
copper  deposited  on  the  zinc  strips  easily,  and  is  entirely 
free  from  oxides,  owing  to  the  layer  of  oil.  The  solution, 
/free  from  copper,  is  electrolysed  in  a  bath  covered  with  a 
layer  of  paraffin  and  provided  with  sheet  zinc  cathodes  and 
tin  or  lead  anodes.  If  a  solution  of  the  carbonates  has 
been  employed,  the  oxygen  given  off  at  the  positive  pole  is 
collected  and  washed. — G.  H.  K. 

Electrodes  for  Electrolytical  Purpose*,  Impts.  in.  [Plati- 
num Tubes."]  W.  Heraeus,  Hanau-on  the- Main,  German  v. 
Eng.  Pat.  1114,  Jan.  16,  189fi. 

Tut:  electrodes  are  formed  of  thin  tubes  of  platinum  sur- 
rounding an  accurately  fitting  core  of  copper  or  other  good 
conductor.  The  tubes  are  connected  together  by  conducting 
or  non-conducting  transverse  top  bars,  and  by  a  thin  sheet 
of  platinum  in  the  intermediate  spaces  for  the  depth  to 
which  tlie  tubes  are  immersed  in  the  bath.  The  lower  ends 
of  the  tubes  are  also  closed  with  platinum.  This  composite 
electrode  allows  of  the  use  of  large  currents  with  a  small 
weight  of  platinum.— G.  11.  I!. 

XII.-FATS.   OILS,   AND  SOAP. 

PATENTS. 

Cotton  Waste  or  other  Fibrous  or  Textile  Material,  Impts. 
in  ( 'leaning  or  Removing  Grease  from,  and  in  Apparatus 
therefor,  and  for  Recovering  the  So/rents.  J.  W. 
-Mitchell,  Rawtenstall.     Eng.  Pat.  23, 129,  Dec.  6,  1895. 

See  tinder  V.,  paije  898. 

Solidified    Petroleum.     Impts.     in     the     Manufacture     of. 
[Wool-fat    Acids,    Ileal,    ami    Caustic     Alkalis.]       M. 
Ekenberg,  Stockholm.     Eng.  Pat.  16,541,  July  25,  1896. 
jSee  under  III.,  page  S94. 

Sebacic  Acid  from  Wool  or  Fulling  Grease,  A  Process  of 
Obtaining.  F.  Sahlfeld,  Hanover.  Eng.  Pat.  18,910, 
Aug.  27,  1S96. 

Dark  wool  grease  or  fulling  grease  is  distilled  by  heating  in 
a  retort,  superheated  to  a  temperature  of  300°  C,  steam 
being  injected  into  the  neck  of  the  retort.  A  light  fatty 
acid  distils  over.  By  this  exterior  and  interior  heating,  the 
distillation  is  much  accelerated.  The  jet  of  steam  also  tends 
\i>  separate  the  "  sebacic  "  ( fatty)  acid  from  the  carburetted 
hydrogen  compounds  formed  during  the  distillation,  and  a 
purer  product  is  thus  obtained. — W.  P.  S. 

Butyrometers  or  like  Fat-testing  Instalments,  Impts.  in  or 
relating  to.  X.  Gerber,  Zurich.  Eng.  Pat.  1S.2S2,  \un- 
18,  1896. 

See  under  XXIII.,  page  921. 

XIII.-PIGMENTS,  PAINTS ;  EESINS, 
VAENISHES ;  INDIA-RUBBER,  Etc, 

(.4.)— PIGMENTS,  PAINTS. 

PATENT-- 

While  Lead,  Impts.  in  the  Manufacture  of     A.  B.  Browne 

Boston,  U.S.A.     Eng.  I'at.'l  1,988,  July  7,  1896. 
A  soltjjion  of  a  salt   of  an   alkaline  has-,  such  as   sodium 
nitrate,  is  electrolysed  in  a  vessel  divided    by  porous    parti- 
tions into  three  compartments.     The  central  chamber  con- 
tains excess   of   the   electrolyte,  whilst   one   end   chamber 
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contains  a  pig-lead  anode,  and  the  other  a  cathode,  preferably 
of  copper.  The  solution  under  electrolysis  is  decomposed  ; 
the  nitric  acid  attacks  the  lead  anode,  forming  nitrate  of 
had,  whilst  the  caustic  soda  goes  to  the  cathode.  The  two 
solutions  are  drawn  oil'  into  tanks  and  then  mixed,  thus 
forming  sodium  nitrate  |  for  use-  over  again) and  precipitating 
the  lead  a-  hydrate.  The  lead  hydrate  is  filtered  oft  and 
carbonated  to  form  basic  amorphous  carbonate  of  lead. 

Means  are  described  for  preventing  tin'  re-commingling 
of  the  acid  and  alkali  in  the  electrolyser,  and  also  for 
preventing  the  formation  of  objectionable  sub-salts  of  lead. 
(See  also  this  Journal,  1896,  207.)— A.  S. 

Enamel  P<iint  and  Combination  of  Materials for  Composing 
same.  \ Shellac,  Copaiba  Balsam,  Camphor,  and  Dr.r- 
tri'n.]  G.  W.  N.  Hamilton,  Albert  Park,  Victoria.  Eng. 
Pat.  19,318,  Sept.  1,  1896 

This  is  composed  of  1  gall,  of  methylated  spirit,  3  11>.  of 
shellac,  1  lb.  of  white  pice  resin  or  copaiba,  4  oz.  of 
camphor,  4  oz.  of  gum-arabic  or  dextrin,  and  a  sufficiency 
of  |ngment,  all  mixed  together  and  strained.  The  gum- 
arabic  is  dissolved  separately  in  a  little  water.  The  material 
dries  in  about  10  minutes,  giving  a  perfectly  smooth  sur- 
face, and  is  particularly  suited  for  painting  ships'  bottoms, 
&c— F.  H.  I.. 

Blanc  Fin.  Preparation  of.     Papier  Zeit.  1896,  ^ss:;. 
See  under  XIX,,  page  9 IS. 


(B.)— RESINS,  VARNISHES. 

Resin,Mayr's  M<  thodqf  Tapping  Tn  .  s  for  Ih.  Extraction 

of.  them.  Rev.  Fett-  u.  Harz-Ind.  3,  [49],  203—205. 
To  prevent  the  loss  of  volatile  oil,  estimated  at  50  per  cent,, 
and  minimise  the  drying  up  of  the  wood  occasioned  by  the 
ordinary  method  of  tapping  resinous  trees,  it  is  proposed 
to  proceed  as  follows: — A  hole  is  first  bored  in  an  upward 
direction,  about  12  ins.  from  the  ground,  through  the  bark 
and  into  the  wood,  on  the  S  E.  side  of  the  tree.  Above 
this  aperture  a  vertical  axe  cut,  some  50  em.  long,  is  made 
in  the  bark,  and,  by  means  of  a  tool  inserted  through  the 
cut,  the  bark  is  loosened  from  the  wood  on  either  side,  so 
that  a  free  space  of  oval  form  is  left  between  them,  any 
loose  woody  tissue  being  scraped  .out  with  the  tool.  This 
space  is  kept  open  by  the  insertion  of  folded  strips  of  sheet 
metal  forming  small  V-shaped  troughs,  arranged  in  diverg- 
ing pairs  thus  /•,.  to  drain  the  exuding  sap  from  the  cleft, 
BO  that  it  runs  down  between  the  bark  and  the  wood,  and 
is  conveyed  by  a  pair  of  converging  (V)  troughs  into  an 
effluent  piaced  in  the  hole  at  the  lower  extremity.  The 
vessel  to  catch  the  droppings  is  covered  by  a  funnel,  and 
the  whole  arrangement  keeps  the  resin  clean  and  minimises 
evaporation,  the  bulging  of  the  bark,  caused  by  the 
underlying  troughs,  diverts  the  water  flowing  down  the 
trunk  away  from  the  collecting  vessel,  the  effect  being 
increased  by  removing  a  few  scales  oi  bark  on  either  side 
of  the  bulge. 

The  second  year,  the  troughs  are  removed  and  thi 
operation   i-  i  level,  the  bark    over   the 

abandoned  Burface  being  nailed  down  to  heal ;  in  the  case 
of  hard-barked  resinous  trees  the  outer  scale- of  bark 
be  partly  removed  before  tapping.— I'.  S. 

PATENTS. 

New  »r  Improved  <  'ht  mil  <il  Substanci .  and  tin-  Application 

thereof  to  Industrial  Purposes,  such   as   Rubber,  Gutta- 

/'.  rcha,  <>r  Celluloid  Substitutes,  Insulations  of  Elei  trii  al 

Conductors,  Coverings  for  Ships'  Bottoms,  or  Wall  ami 

Coverings.     P.   C.    1>-   Castle,    Liverpool,     log. 

l'at.  19,130,  Oct.  11,  1895. 

THIS  consists    "  in  the  preparation   and  application    of  the 

gum   pi  im   the  kernels  of  the  ceratonia  siliqua 

tree)    as   a    substitute,   solvent,  diluent,  or    ji 

at  of  india-rubber,  gutta-percha,  or  celluloid."    The 

two  substances   may  be  mixed  in  onj  proportions,  may  lie 

vulcanised  or  not.  and  the  rubber  itself  may  be  replaced  by 

oxidised  linseed  oil.    For  the  walls  or  Boors  of  rooms  the 


composition  can  either  be  used  as  a  cement  to   hold  the 
woodwork  together,  or  tin-  whole  floor  may  be  coated  with  it 
after  the  manner  of  asphalt.     (See  also  this  Journal 
U0,  and  1895,  652.)— F.  H.  L. 

-ViVro  Compounds  suitable  for  Moulding,  and  far  Coatings, 
Varnishes,  and  tht  like}  Impts  in.  W.  F.  Bead,  Addle ■ 
stoue,  Surrey,  and  E.J.  \.  Rarle,  London.  Eng.  Pat. 
21,995,  Nov."  19,  1895. 

Oils  mainly  composed   of  linolein,  such  as  linseed,  poppj 
or  nut  oil,  or   those  containing  a  large  proportion    of  I 
lein,  Buch  as  castor  oil,  arc  nitrated  in  the  usual  way.     The 
nitro  products   obtained   are  Bemi-fluid,     These   are  mixed 
with    finely  powdered   carbonates  of   the  alkalis  OI   alkaline 
earths  (e.g.  chalk)  in  quantity  a  little  more  than  sufficient 
to  neutralise  the  free  acids  remaining  in  the  nitro  compounds. 
The  excess  of  carbonates  is  removed   bj  heating  to 
and  allowing  to  settle.     The  Bobstance    thus   prepared   is 
mixed    in    varying    quantities    with    compounds    of    nitro 
cellulose  (parkesine.    xylonite,    celluloid,    S;c.b    the    latter 
bi  ing  thus   rendered  less  hard  aud  brittle.     The  mixing  is 
carried  out  by  malaxation  at  a  temperature  not  exceeding 
100°  C.     Should   the  compound  be  required  as   a   varnish 
or  in   solution,  the  ingredients  may  hi'  added   direct  to    the 
solvent,    as    ordinary   solvents   of    nitrocellulose    an 
solvents  of  nitrolmolein  and  nitroricinolein. — \V.  P.  S. 


Ill  -TANNING.  LEATHER.  GLUE.  SIZE 

Fermentation  Phenomena  in  Tan  Liquors.     F.  Andn 
(Imp.  Research  Laboratory,  Vienna.)     DerGerber,  1895, 
21,  [504,  505,  506],  193— Tlo. 

Tanking  belongs  to  those  industries  in  which  the  decompo- 
sition of  organic  materials  by  micro-organisms  plays  an 
important  role. 

The  object  of  the  article  is  to  give  a  more  exact  account 
of  those  decompositions  which  take  place  in  the  tan  liquors 
during  the  tanning  process,  with  formation  of  a  -cries  of 
organic  acids  in  considerable  quantities.  These  acids  have 
considerable  influence  on  the  tanning  process,  aud  the 
matter  is  of  importance  to  the  practical  man,  as  it  is  in  his 
power  to  modify  the  changes  going  on  in  the  liquors  to  bis 
benefit.  Some  of  these  decompositions  or  fermentations,  as 
we  shall  call  them,  are  actually  visible  by  the  rapid 
formation  of  a  pellicle  on  the  surface  of  the  liquor,  or  by 
evolution  of  gas,  e.g.,  in  niyrabolaus  liquors,  but,  even  when 
not  visible,  fermentations  are  almost  always  going  on  in  the 
liquors. 

In  order  to  thoroughly  investigate  the  matter  it  was  a 
first  condition  to  isolate  the  numerous  micro-organisms 
occurring  in  tan  liquors,  to  study  their  physiological  action 
on  the  materials  used  in  tanning,  and  to  separate  the 
important  ones  from  those  having  no  influence  on  the 
process. 

The  author  gives  an  account  of  the  methods  he  used  in 
the  research.  For  obtaining  the  pure  cultures  required, 
Hansen's  method  was  used  for  the  yeasts  (vide  .Micro- 
organism- of  Fermentation,  A.  Jorgensen,  1893,  M,  Koch's 
•_■ .'latin  plate  method  for  the  bacteria. 

A-  nutrient  media,  the  usual  10  per  cent,  peptone-gelatin 
was  not  as  a  rule  so  useful  as  beer-wort  gelatin  (10  per 
cent.);  in  special  cases  3—4  per  cent,  of  alcohol  was 
added  to  this. 

for  Hansen's  method,  unhopped  beer  wort,  lager  beer, 
and  tannin  infusions  were  used  as  media. 

Gelatin  and  agar  naturally  do  Dot  admit  of  the  addition 
of  any  tannin,  nor  does  the  gelatinous  silicic  acid.  Fortu- 
nately the  tannin  ma\  be  replaced  in  the  solid  media  b) 
carbohydrates,  such  as  glucose  and  milk  sugar;  best  of  all 
is  a  -trong  infusion  of  a  tanning  material  from  which  the 
tannin  ha-  been  removed  by  filtration  through  bide  powder  ; 
the  filtrate  may  be  used  alone  for  liquid  culture-.  Glycerin 
peptone  agar,  milk  serum  gelatin,  and  potatoes  were  also 
used   as  -olid  media. 

A-  intermediate  material-  between  the  gelatin  cultures 
and  the  tannin  liquor  to  be  investigated,  milk  and  beer  were 
u-ed.     Following    the    bacteriological    examination    of  the 
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liquors,  chemical  analyses  were  made  to  ascertain  the  changes 
which  had  occurred. 

The  bacteria  present  in  tan  liquors  may  be  divided  into 
the  following  groups  ; — 

A.  Putrefactive  bacteria. 

B.  Water  and  air  bacteria. 

C.  Strictly  fermentive  bacteria  and  yeasts. 

A.  Putrefactive  Bacteria. — In  this  division  are  included 
most  of  the  organisms  existing  on  and  introduced  into  the 
liquors  with  the  hides.  The  author  finds  that  these  are 
chiefly  of  importance  as  furnishing  nitrogen  from  the  hide 
substance  by  peptonization,  which  is  then  used  up  by  the 
true  ferments.  Fermentation  goes  on  much  quicker  in 
liquors  containing  skins  than  in  those  which  do  not  contain 
them. 

The  following  recognised  putrefactive  ferments  have  been 
met  with  in  tan  liquors  : — Bacillus  fluorescein  liquefaciens 
(Fliigge);  B. megatherium  (l)e  Bary);  B.  Nubtilis  (Ehren- 
bcrg) ;  Potato  bacillus;  B.  Mesentericus  fuscus  (Fliigge)  ; 
B.  Mycoides  (Fliigge);  B.  Viscosus  (Frankland)  ;  B. 
liquidus  (Frankland) ;  Gas-forming  Bacillus  (Eisenberg)  ; 
White  Bacillus  (Maschek)  j  Proteus  Vulgaris,  Proteus 
mirabilis  (Hauser)  ;  Bacillus  butyricus  (Hueppe) ;  White 
Streptococcus  (Maschek);  Worm. shaped  Streptococcus 
(  Maschek)  ;  Grey  Coccus  (Maschek). 

Besides  these  known  species  there  are  other  yet  un- 
described  hut  putrefactive  organisms,  most  of  which 
have  a  similar  effect  on  the  subsequent  fermentation.  They 
naturally  occur  most  numerously  in  the  weak  liquor.  As 
an  example  of  the  way  certain  bacteria  get  into  a  tannery, 
the  following  example  is  given  : — The  waste  water  of  a  large 
works  discharged  into  the  neighbouring  river  was  found  to 
contain  large  numbers  of  Proteus  Vulgaris  and  B.  fluorescens 
liquefaciens;  the  same  bacteria  were  found  not  only  in  the 
water  but  in  the  limes  am)  tan  liquors  of  a  tannery  a  mile 
down  stream,  drawing  its  water  from  the  same  river.  Where 
the  cold-sweat  process  of  unhairing  is  used,  a  still  larger 
number  of  putrefactive  organisms  are  found  in  the  liquors. 

B.-  -Water  and  air  bacteria,  as  a  rule,  are  of  small 
consequence  to  the  tanner,  though  some  grow  well,  even 
in  the  presence  of  25 — 30  per  cent,  of  tannin,  and  by  using 
up  the  proteids  and  carbohydrates  of  the  liquors,  and  thus 
overgrowing  the  true  ferments,  they  exert  an  influence  on 
the  tanning  process.  • 

In  120  samples  from  different  tanneries,  the  following 
organisms  were  found: — Bacillus  Aerogenes  (Miller); 
Bacterium  Ziirnianum  (List);  Bacterium  Luteum  (List); 
Bacillus  Ochraceus.  Bacillus  Flavocoriaceus  (Adametz- 
Wickman)  ;  Bacillus  fluorescens  putridus  (Fliigge); 
Red  Bacillus  (Eisenberg)  ;  White  Bacillus  (Eisenberg)  ; 
Orange-red  Water  Bacillus  (Adametz-Wickman)  ;  Citron- 
yellow  Bacillus  (Maschek)  :  Gas-forming  Bacillus  III.,  from 
dung  bares  and  bran  drench.  B.  prodigiosus  ;  Red  Coccus 
(Maschek);  Schliimpe  Micrococcus  (Brantigam) ;  Micro- 
coccus luteus  (Conn)  ;  Micrococcus  flavus  tardigradus 
(Fliigge)  ;  Micrococcus  Auruntiacus  (Colin  i  ;  Micrococcus 
fulvus  (Cohn) ;  M.  Versicolor  (Fliigge);  M.  Candicas 
(Fliigge)  ;  M.  Fervitosus  (  Adametz-Wickman) ;  M.  plumosus 
(Brautigam);  M.  flavus  liquefaciens  (Fliigge);  M.  flavus 
desideus  (Fliigge);  Cream-coloured  micrococcus  (List); 
Diplococcus  luteus  (Adametz).  Diplococeus  liquefaciens 
flavus  tardus,  Pediococcus  acidi  lactici  (Lintner)  :  Pedio- 
coccus  (Beer  sarcina)  (Lintner)  ;  Sarcina  Aurantiaca  (Han- 
sen) :  Sarcina  Lutea  (Hansen)  ;  Chrenothrix  Kuhniana. 

Of  these,  Pediococcus  and  Sarcina  produce  small  quantities 
of  acids ;  the  latter,  with  M.  flavus  liquefaciens  and 
Diplococcus  luteus,  occur  very  frequently  in  tan  liquors. 
Chrenothrix  Kuhniana  is  also  found  in  fairly  large 
numbers,  but  only  when  the  liquors  are  prepared  cold. 
Bacillus  III.  (gas-forming)  occurs  almost  always  in 
upper-leather  tanneries,  where  the  goods  have  been  bated 
\>t  bran-drenched;  it  is  characterised  by  copious  evolution 
of  ga3  during  its  growth  in  all  nutrient  media  examined. 
It  was  found  that  such  organisms  as  Bacillus  prodigiosus 
grew  vigorously  in  canaigre,  pine,  and  hemlock  liquors, 
owing  to  the  presence  of  starch  in  quantities. 

Of  the  moulds,  those  most  frequently  occurring  are 
PeHicillium  Glaucum,  which  grows  well  on  sour  liquors. 
Mucor  Mucedo  grows  on  moist  bark,  and  from  thence  the 


spores  get  into  the  tannery,  and  Oidium  Lactis,  a  frequent 
but  not  necessary  adjunct,  to  lactic  acid  fermentation.  The 
moulds  do  not  produce  acids  directly  ;  they  generally  make 
their  appearance  after  the  liquors  become  sour,  and  produce 
small  quantities  of  alcohol  and  CO,,.  Penicillium  also 
decomposes  lactic  acid.  They  act  as  carriers  of  the  bacteria, 
which,  adhering  to  the  mould  spores,  are  carried  with  them 
into  the  air  and  thence  into  other  liquors. . 

Oakwood  and  quebracho  extracts,  which  ferment  with 
difficulty,  owing  to  a  lack  of  suitable  nutrient  material,  are 
good  growing  ground  for  moulds.  Their  special  function 
in  the  decomposition  of  tannins  of  a  glucoside  character 
will  he  described  in  a  later  research.  It  will  be  seen  from 
•the  above-mentioned  organisms  that  the  souring  of  tau 
liquors  is  influenced  by  numerous  factors,  and  is  no  regular 
fermentation  such  as  alcoholic  or  acetic  acid  fermentation. 
A  bacteriological  examination  of  the  liquors  has  shown  a 
whole  series  of  bacteria  and  fungi  in  the  liquors,  but  chemical 
analysis  shows  the  following  to  be  the  chief  products:  — 
Carbonic  acid,  ethyl  alcohol,  acetic  acid,  and  lactic  acid. 
Although  all  these  are  of  equal  theoretical  importance,  only 
the  two  latter  need  be  considered,  and  the  bacteriological 
larch  is  much  simplified  by  considering  only  those 
species  which  produce  these  two  acids.  Of  the  two,  lactic 
swells  the  skins  better  than  acetic  acid. 

The  author  has  found  no  organism  in  tan  liquors  capable 
of  fermenting  glucoses  direct  to  i tic  ac  d.  And  he  con- 
siders that  the  production  of  this  acid  in  the  liquors  is  the 
result  of  two  distinct  processes — (1)  the  formation  of 
alcohol;  (2)  the  oxidation  of  the  alcohol  to  acetic  acid; 
that  lactic  and  acetic  acids  are  the  result  of  entirely 
different  chemical  processes  and  are  produced  by  different 
organisms.  The  production  of  alcohol  and  acids  will  be 
considered  under  the  third  heading. — J.  T.  W. 

Leather,  The  Dyeing  of,  for  Shoes.     II.  Burgess.     J.  Soc. 

Hyers  and  Colourists,  1896,  12,  207. 

See  under  VI.,  page  899. 

PATENTS. 
Preparing  Hides  for  Tanning,  Impls.  in  Lyes  or  Liquors 
for.  ^Cultivation  of  Bacteria  of  Dog  and  Bird  Dun,/.] 
C.  D.  Abel,  London.  From  The  Cbemisch-techn.  iind 
Hygien.  Inst.  (Popp  and  Becker),  Frankfurt  a/Main, 
Germany.  Eug.  Pat.  21,720,  Nov.  15,  1896. 
Tiik  use  of  dog,  pigeon,  or  poultry  dung  as  a  hate  after 
liming,  is  apt  to  give  irregular  results,  especially  under 
unfavourable  atmospheric  conditions,  and  a  staining  of  the 
hides  may  ofteu  take  place.  It  is  found  that  the  action  of 
these  liquors  is  traceable  to  the  influence  of  certain  bacteria, 
which  may  be  cultivated  on  gelatin  plates  or  otherwise  ; 
usually  there  are  also  detrimental  bacteria  present,  which 
are  liable  to  propagate  at  u  far  greater  rate  than  the  others 
under  certain  conditions — a  fact  that  accounts  for  the  non- 
reliability  of  ordinary  water.  Three  favourable  bacteria  are 
described,  of  which  pure  cultures  may  bs  prepared.  In  prac- 
tice, the  parings  from  the  flesh  side  of  the  hides  (ordinarily 
a  waste  product)  are  boiled  with  an  equal  weight  of  water 
for  half  an  hour  by  means  of  injected  steam  in  a  covered 
vessel.  Concentrated  sodium  carbonate  solution  is  then 
added  until  the  reaction  is  slightly  alkaline,  and  the  liquor 
is  cooled  down  to  35°  C,  after  which  there  is  added  the 
pure  culture  obtained  by  the  gelatin  plate  process  (with 
dilution),  and  by  the  further  treatment  corresponding  to 
the  peculiarities  of  the  bacteria  ;  the  whole  is  then  allowed  to 
stand,  and  covered  up  from  a  period  of  from  12  hours  to  five 
days,  according  to  season  and  temperature.  The  hides  or 
skins  are  dipped  for  a  short  time  in  the  concentrated 
decoction,  or  for  a  longer  time  in  a  diluted  liquor,  the  time 
depending  upon  the  state  of  deve  iinent  of  the  bacteria. 
The  further  treatment  is  the  sami  that  when  dung  is 
used,  except  that  the  duration  is  shorter. 

Instead  of  using  a  pure  culture,  a  dog  dung  (preferably  of 
the  white  kind  :  this  being  found  most  effective)  may  be 
used,  and  so  treated  that  only  the  useful  bacteria  are  allowed 
to  propagate.  In  the  presence  of  0'5  per  cent,  of  dilute 
sulphuric  acid,  the  useful  bacteria  ai"  the  most  enduring,  the 
others  being  killed.  With  0-5  per  etnt.  of  carbonate  of 
soda  the  two  kinds  develop  equally,  and  with  1  per  cent, 


012 


THE  JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


[Dec.:: 


the  useful  bacteria  sufficiently  preponderate.  For  preserva- 
tion, sterilised  bran  or  Hour  is  inoculated  with  definite 
quantities  of  tiie  pure  eulrurcs,  and  the  water  is  reduced  by 
drying  or  pressure  to  about  10  or  12  per  cent.  Sterilised 
cakes  containing  a  definite  proportion  of  the  bacteria  may 
thus  be  prepared.  Or,  after  the  bacteria  have  been  properly 
developed,  they  may  be  killed  1>\  heating  the  liquid  -.  for  if 
a  sufficient  proportion  of  their  products  has  been  produced, 
the  liquor  is  found  to  be  as  efiective  as  if  it  contained  the 
living  bacteria. — W.  G.  M. 

Tanning  of  Skins,  Improved  Process  for  the  [under 
Hydraulic  Pressure].  It.  W.  James,  London.  From 
-  Alimomla.  Spezia,  Italy.  Kng.  Fat.  20,154,  Sept.  11, 
1896. 

The  skins  are  prepared  in  the  usual  way  and  placed  in  the 
ordinary  tanning  liquors  contained  in  a  brass  vat,  which  is 
then  h'rroly  closed.  The  contents  are  subjected  to  hydraulic 
pressure,  amounting  to  about  five  or  six  atmospheres. 
About  once  a  day  the  tanniug  liquid  is  strengthened  or 
partly  renewed,  until,  after  15  to  20  days  for  calves'  skins. 
or  50  to  GO  days  for  cows'  skins,  the  operatiou  is  complete. 

— W.  G.  M. 

XV.-MANURES,  Etc. 

Mercury   Bichloride,   New    Application    [Germicide~\    in 

Agriculture.      A    Lonay.     Hull,    de  1'Assoe.  Kelge    des 
Chimistes,  10,  ["].  277.' 

See  under  Will.,  page  917. 

PATENT. 

Manure,  Impts.  in  the  Manufacture  of.  [Humus  from 
Turf,  Jyc.]  N.  F.  B.  de  Mercey,  La  Faloise,  France. 
Eug.  Pat.  6405,  March  23,  1896. 

Artificial  humatc  of  lime  is  made  by  working  peat  or 
turf  into  a  puip  with  a  sufficient  quantity  of  water,  and 
mixing  the  resulting  bath  with  the  necessary  proportion  of 
slaked  lime  made  up  with  water  into  milk  of  lime.  A  flaky 
precipitate  is  formed,  which  may  be  separated  by  the  filter- 
press  and  air-dried.  The  filtrate  should  give  no  further 
precipitate  with  lime-water.  The  precipitated  humus 
should  be  clear  brown,  and  may  be  associated  with  super- 
phosphate or  any  other  manure  before  use. — W.  G.  M. 

XVI.-SUGAR,  STARCH,  GUM,  Etc. 

Sugar  Industry,  Progress   in.  for  tlic  Second   Quarter  of 

1896.  Dingl.  Polyt.  .1."  1S9G,  302,  64—70. 
Loss  in  Dig  Saints  of  Beet  Pulp  on  Pressing  anil  Urg- 
ing.— Results  of  the  loss  in  nutriment  and  in  dry  solids  in 
beet  pulp  on  pressing  and  drying  vary  within  wide  limits 
according  to  the  varying  conditions  in  each  sugar  works. 
During  the  campaigns  1892-93  to  1895-96  inclusive, 
Rydlewski  (Die  deutsche  Zuokerind.  1896,  21,  934)  has 
made  analyses  and  calculated  the  loss  for  the  sugar  works 
at  Wasserleben  a  II.  Tin-  drier,  heated  with  brown  coal, 
was  a  Biittner-  Vim',  and  gave  dried  pulp  of  \j  to  13  per 
cent,  of  moisture.  For  the  whole  period  3,010,430  centner 
of  beets  were  worked,  representing  L97,133-87  centner  of 
dry  solids,  while  the  dried  pulp  contained  only  177,399*35 
centner,  being  a  loss  of  0'G5  per  cent,  on  the  beets,  or  of 
10"01  per  cent,  on  the  dry  Bubstance.  Of  this,  0"16  per 
cent,  on  the  beets,  Or  2"54  per  cent,  on  the  dry  solids, 
was  due  to  the  drying  process,  the  rest  to  pressing 

Preparing  Molasses  Pulp, — A  communication  by  A. 
stift  (Oester.-ungar.  Zeits.  Znckerind.  Landw,  1896,  25, 
224)  gives  the  result  of  a  practical  lest  at  the  Acs  sugar 
works  of  the  process  of  L.  Szyfer,  patented  under  the  name 
Of  J.  Xatniisoii,  for  preparing  molasses  pulp.  Full-weight 
molasses  at  7 » >  I!.  (87"5  I  .)  was  passed  for  3  hours 
through  a  battery  of  10  vats  containing  the  cold  pulp,  tin 
water  driven  off  being  ran  to  waste;  but  as  it  contained 
:;l'.".  per  cent,  of  potash  on  the  ash.it  might,  if  concen- 
trated, be  used  as  manure.  The  molasses  was  drained  off 
and  the  pulp  dried  in  the  centrifugal  machine.  Although 
in  this  instance   the    beet    pulp    hail   previously  lain  for  live 


days  and  had  become  sour  the  result  was  satisfactory,  and 
it  was  still  sound  at  the  end  of  three  months.  Cattle  ate  it 
eagerly  (.">  kilos,  each  animal  per  day),  no  laxative  action 
being  observed. 

Apparatus  for  Subjecting  Atomised  Fluids  to  the  Action 
of  Gases.— C.H,  Knoop(Ger.  Pat.  65,820,  March  :,.  [895). 
For  carrying  out  the  process  described  in  Patent  No.  80,:(92. 

Saturation  Vessel  for  Limed  Sugar  Juice. —  < !.  II.  Knoop 
(Ger.  Pat.  8G,815,  March  3,  189.">).  The  juice  ( 
Pat.  80,3921  is  forced  into  a  holder  against  conical  bodies, 
from  which  it  rebounds  in  a  finely  divided  condition,  while 
the  current  of  carbonic  acid,  whieli  has  already  acted  on 
the  collected  juice,  is  led  through  cross  plates,  and  rises  in 
the  holder.  The  object  of  the  present  invention  is  a  form 
of  vessel  suitable  for  carrying  out  the  process,  and  is 
characterised  in  that  the  current  of  carbonic  acid  rises  from 
trumpet-shaped  mouthpieces  arranged  immediately  under 
the  juice  atomisers,  so  that  the  juice  finds  it-elf  in  a  finely- 
divided  condition  in  a  conical  jet  of  carbonic  acid.  The 
action  of  the  gas  on  the  limed  juice  is  consequently 
extremely  inti  use. 

Fills  for  Osmose  Frames.— Th.  Koydl  (Ger.  Pat.  85,887, 
Sept.  I,  1890.  A  novel  fill  forthe  frames  of  osmose  appa- 
ratus is  described,  by  which  a  fault  hitherto  unavoidable  in 
osmosing  is  completely  removed.  This  fault  is  met  with 
when  the  molasses,  even  when  previously  proposed  fills  are 
employed,  pours  in  thick  layers  through  the  apparatus  and 
the  expected  duty  is  incompletely  fulfilled,  for  the  osmosis 
can  only  take  place,  as  is  well  known,  where  the  molasses  is 
in  contact  with  the  paper.  This  diminished  duty  is  still 
more  influenced  in  the  existing  plant,  working  for  the  most 
part  without  tills,  when,  as  frequently  happens,  adjacent 
papers  come  into  contact.  According  to  the  invention,  the 
fills  consist  of  hollow  or  solid  plates,  provided  with  grooves 
or  ridges,  which  tire  placed  in  the  osmose  frames  so  as  to 
fill  the  central  part  and  leave  only  a  small  space  free; 
thus  the  molasses  is  forced  to  flow  through  the  apparatus  in 
thin  layers,  while,  in  addition,  the  contact  of  adjacent 
sheets  is  prevented. 

Evaporating  Apparatus. — Gebr.  Forstreuter  (.Ger.  Pat. 
86,271,  April  28,  1895).  in  previous  constructions  of 
vacuum  pans,  which  allowed  of  a  gradual  increase  of  the 
heating  surface,  there  is  for  each  stage  of  the  heating  SJ  stem 
a  separate  steam  inlet  and  a  separate  steam  and  water 
outbt,  with  its  attendant  shut-off  for  eacli  stage.  Certainty 
in  working  is  thereby  greatly  lesseued,  am!  mistakes  are 
very  possible  on  the  part  of  the  paumau,  who  has  to  attend 
to  two  independent  valves.  To  avoid  uncertainty  and 
hasten  the  evaporation  of  liquids  to  the  crystallising  point, 
a  heating  system  is  constructed  in  the  vacuum  apparatus, 
consisting  of  a  number  of  pairs  of  tubes  or  coils  one  above 
the  other,  which  start  from  and  end  either  in  the  centre  of 
the  pan  or  outside,  in  cylinders  in  which  pistons  may  be 
arranged  so  that,  with  the  increase  in  the  hi 
liquid,  extra  heal  with  heating  surface  readies  the  liquid. 

Process  for  Preparing  Crystals  in  Refineries.  —  Th. 
Drost  (Suppl,  to  Ger.  Pat.  58,070,  Dec.  25,  1889.  tier. 
Pal  36,255,  Nov.  11, 1891,  expires  Dec,  24,  1904).  The 
process  is  characterised,  first,  by  the  use  of  purified  refiner] 
syrup,  which  has  been  brought  to  the  necessary  concentra 
tion,  a  specific  gravitj  of  l  "325,  either  during  the  liquoring 
of  the  sugar  to  be  washed  in  the  centrifugal,  or  by  adding 

ute  or  raw  sugar  ;    or,  Second,  by  the  use  of  a  clean 

prepared  by  the  addition  of  purified  refinery  liquor  or  watei 
to  reduce  massecuite  either  crystallised  already  or  near  the 
point  of  crystallising. 

Automatic  Tube-Cleaner  for  Evaporating  Apparatus 
ami  Boilers.— A.  I».  Lagrelle  and  C.  II.  Cbantrelle  (Aus. 
Pat.  16— 847,  Jan.  £5,1896).  This  arrangement  consist. 
essentially  of  a  floating  or  non-floating  body  placed  in  the 
tubes  ol  an  evaporating  apparatus,  and  which  receives  an 
up  and  down  or  Swinging  or  rotatory  motion  from  the  boil- 
ing liquid  itself,  and  by  rubbing  against  the  inner  walls  of 
these  tube-  prevents  any  deposit  thereon. 

/'mess  for  Preparing  Refined  Sugar  in  Bars  from 
Haw. — La  Ste.  Fie.  ETontenilles  and  Desormeaux  (Aus.  l'at. 
46 — 1057,  Oet,  24,  1895).      This  process  has  some  points  in 

common  "with  known  processes,  but  dillers  essentially  in 
others,   and    is    characterised   by    the    following   claims  :  — 
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(a)  Heating  of  the  vessel  in  which  the  solution,  purifica- 
tion, and  concentration  of  the  sugar  takes  place  by  a  water- 
bath  or  other  heating  arrangement  which  does  not  produce 
a  higher  temperature  than  100°  C.  in  contact  with  the  walls 
of  the  vessel ;  (n)  the  crystallisation  of  the  massecuite  takes 
place  in  vessels  of  convenient  size,  which  rest  on  a  per- 
forated bottom  ;  (r)  the  crystallised  mass,  when  drained,  is 
broken  up  for  conversion  into  bars  or  lumps  and  (d) 
agitated  in  a  closed  vessel  with  water  in  case  the  addition  of 
water  is  necessary,  in  consequence  of  slow  draining,  to  give 
the  mass  the  requisite  consistence  for  pressing  into  bars  or 
lumps. 

Process  for  Purifying  Molasses,  Syrap,  or  other  Sugar 
Solutions. — G.  E.  Cassel  and  D.  Kempe  (Aus.  Pat.  46 — 
1251,  March  5,  1896).  According  to  this  process  the  con- 
stituents possessing  an  unpleasant  smell  and  taste  are  to  be 
removed  from  molasses,  syrup,  and  other  sugar  solutions. 
The  molasses  has  an  alkali  or  calcium  sulphite,  containing 
excess  of  sulphurous  acid,  added  to  it,  and  is  then  warmed. 
The  action  of  the  sulphite  is  increased  by  heating  to  100'  C. 
or  higher  ;  in  the  latter  case  in  a  closed  vessel  under  pres- 
sure. Concentration  of  the  liquor  is  of  no  importance.  The 
excess  of  sulphurous  acid  may  be  added  any  time  before  the 
treatment,  and,  after  this  is  over,  any  excess  of  lime 
remaining  may  be  removed  by  carbonic  acid. 

The  Use  of  Soda  in  the  Manufacture  of  Cane  Sugar. 
— (From  the  report  by  Dr.  W.  Kriiger,  Die  deutsche 
Zuckerind.  1896,  21,  933.)  There  have  been  various 
attempts  made  to  remove  the  disadvantages,  caused  by  the 
salts  of  organic  acids  in  the  juice,  attending  the  use  of 
lime  (incrustations  in  the  evaporating  apparatus,  bad  boil- 
ing, the  large  quantity  of  molasses),  chiefly  depending  on 
preparations  of  phosphoric  acid,  but  also  by  means  of 
soda.  According  to  Winter,  it  is  advisable  to  limit  as  far 
as  possible  the  formation  of  lime  salts  in  the  Indian  cane- 
sugar  works  during  defecation.  In  the  defecation  in 
general  practice  the  action  of  the  chalk  is  to  throw  down 
the  precipitable  substances  of  the  cane-juice  and  to 
neutralise  the  organic  acids.  Winter  now  recommends 
defecation  with  lime  and  neutralisation  with  soda-lye.  The 
advantages  of  this  procedure  are,  it  is  said  :  slight  incrusta- 
tion, quicker  evaporation  in  the  triple  effect,  higher  yields  in 
first  product,  sharp,  hard,  and  dry  grain ;  in  the  syrups, 
better  grain,  and  for  the  most  part  a  higher  yield. 

Separation  of  Cane-Juice  under  Pressure. — Pohlmann 
(Centralblatt  Zuckerind.  d.  Welt,  1896,  4,  659)  gives  an 
account  of  the  saturation  under  pressure  as  carried  out  at 
Eva  Mill,  Hawaii.  The  limed  juice  is  exposed  to  a  tem- 
perature of  about  122°  C.  at  a  pressure  of  two  atmospheres, 
before  passing  to  the  settling  tanks.  In  this  way  more  lime 
is  used  than  by  open  settling  pans,  and  on  the  surface  of  the 
juice  in  the  settling  tanks  a  scum  collects  which  must  be 
removed.  The  principal  part  of  the  impurities  quickly  falls 
to  the  bottom.  This  is  so  abundant  as  often  to  require 
2  sq.  ft.  of  surface  in  the  filter-press  for  a  ton  of  canes. 
The  dry  cake  is  about  1  per  cent,  on  the  weight  of  cane. 
The  superheated  juice  shows  an  increase  in  quotient  of  3A 
to  4,  with  a  purity  of  cane-juice  of  86.  The  most  note- 
worthy property  of  the  superheated  juice  is  its  freedom 
from  "gum,''  in  consequence  of  which  it  evaporates  quickly 
and  boils  easily.  The  centrifugal  syrup,  with  an  average 
purity  of  72,  was  not  sticky,  and  could  be  boiled  to  grain  in 
the  vacuum  pan,  spinning  well,  and  giving  a  sugar  of  92 
polarisation.  In  the  previous  year  the  syrup  spun  off  could 
not  be  boiled  to  grain.  The  success  of  the  process  is 
further  shown  in  the  fact  that  this  year  the  cane  gave  a 
higher  j  ield  by  milling  than  in  the  previous  year  on  the 
same  quality  with  diffusion,  in  spite  of  the  higher  extraction 
of  the  latter  method. — L.  J.  de  W. 

Dextrose  from  Different  Sources,  The  Identity  of;  with 
Special  Reference  ti>  the  Cupric  Oxide  Seducing  Power. 
C.  O'Sullivan  and  A.  L.  Stern.  Proc.  Chem.  Soc.  1896, 
[170],  218. 

Dextrose  was  prepared  from  sugar  (cane  and  beet),  starch, 
aad  lactose,  and  the  optical  activity,  the  cupric  oxide  re- 
ducing power,  and  the  specific  gravity  of  the  aqueous  solu- 
tions of  each  specimen  determined.  These  factors  were 
found  to  be  the  same  for  each  of  the  different  specimens  of 


dextrose,  and  consequently  from  this  evidence  it  is  concluded 
that  the  dextroses  from  various  sources  are  identical. 

The  figures  obtained  for  the  cupric  oxide  reducing  power 
are  practically  the  same  as  Allihn*s,  which  are  in  common 
use  in  Germany,  although  the  former  were  obtained  by 
proceeding  according  to  the  directions  previously  given  by 
<  ('Sullivan,  which,  however,  do  not  differ  materially  from 
Allihn's.  A  modified  form  of  filtering  tube  is  described, 
which  was  found  to  possess  several  advantages. 

Starch,  Yield  from  Potatoes.  1896  Crop.  Zeits.  f. 
Spiritusicd.  19,  [18],  385. 
The  percentage  of  starch  yielded  by  the  potatoes  of  the 
1896  crop  (Germany)  is  peported  to  be  unusually  low, 
averaging  about  12  per  cent.,  as  compared  with  14  per  cent, 
for  1894-95,  even  the  small  potatoes  thrown  out  from  the 
cooking  grades  showing  the  remarkably  low  average  of  1  -J 
to  15  per  cent. 

It  is  considered  important,  both  for  the  producer  and 
starch-maker,  that  the  prices  should  be  fixed  per  unit  of 
starch,  since  this  would  enable  the  latter  to  estimate  the 
probable  yield  of  starch  products  obtainable,  and  to  pay 
for  the  raw  material  accordingly. — C.  S. 

Starch.  X,  w  Method  of  Estimating,  in  Cereals.    J.  Effront. 

La  Biere,  4,  [10],  145. 

Sec  under  XXIII.,  page  923. 

Starch  in  Cereals.  Estimation  of.     L.  Lindet.     Bull.  Soc. 
C'him.  1896,15,  1163. 

See  under  XXIII.,  paye  923. 

PATENTS. 

Drying  Sensitive  Substances  [Starches,  Src.'],  Impts.  in  the 
Method  of  and  Apparatus  for.  W.  E.  Heys,  Manchester. 
From  .1.  Hundhausen,  Hamm,  Germany.  Eng.  Pat. 
22,924,  Nov.  30,  1895. 

See  under  I.,  page  887. 

Drying  Semi -Fluid  [Syrups.  Slurry,  j-c]  and  like 
Materials,  Impts.  in  the  Method  of  and  Apparatus  for. 
W.  E.  Heys,  Manchester.  From  J.  Hundhausen,  Hamm, 
Westphalia.     Eng.  Pat.  22,918,  Nov.  30,  1895. 

See  under  I.,  paye  887. 

Air-Pump,  An  Improved  ;  Especially  Useful  for  Ex- 
hausting nr  Diminishing  the  Pressure  in  Vacuum  Pans, 
Stills,  and  other  Vessels.  J.  A.  Wanklyn  and  W.  J. 
Cooper,  New  Maiden,  Surrey.  Eng.  Pat.  20,658,  Nov.  1 , 
1895. 

See  under  1.,  page  887. 

XVII.-BKEWIM.  WINES,  SPIEITS,  Etc. 

Brandy,  Composition  of.  Lusson.  Monit.  Scient.  1896, 
10,  785—788. 
The  following  are  the  analyses  of  five  new  brandies  (1895), 
the  so-called  impurities  being  expressed  in  milligrms.  per 
100  c.c.  of  absolute  alcohol.  The  sum  of  these  impurities 
is  called  the  "  coefficient  of  impurities''  and  should  always 
be  over  340  : — 


1. 


2. 


Alcohol  per  cent l!7-7  I    64-S  I    6G-1       67'0      70"2 

I  I'  I  I  I 

Impurities  in  iiiyrms.  pec  100  c.c.  oj  Absolute  Alcohol. 


Arid  (as  acetic) 

Aldehyde  (as  acetic) . 

Furfural 

Ethers 

Higher  alcohols 


Coefficient  of  impurity. 


50*6 

32-5 

29-4 

25-0 

30-7 

5-9 

7-1 

15-9 

14-0 

•Ki-1 

1-3 

l-l 

ll-'.l 

3-8 

3-0 

158-3 

131-8 

98-4 

77-4 

2S7-7 

151 '9 

167-7 

207-4 

222-0 

159-0 

307-0 

340-5 

412-0 

312-2 

5213-  5 

F   2 
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The  impurities  may  lie  divided  into  two  groups  :  (1) 
oxidation  products, acid  and  aldehyde;  and  (2)  the  ethers 
and  the  higher  alcohols  ;  and  as  the  former  group  increases 
with  the  age  <u'  the  brandy,  its  determination  is  of  im- 
portance for  the  valuation  of  brandies.  The  percentage  ol 
acid  and  aldehyde  in  the  above  analyses,  calculated  on 
100  parts  of  total  impurities  varies  between  10-9  and 
15-4,  the  mean  being  12"9.  This  number  is  called  the 
"  coefficient  of  oxidation."  The  analyses  of  four  brandies 
of  the  year  1893  show  coefficients  of  impurities  varying 
between  359-5  aDd  521-4  and  coefficients  of  oxidation 
varying  between  18*1  and  25-0. 

The  following  are  analyses  of  some  older  brandies  : — 




1878. 

1875. 

1860. 

1845. 

|S|,,. 

01*8 

i  i  <  vpi 

105-9 

26-0 

fS 

194-6 

61'4 

essi  d  a 

114-0 

28-9 

1-0 

1440 

17S-6 

47-5 
above. 

202-1 

is-i 

1-3 
1333 
345-4 

I'.rl 

146-7 
81-4 
0-7 
125-5 
20S-5 

.WO 

Imp 
\eid 

writ 

127-U 

Udehyd    

44-11 

1-1 
13-2-0 

ty 

ion 

1751 

i  nt  of  impur 

154-8 

461-8 

730-1 

507-8 

47'.)  -2 

■  tit    Of    "\:il:it 

28-0 

30-0 

34-2 

35-0 

36-0 

It  will  be  seen  from  the  above  that  although  the  numbers 
representing  the  ethers  and  higher  alcohols  vary  consider- 
ably in  different  samples,  and  not  in  proportion  to  the  age, 
the  coefficient  of  oxidation  gradually  increases  with  the  age 
of  the  sample,  so  that  the  latter  may  be  at  least  approxi 
mately  determined  from  this  number.  Thus,  new  brandies 
have  a  coefficient  of  oxidation  of  about  1 1  —  i.'i,  this  number 
•ncreasing  fairly  rapidly  during  the  first  years,  but  not 
exceeding  36  in  a  brandy  50  years  old.  Brandies  to  which 
alcohol  has  been  added,  and  those  obtained  by  the  distilla- 
tion of  alcohol  with  grape  husks,  give  very  different  results 
jOn  analysis.  The  simple  addition  of  alcohol  will  evidently 
reduce  the  coefficient  of  impurities.  In  other  case-  the 
coefficient  of  oxidation  will  be  raised.  The  following  are 
analyses  of  "  doctored"  brandies,  of  which  1)  was  obtained 
by  distillation  of  alcohol  with  grape  husks:  — 


A. 


C. 


D. 


Alcohol,  per  cent VfS  »N)  35-3 

Impurities  expressed  as  above. 


Arid 

Aldehyde  

Furfurbl 

Ethers 

Higher  alcohols 

Coefficient  of  impurities 

Coefficient  <>(  oxidation 


50'5 

80-0 

20-4 

01 

9-8 

2-8 

o-i 

0:2 

o-i 

25-8 

25-6 

l.S-4 

Hit, 

11-S 

87-3 

126-9 

36-7 

58-3 

70-7 

63-0 

160"8 

35-8 

1-2 

153-0 


108-1 


—A.  K.  M. 

Sherry  Wine.  E.  W.  Lucas.  Pharm.J.  1896,  57,  397. 
1'iik  British  rharinaci.ii. eia  directs  that  sherry  wine  used  in 
the  preparation  of  the  official  wines  should  contain  about 
17  per  cent,  of  absolute  alcohol,  but  the  author,  on  examina 
tion  of  some  samples,  found  that  the  quantity  present  was 
generally  only  13  to  II  per  cent.  Samples  containing  more 
than  14  per  cent,  have  generally  been  strengthened  by  addi- 
tion of  rectified  spirit.  The  author  suggests  a  reduction 
of  the  standard.      He  also  gives  a  series  of  tests.  See.:  — 

1.  The  specific  gravity  at  CO  Jb".  should  be  between 
0-985  and  T010. 

2.  The  residue,  when  dried  during  12  hours  at  212  ]■'., 
should  be  from  2  to  5  per  cent,  by  weight. 

3.  loo  c.c.  of  the  sample  should  require  from  5  to  10  c.c. 
of  normal  potash  solution  for  neutralisation  (limit  of  free 
acid). 


■1.  The  wine  should  not  contain  more  than  4  per  cent,  by 
weight  of  sugar. 

5.  It  should  yield  by  distillation,  from  11  to  14  per 
cent,  by  weight  of  absolute  alcohol. 

G.  Sherry  wine  should  not  contain  citric  or  free  tartaric 
acids,  and  shoul  1  be  entirely  free  from  sahcylic  acid, 
formaldehyde,  or  other  added  preservative. — A.  S. 

Altered  Wines,  Proportion  of  Glycerin  in.  [Biltemi 

.1.  l.aborde.      l.a  Biere,  4,    [11],  162—  If,  I. 

Tin-:  author  has  examined  the  amount  of  glycerin  and  its 
ratio  to  alcohol  in  various  wines  thai  have  sustained  altera- 
tion through  bacterial  or  other  agency.  In  the  case  of 
mannitic  wines  he  tinds  that  the  presence  of  mannite  does 
not  affect  the  aleohol-gly  cei  in  ratio,  which  remains  at  about 
the  normal  proportion  of  12:1,  mannitic  fermentation — 
which  does  not  produce  glycerol — only  scttii  g  in,  as  a  rule, 
when  the  alcoholic  ferment  is  destroyed  or  paralysed  before 
all  the  sugar  has  been  attacked. 

Mycoderma  vini  attacks  both  the  alcohol  and  glycerin  in 
wine,  but  in  such  proportion  that  their  original  ratio  is 
finally  unchanged  ;  two  samples,  one  infested  with  the 
mycoderma  and  the  other  free,  having  exhibited  at  the  end 
of  12  mouths  the  ratios  of  11-7  and  1 1  -8  to  1  respectively, 
although  at  the  outset  the  alcohol  suffered  to  a  greater 
.  stent  than  the  glycerin.  This  was  shown  by  an  experi- 
ment with  a  liquid  containing  10  c.c.  of  alcohol  and 
8  grins,  of  glycerol  per  litre,  which,  alter  two  months' 
exposure  at  25s  in  a  Duclaux  flask  with  aerating  tabes, 
lost  the  whole  of  the  alcohol,  but  only  2  -  S  gnus,  of 
glycerin. 

Acid  Wines. — Mycoderma  aceti  converts  the  alcohol 
into  acetic  acid  without  affecting  rin,  but    Oaci, 

riiiiii  xylinum   acts    readily    on   both    in  presence  of  air. 
5  per  cent,  of  alcohol    (converted  into  acetic    a< 
5   gnu*,    of    give,  rin    per    litre  being   in  10  weeks'  time 
reli .1   to  nil  and  G'75  grin,  respectively. 

In  wines  that  lose  their  colour  ("break")  no  change 
in  the  alcohol-glycerin  ratio  is  apparent. 

Turned  Wines. — There  are  no  certain  indications  of 
any  action  of  the  organism  concerned  in  this  malady  on 
glycerin,  the  cause  of  the  low  proportion  of  this  latter 
substance  (about  1  :  16  of  alcohol)  found  by  Gayon  and 
Dubourg  being  probably  the  inferiority  of  the  must  of 
wines  subject  t..  this  form  of  sickness. 

Bitter  Wines.— A  Medoc  wine  of  1S8"  vintage,  em- 
ployed by  Gayon  as  a  check  sample  in  a  pasteurising 
experiment,  was  examined  by  the  author  and  found  to 
exhibit  the  characteristics  of  bitter  wine,  having  a  pro- 
nounced bitter  taste,  a  low  percentage  of  volatile  acids, 
and  containing  a  number  of  rod-lik,  organisms  larger 
than  those  causing  the  wine  to  "  turn."  Whilst  the 
amount  of  alcohol  remained  the  same  as  in  the  pasteuri 
sample,  the  glycerin  had  decreased  from  7-6  to  1-6  grins. 
per  litre:  the  loss  in  tins  case  is  very  similar  to  that 
found  by  Pasteur  (8-4  gnus.)  in  altered  Burgundy.  A 
similar  "loss  of  glycerin  was  observed  in  a  Medoc,  1893, 
wine,  part  of  which  turned  bitter  in  bottle.  Judged  by  the 
flavour  alone,  the  Gironde  wines  appear  to  be  seldom 
subject  to  turning  bitter;  but  since,  if  examined  closely, 
other  characteristics  of  this  malady  may  he  observed  in 
altered  wines,  it  may  be,  as  suggested  by  Pasteur,  that 
the  organisms  causing  "turning"  ami  bitterness  are 
present  together  or  in  succession,  and  that  to  this  circum- 
stance the  hue  proportion  of  glycerin  in  "  turned"  wines, 
is  due — C.  S. 

Beer,   1  Cause  of  Musty  Taste  in.     W.  Win, lis, h. 
Wochenschr.  fur  Brau.  1896,13]  1177. 

A  saw,  musty  taste  and  odour  is  frequently;  imparted  to 
beer  by  impure  musty  air  in  the  cellar,  and  sometimes  by 
the  employment  of  old,  spoilt,  and  even  mouldy  hops.  The 
author  bas  recently  com,-  across  three  cases  "i  muBtiness 
in  beer  which  he  has  traced  to  another  cause,  namely, 
contamination  with  bacterium  tertno.  The  contamination 
occurred  through  the  wort-  being  left  too  long  on  the 
coolers.  ■  Bacterium  lermo  thrives  vigorously  in  wort,  but 
perishes  alter  the  addition  of  the  yeast.  This  source  of 
mustiness  may  therefore  be  guarded  against   by  shortening 
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as  far  as  possible  the  time  the  wort  remains  on  the  cooler 
and  by  adding  the  yeast  whilst  the  wort  is  running  into  the 
fermenting  vessel. — A.  K.  M. 

Acid  in  Potato  Wort  resulting  from  the  Use  of  Diseased 
Tu/nrs ;  An  Excess  of  G.  Heinzelmaun.  Zeits.  fur 
Spiritusind.  1896,  353. 

A  distiller  who  was  using  badly  diseased  potatoes 
obtained  a  very  poor  yield  of  alcohul  owing  to  an  excessive 
development  of  acid-producing  bacteria  in  the  wort.  The 
author  found  that  by  adding  a  small  amount  of  bisulphite 
of  lime  together  with  the  yeast,  he  obtained  a  normal 
fermentation. — A.  L.  S. 

Malt  Extract  for  Colouring  and  Flavouring  Beer;  A  Process 
for  preparing  a.    J.  F.  Theurer.     Ger.  Pat.  88,319,  li 

A  milt  wort  is  prepared  in  the  usual  way  and  concentrated 
in  vacuo  to  a  syrup  ;  it  is  then  heated  under  pressure  at  a 
temperature  of  115° — 120°  C.  until  the  required  colour  and 
aroma  are  obtained. — A.  L.  S. 


Lactic  Acid  in  "  Souring  the  Mash."     J.  Effront. 
Ann.  Inst.  Pasteur,  Sept.  189G. 

From  his  researches  the  author  concludes  that  the  value 
"f  the  practice  of  lactic  acidification  of  distillery  wort  is 
not  due  to  the  antiseptic  properties  of  lactic  acid,  but 
rather  to  the  physiological  influence  exerted  on  the  yeast 
by  the  conditions  (concentration,  acidity,  and  low  tempera- 
ture) of  the  operation,  whereby  the  activity  of  the  yeast  is 
increased  at  the  expense  of  its  reproductive  power.  The 
temperature  (503)  employed  in  practice  appears  to  result 
in  the  selection  of  a  lactic  ferment  capable  of  resisting  a 
high  temperature  and  of  giving  a  more  rapid  acidification 
with  a  minimum  production  of  volatile  acid. — C.  S. 

Carbohydrates,  Easily  and  with  difficulty  fermentable.    E. 
Prior.     Bayerisches  Brauer  J.  1896,  6,  385—386. 

The  author  is  of  opinion  that  the  end-products  of  the 
hydrolysis  of  starch  by  diastase  consist  of  three  achroo- 
dextrins  and  maltose,  and  that  Lintner's  isomnltose  is  a 
mixture  of  achroodextrin  and  maltose  (Ling  and  Baker, 
this  Journal,  1895,  175).  Achroodextrins  I.  and  II.  were 
described  by  Lintner  and  Dull,  whilst  achroodextrin  III., 
which  immediately  precedes  maltose  in  a  starch  conversion, 
has  been  isolated  and  studied  by  the  author.  This  body  in 
a  pure  condition  has  a  specific  rotatory  power  of  [a]  D  1  7 1  •  J , 
a  reducing  power  of  42  5  (maltose  =  100),  and  a  molecular 
weight  favouring  the  formula  2  (C^HndOni)  +  H20.  Achroo- 
dextrins I.  and  II.,  though  unaffected  by  most  yeasts,  are 
fermented  by  the  high-fermentation  yeast  -Logos  and 
by  Schizosaccharomyccs  Pombe.  Experiments  carried  out 
under  the  usual  conditions  at  25"  C.  show  that  achroo- 
dextrin III.  is  partially  fermented  by  Saaz  and  Frohberg 
yeast,  with  Frohberg  to  a  greater  extent  than  Saaz,  and 
completely  by  Logos  in  an  aqueous  yeast  extract.  In  the 
author's  vacuum  fermentation  apparatus,  Saaz  and  Froh- 
berg yeast  completely  fermented  achroodextrin  III.  This 
dextrin  is  the  constituent  of  wort  fermentable  wiih  difficulty, 
which  causes  the  differences  in  the  end  fermentation  pro- 
ducts when  Saaz,  Frohberg,  and  Logos  yeasts  are  used  ; 
this  body  has  also  the  important  influence  on  the  degree 
of  fermentation  and  after-fermentation  which  has  hitherto 
been  attributed  to  isomaltose. 

The  ditficult  fermentability  of  achroodextrin  III.  arises 
partly  from  the  slight  capability  of  diffusion  as  compared 
with  the  easily  fermentable  sugar,  and  partly  from  the 
circumstance  that  it  is  hydrated  b\  yeast  maltase  to  maltose, 
and  finally  to  glucose,  in  order  that  it  may  be  ready  for 
fermentation. 

The  author's  recent  investigations  upon  worts  which  have 
been  fermented  by  Saaz,  Frohberg,  and  Logos  yeasts,  show 
that  maltose  is  present  in  the  unfermentable  portion  in  all 
three  cases  ;  in  the  first  mentioned,  glucose  was  found,  which 
could  only  arise  from  enzyme  action  on  the  maltose. 

—J.  L.  B. 


Substitutes    and    Preservatives    in    American     Breweries. 

Wochenscbr.  fur  Bran.  1896,  13,  1177 — 1179. 
Tin-  is  a  report  of  a  committee  of  the  United  States 
Brewers'  Union  on  the  replies  received  to  a  series  of 
questions  addressed  to  the  members,  concerning  the 
materials  which  should  be  employed  in  the  manufacture 
of  beer.  With  regard  to  malt  substitutes,  the  question  as 
to  whether  it  is  advisable  to  manufacture  beer  solely  from 
barley-malt,  hops,  water,  and  yeast,  was  answered  in  the 
affirmative  only  in  two  cases,  and  even  one  of  these  advo- 
cates of  pure  malt  beer,  states  in  another  place  that  in  order 
to  produce  a  beer  of  greater  stability,  and  having  a  pure, 
pleasant  taste,  it  is  advisable  to  use  some  raw  grain,  and 
ttat  the  public  mostly  prefer  such  beers.  This  last  point 
is  also  emphasised  by  other  brewers.  With  reference  to 
the  employment  of  malted  wheat  or  maize,  opinion  appears 
to  be  about  equally  divided,  but  in  some  cases  the  question 
seems  to  have  been  assumed  to  refer  to  the  complete  sub- 
stitution of  these  substances,  which  was  not  intended,  and 
the  objections  raised  only  hold  good  where  the  quantities 
employed  are  excessive.  On  the  other  hand,  the  replies 
were,  with  only  one  exception,  in  favour  of  the  use  of 
unmalted  grain,  the  majority  of  the  brewers  giving  pre- 
ference to  rice  and  maize.  The  question  as  to  whether 
raw-grain  beers  are  objectionable  from  the  hygienic  point 
of  view  was  also,  with  one  exception,  answered  in  the 
negative.  With  regard  to  the  amount  of  raw  grain 
recommended,  this  varies  between  20  and  50  per  cent, 
according  to  local  conditions  and  the  character  of  the  beer 
to  be  produced,  the  majority  of  the  brewers  being  in  favour 
of  30 — 40  per  cent.  Opinion  is  more  divided  as  to  the  use 
of  grape-sugar,  glucose,  and  syrup,  but  here  again  the 
majority  are  of  opinion  that  when  moderate  quantities  of 
pure  preparations  are  used,  the  quality  of  the  beer  will  not 
be  affected. 

With  regard  to  hop  substitutes,  the  use  of  any  injurious 
preparations  is  denied.  More  than  two-thirds  of  the 
brewers  have  never  used  hop  substitutes,  and  where  these 
have  been  partially  employed,  they  have  consisted  of  hop 
extract  or  lupulin  obtained  directly  from  hops,  and  contain- 
ing as  they  do  the  essential  constituents  of  the  latter,  these 
cannot  be  regarded  as  injurious  substances. 

The  employment  of  preservatives  is  regarded  with  favour 
by  the  majority  of  the  brewers,  and  in  fact,  during  the  hot 
weather,  as  necessary  for  the  production  of  a  good  and 
stable  beer. — A.  K.  M. 

PATENTS. 

Wort :  Impts.  in  Boiling  Wort  and  Extracting  the  Valuable 
Properties  of  the  Hops,  and  Apparatus  connected  there- 
with. W.  T.  Kamsden,  Middlesex.  En".  Pat  20  176 
Oct.  26,  1895. 

The  wort  is  heated  with  the  hops  in  a  closed  vessel,  pro- 
vided with  some  arrangement  for  keeping  the  wort  and'  hops 
in  circulation.  When  the  desired  temperature  and  pressure 
have  been  reached,  sufficient  heat  is  supplied  to  merely 
maintain  these  for  the  necessary  length  of  time.  The 
objects  gained  consist  in  saving  the  nroma  due  to  the 
volatile  constituents  of  the  hops  and  in  economising  the 
fuel.— A.  K.  M.  S 

Beer,  Process  for  the  Preservation  of.  [Adding  Distil- 
lates from  Strong  Beer.]  A.  Lippke,  Tilsit,  Prussia. 
Eug.  Pat.  17,183,  Aug.  4,  1896. 

'I'm:  process  consists  in  distilling  a  strong  beer  and  passing 
the  distillate  directly  into  the  beer  to  he  preserved.  The 
amount  of  alcohol  thus  introduced  should  vary  with  the 
strength  of  the  beer. — A.  K.  M. 

Mushing  and  Brewing,  An  Improved  Process  ami 
Apparatus  for.  L.  Prochazka,  Turuau,  Bohemia. 
Eng.  Pat.  17,i4C.  Aug.  4,  1896. 

Tin,  is  an  improvement  of  the  process  described  in  Eng. 
Pat.  14,919,  1894  (this  Journal,  1895,  981).  The  mash 
produced  at  any  mashing  temperature  is  allowed  to  settle, 
the  clear  diastatic  malt  extract  is  run  off,  the  grains  mash 
heated  to  75J,  and  then  boiled,  whilst  air  at  a   temperature 
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of  125°  is  Mown  through  for  the  purpose  of  peptonizing 
and  dissolving  pari  of  the  albuminoid  matter.  The  product 
is  then  mixed  with  the  diastatic  wort  in  order  to  saccharify 
the  remaining  starch,  the  whole  is  then  boiled,  the  wort 
drawn  off  and  hopped  in  the  usual  manner.  The  specifica- 
tion contains  a  full  description  of  the  apparatus  employed. 

— A.  K.'.M. 

Alctthol,  Impts.  in  Check-Sampling  and  Measuring  Appa- 
ratus for.  i  ■  f  Tipping  Vessel  and  Gauged  Catch 
Vessel.  1.  <;.  lis,  Toulouse,  France.  Eng.  Pat.  20;235, 
(  let.  26,  1895. 

The  alcohol  from  the  still  runs  into  a  tipping  vessel  -u>- 
pended  from  a  lever  which  is  weighted  by  an  adjustable 
counterpoise.  When  the  tipping  vessel  discharges  its  con- 
tents, a  small  but  definite  proportion  of  the  latter  runs  into 
a  special  reservoir  of  known  capacity,  and  provided  with  a 
gauge  so  that  the  quantity  can  at  any  moment  be  measured, 
and  it-  mean  strength  will  correspond  with  that  of  the  hulk. 
The  apparatus  is  provided  with  four  dials,  indicating  units 
to  thousands,  and  the  whole  of  the  mechanism  is  actuated 
bv  the  weight  of  the  alcohol  starting  the  tipping  vessel. 

—A.  K.  M. 

Vinegar,  Impts.  in  the   Manufacture  ",".     [Treating  villi 
Inimal  Charcoal.  !     l-\  G.  Powell,  A.  Powell,  M.  E.  \\\ 
Powell,  and  It.  II.  B.  Powell,  Bristol.     Eng.  Pat.  22.7r>.">. 
Nov.  28,  1895. 

Tiikse  improvements  refer  to  the  treatment  of  vinegar  with 
animal  charcoal,  with  the  object  of  making  it  paler  in  colour 
even  colourless. — A   K.  M. 

Wine,  Sparhling ;  Impts.  in  Me  Manufacture  of  [Addition 
of  Sugar  and  Further  Fermentation],  and  Apparatus 
therefor.  A.  Midler,  Berlin.  Eng.  Pat.  14, 501,  June  30, 
1896". 

The  apparatus  consists  of  a  bottle-shaped  glass  vessel  of 
2on  or  more  litres  capacity,  and  constructed  to  withstand 
pressure.  It  is  provided  with  an  exit  tube  reaching  nearly 
to  the  bottom,  and  arranged  so  that  no  sediment  settles  in 
the  latter.  The  vessel  is  charged  with  wine,  to  which  some 
pure  sugar  candy  is  added,  and  the  whole  is  allowed  to  fer- 
ment at  a  temperature  of  16° — 2j°.  In  about  a  fortnight  the  i 
carbonic  acid  produced  will  exert  a  pressure  "of  about  ."> — 6 
atmospheres;  the  sediment  will  settle  at  the  bottom  and  the 
wine  will  be  bright.  The  vessel,  with  contents, is  then  kept 
in  a  cool  place  for  3 — 4  months  for  the  wine  to  mature, 
after  which  it  is  drawn  off  into  bottles,  and  is  clear  anil 
brilliant.  The  pressure  of  the  gas  forces  the  wine  out  of 
the  vessel  as  soon  as  the  tap  is  turned  on,  but  as  the 
pressure  diminishes  as  the  wine  is  drawn  off,  artificial 
carbonic  acid  is  forced  in  through  a  side  tube  in  the  neck 
of  the  apparatus.  The  vessel  and  outlet  tube  beiug  mad.  of 
L'las>,  there  is  no  fear  of  the  wine  acquiring  any  undesirable  i 
taste.— A.  X.  M. 


XVIII.-FOODS ;  SANITATION.  WATER 
PURIFICATION,  &  DISINFECTANTS. 

(S.)— SANITATION;  WATER  PURIFICATION. 

Filtration  "/'  Sewage  Effluents,     first  portion  of  a  report 

made  by  sir  II.  Koscoe  to  the  Rivers  Committee  of  the 

Manchester  Corporation.     Chem.  Trade  J.,  19,  270 — 277 

aud  293. 

Two  experimental  filters  wen-  constructed,  one  containing 

cinders   ami    the  other  coke.     The  upper  stratum    of   each 

filter   was    composed    of    clean -washed   gravel,   and    the 

material   composing  the  next   layer   was  made  to  pass  a 

j-in.  mesh  but   not  a  !,-in.  mesh  sieve.    Tie-  filters  were 

put   into  operation  on   Dec.  16th,  1895,  and  were  supplied 

with  the  tank  diluent  from  the  Davyhulme  Sewage  Works, 

»here  lime  and  copperas  are  u-ed  as  precipitants,     From 

Dec.  19th,   Is'...',,   to   .Ian.  4th.  1896,  each    filter  was  emptied 

and  tilled  once  a  day,  and  whilst  resting  full  the  watei 
level  with  the  under  surface  of  the  gravel.      Filtration  took 
place  at   the  rati    ol    63-7  galls,  per  square  yard  per  2  1 


From  Jan.  6th  to  Jan.  2 1st  each  filter  was  filled  and 
emptied  twice  a  day,  increasing  the  rate  of  filtration  to 
122  galls,  per  square  yard  per  2  1  hours,  and  during  this 
period  the  percentage  reduction  of  organic  impurity,  as 
measured  by  the  albuminoid  ammonia,  and  the  oxygen 
absorbed  in  4  hour-,  averaged  47  per  cent,  in  the  cinder 
filtrate  and  43  per  cent,  in  the  eoke  filtrate.  Expressed  as 
grains  per  gallon,  the  albuminoid  ammonia  was,  in  the — 


Tank  EtHueut  Cinder  Filtrate.   Coke  Filtrate. 


Maximum 
Minimum.. 

Lveragi 


0-33 

D-07 

0-178 


0-22 

0'025 

0'09 


and  the  oxygen  absorbed  in  4  hours  was 


Maximum 
Minimum. 
\  w  rage  .  - 


-: -.-a 

1  -mi 
1-72 


!■  15 
0-69 

n-'.ij 


>>■■:■: 

0"US7 

O-Ii) 


1*78 

0  58 


About  half  the  time  was  taken  up  in  filling,  resting  full, 
and  emptying,  and  the  remaining  half  in  aerating  the  filters. 

From  Jan.  22nd  to  March  22nd  the  rale  of  filtration  »;i- 
further  increased  to  au  average  of  171  galls,  per  square  yard 
per  24  hours,  and  the  daily  analyses  showed  that  cinder 
filtration  removed,  on  au  average,  about  5i;  per  cent.,  and 
coke  filtration  about  51  per  cent,  of  the  organic  impurity 
remaining  in  the  tank  effluent.  Detailed  consideration  of 
the  nine  weekly  averages  during  this  latter  period  showed 
that  the  albuminoid  ammonia  was  in  six  eases  above  the 
limit  of  impurity  which  ii  is  desirable  should  not 
exceeded,  and  in  three  cases  below  the  limit,  in  the. 
of  both  filters.  I'll  •  oxygen  absorbed  in  I  hours  showed 
that  in  only  one  c:ec  was  the  weekly  average  above 
the  limit  with  cinder  filtration,  the  other  eight  averages 
being  below  the  limit.  The  coke  filtrate  gave  four  weekly 
averages  slightly  above  the  limit,  one  decidedly  above,  and 
four  below.  (The  limits  are  not  stated.)  The  cinder  filter 
therefore  gave  a  better  result  than  the  coke  filter.  The 
chemical  results  further  showed  that,  geuerally,  the  free 
ammonia  was  slightly  higher  in  both  filtrates  than  in  the 
tank  effluent,  and  the  oxidised  nitrogen  lower.  Thus, 
although  a  large  oxidation  of  organic  carbon  took  place. 
the  organic  nitrogen  was  not  oxidised,  but  some  nitrite  and 
nitrate  were  reduced.  The  total  purification  effected  is 
regarded  as,  upon  the  whole,  satisfactory,  but  it  is  pointed 
out  that  the  true  aim  of  purification  is  the  conversion  of 
tne  organic  nitrogen  into  nitrites  and  nitrates,  and  although 
this  had  not  yet  been  attained  in  these  filters  it  was  believed 
that  if  the  experiments  had  been  continued  for  a  longer 
period  this,  the  main  object  of  the  experiments,  might 
have  been  attained. 

The  analyses  of  the  effluents  from  these  filters,  when 
compared  with  the  effluent-  from  the  laid  filters  which 
were  working  at  the  same  time,  show  that  BO  far  as  the 
chemical  results  are  concerned,  land  filtration  far  excels 
the  results  of  either  cinder  or  coke  filtration;  but  it  is 
pointed  out  that  the  volume  of  effluent  which  can  be  treated 
permanently  on  land  is  limited  as  compared  with  the  volume 
which  can  be  filtered  by  artificial  filters. 

When  the  experiments  were  ended  on  March  22nd,  the 
materials  composing  the  eoke  and  cinder  filters  were 
examined,  and  there  was  found  to  be  some  accumulation 
of  both  organic  and  inorganic  matters  throughout  the 
filtering  material.  Samples  placed  in  Stoppered  bottles 
and  kept  at  a  temperature  favourable  to  secondary  di 
position  remained  perfectly  sweet,  and  onlj  developed  a 
slight  earth)  smell.  Vegetable  moulds  appeared,  and 
grains  germinated  in  the  material  under  these  conditions. 

Peroxide  of  iron  contained  in  the  cinder  material  was 
not  reduced  to  a  lower  oxide,  showing  that  the  deposited 
matters  did    not    appreciably   absorb   oxygen.      To   what 

extent    foreign   matt,  i  cumulate     in     this    kind    of 

filters    without    crippling    their    working,    time    alone    can 
d<  tcrmine. 

In  conclusion,  it  is  recommended  that  an  artificial  area 
of  cinder  filters  be  constructed,  which,  under  skilful  man 

meat,  ought  to  be  able  to  deal  with  about  B00,( gills,  of 

tank  effluent  per  acre  per  day,  the  depth  of  filtering  material 
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to  be  3  ft.  But  it  is  insisted  that  the  adoption  of  so  large 
an  area  of  filter  beds  is  only  advocated  on  the  understanding 
that  they  are  worked  on  the  following  principles,  neglect 
of  which  may  render  them  putrid  and  worse  than  useless, 
viz.  :  — 

1st.  Perfect  aeration. 

2nd.  The  equable  distribution  of  the  effluent  over  the 
•whole  surface  of  the  filter  bed,  and  downward  filtration. 

3rd.  The  retention  of  all  suspended  solids  on  the  upper 
surface  of  the  filter,  which  must  from  time  to  time  be 
renewed. 

4th.  The  free  flow  of  the  effluent  from  the  bottom  of  the 
filter,  drawing  air  into  the  pores  of  the  material  from  the 
surface  downwards. 

5th.  The  volume  of  effluent  water  applied,  not  to  exceed 
■500,000  galis.  per  acre  per  day. — L.  A. 

PATENTS. 

Water,  Improved  Process  and   Apparatus  for  Purifying. 

[Automatic  Addition  of  Oxidising  Agents,  followed  by 
Filtration."]  H.  L.  Doulton  and  E.  Meldrum,  Lambeth, 
Surrey.     Eng.  Pat.  22,132,  Nov.  '-'0,  1895. 

Che  process  consists  in  adding  to  the  water  a  soluble  sub- 
stance capable  of  oxidising  organic  matter,  such  as  one  of  the 
various  permanganates  and  manganates,  and  then  filtering 
through  a  material  such  as  charcoal,  coke,  or  porous  silica, 
■capable  of  clarifying  the  water  and  at  the  same  time 
removing  from  it  the  chemical  reagent.  A  suitable  domestie 
filter  is  described  for  carrying  out  this  purifying  process, 
■with  a  device  for  automatically  adding  a  suitable  quantity 
of   "oxidising  material"  before  filtration. — L.  A. 

Sewage  Matters  or  other  Foal  Waters,  Impts.  in  the  Pro- 
duction  of  Composition  for    Treating.      [Nitre    Cake 
roasted  with  Bauxite,  ice]     G.  C.    Kinloeh  and  C.  Heap, 
Rochdale.     Eng.  Pat.  20,355,  (Jet.  29,  1895. 
!Xitre  cake  is   ground  with  shale,  bauxite,  clay,  or  any 
■other  suitable  material  containing  alumina  and  iron,  made 
into   a   paste   with    cold   water   or   dilute    sulphuric    acid, 
moulded  into  bricks  and  allowed  to  set  hard.     During  this 
setting  process  a  chemical  reaction  occurs  by  which  soluble 
aluminium  and  iron  compounds  are  formed,  and  the  product 
is  used  for  purifying  sewage. — L.  A. 

Sewage,  Impts.  in  the  Treatment  of  [Electrolysis  of 
Chlorides'],  and  in  the  Obtention  of  Valuable  Products. 
James  Hargreaves,  Farnworth-in-Widnes,  Lancaster. 
Eng.  Pat.  23,064,  Dec.  2,  1895. 

A  plant  for  electrolytically  decomposing  chlorides  is 
erected  in  the  immediate  neighbourhood  of  a  main  outfall 
sewer.  The  chlorine  is  used  to  disinfect  the  sewage,  whilst 
the  metallic  elements  or  hydroxides  are  obtained  as  market- 
able products.  Further  economy  results  from  a  combination 
•  >f  the  above  with  an  electric  lighting  plant,  using  the  day 
current  for  electrolysis  and  the  night  current  for  lighting. 

— L.  A. 

(C.)— DISINFECTANTS. 

Mercury   Bichloride,    New    Application    in    Agriculture. 

[Germicide.]     A.   Lonay.     Pull,  de  1'Assoc.  Beige  des 

Chiiuistes,  10,  [7],  277— 281. 
During  the  last  six  years  experiments  have  been  carried 
on  at  Ciply  with  mercury  bichloride  solution  as  a  preventive 
of  the  ravages  of  Peronospora  infestans  (potato  disease). 
A  0-015  per  cent,  solution  of  the  mercury  salt  is  prepared, 
the  liquid  being  coloured  by  0-24  per  cent,  of  copper 
sulphate.  In  this  mixture  the  seed  potatoes  are  steeped 
for  about  five  minutes,  and  then  thrown  into  heaps  for 
planting.  The  results  obtained  are  favourable ;  immunity 
from  the  disease  being  demonstrated.  Moreover,  the 
germination  of  the  plants  is  accelerated,  and  the  seed  tubers 
are  better  preserved  in  the  ground.  Prolonged  immersion 
(15  days)  of  the  tubers  in  a  solution  of  double  the  above 
strength  did  not  retard  germination. 

For  preserving  the  leaves  of  the  growing  plant  from 
infection  by  the  spores  of  Peronospora,  the  following 
mixture  is  found  to  be  superior  to  Bouillie  Bordelaise: — 
100  kilos,  of  quicklime  are  slaked  with  about  one-third  by 


weight  of  water  containing  200  grms.  of  copper  sulphate 
per  litre,  the  mixture  being  sprayed  in  the  dry  state  over 
the  plants  at  the  rate  of  250  kilos,  per  hectare,  after  the 
disease  has  become  fully  apparent  in  neighbouring  fields. 
The  powder  adheres  strongly  to  the  leaves,  and  will  with, 
stand  a  week's  rain. — C.  S. 

Disinfection  of  Large  Apartments  ;  Use  of  Formic  Al- 
dehyde  Gas.  E.  Pfuhl.  Zeits.  fur  Hygiene,  1890,  339  ; 
also  Proc.  Inst.  Civil  Eng.  126  (iv.),  30—32. 

Methylic  alcohol  was  imperfectly  burned  in  specially 
constructed  lamps,  with  a  capacity  of  about  200  c.c.  each. 
Eight  such  lamps  were  used  in  a  hospital-room  containing 
3,248  cb.  ft. ;  and  5-4  grains  of  methvlic  alcohol  were  con- 
sumed  per  cubic  foot  of  space.  The  larger  apertures  in  the 
room  were  pasted  up,  and  the  vapours  were  allowed  to 
remain  in  the  room  for  about  20  hours.  Test-objects,  such 
as  fresh  and  dry  tuberculous  sputa,  and  cultures  of  typhoid-, 
cholera-,  diphtheria-,  and  other  bacilli  were  spread  about 
the  room,  the  latter  being  either  in  the  form  of  fresh  agar 
cultivations  or  dried  upon  silk  threads.  Other  experiments 
in  smaller  wards  were  tried,  and  one  in  a  larger,  but  the 
last  named  was  a  failure.  The  lamps  were  not  altogether 
satisfactory.  But  the  author  is  of  opinion  that  this  gas 
cannot  be  used  successfully  for  the  disinfection  of  large 
spaces.  Roux  and  Trillat  have  also  been  unsuccessful  in 
using  8-8  pints  of  methvlic  alcohol  in  a  liardet-Trillat 
apparatus  in  a  room  containing  2,754  cb.  ft. — W.  G.  M. 

PATENTS. 

Melhylencditannic  Acids  [Disinfectants],  Improved 
Process  for  producing  from  Formaldehyde  and  Tannin. 
E.  Diirkopf,  Darmstadt,  Germany.  Eng.  Pat.  816, 
Jan.  11,  1896. 

The  process  for  the.  manufacture  of  methyleneditaunic 
acids,  which  consists  in  adding  a  condensing  agent,  for 
example,  concentrated  hydrochloric  acid,  to  a  mixture  of 
solutions  of  formaldehyde  and  a  tannin,  is  claimed,  and 
the  products  of  such  condensation,  as  new  products. 

—A.  C.  W. 

Antiseptic  Disinfectant,  An  Improved  Manufacture  of. 
\_H  ydroxyquinolinc  Potassium  Sulphate.]  A.  J.  Boult, 
London.  From  F.  Eritzsche  and  Co.,  Hamburg,  Germany. 
Eng.  Pat.  1409,  Jan.  20,  1896. 

Two  equivalents  of  o-hydroxyqninoline  dissolved  in  alcohol 
are  boiled  with  one  equivalent  of  potassium  or  sodium 
pyrosulphate  (MAOy),  and  the  crystalline  product  is  dried 
andpressed.  It  is  not  hygroscopic,  like  the  product  made  by 
the  action  of  sulphuric  acid,  and  it  can  be  readily  moulded 
into  pastilles.  It  has  no  smell,  and  is  neither  irritating  nor 
poisonous,  yet  it  is  a  much  more  powerful  disinfectant  than 
phenol.  It  is  soluble  in  water,  and  the  solution  has  a 
remarkable  power  of  dissolving  phenols  such  as  cresol  and 
resorcinol. — L.  A. 

Disinfectant  or  Composition  for  Antiseptic,  Disinfecting, 
Sanitary,  and  other  Purposes ;  The  Manufacture  of  an 
Improved.  H.  Hiscott,  Londou.  Eng.  Pat.  20,246, 
Sept.  12,  1896. 

CosniERciAT.  "  carbolic  acid "  is  mixed  with  from  one- 
half  to  nearly  its  whole  weight  of  melted  rosin,  and  to 
the  mixture  is  added  a  sufficiency  of  strong  alkali  solu- 
tion, with,  if  necessary,  from  -1  to  8  per  cent,  of  cotton-seed 
oil  or  cocoanut  oil  soap  to  assist  solution.  The  improve- 
ment consists  in  adding  to  this  preparation  a-nuphthol,  in 
the  proportion  of  from  §  lb.  to  2  lb.  for  ever3'  1 00  lb.  of 
soluble  phenols  in  the  mixture.-  L.  A. 

Sheep-Dip  Powder,  Impts  in.  W .  O.,  T.  O.,  <>.,  and  W. 
li.  IS.  (Juibell,  Newark,  Nottingham.  Eng.  Pat.  20,702, 
Sept.  19,  1896. 

¥<ni  the  preparation  of  a  more  or  less  dry  compound  which 
will  not  set  hard  by  pressure  or  lapse  of  time,  the  inventors 
mix  together  arsenic,  preferably  rendered  soluble  with  an 
alkali,  sulphur,  and  an  oily  material,  such   as  •'  spirits  of 
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tar"  (obtained  from  wood  tar),  rosiu  oil,  or  creosote  oil. 
They  prefer  to  use  100  parts  of  sulphur,  30  parts  of  arsenic, 
and  about  5  parts  of  the  fraction  obtained  from  wood  tar, 
having  a  specific  gravity  of  about  0*874,  85  per  ceDt.  of 
which  distils  between  15V  and  185    C— L.  A. 

XIX  -PAPER,  PASTEBOARD,  Etc. 

Paper  in  Sweden,   Wood  Supply  for.     Papier  Zeit.  21, 
[95],  3102. 

In  consequence  of  t fn_-  unusual  briskness  in  the  Swedish 
iron  and  steel  industry,  there  has  been  an  increased  demand 
for  wood  charcoal,  so  that  the  competition  of  the  charcoal 
burners,  who  use  the  same  kind  oi  woods  as  the  paper-pulp 
makers,  lias  raised  the  price  of  the  raw  material  for  the 
latter  product  some  25  to  80  per  cent.,  a  rise  out  of  all 
proportion  to  the  increased  rates  obtainable  for  pulp.  In 
view  nf  the  serious  injuries  sustained  by  the  trade  in  1895, 
makers  arc  advised  to  combine  to  settle  the  price  of  pulp. 

— C.  S. 

Resin-Sizing.  Papier  Zeit.  1S96,  2883. 
The  following  method  is  given  for  preparing  resin  size  :  — 
To  convert  out)  kilos,  of  resin,  dissolve  56  kilos,  of  soda-ash 
in  70  litres  of  water,  and  with  this  solution  boil  400  kilos, 
of  resin,  added  gradually.  When  dissolved,  add  the  re- 
maining 100  kilos,  nf  resin  in  the  form  of  a  fine  powder, 
after  which  continue  to  boil  three  ho-.:rs  —  C.  I'.  ( '. 

Blanc  Fixe,  Preparation  of.    Papier  Zeit.  1896,  288  i. 

Instructions  are  given  for  the  preparation  of  a  sufficiently 
pure  barium  chloride  from  crude  barium  sulphide.  The 
sulphide  is  decomposed  by  hydrochloric  acid  in  slight 
excess,  and  is  then  boiled  to  expel  sulphuretted  hydrogen. 
The  excess  of  acid  is  then  neutralised  with  a  further  addition 
of  barium  sulphide.  In  this  way  the  iron  and  other 
metals  are  precipitated.  The  precipitation  of  the  sulphate, 
or  blaue  tixe,  is  carried  out  in  1U  per  cent,  solution  of 
BaClj,  to  which  sulphuric  acid  of  20°  B.  is  added  with 
continual  stirring. —  C.  F.  C. 

PATENTS. 

Paper-Mahmg  Machinery,   Tmpts.   in    Separating   Films 

from  the   Waste   Liquors  of.     T.    A.  Marshall,   London. 

Prom  G.  Smidth,  Copenhagen.     Eng.  Pat.  24,275,  Dec. 

18,  1895. 
Describes    an   arrangement   of    tanks    with    wire  gauze 
strainers  for  recovering  the  waste  fibre  carried  away  by  the 
back-water  of  paper  works. — L.  A. 

Paper,  Leather,  or  other  Fabric,  or  the  Like,  <  'oated  with 

Adhesive  Material;   An  Improved  Manufacture  of.     !•'.. 

A.  Zuber,  Rixhem,  Alsace,  Germany.     Mug.  Pat.  24,637, 

Dec.  23,  1895. 

Size-coated  papers  or  fabrics  as  at  present  manufactured. 

are    coated    with     a     uniform     .smooth     layer    of    adhesive 

material.     The  improvement  consists  in  producing  a  rough 

layer,  by  constructing  the  cylinder,  by  means  of  which  the 

material"  is  coated,  with  a  surface    full  of  small    cavities,   BO 

that  the  adhesive  film  is  formed  of  an   infinite  number  of 

small   reliefs  or  projections  connected  by  a   thinner  film. 

I'aper  si/td  in  this  «a\   i-  very  pliable,  not    breakable,  and 

adheres  easily  if  slightly  wetted,  qualities  which  render  it 

serviceable   for   man]    purposes   tor   which  the  paper   at 

present  made  is  useless  or  unsuitable. —  1..  A. 

XX -FINE  CHEMICALS,  ALKALOIDS, 
ESSENCES  AND  EXTRACTS. 

Indian  Podophyllum.     W.  B.  Dunstan,  Scient.  and  Tech. 

Research  Dept.     Imp.  [nst.  .1.,  Dec.  1896,  144. 
\   coMPLi  ii    examination  is  now  being  conducted  in  the 
laboratories  oi  the  Scientific  and  Technical   Departmet 

the   constituents   nf  tin-    Indian  plant,  podophyllum  .modi. 
with    the    object   of    ascertaining  how    far  its    constituent- 


resemble  those  of  the  well-known  American  drug,  podophyl- 
lum peltatum,  from  which  tin-  resin  called  "  podophyllin  "  is 
obtained,  which  is  largely  employed  in  medicine  in  this  and 
other  countries. 

The  resin  "  podophyllin  "  was  first  prepared  from  the 
Indian  loot  l  rhizome)  by  the  process  of  the  Kritish  Phar- 
macopoeia, which  consists  in  exhausting  the  drug  hv 
percolation  with  alcohol,  concentrating  the  percolate,  and 
precipitating  the  resin  by  the  addition  of  water.  The  resin 
so  obtained  is  washed  with  water  and  drii'd  by  exposure  to 
the  air.  The  "  podophyllin"  is  much  lighter  in  colour  than 
thai  made  from  podophyllum  peltatum;  this  was  Found  to 
be  due  to  the  large  quantity  of  the  colourless  crystalline 
substance  "  podophyllotoxin  "  which  it  contains  (30  pec 
cent.),  while  the  commercial  American  resin  contains  oil  an 
average  about  20  per  cent. 

Dr.   Mackenzie    finds   thai    the    two    re-ins    (Indian    ami 

American)  are  identical  in  their  medicinal  effects,  ami  that, 
therefore,  there  is  no  reason  why  the  resin  obtained  from 
the  Indian  root  should  not  In-  substituted  for  the  American 
resin. 

This  is  an  important  result,  since  the  Indian  root  contains 
from  two  to  three  times  as  much  of  the  valuable  resin  is  the 
Americau  root,  and,  is  therefore,  the  more  satisfactory  source 
of  the  resin. 

The  following  is  a  tabular  statement  embodying  the  results 
of  estimations  of  the  resin  in  the  American  plant,  and  in 
several  specimens  of  Indian  drug  collected  in  various 
localities  : — 

(a.)  Podophyllum  emodi — 


Name  of  District  in  India  yielding 
the  Root. 


Percei  of  Resin 

found. 


Kulu 9*55 

B&snahr a'OOS 

•Chamba 1 1  •  vi 

t       , 12-08 

Hazara 9*06 

*  Voting  roots.  t  Old  i 

(6.)   Podophyllum  pt  Italum — 

Four  commercial  specimens  of  roots  gave — 
(1)  4' 17  per  cent.  (:S)  5-4  per  cent. 

CJ)  52  per  cent.  (,4)  5*2  percent. 

Scopolamine  and  i-Scopolamine.    O.Hesse.    Ber.  1896,29. 
2439. 

A  reim.v  to  the  paper  by  Schmidt  (this  Journal, 
and  737).     The  author  iinds  that   alkalis  do  not  change  the 
rotatory  power  of  pure  scopolamine  (  hyoscine  I,  ami  -i  1 1 .] n  .--■-. 
that  Schmidt  must  have  used  the  commercial  bydrobromide, 

sin  •.'  ill  Arch,  der  l'harin.  232,  895,  the  latter  States  that 
bydrobromide  of  /-scopolamine  is  very  different  to  ordinary 
scopolamine  hydrobromide,  whilst  in  the  former  paper  tiny 
were  stated  to  be  identical  in  appearance.  From  pure 
hyoscine  bydrobromide  the  author  obtained  no  inactive 
scopolamine,  but  from  the  ordinary  salt  he  obtained  a  sub- 
stance in  every  respect  similar  to  Schmidt's  /-scopolamine 
bydrobromide,  and  this  body  after  repeated  recrysl  illisation 
yielded  a  considerable  quantity  of  atroscine  bydrobromide. 
To  the  presence  of  this  sail  the  din.  rence  in  rotatorj  power 
of  the  different  preparations  is  due. — A.  C.  W. 

Camphor- Distilling  from  Leaves.     D.  Hooper,    (.'hem.  ami 

Druggist.  1896,  59,  790. 
Tut:  author  distilled  two  samples  of  have-  from  camphor 
ire'--,  in  the  ordinary  way,  for  six  hours.  The  first  sample 
was  ii  .'in  lb.  batch  of  fresh  leaves  from  a  camphor  tree 
crowing  in  the  Government  gardens  al  i  lotacamund,  Malms. 
They  yielded  i  per  cent,  of  essential  oil  of  a  pale 
yellow  colour,  and  showing  the  following  constants: — 
Sp.  gr.  at  15  t'.,  0-9822j  optical  rotation,  •  '.'  '  I  in  a 
200-mm.  lube.  Fractionation  began  at  175  C,  with  the 
following  results  :— Below  180   C.,  20  ■  6  per  cent. ;   iso'to 

i-;,    c.  ;ii-n  per  cent.:  185   to   190   C,  15*5  per  cent.; 

190     to    195    i  ..   10-6  per  cent.:   195    to  800    i  .,5'6  per 
cent  205° <    ,  8'3  percent  ;  residue, 8*6  percei 
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total,  95 •  2  per  cent.  The  loss  was  accounted  for  by  the 
congelation  of  some  of  the  oil  in  the  condenser.  The 
residual  matter  iu  the  retort  had  a  yellowish  colour,  a 
marked  camphoraeeous  odour,  and  was  solid  at  the  ordinary 
temperature.  The  second  sample  was  obtained  from  Nadu- 
vatam,  in  the  Nilgiris,  and  the  trees  that  yielded  it  were 
younger  than  those  at  Ootacamuud,  and  grown  at  more 
than  1,000  feet  less  elevation.  With  this  sample,  the  worm 
of  the  still  was  almost  choked  by  the  large  quantity  of 
camphor  that  condensed  iu  it.  About  4  fi.  oz.  of  oil,  con- 
taining suspended  crystalline  matter,  was  collected ;  after 
straining  through  cloth  and  pressing,  the  solid  matter  was 
recovered  as  a  cake  of  camphor  weighing  2  oz.  The  clear 
oil  had  a  sp.  gr.  of  0*9314  at  15°  C,  and  an  optical  rotation 
of  +  54°  in  a  200-mm.  tube.  Fractionation  began  at  105  ('., 
with  the  following  results  : — Helow  185°  C,  13 '3  per  cent. ; 
185"  to  1903  C,  20  per  cent;  190°  to  195"  C,  15-5  per 
cent.;  195°  to  200°  C,  -ii  per  cent.;  residue,  25  per  cent. 
The  oil  from  the  Naduvatam  leaves  contained  a  total  of 
75  per  cent,  of  camphor,  soluble  in  rectified  spirit,  and 
having  optical  rotation,  +  30°. — A.  S. 

Oxycamphor.     Manasse.     Pharm.  Zeit.  41,  696. 

A  product  of  the  oxidation  of  ordinary  camphor,  and 
recommended  for  relieving  difficulty  of  respiration.  It  is 
soluble  in  water  and  is  stated  to  have  the  composition 
represented  by  the  formula  CO.C,SH,4.CH.OH.  — A.  S. 


Esse  ntial  Oils.     Duyk.     J.  Pharm.  Chim.  1896,  4,  153. 

A  continuation  of  articles  abstracted  in  this  Journal, 
1896,  739  and  826. 

Linalool  Essence. — This  is  also  called,  according  to  its 
source,  Rhodes  wood  oil,  rose  oil,  and  essence  of  Licari 
Kanali.  The  essence  contains  linalyl  alcohol,  an  isomer 
of  geraniol,  converted  by  gentle  oxidation  into  licareal, 
identical  with  citral.  On  saponifying  linalyl  acetate  a 
stereo-isomer,  liearhodol,  is  obtained.  Linalol  is  somewhat 
levo-rotatory  ;  it  boils  at  97  C.  under  15  mm.  pressure, 
and  at  20°  C.  has  the  density  0-867. 

Oil  of  Lavender. —  1  kilo,  of  the  dr}-  flowers  of  lavan- 
dula  vera  produces  3 — 6  grins,  of  the  oil.  Recently  dis- 
tilled the  oil  has  an  acid  reaction,  which  is  lost  on  keeping. 
The  rotation,  —  s  ,  serves  to  distinguish  this  oil  from  the 
almost  inactive  oil  of  spike  lavender,  the  latter  also  contains 
a  much  smaller  amount  of  volatile  acid.  The  oil  contains 
large  quantities  of  borneol,  linalol,  both  free  and  in  the 
form  of  acetic,  butyric,  valeric,  &c,  esters,  cineol,  and 
sesquiterpenes.  On  cooling  no  stearoptene  is  deposited. 
The  French  oil  contains  30 — 10  per  cent,  of  linalyl  com- 
pounds, but  the  higher-priced  Mitchain  oil  only  8 — 10  per 
cent.  Generally,  lavender  oil  is  to  be  considered  pure  if  it 
is  soluble  in  three  times  its  volume  of  70  per  cent,  alcohol, 
and  in  the  Abbe-Zeiss  rel'ractometer  shows  a  refraction  of 
40J— 50°. 

Oil  of  Spike  Lavender  contains,  besides  linalol  and 
linalyl  esters,  much  cineol  and  some  camphor,  also  traces 
of  geraniol,  terpineol,  and  pinene.  It  is  slightly  dextro- 
rotatory and  has  an  index  of  refraction  of  1  •  4659. 

Oil  of  Orange. — The  essential  oil  of  bitter  orange,  citrus 
Ingaradia,  is  of  higher  value  than  that  of  the  sweet  orange, 
citrus  anrantium.  An  oil  of  good  quality,  has  the  densitv 
of  0-8508  at  20°,  and  a  rotation  of  +  923.  These  oils  are 
almost  entirely  composed  of  hydrocarbons,  similar  to 
limonene,  and  of  small  quantities  of  aurantiol  (linalol). 

Oil  of  Petit  Grain  is  obtained  by  the  distillation  of  the 
young  shoots  aud  unripe  fruits  of  citrus  anrantium  and 
bigaradia.  The  French  oil  is  of  better  quality  than  the 
Paraguay ;  both  contain  linalol.  The  densitv  of  a  good 
sample  is  0-894—0-900  (Schimmel).— A.  C.  W. 

Hazeline  :  Does  it  contain  Formaldehyde  ?     A.  Gunn. 

Chem.  and  Druggist,  1896,  59;  796. 

The  author  states  that  "hazeline"  (distilled  extract  of 
witch-hazel)  has  an  odour  resembling  that  of  a  weak 
aqueous  solution  of  formalin,  and  that  it  gives  the  formalin 
reaction    by    Hehucr's    test.     The  distillate   from   hazeline 


made  alkaline  by  potash  solution,  was  declared  to  be 
formalin  by  several  chemists,  to  whom  it  was  submitted 
without  mentioning  the  source. — A.  S. 

Chloroform.     Pharm.  Centralh.  37    715  ;  Pharm.  J.  1896, 

57,  377- 
A  new  method  of  preparation  consists  in  acting  upon 
carbon  tetrachloride  with  zinc  and  hydrochloric  acid. 
Chlorine  is  replaced  by  hydrogen,  and  the  hydrochloric  acid 
formed  acts  upon  the  zinc  with  liberation  of  hydrogen,  by 
which  a  further  quantity  of  tetrachloride  is  reduced  to 
chloroform.  When  there  is  no  further  formation  of  hydro- 
chloric acid,  the  liquid  is  allowed  to  cool,  aud  the  layer  of 
ehloroform  separated  from  the  solution  of  zinc  chloride. 

—A.  S. 

Mydrol.  \_Iodo  -  methylpltc>iyIpyru:oloiic,     Fcliri/'in/c] 

Barbiano.      Pharm.   Centr.    37,    718;    Pharm.  J.   1S96, 
57,  378. 

This  name  is  given  to  the  iodo-methvlphenylpyrazolone. 
It  is  a  white  inodorous  powder  of  bitter  taste,  "freely  soluble 
in  water  or  alcohol,  and  insoluble  in  ether.  It  reduces  the 
pulse  and  causes  dilation  of  the  pupil,  and  is  stated  to  be 
non-poisonous. — A.  S. 

Action    of  Light  on   Amy/  Alcohol.     A.   Richardson   and 

E.  C.  Fortey.  Proc.  Chem.  Soc.  1896,  [169],  164 — 165. 
It  was  found  that  whereas  in  the  case  of  methyl,  ethyl, 
propyl,  and  butyl  alcohols,  an  exposure  extending  over  many- 
mouths  failed  to  produce  any  apparent  change,  the  alcohols 
remaining  neutral  to  litmus  and  containing  no  hydrogen 
peroxide,  amyl  alcohol  gave  strongly  acid  reactions  aud 
contained  large  quantities  of  hydrogen  peroxide  after  only 
a  few  days'  exposure.  A  similar  change  seemed  to  take 
place  in  the  case  of  octyl  alcohol,  but  to  a  very  much 
smaller  extent.  The  action  of  light  on  amyl  alcohol  was 
therefore  studied  in  detail. 

Amyl  alcohol  was  exposed  to  light  in  presence  of  excess 
of  water  and  of  oxygen  for  a  few  days.  A  portion  of  the 
water  was  then  tested  with  titanic  acid,  when  the  presence 
of  hydrogen  peroxide  was  shown  by  a  deep  brown  coloration. 
Another  portion  was  shaken  with  pure  ether  aud  potassium 
bichromate,  when  the  ether  assumed  an  intensely  blue 
colour,  leaving  no  doubt  as  to  the  presence  of  hydrogen 
peroxide  in  the  solution.  In  another  experiment  liquid 
w ater  was  absent,  amyl  alcohol  being  exposed  in  presence 
of  moist  oxygen.  Two  days'  exposure  sufficed  to  bring 
about  the  formation  of  hydrogen  peroxide,  as  shown 
by  the  titanic  acid  test.  A  third  experiment  was  made 
with  dry  alcohol.  A  sample  of  amyl  alcohol  dried  first 
from  quicklime,  then  by  distillation  from  sodium,  was 
sealed  in  a  bent  tube  containing  oxygen  and  phosphorus 
pentoxide  (care  being  taken  not  to  allow  the  liquid  to  wet 
the  pentoxide),  and  kept  in  the  dark  for  seven  weeks. 
After  exposure  the  alcohol  was  found  to  contain  abundance 
of  hydrogen  peroxide. 

The  acidity  was  found  to  be  due  to  the  presence  of 
valerianic  acid,  and  the  absence  of  carbon  dioxide  leads 
to  the  conclusion  that  the  change  is  one  of  a  comparatively 
simple  nature,  not  involving  the  breaking  down  of  the 
molecule.  It  seems,  then,  that  the  products  formed  by 
the  oxidation  of  amyl  alcohol  in  presence  of  sunlight  and 
oxygen  only  differ  from  those  formed  when  other  oxidising 
agents  are  used  in  that  hydrogen  peroxide  is  formed 
instead  of  water.  The  change  may,  therefore,  be  repre- 
sented by  the  following  equation  : — 

2C,HnOH  +  30,  =  2ClH,JCOOTI  +  2H,02. 
It  was  found  that  the  presence  of  sunlight  was  essential 
to  the  change,  a  sample  of  amyl  alcohol  kept  in  the  dark 
at    100°  for   nine   days   remaining   neutral   to   litmus   and 
containing  no  hydrogen  peroxide. 

Ether,  Action  of  Light  on.     A.  Richardson  and  E.  C. 
Fortey.     Proc.  Chem.  Soc.  1896,  [169],  165 — 166. 
Etiieh  prepared  from  pure  alcohol  and  pure  sulphuric  acid, 
and   then    treated   with    potassium   bichromate,  was   dried 
by  repeated   distillation   from    phosphorus    pentoxide  in  a 
specially  constructed  apparatus  by  means  of  which  samples 
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could  be  sealed  for  use  without  contact  with  air.  The  ether 
was  then  exposed  in  a  tube  containing  oxygen  which  had 
been  dried  by  contact  with  phosphorus  pentoxide  for  many 
weeks.  Alter  three  days'  exposure  the  liquid  gave  a  well 
marked  peroxide  reaction  when  tested  with  titanic  acid. 

In  order  to  investigate  the  other  products  formed,  a 
sample  of  ether  was  exposed  for  many  weeks  in  presence 
uf  water  and  oxygen.  It  «as  thru  rich  in  hydrogen  per- 
oxide, and  gave  an  acid  reaction  with  litmus.  The 
neutralised  solution  was  distilled  on  the  water-bath.  The 
distillate,  consisting  chiefly  of  ether,  was  also  proved  to 
contain  aldehyde  by  its  reducing  action  on  ammoniacal 
silver  nitrate,  and  by  its  restoring  the  colour  to  rosaniline 
hydrochloride,  decolorised  by  sulphurous  acid.  The  residue 
in  the  distilling  llask  gave  a  distinct  red  colour  with  ferric 
chloride  and  the  characteristic  smell  of  ethvl  acetate  on 
warming  with  alcohol  and  sulphuric  acid,  leaving  no  doubt 
a^  to  the  formation  of  acetic  acid.  No  carbon  dioxide  was 
formed  in  the  reaction,  which  may,  therefore,  probably  be 
represented  by  the  equation — 

L>(C..n,\.n  +  r,o_,  =  4C2H40.  +  2H30„ 

aldehyde  being  an  intermediate  product.  Here,  again. 
hydrogen  peroxide  takes  the  place  of  the  water  which  is 
formed  when  ordinary  oxidising  agents  are  used. 

Mercury  Bichloride,  New  Application  [Germicide'],  in 
Agriculture.  A.  Lonay.  Hull,  de  l'Assoc.  Beige  des 
Chimises,  10,  [7],  'J77.' 

Sfc  under  Will.  ('.,  puije  917. 

Methylene  Ditannic  Acids  [Disinfectants),  Improved  Pro- 
cess for  producing  from  Formaldehyde  and  Tannin. 
]■:.  Durkoff,  Darmstadt,  Germany.  Eng.  Pat.  816,  Jan. 
11,  1896. 

See  under  Will.  C,  page  917. 

Citric  and  Malic  Acids,  Detection  and  Separation  of,by 
means  uf  Quinine  ami  Cinchonine.  L.  Lindet.  Hull. 
Soc.  Chim.  1896,15,  1160. 

See  under  XX III.,  page  917. 

Otto  of  Roses.  Note  on.    Conroy.     Chem.  and  Druggist 

1896,  49,  771. 

See  under  XXIII.,  page  924. 

Otto  of  Roses.  The  Characters  of.      J.  C.  Umney.     Chem. 
and  Druggist  1896,  49,  795. 

See  under  XXIII.,  page  924. 

Ethereal  Oils,   Valuation  of.     Schiinmel  and  Co.     Chem. 
Centr.  1896  [22],  977. 

See  under  XXIII., page  925. 

PATENTS. 

Paraniirophenetol  and  Homologous  Ethers,  and  Ortho- 
nitrotoluene  Parasulphonin  Acid,  Impts.in  lie-  Production 
of  I.a  Socictc  Chimique  des  Usines  du  I! hone,  anct. 
Gilliard,  P.  Monet,  and  Carrier,  Lyons,  France.  Eng. 
Pat.  24,194,  Dec.  17,  1895. 

The   nitration  of  phenol  produces  varying  amounts  of  o- 

and  p-nitrophenols.     According  to  the  claims  of  thi^  patent, 

phenol  is  combined  with  an  aromatic   sulphonic  chloride, 

toluene  sulphonic  chloride  by  preference, 
iMl  .nil   i   t  ii  .C6Hj  SOjCl  +  NaOH  =  NaCl  +  II  0 
+  CH3.C6H4.S03.OC6H6 

on    nitration  of    the    product,  tbe    n-nitrophcnol    esti 

o-nitrotoluene-s  sulphonic  acid  is  formed. 

CH  CNO  lrjl.,.S(.:.().C(,lliX.)_. 

The  nitration  is  performed  by  mixing  the  phenol  sulphonic 

ester  with  potassium  nitrate  or  t centrated  nitric  acid  and 

adding  in  small  quantities  to  sulphuric  acid  (06    B.),  the 


temperature  being  kept  at  153  C.  The  nitrated  ester  is  split 
up  into  p-nitrophenol  and  o-nitrotoluene-n-sulphonic  acid 
by  1. oiling  with  solution  of  sodium  or  caustic  soda  or  potash 
in  absolute  alcohol,  and  after  distilling  oil'  alcohol,  distilling 
off  thep-nitrophenol  in  a  current  of  steam.  From  the  residue, 
O-nitro-p-toluene  sulphonic  acid  is  precipitated  by  mini -ral 
acids. — A.  ('.  W. 

Hydroxy-Pkeitacctine-Salicylate,     Manufacture    of.       < K 
Imray,  London. — From  Farbwerke,  vorm.  Meister,  Lucius, 
and   Ilriining,  Hoechst  am  Main,  Germany.     Eng.   l'at. 
24,517,  Dec.  21,  1895. 
llvt.Koxi  1'iiiN  \.  i  :n\     MLicn.Ti:    is    claimed    as    a   new 
product,  together  with  its  process  of  manufacture  by  hearing 
chloro-    or   bromo-phenacetin    with  sodium   or  other  sali- 
cylates.    The  eondeusation  takes  place  on  heating  for  half 
an  hour  at  170  —ISO3  C. 

CHsCO.SJH.C6H4.OC2H.,Br  +  Nat  t>.  ill  .'  .11 
Nallr  +  CH3.CO.NH.C6H4.OC2H4.(  I  i2.C6H4.OH. 

—A.  C.  \V. 

Saccharine,  ur  Compounds  thereof,  or  mixtures  containing 

flic  Mime,  Impls.  nt  the  Manufacture  of,  ami  in 
the  Traduction  and  Treatment  of  Materials  for  I  \, 
therein,  t.'.  Fahlbcrg,  Sall.ke  Westerhiisen,  Germany. 
Eng.  Pat.  17,401,  Aug.  6,  1S90. 

In  Eng.  l'at.  10.955,  1895  (this  Journal.  1896,  49),  the 
separation  of  ortho-  and  paratoluene  sulphonic  acids  by 
means  of  the  magnesium  salts  was  claimed.  According  to 
the  present  patent,  the  zinc  salts  may  be  used  in  the  same 
process. — A.  C.  W. 


XXI.-PHOTOaRAPHY. 

Aldehydes  and  Acetones  in  Presence  of  Sodium  Sulphite, 
Use  of,  in  Photographic  Development.     Lumiere  Bros. 

and  Seyewetz.     Bull.  Soc.  Chim.  1896,  15,  1 164. 

It  has  been  known  for  some  time  (cf.  this  Journal,  1890, 
ml)  that  the  addition  of  formaldehyde  to  an  organic 
developer  considerably  increases  its  power ;  but  the 
mechanism  of  the  reaction  has  not  hitherto  been  discovered. 
The  present  authors  find  that  most  aldehydes  and  acetones 
have  the  same  effect,  even  causing  phenolic  developers  to 
act  on  the  latent  image  without  the  assistance  of  any  alkali ; 
mil  the  phenomenon  is  only  to  be  observed  in  the  presence 
of  sodium  sulphite.  From  a  number  of  experiments  it 
would  seem  probable  that  a  decomposition  of  the  subjoined 
nature  must  take  place  to  a  certain  extent,  proceeding  during 
the  operation  of  development — 

2CUa.CU.Clf,  +  2Xa,SOa  +  C6H4(OH)j  = 
C6H4(ONa),  +  2(NaHSOa  +  CHs.CO.CH,), 

and  that  the  alkaline  phenatc  so  produced  does  the  work  of 
the  alkali  usually  employed.  It  has  not  been  found  possible, 
however,  to  isolate  tbe  latter  compound;  but  on  evaporating 
a  mixture  composed  as  above,  or  containing  pyrogallol  in- 
stead ofthequinol  (hydroquiuone),  thoroughly  drying  the 
crystals,  and  boiling  them  .with  excess  of  alkali,  a  small 
quantity  of  acetone  was  set  free,  while  in  the  absence  of  the 
phenol  a  negative,  result  was  obtained.  Moreover,  the 
presence  of  acetone  causes  ether  to  extract  from  the  mix! 
a  smaller  amount  of  the  phenolic  body  than  would  other- 
wise be  the  case,  which  appears  to  show  that  it  is  partly 
retained  in  the  form  of  an  alkaline  salt. 

From  the  practical  point  of  view  the  authors  find  that 
acetone  work-  best  with"  pi  ro";  and  that  in  the  case  of 
bydroquinone  (quinol)  variations  in  the  amount  of  sulphite 
employed  make  little  difference  to  the  result,  whilst  within 
certain  limits  the  developing  power  increases  with  the  quan- 
tity of  acetone.  The  following  formula  is  suggested:  — 
bydroquinone  (quinol),  :i  grms. ;  sodium  sulphite,  10; 
acetone,  IOc.c;   water.  Inn.  — F.  II.  I.. 
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XXII.— EXPLOSIVES.  MATCHES,  Etc. 

PATENTS. 

Explosives  containing  Saltpetre,  Process  for  the  Manu- 
facture of.  M.  Bielefeldt,  Wittenberg,  Saxony.  Eng. 
Pat.  17,204,  Aug.  4,  1896. 

As  explosive,  composed  of  sodium  and  potassium  nitrates, 
sulphur,  coal-tar  (or,  in  place,  or  partly  in  place  of  the 
latter,  resins,  fatty  drying  oils,  laes,  and  varnishes),  and 
potassium  bichromate,  permanganates,  and  manganates. 

The  following  is  given  as  a  suitable  composition  : — Soda 
saltpetre,  69  per  cent.  ;  potash  saltpetre,  5  per  cent.  ; 
sulphur,  10  per  cent.;  coal-tar,  15  per  cent.;  potassium 
bichromate,  1  per  cent. 

The  comminuted  ingredients  are  thoroughly  mixed 
together  and  subsequently  compressed  between  heated 
plates  or  rollers.  When  the  pressure  applied  is  sufficiently 
great  the  simultaneous  heating  may  be  omitted,  particu- 
larly if  the  mixed  ingredients  have  been  moistened,  or  if 
adhesive  agents  have  been  added.  The  coherent  mass 
obtained  in  this  manner  may  be  finally  treated  iu  any 
desired  manner. — It.  B.  P. 

Phosphorus,  its  Acids  and  Suits;  Impts.  relating  to  the 
Production  of,  from  Mineral  Phosphates,  Hones,  and 
other  Materials  containing  Phosphoric  Acid.  [Heating 
in  Electric  Furnace  toith  Carbon."]  H  Hilbert,  Biebrieh- 
on-the-Rhine,  and  A.  Frank,  Charlottenburg,  Germany. 
Eng.  Pat.  18,785,  Oct.  7,  1895. 

Ordixaky  tricalcium  phosphate  is  mixed  with  carbon,  and 
heated  intensely,  as  in  an  electric  furnace,  to  form  calcium 
carbide  and  set  free  phosphorus,  arrangements  for  collecting 
which  are  made.  The  proportions  to  be  used  are  indicated 
by  the  equation — 

Ca3(P04)a  +  UC  =  3CaC.  +  2P  +  SCO. 

Aluminium  phosphate  may  be  similarly  treated,  the  pro- 
portions being — 

4A1PO,  +  19C  =  Al,Ca  +  4P  +  16CO. 

Mineral  phosphates  generally,  bones,  and  phosphatie  slags, 
may  be  used  instead  of  a  pure  phosphate.— E.  S. 


XXIII— ANALYTICAL  CHEMISTRY. 

APPARATUS,  ETC. 

Potash  Bulb,  A  New  Form  of.     M.  Goinberg.     3.  Amer. 
Chem.  Soc.  18,  [11],  941— 942. 

In  the  diagram,  compartments  1?  and  C  together  contain  as 
much  of  the  strong  potash  solution  as  would  completely  fill 


COx 


A,  the  latter  serving  as  a  safety  reservoir  iu  case  of  back- 
suction.  U,  which  is  fastened  to  the  bulb  by  means  of  a 
ground-glass  joint,  contains  solid  caustic  potash,  or  soda 
lime,  supported  by  a  plug  of  glass  wool.— H.  B. 


PATENTS. 

Butyrometers  or  like  Fat-Testing  Instruments,  Impts.  in 
or  relating  to.  N.  Gerber,  Zurich.  Eng.  Pat.  18,28'-', 
Aug.  18.  1896. 
The  neck  of  the  butyrometer  is  made  cylindrical  in  form,  and 
is  provided  with  one  or  more  annular  grooves.  The  india- 
rubber  plug  u^ed  to  close  the  instrument  at  the  bottom  is 
of  a  cylindrical  shape,  and  fits  firmly  into  these  grooves,  so 
that  there  is  less  danger  of  the  plug  being  blown  out  of  the 
apparatus  by  the  gases  formed  iu  the  butyrometer  by  the 
action  of  the  sulphuric  acid  on  the  milk  or  other  substances 
under  examination. — W.  P.  S. 

Thermometers     Maximum  and  Minimum  Vpright],  Impts. 

in.     J.   J.   Hicks,   Button   Garden,  London.     Eng.  Pat. 

23,300,  Dec.  5,  1 
Maxijioji  and  minimum  thermometers  are  formed  of 
vertical  tubes  having  a  thermometric  bulb  at  the  lower 
end  and  an  expansion  chamber  at  the  upper.  They  contain 
a  short  length  of  mercury,  say,  from  ^  to  w  in.,  a  dense 
thermometric  fluid,  as  creosote  or  sulphuric  acid,  and 
maximum  and  minimum  indexes,  which  are  set  by  a  magnet 
in  the  usual  manner.  In  another  form,  the  vertical  tube  is 
connected  at  the  top  to  a  second  tube  parallel  thereto, 
having  an  expansion  chamber  at  its  lower  end.  Both  tubes 
are  provided  with  recording  indexes. — 1!.  S. 

INORGANIC    CHEMISTRY.— 
QUANTITATIVE. 

P<  ttenkofer's  Method  for  Determining  Carbonic  Anhydride 
in  Air.  Prof.  Letts  and  11.  F.  Blake.  Proc.  Chem.  Sue. 
1S96,  [169],  192—193. 

The  authors  discuss  the  errors  in  the  process  of  absorbing 
the  carbonic  anhydride  by  baryta  from  a  sample  of  air 
collected  in  a  glass  vessel,  and  titrating  with  acid,  and  show 
that,  in  addition  to  the  more  obvious  sources  of  error, 
the  action  of  the  alkaline  absorbent  on  the  glass  is  one  of 
importance. 

In  order  to  avoid  it,  they  coat  both  the  receiver  containing 
the  air  sample  and  the  bottle  holding  the  stock  of  standard 
solution  of  baryta  with  paraffin  wax.  By  this  means  they 
at  once  obtained  more  concordant  results  iu  a  series  of 
determinations.  They  then  proceeded  to  test  the  degree, 
both  of  accuracy  and  of  delicacy,  of  Pettenkofer's  process 
if  carried  out  with  all  the  available  precautions  which 
suggested  themselves.  For  this  purpose  they  emploved 
paraffined  receiving  vessels,  an  apparatus  for  performing 
the  titrations  in  a  vacuum,  and  burettes  of  special  con- 
struction. In  addition,  an  apparatus  was  used  for 
delivering  very  accurately  measured  volumes  of  pure 
carbonic  anhydride  into  known  volumes  of  air  previouslv 
freed  from  that  gas. 

Experimenting  with  such  mixtures  of  the  two  as  occur 
in  air,  containing  about  3  vols,  of  carbonic  anhydride  in 
10,000,  the  authors  show  that  with  careful  work  the  mean 
error  in  the  determinations  need  not  exceed  —0-04  part. 
The  actual  quantity  of  carbonic  anhydride  added  to  each 
receiver  full  of  air,  in  a  series  of  five  experiments,  amouuted 
to  0-927  c.c. ;  the  mean  amount,  found  to  be  0-916  c.c, 
giving,  therefore,  a  mean  error  of  —0-011  c.c. 

They  thus  show  that  Pettenkofer's  process,  if  suitably 
performed,  is  one  of  great  accuracy  and  delicacy. 

Purifying  Material  \_Gas  Works],  Testing  the  Regenera- 
tion of.  Levbold.  J.  de  l'Eclair.  au  Gaz,  44  [21], 
407—409. 

Two  methods,  one  direct  the  other  indirect,  of  determining 
the  degree  of  regeneration  attained  by  the  hydroxide  of  iron 
in  the  purifying  material  when  exposed  to  the  air  in  heaps, 
are  proposed  by  the  author.  The  first  consists  in  measuring 
the  volume  of  hydrogen  sulphide  evolved  from  a  constant 
weight  or  volume  of  the  substance  under  the  action  of 
nitric  acid  in  an  apparatus  resembling  Knop's  nitrometer, 
and  is  performed  as  follows  : — About  25  grms.  of  substance 
are  placed  in  a  small  glass  inserted  in  a  wide-mouthed  bottle, 
standing  up  to  its  neck  in  cold  water,  and  containing  some 
50  c.c.  of  nitric  acid  of  20°  B.,  diluted  with  an  equal  volume 
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of  water.  The  caoutchouc  stopper  of  the  bottle  is  connected, 
by  means  of  n  tapped  glass  tube  and  caoutchouc  tubing, 
with  the  upper  extremity  of  a  gas-testing  tube,  graduated 
from  ii  to  500  c.c.,  which  is  immersed  up  to  the  zero 
mark  in  water.  On  tilting  the  bottle,  the  acid  aud  substance 
an-  brought  into  contact,  and  the  hydrogen  sulphide  rapidly 
given  off,  acts  by  downward  displacement  of  air  upon  the 
surface  of  the  water  in  the  graduated  tube.  The  amount  of 
depression  of  the  water  column  thus  represents  the  volume 
of  HjS  evolved.  This  operation  is  repeated  after  each 
turning  of  the  heap,  until  all  the  iron  sulphide  is  found  to 
be  oxidised.  The  samples  should  always  be  taken  from 
the  bottom  of  the  heap,  or  the  results  will  uot  afford  correct 
indications  cf  the  progress  of  the  regeneration. 

The  indirect  method  is  performed  by  collecting  samples 
of  the  gas  given  off  by  the  heap  by  means  of  a  lead  pipe 
inserted  into  the  bottom  of  the  mass,  the  contents  of  the 
pipe  being  then  tested  for  the  proportion  of  oxygen  present. 
When  this  bas  reached  its  maximum,  or  even  when  it 
attains  16  per  cent.,  the  regeneration  will  be  complete. 

— C.  s. 


ORGANIC  CHEMISTRY.— QUALITATIVE. 

Benzenesulphinic  Acid,  A  New  Reagent.  [Presence  oj 
Quinone  and  Quinonoid  Groups.]  O.  Hinsberg  ;vnd 
A.  Ilimmelscbein.     Her.  189G,  29,  21)19—2023. 

Hinsberg  has  shown  (Ber.  27,  3259  j  28,  1315  ;  29,  785) 
that  benzenesulphinic  acid  combines  with  quinones  and 
quinoue-imides  of  the  benzene  and  naphthalene  series, 
forming  derivatives  of  dipheuylsulphone  and  phenylnaph- 
thylsulphone.  The  condition  for  the  reaction  is  the  presence 
in  the  molecule  of  the  quinone  or  quinone-imide  of  a  free 
hydrogen  atom  in  an  n-  or  p-positiou  to  one  of  the  CO  or 
(XII  groups  and  the  absence  from  the  rings  of  hydroxyl- 
and  amido-groups. 

Phenazine    reacts    with    benzenesulphinic    acid,    giving 
phenazylphenylsnlphone — 

C6H5SO„C6H,  / 


/ 


C6H4 


a  compound  crystallising  in  palcjyellow  plates,  rn.p.  24 1  , 
and  sparingly  soluble  in  water  and  alcohol,  but  moderately 
soluble  in  acetic  acid.  It  dissolves  in  concentrated  sul- 
phuric acid,  with  an  orange  colour,  apparently  forming 
with  the  acid  a  salt  which  is  dissociated  by  water,  as  on 
the  addition  of  the  latter  the  free  sulphone  is  precipitated. 
Alkalis  at  100°  have  no  action  upon  the  compound,  but  zinc 
and  hydrochloric  acid,  when  heated  with  it,  decompose  it. 

Its' formation    thus    affords   evidence    of    the   quinonoid 
nature  of  phenazine. 

Tl.e  quinonoid  condensation-derivative  of /j-amidobeuzyl- 
alcohol,  UN  (JI,:CII...,  obtained  by  heating  this  compound 
with  dilute  hydrochloric  acid  (O.  and  G.  Fischer,  Ber.  28, 
881),  reacts  with  benzenesulphinic  acid  with  the  formation 
of  amiddtolylphenylsulphone,  ('„H;i.Xll  ,.CB ...s<  I ..(',  II 
This  forms  yellow  needles,  m.p.  170  ,  is  moderately  soluble 
in  hot  water, and,  on  cooling,  separates  in  colourless  needles, 
which  turn  yellow  on  drying,  owing,  no  doubt,  to  the  loss 
of  water  of  hydration.  It  combines  with  concentrated 
hydrochloric  acid,  giving  a  colourless  salt,  which  is  dis- 
sociated by  water,  dissolves  in  acetic  acid  with  a  yellow 
colour,  and  yields  diazo-salts  and  azo-derivatives.—  1     B. 

Formalin,  Testfor.     Lebbin.     l'harm.  Zeit.  41,  681. 

Tu  a  lew  eubie  centimetres  of  a  solution  containing  formic 
aldehyde,  add  about  0'05  grin,  of  resorciuol  and  an 
equal  volume  ol  caustic  soda  solution  (50  per  cent.),  and 
heat  the  mixture  to  boiling.  The  yellowish  colour  first 
formed  becomes  red,  and  is  permanent.  This  reaction  does 
aol  appear  to  take  place  with  other  bodies  besides  formal- 
dehyde, and  is  stated  to  be  capable  of  detecting  l  part  of 
formaldehyde  in  10,000,(  00  pari-  of  water.  In  the  propor- 
tion of  one  millionth,  the  indication  is  very  marked,  and  a 
volumetric  method  of  quantitative  determination  ma]  be 
adopted,  —A.  S. 


Acid  Magenta  and  Schiff's  Reaction.      L.  Lefevre.      Hull. 

Soc.  Ch'im.  1896,  15,  1169. 
Cazenkuve  is  in  error  when  stating  (  Bull.  Soc.  Chim.  1896, 
72.1;  also  this  .Journal,  1890,  5011)  that  inaircutu  S.  does  not 
yield  the  violet  colour  produced  bj  rosaniline  hydrochloride 
when  iis  solution,  decolorised  by  sulphurous  acid,  i-  mixed 
with  aldehydes.  The  only  difference  is  that  the  reaction  i- 
not  instantaneous.  1'nder  certain  abnormal  conditions,  the 
sulphonated  compound  may  uot  give  tl.e  reactioD,  but  it 
will  appear  on  addition  of  more  aldehyde;  just  as  it  is  pos- 
sible, by  adding  three  or  lour  times  the  proper  amount  of 
bisulphite,  to  prevent  the  colour  fnmi  heiug  produced  in 
the  case  of  magenta  itself.  The  nature  of  the  aldehyde 
employed,  also  affects  (he  rapidity  of  the  test. 

Schiff  himself  pointed  out  that  his  reaction  did  not  depend 
on  a  simple  regeneration  of  the  magenta  decolorised  l>\  tin 
sulphurous  acid.,  but  ou  the  formation  of  a  Qi  ind. 

r.  ii.  i.. 

ORGANIC  CHEMISTRY.— QCANTITA  TIVE. 

Mineral  Oils  :  Estimation  of  Gas-producing   Value. 
I'.  Heller-.     Zeits.  f.  ang.  Chem.  1896,650—654. 

The  method  of  estimating  the  value  of  a  gas-oil  by  it- 
colour,  specific  gravity,  creosote  percentage,  and  boiling 
point  is  unsatisfactory,  ami  the  only  reliable  process  is  to 
measure  the  quantity  and  quality  of  the  gas  yielded  by  a 
given  amount  of  the  oil.  As  earned  out  at  the  various 
experimental  stations  a  large  and  costly  apparatus  requiring 
for  each  experiment,  from  10  to  150  kilos,  of  oil,  is 
employed.  This  is  quite  unsuitable  for  small  work-,  and 
for  their  purpose  the  author  gives  the  result-  of  bis 
experiments  with  the  Werr.eeke  laboratory  gasifying  appa- 
ratus, and  shows  that  by  working  with  10  grin-,  of  thi 
correct  values  may  be  obtained. 

The  required  data  arc  the  amount  <>f  residue,  tarr_\ 
distillate,  and  the  quantity  and  photometric  value  of  the 
gas  obtained  on  destructively  distilling  a  given  weight  of 
the  oil.  The  apparatus  consists  of  (a.  i  A  reservoir  for 
the  oil.  (6.)  A  retort  capable  of  being  heated  to.  and 
maintained  at,  a  constant  high  temperature,  (c.)  A  con- 
denser in  which  the  tar  is  collected.  (</.)  A  gasometer 
to  receive  the  gas.  These  parts  are  separable  from  each 
other,  and  (a),  (b),  and  (c)  are  weighed  before  aud  after 
each  experiment. 

The  normal  course  of  the  distillation  is  judged  aud 
regulated  by  the  colour  of  the  gas  and  gas-tar  formed. 
which  should  he  brown  and  dark-coloured  respectively.  A 
too  rapid  addition  of  oil  to  the  retorts  give-  a  white  ga- 
and  a  pale-brown  tar,  whereas,  should  the  rate  he  too  -1  » 
the  gas   becomes   dark   brown  aud   the  tar  very  thick.     The 

flow   should   be  kept   steady  during   the    experiment,   and 
maj  vary  from  lo  to  30  drops  per  minute  according  to  th< 
nature  of  the  oil  investigated. 
The  values  obtained  are  calculated  to  loo  kilo-,  ol  the 

oil  ;    according  to  llirzel's   formula    the  lighting    value  = 

Field  ol  -I-      photometric  value  x  1,000     ,     „   ,.„  .,-      ,      , 

where   the   .».,    stands- 

for  an  hourly  consumption  of  3.")  litres.  Now  different 
conditions  of  experiment  may  give  from  100  kilos,  of  oil.  in 
one  case  "><>,  aud  in  a  second  trial  On  litre-  of  gas,  leading 
to  a  'hi  per  cent.   less  value  for  the  lighting    power  in   tin 

1    than   in   the  first  case.      The  author  overcomes  tbe 

defioiences  of  tins  formula  by  the  following  considerations. 
lb  finds  with  an  hourly  consumption  Ol  3.">  litres,  and 
employing  the  German  standard  candle  a-  the  photometric 
standard,  that  the  increase  or  decrease  of  the  light  strength 
tZl  hears  the  same  ratio  to  the  difference  between  the 
obtained  (A)  and  tl.e  assumed  average  gas  Milume- 
l.'.ii  rli  in  .)  as  the  oil  residue,  coke  h  tar  (C  +  T),  bears 
l.i   Inn  pal  I-  b\    weight  of  the  oil. 

Z  :  (A  _  50)  =  (C  +  T)  :  10C 
orZ  =  (A  -.-,u)  (C+  T) 

LOO 

N',,w  L-„  =  L  +  '/..  where  1.  is  the  observed  photometrii 

value,  and  I,,,,  thi-  value  calculated  to  a  gas  yield  ol 
50  ch.  m.    Therefore — 

L  +   (A -6 

inn 
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The  following  table  shows  the  value  of  the  method  and  how  far  this  formula  leads  to  correct  results  :- 


Analysts. 



Diauiant. 

Eisenlohr. 

Heifers. 

Heurici. 

1. 

2. 

1. 

2. 

3. 

4. 

5. 

6. 

idincb.m.  per  100  kilos,  of 

."..".'Til 

63-36 

51-23 

58    0 

54-72 

09 

61-10 

48-55 

.    • 

3717 

Li^ht  value  iu  German  standard 

9-00 

5-50 

9-50 

7-30 

9-50 

.-.■.III 

0  50 

12-00 

.9-20 

8-25 

caiulles. 
Tar. 

7'37 
H'8S 
11-16 

35-15 
tl-48 

5  "51 
41  -63 
Hot 

S-7IJ 
Sir  60 
11-42 

5-15 
39-95 
11-62 

fl'20 

urn 

11 -OS 

9-56 
36-38 

u-59 

3-84 
12-88 
11-40 

5-85 
38-07 
11-35 

6-69 
W  60 
11-64 

The  experimental  gas  yield  should,  for  correct  results, 
not  be  allowed  to  fall  below  45  cb.  m.,  or  to  rise  above 
70 — 75  eb.  m.  per  100  kilos,  of  oil.  In  measuring  the  gas, 
no  pressure  correction  is  necessary  ;  reduction  to  normal 
temperature  may  be  avoided  by  always  working  at  about 
20  I '.,  the  difference  in  value  obtained  between  the  limits 
of  17° — 23'  C.  correspond  to  about  half  a  candle. 

The  author  shows  that  the  errors  due  to  oxidation  of 
the  retort  and  incomplete  condensation  of  the  tar.  are  small 
and  tend  to  balance  each  other. 

A  comparison  between  thj  laboratory  results  and  those 
obtained  at  the  investigation  stations  with  two  different  oils 
and  calculated  to  100  kilos.,  is  shown  below  : — 


.  j n  A. 

B. 

Laboratory 
apparatus. 

i.  |   , 

1. 

o. 

52*00        53-00 
10-00          0-17 
10-96        W58 

6063 
6-70 

10-89 

59-90 
6-50 

IT  (7 

65-05 

5"O0 

10-26 

Gas  yield 

■power. 
Lx 


•00        55-00        61-21        56-13        66-»S 
17         8-33         6-20         8-50         5"50 
10-13        10-58       10-55        11-30        11-02 


—J.  T.  C. 

Weighting  in  Silk  Yarn.  The  Quantitative  Estimation  of. 
Herzfeld.   Leipziger  Fiirber  u.  Zeugdrucker  Zeit.  45,  485. 

According  to  E.  Konigs,  Director  of  the  Conditioning 
Establishment  at  Crefeld,  the  weighting  is  thus  estimated  : 
—  (1)  Estimate  moisture  by  drying;  (2)  fatty  matters  by 
extraction  with  ether ;  (3)  boil  out  silk  glue  with  water  ; 
(4)  dissolve  out  Prussian  blue  with  alkali,  re-precipitate 
with  acid,  and  ignite  precipitate  with  addition  of  HN03; 
1  part  of  Fe.,0,  =  1-5  parts  of  Prussian  blue  ;  (5)  estimate 
Sni  i;  present  in  ash  of  silk  and  calculate  as  catechu-tannate 
of  tin,  1  part  of  SnO»  =  3-33  parts  of  catechu-tannate; 
(6)  estimate  total  Fea(>3,  subtract  that  present  as  Prussian 
blue,  and  the  amount  naturally  iu  the  silk  (0-4 — 0'7  per 
cent.),  and  calculate  the  remainder  as  taunate  ;  1  part  of 
Fe20:)  =  7-2  parts  of  taunate  of  iron  (or  51  per  cent.,  if 
present  as  ferrous  compound). 

Moyret's  directions  for  the  determination  of  the  weighting 
materials  are  as  follows  : — (1)  Dry  at  120° — 130  C,  if 
the  loss  exceed  15  per  cent,  the  silk  is  weighted  with 
hygroscopic  materials ;  (2)  boil  in  distilled  water ;  in  solution 
are  glycerin,  sugar,  magnesium  sulphate,  &c. ;  (3)  extract 
with  ether  to  obtain  fatty  matters  ;  (4)  determine  the  nature 
of  the  weighting  further  by  treating  for  15  minutes  with  dilute 
hydrochloric  acid  (1:2)  at  30° — 40=  C.  Tannate  of  iron 
is  indicated  by  the  silk  being  decolorised  to  reddish-yellow, 
and  the  solution  showing  a  dirty  brown  colour,  which  does 
not  change  to  violet  on  dilution  with  cold  water.  If  the 
solution  be  reddish  and  on  dilution  become  violet,  logwood 
is  present.  If  the  fibre  be  dark  green,  the  solution  yellow, 
and  unchanged  on  dilution,  the  silk  has  been  dyed  with 
Prussian  blue :  and  if  the  fibre  be  green  and  the  solution 
pink,  changing  to  violet  on  the  addition  of  water,  the  dye  is 
logwood  black  on  a  ground  of  Prussian  blue. — B.  11.  B. 


Starch,  New  Method  of  Estimating  in  Cereals.    J.  Effront. 

La  Biere,  4,  [10],  145—147. 
The  grain  being  ground  to  an  impalpable  powder,  3  grms. 
are  freed  from  fat  when  necessary,  as  in  the  case  of  maize, 
either  by  extraction  in  a  Soxhlet  apparatus,  or  merely  by 
leaving  in  contact  with  ether  in  a  tapped  funnel  for  five 
minutes  ;  the  operation  being  performed  three  times, 
followed  by  washing  with  the  same  solvent  and  drying  for 
half  an  hour  at  100°  C.  The  flour  is  then  triturated  in  a 
glass  mortar  with  20  c.c.  of  concentrated  hydrochloric  acid 
(say,  10-92  grms.  per  100  c.c),  added  by  degrees,  and  at 
the  end  of  six  minutes  the  whole  is  transferred  to  a  100  c.c. 
flask  containing  sufficient  water  to  arrest  the  action  of  the 
acid,  which  will  thus  be  restricted  to  the  solution  of  the 
starch  and  its  partial  conversion  into  dextrin,  very  little, 
if  any,  glucose  being  formed.  When  carefully  filled  up 
to  the  mark  the  whole  is  well  agitated  and  filtered  through 
a  folded  filter,  the  residue  being  tested  with  iodine  and 
examined  under  the  microscope  ;  if  the  trituration  has  been 
properly  performed  no  granules  of  starch  will  be  found, 
only  the  solution  surrounding  the  solid  particles  being 
coloured  blue.  An  accurately  measured  quantity  (say. 
75  c.c.)  of  the  filtrate  is  taken  and  neutralised  by  caustic  soda 
solution,  an  alkaline  reaction  being  avoided ;  then  concen- 
trated to  one-half  on  the  water-bath,  care  being  taken  to 
preserve  the  liquid  very  faintly  acid.  On  making  the  liquid 
up  to  the  original  bulk  (75  c.c),  again  it  is  filtered  through 
a  paper  and  a  little  asbestos  until  clear,  and  examined  in 
the  polarimeter  (40  cm.  tube).  The  residual  liquid  is 
titrated  warm  by  the  aid  of  5  c.c  of  cupro-tartrate  solution 
diluted  with  SO  c.c.  cf  water,  the  amount  of  glucose  (gj 
per  100  c.c.  being — 


N    (the  quantity,  9  c.c,  used  in  the  titration). 

K  being  the  original  reading  (Soleil  polarimeter,  20  cm. 
tube),  the  addition  to  be  made  for  the  glucose  present, 
which  is,  in  this  case,  calculated  to  dextrin,  is  represented 
bj-  R'  [=  g  x  4-8  (3-7 — 1)],  and  the  percentage  of  starch 
in  the  3  grms.  of  substance  taken  will  be — 

R  +  R'    ,  100 
17-76     *     3 

The  precision  of  the  method  depends  on  the  accuracy  of 
the  polarimeter  reading,  and  it  is  therefore  advisable  to 
use  a  40  cm.  tube  and  a  Laurent  or  Soleil  apparatus  on 
account  of  the  larger  size  of  the  degrees.  The  results 
obtained  are  lower  than  those  of  the  Maercker  method,  but 
correspond  exactly  to  the  amount  of  matter  susceptible  of 
fermentation,  and,  the  formation  of  glucose  being  very 
minute,  will  afford  accurate  indication  of  the  amount  of 
ready-formed  glucose,  and  therefore,  of  the  procedure  to  be 
adopted  in  mashing. — C.  S. 


Starch  in  Cereals,  Estimation  of.     L.  Eindet.     Bull.  Soc. 
Chim.  1896,15,  1163. 

About  10  grms.  of  the  grains  are  pounded  up,  placed  iu  a 
conical  flask,  covered  with  water  containing  1-5  c.c.  of 
hydrochloric  acid  and  2  parts  of  pepsin  (in  scales)  per- 
cent., and  the  whole  allowed  to  stand  at  40°  or  50°  C.  for 
12  or  24  hours  with  occasional  agitation.     The  object  of 
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the  pepsin  is  to  dissolve  the  gluten  that  envelopes  the 
starch  grannies ;  while  the  acid  prevents  the  diastase  from 
attacking  any  of  the  starch  during  the  operation.  The 
mass  is  then  wrapped  up  in  fine  silk,  and  kneaded  in  a 
large  quantity  of  water  as  long  as  anything  passes  through 
the  Fabric.  The  liquids  are  sterilised  with  formalin  or 
mercuric  chloride,  the  starch  collected  on  a  tared  filter  and 
finally  dried,  first  at  50'  and  afterwards  at  150  ('.  The 
filtration  may  be  hastened  by  the  addition  of  a  weighed 
quantity  of  pumice. 

The  process  is  specially  valuable  in  the  examination  of 
malt.— F.  H.  L. 


Citric  and  Malic  Acids,  Detection  and  Separation  of,  by 

means    of  Quinine    and   Cinchonine.     L.  I.indet.     Bull. 
Soc.  Chim.  1896,  15,  U60. 

Cot.t)  methylic  alcohol  (95°  GayLussac)  only  dissolves  0-3 
per  cent,  of  the  acid  citrate  of  quinine,  so  that  addition  of 
the  alkaloid  to  a  -  it  2*5  per  cent,  solution  of  citric  acid  in 
that  solvent  produces  a  copious  crystalline  precipitate  tin- 
weight  of  which  may  reach  93  per  cent,  of  the  theoretical 
yield.  An  excess  of  quinine  redissolves  the  acid  salt,  and 
after  a  time  the  normal  citrate  falls,  but  the  solubility  of 
this  compound  is  3-3  per  cent.  Under  similar  conditions 
the  acid  and  normal  malate  remain  in  solution,  their  solu- 
bility being  8"2  and  8-0  per  cent,  respectively.  The 
presence  of  this  acid  somewhat  hinders  the  precipitation  of 
the  acid  citrate,  and  if  the  proportion  of  malic  acid  is  25, 
50,  100,  or  200  per  cent,  of  the  citric  acid,  the  weight  of 
the  acid  citrate  is  only  99,  97,  94,  or  S3  per  cent,  of  what 
would  be  recovered  in  the  absence  of  the  disturbing  sub- 
stance. The  acid  and  normal  oxalates  of  quinine  (solubility, 
9*2  and  8-2  per  cent.')  also  remain  in  solution,  but  this 
acid  hinders  the  precipitation  of  the  citrate  even  more  than 
malic  acid..  The  crystals  of  citrate  may  also  be  mi-taken 
for  the  acid  tartrate  or  succinate  of  quinine;  the  solubility 
of  these  compounds  being  2-4  and  1*2  per  cent,  respec- 
tively. 

Employed  in  the  same  manner,  cinchonine  behaves  with 
malic  acid  as  quinine  does  with  citric,  for  although  the 
solubility  of  the  acid  malate  of  cinchonine  is  higher  (2 *5 
per  cent.)  than  that  of  the  acid  quinine  citrate,  all  the  other 
cinchonine  salts  are  so  very  much  more  soluble  that  the 
reaction  is  quite  characteristic.  The  acid  tartrate  has  a 
solubility  of  20' 6  per  cent,  in  cold  methyl  alcohol,  whilst 
the  corresponding  citrate,  oxalate,  and  succinate  only 
crystallise  from  a  Byrupj  liquid.  All  these  acids,  however, 
notably  increase  the  solubility  of  the  malate. 

In  order  to  make  use  of  these  reactions,  the  vegetable 
juice  is  evaporated  in  vacuo  and  taken  up  in  the  strongest 
methylic  alcohol.  Any  potassium  bitartrate  and  free  tartaric 
acid  arc  removed  by  treatment  with  alcohol  and  ether,  and 
j  hi  addition  of  a  suitable  amount  of  potash.  The  acids  arc 
then  obtained  in  the  free  state  h\  precipitation  with  basic 
lead  acetate  followed  by  sulphuretted  hydrogen.  Tannin 
must  be  absorbed  by  means  of  some  animal  matter  such  as 
violin  strings.  The  free  acids  are  finally  dissolved  in  a 
small  quantity  of  methyl  alcohol,  a  portion  of  the  liquid 
diluted  till  its  strength  is  about  2'5  per  cent., and  increasing 
amounts  of  pondered  quinine  (not  exceeding  ifio  to  170 
per  cent,  of  the  citric  acid  expected  to  be  present)  arc 
added  until  the  mass  crystallises.  The  requisite  quantity 
of  alkaloid  being  thus  determined,  another  portion  of  the 
undiluted  alcoholic  solution  is  precipitated  with  quinine, 
filtered  after  standing  12  or  24  hours,  the  deposit  well 
pressed,  and  the  mother  liquors  treated  over  again.  Should 
no  precipitate  he  obtained,  proving  that  citric  acid  is  absent, 
a  fresh  portion  of  the  liquid  is  treated  in  a  similar  waj 
with  cinchonine  (employing  not  more  than  140  to  150  pel 
cent,  of  the  probable  malic  acid).  In  the  event  of  both 
acids  being  present,  the  cinchonine  may  be  added  to  the 
filtrates  (pom  flic  quinine  precipitate. 

The  author  has  succeeded  in  extracting  the  citric  acid 
from  lemons,  strawberries,  raspberries,  and  tomatoes  ;  and 
malic  acid  from  cherries  and  grapes  by  this  process. 

— F.  H.L. 


Otto  of  Roses,  Note  on.  Conroy.  Bead  before  the  Liver- 
pool Chemists'  Association,  them,  and  Druggist,  1896, 
49,  771. 
The  author  states  that  both  the  physical  and  chemical  tests 
for  detecting  adulteration  of  otto  of  roses  are  useless  for 
practical  purposes. 

He  found  that  the  freezing  point  of  65°— 68°  F.  allows 
of  11  per  cent,  admixture  of  geranium  oil. 

The  specific  gravity  test  at  86°  F.,  ranging  from  0-850 
to  0' 856,  allows  of  15-K  per  cent,  admixture  of  geranium 
oil. 

The  optical  rotation  test  of  —2-3°  to  —2"  7  allows  of 
5"5  per  cent,  admixture  of  geranium  oil,  or  with  an 
unlimited  amount,  if  the  rotation  figures  of  the  geranium 
oil  be  rectified  hy  the  addition  of  5  per  cent,  of  citrenc. 

The  author  thinks  that  the  odour  forms  the  best  test,  and 
gives  the  following  method  of  detecting  it  : — Dissolve  one 
drop  of  the  otto  in  about  20  drops  of  rectified  spirit.  Pour 
this  into  1  oz.  of  warm  water  (about  100  I-'.l  and  shake  up 
well.  If  the  odour  of  this  be  compared  with  that  of  the 
best  standard  sample  obtainable,  treated  in  a  similar  manner, 
there  should  be  no  difficulty  in  detecting  an  admixture  of 
5  per  cent,  of  geranium  oil. — A.  S. 

Otto  of  Roses,  The  Characteristics  of '.    J.  C.  ITuney. 
Chem.  and  Druggist,  1S96,*49,  795. 

To  test  the  truth  of  the  statement  that  the  odour  test  is 
more  reliable  for  determining  the  purity  and  commercial 
value  of  otto  of  rose  than  any  chemical  or  physical 
characters,  the  author  examined  several  specimens(Turkish), 
with  the  choicest  fragrance,  of  this  year's  distillation. 

Specific  Gravity.  —This  is  a  fairly  reliable  indication  of 
the   proportion   of    stearoptene  present,  and   examination 

shows  that  the  specific  gravities  of  the  choicest  ottos  vary 
from  0-856  to  0-860  at  3n=  C.  (this  temperature  is  the 
most  convenient  for  observation ).  The  presence  of  geranium 
oil  raises  the  specific  gravity  considerably,  and  samples 
testing  0-861  and  upwards  should  be  viewed  with  suspicion. 

Melting  and  Crystallising  Points. — These  points  are  not 
easy  to  determine,  the  rapidity,  of  cooling  and  warming 
having  a  considerable  influence  on  the  readings  obtained. 
The  finest  ottos  crystallise  at  20*4°  to  21  ( '..  a  higher 
temperature  indicating  excess  of  stearoptene  and  a  consequent 
weakening  of  odour  value. 

Percentage  of  Stearoptene. — This  is  determined  by  care 
fill  fractionation  under  reduced  pressure,  the  portion  not 
distilling  In  low  a  temperature  corresponding  to  2  It)3  Cat 
ordinary  pressure  being  dissolved  in  chloroform,  precipi- 
tated by  addition  of  absolute  alcohol,  and  purified  by- 
repeated  washing.  The  stearoptene  thus  obtained  was 
found  to  melt  at  34  ('.,  and. had  a  specific  gravity  of 
0-866  at  15  C,  whilst  at  10  t'..  in  a  liquid  condition,  its 
specific  gravity  was  below  0*800,  owing  to  the 
expansion.  It  was  found  that  the  fines!  Ottos,  having 
specific  gravities  of  0*857  to-0*S59  at  30°  C,  and  crystal- 
lising points  of  20-  I  to  21°  C,  contained  16  to  18  per 
cent,  of  stearoptene. 

Hi  /.  rmination  of  Alcoholic  ( 'onstituents. — In  the  varieties 
of  otto  of  roses  having  the  finest  odour,  an  alcoholic  pcr- 
centage  (determined  by  the  acetylisation  process,  and 
calculated  on  the  formula  Cl0H18(  O  equal  to  7f  to  72-5  per 
cent,  is  indicated.  An  abnormal  stearoptene  percentage 
this  figure  materially  (see  No.  5,),  whilst  admixture 
with  Turkish  geranium  oil,  which  usually  contains 
85  per  cent,  of  alcohols,  raises  the  percentage  considerably 
(see  No-.  7  and  8"). 

Hy  the  application  of  these  physical  and  chemical  tests 
to  a  sample  of  otto  of  rose,  it  is  quite  possible  to  determine 
i(s  quality  :  admixture  with  Turkish  geranium  oil  raises 
flu  -pecific  gravity  and  the  proportion  nf  alcoholic  bodies 
present,  whilst  it  lowers  the  crystallising  point  and 
the  percentage  of  stearoptene,  The  characters  of  the 
finest  ottos  nf  this  season's  production  arc  as  under,  and 
ina\  be  accepted  as  standards  of  excellence  : — Specific 
gravity  at  80  C,  0*856  to  0*860;  stearoptene  percentage, 
16  to  IS:  crystallising  point  20*4°  to  21  C. ;  alcoholic 
percentage  thy  acetylisation  process),  71  to  72*5. 
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The  following  table  contains  the  results  of  this  exami- 
nation :  — 


Specific 

Gravity  at 

30   C, 

Approximate 

Percentage 

, 

Crystallising 
Point. 

Percentage 

of 
Stearoptene. 

of  Alcohols 
calculated 
"ii  CjoHigO. 

No. 

°C. 

1 

0*8566 

20-9 

18 

70-1 

>> 

0-8599 

20 -V 

16 

72 -:j 

S 

0-8610 

20-0 

14 

73-1 

4 

0-8590 

20-6 

16 

72-3 

5 

0-8560 

21-7 

19-5 

69-2 

c,  (impure) 

0-8630 

19-1 

12-5 

75-6 

7  (impure) 

(l-M'.MI 

18-7 

111 

77  -C. 

8  (impure) 

(l-silsil 

18-9 

10 

76-6 

— A.  S. 

Ethereal  Oils,  Valuation  of.     Schimmel  and  Co.     Chem. 
Centr.  189G,  [22],  977. 

Bergamot  Oil.— Density,  u*SS2— 0-886.  Optical  rotation 
at  15  —20°,  +  8"  to  20°  in  100-uim.  tube.  Adulteration  vfith 
oils  of  turpentine,  lemon,  orange,  also  with  alcohol,  and  dis- 
tilled bergamot  oil,  lowers  the  density,  whilst  fatty  oils,  cedar 
oil.  or  Gurjun  balsam  oil  increase  it.  The  pure  oil  dissolves 
in  half  its  volume  of  90  per  cent,  alcohol,  but  does  not 
give  a  clear  solution  in  80  per  cent,  alcohol,  the  insoluble 
constituents  being  probably  waxes.  The  residue  on  dis- 
tillation is  5 — 6  per  cent. ;  more  than  this  would  indicate  the 
presence  of  fatty  oils.  The  important  constituent  is  Iinalyl 
acetate  ;  this  is  determined  by  boiling  with  A  X  alcoholic 
potash  for  half  an  hour,  adding  wafer,  and  titrating  with 
i  N  sulphuric  acid,  using  phenolphthalein  as  indicator. 

Lemon  Oil. — Density,  0-858— 0-861  at  15.  Optical 
rotation,  +59°  to  +67°  at  20°,  usually  only  +64°.  The 
difference  in  rotation  for  1°  C.  between  10° — 20°  is  —  9', 
between  20° — 30°  it  is  —  8-2°  ;  thus  an  oil  with  the  rotation 
+  63°  at  10°  O,  has  only  61°  30'  at  20°  C.  Adulteration 
with  oil  of  turpentine  alone  is  recognised  by  the  lessened 
rotation,  but  if  at  the  same  time  oil  of  orange  is  present 
the  following  method  must  be  used: — 10  per  cent,  of  the 
oil  is  slowly  distilled  from  a  Ladenburg's  distilling  flask 
with  three  bulbs,  and  its  rotation  determined.  Since  pinene 
boils  at  a  lower  temperature  than  limonene,  this  fraction 
will  have  a  considerably  lower  rotation  if  oil  of  turpentine 
be  present.  Thus,  a  lemon  oil  with  the  rotation  +61"  52' 
gave  a  10  per  cent,  fraction  with  the  rotation  +  58°  55'  at 
20°  C,  but  the  same  lemon  oil  after  the  addition  of  7-1 
per  cent,  of  orange  oil  (rotation  +96'  23'),  and  as  little  as 
2-9  per  cent,  of  French  turpentine  oil  (rotation  —28°  24'), 
gave  a  fraction  of  rotation  54°  28',  showing  a  difference 
from  the  original  rotation  of  —7  17'  as  compared  with 
—  2°  57'  when  the  pure  oil  was  used.  The  results  of  the 
process  depend  so  much  on  the  manner  of  distillation  that 
it  is  necessary  to  perform  a  check  experiment  with  an  oil 
of  known  purity. 

Orange  Oil.— Density,  0-848 — 0-852  at  15°  C.  dotation, 
+  96°  to  +98°  at  20c  G.  in  l'JO-mm.  tube.  All  adulterants, 
oil  of  turpentine,  spirit,  oil  of  lemons,  considerably  decrease 
the  rotation.  (  HI  of  turpentine  may  be  detected  as  above 
described,  but  it  is  advisable  to  repeatedly  fractionate  with 
a  dephlegmator.  Bitter  orange  oil  at  times  has  a  lower 
rotation,  +92:. 

Oil  of  Lavender. — Density,  0-883—0-895  at  15  ('. 
Rotation,  —  4°  to  —8°  in  100-mm.  tube.  The  pure  oil  dis- 
solves in  three  volumes  of  70  per  cent,  alcohol.  The 
important  constituent  is  Iinalyl  acetate,  together  with  a  little 
gerauyl  acetate.  The  value  of  an  oil  is  in  direct  proportion 
to  the  ester  content  (compare  Duyk,  this  Journal,  1896, 
919),  which  is  determined  as  in  the  ease  of  bergamot  oil  ; 
it  should  be  at  least  30  per  cent. ;  very  good  oils  may  contain 
more  than  40  per  cent. 

Oil  of  Cloves. — Methyl  alcohol  and  furfurol  have  been 
found.  The  latter  is  possibly  the  cause  of  the  darkening 
of  certain  oils. 

American  Oil  of  Peppermint.— Amy]  alcohol  and  small 
quantities  of  sulphur  compounds  (dimethyl  sulphide)  have 
been  detected. 


0(7  of  Rue.— Density,  0-S33— 0-840.  Rotation,  +0°  13' 
to  +2°  10'  in  100-mm.  tube.  The  pure  oil  gives  a  clear 
solution  in2--3  parts  of  70  per  cent,  alcohol,  and  crystallises 
at  8" — 10'  because  of  the  separation  of  its  principal  con- 
stituent, methyl  nouylketoue. 

Oil  of  Rosemary. — French  and  Italian.  DeDsity  exceeds 
0-900.  Slightly  dextro-rotatory.  The  pure  oil  gives  a  clear 
solution  in  half  its  volume  of  90  per  cent,  alcohol  and  in 
10  parts  of  80  per  cent.— A.  C.  W. 

Caffeine,  Notes  on  the  Estimation  of.     W.  A.  Puckner. 
J.  Amer.  Chem.  Soc.  18,  [11],  978—981. 

Gombeug  has  stated  that  those  methods  of  estimation  are 
inaccurate  which  involve  shaking  out  the  caffeine  with 
chloroform  from  an  aqueous  solution.  The  author  supports 
Allen's  opinion  that  four  extractions  with  chloroform,  from 
a  solution  slightly  acidulated  with  sulphuric  acid,  effect 
complete  extraction.  He  quotes  experiments  in  which 
0-1285  to  0-4416  grm.  of  anhydrous  caffeine  was  dissolved 
in  50  c.c.  of  1  per  cent,  sulphuric  acid,  and  shaken 
snocessirely  with  25,  10,  10,  and  10  c.c.  of  chloroform,  the 
chloroform  solution  evaporated  at  a  gentle  heat,  and  the 
residue  dried  over  sulphuric  acid  to  constant  weight.  From 
99*55  to  99*92  per  cent,  of  the  caffeine  was  thus  recovered. 
Gomberg  quoted  an  experiment  in  which  a  solution  of 
caffeine  in  "  (1  :10)"  sulphuric  acid,  on  shaking  out  16 
times  with  chloroform,  gave  less  thau  50  per  cent,  of  the 
caffeine  used.  The  author  repeated  the  experiment,  and 
obtained  from  65  to  90  per  cent,  in  the  first  three  extrac- 
tions. Such  strongly  acid  solutions  should  not  be  used, 
else  the  extraction  of  the  caffeine  is  hindered. — II.  li. 

Sherry  Wine.     E.  W.  Lucas.     Pharm.  J.  1896,  57,  397. 
See  under  XVII.,  page  914. 


XXIV.-SCIENTIFIC  &  TECHNICAL  NOTES. 

Bromcyanogen,  Preparation  of,  Av.  K,  Seholl.  Ber. 
1896,  29,  1822— 1S25. 
A  solution  of  6.5  grms.  of  potassium  cyanide  of  96 — 98 
per  cent,  strength,  in  120  grms.  of  water,  is  cooled  to  0°  C. 
and  added  gradually  (drop  by  drop),  with  frequent  shaking 
and  cooling  with  ice,  to  150  grms.  of  bromine,  on  the 
surface  of  which  a  little  water  has  been  placed.  The 
reaction  proceeds  quantitatively.  If,  in  spite  of  the  ice 
cooling,  the  temperature  of  the" mixture  rise  temporarily  to 
30  i  .,  as  it  may,  no  injury  results.  Finally  the  liquid 
becomes  a  crystalline  pasty  mass.  This  is  "probably  a 
double  compound  of  bromcyanogen  and  potassium  bromide. 
The  cyanide  should  have  been  added  until  the  bromine 
colour  of  the  liquid  just  passes  into  yellow,  but  no  farther. 
The  whole  mass  is  next  transferred  to  a  retort  and 
di  stilled  on  the  water-bath  at  a  temperature  of  65°  to  70° 
C.,  whereby,  from  the  150  grms.  of  bromine  used,  about  90 
grms.  of  damp  bromcyanogen  are  obtained  in  snow-white 
needles  (90  per  cent,  of  the  calculated  quantity).  It  can 
be  dried  over  calcium  chloride. — E.  B. 

Nitrogen    Iodide,    Constitution    of  the    so-called.      F.    D. 
Chattaway.     Proc.  Chem.  Soc.  1896,  [169],  172—174. 

From  the  beginning  of  the  present  century,  the  black 
explosive  compound  formed  when  a  solution  of  ammonia 
acts  upon  iodine,  has  almost  continuously  eugaged  the 
attention  of  the  chemists.  No  definite  conclusion  as  to  its 
constitution  has,  however,  been  arrived  at,  although,  from 
time  to  time,  different  formulae  have  been  assigned  to  it, 
while,  on  account  of  its  apparently  variable  composition, 
several  distinct  compounds  have  be     supposed  to  exist. 

The  formula;  XI3,  NI,  XII, I,  XH!  and  N'lf.XL,,  have 
been  adopted  by  various  chemists,  whilst  others  have 
suggested  that  a  series  of  different  but  allied  substances 
exist,  derived  either  from  NH:„  or  a  hypothetical  substance, 
H3N.NH3,  by  replacement  of  hydrogen. 

On  the  whole,  it  seems  that  a  single  substance  is  formed 
by  the  action  of  ammonia  on  iodine,  and  that  in  this,  one 
atom  of  nitrogen  is  associated  with  two  atoms  of   iodine. 
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Whether  the  simplest  formula  that  can  be  given  to  the 
substance  is  Mil..  or  Mil,  can  only  be  finally  settled  by 

a  very  careful  investigation  of  all  its  reactions  under  the 
most  varied  conditions  ;  but  at  present  the  formula 
XIII.  seems  best  to  accord  with  the  reactions  of  the  sub- 
stance and  to  express  the  known  facts  regarding  it. 


flrlu  25oolts. 


<  in  mi-tuy  for  Engineers  lnd  Manufacturers.  A 
Practical  Text-book.  By  Bertram  Blount  and  A.  G. 
Bloxam.  Willi  Illustrations.  Vol.  II. — Chemistry  of 
Manufacturing  Processes.  C'has.  Griffin  and  Co.,  Ltd., 
l\  ter  Street,  Strand,  London.     1896.     Price  16s. 

Vox*.  I.  recoived  descriptive  notice  in  tins  .Journal,  1896, 
225,  the  present  book  being  Vol.  II.,  and  completing  the 
work.  The  text  tills  436  pages,  and  there  i-  an  alphabetical 
index  covering  4:i  pages,  immediately  preceded  by  a  biblio- 
graphic  index  of  :i\  pages.     The  leading  subjects  treated  of 

in  this  secti (the  work — Vol.  II. — are  the   following  :  — 

I.  Sulphuric  Arid  Manufacture;  pages  1  — 17.  II.  Manu- 
facture of  Alkali  and  its  By-Products  ;  19—53.  III. 
Destructive  Distillation;  55 — 101.  IV .  Artificial  Manure 
Manufacture;  107—114.  V.  Petroleum;  11 7-- 124.  VI. 
Lime  aud  Cement;  126—141.  VII.  (lav  Industries  and 
Glass.  VIII.  Sugar  and  Starch.  I\.  Brewing  and  Dis- 
tilling; 189—222.  X.  Oils,  Resins,  and  Varnishes  ;  223— 
21(1.  XI.  Soap  aud  Candles ;  247— 255.  XII.  Textiles 
and  Bleaching  :  257 — 205.  XIII.  Colouring  Matters, 
Dyeing  .and  Bleaching ;  27n— 343.  XIV.  Paper  and  Paste- 
board;  344 — 347.     XV.    Pigments    and   Paints;  349—366. 

XVI.  Manufacture  of  Leather,   Glue,  and   Size;  367 — 395. 

XVII.  Explosives  and  Matches ;  398— 411.  XVIII.  Minor 
Chemical  Manufactures,  413 — 134,  among  which  are  in- 
cluded the  Chromates,  Mangaoates,  and  Sulphates.  Potash 
Salts,  the  Halogens,  Cyanogen  Compounds,  and  Bisulphide 
of  Carbon. 

Tabellarisi  in  I  1  bi  asicm  mum  Handel  befindltchen 
Im  H8TLICHEN  ORGANlSl  111.x  Farbstoffe.  VonGuSTAV 
Si  hi  it/  and  I'm  i.  .In. us.  Dritte  vollstandig  umgear- 
beitete  und  stark  vermehrte  Auflage.  Herausgegeben 
von  Dr.  Gustav  Schultz.  Hermann  Heyfelder,  Berlin. 
II.  Grevel  and  Co.,  33,  King  Street,  Loudon.  1897. 
Price  M.  20. 

NOTICE  of  the  Second  Edition  of  this  work  appeared  in 
this  Journal,  1891,  G62.  The  present  Third  Edition  is 
completely  re-written,  and  contains  many  additions  of  value. 
There  is  a  preface,  a  table  of  contents,  list  of  abbreviations, 
aud  indexes  of  iuitials  representing  certain  typical  constitu- 
tional forms,  technical  terms  for  certain  chemical  compounds, 
and  abbreviations  for  journals  and  works  of  reference. 
The  tables  extend  from  page  2  to  page  201,  and  give 
descriptions  of  504  different  colouring  matters,  whilst  the 
alphabetical  index  fills  1  1  pages.  It  is  worthy  of  mention 
that  whereas  404  dyestuffs  were  described  in  the  last  edition, 
S'7  have  since  1891  been  abandoned,  as  no  more  in  the 
trade,  whilst  187  new  ones  have  appeared,  and  are  described 
in  the  present  volume. 

Notes:  Qualitative  Analysis,  Arranged  for  the  Use 
of  Students  of  the  Rensselaer  Polytechnic  Institute. 
W.  P.  Mason,  Professor  of  Chemistry,  Third  Edition. 
i  hemical  Publishing  Co.,  Easten,  Pa.,  U.S.A.  1896. 
Price  O-S  dol. 

Tins  little  work  contains  preface  and  56  pages  of  text. 
It  contains,  first,  tin-  reactions  of  ordinary  bases  and  acids, 
&C  .  and  after  these,  tabulated  schemes  for  qualitative 
analysis.  Then  follows  an  appendix,  with  methods  for  the 
preparation  of  reagents,  coloured  flame-  and  borax  bead- 
reactions,  examinations  on  charcoal  before  the  blow-pipe 
flame,  &c. 

I'm  Chemical  Analysis  of  [son.  A  Complete  Account 
of  all  the  best  known  Methods  for  the  Analysis  of  Iron. 
Steel.  Pig-Iron,  Iron  (ire.  Limestone,  slag.  Sand,  Coal, 
Coke,  and  furnace  and  Producer  Gases.  By  ANDREW 
Alexander  Blair,  Chief  Chemist,  United  States  Board 


nted  to  test  Iron,  Steel,  and  other  Metals,  1875,  &c. 
Third  Edition.  J.  B.  Lippincott  Company,  Philadelphia, 
U.S.A.;  and  10,  Henrietta  St  net.  Covent  Garden,  Loudon. 
1896.     Price  18s. 

Large  Bvo  volume,  containing  dedication,  prefaces  to 
Third,  Second,  and  Pirsl  Editions,  table  of  contents,  and 
subject-matter  tilling  318  pages.  An  appendix  on  the 
Determination  of  Nickel  and  Aluminium  in  Steel  follows, 
and  thereafter  the  alphabetical  index.  The  work  is  illus- 
trated by  108  engravings,  representing  forms  of  apparatus, 
&C.,  and  between  pages  803  and  3  13,  a  series  of  tables  of 
constants,  factors,  and  data  for  Reducing  Volumes  ol  ' 
to  the  normal  s'ate. 

After  descriptive  paragraphs  on  apparatus  for  the  pre- 
paration of  samples,  and  for  general  laboratory  purposes, 
tin-  work  treats  of  the  following  themes  : — Reagents  j 
Methods  for  the  Analysis  of  Pig-iron,  Bar-iron,  and  Steel. 
Determinations  of  Graphitic  Carbon,  Combiued  Carbon. 
Titanium,  Copper,  Nickel  and  Cobalt,  Chromiun 
Aluminium,  Arsenic,  Antimony,  Tin,  Tungsten,  Vanadium, 
Nitrogen,  Iron.  Methods  for  the  Analysis  of  Iron  Ores; 
lor  the  Analysis  of  Limestone;  Clay;  Slags;  Fire-Sands; 
Coal  and  Coke.      Methods  tor  the  Analysis  of  Gases. 

1)1  I    r-i  BLAND'S  So  in    I  MO  -I  I;  1 1     IN    VeRGANGESUEIT  1  xn 

Gegenwart.  Lin  kritischei  Beitrag  m  Gesehichte  der 
deutschen  Zollpolitik.  Von  Dr.  .1.  Goldstein.  Mit 
einem  Vorwort  von  Waltiu  h  Lotz.  .1.  tl.  <  otta'schen 
Buchhandlung  Nacbfolger,  Stuttgart.  Germany.  1896. 
Price  M.  2-4ii. 
8vo  volume  containing  lns  paj  •  ■  ■  of  subject-matter,  preceded 
by  bibliographic  table,  table  of  contents,  and  preface  by 
W.  Lotz,  of  Munich.  The  text  is  classified  into  three 
chapters: — I.  Treat)  of  Commerce  with  fiance.  The  New- 
Tariff.  The  Position  of  the  German  Soda  Industry  at  the 
beginning  of  the  Year  1860.  The  Salt  Monopoly.  Import 
and  Export  of  Products  of  the  Soda  Industry.  Tri 
Commerce  with  England.  Removal  of  the  Salt  Monopoly. 
Position  of  the  Industry  at  (he  beginning  of  1870.  Tariff 
Reform  of  1873.  II.  Commercial  Crisis  and  Protective 
Duty  Agitation.  Society  for  Guarding  the  Interests  of 
German  Chemical  Industry  and  the  Soda  Duties.  Reduc- 
tion of  the  ('rices  of  Alkali  and  the  Reasons.  Extension  of 
the  Ammonia-Soda  Manufacture,  &c.  III.  Present  Position 
of  tin- Alkali  Industry  in  England  and  Germany.  Com- 
plaints of  those  interested,  and  the  Reality.  Retrospect, 
&C  This  work  is  one  of  a  series  published  by  L.  Breuttino 
and  W.  Lotz,  and  entitled,  "  Die  Miinchener  Volkswirt- 
schaft lichen  Studien,"  the  present  being  the  thirteenth  of  a 
series. 

ElNFUHRUNG  in   DAS    Si  i  DIDM   DER   A  I.K  w  nil.l  ,    mit   besOD 

derer  Ber&cksichtigung  der  regetabilischen  AlkaloSde 
und  der  Ptomaine.  Von  Hi  1.  n.io  Gr/AREKCHI,  Mit 
Genehmigung  des  Verfassers  in  Dentscher  Bearbeitung. 
Herausgegeben  von  Dr.  Hermann  Ki  nz  Krai  si  .  Erste 
Halfte.  1896.  Hermann  Heyfeldi  S  nebergerstrasse 
26,  Berlin,  s.W.  H.  Grevel  and  Co.,  :;;•..  King  Street, 
Covi  nt  Garden,  London.     Price  M.  is. 

Tins  is  the  translation  into  German  from  the  Italian  of 
Guareschi's  "  Introduzione  all'  Studio  degli  Alcaloidi." 
The  translation  has  been  undertaken  by  Dr.  Hermann 
Kunz-Krause.  The  translated  work  i-  published  in  two 
parts,  and  the  present  is  Part  I.  It  is  a  quarto  volume, 
unbound,  and  containing  preface  to  the  (let man  edition, 
and  304  pages  oi  subject-matter.  The  completed  work,  it 
is  claimed,  will  furnish  a  full  and  systematic  review  of  the 
whole  subject  of  the  nitrogen  compounds  in  general  which 
possess  u  basic  characti  r.  i  e.,  Ukalolds  i-i  the  full  sent 
also  tin-  Ptomaines  and  Leucomafnes.  The  first  section  of 
the  work  is  subdivided  as  follows: — 1.  Bases  with  open 
chain.  II.  Bases  with  closed  chain.  III.  An  arrangement 
of  those  natural  organic  bases  the  constitution  of  which  has 
been  determined  with  certainty.  IV.  Those  Alkaloid-, 
arranged  according  to  tin- natural  botanic  orders,  the  consti- 
tution of  which  yet  remains  either  doubtful  or  unknown. 
V.  The  Ptomaine-  and  Loucoinmte  s,  treated  according  to 
their  position  in  the  classification  adopted,  as  also  in  their 
relations  to  Chemical  Jurisprudence  and  Pathology. 
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Crane  Report. 

OFFICIAL  NOTICE. 

I     MIKALTHY    OCCUPATIONS. 

Chem.  Trade  J.,  Dec.  12,  1896,  374. 
The  Home  Secretary  certifies  that  the  process  of  vul- 
canising india-rubberby  means  of  bisulphide  of  carbon,  and 
the  processes  incidental  thereto,  are  dangerous  or  injurious 
•to  health.  The  Chief  Inspector  of  Factories  may,  conse- 
quently, serve  on  the  occupier  of  the  factory  or  workshops 
a  notice  in  writing  either  proposing  such  special  rules  or 
requiring  the  adoption  of  such  special  measures  as  appear 
to  be  reasonably  practicable  and  meet  the  necessities  of  the 
case. 


TAXI  Ft'  CHANGES  AND  CUSTOMS 
XEGULATIONS. 

(Frvm  the  Board  of  Trade  Journal.) 

Germany. 

Freights  fur  Manures. 

A  notice  has  appeared  in  the  Reichsanzeiger  to  the 
effect  that  the  Prussian  Government  have  agreed,  in  view  of 
the  depressed  condition  of  agriculture,  to  extend  the  20  per 
cent,  reduction  in  freights  for  manures  which  was  granted  on 
the  State  Railways  from  March  1,  1895,  to  May  1,  1S97.  for 
a  further  period  of  five  years. 

India. 

Adulterated  Goods  and  the  Merchandise  Murks  Act. 

1.  The  Government  of  Madras  referred,  for  orders,  a 
question  as  to  the  trade  descriptions  which  should  be  affixed, 
under  the  Indian  Merchandise  Marks  Act,  IV.  of  1889,  on 
packages  containing  adulterated  goods,  such  as  oils,  turpen- 
tine, paints  ;  and  the  attention  of  the  Government  of  India 
was  drawn  to  the  diversity  of  practice  at  Madras  and 
Calcutta  in  the  matter  of  amending  the  descriptions  on  such 
packages. 

2.  A  t  Madras,  packages  containg  adulterated  linseed  oil 
and  red  lead  are  not  permitted  to  pass  into  consumption 
unless  the  word  "  adulterated  "  is  plainly  stencilled  on  the 
drums  containing  the  articles,  whereas  at  Calcutta  such  goods 
are  passed  if  they  are  marked  "  reduced,"  "  mixed,"  or 
"  mineral,"  on  even'  label  describing  them. 

3.  On  inquiry  from  the  Government  of  Bombay  it  has 
been  ascertained  that  at  the  Bombay  Custom-house  no 
objection  is  taken  to  the  importation  of  packages  of  adul- 
terated linseed  oil  and  red  lead  if  they  are  described  as 
"  boiled  "  oil  and  "  reduced  "  red  lead.  It  is  stated,  how- 
ever, that  the  term  "  reduced"  used  in  connection  with  red 
lead  is  only  applied  to  a  composition  which  contains  at  least 
50  per  cent,  of  red  lead;  if  the  quantity  of  red  lead  is  less 
than  50  per  cent.,  the  actual  percentage  of  red  lead  must  be 
indicated  on  the  drums. 

4.  The  practices  at  Bombay  and  at  Calcutta  are  substan- 
tially the  same,  and  they  appear  sufficiently  to  carry  into 
effect  the  provisions  of  the  Merchandise  Marks  Act.  As 
there  should  be  uniformity  in  such  matters,  it  is  expedient 
that  the  practice  should  be  adopted  at  all  other  ports  iu 
India. 

Italy. 

The  Importation  of  Patent  Medicines  into  Italy. 

The  official  Bollettino  di  Notizie  Commerciali,  in  a  recent 
Issue,  publishes,  in  extenso,  a  list  of  patent  medicines,  the 
importation  of  which  into  Italy  is  permitted;  and,  likewise, 
■a  list  of  medicines  in  which  the  quantity  of  spirit  contained 
therein  or  consumed  in  their  manufacture  has  been  deter- 
mined. 

These  lists  may  be  seen  at  the  Commercial  Department  of 
the  Board  of  Trade,  7,  Whitehall  Gardens,  S.W.,  between 
she  hours  of  1 1  and  5. 


United  States. 
Customs  Decisions. 

Naphthalene  is  exempt  from  duty  as  a  coal-tar  prepara- 
tion other  than  medicinal,  under  paragraph  443. 

Kenned  carbonate  of  potash  is  dutiable  at  25  per  cent. 
ad  valorem,  under  paragraph  60,  as  a  chemical  salt. 

Colours  of  any  kind,  in  tubes,  are  assessed  at  25  per  cent., 
under  paragraph  Is. 

Western  Australia. 
Customs  Duties  Repeal  Act,  1896. 

The  Board  of  Trade  have  received  from  the  Registrar- 
General  of  Western  Australia  copy  of  an  Act  assented  to  on 
Sept.  30  last,  by  which  the  Customs  duties  on  the  following 
articles  are  repealed  from  (  tat.  1  last  :— 

Asbestos;  asphaltum  ;  boiler  fluid;  candle  makers' 
materials,  including  Japan  wax ;  crucibles;  cyanide;  d\rrs' 
materials  ;  metals  not  otherwise  enumerated  ;  oil  and  turpen- 
tine, other  than  in  bottles  ;  paper  (.imprinted)  in  the  flat,  in 
original  wrappers;  quicksilver;  resin,  pitch,  and  tar; 
retorts;  smelting  material  not  otherwise  enumerated; 
soap-makers'  niaterials^(including  caustic  soda,  resin. 
cocoa-nut  oil,  palm  oil,  andolein)  ;  sr.da  ash  and  nitrate  of 
potash;  tanning  materials — sumach,  myrobolams,  valonia. 

New  Customs  Tariff  of  Victoria. 

The  following  is  a  statement  of  the  duties  now  leviable  on 
articles  imported  into  the  Colony  of  Victoria  : — 

Note  1.  All  articles  not  specially  mentioned  as  dutiable, 
or  which  cannot  be  classified  under  one  of  the  dutiable 
headings  in  this  list,  will  be  admitted  free. 

2.  The  Customs  and  Excise  Duties  Act,  1895,  provides 
that  the  articles  mentioned  as  free  in  this  list,  and  no  others, 
shall  be  exempted  from  the  payment  of  the  duties  which, 
but  for  their  specific  exemption,  would  otherwise  be  payable 
thereon. 

3.  Where  a  number  appears  before  any  item,  it  is  to  be 
understood  that  the  wording  is  that  of  the  Customs  and 
Excise  Duties  Act,  1895. 

Import  Duties. 


No. 


Articles. 


Rate  of  Duty. 


lit 
no 


117 
IIS 


121 
124 


Acids,  viz. : — 

Acetic,  containing  not  more  than  30     3d.  per  pint  or  lb. 

per  cent,  acidity. 
Acetic,  for  every  extra  10  per  cent  or      Id.  per  pint  or  lb. 
t  art  of  10  percent,  above  SO  percent. 

Muriatic,  nitric ;,lV.  perewt. 

Sulphuric 1*.  per  cwt. 

Ammonia  (liquid)  |  l(, 

„        carbonate 2d.  per  pint  or  lb. 

Bitumen,    bone    pitch,    Egyptian    and  Free. 

Assyrian  asphaltum,  sweated  or  pre- 
prepared  pitch,  Swedish  asphaltum, 
Stockholm  pitch. 
Blacking,    including    burnishing     ink,  25       ad  vol. 

dressing,  harness  polishing,  and  past,'. 
Black  lead  and  polishes  made  of  plum-  20       adval 

bago,  in  packages  of  less  than  2  lb. 
weight. 

glue 2,/.  per  lb. 

Candles Id.  per  lb. 

(Jan.  1st,  1897 

1  arbons  (electric)  , Free. 

Cement,  including  plaster  of  Paris  and  Is.  perewt. 

other  products  having  sulphate  of  lime 
as  a  basis. 

Cements,  liquid 211,7,/  vol. 

Charcoal  and  coal  (ground) 211       adval, 

(animal,  ground) Free. 

Chemicals  and  drugs,  packed  ready  for  25       ad  o  •' 

retail  sale  or  consumption,  including 
medical  compounds  containing  spirits 
not  exceeding  the  strength  of  proof  by 
Sykes'  hydrometer. 

Chinaware  and  porcelain 15        ad  vat, 

being    p  Free. 

graphic,  scientific,  and  telegraphic 
materials. 

Chlorodyne Free. 

Coceultts  indicus 1.*.  per  lb. 

Cocoa 3d.  per  lb, 

„    raw Free. 

Cocoa  nut  oil,  in  bulk Free. 

Colours,  artists' Free. 

Crucibles  (metal) '  1      , 

Dryers,  patent :         21.  per  ton. 
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New  Customs  Tariff  ok  Victoria — cont. 


No. 


Articles. 


Rate  of  Duty. 


150 
151 
152 


158 

203 

204 
136 
137 
241 
243 

255 
256 

257 


i  - 
259 
260 


261 
262 


280 


285 


i         ces  and  essential  oils   n  I  i  ■    I 

ing  alcohol. 
Essences,  culinary.    S  -     Spiri  -." 
Essentia]  oils  and  essences,  not  contain- 
ing alcohol 
Explosives,  beino  fine  meal  powdi  r,   10I 
sporting,  in  bulk  and  in  packages  oi 
ni  i  less  than  25  lb.  each. 

Common  blasting  pow  der 

Powder,  sporting 

< ither  explosives 

Fuse 

Fireclay  goods,  not   otherwise  enume- 
rated. 
Fireclay .  or  in  ..un  or  cane,  medical  and 
sanitary  ware  (earthenware). 

Fireworks 

*  rlucose 

Glue,  liquid,  and  liquid  gum  and   ce- 
ments. 

Glue 

Glycerine,  pure 

crude 

Ink,  printing  (coloured  l 

Inks,  writing,  liquid  or  powder 

Ink,  burnishing 


412 
413 


Lead)  sheet  and  piping 

Leaf,  gold  and  silver 

Leather : — 
Being  crust  or  rough-tanned  calf, 
goat,  hogskin,  sheep,  or  kangaroo, 
when  not  exceeding?  lb.  each  skin ; 
English  bend,  sometimes  called 
butt. 
Kid,  calf  kid,  mock  kid,  and  patent 
calf. 

Hogskins 

Belting  (machine) 

Furniture,  bootmaking  and  book- 
binding  morocco  (except  black), 
Persian  sheep,  roan  and  skivers. 

Black  morocco  and  goat  levant 

Not  otherwise  enumerated 

Maize-flour  or  corn-flour 

Maizena 

Uatches,  n I  safety 


Medical       pre]  orations 
alcohol. 


Medicines,  consisting  of  two  or  more 
ingredients  mixed  ready  for  use  i  i 
being  in  chemical  combination. 

Mineral  waters 

Molasses,  refined 

„  in  bond 

unrefined 

Morphia 

Muntz  metal,  in  circles  not  less  than  24 
inches  in  diameter. 

Nitrate  of  silver 

Xnx  vi  im  tea 

( ill  and  paste,  furniture 

Oil  and  oi  net  fioorcli  tli  (except  i  oirand 
jute  matting  otherwise  dutiable). 

Oil  in  bulk,  being  cocoa-nut,  fish  of  nil 
sorts,  mineral  refined,  ol  w  Inch  the 
poinl  of  ignition  is  below  BO  P.,  kero 
sene,  palm,  lubricating,  of  which  the 
.■Inn  c<  mponenl  pa  i  is  nun. 'nil.  and 
resin. 



( n»  omargarine  and  bul  terine 

( 'piuiii.  im  luding  b il  g H  da,  n b i : 
in. Tel,:  ii  epara- 

tions)  mixed  or  saturated  with 
or  with  anj   prepa  -■  lut ion 

■ 
I 


M.  dical  preparations  containing  . , 


Optical  md  scientific 

■ 


Free. 

Free, 
Free. 


Free. 

3d  per  lb. 

Id,  per  lb. 

Id.  pei  i  oil  of  24  ft. 

■ 

Bd.  per  cubic  foot. 

ad  veil 
Bs.  Bd.  per  .  i 
20%«'/  <■'"'. 

Zd.  per  lb. 

l  d,  per  lb. 

per  lb. 

6d.  per  lb. 

in       ad  v  if. 

25        ad  rat. 

•is.  Qd,  per  cwt. 

20  °/  ad  vol. 


Free. 


Free. 


Fire. 
85       ad  vol. 

85       ad  '•  <'. 


idvah 
6d.  per  lb. 

2d,  i  er  pint  or  lb. 

id.  per  pint  or  lb. 
Free. 

12s.   per  gallon  of 
the    strength    of 
proof  by    Sykes' 
hydrometer,  and 
so  in  proportion 
for  any    greater 
or  less   strength 
than  the  si  i 
of    proof, 
not  dutiable  at  a 
higher  rate  under 
the    lie -din'-'    of 
medicines   liable 
to  25    .  ad  vol. 
25 


L0       odval. 
6s.  per  cwt* 

5*.  per  en  i. 
'Is,  per  cwt. 

I':   I 

I  i  e. 

I  ree. 
Fn  e. 

id  rat. 

Free. 


Free. 

Iff.  per  Hi. 
il.  per  lb. 


\l.  \  er  lb.  of  opium 
■  i   there- 
in,     when      not 
dutiable     j»  t      b 
higher  rate  under 
the      head      of 
liable 
to  25 
I 


New  Customs  Takiff  o?  Victoria — vont. 


No. 


: 


Rate  «.f  Duty. 


.1     and     scientific     instrument 
(metal). 
Paints  and  o  ■   irs  :  — 

* 

m 

<  rround  in  oil  incl                  al  dryer 
and  putty. 

Ion. 

120 

Mixi  d  ready  for               a  or  of  an; 
substance . 

i/.  p.-r  tor. 

l  ,:• 

Id.  per  lb. 

vegetable  i  used  for  packing 
or  wrapping  butt 

■     i 

Paste  and  polishing,  harneis 

/  rat. 

JO        ,iJ  vat. 

■ 

Powder.    See  "  Bxplos  ves 

459 

i 'i im i lers,  baking  -■  i               :i:;ig 

wash  (tobaci  o),im      linj 
soaked  on  the  landing  thereof  Iron 

Free. 

the  importing  ship,  (ir    on    delivers 

from  i lie  warehouse,   in    turpentine 

oil.  or  other  Quid  in  the  presence  o 

some  officer  of  Cus                    o  render 

it    until    and    useless    1   V    buman   eon 

sumption. 

186 

\il.  per  lb. 

2d.  per  lb. 

487 

4SS 

i  ton. 

l'.'l 

Spirits,  cordials,  liqueurs, 
sweetened,  or  mix<  I 
so  that  the  degree                        a  cannot 
be  ascertained  by  Sykes'  hydrometei 
(including  all  alcohol  diluted  or  un- 
diluted with  water  or  other  menstrum 
and  containing  in  -             ■     ■  •  ssenci 
essential  oil.  ether,  or  other  flavouring 
or  oilier  substance,  whether  of  natural 
or  artificial  origin). 

Spirits  : 

12*.  per  gallon. 

432 

Mi  thylated 

■  liquid  gallon. 

193 

i/.  is.  p  t  gallon. 
12*.   per  gallon   of 
the   strength    of 

hydrometer!  and 

VM 

<  'nlinary  essence  9 - 

so  in  prop 
for    any    greater 
or  less  strength 
thanthestrength 

(97 

of  pi 
2d.  per  lb. 
i  \d.    per  lb.,    and 

51fl 

after    l  1 98    Id. 

i   r  lit. 

I  ree. 

12*.  p.  r  cwt. 

r  cwt. 

577 

8.  ]<■  r  gall 

57H 

\  inegar,  not  being  acetic  ac  d  or  crude 
aromatic  or  raspberry. 

6d.  per  gallon. 

•j/.  per  ton. 

TJXTAXED    AtCOHOl   FOR    'in:    M\M  FACTUUES    \M>     \l;i- 

is  ii  o  States. 

Textile   Colorist,  1896,  387 j  and    Oil  Paint  and  Drug 
ReporU  r,  2\  ov.  30,  1896,  17. 

The  Joint  Select  Com  ted  at  the  last  session  oi 

Congress  to  investigate  nnd  report  upon  the  question  oi  the 
,!r(.li(i!  tree  of  tax  in  the  manufactures  and  arts,  have 
Drepared  a  series  oi  interrogatories,  which  will  be  distri- 
buted throughout  the  com  b  panics  as  are  thought 
to  be  interested  in  the  question. 

The  report  of  Mr.  II.  i.r\  Dalley,  jun.,  who  was  com- 
missioned to  investigate  the  workings  of  foreign  laws 
governing  the  use  of  untaxed  alcohol  in  the  manufactures 
and  arts,  contains  very  full  and  extremely  valuable  data 
covering  Great  Britain,  Germany,  Prance,  Belgium,  and 
Switzerland,  and  is  given  below. 

It  is  the  earnest  di  -  the  Committee  to  secure  all 

possible  information  bearing  upon  the  subject,  and  it  is 
hoped  that  parties  interested  will  submit  their  views  to  the 
Committee  promptly.  Set-  of  the  circular  letter  and  blank 
for  replies  will  be  supplied  to  any  applicant  bj  addressing 
the  Chairman,  Room  21,  Senati    ionex,  Washington,  D.C. 


Dec.  31. 1896.] 
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The  following  is  the  letter  of  inquiry  :  — 

Joint  Select   Committee  of  Congress  on  Alcohol  in  the 

Manufactures  and  Arts. 
Dear  Sir. 

At  the  last  session  of  Congress  a  Joint  Select  t  lorn 
niittee  of  the  two  Houses  was  created  to  obtain  information 
with  regard  to  the  use  of  alcohol  in  the  manufactures  una 
arts  free  of  tax,  and  to  investigate  all  matters  relating 
thereto.  In  furtherance  of  this  object  will  you  commuui- 
cate  to  the  Committee  any  information  at  your  command 
upon  the  following  points  :  — 

1.  How  much  alcohol  is  used  in  the  United  States  in  the 
business  iu  which  you  are  engaged,  according  to  your  best 
information  ? 

2.  How  much  do  you  use  iu  your  individual  business  ? 

:t.  Would  there  he  an  increased  use  of  it  iu  the  trade 
with  which  you  are  connected  if  it  were  free  of  tax  ? 

I.  If  so,  to  what  extent? 

5.  Do  you  use  wood  alcohol  or  grain  alcohol,  or  both,  and 
if  both,  in  what  relative  proportion  ? 

6.  Would  methylated  or  umnethylated  spirits  be  substi- 
tuted for  wood  alcohol  and  other  substances  if  they  could 
be  used  free  of  tax  in  your  manufacture  ? 

7.  What  is  the  present  difference  of  cost  in  this  country 
between  wood  alcohol  and  grain  alcohol,  and  has  this 
difference  fluctuated  to  any  great  extent  ? 

s.  Is  the  alcohol  used  in  your  business  consumed  in 
the  process  of  manufacture,  or  does  it  form  a  part  of  the 
pi'i  id  art  offered  for  sale,  or  is  it  recovered  ? 

9.  What  proportion  of  the  total  cost  of  the  product 
manufactured  by  you  is  tax-paid  alcohol  ? 

10.  If  the  alcohol  remains  in  the  product,  could  it  be 
profitably  recovered  so  as  to  be  resold  as  alcohol  either  iu 
the  case  of  methylated  spirits  or  of  pure  alcohol  ? 

I I .  Would  the  use  of  alcohol  free  of  tax  in  the  business 
iu  which  you  are  engaged  lead  to  frauds  upon  the  Treasury 
and  a  consequent  loss  of  revenue  ?     Please  state  fully. 

12.  Would  the  use  of  free  alcohol  in  such  business  result 
in  stimulating  or  increasing  the  exportation  of  your 
product  ? 

13.  Will  you  put  yourself  in  communication  with  other 
parties  engaged  in  your  branch  of  business  so  that  repre- 
sentatives of  your  industry  may  be  prepared  to  give  the 
fullest  possible  information  upon  the  points  above  indicated, 
in  addition  to  the  reply  which  you  make  to  this  letter  ? 

1  I.  [s  there  an  association  representing  your  industry  ? 
If  so,  please  give  me  the  names  of  the  officers  and  pro- 
minent members  thereof,  with  their  post  office  addresses. 

Following  is  the  text  of  the  Commissioner's  report  upon 
the  practical  operation  of  the  free  alcohol  laws  of  Great 
Britain,  Germany,  Belgium,  and  Switzerland  : — 

Great  Britain  —  Distilling  of  Spirits. 

The  distilling  of  spirits  in  Great  Britain  is  authorised  by 
a  license  issued  by  the  Commissioners  of  Inland  Revenue. 
The  distilled  spirits  must  be  stored  in  a  "  spirit  store  "  at 
the  distillery,  in  charge  of  a  revenue  officer,  into  which 
store  all  spirits  distilled  in  the  distillery  must  be  conveyed. 
From  this  "spirit  store"  the  spirits  may  be  removed 
without  payment  of  excise  tax  to  an  excise  warehouse 
duly  authorised  by  the  Commissioners  of  Inland  Revenue, 
said  warehouse  to  be  under  the  charge  of  an  officer  of  the 
Inland  Revenue,  or  the  spirit  may  be  warehoused  without 
payment  of  tax  in  a  distiller's  warehouse. 


JS.rcise  Tax  and  Drawback. 

The  present  excise  tax  is  10s.  6<i.  per  gallon,  which  must 
be  paid  upon  withdrawal  from  warehouse  for  cousumption, 
unless  withdrawn  for  methylation.  A  reduction  of  tax  for 
deficiency  in  quantity,  indicated  by  regauging,  and  a  specific 
allowance  of  2d.  per  gallon  upon  withdrawal,  are  authorised 
by  law. 

Upon  exportation  of  domestic  spirits  upon  which  the 
excise  tax  has  been  paid  the  allowance  of  drawback  is 
His.  Gi/.  per  gallon,  to  which  i?  added  Id.  per  gallon  in  the 
case  of  compounded  spirits. 


Methylation. 

The  English  laws  governing  the  use  of  alcohol  free  of 
tax  relate  exclusively  to  the  use  of  methylated  spirits. 
This  <vstem  of  tax-free  methylated  spirits  originated  in 
1855. 

The  methylation  of  spirits  must  be  done  by  either  a 
distiller  or  a  rectifier,  authorised  by  the  Commissioners  of 
Inland  Revenue,  or  by  a  methylator  duly  licensed  by  said 
Commissioners. 

Methylation  must  take  place  iu  a  warehouse  provided 
by  the  Commissioners  of  Inland  Revenue,  iu  a  building  or 
room  provided  by  the  methylator  and  approved  by  said 
Commissioners.  The  spirits  to  be  methylated  must  be  at 
feast  50  per  cent,  above  proof,  or,  if  rum  be  used,  at  least 
20  per  cent,  above  proof,  and  must  be  methylated  in 
quantities  of  not  less  than  450  gallons,  or,  in  the  case  of 
foreign  spirits,  the  full  contents  Of  the  cask  in  which  the 
spirits  were  imported  must  be  methylated.  The  methy- 
lating  substance  shall  be  approved  by  the  Commissioners, 
and  may  be  provided  by  the  Government  or  the  methylator, 
as  the  former  shall  determine,  and  shall  equal  at  least 
one-ninth  cf  the  bulk  of  the  spirits.  The  methylation  must 
take  place  in  the  presence  and  under  the  direction  of  two 
Government  officers,  and  when  such  methylatiou  shall  have 
been  certified  to  by  said  Revenue  officers,  the  spirits  can 
be  disposed  cf  by  the  authorised  methylator,  subject  to 
the  limitations  heretofore  named. 

Exportation  of  Medicinal  and  other  Spirits, 

Respecting  the  bearings  of  the  English  excise  and  export 
laws  upon  their  different  industries,  the  merchants  wen- 
agreed  in  approving  the  Government's  methods  in  vogue. 
The  prime  object  of  these  English  (as  well  as  Continental) 
laws  appears  to  be  to  foster  to  the  fullest  extent  the 
exportation  of  home  products.  The  result  of  this,  as  the 
history  of  the  commercial  world  proves,  is  that  England 
maintains  its  position  as  the  leading  nation  in  promoting 
this  foreign  commerce,  and  that  its  manufactures  are  found 
in  all  parts  of  the  world,  carried  in  English  bottoms. 

Not  the  least  important  element  in  the  execution  of  these 
laws  is  the  fact  that  the  exportation  is  not  only  freely 
carried  on  by  the  merchants,  but  every  assistance  is 
furnished  by  the  Government  to  accelerate  and  stimulate 
such  exports.  For  instance,  no  delay  is  experienced 
between  the  notice  of  intention  to  export  and  the  exami- 
nation of  the  goods  by  the  Government  officials,  and  the 
examination  is  made  at  the  place  of  manufacture;  no 
unnecessary  inquisitorial  examination  is  made,  the  character 
i  of  the  merchants  counting  for  something  in  the  eyes  of 
the  law;  no  delay  occurs  in  the  filing  of  the  certificate 
of  shipment ;  and  finally  the  drawback  is  payable  on 
demand,  although  the  custom  of  most  merchants  is  to 
permit  the  drawbacks  to  accumulate  for  a  month,  when, 
by  making  a  simple  demand  upon  the  proper  fiscal  officer, 
the  amount  standing  to  the  merchant's  credit,  as  shown  by 
the  certificates  of  shipment  already  filed,  is  promptly  paid. 

Frauds  on  the  Revenue. 

Special  attention  is  called  to  an  article  in  the  Appendix 
relative  to  the  frauds  which  have  been  discovered  during 
the  existence  of  the  English  laws  governing  the  methvlation 
of  spirits,  covering  a  period  from  1 S 5  5  to  the  present  time. 

The  notable  feature  of  this  statement  is  that  fraud  is 
minimised,  and  that  the  policy  of  the  Government  is  to 
extend  rather  than  to  limit  the  use  of  methylated  spirits. 

German!/.' 

The  internal  revenue  tax  in  the  United  States  mi  a  proof 
gallon  of  alcohol  is  1'  10  dols.  Absolute  alcohol  is  gauged 
by  a  standard  of  200°,  and  a  proof  gallon  under  U.S. 
law  is  "  that  alcoholic  liquor  which  tains  half  its  volume 
of  alcohol." 

The  German  internal  revenue  tax  is  about  72  cents  per 
gallon  on  absolute  alcohol. 

The  difference  in  the  amount  of  internal  revenue  tax  paid 
in  the  respective  countries  results  in  an  advantage  to  the 
German  over  the  American  user  of  alcohol  as  follows : — 

The  American  manufacturer  starts  out  burdened  with  a  tax 
of  1  •  10  dols.  per  gallon  and  a  minimum  cost  of  production 
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.if  16  cents  per  lt:i1  1<»h  for  the  spirits,  while  the  German 
manufacturer  pays  a  lax  of  only  36  cents  pc-r  gallon,  aud  his 
cost  for  production  of  the  spirits  is  but  1-;,  cents  pet  gallon. 
The  German  manufacturer  gains  a  still  further  advantage  by 
tin-  remission  ,,i  lb,'  tax  "ii  alcohol,  thus  making  competition 
in  the  foreign  markets  on  the  part  of  the  American  an 
impossibility  ami  the  holding  of  this  domestic  market  verj 
difficult  under  ex  ins  duties. 

Again,  the  lowest  customs  duty  in  German}  on  a  gallon 
of  absolute  alcohol  is  about  1*35  dols.,  while  the  highest 
duty  is  equivalent  to  :V67  dols.  The  dutj  on  products 
containing  alcohol  (that  is,  beverages)  is  equivalent  to  3-C7 
dols.  per  gall.,  the  maximum  duty.  This  duty  is  levied  by 
weight  upon  the  entire  compound,  and  subjects  the  whole 
article  to  the  highest  alcoholic  duty,  regardless  of  the  other 
component  parts,  thus  in  many  casts  subjecting  the  article 
to  treble  and  even  quadruple  the  duty  which  would  lie 
imposed  did  it  consist  entirely  of  alcohol,  and  this  duty 
must  be  paid  on  the  container  also,  which,  being  weighty, 
as  in  case  of  glass  bottles,  adds  still  further  to  the  duty 
and  makes  it  practically  prohibitory.  The  effect  of  this 
policy  is  illustrated  by  the  fact  that  during  the  year  1895 
there  were  imported  into  the  Herman  Empire  only  37,195 
hectolitres,  equivalent  to  982,691  wine  galls,  of  alcohol, 
mostly  rum  and  brandy,  aud  not  alcohol  for  industrial 
purposes. 

The  importation  of  alcohol  into  Germany  is  rendered 
still  more  impracticable  by  the  refusal  to  allow  drawback 
upon  it  when  exported,  either  a-  spirits  or  as  alcoholic 
products. 

Following  the  above  illustration  ill  respect  to  the  German 
customs  duty  and  internal  revenue  taxis,  it  is  pertinent  to 
the  question  to  show  that  the  German  Government 
persistently  pursues  th,-  policy  of  fostering  home  industries, 
even  gcing  so  far  as  to  do  so  at  the  expense  of  the  general 
public,  as  illustrated  in  the  bonus  over  and  above  the 
internal  revenue  tax  which  is  paid  to  the  exporter  of 
domestic  alcohol,  and  which  is  a  drain  upon  the  general 
revenues.  Their  internal  revenue  tax  on  alcohol  amounts 
to  the  equivalent  of  36  cents  per  gallon,  United  States 
measure,  ami  this  is  refunded  to  the  exporter  of  such  alcohol 
or  of  products  in  which  domestic  alcohol  is  a  component 
part,  and  in  addition  thereto  a  bonus  equivalent  to  75  cent  ■ 
per  hectolitre,  which  is  upon  the  cost  of  the  alcohol  (say  10 
cents  per  gallon),  about  a  30  per  cent,  margin.  This  consist- 
of  bounty  paid  to  the  exporter  of  domestic  alcohol  or 
alcoholic  products  supplemented  and  made  still  further 
effective  by  the  failure  to  allow  a  drawback  on  imported 
spirit?  exported. 

Methylated  Spirits. 

The  method  of  metbylation  in  England  is  so  complete 
that  I  deem  it  proper  to  suggest  that  if  law-  permitting  the 
use  of  methylated  spirits  free  of  tax  in  the  United  States 
are  enacted  the  Government  could  do  no  better  than  to 
pattern  regulations  after  the  English  system,  limiting  such 
laws,  however,  to  methylation  at  the  distillery.  I  will  not. 
therefore,  go  into  the  actual  procedure  of  methylation  as 
followed  by  the  German  Government,  but  "ill  refer  to  the 
system  in  general,  the  policy  of  the  Government  relating  to 

it',  and  the  results  which  are  obtained  I'toni  its  practice. 

In  a  general  way  it  nuy  be  said  thai  the  materials  used 
for  methylation  and  prescribed  by  the  Government  are  wood 
alcohol,  and.  in  more  recent  years,  that  substance  mixed 
with  the  pyridine  bases  (which  are  certain  products  of  the 
residuum  of  coal  tar.  and  are  now  largely  known  in 
commerce).  This  methylation  is  done  by  mixing  four 
parts  of  wood  alcohol  with  one  part  of  the  pyridine 
las,s,  and  this  is  added  to  the  pure  spirits  in  the  pro- 
portion of  '2\  galls  of  the  methylating  material  to  loo 
galls,  of  pure  spirits.  Other  methylating  agents  are  used 
for  specific  purposes,  lull  particulars  of  which  will  be  found 
in  the  detailed  report. 

It  may  be  well  that  I  should  state  here  that  both  in 
England  and  Germany  the  authorities  admitted  that 
methylated  spirits  could  be  partially  purified,  but  in  both 
countries  the  statement  was  made  by  the  officials  of  the 
Government  in  the  most  unqualified  manner  thai  the  frauds 
perpetrated  in  this  way  were  so  small  the  Government  pays 
no  special  attention  to  them. 


The  methylation  is  performed  uuder  the  supervision  of 
the  Government  officials,  and  usually  at  the  distilleries. 
Unlike  the  English  system,  there  are  no  licensed  niethy- 
lators,    and    after     methylation    Government     supervision 

■,  i-.  - 

The  German  Government  has  in  every  way  -ought  to 
make  the  policy  of  untaxed  domestic  spirits  so  complete  as 
to  be  adaptable  to  every  branch  of  industry  requiting  the 
use  of  spirits.  Hence  in  the  methylation  of  spirits  many 
different  agents  have  been  devised  to  cover  new  fields  of 
industry  as  they  developed. 

It  should  be  noted   that  while  these  various  methylating 
agents   are   specially  permitted,   their  use   is  allowed 
wh,n  iln    general  methylating  agent  of  wood  alcohol  and 
the  pyridine  bases  is  impracticable. 

Unluxal  UnmetKylated  Alcohol. 

The  system    under  which  unmetbylated   alcohol    is 
in  the  arts  and  manufactures  free  of  tax  is  as  follows:  — 

The  user  (that  is,  the  manufacturer)  submits  to  the 
1  eminent  an  approximate  estimate  of  the  quantity  which 
he  is  likely  to  use  within  a  year.  As  he  has  occasion  he 
buys  the  alcohol  to  the  best  advantage,  in  quantities  to 
suit,  aud  uotifies  the  Government  of  his  purchases.  The 
alcohol  is  then  shipped  to  him  from  the  distillery  under  the 
Government  s,  ;,1  and  surveillance,  and  the  amount  of 
spirits  is  charged  against  his  estimated  requirements. 

He  must  then  account  for  the  use  of  this  alcohol  from 
time  to  time  to  the  satisfaction  of  the  Government  officials, 
and  at  the  end  of  the  year,  if  any  remains  on  hand,  the 
quantity  so  remaining  is  charged  against  his  requirements 
for  the  ensuing  year.  If  during  the  year  he  requires  more 
than  his  estimated  quantity,  and  if  his  reputation  j-  such 
i-  to  command  confidence,  he  is  permitted  to  make  further 
purchases  according  to  his  need-. 

Manufacturers  having  occasion  to  us,-  untaxed  unmetby- 
lated alcohol  for  medicinal,  scientific,  and  industrial  pur- 
poses,  are  required  to  keep  accurate  hooks  of  account,  and 
through  these  records  to  show  how  all  the  alcohol  is 
disposed  of.  These  books  come  from  time  to  time  under 
the  examination  of  Government  officials,  to  ascertain  that 
the  alcohol  has  been  legitimately  used,  and  that  the 
quantities  received,  consumed,  and  remaining  on  hand 
properly  tally.  Such  manufacturers  are  required  to  take 
account  of  stock  semi-annually ,  and  a  Government  inspec- 
tion of  their  establishment  takes  place  montl 

Although  this  system  of  untaxed  alcohol  i-  working  to 
the  satisfaction  of  the  German  Goven -ni,  without  ap- 
parent fraud  or  friction,  it  would  seem  as  if  even  more 
beneficial  results  would  undoubtedly  come  from  a  system 
which  would  provide,  first,  for  the  payment  of  the  internal 
revenue  tax  on  all  alcohol,  and,  second,  tor  the  refunding  of 
this  lax  by  the  Government  upon  proof  submitted  by  the 
manufacturer  that  the  alcohol  has  been  used  according  to 
the  provisions  of  law. 

From  such  a  system  would  com,-,  it  seems  to  me,  two 
very  important  results  :  fir-t.  tin  avoidance  of  minute 
and  omrous  espionage  :  second,  the  Government  would,  for 
the  period  prior  to  the  refunding  of  the  tax  (say  -ix 
months,  or  perhaps  even  a  year),  have  the  use  of  a  con- 
siderable sum  of  money,  which  would  remain  in  the 
treasury  j  third,  the  expenses  of  supervision  would  be 
largely  reduce  1. 

Belgium. 

In  Belgium  there  has  been  a  High  Commission  investi- 
gating the  laws  of  foreign  countries  relating  to  the  use  of 
alcohol  free  of  tax  in  the  art-  and  manufactures.  This 
Commission  has  heretofore  made  a  comprehensive  report, 
containing  much  valuable  data  as  the  result  of  such 
investigation. 

It  seems  to  be  well  understood  in  llelgium  that  free 
alcohol  under  the  most  restricted  conditions  that  are  com- 
patible with  absence  of  fraud  is  demanded  by  the  people, 
and  that  any  legislature  which  ignores  their  expressed 
wishes  in  this  direction  would  soon  be  retired.  Therefore, 
measures  ia  this  direction  are  constantly  under  considera- 
tion, aud  sooner  or  later  llelgium  will  be  in  line  with  the 
nations  of  Europe  on  this  subject. 
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Switzerland. 

The  Government  controls  all  the  alcohol  that  is  manufac- 
tured, imported,  or  sold  in  Switzerland.  Distillers  are 
permitted  to  manufacture  to  an  extent  which  is  limited  by 
the  authorities.  Under  these  limitations  they  manufacture 
alcohol,  and  when  their  part  of  the  process  is  completed, 
the  alcohol,  in  a  semi-crude  state  (that  is,  with  more  or 
less  impurities"),  passes  from  ihe  stills  through  pipes 
into  the  control  of  the  Government  officials.  Account  of 
the  amount  thus  made  is  taken,  and  the  distiller  is  paid  so 
much  per  hectolitre  for  his  product,  the  price  being  deter- 
mined by  the  Government  according  to  the  conditions 
which  may  prevail  in  respect  to  the  agricultural  interests. 

As  to  the  system  of  methylation  prevailing  in  Switzerland, 
suffice  it  to  say  that  ordinary  methylation  has  hitherto  been 
done  with  methyl  alcohol  and  pyridine  bases,  as  in  the  case 
of  other  countries ;  but  the  Swiss  Government  is  continually 
investigating  other  processes  of  methylation  and  adopting 
the  superior  methods. 

Methylation  for  pharmaceutical  and  chemical  products 
and  for  perfumery  is  done  by  the  use  of  materials  which 
are  a  part  of  the  finished  product. 

Dity  on  Cyanide  of  Potassium. 

Eikj.  and  Mining  ./..  Dec.  5,  lt>96,  5:ss. 

In  this  case  duty  was  assessed  on  cyanide  of  potassium 
at  25  per  cent,  ad  valorem  as  a  chemical  salt  under  para- 
graph 60  of  the  customs  law.  Appellants  claimed  that  it 
should  be  enterel  free  under  paragraph  443  as  a  coal-tar 
product.  The  appeal  was  overruled  and  the  assessment 
under  paragraph  60  was  sustained-  Sehoellkopf,  Hartford, 
and  Maclagai:,  appellants,  vs.  Collector  of  the  Port  of  New 
York  ;  United  States  Board  of  General  Appraisers. 

EXTRACTS  FROM  DIPLOMATIC  AND 
CONSULAR  REPORTS. 

Chemical  Trade  of  Turkey  in  Asia. 
Imp.  Inst.  J.,  Dec.  1890,  447. 
The  German  Consul  in  Bagdad  reports  that,  up  to  the 
present,  drugs,  chemicals,  and  pharmaceutical  articles 
generally,  are  chiefly  imported  from  Paris  aud  Marseilles. 
Last  year,  however,  Berlin  manufacturers  had  begun  to 
compete,  and  although  thus  far  their  share  in  the  business 
is  a  small  one,  their  goods  have  been  favourably  received. 
The  aniline  aud  general  colour  trade  is  entirely  in  the  hands 
of  German  aud  Swiss  firms.  It  is  reported  that  some  of  the 
large  German  colour  factories  intend  to  establish  in  Bagdad 
a  transit  depot  for  supplying  the  western  provinces  of  Persia 
with  their  goods.  Within  the  last  few  months  German  and 
Austrian  manufacturers  from  Carlsruhe,  Zeitz,  and  Vienna 
have  commenced  to  pay  attention  to  this  market. 

The  Development  of  Newfoundland. 
Imp.  Inst.  J.,  Dec.  1896,  433. 

Art  official  report  on  the  mineral  resources  of  the  colony, 
published  in  August  last,  gives  an  interesting  account  of  the 
iron  ore  formation  of  Bell  Island,  in  Conception  Bay. 
Although  not  a  high-grade  ore,  its  abundance  so  near  the 
surface,  with  unusual  facilities  of  raising  and  shipping  it, 
may  render  this  a  most  valuable  property.  The  present 
lessees  have  established  plant  capable  of  dealing  with  an 
output  of  500  tons  per  diem  when  in  full  working  order. 
At  Tilt  Cove,  a  mass  of  pyrites,  said  to  be  200  ft.  in 
thickness,  and  to  contain  2  or  3  per  cent,  of  copper,  has  been 
worked  for  some  time.  Pyrites  occur  in  very  many  localities, 
and  in  almost  all  the  great  bays,  in  more  or  less  quantity. 
With  regard  to  the  more  generally  useful  ores  of  iron,  the 
island  possesses  an  abundance  of  the  following : — Magne- 
tite, chromite,  clay  iron  ore,  and  haematite  of  several 
varieties,  such  as  specular  iron,  red  havmatite,  red  ochre, 
jaspery  iron  ore.  The  deposits  of  magnetite  are  sometimes 
euormous  ;  one  band  at  Union  Mine,  Tilt  Cove,  ranges  from 
4  to  30  ft.  in  thickness,  and  is  of  very  superior  quality. 
The  most  extensive  deposits,  however,  are  found  on  the 
west  coast  of  the  island,  near  Bay  St.  George.     An  analysis 


of  this  ore  gives  65-05  per  cent,  metallic  iron,  but  it  con- 
tain- a  varying  percentage  of  titanic  acid.  It  is,  however, 
absolutely  free  from  sulphur  and  phosphorus.  A  large 
deposit  of  magnetic  iron  is  indicated  at  a.  point  in  the 
interior,  near  the  head  of  Bay  d'JEasI  river,  amongst  a 
set  of  serpentine  and  chloritic  rocks.  Chromic  iron,  or 
chromite,  occurs  very  frequently,  especially  associated 
with  the  magnesian  group  of  rocks,  usually  termed  here 
serpentines  ;  and  hrcmatite  and  its  varieties  are  also  of 
common  occurrence  ii.  various  parts  of  the  island.  With 
nuard  to  coal,  the  report  shows  that  at  present  there  are 
two  distinct  coal  areas  that  have  been  partially  explored, 
one  on  St.  GeorgeV  Bay,  and  the  other  in  the  Grand  Lake 
t  District.  In  the  latter  the  coal  measures  are  on  both  sides 
of  the  line  of  railway  already  built,  and  in  close  proximity 
to  it,  but  the  coal  obtained  will  have  to  be  conveyed  over  45 
miles  of  the  line  to  reach  the  nearest  point  on  the  Humber 
river  at  which  it  could  be  shipped.  In  the  St.  George's 
I  lay  area,  which  the  raiiway  has  nou  reached,  there  will 
be.  under  any  circumstances,  not  less  than  35  miles  of 
railway  carriage  for  the  coal  before  it  cau  be  shipped  at 
Port  au  Basque.  Uor  any  continuous  shipment  of  coal  all 
the  year  round  this  port  will  have  to  be  used,  as  it  is 
tier  from  ice  in  the  winter.  It  is  believed,  after  local 
test-,  that  the  Newfoundland  coal  is  a  stronger  and  better 
coal  than  that  of  Sydney,  with  which  it  will  have  to 
competa  in  the  market;  but  as  the  latter  is  run  straight 
from  the  mine  to  the  ship,  the  former  will  be  heavily 
handicapped  by  the  cost  of  railway  carriage,  unless  mining 
labour  can  be  obtained  more  cheaply  in  Newfoundland  than 
in  Sydney.  It,  therefore,  remains  a  question  whether  New- 
foundland coal — plentiful  as  it  may  be — can  compete  with 
the  Sydney  coal,  even  for  the  supply  of  the  wants  of  the 
colony. 

GENERAL   TRADE  NOTES. 

The  Working  of  the  I n i > i  v n  Merchandise  Masks  \ct. 
Times  of  India,  through  Bd.  of  Trade  ,/.,  Dec.  1S9G,  690. 
The  reimposition  of  the  import  duties  has  had  the  effect 
of  increasing,  to  the  extent  of  something  like  70  per  cent, 
the  number  of  detected  infringements  of  the  Merchandise 
Marks  Act, 

The  total  number  of  detentions  during  the  year  was 
1.622,  as  compared  with  955  in  the  previous  year,  and  1,287 
in  1S93-94.  In  Bombay  the  number  of  detentions  was 
'.MS,  as  against  352  in  the  previous  year;  while  in  Calcutta 
the  number  was  less  than  400,  which  is,  roughly  speaking, 
the  average  of  the  five  years  during  which  the  Act  has  been 
in  operation.  In  Madras,  including  outports,  the  detentions 
number  101,  as  against  54  in  the  previous  year,  and  16  iu 
1891-92.  Kurrachee's  total  was  136,  as  compared  with 
223  in  the  previous  year,  aud  365  in  1892-93. 

In  Bombay  there  were  only  three  eases  of  false  trade 
marks,  one  being  in  respect  of  paper,  and  the  other  two  in 
respect  of  alizarine  dye,  in  spurious  brands  of  which  a 
very  large  trade  used  to  be  done  a  few  years  ago. 

Some  or  the  Bombay  investigations  revealed  frauds  of  the 
most  impudent  kind.  A  large  consignment  of  bottles  was 
landed,  for  instance,  all  cf  which  were  marked  "  Quinine  ( !." 
It  was  suspected  that  this  so-called  quinine  was  not  genuine,, 
and  a  sample  was  forwarded  to  the  chemical  analyser  to 
Government.  That  gentleman  reported  that  not  culv  was 
the  "  quinine  "  not  genuine,  tut  that  it  contained  no  quinine 
at  all ;  being,  in  fact,  a  cheap  alkaloid  of  the  cinchona  bark. 
The  ingenious  contention  of  the  manufacturers  was  that  so 
long  as  they  did  not  actually  call  the  article  "  Quinine,"  but 
only  "  Quinine  C,"  no  offence  was  committed.  The  plea, 
of  course,  was  not  entertained  •  but  the  Customs  autho- 
rities allowed  the  fraud  to  pass  on  the  payment  of  a  peualtv 
after  an  alteration  had  been  made  in  the  label,  and  no  doubt 
it  has  long  since  passed  into  the  bazaar  as  genuine  quinine. 
Then,  again,  there  were  several  consignments  of  imitation 
gold  and  silver  thread,  made  up  aud  labelled  in  imitation 
of  real  gold  and  silver  thread  ;  and  a  large  number  of 
cases,  in  which  an  article  labelled  ''Best  100  B  touch 
Mexican  Vermilion  "  was  found  to  contain  absolutely  no 
vermilion  whatever.     In  both  these  instances  the  goods  were 
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passed   od   the   payment  of  a  fine,   instead  of  being   con- 
fiscated and  destroyed. 

Japan  was,  as  usual,  a  great  offender  against  the  Act. 
The  daring  o£  her  exporters  seems  to  know  no  limit.  Their 
ingenuity  during  the  year  under  review  was  mainly  confined 
to  the  export  of  pencils,  dorks,  soaps,  umbrellas,  ami 
matches,  all  of  which  were  fraudontlv  marked.  In  another 
instance,  a  case  of  false  trade  description  was  revealed  by 
the  exporters  themselves,  who  wrote  to  the  Customs  autho- 
rities to  say  that  although  they  called  their  consignment 
by  the  name  of  the  Belmont  Sperm  candles,  they  did  not 
contain  a  particle  of  spermaceti  in  their  composition,  am} 
they  asked  therefore  that  the  articles  should  be  assessed  a< 
the  lower  rate  for  common  randies.  These  too  ingenii  : 
exporters  now  send  their  goods  marked  "  Stearine  "  instead 
of  "Sperm,"  which  is,  no  doubt,  the  more  excellent  way, 
though  it  probably  does  not  pay  so  well.  Perhaps  the 
ne. si  impudent  of  all  the  contentions  urged  by  the  manufac- 
turer "f  spurious  goods  i-  that  of  a  firm  which  exported  a 
large  quantity  of  what  was  described  as  a  well-known 
drug.  This  was  proved  to  be  simply  a  clnap  substitute 
for  the  genuine  balsam,  hut  it  was  urged  that,  medicinally 
speaking,  it  served  the  Same  purpose  as  the  genuine  article, 
so  that  there  was  no  harm  in  calling  it  so!  In  the  case 
also  of  the  spurious  balsam,  it  was  allowed  to  pass  on  the 
payment  of  penalties  and  the  alteration  of  the  label. 

it  is  probable,  however,  in  this,  as  in  the  other  eases  cited, 
in  which  fraudulent  goods  were  allowed  to  pass  on  these 
terms,  that  the  inelasticity  of  the  Act  itself  is  more  to  blame 
than  the  Customs  officials;  and  if  this  is  so,  it  only 
demonstrates  with  added  force  the  crying  need  which  exists 
for  an  Adulteration  Act  for  India  on  the  lines  of  the 
English  Food  and  Drugs  Act. 

Tin:  Japanese  Brewing  Industry. 
Bd.  of  Tn  de  ./..  Dec.  1896,  7'J'.>. 

The  chiel  expert  of  the  Yebisu  Beer  Brewing  Co.  has 
been  sent  to  Germany  for  two  years  to  study  the  condition 
of  the  German  brewing  industry  with  its  latest  improve- 
ments. 

The  brewers  of  Japan  have  not  only  succeeded  in  nearly 
putting  a  stop  to  the  import  of  most  malt  liquors  into  Japan, 
hut  now  export  their  produce  to  China  aud  Singapore,  and 
even  as  far  as  Bombay.  Iti  fact,  the  snpplj  is  hardly 
adequate  to  meet  the  growing  demand.  There  are  at  present 
only  four  breweries  in  Japan  carrying  on  business  on  a  large 
scale,  namely,  the  Kirin  (Japan  Brewery  Co.,  Lim.),  the 
Asahi  the  Sapporo,  and  the  Yebisu.  The  output  of  these 
four  breweries  does  not  exceed  50,000  koku*  per  annum. 
Compared  with  the  yearly  output  of  sake,  amounting  to 
1,000,000  koku.  the  quantity  of  beer  produced  in  Japan 
joes  not  sceed  Jg,  while  from  the  point  of  view  of  the 
alcohol  contained  in  the  two,  the  ratio  falls  to  l  in  :t00. 
Consequently,  if  the  steady  increase  in  the  consumption  of 
Japanese  beer  in  foreign  markets  be  taken  into  con- 
sideration, the  quantity  of  beer  brewed  in  Japan  may  be 
increased  by  1"  or  even  20  times  the  amount  now  manu- 
factured. Of  the  various  fermenting  industries  of  Japan, 
beer-brewing  i-  generally  admitted  to  be  one  of  the  most 
profitable,  and  this  even  though  malt  is  imported  from 
abroad.  The  profits  would,  therefore,  he  very  much  greater 
were  this  material  produced  at  home.  The  Yebisu  Beer  Co. 
is  paving  earnest  attention  to  this  point,  and  is  manu- 
facturing malt  experimentally  from  German  barley  with 
the  lat  si  appliances  available.  It  was  for  the  purpose  of 
investigating  this  important  branch  of  the  industry  that 
the  company  decided  to  despatch  its  expert  to  Germany. 
Success  in  producing  malt  in  Japan  would  mark  an  epoch 
in  the  history  of  beer-brewing  in  the  country.  It  is  said 
that  the  Vcsibu  (  >.  has  decided  to  establish  ant  ther 
brewery  capable  of  producing  16,000  koku,  so  that,  m  the 
completion  of  this  scheme,  the  total  output  of  the  comp 
will  be  increased  to  about  60,000  koku.  For  t lii-  purposi 
the  (  lompany's  capital  is  to  eased  from  600,000  yen 

to  i 

*  h  59  J  --alls. 


lot   Tanning   Industry  of  India. 
Bd.  of  Trade  ./..  Dec.  189B,  730. 

According    to    an    article     in     Capital     (Bengal),    the 

tanning  industry  in  British  India  has  now  assumed  im- 
portant dimensions.  The  value  of  last  year's  exports  of 
tanned  skins  and  hides  by  sea  to  foreign  countries  aggre- 
gated over  four  crores,  indicating,  after  a  steady  annual 
expansion,  au  increase  of  12  per  cent,  within  the  past  fire 
years.  The  trade  is  one  ill  regard  to  which  there  seem  to 
be  prospects  of  still  further  development  on  a  large  scale. 
In  the  ease  of  finished  leather  goods,  a  very  general  im- 
pression has  hitherto  prevailed  that  English  leather  was 
infinitely  superior  to  the  Indian  article,  and  to  a  great 
extent  Government  and  private  purchasers  have  been  eon 
tent  to  pay  the  considerably  higher  cost  ol  British  a 
articles  in  the  belief  that  they  were  getting  relatively 
better  value  for  their  money.  This,  however,  can  no  longer 
be  accepted  as  a  general  rule,  practical  experience  in 
numberless  instances  proving  the  contrary 

The  foremost  leather  manufacturers  in  India  keep  well 
abreast  of  the  time,  and  have  -bared  in  all  that  the  appli- 
cation of  modern  science  has  done  fur  the  tanning  industry. 
Recent  comparative  experiments  undertaken  in  England 
between  artillery  harness  made  of  Indian  leather  turned 
out  in  the  Government  harness  and  saddlery  works  at 
1  a«  npore.  aud  the  same  made  in  England  of  home- 
produced  leather,  proved  the  former  to  he  the  stronger  ; 
and,  presumably,  there  could  hardly  have  been  a  Be ■■  ■ 
test.  Cavvnpore  is  the  centre,  no  doubt,  of  a  great  leather 
industry,  but  one  which  is  probably  only  in  its  infancy  as 
yet.  Operations  locally  arc,  in  the  meantime,  apparently 
confined  to  the  production  of  material  sufficient  in  quantity 
to  meet  the  demands  for  manufactured  articles.  In  the 
foreign  export  trade  in  tanned  hides  and  skins,  Madras 
-laud-  far  to  the  front;  five-sixths  of  the  total  exports  from 
India  being  shipped  from  that  seaport,  tie  tani 
of  the  Southern  Presidency  finding,  it  is  said,  a  better 
market  in  Europe  than  any  other  province.  Other  pro- 
vinces, in  fact,  export  bides  and  skins  largely  to  Madras, 
but  it  is  not  likely  that  tin1  advantage  which  that  Presi- 
dency has  hitherto  enjoyed  in  the  superior  descriptions  of 
tanning  hark  produced  in  Southern  India  will  long  survive 
the  recent  introduction  of  other  tanning  materials  which, 
as  far  as  reagent-  are  concerned,  place  all  provinces 
on  a  par. 

New  Petroleum    vx-i,  Ozokerite  Fields  in   Russia. 
£na.  mill  Mining  ./..  Die.  5,  1  S9t".,  ,J3S. 

For  many  year-  petroleum  and  ozokerite  have  been 
known  to  exist  in  the  island  of  Cheleken,  in  the  Caspian 
Sea.  According  to  a  recent  German  report,  the  oil  i- 
forced  to  the  surface  bj  numerous  springs  of  hot  sulphur 
water  (102°  F.),  and  accumulate-  in  w.ll-  due  by  the 
Turcomans.  In  1870  the  first  attempt  in  the  direction  of 
a  rational  exploitation  was  made  by  T.  lal.inkovv  -ki,  a  well- 
known  oii  operator  of  Baku.  The  attempt,  however,  did 
not  result  successfully,  because  the  upper  sands  were 
almost  exhausted  by  the  digging-  of  the  Turcomans. 
The  operations  commenced  by  Nobel  Brothers,  in  1881, 
were  also  stopped  after  a  slant  time,  partly  because  of  lack 
of  labour,  as  the  Turcomans  refused  to  work;  partly  on 
account  of  the  intention  at  that  tune  to  concentrate  the 
production  and  manufacture  of  petroleum  on  the  Apsheron 
peninsula.  This  field  was  then  forgotten  until  quite 
recently.  The  attention  of  prospectors  has  been  called 
again  to  the  island,  especially  by  the  authorities  of  the 
Transcaspian  territory,  who  were  looking  for  a  cheap 
liquid  fuel  for  the  Transcaspian  Railway,  and  caused  the 
resumption  of  operations  on  the  island,  which  were  accom- 
panied by  favourable  result-.     The  firm  of  Nobel  Brothers 

hi-  ne"  resumed  operations.     Analytical  tests  > le  in  the 

laboratory  of  the  Technical  Committei  of  Baku  have  shown 
that  the  crude  oil  of  Cheleken  Island  possesses  verj 
peculiar  properties.  It  i-  of  thick  consistency  at  'a  I  . 
like    -alve.  ami  becomes   solid   at   a  little   bl  Its 

water  content    is  hard   to  eliminate,  and   this   circomsta 
prove-  a  serious  obstacle  in  the   distillation.     Its  specific 
i.v   at    15    C.   i-   0-868,   tlie   flashing   point   51-5    C. 
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The  residue  possesses  at  ordinary  temperature,  22-5°,  the 
consistency  of  salve  or  jelly,  a  specific  gravity  of  0*900, 
and  can  he  worked  up  directly  to  vaseline.  Another 
characteristic  of  this  oil  is  its  high  content  of  paraffin, 
amounting  to  5' 5  per  cent-,  which,  after  being  refined, 
furnished  about  3  per  cent,  of  white  amorphous  paraffin 
wax. 

Production,  Deliveries,  and  Exports  ox  Sulphate 

OF  Ammonia,   1800  to  189."). 

J.  Gas  Lighting, $%t  Dec.  1,  1896,  1073. 

Messrs.  Bradbury  and  Hirsch's  "  Review  of  the  Sulphate 
Market  for  1895"  gives  the  production,  exports,  and  home 
consumption,  &c.  of  sulphate  for  the  past  10  years. 




1890. 

1891. 

1S92. 

134,(111(1 

113,000 

150, 

s.;. 

r: 

0    , 

6V2 

31-3 

4-5 

90.000 
43,000 
10,000 

B2-9 
30'0 

7-1 

Percentage  ok 
Prodi  -  i  ion. 

Stock 

4:'. ' 

Ij.ilim 

7ICH 

2S-H 

2'0 

11    9    0 

10  15     5 

111     1  10 



1893. 

1S91. 

1895. 

Exports 

Home  consumption 

Stork 


Average  price  per  ton £       12  11 


— Bradbury  and  Hirsrh. 

From  the  table  it  will  be  seen  that  there  is  an  inereasi  d 
production  of  11,000  tons  as  compared  with  1894,  which  is 
made  up  as  follows  :—  Gas  works,  2,500  tons;  ironworks, 
1,500  tons  ;  and  shale  works,  7,000  tons;  total,  11,000  tons. 
This  shows  that  the  bulk  of  the  extra  production  was  from 
Scotland — brought  about  probably  by  the  immunity  from 
labour  troubles.  Compared  with  production,  the  exports 
show  a  slight  tailing  off  since  1893.  The  increased  pro- 
duction from  coke  ovens  in  Germany  may  account  for  the 
decrease  in  the  exports  to  that  country,  as  it. is  a  noticeable 
fact  that  Germany,  Holland,  and  Belgium  show  a  falling  off 
of  some  5,000  tons  as  compared  with  1894.  Taking  the 
year  1895  as  a  whole,  however,  the  exports  to  the  Continent 
show  an  increase  of  about  9,000  tons  over  the  previous 
year  ;  but  the  home  consumption,  which  has  been  on  the 
decline  since  1891,  fell  2,000  tons  short  of  1894. 

Coiisicls  Mines. 

Ch.  of  Commerce  ./.,  Nor.  189G,  203. 

The  British  Consul  says  that  the  antimony  mines  of  the 
Cape  Corse  are  the  only  mines  at  work.  They  are  the 
Luri  mine,  owned  in  England,  and  the  Meria  and  Ursa 
mines,  owned  locally.  The}'  produced  between  them  an 
average  per  annum  during  the  last  five  years  of  1,300 
tons  of  ore  containing  45  per  cent,  of  metal,  and  300 
tons  of  ore  containing  30  per  cent,  of  metal.  Almost 
all  this  goes  to  London  to  be  smelted,  and  is  used  for 
making  star  antimony,  chiefly  used  in  alloys  and  type-metal. 
Japan,  being  a  large  producer,  has  beeu  able  to  undersell 
Corsican  and  all  European  antimony  ores  owing  to  the  low 
price    of   silver   giving   such   an    enormous    advantage    on 


exchange.  The  result  is  a  reduction  in  output  in  Europe, 
only  the  best  mines,  such  as  the  Corsican,  being  able  to 
compete  with  Japan.  With  silver  rising  in  value  somewhat, 
the  prices  for  ores  are  improving,  and  at  the  present  moment 
demand  for  Corsican  ores  exceeds  the  production.  With 
the  advance  in  value  of  copper  more  attention  is  being  paid 
to  the  copper  lodes  which  undoubtedly  exist,  but  have  been 
little  proved.  A  local  company  is  now  opening  up  an 
important  deposit  of  pyrites  carrying  fi  per  cent,  of  copper 
and  45  per  cent,  of  sulphur,  and  will  shortly  be  turning  out 
500  tous  monthly.  Another  mine,  which  has  not  been 
worked  for  years,  is  about  to  be  offered  at  public  sale  by 
Government,  on  the  advice  of  the  chief  engineer  of  mines 
^that  it  is  too  important  to  remain  in  the  hands  of  concession- 
aires who  do  not  work  it.  The  Consul  adds  that  he  will  be 
happy  to  supply  full  details  of  these  and  other  mines  to  any 
persons  applying  to  him. 

The  Tin  Production  ok  Bolivia. 

Eng.  and  Mutiny  ./.,  Nor.  21,  4S6. 

Through  the  courtesy  of  Sr.  F.  G.  Grauert,  of  Sucre,  we 
have  received  the  following  statement,  giving  the  exports 
of  tin  from  Bolivia  to  England  for  eight  years  past.  These 
exports  practically  represent  the  production,  and  the  figures 
are  taken  from  the  Bolivian  Government  reports,  the 
quantities  being  in  metric  tons. 

Exports  of  Tin  from  Bolivia. 


Year. 


Barra. 


Barrilla. 


Fine. 


Bars. 


Tons. 

Tons. 

Tons. 

Tons. 

1SSS 

MO 

1,420 

923 

1.3H3 

1SSM 

r.'.ni 

1,229 

999 

1.3S9 

1890 

565 

1,687 

1.096 

1,661 

189] 

663 

1.379 

696 

1,559 

1892 

1,076 

I'.'isi 

2.713 

2,819 

1893 

1362 

2.3811 

1,547 

2,909 

1S1II 

1,805 

S.350 

2.199 

3,482 

1895 

1,612 

4,824 

2. 185 

4,1197 

The  Bolivian  ores,  as  a  rule,  are  very  rich,  some  of  the 
best  being  reported  as  carrying  65  per  cent,  metal.  This 
far  exceeds  those  of  any  other  country.  If  will  be  seen 
that  in  the  last  four  years  there  has  been  a  large  increase. 

New  South  YVm.es  Drug  Trade. 

Chem.  (aid  Druggist,  Dec.  5,  1896,  814. 

A  lengthy  and  interesting  German  consular  report  on  the 
trade  of  New  South  Wales  states  that  the  principal  pharma- 
ceutical articles  imported  into  the  colony,  in  addition  to 
crude  drugs,  are  acetic,  sulphuric,  and  tartaric  acids, 
bicarbonate  of  soda,  caustic  soda,  soda  ash  aud  crystals, 
cream  of  tartar,  glycerine  tinctures,  and  extracts.  The 
value  of  the  importation  in  1895  was  272,974/.,  an  increase 
of  8,514/.  upon  the  preceding  year.  As  a  rule,  fine  drugs 
and  chemicals  arc  imported  direct  from  Germany,  while  the 
staple  articles  are  from  Britain.  Iu  1895  Germany  supplied 
drugs  to  the  value  of  7,660/.,  acetic  acid  979/.,  tartaric  acid 
1,315/.,  cream  of  tartar  1,675/.,  and  various  chemicals 
2,019/.  These  figures  show  that  the  direct  imports  from 
Germany  are  still  very  small,  for  the  total  value  of  importa- 
tion was  as  follows :—  Drugs,  138,572/.;  cream  of  tartar, 
26,107/. ;  alkalis,  26,073/. ;  acids,  20,259/.  The  importation 
of  paints  and  colouring  materials  shows  a  considerable 
decrease,  but  the  German  share  therein  is  insignificant,  and 
amounts  to  only  a  few  dry  colours  and  common  brushes. 
The  market  in  photographic  i  laterials,  especially  cameras 
and  dry  plates,  is  entirely  in  British  aud  American  goods, 
and  the  German  Consul  states  thai  tor  the  present  it  would 
seem  to  be  hopeless  to  expect  interference  with  this  trade, 
especially  as  the  articles  now  supplied  are  of  good  work- 
manship, and  low  in  price.  On  the  other  hand,  photographic 
chemicals,  albuminised  paper,  aud  mounts  are  mostlv  of 
German  origin.  The  total  import  of  photographic  articles 
amounted  to  15,756/.  in  value,  of  which  about  20  per  cent, 
came  from  Germanv. 
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Discovery  of  Ichthyol. 
Cham,  and  Druggist,  Dec.  5,  1896,  813. 
Up  to  the  present  u ,  believe  that  the  raw  material  for 
ichthyol,  the  pharmaceutical  product  distilled  from  fossilised 
fish-remains,  has  only  been  found  in  the  Tyrol.  Recently, 
however,  another  ichthyol  deposit  his  hern  discovered  on 
the  coast  "j'  the  Adriatic.  The  bituminous  product  is  said 
to  yield  on  an  average  IS  per  cent,  of  pure  ichthyol. 

Tin:  Russian  Quicksilver  Industry. 
Chem.  mid  Druggitt,  Dec.  5,  1696,  813. 
Tin  quantity  of  quicksilver  exported  bj  the  mines  of  the 
firm  of  Auerbach  and  Co.  at  Nikotovka,  in  the  government 
of  Ekaterinoslav,  in  the  course  of  last  year  amounted  to 
10,706  bottles,  which  went  to  various  European  countries, 
China,  lm  la.  and  to  the  Transvaal.  for  consumption  in 
Kussia  itself  1,595  bottles  were  sold.  Tin-  output  is  steadily 
increasing,  and  is  likely  to  be  considerably  larger  this  year 
than  last. 

The  Market  foe  r.i*  Residuals. 
W.  E.  Price.     .).  (ins  Lighting,  1896,  68,  95S-961. 
This   paper,   which   is    accompanied     by    well  compiled 
rabies   and  diagrams,  gives  a   review  of  the  course   of  the 
residuals  market  over  the  last  four  years. 

( 'oke. — Since  the  middle  of  lS'.tl  the  market  litis  been  and 
is  stiil  in  a  very  uusatisfactory  condition,  the  demand 
having  been  below  the  average  of  previous  years  owing  to 
climatic  conditions. 

<  'mil  Tar. — This  has  greatly  improved  in  value  since 
1893,  at  which  period  it  had  an  average  value  of  13s,  TV. 
per  ton,  whereas  the  average  value  of  nine  months  this  year 
has  been  21s.  6\d.  This  increase  has  been  brought  about 
by  the  rise  in  the  value  of  pitch,  benzene,  and  naphthalene. 
Pilch. — This  material  advanced  in  price  during  1894-5, 
and  has  kept  stead \  this  year  at  an  average  value  for  nine 
months  of  :52s.  7\d.  per  ton. 

Benzene. — A  notable  rise  has  taken  place  this  year  after 
a  period  of  very  low  market  value.  At  Michaelmas 
1895  "  90  per  cent,  benzol"  was  W^il.  per  gallon:  at 
Michaelmas  1896  it  was  3s.  9j./.  The  low  price  in  1894-5 
offered  an  inducement  to  apply  it  to  gas-enriching  purposes, 
and  large  quantities  were  consumed  with  great  success. 

Anthracene.— This  product  bas  hecu  fairly  steady  in 
price,  with  a  slight  decline,  from  Is.  per  unit  per  cwt.  in 
1893  to  in,./,  at  Michaelmas  1896. 

Naphthalene. — This  material  has  been  in  good  demand, 
and  has  had  an  average  value  this  year  of  55s.  6d.  per  ton. 

Sxdphate  of  Ammonium. — The  average  price  iu  1893 
"as  12/.  Us. Ad.  per  ton;  in  1891,  13/.  6s.  ."></.:  in  1895, 
9/.  15.*.  '.i,l.  :  and  in  1896  (nine  months),  8/.  Is.  Sd.  From  a 
diagram  showing  the  annual  values  from  18117  to  189(1,  also 
the  equivalent  value  of  sodium  nitrate  since  1880.it  apj  ■  ars 
that  a  comparatively  steady  period  for  ••  sulphate  "  prevailed 
between  188(1  and  1892,  the  value  being  11/.  to  10/.  per  ton. 
This  was  succeeded  by  a  considerable  rise  and  fill  in  the 
following  four  years.  Nitrate,  on  the  other  hand,  has 
experienced  a  downward  tendency  since  1895  from  10/.  to 
8/.  per  ton.  There  is  not  much  evidence  t"  sho\i  that  the 
one  has  any  influel  ce  on  the  other,  or  at  any  rate  to  which 
the  influenc  belongs  The  reduction  in  sulphate  is  due  t" 
over-production  and  tin'  circumstance  that  the  competition 
with  other  nitrogenous  materials  in  the  market  for  artificial 
manure-  has  been  very  severe  of  late.    -1).  11. 

Si  1  PUDS    IN  TBI     I    SITED  STATES, 

Kiii/.  iiml  Mining  ./..  Dec.  12,  1896,  552. 

The  recent  rapid  increase  iu  the  price  of  sulphur  through 
operations  of  the  Sicilian  combination,  and  the  pro- 
bality  that  prices  can  be  kept  up  t"  o!  at  least  near  the 
present  \e\  el,  has  turned  attention  verj  generally  to  the  pes-i- 
bilities  of  an  extended  usi  of  pyrites  in  the  manufacture 
of  sulphuric  acid,  or  to  obtaining  new  supplies  of  Bulphur. 
The  first  thing,  of  course,  is  to  secure  the  raw  materials,  and 
the  conditions  now  present  an  opportunity  (o  the  owners  of 
-It-  to  make  a  market  for  their  produi  t  such  a-  has 
probablj  never  bet existed.     A  fen  weeks  ago, brimstone 


«as  selling  at  20  dol*.  and  28  dols.  per  ton,  an  advance  of" 
from  50  to  CO  per  cent,  over  the  price  of  last  July;  and 
even  now  the  price  is  22  dols.  to  24  dols.  per  ton.  '  There 
are  a  number  of  deposits  of  pyrites  in  the  South,  which 
could  furnish  a  supply,  hut  unfortunately  most  of  them  are 
so  located  that  the  expense  of  transportation  from  the 
mines  is  very  heavy.  Thus  it  is  now  a  fact  that  the 
fertiliser  factories  of  Atlanta,  Ga.,  have  used  impelled 
pyrites,  although  there  are  large  deposits  within  150  miles 
of  them;  hut  these  deposits  are  10  miles  from  a  railroad, 
and  the  expense  of  hauling  that  distance  over  mountain 
roads  has  been  greater  than  the  cost  of  freight  across  the 
ocean.  A  further  objection  to  the  use  of  pyrites  in  many 
ease-  i,-  the  expense  of  altering  plants,  or  perhaps  of  putting 
in  new  furnaces,  which  might  be  necessary. 

The  present  conditions  certain])  present  a  favourable 
opportunity  for  the  development  of  our  own  deposits  of 
sulphur,  which  has  heretofore  proceeded  very  slowly.  It 
seems  probable  that  if  the  Sicilian  operators  hold  together 
and  succeed  in  keeping  up  the  price,  an  increase  in. 
domestic  supplies,  both  of  sulphur  and  pyrites,  may  be 
expected.  In  our  market  columns  last  week  reference  was 
made  to  the  Texas  sulphur  deposits,  which  are  believed  to- 
be  of  great  value,  and  to  the  possibility  of  an  early  beginning 
of  work  upon  them.  It  is  to  be  hoped  that  the  company 
referred  to  will  he  successful  in  exploiting  its  property,  and 
that  Texas  brimstone  will  soon  be  arecoguiscd  factor  in  tin- 
market. 

BOARD  OF  TRADE  RETURNS 

Summary  of  Imports. 


Metals 

Chemicals  and  dyestuffs 

Oils 

Raw   materials  for   non-textile  in- 
dustries. 

Total  value  of  all  imports 


3'.i,nnt;,'.i4i 


£ 
1,581,622 

374/(77 

sn7,sJ-_> 

3,914,085 


iu.-iij.w.i 


Summary  of 

Exports. 

Articles. 

Month  endinp  Soth  November 

1895. 

1890. 

Metals  (other  than  machinery) 

£ 
2,658,178 

7.17.7s,; 
2,740,465 

£ 

2,688 

19,5»ii.:;.;:; 

|,S5S 

Imports  of  Metai.s  for  Month  ending 

30TH    Nuvkmih  R. 


Articles. 


Quantities. 


1S95. 


■r :— 

Ore Tons 

Begulus „ 

Unwrought 

I  run  :  — 

"re 

Bolt,  bar,  4c 

Steel,  unwrought.. 
Lead,  pig  and  sheet 

l'.\  rites 

Quicksilver Lb. 

silver  ore Value  £' 

Tm Cwt. 

/mo Tens 

Other  article-  . .  .\  Blue  t 

Total  value  of  metals 


Values. 


1895. 


IS!.,:. 


£ 

£ 

I  844 

27,967 

49,861 

i;.:«l 

7..;--':i 

167,861 

180,312 

::.";:' 

K6S  i 

227,430. 

nv  229 

277,420 

l-s.451. 

10,027 

77.CJ1 

13,310 

1,819 

1,820 

!'.:'.-,  1 

9,270 

14,088 

12,422 

149,183 

189,805 

50,731 

12,493 

80342 

71,578 

21,824 

16,026 

1,948 

.. 

86,245 

72.858 

'J  It    SH-J 

.-,.u;i 

8,289 

7s.'.'...-. 

189,691 

•- 

193,272 

l-s.;i;,;j 

•• 
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Imports  of  Chemicals  and  Dvestuffs  for  Month 
ending  30th  November. 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Alkali Cwt. 

Bark  (tanners',  &c.)     „ 
Brimstone „ 

Cutch  and  gambier  Tons 
Dyes : — 

Aniliu  and  other      „ 

Nitrate  of  potash . 

Other  articles. . .  Value  £ 

17,767 

31,760 
48,078 

"853 
1,645 

2,048 

22,035 

2,825 

ll.tl.52 
23,19(1 
56,1  SO 

1,228 
8,281 

•  * 

"712 

18,780 
7(13 

£                £ 

11.979             8,385 
12,312             7,580 
10,176  '        12,322 
101,436         91,270 
5,741  i        7,566 
31,621  j       51,822 

.•12,111   !        24,365 
IB,880  '       40,744 
28,910         10.661 
20,11(1          15,34] 
81,284            8,025 
132.712           90,856 

Total  value  of  chemicals 

•• 

461,828 

371,377 

Imports  of  Oils  fok  Month  ending  30th  November. 


Articles. 


Quantities. 


1895. 


1896. 


Values. 


1895. 


1896. 


Cocoa-nut Cwt. 

Olive Tuns 

Palm Cwt. 

Petroleum Gall. 

Seed Tons 

Train,  &c Tuns 

Turpentine Cwt. 

in  her  articles  ..  Value  £ 

Total  value  of  oils... 


36,875 

27.SU1 

1.686 

919 

94,200 

86,183 

21,721,489 

18,914,067 

3,163 

3.6.57 

2,388 

2,167 

83,018 

11,823 

£ 

£ 

4(1.82.1 

32,623 

.-.7.357 

31,185 

96,287 

100,556 

403,088 

381,767 

59,930 

77,840 

39,171 

89,280 

88,471 

40,428 

86,216 

104,193 

SI (1,346  I      807,822 


Exports  of  Metals  (other  than  Machinert)  for 
Month  ending  30th  November. 


Articles. 

Quantities. 

Val 

ues. 

1895. 

1896. 

1895. 

1896. 

9,105 

51,723 
26,408 
29,991 

253.234 
2,923 

10.771 
21,071 

10,709 

25.3(1(1 
23,292 
21,021 

298,972 
2,549 

12,153 
12,150 

£ 
38,097 

133,569 

71,401 

65,760 

174,666 

1 19.036 

1,783,140 

37,290 

44,693 

70.159 

37,010 

14,423 

64,782 

£ 
44,859 

Copper  :— 
Unwroujrht 

Mixed  metal 

Implements 

Iron  and  steel . . .    Tons 

Lead 

Plated  wares  . . .  Value  £ 
Telegraph  wires  .       „ 

64,655 

70,1193 

49,595 

178,329 

116,086 

1,957,506 

33,481 

43,177 

48,371 

89.018 

Other  articles  . .  Value  £ 

06,138 

.. 

2,658,478 

2,720,569 

Exports  of  Drugs  and  Chemicals  for  Month 
ending  30th  November 


Articles. 

Quantities. 

Values. 

1895. 

1896. 

1895. 

1896. 

Bleaching  materials    „ 
Chemical  manures    Tons 

Med  icines Value  £ 

Other  articles...       „ 

644,136 

13H,1h:j 

19,723 

411,780 
111,171 
17.8.17 

£ 

155,(107 
47,195 

135,217 
99,s.12 

.1119,905 

£ 
107,161 

37,428 
101,406 

85,379 
260,624 

- 

" 

737,786 

591,998 

Imports   of   Raw   Materials   for   Non-  Textile 
Industries  for  Month  endtng  30th  November. 


Articles. 


Quantities. 


Values. 


1895.  1896. 


1895. 


Bark,  Peruvian  . .   Cwt. 

Bristles Lb. 

Caoutchouc Cwt. 

Gum  :— 

Arabic „ 

Lac,  &c „ 

Gutta-percha  ....        „ 

Hides,  raw : — 

Dry , 

Wet 

Ivory , 

Manure : — 

Guano Tons 

Bones „ 

Nitrate  ofsoda 

Phosphate  of  lime       „ 

Paraffin Cwt. 

Linen  rags Tons 

Esparto „ 

Pulp  of  wood  ....       „ 

Rosin Cwt. 

Tallow  and  stearin      „ 

Tar Barrels 

Wood  : — 

Hewn Loads 

Sawn „ 

Staves 

Mahogany Tons 

Other  articles. . .  .Value  £ 

Total  value 


1.222 

287,991 

29,496 

5,884  ; 
9,295  ! 
3,741 

40,014 

49,104 

620 

2,112 

9,263  , 
11,983 
26,376 
89,993 

2,656  ' 
13,542 
82,198  ! 
60,165 
249,467 

3.S67  I 


163,562 

538,070 
14,873 
2,439 


3,568 
398,951 
37,121 

4,392 
10,467 

3.1G2 

27.999 

77.636 

825 

687 

2.722 

8,106 

16,196 

77,104 

1,565 

13,364 

25,851 

150,605 

147,976 

10,219  ! 

155,049 
502,982 

10,217 
3,861) 


£ 

1,617 
39,304 
324,588 

17,618 
62,757 

3(1,935 


£ 
6,361 

49,784 
495,490 

11,453 
52,565 
32,330 


100,541  62.749 

108,006        165.603 
23,491  33,723 


11.775 
40,805 
95,901 
4.5.(1(11 
84,422 
20,993 
61,198 
162,487 
13,854 

3!  19.11(15 

3,292 

317,53.1 

1,094346 

68,631 

2(1.149 
1,069,463 


2,005 

9.132 

61,157 

24,020 

76,481 

16,637 

61,134 

145,483 

40,897 

158.413 

8,074 

.108.491 

1,033,773 

88,483 

35.469 

945,808 


1,098,954     3,914,083 


Besides  the  above,  drugs  to  the  value  of  85,82U.  were  imported,  as 
against  72,960?.  in  November  1895, 


Exports  of  Miscellaneous  Articles  for  Month 
ending  30th  November. 


Articles, 

Quantities. 

Values. 

1895. 

1896. 

1896. 

1896. 

Military  stores..  Value  £ 

Products  of  coal  Value  £ 
Earthenware  ...        „ 

Glass:— 
Plate Sq.Pt. 

542,700 

2,057,900 

31,469 

80,974 
8,935 

67,719 
17,430 

12,62.5 

8,982 
1,605,700 

75,209 
3,951 

76,392 

.543,900 

1,921,600 

21,965 

7,21s 
(11.699 
20,511 

11,062 

5, 12  1 

81,905 
3,965 
41,928 

£ 

13,348 

113,718 
33,139 

113,851 
51,562 

143,656 

176,182 
11,125 

5,510 
21,5(11 
81,689 
13,081 

127,250 
80,680 
80,215 

133,597 
122,479 
24,000 

80,043 

£ 

12,912 

97,255 

27,781 
105,537 

40,420 
160,643 
130,543 

13,433 

6,721 
18,001 
29,596 
16,000 

104,558 
31.279 
97,577 
59,81(1 
126,491 
137,117s 
21,934 
45,992 

Other  kinds....      „ 
Leather : — 
Vnwrought  ....      „ 

Floorcloth   Sq.  Yds. 

Painters'  materi  (Is  Val.  £ 

2,740,165 

2,682,5,19 
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iHontblp  patent  £f*t. 

•  The  dates  (riven  are  the  dates  of  the  Official  Journals  in 
which  acceptances  of  the  Complete  Specifications  are  advertised. 
Complt'tv  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  and  MACHINERY. 
Applications. 

25)794,  J.  S.  Raworfh.  Improvements  in  apparatus  for 
compressing  air  and  other  gases.     Nov.  16. 

25,842.  J.  G.  Chamberlain  and  .T.  Weddell.  Improve- 
ments in  evaporative  surface  condensers.     Nov.  17. 

26,112.  J.  Critchlow  and  T.  Shore.  Improvements  in 
filter  presses;     Nov.  19. 

26,441.  F.  C.  YVeedon.  Improved  means  for  determin- 
ing the  expansion  of  solids.     Nov.  23. 

26,705.  G.  Rose.  Improvements  in  portable  noiseless 
furnaces  and  oil-gas  apparatus  for  welding,  puddling,  and 
smelting,  steam-raising,  humidifying,  and  glass  manufac- 
turing :  also  applicable  for  cooking  stoves  and  hot-water 
heating  apparatus.     Complete  Specification.     Nov.  25. 

26,937.  J.  \V.  Hall.  Certain  improvements  in  or  con- 
nected with  regenerative  furnaces.     Nov.  27. 

27,009.  P.  H.  Rosenkranz.  Improvements  in  diaphragms. 
Xov.  27. 

27,477.  J.  Grosse.     Si  e  Class  XVII. 

27. It.  E.  Kiepe  and  G.  Oppermann.  Improvements  in 
regenerative  furnaces.     Complete  Specification.     Dec.  3. 

27,778.  H.  Niewerth.  Improved  manufacture  of  articles 
and  vessels  for  holding  and  resisting  acids  and  alkalis,  and 
for  other  purposes.     Dee.  5. 

27,969.  F.  P.  Candy.  Improvements  in  apparatus  for  the 
removal  of  deposit  from  settling  tanks.     Dec.  8. 

27,989.  F  JM.  Ashley.  Improvements  in  sterilising 
apparatus.     Complete  Specification.     Dec.  8. 

28,072.  J.  Kent.  An  improvement  in  the  manufacture 
of  thermometers.     Dec.  8. 

28,289.  S.  Shcrratt  and  W.  A.  Kiehards.  Improvements 
in  the  method  of  and  apparatus  for  filtering,  washing,  and 
drying  crystalline,  granular,  and  other  materials.     Dec.  10. 

£8,411.    S,    Shaker.       Improvements    in    apparatus    for 

evaporating  water  containing    salts  and  calcareous  matter. 

and  in  heating  furnaces  for  removing  the  incrustations  from 

the  coils  of  such  evaporating  apparatus.     Complete  Specifi- 

Dec.  11. 

(  "Mplete  Specifications  Accepted.* 

1895. 

J 2 , 7 1 3 .  J.  Y.  Johnson. — From  The  Verein  Chemischer 
I'alirik.  Apparatus  for  (Irving  superphosphates  and  the 
Dec.  2. 

22.'. W.  P.   Ahell.     Centrifugal    machines   for  drying 

sugar  and  other  granular  substances.     Dee.  2. 

23,385.   G.  Piatt.     Metallurgical  furnaces.     Dec.  9. 

23,664.  F.  Ljungstrom.  1  or  heating  appa- 
ratus.    Di 

24,337.  I..    \.  Chevalet   and  W.   Itoby.     Apparatus  for 

heating  and  purifying  water.      Nov.  2."). 

24,499.  G.  P.  Wallis.  Hydraulic  presses  for  expressing 
oil  from  seeds  and  such  like.     Nov.  25. 

5    w    Baydt      Apparatus  for  filtering  liquids  and 

impregnating  the  same  with  gases.      Pee.  9. 

1896. 

1112.  D.  A.  Quiggiu.  Evaporators,  condensers,  nud  tin- 
like.     Dec.  2. 

1177.  ('.  S.  Meacham.  New  or  improved  apparatus  for 
separatin)  different  specific  gravity  when  imn 

in  a  liquid.      Nov.  25. 


3572.  S.  S.  Bromhead. — From  Dierl.s  and  Mollmann. 
Sterilising  apparatus.     Dec.  9. 

124  1 .  C.  G.  J.  Moller  and  P.  Pfeifer.  Drying  apparatus. 
Dec.  16. 

18,717.  A.  J.  Bonlt.— From  C.  A.  Macdonald.  Method 
and  apparatus  for  cooling,  purifying,  and  drying  air  for 
chilling  and  freezing  purposes.     Nov.  25. 

19,405.  E.  Dieble.  Improved  continuous  counter-current 
saturation  apparatus.      Xov.  25. 

20,982.  3.  Van  Buymbeke  an. I  YV.  F.  .lobhiiis.  Distilling 
apparatus.     Nov.  25. 

22,060.  W.  F.  E.  Casse.  Apparatus  for  heating, 
pasteurising,  and  cooling  liquids.     Xov.  25. 

23,991.  L.  Sterne. — From  The  l><-  I. a  Vergne  Refrigerat- 
ing Machine  Co.  Refrigerating  and  ice-making  apparatus. 
Dec.  2. 

II.— FUEL,  GAS,  and  LIGHT. 

Applications. 

25,762.  M.  Arndt.  Gas-absorbing  apparatus  for  ascer- 
taining the  quantity  of  a  particular  gas  in  a  gaseous  mix 
ture.     Nov.  16. 

25,827.  ¥..  Skriwan.  Improvements  in  the  method  of  and 
means  for  binding  mantles  for  incandescent  lights.  Nov.  17. 

25,884.  M.  M.  Oppenbeimer.  Improvements  in  mantles 
for  use  in  incandescent  lighting.      Xov.  17. 

25,887.  F.  J.  Collin.  Improvements  in  or  relating  to 
coke  furnaces.     Complete  Specification.     Nov.  1  7. 

26,1)11.  K.  Edwards. — From  B.  Turr.  Improvements  in 
apparatus  for  applying  acetylene  gas  to  the  purpose  of 
incandescent  lighting  or  heating.     Xov.  18. 

26,121.  W.  H.  Royle.  Apparatus  and  method  for  gene- 
rating and  producing  gases  at  pressure  for  use  in  motors. 
Nov.  19. 

2.5,167.  B.  l'uehmulier.  An  improved  process  for  the 
manufacture  of  fluid  for  impregnating  bodies  or  suitable 
fabrics,  threads,  fibres,  or  the  like,  for  illuminating  or 
lighting  purposes.     Complete  Specification.     Xov.  19. 

26,191.  E.  I.  Zohrab.  Improvements  relating  to  the 
production  of  peat  charcoal,  and  to  apparatus  therefor. 
Nov.  19. 

26,228.  T.  Mitchell.  Inipi  ivements  in  or  relating  to 
fuel.     Nov.  20. 

26.261.  J.  C.  Mewburn.  —  From  F.  G.Bates.  Improve- 
ments in  ami  in  apparatus  for  the  manufacture  of  com- 
bustible gas,  including  illuminating  gas  in  motor  engines 
driven  by  such  gas,  and  in  steam  generators.  Complete 
Specification.     Nov.  20. 

26,284.  F.O. Prince.  Improved  manufacture  of  hyd 
gas  and  apparatus  therefor.     Nov.  20. 

26,304.  R.  Van  de  Ghinste.  Improvements  in  means  for 
incandescence  gas-lighting.  Complete  Specification.  Nov.  20. 

26,359.  J.  M.  Somcrville.  Improvements  in  the  manu- 
facture of  illuminating  gas.      Nov.  2  1. 

26,36:(.  R.  E.  Middleton.  Apparatus  for  improving  the 
quality  of  hydrocarbon  oils.     Xov.  21. 

26,376.  W.  1'.  Thompson. — From    l.a    Sociel     Egrol  and 
Grange.     An  improved  apparatus  for  producing  acetylene 
Nov.  '21. 
26,468.    I     0.   Prince,     Improved  apparatus  for  generat- 
ing carburetted  hydrogen.     Xov.  23. 

26,50%     A.     Wilson.       Imp  .ins  for 

i  ing  gas.     Xov.  28. 

<     G.  Tresenreuter.    Method  and  apparatus  for  pro- 
ducing gas  from  liquid  combustible  materials.      Xov.  28, 

•26.618.  J.  F.  Duke.     Improvements  in  the  mannfactun 

of   i  for   incau.l 

lamps.     Xov.  24. 

26,647.  B.  Kubn.  Improvements  in  acetylene  gas  appa- 
ratus. Filed  Nov.  21.  Date  applied  for,  April  27,  1896, 
being  date  of  application  in  Switzerland. 
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26,732.  J.  Worthingtou.  Fur  improvements  in  apparatus 
and  method  for  increasing  the  illuminating  power  and 
heating  purposes  of  gas.     Nov.  25. 

26,784.  E.  Moll  and  A.  Palmer.  A  new  or  improved 
method  of  manufacturing  incandescent  mantles  or  caps  for 
gas  and  other  burners.     Complete  Specification.     Nov.  25. 

26,870.  .1.  Kranz,  I.  Saxl,  and  A.  Wallesz.  Improve- 
ments in  apparatus  or  lamps  for  the  generation  of  acetylene 
from  calcium  carbide.     Nov.  26. 

26,873.  W.  B.  Hartridge.  An  improvement  in  fuel 
Mocks  applicable  as  fire-lighters.    Nov.  26. 

26,897.  J.  Vaughan-Sherrin.  Improvements  in  and  con- 
nected with  apparatus  for  the  production  and  utilisation  of 
acetj lene  gas.     Nov.  26. 

27.085.  S.  D.  Gillet,  G.  Forest,  and  J.  E.  O.  Bocande.  A 
new  or  improved  arrangement  of  apparatus  for  lighting  by 
acetylene  gas.  Complete  Specification.  Filed  Nov.  28. 
Date  applied  for,  May  30,  1896,  being  date  of  application  in 
France. 

27.086.  S.  I).  Gillet,  G.Forest,  and  J.  E.  <  >.  Bocande.  A 
new  or  improved  burner  for  lighting  by  acetylene  or  other 
ga.-es  rich  in  carbon.  Complete  Specification.  Filed  Nov. 
28.  Date  applied  for,  May  30,  1896,  being  date  of  applica- 
tion in  France. 

27.137.  J.  A.  Cumine  and  E.  .1.  Dexter.  An  improved 
illuminant.     Nov.  30. 

27,194.  A.  J.  de  Pimental  Hargreaves.  Improvements 
in  the  manufacture  of  acetylene  gas  and  in  apparatus 
therefor.     Nov.  30. 

27,212.  J.  Wetter. — F'rom  G.  Meyer.  Improvements  in 
apparatus  for  generating  acetylene  gas.     Nov.  30. 

27.338.  B.  T.  L.  Thomson.  Improved  process  and  appa- 
ratus for  the  manufacture  of  acetylene  gas.     Dec.  1. 

27,457.  S.  Braunand  H.  Schlcsinger.  Process  and  appa- 
ratus for  producing  a  new  lighting  gas.  ( 'omplete  Specifi- 
cation.    Dec.  2. 

27,57  1.  E.  Gossart  and  H.  Chevallier.  Improvements  in 
or  relating  to  means  for  regulating  the  production  of  acety- 
lene gas  and  in  lamps  therefor.  Filed  Dec.  3.  Dale 
applied  for,  May  5,  1896,  being  date  of  application  in 
France. 

27,697.  II.  H.  Lake. — From  V.  Hauotier  and  G.  Hostelet. 
Improvements  in  acetylene  gas  generators.     Dec.  4. 

27,7  14.  A.  Kiesewalter.  Process  of  manufacture  of  a 
carbide  which,  by  its  decomposition  by  water,  produces 
acetylene  gas.  Filed  Dec.  5.  Date  applied  for,  May  6, 
1896,  being  date  of  application  in  Belgium. 

27,945.  T.  Holmes,  G.  S.  Holmes,  li.  W.  Stewart,  and 
R.  T.  Barnes.  An  improved  method  of  and  apparatus  for 
producing  and  burning  inflammable  gas.     Dec.  8. 

28,083.  E.  J.  Feuillette.  Improvements  in  apparatus  for 
generating  acetylene  gas.     Dec.  8. 

28,101.  J.  A.  Sinclair.  Improved  means  for  lighting  by 
electricity  and  incandescence.     Dec.  8. 

28,206.  T.  B,  Fowler.  Improvements  in  and  connected 
with-  acetylene  gas  generator,  purifier,  and  container. 
Dec.  10. 

28,265.  E.  Barker.     The  incandescent  fire  ball.     Dec.  10. 

28,27'J,  Sir  C.  S.  Forbes,  Bart.  Improved  apparatus 
for  automatically  regulating  the  supply  of  licpiid  fuel. 
Dec.  10. 

28,280.  Sir  C.  S.  Forbes,  Bart.  Improved  apparatus 
for  vaporising  and  burning  liquid  fuel.     Dec.  10. 

28,290.  F.  V.  C.  Brokk.  An  improved  vaporiser  for 
liquid  combustibles  for  incandescent  lighting  or  healing 
purposes.     Dec.  10. 

28,302.  A.  J.  Boult. — From  L.  Scries.  Improvements 
in  or  relating  to  the  generation  of  acetylene  gas,  and  in 
apparatus  therefor.     Dec.  10. 

28,425.  H.  T.  Marks  and  J.  T.  Todman.  Improvements 
in  apparatus  for  generating  gases  for  illuminating  and 
other  purposes.     Dec.  11. 

28,432.  T.  Holmes,  G.  L.  Holmes,  K.  W.  Stewart,  and 
K.  T.  Barnes.  An  improved  method  of  and  apparatus  for 
producing  inflammable  gas.     Dec.  12. 


Complete  Specifications  Acceptjd 

1895. 
2(,00S.    B.   Barriere.     Preparation    and    production    of 

bodies    for    use    in    what    is    known    as    incandescent  gas 
lighting.     Dec.  2. 

1896. 

361.  H.  Bower.  Improvements  in  methods  of  separating 
the  cyanogen  compounds  from  gas  liquor  or  other  solutions 
containing  cyanogen  compounds.     Dec.  16. 

1351.  J.  Hawley.  Construction  of  wood  grids  for  gas 
purifiers.     Dec.  ■'.. 

1521.  N.  T.  M.  Wilsmore. — From  D.  Little.  Improve- 
ments in  incandescent  gas  or  oil  lighting.     Dec.  2. 

1841.  P.  Steins.     Incandescent  mantles.     Dec.  16. 

2269.  J.  Moeller.     Incandescent  gas  lamps.     Dec.  16. 

3560.  A.  Quentin.  Apparatus  lor  burning  liquid  fuel. 
Dec.  9. 

18.207.  R.  P.  Pictet.  Manufacture  of  acetylene,  and 
apparatus  therefor.     Dec.  9. 

18.208.  R.  P.  Pictet.  Purification  of  acetylene,  and 
apparatus  therefor.     Dec.  2. 

23.070.    O.    Streiber    and    F.     Kiefer. 
Dee.  2. 

23,812.  P..  Haddan.— From  H.  Colberg 
the  automatic  production  of  acetylene  gas. 

24,809.  A.  Schoenemann.     Drying  peat 


Factory     fuel. 

Apparatus  for 
Dec.  2. 
Dec.  16. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  Etc. 

Applications. 

26,771.  G.  Schultz.  An  improved  process  for  obtaining 
benzol  and  similar  aromatic  hydrocarbons.     Nov.  25. 

27,527.  G.  B.  Ellis.  —  From  La  Societe  Chimique  des 
Usines  du  Rhone,  anciennement  G.  P.  Mounet  et  Cartier. 
Improvements  in  the  manufacture  of  preparations  of 
guaiacol,  creosote,  and  other  higher  phenols.     Dec.  3. 

IV.— COLOURING  MATTERS  and  DYES. 
Applications. 

25,725.  I.  Levinstein  and  Levinstein,  Lim.  Production 
of  a  new  colour  base  and  of  colouring  matters  therefrom. 
Nov.  16. 

26.019.  Read,  Holliday,  and  Sons,  Lim.,  J.  Turner,  and 
H.  Dean.  Improvements  in  the  production  of  sulpho  acids 
and  eolonriug  matters  therefrom.     Nov.  18. 

26.020.  Read,  Holliday,  and  Sons,  Lim.,  J.  Turner,  and 
II.  Dean.  Improvements  in  the  production  of  sulpho  acids 
and  colouring  matters  therefrom.     Nov.  IS. 

26,139.  H.  E.  Newton.  —  From  The  Farhenfabriken 
vormals  F.  Bayer  and  Co.  The  manufacture  or  production 
of  chemical  compounds  of  the  aromatic  series.     Nov.  19. 

26,183.  J.  V.  Johnson.— From  The  Badisebe  Anilin  and 
Soda  F^abrik.  Improvements  in  the  preparation  of  colour- 
ing matters.     Nov.  19. 

26.210.  W.  H.  Clans,  A.  Rec  and  L.  Marchlewski. 
Production  of  new  azo  colouring  matters.     Nov.  20. 

26,666.  A.Zimmermann. — From  The  Cbemische  Fabrik 
auf  Adieu  vormals  E.  Sobering.  The  manufacture  of 
isomeric  uusymmetrical  acetonalkamines  and  acidyl  deriva- 
tives therefrom.     Nov.  24. 

26,972.  L.  D.  Huguenin  and  Co.  Manufacture  of 
colouring  matter  of  the  series  of  o  ines.  Nov.  27.  Date 
applied  for,  April  27.  1896,  being  date  of  application  in 
Fiance. 

27.147.  A.  Ash-.vorth  and  J.  Burger.  Improvements  in 
the  production  of  colouring  matters.     Nov.  30. 

27,660.  A.  Zimmermann. — From  The  Chcmische  Fabrik 
auf  Actie'n  vormals  E.  Schering.  The  production  of  amino - 
piperidines  and  of  acetonalkamines  therefrom.     Dec.  4. 
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LT.rr.i.  J.  Ville.  New  red  colouring  matters  of  the 
triphenylmethanc  series  and  the  method  of  producing  the 
same.  Filed  Dec.  5.  Date  applied  For,  Dee.  2,  18%,  being 
date  of  application  in  Franco. 

27,896.  I  >.  Imray. —  From  The  Farbwerke  vormals 
Meister,  Lucius,  and  Briining.  Manufacture  of  basic 
disazo  dyestuffs.     Dec.  7. 

28,499.  A.  G.  Green.  Improvements  in  the  production 
of  paranitraniline  red.     Dec.  1-'. 

Complete  Specifications  Accepted. 
1895. 
23,523.  I.  Levinstein  and  Levinstein,  Lim.     Manufacture 
or  production  of  new  azo  colouring  matters.     Dee.  9. 

24,193.  (J.  li.  Ellis.  —  From  La  Soeietc  Chimique  des 
Usinee  du  Rhone,  anciennement  (i.  1*.  Monnet,  and  Carrier. 
Production  of  paru-nitro-phenol  and  ortho-nitro-toluene- 
para-sulphonic  acid.     Nov.  25. 

1890. 

■J44I'..  S.  Pitt. — From  L.  Cassella  and  Co.  Manufacture 
of  azo  djes.     Dec.  16. 

2705.  W.  H.  Claus  and  A.  Kee.  The  production  of  blue 
colouring  matters.     Dec.  9. 

3000.  O.  Imray.  —From  The  Farbwerke  vormals  Meister. 
Lucius,  and  Briining.  Manufacture  of  colouring  matter 
from  substituted  rluoresceines.     Dec.  16. 

3028.  s.  Pitt.— From  L.  Cassella  and  Co.  Production  of 
polyazo  dyestuffs.     Dec.  16. 

V.— TEXTILES,  COTTON,  WOOL,  SILK,  Etc 

Applications. 

25,789.  A.  V.  Newton.— From  A.  Nobel  and  li.  W. 
Strehlenert.  Improvements  in  the  manufacture  of  artificial 
silk  or  other  fibre.     Nov.  16. 

25,913.  D.  Scott.  The  manufacture  of  new  or  improved 
garments  and  aritcles  from  a  new  or  improved  proofed 
fabric.     Nov.  17. 

26,024.  H.  K.  Tompkins.  Improvements  in  the  manu- 
facture and  treatment  of  artificial  fibres.     Nov.  18. 

26,485.  J.  S.  Brown.  Improved  process  and  apparatus 
lor  preparing  vegetable  fibres  for  tpxtile  purposes.     Nov.  23. 

27,050.  K.  T.  Sutherland  and  G.  Esdaile.  Improvements 
connected  with  the  degumming,  cleansing,  and  treatment 
of  vegetable  leaf  and  stalk  and  animal  fibres.      Xov.  28. 

27.483.  H.  C.  Longsdon.  Improved  yarn-drying  appa- 
ratus.    Dec.  3. 

27.484.  H.  C.  Longsdon.  Improved  means  or  apparatus 
applicable  for  use  in  the  drying  of  wool  and  other  fibrous 
substances.     Dec.  3. 

27,679.  F.  Morane,  jun.  Improvements  in  apparatus  for 
the  production  of  artificial  silk.     Dec.  4. 

28,376.  H.  (iiesler.  Improvements  in  the  manufacture 
of  mixed  or  parti-coloured  fabrics.  Dec.  11.  Date  applied 
for,  June  'J,  1896,  being  date  of  application  in  France. 
Di  :.  II. 

Complete  Specifications  Accepted. 
1896. 
1370.  F.   X.    Turney.     Apparatus    for    degrcasing    and 
cleansing    wool,    cotton    waste    and    like   fibrous   material. 
Nov.  25. 

8328.  C.  M.  White. — From  The  Electro  WaterproofiiDg 
and  Dye-Furiog  Co.  A  oew  or  improved  process  of  elec- 
trically  treating  fabrics  for  waterproofing  and  other  purposes. 
Dec.  16. 

VI.— DYEING,  CALICO  PRINTING,  PAPER 

STAINING,  and  BLEACHING. 

Applications. 

25,902.   1'.  Jensen. —  From  M.  Petzolo.      Improvements  in 

apparatus  for  dyeing  and  bleaching  ivarp,  cop,  twist  skeins, 

and  loose  ma'erial.     Xov.  17. 


86,495.  A.  Vogelsang.  Improved  process  for  treating 
dry  materials  (more  particularly  .fibrous  substances)  with 
liquid.     Complete  Specification.     Nov.  2:!. 

27.21N.  F.  Thomas.  Improvements  in  circulating  dyeing 
apparatus.    Complete  Specification.     Nov.  30. 

£7,409.  A.  Leven,  New  process  for  dyeing  a  thread  in 
different  colours.     Dec,  2. 

27,742.  II.  \V.  Reams  and  J.  Barnes.  Improvements  in 
the  production  of  fast  colours  upon  vegetable  fibre.     Dec.  5. 

2S.266.  A.  F.  B.  I  lollies*.  Improvements  in  bleaching 
textile  vegetable  fibres,  varus,  and  fabric.      Dec.  10. 

Complete  Specification  Accepted. 
1896. 
2844.  A.  H.  Brownlow   and  J.  Stansfield.      Method   o? 
dyeing.     Dec.  9. 

VII.— ACIDS,  ALKALIS,  and  SALTS. 

Applications. 

25,740.  T.  Twynam.  Improvements  in  the  production  of 
caustic  alkalis  and  alkaline  carbonates.     Xov.  16. 

25,938.  P.  G.  W.  Typke.  Improvements  in  the  manufac- 
ture of  phosphorus  compounds.     Nov.  17. 

26,423.  II.  Maxim.  An  improved  method  and  apparatus 
for  the  production  of  calcium  carbide,  applicable  also  to  the 
reduction  of  metals  from  their  oxides  and  to  analogous- 
purposes.     Nov.  21. 

26,508.  C.  Schwarz  and  A.  Weishut.  Process  of  manufac- 
turing muriatic  acid  or  chlorine  and  chloride  of  potassium 
from  calcium  chloride  and  chloride  of  magnesium  and  other 
suitable  chlorides.     Nov.  2^. 

26,824.  I'".  Dresser.  Improvements  in  the  manufacture 
of  carbide  of  calcium  and  the  like.     Nov.  26. 

26,837.  A.  J.  liainbridge  and  G.  Weddell.  An  improved 
method  of  manufacturing  bicarbonate  of  soda.     Nov.  2b. 

26,889.  F.  J.  Seyfried.  Improvements  in  the  preparation! 
of  •  caustic  soda  solution  from  soda  residues.  Complete 
Specification.     Nov.  26. 

27.769.  E.  Dyson.  Improvements  in  apparatus  for  con- 
centrating sul|  hurie  and  other  acids.      Dec.  5. 

2S.16.S.  (i.  Sisson.  Improved  method  of  and  proeess  for 
producing  carbonic  acid  gas.     Dec.  9. 

28,199.  H.  II.  Lake. —  From  C.  l'ieper.  An  improved 
method  or  process  of  treating  substances  containing  nitrogen 
for  the  manufacture  of  ammonia.     Complete  Specification. 

Dec.  9. 

28,294.  E.  A.Goddin  and  R. Lees.  An  improved  process 
and  apparatus  for  obtaining  common  salt  and  other  like  salts 
from  their  solutions.      Dec.  10. 

28,322.  T.  Twynam.  Improvements  in  the  recovery  of 
ammonia  from  producer  gas,  blast-furnace  gas,  and  other 
gases.     Dec  1 1. 

Complete  Specifications  Accepted. 
1896. 

385.  11.11.  Angel.  Manufacture  of  caustic  sod. i,  carbonate 
of  soda,  and  sulphide  of  sodium.     Nov.  25. 

20,290.   .1.  Walter  and  C.  Lehmann.      Nitric  acid  regei 
raior.     Dec.  16. 

21,572.  M.  1'.  F.  Letang.  Process  for  the  treatment  of 
carbide  of  calcium.      Nov.  25. 


VIII.— GLASS,  POTTERY,  and  ENAMELS. 
Applications. 

26,046.  D.  Lilian.  G.  Moore,  and  T.  J.  Glynn.     Improve- 
ments in  apparatus  for  forming  glass  bottles  or  otl 
ware.     Xov.  18. 

26,212.  W.  lllingworth,  improvements  in  thimbles  for 
the  purpose  of  supporting  pottery  ware  while  being  fired  iu 
oveni  and  kilns.     Nov.  20. 
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26,374.  T.  W.  Sirupsou  and  W.  H.  Bradshaw.  Improve- 
ments in  the  manufacture  of  glass  bottles  and  in  apparatus 
for  the  same.     Nov.  21. 

26,S90.  W.  Preston.  Improvements  in  glass-annealing 
furnaces  or  leers.     Nov.  26. 

26,937.  P.  B.  W.  Kershaw.  An  improved  method  and 
means  for  the  mechanical  formation  of  bottles  or  other 
articles  in  glass.     Nov.  27. 

27,200.  W.  Brothers.  Improvements  in  the  manufacture 
of  plaster  of  Paris  and  other  useful  products.     Nov.  30. 

27,828.  J.  Morton.  A  new  means  and  method  of  enamel- 
ling or  glazing  bricks,  tiles,  and  the  like.     Dec.  7. 

28,146.    W.    Stockton.     An    improvement    treating   with     / 
the  process  of  decorated  ceramics.      Dec.  9. 

Complete  Specifications  Accepted 
1895. 
1794.  J.  W.  Ormrod.     Improvements  in  kilns  for  use  in 
the  manufacture  of  bricks,  terra-cotta  goods,  tiles,  and  the 
like.     Dec.  2. 

23,814.  W.  II.  Godwin  and  T.  Pickerill.  Improvements 
in  tabbing  tiles,  mosaics,  and  other  similar  appliances. 
Dec.  16. 

IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS, 
and  CEMENTS. 

Applications. 

25,876.  W.  White.  Improvements  in  treating  clay. 
Nov.  17. 

25,880.  A.  H.  van  der  Vygh,  H.  van  der  Vygh,  and  (>. 
van  der  Vygh.  An  improved  fire-proof  artificial  stone. 
Complete  Specification.     Nov.  17. 

26,306.  G.  Scott.  The  improved  concrete  building  con- 
struction.    Nov.  21. 

26,792.  H.  Brockhues.  Process  for  manufacturing  a 
material  for  covering  walls  and  floors.     Nov.  25. 

26,847.  J.  .1.  Moffat.  Improvements  in  connection  with 
fireproof  floors,  ceilings,  walls,  and  partitions.     Nov.  26. 

27,200.  W.  Brothers.     See  Class  VIII. 

27,648.  A.  Taylor.  Improvements  in  the  manufacture 
of  artificial  stone  for  building,  paving,  and  other  suitable 
purposes.     Dec.  4. 

27,835.  < '.  Musker  and  A.  Musker.  Improvements  in  or 
connected  with  the  manufacture  of  artificial  stone.     Dec.  7. 

27,975.  s.  i;.  Thompson.  A  composition  or  cement  for 
making  pipe  and  other  joints.     Dec.  8. 

28,291.  E.  Edwards.— From  C.  J.  R.  Le  Mesurier.  An 
improved  composition  or  cement  for  making  artificial  mill 
stones,  grind  stones,  and  the  like.     Dec.  10. 

28,317.  J.  Ripley.  A  hollow  brick  for  ordinary  building 
purposes.     Dec.  11. 

Complete  Specifications  Accepted. 

1895. 

23,018.  E.  Coulou  and  J.  J.  Defalque.  Manufacture  of 
artificial  stones.     Nov.  25. 

24,967.  M.  Hoeft.  Production  of  marble-like  stucco  or 
plaster-work  suitable  for  walls,  ceilings,  and  the  like. 
Dec.  16. 

1896. 

68.  W.  K.  Taylor.  Apparatus  for  burning  cement- 
making  materials,  lime,  chalk,  and  the  like,  and  the  obtain- 
meut  therefrom  of  carbonic  acid  gas.     Dec.  16. 

1408.  G.  L.  Falconar.  Manufacture  or  production  of 
blocks  or  slabs  for  use  for  flooring,  paving,  or  in  step  or 
staircase  or  wall  construction,  and  for  analogous  purposes. 
Dec.  2. 

2451.  D.  J.  J.  Froment.  Treatment  of  marble  and 
similar  stone.     Dec.  16. 


2614.  F.  W.  Maxwell  and  W.  Beer.  New  or  improved 
manufacture  of  artificial  stone  for  building,  decorative,  and 
other  purposes.     Dee.  16. 

2843.  H.  Simmonds  and  J.  Deianey.  Kilns  or  furnaces 
applicable  for  burning  lime,  cement,  and  other  minerals. 
Dec.  9. 

6232.  F.  L.  Schauermann  and  J.  S.  Cowper.  Com- 
position for  use  in  imitation  of  or  in  substitution  for  wood. 
Dec.  9. 

16,525.  E.  Selberg.  New  or  improved  building  and 
insulating  material.     Dec.  9. 

17,281.  M.  Bernstein."  Process  for  producing  artificial 
veined  coloured  marble.     Dec.  1 6. 

20,432.  J.  Grunhut.  Manufacture  of  artificial  stone 
Dec.  16. 

X.— METALLURGY,  MINING,  Etc 
Applications. 

25, 738.  C.  Hornung.  An  improvement  in  the  charging 
apparatus  of  blast  furnaces.     Nov.  16. 

26,066.  D.  White  and  T.  M.  Simpson.  An  improved 
method  and  apparatus  for  extracting  precious  metals  from 
slimes  or  other  finely-divided  material  containing  the  same. 
Complete  Specification.     Nov.  18. 

26,297.  J.  Campbell.  Improvements  in  the  method  of 
and  apparatus  for  treating  refractory  gold  and  silver  and 
other  metal-bearing  ores  and  materials.     Nov.  20. 

26,412.  F.  Ellershausen.  Improvements  in  and  connecttd 
with  the  treatment  of  refractory  lead  ores.     Nov.  21. 

26,423.  H.  Maxim.     See  Class  VII. 

26,493.  T.  B.  McGhie  and  E.  G.  Ballard.  Improvements 
in  the  beds  or  tests  of  cupellation  furnaces,  assay  cupels,  and 
the  like.     Nov.  23. 

26,507.  C.  Schwarz  and  A.  Weishut.  Process  of  manu- 
facturing ferro-manganese  or  copper-manganese,  or  copper 
and  sulphur  or  sulphuric  acid  from  sulphurated  iron  or 
copper  ores.     Nov.  23. 

26,698.  T.  Hampton.  Improvements  in  the  manufacture 
of  steel.     Nov.  25. 

26,770.  G.  V.  Frankish.  A  composite  compound  or  alloy 
of  steel.     Nov.  25. 

26,851.  J.  de  F.  Maunder.  Improvements  in  the  manu- 
facture of  zinc.      Nov.  26. 

26.906.  T.  ('.  Fawcett,  Lim.,  and  J.  Swallow.  Improve- 
ments in  or  relating  to  the  treatment  of  purple  and  other 
ores,  and  by-products  obtained  from  chemical  works  for  the 
extraction  of  iron.     Nov.  26. 

27,311.  G.  J.Atkins.  Improvements  in  the  extraction 
of  gold  and  silver  by  amalgamation  from  ores  and  sands 
containing  them.     Dee.  1. 

27,346.  J.  J.  Shedlock.  Improvements  in  extracting 
metals  from  their  ores  and  apparatus  therefor.     Dec.  1. 

27,577.  R.  Appleyard.  Improvements  relating  to  the 
coating  or  permeation  of  substances  with  mercury  or  with 
amalgams,  and  to  the  use  of  substances  thus  coated  or 
permeated  in  the  extraction  of  gold  and  other  metals  from 
ores,  tailings,  and  the  like,  by  amalgamation,  and  for  other- 
purposes.     Dee.  3. 

27,776.  P.Marino.  Improvements  in  or  connected  with 
the  obtainment  of  metals  or  alloys  by  electrolysis  or  hydro- 
elcctro-ehemieal  action.     Dec.  5. 

27,801.  C.  Crocker  and  W.  T.  Lougher.  Improvements  in 
coating  metal  plates  and  other  articles  with  lead.     Dec.  5. 

27,874.  C.  Strobrawa.  Improvements  in  the  manufac- 
ture of  iron  or  steel.     Dec.  7. 

-7,899.  H.  Imray. — From  L;,  Compagnie  Anonyme  des 
Forges  de  Chatillon  et  Commend  v.  Method  of  pouring 
steel  ingots.     Dec.  7. 

27,927.  A.  J.  Boult.— From  H.  L.  Sulman.  Improve- 
ments in  or  relating  to  the  treatment  of  ores.     Dec.  7. 

28,011.  E.  Manby.  The  vacuum  treatment  of  steel,  brass, 
and  other  alloys.     Dec.  8. 

28,361.  M.M.Marcus.  Process  for  making  metal  alloys. 
Dec.  11.  ' 
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Complete  Specifications  Accepted. 
1805. 
23, 052.  11.  K.  Lewis  and  C.  Gelstharp.     Improvements 
relating  to  the    extraction  of  gold  and  other   metrtl:;  from 
ores,  tailings,  slimes,  and  other  compounds  containing  the 
same,   to    apparatus   therefor,  and   to    the   preparation    of 
solvents  for  use  in  such  extraction.     Dec  2. 
:85.  G.  Piatt.     See  (las-  I. 
23,492.  YV.  II.  James  and  C.  J.Norris.     Extraction  of 
precious  metals  from  their  ores.      Dec.  9. 

1896. 

202.  E.  Placet.  Treatment  of  metals  and  products  re- 
sulting therefrom.     Nov.  25. 

1325.  !■'.  A.  Ellis.  1 'rawing  and  planishing  tubes  of 
aluminium  alloy,  and  means  employed  therefor.     Dec.  16. 

1469.  E.  L.  Oppermann.  Apparatus  for  effecting  the 
amalgamation  of  gold  and  the  like  metals  in  ores  with 
mercury.     Dec.  16. 

2997.  E.  J.  M.  Servais  and  P.  Gredt.  Process  for  the 
direct  production  of  iron  and  steel  and  other  metals  from 
their  ores.      Dee.  2. 

9514.  W.  Kirkham  and  I).  Evans,  Method  of  casting 
ingots,  and  moulds  and  appliances  connected  therewith. 
Dl  C  2. 

XL— ELECTRO-CHEMISTRY  and  ELECTRO- 
METALLURGY. 
Applications. 

25.798.  J.Greenwood.  Improvements  in  the  manufacture 
or  production  of  chlorates  ami  hypochlorites  of  potassium 
and  sodium  by  electrolysis,  and  in  apparatus  therefor. 
Nov.  16. 

25.799.  F.  W.  Schneider.  Improvements  in  the  con- 
struction of  electrodes  for  accumulators.  Complete  Speci- 
fication.    Nov.  16. 

25,804.  Dieffenbach.  Improvements  in  the  electrolytic 
production  of  zinc  and  alkalis.  Complete  Specification. 
Nov.  16. 

25,965.  J.  E.  Brooks  and  J.  Holt.  Improvements  in  the 
electro-deposition  of  metals.     Nov.  is. 

26,059.  C.  C.  Connor.  Improvements  in  electrodes. 
Nov.  18. 

26,100.  H.  Leitner.  Improvements  in  and  in  connection 
with  the  manufacture  of  electrodes  for  secondary  electric 
batteries.     Complete  Specification.     Nov.  19. 

26,184.  G.  J.  Epstein.  Improvements  in  electrodes  for 
secondary  or  storage  batteries.     Nov.  19. 

36,247.  A.  E.  McKecknie.  An  improved  manufacture 
of  moulded  battery  cells  and  other  moulded  articles. 
Nov.  20. 

26,281.  K.  Klic.  Improvements  in  or  relating  to  the 
manufacture  of  metal  sheets  or  strips  hy  electro-deposition. 
Complete  Specification.     Nov.  30. 

26,419.  M.  F.  X.  Fuchs.  An  improved  primary  battery. 
Nov.  21. 

26,452.  P.  L.  Norrington.  Improvement  in  electric 
storage  batteries.     Nov.  23. 

1.   I.    Lelestre.      Improvement-   in   and   relating  to 
electric  accumulators.     Complete  Specification.     Nov. 

;.   II.    I-Vwson.     Improvement-   in   and    relating   to 
electric  batteries.     Nov.  25. 

36,828.  .1.  D.  Hell.  Improvements  in  electric  accumu- 
lators or  storage  batteries  and  primal]  batteries.     Nov.  26. 

27,167.  C.  B.  0.  Keenan.  Improvements  in  electrical 
batteries.     Nov.  :i0. 

27.262.  O.   Rothmund,  E.   von   Burgwall,  and  L.  Ofen- 
schussl.    An  improved  primary  .lenient  with  interchangeable 
■i lerable   positive   electrodes.     Complete 
Specification.     Dec.  1. 

37,701.  11.  1  eitner.  Improvements  in  and  in  connection 
with  the  manufacture  of  electrodes  for  secondary  electric 
batteries.     Dec.  4. 


27,812.  E.  Saarburger.  An  improved  tie. trie  battery. 
Dec   : 

28,043.  E.  M.  Gram.  An  improvement  in  secondary 
voltaic  batteries.     Dec.  8. 

28. 139.  A.  Dodd.  Improvement  in  lead  accumulators. 
Dec.  9. 

28,223  F.  MacKinley.H.  Brecknell,  and  E.  M.  Munro. 
A  method  of  and  men-  for  decomposing  stable  -alts  mid 
generating  electricity.     Dec.  10. 

28,288.  T.  I!.  Canning.  Improvements  in  anodes  for 
the  electro-deposition  of  nieke!.      Dec.  10. 

28,314.  U.  Kennedy.  Improvements  in  electrical  storage 
batteries  ami  cells.      Dec.  1 1. 

28,511.  L.  Lucas.  Improvements  in  the  manufacture  of 
electric  accumulators  or  secondary  batteries.     Dec.  12. 

Complete  Specifications  Accepted. 

1895. 

23,459.  E.  Audreoli.  Electro-depositing  on  and  stripping 
gold  from  cathodes.     Doc.  16. 

1S96. 

9S6.  .1.  C.  Graham.  Electro-deposition  of  metals.  Nov.  25. 

1401.  A.  A.  Xaville,  P.  A.  Guye,  and  C.  K.  Guje. 
Electrical  gas-reaction  apparatus.     Dee.  2. 

20,077.  T.  F.  Boland,  C.  J.  Hubbell,  and  II.  C.  Hubbell. 
Primary  batteries.     Dee.  9. 


XII.— FATS,  OILS,  and  SOAP. 

Applications. 

2.">. 774.  YV.  McDonnell.  Improvements  in  or  connected 
with  and  apparatus  for  the  manufacture  of  margarine. 
Nor.  16. 

26,007.  W.  II.  Harrison  and  E.  Stephenson.  Improve- 
ments in  the  method  of  and  apparatus  for  brigbteuing  and 
clarifying  crude  oils.     Nov.  Is. 

26,285.  E.  G.  Scott.  Improvements  in  the  manufacture 
of  soap.     Nov.  20. 

26,396.  R.  Gesell.  Improved  process  for  making  soap. 
Complete  Specification.     Nov.  21. 

27,26:!.  A.  Cawood.  An  improved  preparation  or  com- 
position for  scouring  or  washing  wool,  woollen  textiles,  or 
any  other  suitable  animal  nr  vegetable  fibre.      Dec.  1. 

27,906.  F.  W.  Wright  and  Tin-  United  Alkali  Company, 
Lim.  Improvements  in  the  manufacture  and  production 
of  dry  soap  or  soap  powder.      Dec.  7. 

27,923.  F.  B.  Aspinall  and  G.  Wise.  Improvements  in 
purifying  oils.     Dec.  B. 

Complete  Specifications  Accepted. 
1895. 

24.41S.  E.  S.  Wilson  and  E.  Stewart.  Separation  and 
purification  of  colouring  matter  from  crudi  !  oil. 

Dec.  16. 

24,711.  A.  E.  Morgans.  Treatment  of  oleaginous  and 
fatty  substances  of  all  kinds,  and  hydrocarbons,  for  purifi- 
cation and  other  purposes.     Dec.  16. 

1896. 

10,955.  G.  Drummond.  An  improved  soap  composition 
for  washing  flannel  and  the  like.     Dee.1' 

17.:i7v.  C.  Schmidt.  Processes  tor  producing  chemical 
combinations  from  raw  wool  fat.      Nov.  25. 

19,357.  1-'.  M.  Sanders  and  The  Digby  Patents  Company. 
Manufacture  of  soaps.      Nov.  25. 

22  B78.  j,  <;.  Hargrave  and  A.  Hargrave,     Proceei 
purifying  and  deodorising   butter  and  other   -olid  fats  and 
oils.  "  Dee.  16. 


Dec.  31. 1S98.  | 
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XIII.— PAINTS,  PIGMENTS,    VARNISHES, 
RESINS,  INDIA-RUBBER,  Etc. 

Applications 

25,779.  H.  Hel'oiog  and  G.  Pertsch.  Improvements  in 
the  preparation  and  application  of  coating  and  insulating 
materials  for  medical  and  other  purposes.     Nov.  16. 

25,863.  R.  Bell.  Process  and  method  of  manufacture  of 
artificial  rubber.     Nov.  17. 

26,015.  A.  Schmidt.  Improved  process  for  obtaining 
turpentine  from  wood  and  wood  waste.  Complete  Specifi- 
cation.    Nov.  18. 

26,322.  J.  Fairlie.  Improvements  in  the  manufacture 
of  red  lead.     Nov.  21. 

26*548.  F.  Fenton.  Improvements  in  the  production  of 
artificial  gutta-percha  and  caoutchouc-like  substances. 
Nov.  24. 

26,695.  F.  H.  Smith  and  C.  Macintosh  and  Co.,  Lim. 
Improvements  in  the  manufacture  of  rubber  compounds 
and  fabrics.     Nov.  25. 

26,833.  R.  D.  Waddeli  and  D.  A.  Sutherland.  Improve- 
ments in  the  manufacture  of  insulating  materials.     Nov.  26. 

26,874.  F.  \V.  Burger.  A  new  and  improved  method  of 
manufacturing  white  lead.     Kov.  26. 

27,038.  J.  E,  Bedford  and  C.  S.  Bedford.  Improvements 
in  the  manufacture  of  varnish.     Nov.  28. 

27,138.  J.  A.  Cumine  and  E.  J.  Dexter.  A  process  for 
producing  carbon  from  asbestos.     Nov.  30. 

28,283.  W.  A.  Hall.  Improvements  in  water-paints. 
Complete  Specification.     Dec.  10. 


Complete  Specifications  Accepted. 

1895. 

23,137.   R.    Langhans.     Manufacture    or    production    of 
OatingS  composed  of  oxides  of  the  earth  metals.      Dec.  2. 
24,546.  R.    Langhans.     Manufacture    or   production    of 
coatings  composed  of  earthy  oxides.      Dec.  9. 

1896. 

654.  E.  Serullas  and  F.  Hourant.     Process   of  obtaiuiug 
and  purifying  gutta-percha.     Dec.  9. 

2219.  C.  Sullivan.     Production  of  paint.     Nov.  25. 


XIV.— TANNING,  LEATHER,  GLUE,  and  SIZE. 
Applications. 

25,894.  Sir  John  Turney  and  J.  T.  Wood.  A  new  or 
improved  method  of  bating  skins.     Nov.  17. 

25,955.  E.  V,  Springborn.  Artificial  imitation  leather. 
Nov.  18. 

26,170.  J.  Hargreaves.  Improvements  in  tin  manu- 
facture of  gelatine  and  glue,  and  in  apparatus  therefor. 
Nov.  19. 

26,287.  J.  Pullman  and  E.  E.  Pullman.  Improvements 
in  the  method  of  dressing  chamois  leather.     Nov.  20. 

27.410.  J.  J.  Mann  and  F.  Chaplet.  Improvements  in 
the  treatment  of  skins  or  hides  for  industrial  purposes. 
Dec.  2. 

28,067.  E.  A.  Muskett  and  J.  B.  Scammell.  Improve- 
ments in  or  relating  to  the  treatment  of  raw  hides.     Dec.  8. 


XV.— AGRICULTURE  and  MANURES,  Etc. 
Complete  Specification  Accepted. 

1896. 

22,666.  C.  H.  I.angdale  and  A.  W.  Langdale.     Treatment 
nf  ground  slags  intended  for  use  as  fertilisers.     Nov.  25. 


XVI.— SUGARS,   STARCHES,   GUMS,  Etc. 
Applications. 

27,471.  R.  Goernemann.  A  new  or  improved  process  for 
the  manufacture  of  crystallised  starch  from  maize.  Com- 
plete Specification.     Dec.  2. 

28,188.  A.  J.  Boult.— From  L.  Janssens  and  Co.  Im- 
provements in  or  relating  to  the  production  of  sugar. 
Complete  Specification.     Dec.  9. 

XVII.— BREWING,  WINES,  SPIKITS,  Etc. 
Applications. 

25,852.  J.  Schneiblc.  Improvements  in  the  manufacture 
of  fermented  liquors.      Nov.  17. 

26,655.  C.  Zimmer.  Improved  process  for  brewing. 
Nov.  24. 

26,690.  T.  S.  Manning.  Improvements  in  brewing 
apparatus.     Nov.  25. 

27,477.  J.  Grosse.  An  improved  evaporating  or  vacuum 
apparatus  for  the  granulation  of  crystallisable  liquid-. 
Complete  Specification.      1  >cc.  3. 

Complete   Specifii  wms   Accepted. 
1896. 
21,118.  J.  Kwiatkowski.     New  or  improved  process  for 
adding  iron  to  beef.     Nov.  25. 

XVIII.— FOODS,  SANITATION,  Etc.,  and 

DISINFECTANTS. 

Applications. 

A. — Foods. 

26,498.  W.  F.  E.  Casse.  Improvements  in  the  Casse 
freezing  process  for  preserving  milk  and  cream.  Complete 
Specification.     Nov.  23. 

26,635.  P.  M.  Justice.— From  M.  W.  Marsden.  An 
improved  product  obtained  from  corn  or  maize  stalks,  and 
a  process  of  and  apparatus  for  making  the  same.  Complete 
Specification.     Nov.  24. 

27,114.  S.  P.  Sorenson  and  A.  P.  Heyman.  Au  improved 
manufacture  of  artificial  food  for  swine,  cattle,  and  the  like. 
Complete  Specification.     Nov.  28. 

27,733.  A.  J.  T.  Digby.  A  new  method  of  preserving 
meat  for  culinary  purposes.     Dec.  5. 

27,735.  J.  Hogarth.  Improvements  in  and  relating  to 
the  treatment  of  alimentary  substances.     Dec.  5. 

B. — Sanitation. 

25,949.  J.  T.  Norman.  The  purification  and  treatment 
of  acid  waters  or  effluents.     Nov.  17. 

26,148.  M.  F.  Purcell.  An  improved  process  and  means 
used  therein  for  purifyiDg  and  revivifying  confined  air  for 
constant  inhalation.     Nov.  19. 

26,506.  H.  Pape  and  W.  Henneberg.  Method  and 
apparatus  for  producing  fresh  water  from  water  containing 
salts.     Complete  Specification.     Nov.  23. 

26,667.  A.  Zimmermaun. — From  The  Chemische  Fabrik 
auf  Actien  vormals  E.  Sobering.  Improvements  in  disin- 
fecting and  in  apparatus  therefor.      Nov.  24. 

27,513.  F.  P.  Candy.  Improvements  in  the  purification 
of  sewage  and  polluted  waters.     Dec.  3. 

28,050.  E.  Manville  and  C.  von  Buch.  Improved 
method  of  and  means  for  the  purification  and  revivification 
of  confined  atmospheres.     Dec.  8. 

C. — Disinfectants. 
26,262.  L.    Cuntz.      New    air      ptical    composition    for 
laundry  use.     Nov.  20. 

Complete  Specifications  Accepted. 
A. — Foods. 
1896. 
1827.  M.  O  A.   Ruffin.     Manufacture   of  an   edible  fat 
from  cocoa  or  coprah  oil.     Dec.  9.  . 
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C. — Disinfectants. 
1896. 
2197.  E.   Hermite,   E.  J.   Paterson,  and  C.   F.  Cooper. 
Preparation  of  electrolysed  chloride  solutions  for  disinfecting 
and  lik.  purposes.     Dec.  16. 

XIX.— PAPER,  PASTKBOARD,  Etc. 
Applications 

25,986.  1>.  Forbes.  A  composition  for  use  as  a  substitute 
for  ivory,  bone,  celluloid,  ami  the  like,  applicable  also  to 
other  purposes.     Nov.  Is. 

•20,o4."i.  C.  Marter.  Improvements  in  or  relating  to 
artificial  ivory.      Xm  .  18, 

26,464.  J.  A.  Wilkinson,  F.  C.  Wilkinson,  and  A.  T. 
Wilkinson.  An  improved  machine  for  softening  paper. 
Complete  Specification.     Nov.  23. 

■_'7.1o5.  H.  de  Grousilliers.  Improved  manufacture  of 
transfer  paper  for  transferring  designs  on  to  ceramic  and 
other  objects.     Nov.  28. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENCES,  and  EXTRACTS. 

Applications. 

25,778.  II.  Helbing.  Improvements  in  tin-  preparation 
•and  application  of  menthol.     Nov.  Id. 

25,786.  A.. I.  Boult. —  From  L.  Fromm  and  R.Schmidt. 
Improvements  in  vegetable  extracts  and  tin'  method  of 
obtaining  the  same.     Complete  Specification.     Nov.  16. 

25,905.  G.  IS.  Ellis.  —  From  La  Societe  Chimique  des 
L'sines  tin  Rhone,  anciennement  G.  1'.  Monnet  el  Cartier. 
Manufacture  of  anew  salt  of  piperaziuc.     Nov.  17. 

26,078.  W.  13.  Bishop.  Improvements  in  the  treatment 
of  piperazine.     Nov.  19. 

26,350.  A.  .1.  Boult. — From  F.  Fritzsehe  ami  Co.  A 
new  or  improved  process  for  tin-  manufacture  of  artificial 
essence  or  essential  oil  of  violets.     Nov.  21 . 

26,397.  11.  E.  Aspinall.  Improvements  in  the  manu- 
facture of  artificial  camphor.     Nov.  21. 

27.655.  fi.  H  Ellis.  —  From  La  Societe  Chimique  des 
lysines  dn  Rhone,  anciennement  (4.  P.  Monnet  et  (  artier. 
Improvements   in    the  manufacture  of  benzoic  sulphinide. 

Dre.    I. 

27.656.  G.  B.  Ellis. — From  l.a  Societe  Chimique  des 
TJsines  du  Rhone,  anciennement  G.  1'.  Monnet  et  (artier. 
Improvements  in  the  production  of  formic  aldehyde  vapours, 
lie,-.   I. 

Comflkte  Specifications  Accepted. 
1896. 

1202  J.  Y.  Johnson.-  From  Vereinigte  Chininfabriken, 
Zimmer,  and  Co.  The  manufacture  or  preparation  and 
production  of  new  medical  compounds.     Nov.  25. 

4991.  J.  Y.  Johnson. — From  Vereinigte  Chininfabriken, 
Zimmer,  and  Co.  The  manufacture  and  production  of  new 
pharmaceutical  preparations.     Dec.  16. 

9076.  T.  1'.  Sims  and  \V.  Terrill.  Manufacture  of  white 
arsenic.     Die.  16. 

19,603.  I'.  Am  hinaehie.  Distillation  of  aromatic  waters. 
-mil  as  elder  flower  water,  rose-«ater.  and  the  like.      Dec.  9. 


XXL— PHOTOGRAPHY. 

Applications. 

25,980.  -I.  Li. Idle. — From  The  International  Photographic 

and  Supply  Company.     Process  of  printing  photographs  on 

textile  fabrics,  and  solutions  connected  therewith.    Complete 

Specification.     No^ .  i  8. 

26,891.  A.  Hill  and  The  Crcsco-Fylma  Company,  Lim. 
A  new  or  improved  emulsion  for  photographic  printing 
purposes      Nov.  20. 

Complete  Specification  Accepted. 

1895. 
22.13S.   A.    Baumgarteu.       Coloured 
graphic  colour  printing.     Dec.  2. 


plat  -   for   photo- 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

26,253.  Vickers,  Suns,  and  Co  .  Lim..  A.  T.  Dawson,  and 
G.  T.  Buckham.  Improvements  in  [.rimers  for  ordnance. 
Nov.  20. 

26,334.  T.  A.  Ha*  iss  and  II.  M.  Smith.  Improvements 
in  or  relating  to  the  manufacture  of  primers  or  fuses  iu 
connection  with  cartridge  easis.  sheets,  and  the  like. 
Nov.  21. 

26,819.  T.  Jenkins.  Improvements  in  the  charges  of 
detonating  railway  fog-signals.      Nov.  20. 

27,l'.>7.  A.  Nobel.  An  improved  manufacture  of  explo- 
sive compounds.     Nov.  30. 

u7.os.>.  L.  Braiy,  L.  Legat,  A.  Tachauer,  and  A.  Delpey. 
An  improved  paste  for  the  manufacture  of  matches. 
Dec.  4. 

28,220.  G.  Beneke.    Improved  manufacture  of  explosives. 

Dee.    10. 

Complete  Specifications  Accepted. 
1895. 

10.311.  11.  Maxim.     Manufacture  of  smokeless  expl 
Dee.  9. 

16,862.  H.  Maxim.  Manufacture  of  explosives  and 
apparatus  therefor.      Dec.  16. 

22,698.  \V.  J.  Orsman.  Manufacture  of  explosives 
applicable  for  use  in  coal  or  other  fiery  mines.     Dee.  2. 

24.S47.  H.  H.  Lake.— From  W.  Greaves  and  E.M.  Hann. 
Explosives.     Dec.  2. 

1896. 

3023.    II.   11.   Lake.— From  Sprengstoff  Actieo   G 
schaft  Carhonit.     Method  and  apparatus  foi  mi  isuring  the 
power  or  the  volume  of  the  gases  resulting  from  the  explo- 
sion of  explosives.     Dec.  16. 

20,069.  W.  1'.  Thompson  —From  l.a  Socii  !■  des  Explosifs 
Industriels.      Manufacture  of  explosives.      Dei 

XXIII.— ANALYTICAL   CHEMISTRY. 

Complete  Specification  Accepted. 

1895. 

22.303.  (1.  Craig.  A  new  or  improved  process  for 
estimating  the  carbonic  acid  or  other  constituents  in  gases 

or  products  of  combustion,  and  apparatus  therefor.    Nov.  25. 
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